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PREFACE

This work was undertaken on behalf of the Health <Section of the
Leagp(? of Nations and was carried out in the Imperial Institute of
Nutrition, Tokyo (Director, Dr. Tadasu Sarki). It copprises statistical
data relating to the food supply of Japan and analytical data derived
from the writer’s personal examination of the food matarials. The
results of other workers have not been included, this work being in no
sense a compilation from other sources, but reference is made at the

*conclusion to all the literature dealing with the food of Japan so far as
the writer has been able to learn of it. Most of the literature is<ins
Japanese, but a perusal of the titles, which have been translated, ghould
enable anyone interested to seek out that which may ke of service to
him. To increase the usefulness of the work, an index of food materials
has been added in Latin, Japanese (Romanised) and in English.

The object of the publication is to supply information as complete as
possible with regard to the food of Japan, as a basis for the study of the
relation of food to the health of the people. The report confines itself
to a statement of the facts, so far as the writer has been able to ascertain
them, and avoids any expression of opinion.

The author wishes to take the opportunity of acknowledging his
indebtedness to the Director of the Health Section of the Lecague of
Natigns for felp and advice, to Dr. Yamapa, Director of the Public
Health Department in Tokyo, and to Dr, Tadasu Saiki, Director of
the Imperial Institute of Nutrition in Tokyo, at whose suggestion and
in whose laboratory this work was undertaken, as well as to Dr. TARAHIRA,
acting Director, and to various members of the Institute for their help,
and, in particular, to Dr. Taro Hingucul and Dr. Yoshimasa Yasupa,
whose exceeding kindness and unselfish help have greatly lightened the

author’s task.



THE FOOD OF JAPAN

Chapter 1.

THE QUANTITY OF FOOD IN JAPAN’

The quantity of food available for consumption is given by the sum
of the food produced and imported less the amount @xported, and, in

times of rigid economy, this value will approach closely to that of the

food actually consumed by the population. At other time%, however,
there will be a margin, often wide, representing waste, avoidable ,or
unavoidable, through the destruction of the food or its conversion into
“material of lesser physiological value — as oécurs, for example, in the

polishing of rice or the manufacture of high-grade flour or the fermentd.- *

tion of cergals to obtain alcohol. "

Table 1, which has been calculated from the statistical returns of the
Departments of Finance and Agriculture and Forestry of Japan, published
in 1926, sets out in a condensed form the quantities of imports and
exports and the production and total consumption of all the important
classes of food materials in Japan, and serves to show both the relative
importance of the two former in comparison to the latter and the absolute
values of all the factors concerned, :

Table 1. — Exrorts, IMpPorTs, ProDUCTION AND CONSUMPTION
' of Foop v Japan 1¥ Tue YEaAr 1925

e e S S

° TAnnual
-° * Totals, in 100,000 kilograms, for the whole consumption
e population of 59,736,704 persons calculated
4 in kilograms,
Kind of food per head of
. Total population
Exports Imp(‘)rﬁs Production Consumption c°;§fﬁ"c§f1’°"
Rice. . v v v v v v v v o v 141.3| 4.282.1| 86,158.6 | 90,299.4 | 151.16
Barley. . . . . - - -« .. — — 20,985.0 | 20,985.0 35.13
Wheat and flour . . . . . . . -— 3,836.3 7+835-4 | 11,671.7 19.54
Other cereals . . . . . . . . — — 6,701.1 6,701.1 11.22
" Soybean .. ... - . ... — 3,106.0 4,871.9 7,977-9 13-36
*Other pulses . . . . - - . . — - 6,274.5 6,274.5 10.51
Potatdes . « - « « = » « + - - — — 47,068.1 47,068.1 78.88
Carried forward. . . . .| 141.3 11,224.4 | 179,894.6 | 190,077.7 319.80
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Table 1. — ExporTs, IMPorTs, PropucTioN AND CONSUMPTION

oF Foop v Jaran v THE YEAR 1025 (conlinued). R

Totals, in 100,000 kilograms, for the whole o I:::?l:lﬂtll

X population cf 59,736,704 persons _Calgulaﬁe:n

1-{ind of food i l[r:cl;lillcé%:;?fs

Exports imports Production Con'sruor::;iion c';?f;llg};ﬂﬁn
. . per head
Brought forward. . . 141.3 11,224.4 | 179,804.6 | 190,977.7 319.80
Other root crops + «~» « . - — — 8,382.1 8,382.1 14.03
-Radishes and turnips . . . . . — —_ 24,997.8 24,997.8 41.85
Green vegetables . . . . . . . — — 23,407.8 | 23,407.8 39.18
Fruits . « « ¢ o« « o v 2 = & 244.2 ! —_ 8,170.2 7,926.0 13.27
Sugar . -+ . - . s e 967.6 | 2,027.4 6,629.4 7,689.2 12.88
TEa o ¢ o« o v v 0w s G . 33.9 — 383.2 349.3 .58
Seaweed . . L. o o L.l 134.2 — 3,329.3 3,195.1 5.34
Fish .. ... ....... — —_ 18,174.8 | 18,174.8 30.43
Shellfish. . . . . . .. - 235.9 — 4,246.6 4,010.7 6.71
Dried fish . . - . . . .. .. —_ | —_ 1,380.2 1,380.2 2.31
Meat=<. . .. « . « .« « -« . — H — 1,562.7 1,56257 2.62
Poulry . . . . 7. . 00 . — 154.3 154-3 .26
Eggs .. - - v o v e a s -— 126.0 1,043.9 1,169.9 1-97
Mik .. - 865.2 865.2 .45
Condensed milk . . . . . . . ! 40.0 — _ 40.0 .07
Totals. « + « v o . . . 1,757-1 { 13,417.8 | 282,622.1 | 204,282.8 | 493.64

1

EXPORTATION.

-~
-

The export of food from Japan is clearly a minor matter and insigni-

ficant in comparison with the total food consumption of the country.
Moreover, the commodities exported, of which may be mentioned dried
fish, mushrooms, refined sugar, tea, soy and sake (the so-called Japanese
wine), are for the most part of low physiological value, and, although the
materials from which some of them are derived are important foodstuffs,
yet, under the present conditions, the exportation amounts merely to a
profitable exchange of these for other food materials of still higher
nutritional value, so that nothing would be gained by restricting such
imports.

The exportation of a certain amount of rice does not indicate a surplug
in any district of that commodity, but represents merely an exchange

of a high-grade rice, which is exported, for a larger quantity of a lower-
grade rice, which is imported. '



IMpPoORTATION.

qI‘o any countr * r i

. ¢ y whose natural boundaries are sharply <lefined, the
HFCCSSIFY of lmportlng-fgodstuffs becomes a serious matptgr and a cause’
of anxiety, a danger which becomes aggravated with an increase of the
population. 1In the case of Japan, therefore, the importance of a clear
conception of her position in regard to food supply cannot be over-
estimated. T‘hcre are two ways of facing thesituation. We may assume
that importation of food is necessary and the problem thea becomes one
for the economist and statesman, or we may refuse to’admit such an
assumption and direct our attention to finding means of improving
the fopd supply in the country itself, as by increaging the yield of
the soil, Increasing and improving the stock, developing the fisherien
and encouraging the growth of various forms of animal life on
1:3:r1d_= in the water and inthe air; or we may direct attention to
diminishing waste, by using mineral fertilisers instead of green crGps
or.other material which might be used as food, to diminishing the
losses incurred by polishing rice, manufacturing alcohol, glycerine,
and other materials which necessitate a_ destruction of food; or,»
finally, toractually increasing the stock of food material by new methods,
as, for example, the utilisation of soy bean residues and"rice polishings,
deodorising fish oils, improving the taste of whale flesh and so forth.
Such problems are eminently scientific ones.

There are, thus, clearly many alternatives before a country need
admit that it is not scif-supporting. The need for directing attention
-to such alternatives, however, may not arise except in times of real
want, and in Japan, at the present moment, it cannot be maintained -
that any such want exists. That an increasing population causes some
uneasiness as to the future is another matter. At the present time, the
total' imports of foodstuffs do not amount to 10 per cent of the
consumption,and there is no doubt that the waste of food exceeds this
figure. ° , )

The chief commoditics imported arc rice, wheat and soy beans,
while other items noticcable in the list are condensed milk and eggs. The
excess of rice imported over and above that exported in the year 1925,
which is the last year for which the statistics are available, amounted
to 4.61 per cent of the total rice consumption, or 3.08 per cent of the
total cereal consumption of the country. Very little wheat is grown
in Japan and the production has remained stationary during the last ten
years, The proportion of wheat imported to that produced in the year
1925 was 51.7 per cent.

How far the figures for imports, exports and production compare with
those of other countries may be seen from Table 2, which sets out these
data for various countries during the year 1925, the values being given
both for the whole country and per head of population.
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The figures relating to countries other than Japanhave been collected
and verified by Dr. WAssERrBERG, of the Health Section of the League of
Nations, to whom the writer wishes to make grateful acknowledgment.

Table 2. — ExporTs, IMporTs, PRoDUCTION AND CONSUMPTION OF ALL

CeRrEALS IN VarRious COUNTRIES FOR THE YEAR 1025
(100,000’s of kilograms.)

Consumption

. Total
. Exports Imports Production Consuom';v tien |, Ilu)eo rp tlll(l::g -
Rice 141.28 | 4,282.09 | 86,158.62 | 90,299.43 151.16
Yagan. . i Wheat nil 3,836.34 7,838.44 | 11,671.78 19.54
" jBarley .. .. nil nil 20,985.04 | 20,985.04 35.13
(Ogher Cereals . — — 6,701.14 6,701.14 11.22
- Total . . . 141.28 | 8,118.43 | 121,680.24 | 129,657.39 | 217.05
L2 l .
‘Wheat . . . . — — — 42,437.50 67.9
Barley . . . . —_ — — 28,376.00 45-4
G@any. H0ats . . .. . — — — 53,187.50 85.1
Rye .. ... — — — 54,500.00 87.2
Total . . . — —_ — 178,500.00 285.6
}
Wheat .124.34 | 6,107.27 1,397.50 7,380.43 104.14
- The |Barley 112.316 | 2,743.40 673-50| 3,304.74 46.63
thherlands'Oats ..... 61.83 916.18 2,690.00 3:844.35% 54.25
Rye. . . ... 194.68 | 1,388.49 3,908.50 5,102, 51 72.00
Total . - . . 493.01 | 11,155.34 | 8,969.50| 19,631.83| r277.02
| i a
Wheat . .1 52,190.40 42.04 | 71,332.30| 19,183.70 218.28
Canada . .JB21ley . . . .| 4,968.46 — 19,335.10 | 14,366.64 163.47
Qats . . . .. 5,054.68 143.94 | 62,609.60| 57,608.86 656.52
Rye. 1,911.40 - 1.78 3,492.90 1,583.28 18.02
Total . 64,124.94 187.76 }156,769.90 | 92,832.48 '1,056.29
[
United |Wheat 23,606.62 3,783.71 { 182,174.30 | 162,351.39 143.05
States | Barley 6,333.21 — 47,463.40 | 41,130.19 36.24
of America)O2ts . . . . | 4,291.66 25.87 1218,002.10 | 213,736.22 | 188.33 ©
Rye .. ... 7,283.63 — 12,369.30 5,085.67 4-48
Total . . .| 41,513.12 | 3,809.49 |460,009.10 422,303.47 372.10
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Table 2. — Exp
CEREALS 1 Vil;'i"S, IstporTs, PRODUCTION AND CONSUMPTION OF ALL
oUs COUNTR,IES FOR THE YEAR 1925 (continued).
o (100,000’s of kilograms.) *
[ ] o Consumptio!
Export ; Total n
xports Imports Production CanSI?m.‘ption o(lzforpg‘l::gon
Wheat \
- 942.31 410.48 | 15,730.00| 15,198.17Y s52.12
Poland. . . ](3):‘;1:3’ , 1,051.21 49.98 | 16,773.001 15,771.77 54.09
Rew ! 343.51 843.38 | 33,115.00(* 33,614.87} 115.28
ye ... .. | 1,770.62 657.25 | 65,385.00 | 64,271.63| 220,41
T
otal 4,107.65 1,952.09 | 131,003.00 1;8,856.44 441.90
I -
Great -
Britain 'Whea.t 642.05 | 49,6
. ,650.49 | 14,402.20| 63,410.64 | 151,73
No‘:?}:i -gartley e e 188.62 | 8,0064.15 | 11,666.60] 19,542.13 4673
ern ats .. - . . 160.50 y . y . . .
orther \ - 5 4,319.42 | 24,077.20 | 28,236, 12 67.57
.Total. 691.17 | 62,034.06 | 50,146.00| 311,188.89} 266.06
o

—

—

' The data in Table 2 show that, as regards her supply of cereals, Japan
is practically self-supporting, and, if her rice were a little less polished,

she would be entirely so.

Great Britain or the Netherlands, although worse than in the essentially
agricultural countries,

That, moreover, the cereal production of Japan has not been subject
to any marked changes during the last ten years may be seen from Table 3,
which gives the figures for the production and importation of rice
for the years 1915 to 1925, and for other cereals for the years 1916 to

1926. ,

in 1920, and the greatest fall bel
1917. The shortage of rice has
never exceeded § per cent of wha
such a loss, if it may be so called,
through the polishing of rice or its conversion in

o .
It will be observed that the production of all cereals during these ten
years has lseen practically stationary,
million hectolitres, the greatest rise above the

the average harvest being 104.27
average being 8.3 per cent

ow the average being 4.6 per cent in
therefore, during the last ten years,

Tre RELATION OF IMPORTS TO PRODUCTION.

Our attention is drawn
The total area of lan

rice.

t was reasonably to be expected, and
is much less than occurs normally
to alcohol.

to the gradual increase in the importation of
d under cultivation for rice has only slightly

-~
-

The condition is thus very unlike that of |



increased during the period under consideration, and, since there has
been no increase in the cultivation of other cereals there is no alternative
but to conclude that, under the present conditions of agriculture, the
capac:ty of the land to provide rice for the population has nea.rly reached
its maximum. The matter is considered at the conclusion of 4his
chapter.

How far this increased cereal importation represents an increased
need for food, and how far it is to compensate for the losses incurred by
the increased consumption of polished instead of natural rice and the
increased- production of alcohol for consumption or for industry, it is
difficult to ascertain, but the fact that, in times of poor harvest, the

importation does niot obviously. increase seems to indicate that it is not
so essential.

Table 3. — ProbuctionN, ExporTs, IMPORTS AND CONSUMPTION
»  oF CEREALS IN JAPAN BETWEEN THE YEARS IQI5 AND 1026.
n (100,000's,0f kilograms.)
= PRODUCTION a
mee | mwey | 3l | we | Qe | T
1015+ = « = = = = - 100, 880 — —_ — T -
. 1916 .+ . . . - L..] 105,440 12,010 10,850 7,53%.8 [ 5,924.1 | 141,759.9
1017« = o « & o - - 98,440 11,552 11,230 8,688.0 | 5,934.9 | 135,844.9
1918. - . . .. .. 98,670 10,544 | 10,655 8,232.3 | 5,143.6 | 133,251.9
191G - + & o v . . . 109,710 12,392 10,440 8,141.9 | .8,444.4 { 145,528.3
(771« J 114,020 10,445 11,367 7,%40.3 | 5,651.9 149,024.2
1921, . . . .o .| 99,540 | 11,375 9,664 | 7,145.2 | 5,550.1 i 133,274.3
1922, .+ . . . . .+ -| 109,490 11,053 9,771 7:330.1 | 4,908.9 | 142,533.0
1923 . - - ¢ ... - 100,020 9,570 8,023 | 6,644.0 | 4,533.2 | 128,790.2
1024 . « 2 4 . . .. 103,130 10,175 7,862 | 6,743.2 | 4,06%.9 . 13}_,978.1
1926 . « 4 . . . . . 107,700 | 11,125 10,657 7,835.4 | 4,445.8 141,763.2
1926 . . .. - — 10,797 10,188 7,545% — . —
IMPORTS EXPORTS EXCESS OF IMPORTS
. . . OVER EXPORTS OF
Rice Wheat Rice ’ RICE
I917 . « v v o o & s 487 72.6 10,968.3 ——?10,48x.3
1918, . . ... L. 4,073 729.1 3,776.8 '206.2
1959 . + v v v 4 . . 5,125 2,552.5 1,368.2 - 3,756.8
1920, -« + - « . . 5,941 1,771.2 1,042.8 3,998.2
1921 4 « v v« » - & 1,367 2,607.4 1,601.4 —  234.4 .
1922 . . . . . . . 2,561 4.613.9 692.3 1,868.7
1023 4 4« v 0 . . 1,398 3,649.2 529.2 868.8
1924 . + .0 4 4 e . . 2,711 4,952.3 420.8 2,290.2
1925. - - - --- . .| 4,273 3,864.7 1,409.7 2,863.3
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'](":able 3. — PropucTtion, Exports, IsPorTs AND CONSUMPTION
OF LEREALS IN JAPAN BETWEEN THE YEARS 10915 AND 1026 (conlinued).
. o (100,000’s of kilograms.)
— h—__—‘q

hd CONSUMPTION !

Wheat Rice All Cereals
1) & R 8, 760.7 87,958.7 '125 450.3
1918. . . ... L 8,901.4 98,966.2 144:257.2
1919 . « + - . . . . 10,664.4 . 113,466.8 o 151,807.6
1920, - . - . .. i 9,311.5 . 118,018.2 154,792.6
B 7573 U e 9,812.6 99,305.6 135,707.3
1022 .« . 0 . 11,944.0 107,621.3 149,035.6
1023 . - - s . s e s 10,293.2 ‘100, 888.8 ®  133,308.2
1924 .« -« - o . - 11,695.5 103,420.2 139,220.6
1925 . « o = o 0. . 11,700.1 110,563.3 148.491.2

1 The consumption of cercals other than rice and wheat is equal to the production.

Foops oTuEr THAN CEREALS.

The detailed comparison in respect of other foodstuffs is not such an
easy matter. In Germany, the consumption of meat per head of the
population is placed at 47.1 kilograms for the year 1925.  If we wish
to make a comparison with Japan, we must not consider the meat
consumption, which is only 2.88 kilograms, but the consumption of
legumes ! and fish, which amounted to 23.9 and 39.5 kilograms respec-
tively per head of the population for the year 1925 (see Table 1).

The soy bean accounts for about 60 per cent of the total legumes
consumed, and, of this, 39 per cent is imported from China. No other
legumes Agure in the imports. The importation amounts therefore to
18.6 per cent of the total consumption of this class of food in Japan. Soy
bean, however, in Japan, as in China, is mainly used not as such, but
after being manufactured into various products, through which process
much is lost, and this accounts in part for the large importation of this
commodity; moreover, a considerable amount of soy cake ? is used in
Japan as fertiliser. In any case, the soy bean could be replaced in part
by fish, of which there is a surplus. ‘

Fish is essentially the food for Japanese people, and, owing to
the great extent of the islands from Hokkaido in the northernmost
to Kyushiu i the southernmost part, with consequent variations tn

1 Largely the soy bean (se¢ Chapter 1.

=3

2 Residue from soy bean after expression or extraction of the oil.
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climate, and on account of the much-indented coast-line, 1'rmurnerab1e
small islands, bays and inland waters, the s_upply of fish is varied in kind
and vast in amount. Some eighty kinds in common use Will be foupg
mentioned in Appendix II and in Chapter IV, where their chemicg|
composition is described. ° o .

With ch a plentiful supply of fish, the scanty provision of megt
need hardly be regarded with concern, even i? it is desirable that it
should be increased. _

In the matter of root crops and other horticultural crops, Japan
likewise,appears at no disadvantage as compared with other countrieg,

_Potatoes, if we include sweet potatoes, amount to nearly the same
consumption® as ia Great Britain and Northern Ireland, but in Japap
many other roots are employed, amounting in all to more than twice the
potato consumption. Of such roots, the chicf are the Japanese radish
(Raphanus sativws), the taro and other varieties of Colocassia antiquorum,

~the roots of lily, Indian lotus (Nelumbo nucifera), ginger and bamboo
shoots. (Green vegetables amount to 2,340.5 million kilograms annually,
or 39.18 kilograms per head of the population. o
~ We have therefore an amount of food consumption in Japan which
compares “well with that of other countries, and there is no ground for
the statement sometimes made that Japan is in an inferior position to
other countries in this respect. And the correctness of the conclusion
reaciied by a study of the statistics is borne out also by certain other
considerations which deserve mention. First, in regard to the matter
of waste, it is to be observed that, in the year 1925, about 10 per cent
of rice was lost by polishing; this refers to loss of total weight : that the
loss from the nutritional point of view may be much greater than this
is considered in Chapter II.  Another 10 per cent of the rice of the country
was destroyed by conversion into Japanese wine (sake). Of the total
catch of fish, 10 per cent was used as fertiliser, and likewise an amount,
difficult to ascertain, of soy-bean residue; while, in addition, § million
tons of green crops were used as manure which might presumably have
served either as food or fodder if replaced by mineral fertilisers., There
is, therefore, obviously a surplus of food over and abovg the needs of
the population. *

In the second place, that there is not, and Ras not been in recent
years, in Japan anything amounting to a serious food shortage is evident
from the vital statistics for the past ten years. For it will be seen that,
so far from there being any increas¢ in the death rate attributable to
food shortage during the years of poor harvest, there is, if anything, an
improvement in such years, from which one might be tempted to conctude
that the trouble was an excess rather than a deficiency of food. .Such 2
conclusion would doubtless not be warrantable, but the statistics at
least may be taken to prove that there has been no generalised food
shortage in Japan in recent years. The diagram on page 17 illustratés
this point. ] ' ‘ .

~ + The peak A is accounted for by the great influenza epidemic. The
peak B appears attributable to a more careful census taken in this year.
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Diagram 1. — Deate Rate anp Rice Harvest rroM 1914 TO 1926.
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Previous to 1920, no census had been taken on European lines and, ip
consequence, more reliance can be placed on the figures for 1929 and .
subsequent years. But for the two causes mentioned, there seemg litt]e '

_doubt that ~ he mortality curve would have followed the dotted jjp,

indicated.in the diagram. ¢ o

The yield of rice in 1917 was 10 per cent higher than in 1916, anq it
would therefore be reasonable to expect that the mortality would hay,
been increased in that year if the population was living actually near the
border-line as regards its food requirements. But no such effect is ¢,
be obsérved, there being, if anything, a slight improvement in the yea,
of the poorharvest. Similarly, in theyear 1917, whenrice production ip
Japan touches a minimum, there 1s no observable influence upon the
death rate. !

The curve draws attention to the steadily increasing death rate ip
* Japan, but this is a matter which must be considered clsewhere;

It is necessary perhaps to point out that the shortage of rice in any
_year is not corrected by importation, although an importation usually
“follows a poor harvest; it would not be in time to correct the effect of
the shortage if such an effect were in reality of a serious character,
*Moreover, if we look to the figures for the importation of rice following
a poor harvest, we can ascertain that the deficiency is not made up,
For example, in the year 1922, which follow_ed a year of a 10 per cent
drop in the rice production, there was an importation of 1.69 million
hectolitres over and above the amount imported in the previous year,
whereas the yield of rice for the lean year referred to was 109.5 million
hectolitres. The importation of rice to make up for the poor harvest
amounted, therefore, to less than 1.5 .per cent of the rice consumption
of the country during the year immediately following the shortage,
while, during the lean year 1921 itself, the extra riceimported as compared
with the previous year was less than 0.5 per cent of the total rice
consumption. Clearly, therefore, such fluctuations as have occurred in
the rice production of Japan during the last ten years, amounting, as they
do, to a maximum of § per cent of the total rice consumption of the
average year, have had no appreciable influence upon the mortality of
the country; and, if further evidence were needed, it could be found in
the fact that during the years of lean rice harvest theré has been no
special demand for wheat or barley from abroad, although the price of
the former was one-half and of the latter one-third that of rice.

We are led to conclude from these considerations, as from the direct
study of the quantity of food available per head of the population as
compared with that available in other countries, that there is no serious
shortage of food in Japan.

Dr. Tooa and Dr. IvEHARA, of the Kyoto Imperial University, have
expressed a somewhat similar opinion, namely, that the food supplynof
Japan suffices in quantity for the physiological needs of the people.
Their conclusions refer also to the quality of the food, so that further
reference to them will be made in Chapter I1.



ConcLUSIONS.

. In respect of tetal quantity of food, there is no shortage in Japan.
2. The imports of all foodstuffs to Japan in the year 1925, less the
© exports, amounted to 494 per cent of the total food consumption. The
imports of cereals amounted to 5.37 of the total cereal consumption.
This proportion is less than the losses which occur through the pohshmg
of rice or the conversion of cereals into alcohol,

3. A surplus amounting to 10 per cent of the fish caught in the year
1925 was employed as manure. For the same purpose, 5.26 million
tons of green crops were employed, soy-bean cake being also used as
fertiliser.

4. Calculated per head of the population, which Was computed One
October 1st, 1925, as 59,736,704, the quantities of various classes
of foodstuffs available for this year were :

Kilograms Grams
per annum ® perday
Cereals. + v v v v v v v i e e e e e e 217.45 595.8
Drylegumes . . . . « . . . . oL, 23.87 65.4
Potatoesand otherrooterops . . . . . . . . . . 91.91 251.80
Tresh vigetablesand fruits . . . . . . . . . . . 99.64 o 273.0
Meat . . v . v v v v o 0 e 2.62 7.2
Farm produce . . . . . . .. . ... 3.75 10.3
Fish., . ... ... ... ... 33.41 91.5
Sugar . . . ... o e 12.88 35.3
Total . - « « « « « o . & 485.53 1,330.3

5. The maximum variations in the harvest of rice during the ten years
1015 to 1925 amounted to 8.3 per cent above and 4.6 per cent below the
average.

6. The vital statistics show that the years immediately following
the pogprer.hatvests are not marked by any increase in the death rate,
which. confirms the cenclusion that the.quantity of food in the country
suffices for the present needs of the population. -



Chapter Il

THE QUALITY OF FOOD IN JAPAN
TrE MEANING OF QUALITY.

By quality we-mean the quantity of goodness. Apart from quantity
the idea of quality has no meaning. In order, therefore, to apprajse
.the quality of Japanese food; we must enquire first in what proportiop
the various food. materials are available, and, secondly, what are the
“proportions of the constituents of these foods. .

The second question is answered by a chemical analysis of the foods
themselves; Chapter IV summarises such information. The first
question is answered by the statistics in respect of the various foods, which
we may nsw consider. '

~ THE PROPORTION IN WHICH THE F0ODS ARE AVAILABLE.
o

<

Table 4 shows the varieties of vegetable foods other than cereals,
and the proportion in which they were available in Japan in the year 1925,
Table 5 gives similar information with regard to the supplies of fish, and
Table 6 of meat and farm products, the foods being arranged in each
category in order of abundance.

Diagram 2 illustrates the proportions in which the various vegetable .
foods are available for consumption in Japan, and Diagram 3 the animal
foods. Diagram 4 combines both animal and vegetable foods.

Table 4. — RELATIVE ABUNDANCE OF VaRrRIoUS FOorRMS OF VEGETABLE
' Foops (CEREALS EXCEPTED), 1025. =
(100,000’s of kilograms.) ,

ROOTS GREEN VEGETABA2TS

n

Kind , Quantity Kind Quantity
Sweet potatoes . . . . . . - 37,929.76 Brassica Chinensis . . . . . . 5,112.59
Potatoes . . . . . . . . .. 9,738.38 Eggplants . . . . ... .. 3,983.19
Radishes . . . . . . . . .. 23,794.90 Pumpkins. .. . . . . . . . . 2,808.98
Taro . . . . . . . . . . .. 5,970.65 Water-melons . . - . . . . . 2,531.20
Burdoek .. . .. . . ... 1,856.23 Cucumbers . . . . . . . .. 2,095.34
Tumips . .. ... .... 1,426.78 Leeks. . . . . . . . . ... 1,893.85
Carrots. . . .. .. .. .. * 1,071.55 Cabbages. . . . . . .. .. 1,034.34
Bamboeo sprouts. . . . . . . 571.18 Onions . . . . ... . ... 753-33
Hydrosme vivieri. . . . . . . 538.72 Cucumis concomos . . . . . . 715-13
quxan Iotus. . . . ... .. 447 .85 Musk-melons . - . . . . . . 489.69
Gingers . . . . .. e e 284.70 Tomatoes . . . . . . . . . 93.00
Edible lilies. . . . . . . . . 36.18 Chilli peppers . . . . . . . . 20.76
Arrowheads . . . . . . - - _ 19.61

Total Roots. . . . . . 83,086.49 Total Green Vegetables. 21,531.49



Table 4. — RELATIVE ABUNDANCE OF VARIOUS FORMS OF VEGETABLE
Foops (CEREALS EXCEPTED), 1925 (continued),

(]
2100,000’s of kilograms.)
FRUITS LEGUMES
Kind Quantity Kind Quantity
Mandarin oranges. . . . . . . 2,003.04 Soybeans . . . . . .. .. 7.977-90 -
Pcrsnmmor}s ......... 1,701.81 Phaseolus vadialus ;- . . . . 3,979.70
Pears (native) . . . . . . ., 1,244.61 Peanuts. . . . .. .. °. . . 2.957.02
Apples. . . . .. ..., 577,01 Kidney beans, . . . . . 804.89
Bitteroranges . . . . . . . . 563.76 Horsebeans . . . . . . . .. 680.20
Peaches . . ... . . . . ... 447.86 Peas. . . . . .. . 456.53
Grapes. . - - . . ... ... 354:97 Tot 16.87.21°
Othercitrus . . . . . . . . . 200. 51 otal Legumes . . . . . 16,857.23
Eavel Oranges. . . . . . - . . 122.57 EDiBLY SI:A“_E];DR"
COqL‘a’tS ........... 119.29 Kind Qllﬂlllil‘
herries . . . . . L 30.50 Laminaria . « + « « v o . . . 1,974.2%
Pears (imported origin). . . . . 25.70 Porphyta . . « - . . . . .. 183.02
Strawberries . . . . . . . . . 24.21 Uudasia . . « o o oo 133.04
Plums. . . . . .. ... .. 15.41 Tengusa. « + « « 2« « 4 . 62.97
Total Fmits . . . . . . 7,431.28 Total Edible Scaweeds 2,0%3.28

Table 5. — Tne ConsusprtioN oF F1si, SHELLFISH AND OoTHER MARINE
Probucts 1N JAPAN IN THE YEAR 1925.

(100,000’s of kilograms.)

————————

FRESH FISg! SALT-CURED FISH SHELL FISH, ETC.
Kind . Quantity Inind Quantity Kind Quantity
Sardine and an- Sardine . . . . . 149.49 |Squid
chovy . . . . . 6,273. 67 |Mackerel . 59.76 (Ommasirephes) .| 1,892.44
Herring . . . . . 5,473-52 |Oncorhyncus kela . 34.19 |[Mussels . 242.86
Mackerel 755-34 |Oncorhyncus mason|  44.67 [Oysters . . . . . 210.50
Bonito . . . . . 649.91 {Whale. . . . . . 44.74 (Tapes . . . . .. 197.30
Skipper . . . . . 641.00 |Cod . - . . . - . 23.46 |Prawnsand shrimps 187.73 *
Cod....... 620.39 {Anchovy. . . . . $.49 |Octopus . . . . . 167.31
Sea-bream . . . .{ 576.24 (Herring . . . . . 7-03 [Sea-cucumber. 84.40
Fatfish . . . . . 462.55 | Yellow-tail . . . . 6.40 |Squid (Jeligo). . . 71.23
Shark » « - . . . 391.40 |Tumny. . - . - . 0.45 . [Cuttlefish . 70.58
- Carricd forward.| 15,844.02 Total 398,08 Carried forward.} 3,124.35




Table 5. — THE ConsuMPTION OF FisH, SHELLFISH AND OTHER Maring
PropuCTSs IN JAPAN IN THE YEAR 1025 (coniinued).

e
) N .
(100,000’s of kilograms.)
= — — = S
FRESH FISHE SALTED AND DRIED SHELL FISH, ETC.
Kind Quantity Kind Quantity Kind Quantity
. P
Brought forward .|15,844.02 [Sardine . . . . . 110.26 | Brought forward . 3.124.35
Pollachius . . . .|, 381.15 |Skipper . . . . .| 44.92 |Clams . . . . . . 69.86
s Tumny. . . . . .| 331.49(Cod . . . .. .. 35.57 [Turbo . . . . . . 58.32-
Etremius. . . . .| 270.49 |Etremius. . . . .| 25.49 [Crabs . . . . .. 52.04
Yellow-tail .. . .| 221.89 |Anchovy. .. . .| 17.62 |Sea-ears. . . . . 47.94
Horse mackerel . .| 171.86 |Horse mackerel. .| 13.87 [Cardium . . . . . 32.33
Uncorhyncus keta .| 137.19 |Flying-fish . . . .| 12.40 [Arca. . . . . .. 31.58
Oncorhyncus gnasou| 126.44 |Mackerel. . . . . 8.89 |Mactra. . . . . . 23.75
Sciena Schlegelii .|  101.91 |Coryphena . . . . 2.08 |Lobster . . . . . 15.17
Flying-fish . . . . 86.93 |Barracuda . 1.65 —_
Grey mullet. . . . 77.72 |Sea-bream . . . . 0.30 Total . . .[3,455.34
Cybitm ... .. 51.69 | Yellow-tail . . . . 0.25 *
Auxis . . . . . “ 47.30
?fz]:;us.ﬁaj:or. ot g;g? Total . . .| 273.30 SHELLFISH, ETC., DRIED
- Paralichthys . . . 30.68
Dolphin . . . . . 28.82 : Kind Quantity
Konosirus . . . . 28.44
Carp ...... 27.20 STE;\MED OR BOILED AND DRIED
Japanese smelts. . 24.22 ‘ Squid
g;frﬁiapfm-zc? Zgé? Kind Quantity | Ommastrephes) .| 423.69
Barmcuda . . . . 22.97 - ML;iszﬁes of shell- 8
Taius tumifrons. . 16.39 ) SR e e e e 53.2
Gumard . . . . . 15.04 Saxdine . - . . . 177.03 Prat:msanslshnmps 35.90
Evynnis cardinalis. 7.46 [Anchovy. . . . . 154.94 Squid (loligg) . . .| - 13.13
' Boneless herring. .| -121.70 [Sea-cucumber.®. .l 5.16
Bonito. . . . . . 93.51 |Sea-ears . . . . . 4.21
Sand-eels, . . . . 32.27 {Cuttlefish . = . . 0.46
Mackerel. . . . . 16.75 |[Razorclams . . . G.22
Tunny. .~. . . . 5.79 |Mussels . . . . . - 0.08
Sharks’ fins, . . . 6.41 —_—
— | Total shellfish,
Total . . .| 608.40 -ete., dried . . 530.13
Total cured Total shelifish,
EEE— salted and etc., fresh and
Total fresh fish .118,573.51 dried fish . .|1,280.38 dried. . . . «| 3,991.47
»
Grawp TOTAL. . ... . . . .. 23,845.36
[——————— — ———ara




Sweet potato . .
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Potato . . . . .
Soy bean . . . .
Taro . . . . ..
Brassica chinensis
Egg plant. . . .

Phaseolus radiatus .
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W
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<
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Carrots . ., . . .,
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Diagram 3.

TreE PROPORTIONS IN WHICH THE VARIOUS ANIMAL FOODS WERE AVAILABLE 1

D

HOSDCL -—
vy S0

St S[MOyT

I B mm M s msn—ouuo

N JAPAN 1y 192

" [2I9y0BW 9SI0T

* sdwiays pue sua el |
s e e r e e WOQNr—\
<o aesfQ

* [1B) MO[[3X
* *s[assny
Tttt snnweng
* Auung,
snIyIe[od
* o oyreys
RS 4 X
T Usy e
* ureaaq eag
POy
© e+ 1oddiyg
+ * ojuogf
R EREE 4 (4
Y

B EEH

. . . . . « . IMM”.—

Pabg

(Vertical scale in thousands of metric tons.)

dureiagg
pang

ANt e

600 _|
500
-
300 —
200
100

(See Tables 5 and 6.)



J— 25 _
Diagram 4.

Tue PrororTions v wmen tne CuigF FooDs WERE AVAILABLE IN JAPAN N 1925
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‘The vertical heights represent the proportions of the various foods available for consumption
in Japan in the year 1925.

The biackened portion of each column corresponds ‘to the proportion of sclid matter contq_med
in the food which it represents. "

The tntal height in each column represents the amount available per day per head.
«a
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Table 6. — Tue ConsumpTioN oF MEAT AND FARM PRODUCE IN Jaran

. IN 1925.
(100,000’s of kilograms.) .
F)
N — — —— — — T
Meat ®Farm Produce

Beef . . . .. .. .. L 1,034.17 Eggs .. - - . . .. - -« 1,169.90
Poxk ..°. . ... .. 420,59 I Milk. . . . ..o 865.20
Horseflesh . . . . . . . . . i 96. 45 Fowls . . . .. .. .. - 145. 81
Veal. . . . . . . N 10.52 Ducks . . . « +« « « +« « . . 7.66
Goatflesh . . . . . .. .. ! 0.94 | Turkeys . . . . . . . . .. 0.79
Mutton .. - . . . . . .. [ 0.06
« Total butcher-meat . . . . 1,562.74 2,189.36

Total flesh, intluding poultry.| 1,717.00

-——

*
Tue SpeEciaL CHARACTERS OF JAPANESE Foob.

) . .

Certain facte stand out clearly from these tables and the accompany-
ing diagrams, foremost being the overshadowing of animal by vegetable
food. TItisclear that, even on a basis of equal distribution of food among
the population, it would be impossible to provide a diet comparable to
that with which we are familiar in the West. :

The second fact which stands out noticeably is the rather unique posi-
tion of rice. Probably in no country in the world at the present time does
one article of food represent such a large proportion of its total food
supply as does rice in Japan. Next in order in the list of foods consumed
come potatoes (chiefly sweet potatoes), and third comes a group of roots,
many unfamiliar to the West, such as the taro or sweet root (Colocasia
antiguorum), lily root, Indian lotus root and bamboo. e s

After these come wheat and barley and poorer eereals, chiefly millet
and maize, oats not being used as human food in Japan. These, with a
further group of watery roots, represent 72.8 per cent of the total food
supply before-we come to the two main sources of protein, namely, fish
and beans (chiefly soy bean). Meat consumption is extremely small,
less even than that of seaweed. Milk, including imported condensed
milk, represents only 1.52 per cent of the food, while other items of dairy
produce familiar to the West, such as cheese and butter, find no place
in the list. ‘ ‘

But even this picture gives an exaggerated view of the nutritive value
of the food, for two reasons : there is, with foods such as vegetables,
fruit and fish, especially shellfish, a great deal of waste; and there is
also, in such foods, an abundance of water. To form a clearer idea,
therefore, of the relation of the various ingredients of the food supply
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to one another, we should calculate the food consumption in terms of
solid edible material. The result of such a calculation is given in Table 7.

L

o Tablee7, — Tue Foop oF Jaraw 1N 1925,
(Kilograms per head of population.)
. Percentage
Unavoeidable Edible Solia ofthe
Crude Food Waste Portion Matterin - 4 otal Food
Edible Portion consumed
Rice . . .. ... ... 151.56 9.09 142.47 123.95 50.83
Barley .. . . ... .. 35.13 7.03 28.50 24.73 I0.15
Wheat . . . . ... .. 19.54 0.98 18.56 “16.15 t 6.63
Other cereals. . . . . . . 1r.22 2.24 8.98 7.90 ! 3.24 *
Soybean . . . . . . .. 13.36 — 13.36 1.6z , ! 4.76
Other beans . . . . . . . 10.31 — 10.51 9.04 | 3.71
Potatoes . . . . . . .. 77-38 7.79 70.09 21.03 8.63 @
Otherroots . . . . . . . 14.03 2.80 11.23 2.49 1.02
Radishes and turnips. . . 41.85 0.83 41.02 1.64 © 0.67
Grcz}n vegetables. . . . . 39.18 5.71 33.47 1.28 0.53 ~
Fruit. . . . . .. ... 13.27 3.32 9.95 0.85 0.35
St.:nwecd. e e e e 4-41 0.44 3.97 3.00 1623
Fish .. ...... .. 30.43 12.17 18.26 420 1.72
Shellfish. . . . . . .. . 6.71 6.04 0.67 0.07 0.03
Dried fish. . . . . . .. z.31 0.23 z.08 1.66 0.68
Meat , . . . . . . . .. 2.62 0.13 2.49 0.62 0.25
Poultry . . . . . . . .. 0.26 0.03 0.23 0.04 0.02
BEggs .« « - o« o . . 1.97 0.26 I.71 0.44 0.18
Mik .. ... ..... 1.52 0.00 1.52 o.18 0.07
Sugar. .. ... ... 12.58 — 12.88 12.88 | 5.30
Total. . . . . . 490.66 59.09 431.55 243.78 99.99

In constructing the table, average values have been employed based
on a sonsideTation of the relative abundance of the varieties of food
materials in each category. Diagram 4 présents pictorially the facts
of Table 7. We observe from Table 7 that the consumption of solid food
in the form of fish and shellfish represents 2.43 per cent, meat of all
forms 0.27, milk 0.07, eggs 0.18, beans as actually used 8.47 per cent,
green vegetables amount to 0.53 per cent and fruit to 0.35 per cent
of the total solid food. The remainder, excepting tea and seaweed,
consists of cereals, potatoes and other roots and amounts to 87.7 per
cent of the whole food supply, calculated as solid edible matter.

Having reduced the data for the food supply to terms of solid edible
matter, we have next to calculate the amounts of the essential consti--
tuents : protein, fat, carbohydrate and mineral matter, in order to decide
as to its adequacy or inadequacy in respect of quality. .

- Table 8 gives the requisite information in respect of the main factors
by which the quality of the food may be judged.



Table 8. — TnE CoMPONENTS off Tay

(Calculated as gramsg pe

r da’

r— — " e e T e e
4 1 Solid ﬁ
Crude . LEdible oli .

Food Waste Portion Fater Matter Protein TFat
. _
Rice ..® .7, ... 415.2 24.9 390.3 30.7 339.6 27.3 0.08
Barley .. ... .. ] 96.2 19.3 76.9 9.1 67. 9. 1.3 !
Wheat . . . . 1 .. 53-5. 2.7 50.8 6.6 44.2 6. Lo

L4

“Other cereals . - - - - 30.7 6.1 24.6 3.0 21.6 2.4 0.74
Soy bean . f. . . . 36.6 - 36.6 4.8 | -31.8 13.9 6.03 "
(yherbeans . . . . . 28.8 — 28.8 4.0 24.8 5.8 2.88 |

_ &

¢ Potatoes' . . . . . . 213.3 21.3 192.0 134-4 57.6 3.3 0.40
Other Toots oo 38.4 7.6 30.8 24.0 .8 0.8 0.06
Radishes and turnips . 114.7 .3 112.4 107.9 4.5 0.35
Green vegetables . . . 107.3 15.6 91.7 83.2 3.5 1.4 0.18
Fruit . . . . . e . 36.4 9.1 27.3 25.0 2.3 .3 0.03
Seaweed . - . . . . . 12.1 1.2 10.9 2.7 8.2 .9 0.05
Fish. .. ... ... 83.4 53.3 50.1 37-5 12.6 10.0 2.51

Shellish . . . . . .. 18.4 16.5 . 1.7 . . 0.2 -
Dried ish . . . ... 6.3 0.6 5.7 182 .5 3.4 0.17
Meat ... .. ... 7.2 0.4 .8 5.0 1.8 I.5 0.23

Poultry . . . . . . . 0.7 0.1 .6 0.5 0.1 .1 -
Eges . . ... ... 5.4 0.7 .7 3.4 1.3 .5 0.42
Mik ........ 4.2 — 4.2 3.7 0.3 0.2  0.13
Sogar . . . ... .. 35%.3 —_ 35-3 _— 35.3 _ ;
Total . . .. .. 1,344.1 161.7 1,182.4 513.2 669.0 88.5 17.7
'__—;L_——




ESE F0OD AS AVAILABLE 1N 1925,

er head of population.)

29

——— o
?._q:_:—-_-.—i
Total Alkali @
Carbo- . 3 -
hydrate Fibre Mineral Calori®s Proggghon P,0, Ca0
Matter N
Normal
304.4 1.0 3-20 1,369.¢ 4.0 1.76 0.12 Rice.
54.3 1.3 1.50 274.6 — 0.92 0.3t | Barley.
34.9 1.0 0.71 179.5 — 0.41 0.08 Wheat.
18.0 0.2 0.36 90.5% — 0.20 0.07 Other cereals.
9.2 1.1 1.70 150.8 146.4 0.37 0.10 Soy beai.
15.8 1.4 0.86 115.3 86.4 0.14 0.03 Other beans.
0
51.2 1.3 1.40 227.2 15.4 0.23 —_ Potatoes,
5.0 0.6 "0.30 ©24.3 3.7 0.06 0.02 Other roots.
1.8 I.I 0.56 13.5 5.6 0.03 0.06 Radishes and turnips.
0.3 0.8 0.83 8.6 9.1 0.06 0.18 Green vegetables.
1.1 0.7 0.14 6.0 1.6 o0.01 0.01 Fruit.
6.2 — 1.09 29.6 2.7 0.0L 0.05 Scaweed.
— — 0.70 64.3" 4.0 0.48 0.08 Fish.
— — . 0.8 — 0.06 — Shellfish.
— — 0.93 5.5 0.6 0.06 0.03 Dried fish.
—_ — 0.07 .3 0.3 0.03 — Meat.
- _ _ 0.4 — — _ Poultry.
—_ _— 0.34 6.0 0.1 0.0§ 0.01 Eggs.
o.1 — 0.04 2.6 — 0.01 0.05 Milk,
35.3 _ . 144-7 - — — Sugar.
537.6 10.5 14.7 2,731.6 279.3 4.9 1.20 Total.




‘When thus we come to consider the food of Japan not merely in terms
of total quantity but in respect of nutritive or body-building value, the
matter assumes quite a different aspect, and, in the first place, our
attention is directed to the low protein content of the food.

€ ®
€

Tue Low PROTEIN CONTENT OF JaPANESE FooD.

There are two causes of the low protein content of Japanese food :
first, that it is chiefly vegetable; and, secon_dly, that the main cereal
— namely, rice — is poor in protein in comparison with other cereals.

There is a belief common in Japan that the protein of rice is superior
in quality to other proteins. If this is so, it is of supreme importance,
but the matter requires careful investigation before the truth of the
statement can be admitted. It must not be forgotten that a digestive

s system accustomed to one kind of food may not readily adapt itself to
another. The factors to be considered are so many — the climate, the
season, the form in which the food is taken, the method of cooking, the
Telation of the food to other foods in the diet. The habits of the indivi-
dual, his eondition of health, the degree of energy expenditure required
of him, his age, his temperament and his tastes — all have to be taken

* ‘into account before the conclusion can be reached with regard to any
particular food which the individual consumes that it is Superior or
inferior to another. Conclusions based upon a few experiments on the
digestibility or absorbability of a particular food, and which do not take
into account all the above-mentioned considerations, do not suffice to
decide such a matter. The problem of determining upon the most
suitable source of its protein is of vital importance to a nation and it
deserves the most thorough study.

The question of the relative merits of proteins of different origin
extends, however, beyond the intention of the present report and,
moreover, beyond the requirements of our study, and, before we need
stop to consider such a refinement, we must answer the question whether
the quantity of protein in Japan suffices for the needs of the eople. In
this connection, two questions arise : first, How does fhe ‘Protein
consumption of Japan compare with that of other couptries? and
secondly, Does the protein suffice? ’
. The first question is more readily answered than the second, since there
1s, with regard to this latter question, the difficulty that opinions differ
ilacghaésf?rzi’lléatdqg tl}e ab;olute body requirements in respect of protein
country reall ] é)escutty}? P raming what portion of the food in the
wastedyor oth};réise encl) 1um51 ’ %Oﬂsuml.)tlon and what proportion is

| question, We may be Ii)n()%e ' .hese_ difficulties a_pply l_ess o the_ first
in Vai‘iOl;S countriez in %h f y considering the protein Whlc.h 18 avall_able

e lorm of cereals. Such information is derived

from Table 2, by multiplyin i
, tiplying each of the figures by the
E:{;‘;ﬁ:ge of the protein in the cereal to which git refetjgsl.ver’i‘hisygives
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In the light of this table, the cercal food of Japan, which compared
favourably with other countries in respect of quantity, now falls below
them.. In the form of cereals there was available in Japan, in 1923,
18.81 kilograms of protein per head of the population. Or, expressed
in grams per day, the quantitics are : for Japan 51.53, Germany 92.22,
the Netherlands .91.26, and Great Britain and Northern Irfland 92.01;

while Poland, Canada ®und the United States show figures considerably
greater. '

. L
Table 9. — ProporTION OF NUTRITIVE MATERIAL (PROTEIN) AVAILABLE
IN THE CEREALS OF JAPAN AND OTHER COUSNTRJES.

. (Kilograms per head of population in 1925.)

—————— m—

' Source of Protein ° ’I;I‘f';;i 2:?;3: »
Country, }:.]0_
Other ! Grams.
i arle O 2 o .
Rice Wheat Barley ats Cereals gr;[:\lzgl T pcrdﬁ‘y’
Japan . . . . .. .. 10.581 | 2.540 | 4.567 | — .12z | 18.810| 5153

Germany . . - - - . . — 8.827 | s5.902 | 10.212 8.720 | 33.661| g2.22
Netherlands®. . . . . . — 13.538 [ 6.062 | 6.510 [ 7.200 | 33.310 "91_ .26
United States of America. — 18.597 | 4.711 | 22.600 0.448 | 46.356( 127.00
Canada . . . . . . .. — 28.376 | 21.251 [ 78.782 1.302 } 139.711 | 356.74
Poland . . . . .. .. — 6.776 | 7.032 | 13-834 | 22.041 | 49.683 | 136.15
Great Britam . . . . . - 19.725 | 6.079 | 8.108 — 33.912 | 92.9I

We would not, of course, conclude from such data that the quantity
of protein in the form of cereals in’ Japan was inferior to that of other
countries in respect of its ability to supply the needs of the population,
for, in Japan, the average adult body weight is much less than in the
other countries referred to in the table; and, moreover, with a rapidly
increasing pepulation and also 2 high death rate, it 1s clear that, in Japan,
the proportion of children to adults must be greater than in the other
countries, « factor which still further reduces the general average body

eight.

N %till less should we infer {rom such data that the supply of protein
in the form of cereals was inadequate to the needs of the population.

The fact, however, that Japan is largely a vegetarian country makes
the low protein content of the main cereal a more serious matter than it
would otherwise be, and this leads us to the second question, namely,

- as to the adequacy of the protein supply. _

To answer this question we must know, in the first place, the sum of
the protein of all sources; in the second place, the average body weight
of the population; and, in the third place, the average requirements of
protein for maintaining the average weight. The sum of all protein
available per head is given in Table 8. It amounts to 88.5 grams per



day. The average body weight has been computed by the writer to be
39.34 kilograms and hence there is available per kilogram of body weight

2.2% grams of protein. _ ) )
51‘%«5 amour?ts of the main essential factors available in Japan per

kilogram of body weight are, therefore : . N
L]
Protein . - « « « « o = o =« = o - LI 2.25
P T II I ol
Carbohydrate . . . . . . . . . . .. 13.67

and yielding

- Caloties. « . . . . .. I ¢

Tue CorRECTION OF THE ProTEIN DEFICIENCY.
e}

It is evident from Tables 7, 8 and 9 that Japanese people rely on
fish and soy bean to correct the deficiency of protein which arises from
the low protein content of rice and other constituents of their dict. Both
of these foods also, though chiefly the latter, serve to supply other consti-
tuents which are lacking, such as fat, phosphorus, lime, potash and alkali,

" which points will be considered later.

Itf' must not be thought, however, that the correction df protein
deficiency in these ways is quite ideal. Of the two sources.of protein,
fish is by far the more valuable; the supply is abundant, the material
is fresh, the food as a whole is easily digested and absorbed, and, what
is also of great importance, it contains accessory food factors essential

" for growth. It has, however, the disadvantage that it is not readily
transported and, in consequence, it is not very readily available for the
agricultural classes. On the other hand, the production of the soy bean
in Japan is not sufficient in quantity to meet the needs of the country,
and over one-third of the amount consumed must be imported from
China. The bean is dry and readily transported and hence available for
the rural classes. It must, however, be soaked in water fos twenty-four
hours before it can be cooked and cooking requires a longer timé than
is necessary with other beans, and it appears likewise to be difficult
to digest. In consequence, the bean is not employed as such but is
manufactured into bean curd or bean paste, in either of which operations
there is loss of protein and of other constituents to a varying extent,
.and such accessory factors or vitamins as may be present in the original
soy bean.disappear entirely in the manufacturing process. According
to Fucimaxki, of the Imperial Nutrition Institute, Tokyo, 30 grams of
fresh bean curd do not suffice to keep off the so-called polyneuritis of
pigeons and are likewise incapable of promoting growth'in rats. It is
(t;l(z:elzlforf important to bear in mind that, though bean curd may be~

cllent as a source of protein, it is not equivalent to fish or meat,

owing to the absence from it of many factors whi i
i ch are these
foods, not least of which are the vitamins, present in



. The problem ofrsupplymg the Japanese people with protein in suffi-

' cient quantity and in a suitable form is thercfore as yet unsolved. There

secem difficulties in the way of rearing live-stock. "How real these difi-

Cl}l?cs are, the writer is not in a position to say. On account of such

diffieulties, SA1kr urgts the rearing of small animals, though éhc matter

does not yet appear to have been taken up with great enthusiasm. It
certainly should be found possible to rear pigs and poultry.

But, with regard to the solution of the problem of increasing the
protein supply of Japan, it must be realised that a large section of the
population has an aversion from animal food. Even for milk a s@bstitute
made from soy bean is often employed, though, speaking generally, all
Japanese children are breast-fed. The difficulty of firding suitable
infant food is evidenced by the enormous mortality of children under
four years, mainly from discases which have their focus in the alimentary
tract and are classified in the statistics as diarrheea and enteritis.

If better methods of handling the milk supply could be introduced
and a more efficient control of its quality assured, much might be donc
to popularise its use and, with the more extensive use of milk, the infans
mortality might be much reduced. Moreover, the present Rractice of
nursing children for a long period, a necessary conscquence of a poor
supply of cow’s milk, must be a great drain on the strength of the mother.

The aversion with which animal food products are held in Japwan is
due certainly, in a considerable measure, to the inferior quality of much

-of the food on the market. In striking contrast to the exceeding cleans
liness of most things in Japan, the condition of the dairies leaves much
to be desired. The sterilisation of milk is regarded as essential,and it is
certainly indispensable in Japan under the present conditions. The
imported butter on the market is of excellent quality, although it has
come from Europe, America, Canada and other distant places, yet the
butter of Hokkaido is as often rancid as not. The milk is of poor quality.
Of the milk from twelve of the Tokyo suburbs examined by the author,
50 per cent contained less than 3 per cent of butter fat, and some were
adulterated with cane-sugar. Under such conditions, it is not surprising
that mjlk gnd dairy products are not very popular. A further reason
for aversion from animal food is ignorance of the methods of cooking
it properly. * - o

Finally, in this connection, 2 word should be said by way of raising
the question again as to whether something could not be done to increasc
the consumption of cereals richer in protein and to diminish the consump-
tion of rice. Barley is one-third of the price of rice and it contains twice
the protein of the latter. The protein of barley is therefore one-sixth of
the price of the protein of rice. It is difficult to believe that, under the
circumstances, it is wise that so much rice and so little barley should be
used. Moreover, the physical character of rice is such that a people of
ultivated tastes are bound to use it in the polished condition, for rice -

. must be consumed as grain. It cannot be made into a bread comparable
to wheaten bread because the protein has none of the clasticity of wheat
gluten, and, for the same reason, it is impossible for the Japanese people

1
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to convert rice into a form of macaroni, the ingenio'us device by which
the Italian people have solved the difficulty of subsistence on a largely
vegetarian diet without incurring the dangers of an excess of carbo-
hydrite. The natural rice grain is rough to the tongue and unpleasEng
to the palate, it is not so easily digested and it ha®none of the plessing
appearance of the pure white grains of polished rice. It appears of
little use, therefore, to insist on the evils of white rice and urge the virtues
of the brown. White rice has an =sthetic appeal which must not be
forgotten, especially in Japan, where colour means so much. For these
reasons, it would be better to encourage in Japan the use of other cereals
in the form of bread and diminish the use of rice and, also, to find means
of putting baek into the food, in some other form, the vitamins lost by
polishing, than to attempt to stay the natural tendency to the use of
food with a good taste and appearance. FRAzER and STAUNTON, in
.their studies of Beriberi disease in the Malay States, point out how the
people, though knowing the danger, preferred the white rice with the
disease to the natural rice without it. If this is true of the unskilled
“Jabourers in the Malay States, how much truer must it be in Japan?

Tue ImMpPoRTANCE OF THE RATIO OF PROTEIN
70 NON-PROTEIN FooD MATERIAL,

When cereals bulk largely in the diet, and especially when that cereal
is rice, increasing the protein by adding a little fish or bean product or
even meat — even though it may be to the extent of supplying the
amount of protein considered necessary according to European ideas —
does not alter the fact that the amount of carbohydrate to be burned up
in the body will be large in proportion to the protein. In other words,
the bulk of the food remains large in comparison with its nutritive value,
and this state of affairs is the predisposing condition for the onset of
intestinal disease, which, as a cause of death in Japan, surpasses even
tuberculosis.

But, even if the large excess of carbohydrate can bre guccessfully
passed on from the intestine to the blood-stream without undergoing’
fermentation of an undesirable kind, there remains the difficulty of the
tissues of the body to deal with more fuel than they require.

Little is known of the changes which glucose or fat undergo prior to
their ultimate conversion into CO, and H,0. -

The mere formation of CO, necessarily increases the hydrogen ion
concentration at the seat of oxidation, and anything short of complete
combustion of the fuel would increase this concentration to a still greater
extent, In this way, a vicious circle is quickly established, for, if one
may judge at all by analogy with carbohydrates decomposition by
ensymes, the course of decomposition must be rapidly modified by an
accumulation of hydrogen ions. Various intermediate products are
doubtless formed injurious to the tissues and causing pathological signs
and symptoms characteristic of impaired tissue respiration.



Whatever the nature of these changes ma it i ¢
combustion by the tissues of an excessigve amzulrjlg’o]ft fi?eflgstjsttlll:;dtl'zc
damage to the tissues themselves and, sooner or later. to breakdown ang
it is reasonable to suppose that this breakdown may be delayed or averted
by supplying materiad for repair, There is, indeed, much eviglence that
the ills of carbohydrate, excess may be lessened by adding nitrogenous
substances to diets even without increasing the vitamin B: It must
suffice, however, in this place, to draw attention to the abnormally high
ratio of fuel food in the Japanese diet and to point out that herein Iit;:s
undoub_tedly a cause of ill-health, a cause possibly not less iffiportant
than vitamin defictency in producing deficiency disease. The remedy

- : 4

Table 10. — FueL RaTio or SoME IMPORTANT FoobpsTUFFs,
L]

Compesiticn Fuel rAtio:
Kind of TFood
: Carbor Carbohydrate + (Fat x 2.25) -

Protein Fat hydrate Protein

¢ X

Beef . . . . . ... ... 20.0 4.0 nil 0.5
Bream . - - . . . . . .. 19.0 5.0 nil 0.6
Pork. . « . g« .+« . .. 21.0 6.0 nil 0.6
Tofu . . e e e 6.3 3.2 1.0 * 13
Skipper. . . . . . . . .. 19.0 12.0 — .4
Soy bean . . R 36.0 16.0 25.0 1.7
Radish leaves . . . 1.5 — 3.0 2.0
Egg . . e 13.0 16.0 — 2.1
Cheese . . . . . . . 34.2 33.0 —_ 2.2
Azuki bean . . 20.0 0.5 56.0 2.9
Tunny . . - . . 19.0 26.0 — 3.0
Pea-nut., . . - . . . . .. 32.0 45.8 16.0 3.7
Milk o 3.0 3.0 6.0 4-3
Radishroot. . . . . . . 0.6 0.3 1.8 4.3
Cartot & « = + « « « . . . 1.1 —_ 5.0 4.5
Onfon . . - . . . « <« .. 1.0 — 5.0 3.0
Wheat . . . . .. . ... 13.0 2.0 70.0 3.7
Barley .o . o .2 . . .. 12.0 2.0 68.0 6.0
Fruit, ... . . - . . . .. 1.0 — 6.0 6.0
Bread .. . .e. . . . .. 9.0 1.0 56.0 6.5
Buckwheat . . . . . . . . 7.0 1.0 66.0 9.7
Roots . - . . . . . 2.0 — 20.0 10.0
Rice (unpolished) 7+5 2.0 75.0 10.6
Rice (polished). . . . 7-0 0.2 78.0 I1.2
Potato . . . . . . . .. 1.2 — 20.0 16.6
Sweetpotato . . . . . . 1.0 — 28.0 28.0
Avcerage for all Japanese food 88.3 17.7 5II.1 6.2
Voit's standard . . - - . -] 118.0 56.0 500.0 5.3

°

Nore.—The ** fuel ratio '" is the ratio of culories produced by non-protein to calorics produced by protein, and
is thus the inverseof what is sometimes called the ¢ nutritive ratio’. It representis the heating capacily as contrasted
with the body-building capacity of the food, and has the advantage of drawing attention te the high value of the
former in vegetarian dicts, and especially in the diets of the rice-eating peoples.
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must be to raise the proportion of protein in the diet until it is nearly
one-fifth or one-fourth of the whole, so that the ratio :

Carbohydrate calories -+ Fat calories
Protein calories ¥

: L]
shall be not greater, on an average, than 5. For children it may be 6.
For adults it 1s better nearer 4.

This ratio is a little easier to understand than the converse, which is
sometinles called the nutritive ratio, and it might be instructively called
the fuel ratio. What this ratio is in various foods may be seen from

- Table 10 (page 35), in which, for convenience of memory, only simple
ratios are shown. Such a table shows very strikingly the difference
between such foods as milk and cheese and meat at the one

« extreme and polished rice and potatoes at the other. In natural rice
the fuel ratio is 10, and in polished rice actually 11. With bread the
ratio is 5. Rice is thus better classed with potatoes than with cereals in

rrespect of nutritive value, if we consider such foods on the basis of the
solid matfer which they contain.

DEFICIENCY OF FAT.

As far as may be judged from the statistics of the food available
in Japan, there is an insufficiency of fat. If we consider fat and carbo-
hydrate as sources of energy equally acceptable to the body from the
chemical point of view, with only the physical difference that the energy
of 4.1 grams of fat must be supplied by 9.3 grams of carbohydrate, then
it might be argued that fat could be dispensed with for human beings

" as a source of energy and its place taken by the equivalent of carbo-
hydrate. Such is the attitude, apparently, of many writers upon this
subject. The course of the combustion of these two classes of materials
is, however, so different in vitro that it is difficult to accept the view that
in vivo they are entirely equivalent. Apart, hoavever, from serving as
a source of energy, fat has other important functions. Animal fat serves
as a vehicle for fat soluble vitamin, and consequently the fact that, in
Japan, the greater proportion of fat is supplied as vegetable oil indicates
a smaller supply of this vitamin than is available in countries where
there is a considerable supply of animal fat in the diet. -

Animal fats, moreover, do not consist of carbon, hydrogen and oxygen
only; they contain always, in the natural state, nitrogen and phosphorus,
and especially in the case of fats derived from richly cellular organs.

According to European standards, a man should receive daily
1.5 grams of fat per kilogram ‘of body weight. Calculated to an average
adult body weight in Japan of 52 kilograms, the amount of fat requisite
would be 78 grams. In Japan, the average fat consumption amounts to
from 15 to 20 grams and of this more than 85 per cent is vegetable oil.



THeE Excessive Acip ProDUCTION OF THE Foop.

Jt has been pointed out previously that all food produced acid
by oxidation, and, although the reaction is continually beigg adjusted
through the escape of garbon dioxide from the lungs as well as by the
other channels of excretion, yet an undesirable concentration of hydrogen
ions would quickly be reached unless hydroxyl ions were formed to -
remove them. Food materials which yield hydroxyl ions to the body
are such as to leave an alkaline ash on incineration, and it is*therefore
important to know the extent to which food materials have this property.
No food material produces an acid ash, but in the cdse of cereal foods,
especially rice, the ash is almost neutral and hence in oxidation of such
food materials an acid reaction is quickly developed. Fish and meat
likewise produce but little alkali in the body, though "they are superior
to rice in this respect. Vegetables and fruit, however, yield alkali’
abundantly. The alkali production of the food materials may be found
by reference to Chapter IV, -

Polishing rice and refining cereals increases their acid-producing
power, but, even when used in the natural state, it is doubtiul whether
the ncutrality of the body tissues could be efficiently maintained on purely
cereal diet, This is a point of considerable importance to Japanese urban
people, for whom but little fruit is available; and it must be pointed out
that, aithough it is true that beans yield alkali to the body in common
with other vegetables, yet such is not true in regard to the bean products
employed by the Japanese people. For, as may be seen by reference
to, Chapter IV, although 100 grams of natural soy bean yields over 20 cc.
‘normal water-soluble alkali, tofu (bean curd), which is the chief solid
" form in which the soy bean is employed, is almost devoid of water-
soluble alkali, and the same remark applies to aburage and gammadoki,
forms of fried tofu; and even miso (bean paste), which is used as soup
regularly in the Japanese household, yields only a fifth of the water-
soluble alkali produced by the equivalent of natural soy bean.

It is necc¥sary to draw attention to the fact, moreover, that most
of the vegetables grown in Japanese soil contain a.lower concentration
of salts, afd hence of potential alkali, than appears to be the case in
other countries. This fact may be due to the intensive cultivation of the
soil, the humid atmosphere and heavy rainfall, the insufficient drainage
of the soil or other causes, but the result is that, bulk for bulk, many
Japanese vegetables are, in this respect, inferior to the corresponding
materials in many other countrics. Something might perhaps be done
by the use of artificial fertilisers, but the matter is evidently one requiring
special investigation. . .

.. The most pleasing way to correct the acid production of the main foods
is by the consumption of fruit. But as to the supply of f1:u1t in Japan,
opinions seem to differ. According to the statistics for fruit production,
the supply is very small, but, according to certain experts, there is in the
country an abundance. Professor Shozo Topa refers, in an article on



food consumption in Japan, to the abundance of green vegetables and
fruit throughout the country. In Tokyo, fruit is quite costly, and in
several institutions the writer has visited fruit does not appear as an
article of diet. Possibly the truth is that, though abundant in the
country, ifis scarce in the towns. If, however, one cannot rely on the
statistics in this respect, it is best to refrain fromean opinion.

VITAMINS IN JAPANESE FooDps.
o

In the present state of our knowledge — or, we might say, lack of
knowledge — of the essential accessory food factors or vitamins in the
Japanese foods, it is impossible to form an opinion as to their adequacy

_in any quantitafive sense, and, unless our knowledge of such factors is

" quantitative, it is not very helpful. Wisdom lies, therefore, in aiming
zt an excess of these vital factors in the diet and this, so far as the writer
s aware, can only be assured by using food as nearly as possible in the
state in which nature has made it. Any form of artificial treatment
of food, suth as polishing, refining, curing, sterilising, preserving, freez-
ing, and even mere keeping, causes deterioration, so that more of such food
must be taken to secure the equivalent physiological actien of fresh
natural food. - ‘

it happens that, in Japan, a very considerable portion of the food
is subjected to artificial treatment before it reaches the home of the
consumer. Thus virtually all rice is polished and other cereals are
likewise refined to flour; practically no cereals are employed in the natural
state. The soy bean is manufactured into bean curd {tofu), bean paste
{miso) and bean sauce (shoyu). Salted and pickled vegetables are articles
of daily consumption in Japan, so that a large proportion even of the
green food is not used in the fresh state; other green leaves are used for
the extraction of vegetable oil, as likewise are soy bean, pea-nuts, sesame.
With fruits and vegetables, moreover, there is considerable waste,
estimated at from 20 to 30 per cent of the total weight, Dutethe.actual
ioss of quality may be much greater, as is the case in regard to the loss
of vitamin incurred by discarding the seeds. ‘

Marine products represent for the Japanese people an abundant and
unfailing source of vitality, but unfortunately it is not possible to regulate
the catch, so that, at one season, a superabundance leads to a large
waste of fish as manure, while, for the other seasons, shortage is obviated
by salted, cured and dried material. Moreover, even when fresh fish
is apparently abundant, there is a large consumption of dried and salted
fish and fish products, partly because these are cheaper and partly because
they are more convenient. '

When, therefore, we take note of the proportion of food which reaches’
the consumer in its fresh natural condition, we find it is extremely smali;

in fact, reckoned as edible solid matter, it represents at most 10 per cent
of the total food of the consumer.

—~
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CoNcLusIONS.

1. If the various foodstuffs of Japan are em loyed as far i
in tkeir natural state, altered on[{(] bl; such an gmgunt of iogliigg Zismlz
unavoidable, they are able to provide all the factors and accessory factors
necessary for healthy 1if? and in quantities adequate for the needs of the
present population.

2, As calculate{l from the statistics of the food of Japan in the year
1925, the proportion in which the various factors are availagble for
consumption, prior to any artificial interference with the foods is as
follows, the figures being in grams per day per head of the populati,on :

Protein . . . . . . . .. .. . ... 88.5
Fat. . . ... ... ... .. 17.7
Carbohydrate. . . . . . . . . . . . . §37.0

with a total energy value of )
Calories . . . . . ... .. ..., 2,732

From these figures it may be observed that the protein and fat are
proportionally low, the carbohydrate proportionally high. ®

3. The chief cause responsible for the high ratio of carbohydrate in
the food supply is the preponderance of rice.  Japanese rice in its natural
state contains I part of protein to 10 parts of digestible carhohydrate, and, .
after polishing, the ratio is raised to 1 part of protein to II parts of
digestible carbohydrate.

5. The preponderance of rice amongst the foods of japan is respon-
sible also for the low proportions of fat, water-soluble mineral salts,
lime, iron and alkali-forming salts.

6. The dilution of these essential food factors by the high carbo-
hydrate content of rice is increased by the presence of other farinaceous
materials, such as potato and sweet potato, Japanese yam, taro,

-arrowhead, kikyo root (Platycodon grandiflorum), lily root, lotus (Nelumbo

nucifera) and other roots which contribute to the food supply. Most
of the roofs mentioned, however, contain more lime, iron and water-
soluble mineral salts and produce more alkali than rice. '

7. The concentration of the essential food factors is raised by the
presence of legumes, chiefly soy bean, and fish, of which latter there is
an abundant supply, and by green vegetables and fruit, the first two
raising in concentration principally the organic, the second two the
inorganic factors. The scanty supply of milk, dairy produce, flesh and
animal fat is to be noted. .

8. Certain physical characters of the foods deserve note as being
responsible in a measure for the artificial treatment to which such foods
are subjected. Rice is, in its natural state, coarse, less soluble or diges-
Tible than after polishing. Soy bean is extremely hard, requiring at
least twenty-four hours’ soaking in water before it is ready for cooking.
Fish and fruit constitute a somewhat erratic supply. They are very
perishable and difficult to transport. In addition, fish is inconvenient



to prepare and there is with it considerable waste. As a source of protein
and fat readily distributed, constant in supply wit

' ‘ _ h little waste, readily
prepared and available in as nearly as possible the fresh natural state
flesh s undoubtedly superior to fish. ’

9. Although the quantities of the various food Tactors and accessory
factors present in Japanese foods in their natural state may be judged
adequate for the needs of the present population, there is not any super-
- fluity. Any artificial interference with the food leads to a loss of one
or more of these factorsor accessory factors, with the result that it may
readily kappen that the food supply no longer suffices in quality for the
needs of the population, although in quantity it may appear adequate.
The consumption of quantity without quality is in some respects
more dangerous than starvation, for the latter is obvious and a remedy is
sought; the former may remaina hidden source of evil, gradually reducing
the vitality of thepeople. Thisappears the great danger in Japan. The
“ polishing of rice, the milling of other cereals and the manufacture of
various products such as fiu, kingyobu, somen, hoshiudon, prepared
from cercals for the sake of increasing the concentration of protein, the
manufacture from soy bean of tofu, miso, kinako, akamiso and other
bean products for the same reason, lead to a loss of valuable factors and
especially accessory factors or vitamins. The same remarks apply to .
the practice of salting and drying fish and the manufacture of fish pro-
ducts, the canning of fish and fruit, the sterilising of milk and the use
of milk powder and condensed milk, the salting and pickling of vegetables
and fruits, practices all too common in Japan.
10. As a result of artificial interference with -the natural food supply
of Japan, it would appear that, calculated in terms of solid edible material,
. 90 per cent of food has been deprived partially or wholly of its vitamins
before it reaches the consumer.
11, The most important points, therefore, to which attention must be
paid in regard to improving the quality of Japanese food are :
(i) To lower the fuel ratio or, in other words, to raise the pro-
portion of protein to carbohydrate till it becomgs I : 4 or not
less than 1 : 5; . " L.
(ii) To avoid loss of accessory factors, by* diminishipg artificial
interference with food material.

12. Since rice is responsible for most of the faults alluded to, benefit
‘may be expected to follow the replacement of rice by cereals richer in -
protein, by supplementing the protein of cereals by the use of animal
food, which would also add to the supply of accessory factors requisite
for growth. : )

It is of interest to note that, in the year 1925, rice in Japan was twice
the price of wheat and three times the price of barley, and therefore,
since rice contains only half the protein which is contained in the sam¢
weight of either of these other cereals, the protein of rice was four times

as costly as the protein of wheat and six times as costly as the protein
ot barley. ‘ g



Chapter Il

THE DISTRIBUTION OF FOOD IN JAPAN

=

Distribution has two aspects, natural and artificial, and with each
we have to consider both quantity and quality.

NATURAL DISTRIBUTION.

In natural distribution of food, quantity and quality for the most parfs
go hand in hand, for where the soil is fertile and yields an_ abundant
harvest, it is not likely that there will be a deficiency of a.n; factor or
accessory food factor essential to human life. Nevertheless, even this
conclusion must be accepted with reserve, for, just as plants may languish
in one region and soil, so also may human beings when continually
living on food material produced from the same locality, and may
improve on a more varied diet. Itis thus obvious that if only one type
of plant were cultivated in.a district, even if it were a cereal of high
quality, the quantity of the harvest might be an inaccurate estimate of
its sufficiency for the needs of the population, and for this reason we
may view the necessity of rotation of crops as a providential measure to
ensure vitality not only to plant but also to animal and human life. In
Japan, where agriculture is of such an intensive type as sometimes to
produce as many as three harvests in the one year, it is hardly to be
thought that all the essential factors are not gathered from the soil,
but there is one point of view which may perhaps sometimes escape notice,
namely, that only a part of the materials harvested from the soil is
actually utilised.

Far from utilising the whole of the plant, we seldom use even
one-half of it, and often a mere fraction of it. How much of the
rice-plant is employed as food and how much goes into ropes, sandals,
baskets, brooms, mats and manure? The grain alone is selected for
use and much even of this is wasted by polishing. )

The seed of the plant is certainly the only part of the plant which
can be considered a living unit, capable of life itself and comparable to
a part of an animal in a certain sense, but it would be untrue to say that
_ the seed contains all the factors necessary for life, for this is very far from
being the case. A seed will live, but only in contact with a solution of
salts. The grain of rice is devoid of soluble saits. It cannot, therefore,
manifest life. During the germination of the seed changes occur, such



as the production of vitamin C. Whether vitamin C is produced in
our bodies when we eatthe grain, we do not know. Free vitamin C
!mwevey, may not be essential for life. Rats appear to ‘dispense with
it. Tt is clear, however, that no grain is complete food for man, still
less when snilled or polished. ® n

These remarks, however, extend into the subject of artificial distri-
bution, which will be considered later, ,

The natural distribution of cereal foods in Japan may be seen from
Tables 11 and 12, and from the diagrams. No. 3 is for rice, No. 6 for
barley #nd No. 7 for naked barley. Other cereals are not of great
importance in Japan. The natural distribution of soy bean is shown in
Diagram 8. - ° ‘

In constructing these diagrams, the data published by the Ministry
of Agriculture, Forestry and Fisheries have been employed. In the
~diagrams published by the Agricultural Department, the shading indi- -
cates the production in the district independent of any consideration
as to its area. It has seemed to the writer, however, that it would be
+more instructive to construct the diagrams in such a manner as to bring
out the relative productivity of the districts, which result is achieved
by the plan herein adopted. The production of each [district has been
divided by the area and the result so obtained used as a basis in deciding

upor the depth of shade necessary to represent the productivity of the
region, T .
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Table 11. — Tue PropucTION OF RICE IN THE Various PrRovinNcEs

OF JAPAN.
° ?

’ Area of Province : Total 5, Pl;?duct?on
Name of Province R ?0 square Procxl::,t;on: ml;,:3 ;:;ﬂ;i;es
. fometers of hectolitres of Pg;n\fi;ire
I Hokka}do ............... 923.40 38’369 ﬁhss:
2[AomMorl . - . 0 v w . e e e e 098.09 20,510 200.093
3 ﬁs{ate ................. 160.24 203709 , 129.237
gMiani . . ..o o oL 74.50 31,117 417.677
giAkita . . . . o oL oo oL 113.21 36,818 325.219
6iYamagata . . . . . .. ... 92.80 38,135 474-150
] Fukusl}xma .............. 138.04 30,035 217.5%82
g(Maraki . . . . . ..o 61.39 34,906 568.504
9lTochigi . . . . . . . ... oL 65.70 25,579 389.330
10 Gu_mma ................ 60.77 12,700 208.984
IfSaitama. . .l 38.40 22,928 597.083
12(Chiba . .. . . . . . . ... ... 50.13 36,313 724.376
13[Tokyo . . . . . .. .. oo 21.28 5,592 262.782
14 |Kanagawa. . . . . ..o 23.14 8,478 366.379
15 |Niigata . . . . . .. 0 0oL 127.71 58,086 454.827
16 [TOYAMA car « 5+ o & 4 v v s v . 39.95 29,783 745.297
17 |Tshikawa . . . . ... o0 a L 41.95% 25,052 501.835
18 (Fukui. . « . v v s o 39.64 18,093 456.432
19 {Yamanishi .. . . . .. . . .« .. 45.81 7,739 " 168.937
20(Nagano . . . - . . . .. e e e e " 135.87 20,734 197.197
2r|Gifu- . o o e e e e 108.89 21,376 196.308
22 |Shidzuoka . . . . . . . . v .. 0. 4. 76.35 21,881 286.588
23|Adchi . . ..o oo 49.20 31,767 645.670
24 IMiye . . . 0 0 0 e e e e e e 54.14 21,827 403.158
25(8higa . .« . . . .. e e e 34.86 26,066 747,734
26 (Kyoto . - . - . . oo o 45.19 14,485 320.535
2710saka. .« o ¢ 000 e e e e e 18.51 20,312 109.735
28 |Hiogo . . « v v v v v o v i e e e s 82.67 42,284 BII.479
29Nara . . . . 0 0 u v e e e s 39.79 12,988 326.414
30 |[Wakayama .. . . o o 0 0o 0 e e s 45.04 11,816 262.345
g Tottori .e. v « @ wv v 0 e e e e e . s 35.32 11,31% 320.243
42 |Shimane., . . . . . . @ 0 e e 67.40 17,318 256.944
33 [Okayama ¢ . . . . . e e e e e e 68.63 30,757 448,157
34 [Hiroshima . . . « .« v v v v v v oo 84.21 23,072 273.982
35 [Yamaguchi . .- o v 0 o 0o s e e 60.15 24,984 415,362
36 {Tokushima . . . . -« ¢« o+ v o 0 v - 41.49 10,228 246.517
37|Kagawa . . . . o o o o0 e e e e 17.12 16,235 948.306
18 |Ehime . . . ¢ 00 a e e e e 55-83 17,678 316.640
291Kochi, . . v . oo e 74.80 12,573 168.088
40 (Faluoka . . . o 0 0 0. e e e e s 49.97 42,410 848.709
410Saga . .. 0 . oo e e 24.21 21,972 907.559
42 |Nagasaki . « « o o v 0 v o o 0t e o s ] 39.18 9,471 241.730
43 [Kumamato . . + ¢ 0 0 o o000 74.65 30,197 ~ 404.514
84 ]0ita. .« . o0 e e e e 64.47 19,067 205.750
45 |Miazaki . . . . .4 e e e e e e 771.89 17,227 221,171
46 |Kagoshima. « « « v o v o o v o - e 01.31 22,910 250.904
4710Kinawa . . < - . e o e e s e e e 22.21 1,245 _ 56.056



Diagram 5.

TrE _Pnthc-noN oF RICE 1N THE Various

REcions oF Jarax,

eclehiies for 2iomete saere
declolites per spu

-l Rt el A

50

Aoy gt
{ess fhon

G0

~uaae
| Greaderenan




Table 12. — THE PropucTION OF B
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ARLEY, NAKED BARLEY anp Sov
ProvINCES OF Japan

L] [ ] Total Production Production in hectolitres [
of the Province : - ;
Name o 1o0's Of hcctolgteres ver Sgﬁ:vﬂf? ez
of Province
. Naked So Tal.
Pardey 1 Barley Boan Barley Datiey | Do
Hoklaido . . . . 774 | 3,122.56 12,143.92 0.838 3.382 | I5e181 | 1
Aomori . . . . . 48 — 2,458.73 4.893 — 25.066 | 2
Iwate . . ... 7,795 135-29 6,104.63 48.645 | » 0.844 | 38.658 | 13
Miagi. - . . .. 8,859 23-45! 2,833.94] 118.910 0.315 | 38.039 | 4
Akita. . . . . . 43 1.80] 1,333.09 0.380 0.016 | 11.775 | %
Vamagata - . . . 446 — 1,244.70 4.844 — I3.517 | 6
Fukuslzlma 5,704 32.47) 2,101.86] 41.321 *0.235 | 15.224 7
Ibarak} ..... 16,131 { 1,194.-18] 3,456.29] 262.760 19.452 | 56.300 [ 8 =
Tochigi . . . . . 9,792 362.58 867.68] 149.040 5.519 4 13.207 | ¢
Gu_rnma. v ..l 9,909 19.84 995.76{ 163.050 0.327 | 16.485 | 10
Saitama . »| 17,693 220.07| 2,954.80] 460.7350 5.731 | 76.947 | 11—
Chiba. . . . .. 12,629 775-68] 2,346.89] 251.920 15.473 L46.816 12
Tokyo .. . . . 5,110 294.03 129.88) 240.350 13.817 7 6.103 [ 13
Kanapawa 5,859 566.43 414.90f 253.190 24-478 | 17.930 | 14
Niigata . . . . .| 1,082 1.80] 2,446.10 8.237 -0.014 } 19.154 | 13
Toyama , . . 235 25.25 541.00 5.882 0.632 | 13.542 | 16
Ishikawa . . 1,066 10.82] " 784.70| 23.980 0,258 | 18,706 | 17
Fukui 85 21.64 550.19] 21.569 0.546 | 13.870 {18
Yamanashi 4,264 64.94 411.29] 93.080 r.4:8 | 8.978 |19
Nagano . . . . .| 4,991 10.82f 2,229.63] 236.814 0.070 | 16.446 | 20
Gifu ... ... 4,907 849.64 553-80{ 45.063 {  7.803 5.086 | 21
Shidzuoka 5,791 | 2,029.39l  351.76] 75.848 | ~ 26.580 | 4.607 |22
Aichi. . .. .. 6,213 | 2,7%8.17 377.02] 126.280 56.060 | 7.663 |23
Miye . . . . . . 1,638 | 3,575.35 250.94] 30.253 66.038 | 4.631 {24
Shiga. . . . . . 1,728 306.66 301.45%] 49.569 8.797 | 11.229 |25
Kyoto 2,002 | 1,318.66 211.00f 44.301 29.180 | 4.671 |26
Osaka . . . . . 1,043 | 3,416.61 211.06] 56.347 | 184.581 | 11.403 ) 27
Hiogo . . . . . 1,652 | 9,270.29 777-49] 19.983 | 112.140 9.402 | 28
Nara .+ - « « . 126 { 2,949.39 256.16 3.165 7-134 i 6.438 {29
Wakayama . . . — 2,880.84 158.74]. ~— 63.961 3.524 | 30
Tottori « . © . .1 1,002 981.32 202.04] 30.889 27.783 5.720 | 31
Shimane 1,311 698.11 519.53| 26.869 10.357 7.708 | 32
Okayamae. - 3,124 | 6,034.08 692.70| 45%.519 87.921 | 10.093 |33
Hiroshima 1,797 { 9,466.92 519.53| 21.339 | 112.420 6.169 |34
Yamaguehi . . .| 1,658 { 5,583.10 505.00|  27.564 92.819 [ 8.397 {138
Tokushima . . . 204 | 7,240.89 389.64 4.916 | 174.8521 9.391 | 36
Kagawa . 9] 9,172.88 277.80 0.526 | 535.580 | 16.226 |37
Ehime .. . . . 157 | 9,672.57 553.80 2.812 | 173.250 | g9.919 |38
Kochi ... .. 115 | 1,933.79 138.90 1.30% 25.852 1.857 | 39
Fukuoka 1,167 | 7,424.8% 591.68] 23.354 | 148.586 | 11.840 | 40
Saga . - - . . - 424 | 2,651.74 627.76] 17.520 | 109.330 | 25.920 |41
Nagasaki . . . . 094 | 8,025.60] 2,103.36] 25.370 ) 204.339 | 53.684 | 42
Kumameto . . .| 1,003 | 11,920.26] 2,732.92( 13.436 | 159.802 | 36.609 | 43
Oita . . . . . . 462 | 7,819.95 631.37 7.166 | 125.295 | 9.793 | 44
Miazaki, . . . . 511 | 3,564.53] 1,230.27 6.561 45.963 | 15.794 | 45
Kagoshima 1,167 | 5,684.12] 2,873.63] 12.780 ) -62.250 | 31.471 |46
Okinawa 76 32.47 514,11 3-423 1.462 | 23.147 { 47

e ———
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ARTIFICIAL DisTRIBUTION
If we consider the distribution of f

view of mere quantity, the problem offers no ser; us di i

greatest distance of sgly district from the sea doe(s) rsloi:hgccclgatée?ogor ‘tlhe
and the railway commuenications are well developed. The clistribxrxr}nlic;3 N
of quality, however, is another matter, For it has been noted i?l
Chapter II that the food supply of Japan is at a certain disadvantage in
three respects : there is a l.ack of protein, or, more strictly speaking, the
protein in the chief food is too much diluted by non-protein TRaterial
There is also a lack of‘ minergl salts, and it has been further noted that the
sources most helpful in making good the deficiencies are fruft, green vege-
tables and fish. But it is precisely these materials which are so
essential which happen to be the most perishable and, in consequence,
although the supply of these materials may be theoretically adequate »
for the country considered as a whole, the difficulty in distriQution may
lead to an inadequate supply in certain parts of the country. Thus, the
towns, being near the sea, may receive sufficient fish but insufficient=
fruit, and conversely with the districts inland. The conseqyences are,
as might be expected, that the town-dwellers suffer from lack of .
vitamin B and those in the country from lack of vitamin A. 1t must -
be realisedsthat the distribution to the country of saited and dried fish,
and, likewise, the consumption in the town of salted, pickled, preserved
and tinned fruits and vegetables is not equivalent to the distribution of
the same foodstuffs in the state in which nature has provided them.
There is a tendency, moreover, in the towns to redistribute the quality
of the food materials owing to the various factory methods employed.
Economic causes also accentuate the inequality in the distribution of food
quality. Food is sometimes kept in the towns for long periods, to the
detriment of its vitamin content, and often, for the sake of so-called
preservation, it is subjected to various forms of well-meant interference,
which still further rob it of its power to confer vitality on the people.
Itis partly for this reason that country people, however poor, apparently
are never so Poor in reality as the poorest dwellers in the towns.

The facts above® mentioned appear somewhat strikingly if we
represent the¢m diagrammatically. ) .

In Chapter II we have Diagrams 2, 3 and 4, representing the relative
proportions of various foodstuffs available for consumption in Japan.
If, therefore, the distribution of both quantity and quality throughout the _
country were equal, these diagrams wquld give a picture qf the d_xe.t of.th.e
people. But, as the food materials differ so much in their qualities, it is
possible that the actual distribution of food values is far different from
what might be imagined. ' e

It would, however, be a simple matter to construct * quality

lagrams in a manner analogous to that employed in constructing the
“ quantity " diagrams, the vertical heights corresponding to some
quality such as protein or vitamin.

ood in Japan from the point of

FOOD OF JAPAN



_..~50 [—

Insuchfood diagrams, the total available fo
clearly represented by the sum of the area
represents quantitatively the food value of

If now, with such. diagrams, we conside
the population, we observe that there are
happen. The consumption may take plac
indicated by drawing & series of parallel lin
such lines would represent a consumption on a basis of quantity, the
first f_oog to be consumed being that in greatest quantity and the last
that in 1east quantity, and, although the least might he the best. no
one would be deprived of some share of it. Or the consumption might
be represented by a parallel set of lines drawn vertically on the diagram
and commencing at the extreme right. Such lines would indica?te a
consumption of food on a basis of Jquality. The food of greatest quality

~would be the first and that of least quality the last to be consumed.,
Clearly, in,this latter case, it is possible and, in fact, almost certain
that some part of the population will be deprived of the best food. Some
~will be obliged to subsist on the coarsest food only. Between these two
extremes agy number of ways of dividing up the food may be conceived,
. which would be represented by lines drawn obliquely across the diagram.
« The actual course of the consumption will therefore be represented by a
series of lines gradually more oblique to the base line, each representing
the consumptidn of a certain class of sociecty — those most capable of
helping themselves working in a direction of consuming quality, those
least able in the direction of quantity; others, between these extremes.

Knowing, therefore, that the best food materials will be the first
consumed, we should be able from the statistics to construct diagrams

* by means of which to calculate how far any particular food material
will go in its distribution among the population. Such a method would
tell us much concerning the diet of the different sections of the community.

od value or virtue would be
s, each of which separately
a particular food.

r the cogsumption of food by
three ways in which this ma
€ 1n a manner which would be
es horizontally on the diagram;

CONCLUSIONS.

1. The present natural distribution of foodstuffs in Japan shows that
the northern island, Hokkaido, is but poorly cultivated,~so_that here
there are considerable possibilities of increasing the.food supply.

2. The northern and western regions of the main island yield poorer
harvests per unit of surface than the southern and eastern regions or
than the southern island of Kiushu, . o ‘

3. The artificial distribution of quantity offers no difficulty, since no
region in Japan proper is distant more than 100 miles from the sea, and
land communications are good. . ) » o '

4. The artificial distribution of quality may offer difficulties owing
to the perishable character of the sources of certain factors, and parti-
cularly accessory factors, and owing, to the localised production of such
factors. As a result, there is a lack of vitamin A in the rural districts®
and of vitamin B in the urban districts. -

5. Owing to the poor supply of certain factors, suchas protein, fat,
phosphorus, alkaline salts, and also accessory factors (y1ta1mn§), the
effects of unequal distribution of quality in food would be felt more
acutely in Japan than in most other countrics.



Chapter 1V.

FHE COMPOSIBION OF JAPANESE FOODS AS CONSUMED

o
INTRODUCTORY REMARKS.

Various factors affect the composition of food materials, amongst
which may be mentioned the soil, method of cultivation, climatepmethod
of storage and any treatment to which the material may be subjected
at the farm or in the factory, suchas sterilising or pasteurising, treatment
by preservatives, adulteration, milling, grading, refining, desiccating
and other mechanical processes, as well as any conditions which ma)’r
lead to fermentation, putrefaction and so forth. Added to this are the
changes which are consequent upon the treatment of the food material
in the home, as in the preparation and cooking. All of these factors
the student of nutrition will take into consideration in conjunetiors
with the use of a dictionary of food. There are, morcover, other con-
siderations, such as the appearance, odour, taste, consistency, specific
gravity, melting point, solubility and enzymes, which must not beforgotten,
owing to their importance in relation to digestion. Last, but not least,
are the vitamins, or accessory food factors, about whick we know wvery
little, and doubtless other factors accessory to these about which at
present we know nothing., It may be said that such accessory factgrs or
vitamins, present in minute amount, make all the difference between
true foods and what may be called food materials. A dictionary of food
'materials, therefore, must be used to supplement, not to replace, a sound
practical empirical knowledge of food values.

CLASSIFICATION.

" The following is the arrangement adopted in this chapter :
1. Plant Food Products. ‘

1. Cereals and Cereal Products.
I3. Legumes, Pulses and Legume Products.
I1I. Roots, Greens and other Vegetables.
IV. Mushrooms and Scaweeds.
V. Fruits, Soft Fruits, Nuts and Dried Fruits.
VI Vegetable Oils.
VII. Other Vegetable Products.

2. Ammal Food Malerials.

VIII, Dairy Products.
IX. Eggs.
X. Meat and Animal Fat.
X1 Fish : Sea Fish, River Fish, Fish Eggs, Crustacea, Ceelen- -
terata, Polyps, Molluscs.



~ 3. Condiments, Beverages, etc.
~ XII Condiments, Beverages, etc.

el

. ARRANGEMENT OF ANALYTICAT RESULTS,

In this chapter, the results refer to the :'malysis of the edible portion
of the 1obd material and are expressed as percentages of the fresh food.
In Chapter V the results refer to the whole material as purchased.

MeTHODS OF ANALYSIS.

Certainsmodifications deserve mention.

> Sampling. — With but few exceptions, at least a kilogram of material

has served,as the starting-point in the analysis, the whole of a plant or

small animal (fish) or several such being employed where possible. After

- removal of waste, the edible portion has been dried at a temperature

- ranging from 100° to 110° C., and then passed through a mill until reduced

to a fine powder. This procedure is applicable to most materials of
plant or animal origin. o

Two exceptions are when either an excess of fat or sugar is present,
In the former case, the greater part of the fat is allowed to drain from
the food material while it is drying in the oven, by using a funnel with
perforated partition; the residue is washed once or twice with ether or
petroleum ether and may then, after drying from the solvent, be passed
through the mill in the usual way. In the case of fruit with an excess

~of sugar, which would cause charring in the oven and a sticky residue

difficult to operate, the procedure adopted is to carry out upon the
original material such analyses as are not conveniently carried out after
drying; as, for, example, the estimation of fibre. For this purpose, a
quantity of, say, 50 grams may be conveniently employed for each
analysis. -

In by far the majority of cases, however, the general method described
above will be found applicable without any modification.

The general procedure here recommended is most corivenient as a preli-
minary tothe analytical work. It ensures even samplingand yields a
material in compact form suitable for all the subsequent analytical
operations, and which may be preserved indefinitely.

Total Moisture. — The main portion of the water having been driven
off in the process of preparing the material for analysis, it remains to-
determine the residual moisture in the part-dried sample and to calculate
this to the original material. An example will illustrate the method :



1,000 grams of leaves of Japanese radish (daikon) o cent
gave, on preliminary drying, 72 grams solid
matter. Preliminary moisture, . . . . . . . = 2.8
o Residual moisture determined on the part- dried
material after thorough mixing of samplewas . ° = 8.6
Extra moisture tb be added to preliminary moisture
is therefore 8.6 x 0.072. R = 0.62
Total moisture 92.8 4 0.62. C e = 03.42
o

Total Nitrogen and Protein. — The usual modification of Kjeldahl’s
method has been used and the value for nitrogen multiplied by 6.25 to
obtain the figure for protein. For practical purposes this is sufficient,
though in certain cases the factor is not quite correct.

- Waler-Soluble Nitrogen and Prolein. — This has been determined ™
in the case of meat and fish, in order to give an indication of the suita-
bility of the material for the preparation of soup, and as a measure
of digestibility. One gram of the powdered material has been extracted
with boiling water, and the nitrogen determined by KjeldahY's method
as above. This value is multiplied by 6.25 to obtain the figure for water-

- soluble prgtein. It represents, therefore, gelatine, proteose, albumose,
peptone and any products of protein as well as nitrogen,of extractives.
In the case of fish, the water extract contains about 30 per cent of the
total nitrogen. Though not corresponding entirely to- water-soluble
protein, it is a figure of practical value,

Fat. — The figures given represent crude fat as obtained by extraction
in a Soxhlet apparatus with ethyl ether. The material, being already
sufficiently dried by the process of preparation described above, is in a
suitable state for ether extraction. Fromz2to 5 grams havebeen employed
according to the nature of the material, and in all cases the extraction
has been carried out for not less than twenty-four hours.

Fibre. - The objectionable frothing accompanying the boiling with
acid or alkali in the method as usually described may be entirely avoided
by placing the flasks in an oven at about 110° C. For filtering the acid
solution, a stout cloth filter is convenient, since it may subsequently
be shaped in such a way as to permit of the washing of the residue back
into the flask with a minimum of water. But for the alkali filtration,
owing to the swelling of the cloth fibres, it is more convenient to employ
~ a thin, lightly wovencloth. 1In other respects, the method is that usually
described. ‘ -

~ JTotal Phosphorus. — This has been estimated by Neumann's method.

Ash. — The tollowing method of determining the ash will be found
to possess many advantages. About 3 or 4 grams of the material is used
toestimatethe residual moistureand then charred in a platinum dish until



fumes cease to be evolved. The mass is ex
turned upon a filter paper, the filtrate being conveniently collected in
the dish employed previously for the moisture determination. The
filtratt is evaporated on the water bath dried at 110° C. and weighed as
water-solukle ash. The charcoal in the filter paper is now dried irf the
oven and transferred to a small shallow platinum capsule. Such a
capsule may be made with less than 4 grams of platinum. Several such
capsules are introduced into a muffle furnace and heated till the ash
is white or coloured only by mineral matter. The heating requires only
two or-Zaree hours, and often less. This portion represents the water-
insoluble ash. By this method the ash is rarely found to melt and is
therefore readily removed. By removing water-soluble matter prior to
employing a high temperature, the loss of volatile materials is entirely
_ prevented. The separation of the soluble and insoluble portions of
~ the ash makes possible several determinations which are of valuc and
are described later, , ’
P. N. BErNarD and A. Lamsert ! describe a method based upon the
~same principle as regards the use of the muffie furnace, but they do not
keep separate the two portions of the ash, possibly because they are
dealing only with rice, where thesoluble ash isinsignificant. Asageneral
method, however, that here described has great advantages, for the two
patts of the ash may be separately titrated to obtain the alkalinity due
to potash and ¢oda and lime and magnesia. :
On the water-soluble ash the chlorides may be estimated directly
by silver nitrate, using potassium chromate as indicator, after neutra-

lisation by sulphuric acid in the process of determining the alkalinity
due to soda and potash. '

tracted with boiling water and

Alkalinity of the Ash. — This figure is of considerable importance as
indicating the capacity of the food material to produce alkali in the body.
The water-soluble alkalinjty has been estimated by titrating the water-
soluble ash with N/10 H,50,, with methyl orange as indicator. This
does not interfere with the subsequent estimation of the chlorides by
silver nitrate. The alkalinity due to carbonates of calcium and magne-
stum is determined by titration with N/10 HC|, after which the solution
is evaporated and treated with concentrated HCI to dissolve any oxide
of iron, the treatment being repeated until the insoluble residue is free
from any brown colour, The solution is then made up to a definite
volume and a portion used for the estimation of calcium, and another
for the estimation of iron. '

Calcium. — A portion of the hydrochloric acid solution of the inso-
luble ash, prepared as in the preceding paragraph, is neutralised with a
few drops of a concentrated solution of sodium hydroxide, a drop of‘
phenol phthalein being added as indicator; the solution is then reacidified-
by the addition of a few drops of glacial acetic acid, after which it is

1 Trans. Sixth Congress Far Eastern Assoc. Trop. Med. (1925), page 133.



brought to the boil and, while boiling, a solution of sodium or ammonium
oxalateadded gradually from a pipette, enough being added to precipitate
all the calcium as calcium oxalate. When precipitated at the boiling
point, the precipitate, however small, is crystalline and can thus ba easily
filtered and washedsn the Gooch crucible, The precipitate of caleium
oxalate, together with the asbestos, is removed from the Gobch crucible
to a beaker, treated wilh a few drops of concentrated sulphuric acid and
titrated with N/20 potassium permanganate solution, for which purpose
when dealing with small quantities of lime, as in the case of rice and other
cereals, a microburette is of great advantage, - .

I c.c. Nj20 K,MnO, solution is equivalent to 0.0014 gram CaO.

Iron. — A second portion of the fluid prepared as above is used to
determine the iron iodometrically. This method is liable to give very
faulty results unless carried out in a consistent manner, with attention
to details. The following are the conditions which the writer has found =
the most convenient. . '

To 50 c.c. of thesolution containing iron prepared as described above,
and therefore containing 0.5 c.c. conc. HCI, is added 5 c.c. of 2 20 per cent™
solution of potassium iodide, the solutions being mixed in a welb-stoppered
bottle. The exclusion of all air by a stream of carbon dioxide, -as recom-
mended by WOLTER, is not necessary, but a blank experiment should be »
made as control for the reagents, 0.1.c.c. of thicsulphate being usually
required for the control. After standing about thirty minutes, the solution
is titrated by thiosulphate solution N/200, which has been standardised
by potassium dichromate, or by other suitable method, starch being
added as indicator. .

1 c.c. N/200 sodium thiosulphate is equivalent to 0.00028 gram Fe.
Usually, after standing a few minutes, the blue colour of the iodide of
starch returns and more thiosulphate must be added.  After discharging
this colour, however, once or even several times during the first half-
hour from the beginning of the titration, the solution should remain
colourless for at least half an hour, Subsequently the colour will
reappear, but_is ignored. It is advisable to check the accuracy of the
conditions*by employing a standard solution of ferric sulphate, which
may be readily obtalned by oxidising ferrous sulphate after previous
standardisation by potassium dichromate or permanganate. The opera-
tion, as described above, is carried out at room temperature, the heating
recommended by some being unnecessary.

Digestible Carbohydrate. — This is given by the difference between
total solid matter and thesum of the constituents estimated, <.e., protein,
fat, fibre and ash.

Calorific Value. — This is given by the sum of the percentages of
srotein and carbohydrate multiplied by 4.1 plus the percentage of fat
multiplied by 9.3, the result being large calories per 100 grams of food
material, ' )
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THE CHEMICAL COMPOSITION OF

I CEREALS AND
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» 3 - = Qo
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E — | 28 x g ° 2 2 7 = S =l ez |
= et District de provenance - Eaz & 2 g [ £ 3 ¥ | T‘: .
1 BHoOH o =1 ]
_— & S 138 8 ETlEE
= a
Riz non glacé.
1 [Hokkaido . . . . . . . 14.9 1 9.0 1.64{ 72.7 | 0.84 | 1.00| 346 0.5 | 1.444
2 {Hokkaido . . . . . . . ig.2 8.1 1 1.92] 74.0 |.0.75 | 1.10{ 354 2.0 | 1.297
3 (Aomon .. . . .. .. 12.4 8.7 2.2 | 75.6 | 0.50 | 1.10 363 0.5 | 1.390
4 [Akita . . . .. oL 13.2 6.3 2.38] 75.2 [ 1.13 | 1.60| 356 — | 0.960
5 |Toyama . . . . . . . . 12.3 7.9 | 2.20| 75.7 { 0.76 1.17 | 362 0.5 | I.257
6 |Kanagawa. . . . . .. 12.7 8.3 | 2.20( 74.9 | 0.84 1 1.26| 36r 0.2 | 1.324
7 |Gifu. . . . ., R ‘13.4 8.7 1 2.66| 73.1 { 0.54 | 1.621 360 — | 1.302
§l0saka. . ... . ... 12.7 6.7 | 2.00| 76.6-| o.g0 | 1.13] 360 2.3 | 1.404
9 {Ehime, .. . .. ... 13.4 7-6 | 2.261 74.8 | 0.8¢ [ r1.12| 389 — | 1.200
10 {Ehime. . . . ... .. 136 { 7.6 | 2.20| 74.4 | 0.93 | 1.36] 1356 — l1.200
11 {Kagoshima. . . . . . . 12.5 7.7 1.88| 76.0 | o.95 0.93 1 361 2.9 | 1.230
Riz glacé.? -
12 \Hokkaido . . . . . . . 13.8 7.2 | 0.24| 77.7 { 0.20 | 0.87| 330 4.0 | 1.130
13 |Kekkaido . . . . . . . 13.2 { 7.1 | 0.34] 78.2 | 0.20 | 0.97| 353 2.0 { .136
14 JAomori . . . . . . .. 12.6 8.0} o0.14| 78.3 | 0.20 | 0.80| 355 1.0 | 1.284
15 jAkita , . . . ... . 13.0 6.5 1 0.8 78.1 | 0.40 6’.34~ 3585 — | 1.040
16 {Toyama . . . . . . .. 12.6 6.4 | 0.16| 79.9 |"0.24 | 0.70| 355 0.2 | 1.029
17 |Kanagawa . . . . . . . 13.7 8.8 | o.14| 76.5 [ 0.24 | o0.63( 351 0.2 | 1.070
18 [Gifu, . .. ... ... 12.8 8.7 1 0.36] 77.1 | 0.30 | o0.74] 335 — {1.392
19 10saka. . . . ... .. 13.2 1 6.5 0.26 78.3 | 0.30 [ 1.37% 350 — | 1.043
20 {Ehime. . . . .. ... 12.8 | 6.5 | 0.64| 79.1 [ 0.32 | o0.62| 351 — | 1.040
2x |Ehime. . . . . .. .. 13.0 6.5 | 0.70| 78.2 [ 0.20 | 1.06| 3356 — | 1.040
22 |Kagoshima., . . . . .. 12.6 6.6 | 0.32| 78.9 | 0.48 1.07 | 354 — | 1.056
23 |Siamese (importé) 12.0 7.4 | 1.17] 78.1 | 0.39 | 0.51 | 362 —- | 1.183

_poudre 2 glacer, les chiffresindiquant Ia tencur du riz
P lisque ceriz est toujoursutiliséaprés unlavage complet,

' Le riz glacé n'a pas été lavé et conserve donc une
alcalins et en fer est plus élevée que celle du riz non glacé.

* Frelaté avec de la poudre 2 glacer,

* Apréslelavage, le riz glacé contient en moyenne 0,004 CaQ et 0,0015 Fe,0, pour cent. Par suitede 1a présence de la
glacé en chaux et fer sont trés variables avant le lavage et sans intérét

) -
partie de la poudre 2 glacer; voild pourquoi sa teneur en chaux, en




JAPANESE FOODS AS CONSUMED

CEREAL BRODUCTS

R ———————————————

e e —
Alealinité due a =
dres —
Cendres—Ash Alkalinity due to E'é”, "
@ .8 SEEE Name of Cereal
: 2 e8| g8 geis .
POy | MaCl] 28 gz o 03 E| g Bl Cad | Fea0, [SEE 5|  and District from whivem S
555 |[E8ES| e & E,EE R
ERE I i k- 5a22 Cereal has come
28 e |22SG|Pa g | S, 28e i
CHEAEE-ER N N 2hE i
Y g =g T 28] a0 g5~
= 2B - B S
L
Rice (Unpolished).
) -
néant | néant néant \ ;
0.705 | " 4 nil r.00| " 0.5 | o0.0056 1.175 |Heokkaido . . I
0.703 » » 1.10 » 2.0 { 0.0053| o 1.166 [Hokkaido . . . . . . .| 2
— » » .o » 0.5 | 0.0053 g’ 1.142 {Aomori . . . . 2. . .| 3
0.860 | » » 1.60| » — Jooo4zf & |1.132 |Akita. . . . . 4
0.788 » v | 1.17 » 0.5 | 0.01000 o 1.143 [Toyama . . . 5
- » » 1.20 » 0.2 | 0.0046 g 1.144 |Kanagawa. . 6
0.873 - » 1.62| » — 0.0042f 2 1.154 Gifu. . . . . . g
0.797 » » 1.13 » 2.3 {00053} § 1.145 |Osaka. . . . . 8
0.732 » » I.12 » — | 0.0056} 2 | 1.154 |Ehime. . . 9
=t
= 0
0.851 » ) 1.36 » — | o.0030 1.156 |Ehime. . . . .. .. 10
0.788| » » | 0.93 » 2.9 | 0.c045 1.143 |Kagoshima. . . 11
Rice (Polished) .
0.439 » » 0.87 » 4.0 | o.0z00 1.158 |Hokkaido . . . . . . .| 12
0.479 » » 0.97 » 2.0 | 0.0262 . 1.152 |Hokkaido . . . . . ... 13 -
0.581 » » 0.80 » 1.0 | 0.0051] yoip | T-144 [Aomori . . . ... L} 14
b4 -
—_ » » [*o0.84 » — 0.023 1?3 1.149 [Akita . . . . . . . . ] 1
0.460( 1 » 0.70{ . » Y 0.2 | 0.047 é"’be 1.149 (Toyama . . . . . . . . 1§
]9:479 » » 0.63 » 0.2 | 0.047 dl:, IT 1.157 | Kanagawa. . . . . . .| 17
0.371] » » 0.74] » — | 0.036 [ page | 1.147 |Gifu. . - . . .. .. .| 18
0.286| » » 1.37| » ~ | os5341f See |r.152(Osaka. . ... ... .| 19
0.316 » 2 0.62 » — 0.045 § foot- | 1.147 [Ehime . . . . . . . .| 20
note® .
0.334 » » 1.06 » — - 1.149 [Ehime. . - . . . . . .| 21
0.433 » LI 1.07 » 0.5 | 0.045 1.144 |Kagoshima. . . . . . ] 22
0.334 L » 0.51 » — 0.047 | 1.136 |Siamese (imported) . . .; 23
|
1 The po‘lished rice has not been washed -;md retains, therefore, some polishing powder; hence the values for lime and
ﬂlka]’iuity and iron are greater than fo:i unpolished rice. R
Adulterated with whitenin wder, . N iy
¥ Afterwashing, polzhcd ric.eg cg?ltains an average of 0.004 Ca0 and o.c015 Fe,0, per cent, Ow_mqto the presence ofpohshu}g
powder: the figures for lime and iron in polished rice before washing are very variable and of no significance, since the material

is always used after thorough washing.
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L CEREALS ANT
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2 ¢ el .
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g Chrtale 1 £ |zge2| = {138 & | = BEEREE]
Y . §§s L lsz]| g | 2 e 5|28
et 43 8 5| 2 g ke = led
2 et District de provenance - 2 n‘; E _ué ,': = § S 5 % % ,::
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Riz glutineux ou
‘ Riz mochi. *
24 Kana_gawaJNon glacé. .| 11.4 | 10.2 | 2.36 74-1 | 040 | 1.48)] 367 [ — [1.584
25 Glacé. . . .| 10.8 9-9 | 1.06| 76.6 | 0.66 [ 0.86 365 — | 1.625
_ Froment,
26 Hokkaido ------- 12.5 { 12.9 | 1.63| 71.1 | 1.6 1.33l 359' 3.7 | 2.056
27 jAomosi . - . . . . ., 12.8 | 10.3 | 2.08| 72.3 | 1.2 1.33 | 357 3.8 | 1.636
28 |Kanagawa. . . . . . . 11.0 | 13.5 | 2.48| 70.1 | 1.62 | 1.30| 305 3.5 | 2.160
29 {Osaka. . . . . : . . . 11.4 1 11.9 5.63| 71.9 |.1.8 r.42 | 356 6.6 | 1.906
30 |Kagawa . ... . . .- .| 10.8 | 13.3 T.54| 704 | 2.47 | 1.52! 358 4.2 120
3t {Oita . . . . . .. .. 11.6 | 1r.2 1.60| 73.1 | .14 1.37| 360 ) 3.8 | 1.744
Orge mon glacée, , '
32 |{Hokkaido . . . . . . . 12.0 14.2 | 1.8 68.2 | 1.62 | z.12| 335 4.0 | 2.295
33 |Aomori . . . . - . . .| 12.1 [ 10.2 | 1.80| 72.7 | 1.50 | 1.65| 357 | 4.0 |1.636
.34 |Near Tokyo . . - . . . 11.8 | 12.5 | r.g0| 70.1 | 1.81 | 1.87| 336 3.3 | 2.000
35 |0saka. - . . . ... .| 12.5| 9.9 2.05| 71.9 1.80 .83 3351 | 3.6 |1.576
36 |Kagawa . . . . . . .. 12.2 | 10.0 2.16 | 71.4 | t.91 2.40 | 354 4.6 | 1.592
37 |Ehime . . . . .. .. 12.0 { 10.5 | x.70| 71.7 | 1.90 |, z.22{ 354 4.3 | 1.672
48 [Kiushu . . . . .. .. 12.7 | 10.8 | 1.58 71.3 | 2.00 [ j.60 332 2.7 | 1.726
Orge glacée, ' -
39 |Near Tokyo . . . . . . 11.8 8.4 | 1.82] 74.7 | 1.60 | 1.72| 358 4.0 {1.320
Autres céréales. - .
40 |Soba (Sarrasin). . . . . 9.0 | 13.6 | 3.67| 66.1 | 0.7 2.20{ 380 7.0 | 2.172
. |
41 |Tomorokoshi (Mais). . .| 14.1 | 8.4 | 4.00} 71.7 | 0.7 1.08] 366 -| 5.0 | r.35%:
42 |Kibi Millet). - - .. .| 22.2 | 11.4 | 4.82) 65.6 | 4.1 1.88( 361 — | 1.808
43 |Awa(Milletd’Italie). - .| 11.0 | 11.5 { 2.36{ 73.0 | 1.2 0.90{ 368 { - [1.800
44 (Hije (Millet Sava). . ...| 32.4 { 9.7 | =.104 68.5 { 4.5 1.82: 349 — | 1.552
45 JMorokoshi {Grand Millet).| 10.9 9.2 | 4.00{ 73.4 ] 1.5 | 1.02| 366 I.I | 1-472

! Voir note ? 3 1a page précédente,



CERBAL PRODUCTS (continued).
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S7
k3 °
EE 5% Name of Cercal
ggze
S E96x| andDistrick from which S
e Z
5‘3 22 Cereal has come
EER
& o
8
s .
Glutinous or Mochi
Rice.

1.130 | Kanagawa | Unpolished .} 24
1.121 ) district [ Dolished . .| 25
Wheat.

1:142 |Hokkaido . . . . . . . 26
1.147 [Aomori . . . . . % .1 27
1.123 |Kanagawa. .. . . . . 23
1.129 |Osaka. . . . . . . .. 29
1.121 |Kagawa - 30
1.132 |Oita. . . - - .. ... 31

Barley (Unpolished).
1.136 |Hokkaido . . . . . . . 32
1.137 [Aomori . - - . - . . . 33
1.134 |Near Tokyo . . . . . . 34
1.142 [Osaka. . . . . . . .. 35
1.139 |[Kagawa . . . . . . . . 36
1.136 [Ehime . . . . . . .. 37
1.148 [Kiushiu . . . . . 33
Barley (Polishegl).
1.134 {Near Tokyo . . . . . - 39
_ Other Cereals.
1.0g9 [Soba (Buckwheat). . . .| 40
1.163 | Tomorokoshi (Indian 41
COTR) &+ + » « = + = .
1.139 |[Kibi(Millet) . . . . . . 42
1.124 |Awa (Italian millct). .. og3
1.141 |Hije (Sawa millet). 44
1.122 |Morokoshi (Great mlllet). 45

Alcalinité duca
o Comdres-—Ash 1 1 alimitydue to
———— e sttt | —— v ng——
2 =9l
P,0; | NaC 225|188 2|88 |xE & | Ca0 FeO,
ESS [B2581 3 (28 £
3% L |EwEs| 302124
CERR EEEE DR R RN
Bg s |Es”E|l=5 4les s
° 3 =0 - Y ’S I
@ & 5 IE«
néant | néant néant 1
0.836 | T 4 nil 1.48 nil 0.047
0.426 | » » 0.86 » — o142 .
1.190 » » 1.33 » 3.7 | 0047 } 12
1.143 » » 1.33 » 3.8 0084 | §
.742 » » 1.30 » . —_ -3}
0.74 3 35 °d
=2
1,170 » » ol.43 » 6.6 | trace | B2
0.819| » » 1.52 » 4.2 | 0.0560\ %
0.791 » D 1.37 » 3.8 | 0.0336' =
£, 205 » » 2.12| ' » 4.0 | 0.0470
L.I12 » » 1.65 » 4.0 | 0.0840|
1.125 » » 1.87 » 3.3 | 0.0480] ©
S &
1.267 » 0.43 ) I.40] 1.3 2.3 | trace | o &
néant néant g >
i . . . . .036
L.127 » nil 2.40 | oo 4_ 6 | 0.0364 %4
1.400 » » 2.22 » 4.3 | 0.0480) =
1.143 » 0.43 | 1.7¢] 2.0 0.7 | trace
‘m
ént| ta
. neant néant
0. » " . . .0 | 0.0336| —
947 nil 721 il 4 33
1.206 » » 2.20 » 7.0 | 0.050 —
0.828 » 0.25 0.83 2.5 3.0 | 0.056 0.015
: néant néant —
0. . — 0.008
97 ' nil 1.88 nil
0.453| » » 0.90 » — (ooo4 | —
N -
0.856| » 1.82] » — loory | —
- 2 0.08 | 0.94 0.1 1.0 | 0.050 —
! See note * on previous page.
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£ Nom de 12 'é:\le. = ‘gé‘g ! : o 5. { £ e § |5 &
g € I 1g8éx| § |28 | & 8 2 L5 |es
Z & 2 |22 & 5 5 vg =2
H 4 g g d 2 © o = g
A o g © S E < E S
— =
[ 23 ——
Produits de céréales
(sees)
46 :Kona (Farinedefroment):
a) Ma.'rquée 17e classe . 12.3 89| 0.92} v6.9 nf‘ﬁlt 1.00 | 360 2.5 | 1.426
B MaTak 28 classe, é 12.0 | 1I.2 1.251 73.9 » 1.55 | 36k 3.0 | 1.786
Aigl lit .
? Supéricusc) . @] s | s | ool 78| o | wge| 357 | 3 | 1.e
Marque Na oléon
d)(quall%é supéneﬁre) 12.0 | 1.1 | 1.25) 74.7 2 0.95 | 363 3.5 | 1.971
¢) MarqueVYacht (1™cl.) .| 12.5 | 12.9 0.95] 73.0 » 0.6 | 361 2.0 | 2.056
f) MarqueBotan(28¢l) .| 12.5 | 14.7 | 1.78| 69.9 » 1.10| 363 2.0 | 2.357
) . :
9 I:dl:sl;gl.li thme 53. 12.0 | 14.8 ) 2.55| 68.3 » 2.35| 365 6.0 | 2.372
47 |Hikiwari (Semoule d’orge)| 13.8 | 10.4 | 1.40| 72.7 | trace | 1.73 354 5.3 | 1.606
48 |Oshimugi (Orge écrasée).! 14.0 | 8.6 | 2.45| 72.9 » 1.97| 358 5.3 | 1.481
P Py e e 2 90| 7x | o8| 808 | 0.38 | 056 | 375 | 2.5 | r1s6
50 |Soba Mai (Mélange de
farine de sarrasin et| Ir.0 [ 10.0 | 2.77| 72.5 [ 0.50 | 3.16| 364 9.0 | 1.591
. defarinederiz. . . . |
51 |Menzai (Riz). . . . . . 12.8 | 1.5 | 7.10 | 63.3 | 1.33 3.95 | 373 8.5 | 1.840
52 |Nuka (Sen de riz),. . . 12.2 | 12.5 | 18.20] 35.3 [ 9.2 12.60 | 365 | 22.3 [ 2.005
53 |Fu (Protéine de froment).| 11.3 | 31.2 | 0.91] s56.1 né:]’ft .56 367 | 1.0 4.992
54 Ki?r%ﬁ:;:fc) (I',”fté.i"? 'd‘.’ 11.0 | 52.4 | 1.30} 33.9 » | r.50| 366 [ 3.0 8.38
55 |Hoshiudon (\Iacarom) 13.4 | 10.4 | 0.86] yo.1 » £.16 | 342 1.5 | 1.664
56 |Somen (Macaroni) . 14.2 | 10.6 | 0.79| 68.1 » 6.34 | 330 5.0 | 1.606
Produits de céréales
(non sees) -
57 |Chikuwab it
57 deufj;;zntgpiép_arf‘t‘""_' 556 | 7.3 | 05| 36.7 | » | 0.18| 182 | 0.7 |1.170
58 Moﬁ{l;).(pféf_’afafmf’ c.le_r'f 46.0 [ 4.6 | 0.18] 4o.1 » 0.13 | 2ar nfl?lnt 0.740
59 |Awa Mochi (Mochi fait
avec du millet italien). 48.2 5:5 [ ©-90| 45.0 » 0.36| 215 ? 0. 880




"ERBAL PRODUCTS (conitnued).

61 —

P, 0,

0.171
0.284
0.213

0.185
0.216
0.295
0.720
0.766
0.658

0.349

0.980

-5.346

0.076

0.220

Cendres — Ash

Alcalinité due &

® Alkalimty due to
e e -——‘_—\__—:-
9 2 2zl %
NaCl | w2 3 8225438 8| wd % Ca O Fe,0,
<8 E21E830|wc2l3 g <
LG (5= 23R |gqE
ER R ROl BCH- R
FEEREEEER- PR R
we = | = —_—
<2 R ] =g
z S E| 32
néant | néant néant
p . 2. 0.007{ 0.00
nil nil LEL 5 7 5
» — 1.55 —_ 3.0 | 0.056f 0.004
» — 1.40| — 3.5 | o.077{ 0.0035
» — 0.95| — 3.5 | 0.056] 0.004
» — p.65 | — 2.0 | 0.035 0.003
n — |[.1.10 — 2.0 | trace 0.005
» — 2.35 — 6.0 » 0.010
» — | 1.73 “_f:Hlt 5.3 | 0.233] o0.003
» 0.27 1.70{ 1.3 4.0 | 0.065] 0.003
néant néant
. p 2, 0.016| —
! nil 0.56 nil 5
1.03 { 1.10 | 2.03 1.0 8.0 ] o.058 —
néant néant
nil 0.20 | 3.75 2.0 6.5 nil 0.005
» o.17 12,37, 9:3 { 13.0 0.147] =-—
néant néant 0.084] —
» il D50 | L le 1O 4
v | oag | 1%25] » 3.0 | 0.008 —
3.18 | 3.28 | 0.78 » 1.5 | 0.059| 0.0032
3.30 | 3.46 2.88 » 5.0 0.022] 0.0044
néant | néant | o ol 0.7 | trace | 0.007
nik nil p fant
. neant | néan
» » 0.13 » nil nil trace
» » 0.36 » » 0.022 | 0.00L

]
< |
8% w
Les
L . .
S ECp Name of Cereal S
TEEd =
fiis
gE=
3 P
5
L)
Cereal Products
(Dry)
Kona (Wheaten flour) : 46
1.140 (@) | Také 5 1st Class .
1.136 (&)} M2 | 2nd class .
(¢) Eagle Mark (high
T.142 class). (
1.136 (d) Napoleon Mark (high
class).
1.142 [(¢) Yacht Mark (zst cl.).
1.142 [(f) Botan Mark (2nd cl.)
1.136 |(g) Shime Mark (3rd cl.)
1.158 |Hikiwari {(Ground barley) 47
1.161 |Oshimugi(Ground barley). 48
1.099 |Sobako (Buckweat). . . 49
1,124 SOEVQ}:@‘:LI:)] (Ground buck- 50
1.147 [Menzai (Rice polishings). 51
1.139 |Nuka (Rice bran). 52
1.127 {Fu (Wheat protein) . 53
Kingyobu (Wheat pro- )
1124 tein) .. . . . . . 54
1.155 |Hoshiuden (Macareni). .| 55 |
1.165 |Somen (dacaroni). . . .| 56
Cerea] Products
(Moist) .
) Chikuwabu (Wheaten| __
2252 | preparation) . . . . . 57
3 Mochi (Pounded rice pre-
1.852 | paration) . . . . .. 58
Awa Mochi (Méchi made .
L-93L [ of Italian millet) . . .| 59




L CEREALS A

l

L4 =T a
L4 ™ ‘ g o] ¢ : J =
3 = £ % g R ER
¥ [Nom de la denrée alimentaire g8 5 e 2| & | B g 8 1= &
5 H I OEX r] ) =1 gz ° - P 3
z | 3 [&Ez | 8 (2R | 3 S [§5(3
: S i £ O g E] s 8
: e ° |32 3 ETLEE
, ol
| - | =
Produits de céréales |
(euits). ; ]
- Pain, Biscuits : ‘
el Ghjeaux de fromeni. ;
61 |Shokupan : tant , :
6y Pain blanc 33.3 8.3 | 0.81| 56.7 nnilll 0.77 | 274 3.0 | 1.293
b) ®ainbis . . . . . 33.0 99 | 0.13| 55.8 | trace | 1.22 | 271 12.0 { 1.590
62 |Ampan . . . . . ... 36.1 6.7 o.15] 56.4 | 0.3 0.28 | 360 0.9 | 1.074
63 |Katapan . ... ... 16.5 | §.2.| 2.74| 73.0 niaill:t 0.55| 355 | — {1.150
64 |Kasuitera =. . . . .. 20.3 7-0 | %.63| 68.4 » 0.69 | 2344 6.0 | 1.119
65 |Bisuketto . . . . . . . 10.8 | 10.2 | 6.10] 72.3 » 0.70 | 395 2.0 | 1.630
66 |Cream Finger 6.5 6.9 jx7.10| 68.2 | trace | 7.30| 467 | 10.0 | 1.110
67 |Wafer. . . . .. ... 20.3| 7.0 niai'll_t 72.3 » 0.40 | 323 2.0 |1.119
Bisenits el Confiserie.
68 Ax?akaraSenbei . 10.2 7-5 | 0.20| 79.4 niai:lnt 2.70 [ 309 4.1 | 1.184
69 |Kawara Senbei. . . . .| 14.7 7-2 | 0.38| 77.2 | trace | 0.50| 350 | — |[1.130
70 {Malki Senbei . . . . . . 23.6 | 2.9.| 1.04] 3.2 niah“t 0.25] 322 — | 0.460
71 |Shiwo Seabei. . . . . . 7.5 | 8.7} o.12]| 81.1 | o.10 255 369 — j1.396
y2 |Boru . . . . ... .. 16.3 | 2.4 | 0.60| 802 | “ﬁft 0.45| 344 | 1.5 |0.380
73 |Rokugan. . . . . . « 140 3.5| 0.28] 81,0 » 0.30) 353 [ — |o.560
.74 |Amanatto . . . . . .. 23.3 7.0 0.63| 68.4 [ — 0.69.¢ 315 6.0 | 1.119
75 |Daifuku Mochi . 50.2 | 5.8} 0.14] 43:7 | — | 0.13| 204 2.2 | 0.922
76 |Dorayaki . . . . . .. 370 | 5.4 0.60] 35.9 { 0.6 0.47 1 =237 3.4 | 0.858
g7 |Kamoko . .. . . . . 41.5 7-2 | 0.69| 49.1 | 1.3 0.20 | 237 1.2 | 1.158
78 |Kintsuba . . . . . .. 57.8 8.2 | o.55| 31.8 | 1.3 0.36 [ 170 3.5 | 1.000
79 |Kur Manju . . . . .. 34.0 4.6 | ‘0.11| 60.3 | 0.4 0.55 | 267 5.3 | 0.730
80 [Mushiyokan . . . 44.8-| 4.4 | 0.07] 48.8 | 0.9 0.19] 219 0.2 | 0.709
8: (Neri-Vokan .. . . .. 475 | 5.0] 0.04| 47.1 | 0.6 0.31] 214 3.5 0.801
82 |Soba Manju . . .. .. 23.8 1 6.0 | .0.64| 67.0 | 0.5 | 2.08| 301 | 19.3 [ 0.960
83 {To-Manju . .. .. .. 43.5 5.1 | 0.99] 50.3 | .— 0.11) 236 | 0.7 |o.812




“EREAL PRODUCTS (continued).

N
: Alcalinité duea | - = >
rbCendms-—."\sh Alkalin®y due fo Emf’
PP P gpg >
| PgOy | MaCt |, 22182 9| 281,25 | cao | Fe,07[2EE.. ;
E R - N °d'g SE o Zaleo
g2 8 [2Ex2| 22 §1SsE o=
nE 35S 5| S o | €5 8 =
= S '§ = g & Demmh
; = 5 ~
Cereal Products
(Baked)
N Bread, Biscuits
- and Cakes of Wheat. |-
Shokupan :
0.156 | 018 | 0.45 | 0.32 1.0 2.0 | trace | 0.0060| 1.500 | (a) White Bread
0.354 Oé'ls' oé.azs 0.97{ 4.0 8.0 | 0078} 0.0120| 1.492 | () Brown Bread =
néant | néant néant néant
0.385 il nil 0.28 nil 0.9 | "5 | 0-0026) 1.565 [Anpan. , . . . . . .
0.020 | » » 0.55 | — - 0.087] — |1.198 [Katapan.. .. . ...
0.243] » c.24 | 0.a3| 2.9 3.1 “fﬂft — [ 3.255 |Kasuifera . .*. . . . .
— | 4 » 0.70 “ff;;‘t 2.0 P - — |Bisuketto . . . . . .. ‘
0.241 | .» » 1.30 » 10.0 | o.112f — | — |Cream Finger. . . . . .
‘ ’ néant
0.410 » » 0.40 » 2.0 nit | ©-0100f T.255 Wafer. . .. 0.0 .
Biscuits and Confectionery..
— 1.25 | 1.55 | 1.1§ 0.2 3.9 | trace —_ 1.114 {Amakara Senbei , . . .
néant | néant néant .
0.083 | "o nil os0| — | — il — | 1.172 |Kawara Senbei . . .
0.020 » » 0.25 —_ —_ » —_ 1.308 |[Maki Senbet , . . . . .
— | 1.02 | 1.96 | o.59| — — » — | 1.081 [Shiwo Senbei. . . . . . ‘
-— “ff;:t 0.10 | a.35 “i“;?t .| » — lra9giBoru .. .. ...
{ =" » nﬁi’t 0.30{ » “iaﬁ‘t = — | 1.163 |Rokugan . . ... ..
0.361{ » 0.24 | 0.45 2.9 3.1 niﬁ?t 0017 | 1.304 |Amanatto . . . . . . ||
0.240{ » 0.07 0.06 0.8 1.4 » 0.003 | 2.008 |Daifuka Mochi . . . . .
0.398 » né;?t 0.47 ni?;]]t 3.4 'r — | 1.587 |Dorayaki ... . . ...
0.253 »o 0.20 » 1.2 | trace | 0.008 | 1.709 |Kanoko . . . .. . . .
0.250 » 0.19 | o.17] 2.3 1.2 » 0.013 | 2.370 {Kintsuba . . . . . . .
néant ) néant | néant . .
10.324 » o 0.85 | "ol 5.3 | o | 0004 [ 1-47¢ {Kuri Manju .. . ...
0.131 » » 0.19 » 0.2 » 0.003 | 1.812 [Mushiyokan . .
:0.313 » *| 0.04 | 0.27| o0.5 nfﬁ;'t » — | 1.903 [Neri-Yokan . . . .
0.185 | » “i";?t 2.08 n‘:ﬁ;‘t 19.3 | 6,790 | c.015 | 1.312 [Soba Manju . . . . . .
0.146 | » r [ oxx{ » [ 0.7 ni’i;’t 0.003 | 1.770 {To-Manju . . . . . ..
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[
Produits de céréales
(cuits) (suite). -
Biscuits et Confiserie

(suite).
86 |Amalklri, . . . . . . . 40.2 | 4.9 1 1.98) 48.9 | 2.9 | r.14| 239 4.1 | 0.y
87 |Endomame. . . . . . . 6.3 ] 23.3 ] 1.30] 62.9 | 3.0 3.20( 366 8.6 3.7
néant éant
88 {Furoretto . . . . . . . 57 954 pi | 8nr | s.67| 3 | 28.3 [ 1.3
89 {Gengimame . . . . . . 2.7 | 7.6 |10.10| 77.1 » 2.53 | 442 0.6 | 1.2
90 [Natsume . . .. .. 29.2 1.2 | 0.48] — —_ 0.64 » 4.7 | 0.1
Confiserie (simple). *
éant éant éant
92 fAme. , .. .. ... 9.5 0.7 “naii‘ 89.5 nni{‘ 0.30 | 370 nni? 0.1;
93 }GAteau de banane L. . .} 14.4 5.0 » 80.3 » 0.13 | 332 0.7 | o.7!
94 (Chocolat .. .. .. .1 49| 6.8] 11.4 76.4 » 0.50 | 447 3.0 1 1.0
95 [Pastilles. . . . . . .. 1.8 | trace 0.2 | 97.6 » 0.48 | 402 0.3 | 0.0
96 |Hakka Koshi . . . . . 1 osa| o (P ol s | oy 301 | 0.7 | oo
97 |Horagai. . . . . ... 3.3 1.8] o0.10( o94.5 » 0.30| 396 éza.o 0.2
98 |Hoshimitsu . . . . . . 20.8| 0.6 niai?t 8.5 » | o1o| 324 | P oun
99 |Mizuame .. . . . ooe| 16.3 0.9 » 81.9 _— — 339 — ] 0.1
100 (Umeboshi . . . . . . . 1.3 — —_— 98.0 — | ,0:66 | 402 6.0 -
10T |Zeribinzn , . . . - 4a| — — 9.0 | — 1.3% | 38s 5.3 | 0.0;

11. LEGUMES, PULSE

Légumes Trais.

111 |Edamame (Feve de soya .
encosse). . . . . .. 7571 99| 4.56) 7.7 ) 0.68 [ 1.42 | 115 | 17.8 | 1.5

-

112 (Sayaingen (Haricotirert) 93.0| 1.8| o0.13]| 3.6 | 0.8 | o0.70° 23 4.5 | 0.2

113 |Soramame (Féverole) . . 50.6 | 17.5 | 1.31] 26.8 0.40 | 3.38 | 194 | 15.8 | 2.8

Légumes secs. _
116 {Ainumame (Haricot vert| - . B
deAiny) , . .. .. 17.2 | 16.6 | 1.73] 55.3 | 3.0 | 4.14 | 311 | 34.9 | 2.6

Semblable au fruit par la forme et 1’odeur seulement.



CERSAL PRODUCTS (continued).

65 —

e — —
ol i Alcalinité due a 5
: QCéndres Ash Alkalingty due to 'Eg w "
——— e, | —— A ogp——. Fil - N
. Iz ]
e 52| 02% sgse
NaCl | ,248 |22, o %8 4 Fe, 0, L& r 5
p_,,‘(‘), a %_‘E, ":5’ E§E§ é’,% g E;&E" Ca0 es §-§§E Name of Food ,2
EFRAL PR AL LR NnE
= o 3 b E g -~y
= g
Cereal
Produects (Baked)
(continued).
Biscuils and Confectionery
(continued).
néant .
0.3951 o.z1 | 0.77 [ 0.37 0.2 39 | gl — | 1.304 [Amakuri. . . . ~. . . 86
0.725( 1.20 | 2.80 | 0.40] 8.3 0.3 » 0.003| 1.067 |Endomame. . . . . . . 87
— niailllt nff‘i’l" 3.67 nfﬁ{'t 28.3  1.023| 0.004] 1.060 |Furoretto . . . . . . .| 88
0.621 | 2.23 | 2.33 | 0.20] 0.3 0.3 ncrélai;)t 0.004| 1.028 |Gengimame . . . . . . 89
né:illlt niaﬁlt 0.43 | 0.2t 3.3 | 1.4 o051 o0.021] 1.412 [Natsume. . . . . . . . 90
° Confectionery (Plain).
néant | néant | néant néant | néant | __ _ Am x¥ ( )
nil | it | omil | O30 mil onit | 1105 |AME .« e s e 2
0.151 ¢ » n 0.13]| 1 0.7 nni? 0.002| 1.168 |Banana Cakel. . . . . .| 93
trace | » » 0.50 » 3.0 | 0.061 —_ 1.052 |Chocolate . . . . . . . 94
néant
nil » ? 0-43 » 0.3 | 0.061| 0.003| 1.018 |Drops. . . . - - . . - 95
i trace » » 0.57 » 0.7 | 0.131| o0.010| r.035 |[Hakka Koshi. . . - . .| 96
niai?t » 0.07 | 0.23f 0.3 o.7 niai?t 0.017| r.034 [Horagai . - . . . . . . o7
: néant néant | néant ..
0.060 » nil o.10 |7 o nil — 0.002| 1.263 [Hoshimitsu . . . . . . 08
— — — — . — — —_ —  |Mizuame. . « + « « . . 99
néant | néant | néant néant néant boshi A oo
| ail nil nil 0.65 nik 6.0 nil 0.004| 1.013 Um.e -osx .....
» » » ol.57 » 5.3 | 0.187 1 o.018| 1.046 [Zeribinzu . . . . . . . 101
AND LEGUME PRODUCTS
Iresh Legumes.
néant ~ . Edamame (Soy bean in
0.424 | "7 | 0.35 | 1.07 | 12.0 | 5.8 0.078]0.0102) 4.I15 Spoq)  French bes .| 111
' ayalingen renc eans
0.098 | 0.03 | 0.36 | 0.34 | 2.8 1.7 0.066 | 0.0065|14.250 izpog) ........ 112
0.864 néa.lllt 1.80 | 1.58 | 4.0 | 11.8 | 0.027|0.0200| 2.024 |Soramame (Broad bean) -| 113
ny - . N
Dry Legumes (Pulses).
o .
I.110. nél‘?.‘ft 2.17 | 1.97 | 18.3 | 16.6 | 0.101 | 0.044 | 1.208 | Ainumame (French bean).| 116
1 0
3 Resembling the fruitin shape and odour only. .

* FOOD

OF JAPAN
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1I. LEGUMES, PULSES{:IA.ND‘

e
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E | Nom de la denrée alimentaire B30 o s H A B e §
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Légumes secs (sutle).
117 {Acendo (Pois vert) . . . 13.4 | 21.7 | 1.00 .7 6. 2.22 2 6.
118 |Azuki (Petit haricot 55 327 | 16.8
| rouge). .. .. ... 14.2 | 20.5 | 0.66| 56.4 | 5.2 | 3.05 [ 321 | 27.0
119 |Dainagon (Petit haricot
rouge). . . . . . . . 14.0 ) 20.4 | 2.00| 56.3 { 4.3 | 2.97 | 334 | 22.3
120 AoDaizu(Févede soya).| 11.4 | 35.7 | 17.5 | 26.7 4.2 .48 1 .0
121 |Kur® Daizu (Féve de 6 . ‘ 4-4 419 | 42
L soya noire). 13-3 | 30-4 115.9 | 24.8 | 4.3 [ 5.13 | 399 | 40.2
122 |Shiro Daizu (Feve de
soya blanche). . . . . 13.0 | 39-1 116.0 | 25.8 | 1.4 [ 4.72 | 415 | 38.1
125 |Rakkasei APistache de : "
L 3.7 | 35.6 [ 46.2 | 15.7 1 0.8 2.00 | 623 | 14.0
126 |Shiro Ingen (Haricot 3 8
cosse blanche) . . . .| 17-2 | 1°:3 | 1.34} 53.7 | 5.9 | 3.62 | 309 | 37.9
127 {Soramame (Féverole) . .| 13.3 | 26.0 1.15| 50.90 .81 2.77 | 326 | 18.0
128 [Uzuramame {(Phaseolus
vdgaris). - - . . . . 5.8 1 19.8 | 1.39| 54.6 -3 1311l 318 | 29.8
Produits de léves, -
haricois, pois, et(-
131 {Aburage (Pite de bhari-
cotsgﬁ-it(e) ______ 532 { 21.1 |22.0 | 2.4 I?f:lnt 1.25| 301 | 6.7
132 [Aka Miso (Pite de faves '
desoya) . . . . . . . 50.8 | 12.6 [ 4.48] 17.5 1.8 |A2.77] 165 | 11.%
133 |Gammodoki (Pite de ha- | néant °
ricots frite avec mix-| 0.1 .2 }27.18 . nean " .
ture d’algues marines). 3 35 7 R 1841 418 22
134 |Kinako (Poudre dé féves )
“ | desoya). . . . ... 5:7139-3 119.76} 26.3 | 3.7 | 4.28| 443 | 25.2
135 |Kori Dofu (Pite de hari-| '
| cots séchée) . . . . . 7.3 | 60.2 | 24.6 | 5.2 ni"i’ft 2.881 497 | —
136 |Namaage (Pite de hari- . | néant
. cots frite) . . . . .. 74-4 | 12.4 | '9.251 3.0 » 0.95( 149 nil
137 |Natto (Five de soya fer-
mentée) . . . . . . ., 61.2 | 18.1| 9.69| 8.0 0.8 2.21| 197 | 19.3
138 |Sarashian (Poudre de ha-
Ticotrouge). . . . . . 10.1 | 24.4 | ©0.72] 63.0 | 0.6 1.22 | 365 I.1
139 iShiro Miso (PAite blanche : p
de féve de soya). . . 52.5 | 10.0 | 1.68| 29.2 | TI.0 5.56 1 176 8.1
140 |Tofu (Pite de {fives de
, 2 88.71 6.5 1 032] 3.9 2] 56| 46| 1.1

N

Total de I'azote
T ]

3.4%
3.24

3.260
5.712
5.82.“

6. 25t
5.006:

2.92!
4.21
3. 16

2, 82

2.02

5.03!
6.28
9.63
1.980
2.90!
3.90:
1.59

1.040
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Cendres — Ash Alca{ir{ité ducd ’ e é 1
N Alkalininy due to 2%,
el R I N, J4 E_E ~
I SSTE
2 A gg:s .
P,0, | NaCl 2 25122 2| o8 g; g g CaO Fe,0, |0 E5 s Name of Food 9
2o =5 5o ng Vg ali®q s= 8% 4
PR AR IR TR -
CERREEEE FEER R 3835+
3 s |Es S[Sm g |95 3 e
2 s -é s 2 “‘3% il =
2 g
Dry Legumes (Pulses)
{continued).
— trace | 0.80| 1.42 6.0 | 10.2 | 0.081| o.012 1.155|Aoendo (Green pea). . .| 117
| 0.620 n";ai;‘t 1.13 | 1.92 | 10.0 | 17.0 | 0.123 | 0.012} 1.166{Azuki (Small red bean). | 118
o » 1.20 | I.77 | 10.0 | 12.3 | 0.096 | 0.017| 1.162 Dile::)gon (Sr_n%“_ md 119
1.080 » 1.64 | 2.84 | 15.4 | 26.6 | 0.258| o0.025| 1.129|A0 Daizu (Soy bean). . .| 120
— trace | 2.87 | 2.26 | 22.6 | 17.8 | 0.288 o0.030 1151 Kub?an?mzu -(BlaCL? soy 121
_ Shiro Daizn (White soy
» 2.08 2:64 16.8 | 2.3 [ 0.269 | o0.030 1.150 bean) - « « .+ o . . 122"
0.287 né:;ft 0.50 | 1.50 | 1.5 12.5 | 0.084 | 0.014| 1.038|Rakkasei (Peanut) . . .| 125

, . ) e Fronch
[ | trace ['1.28 | 2.34 | 13.4 | 24.5 | 0.202 | 0.013] 1.207 Sht‘,re‘;il;g?n.(vf’hftfffer:c. 26
0.918 niai;lt 1.00 | 1.77 5.7 § I2.3 [ 0.140{ 0.022] 1.154(Soramame (Broad bean). 127

o P :
Bean Products,

| néant | néant ! Aburage (Fried-bean

0.882 | M8 ail | 128 | 0.6 6.1]o0.167] o016 2-I4°Acurd) SRR 131

ka Mi -bean

0.700 [ 11.48 | 11.54 | 1.235| 1.7 9.8 | 0.173| 0.036| 2.033 p:_,‘tc)_lsf ,(_O},, .e. .1 132

1 S Gammodoki (Fried-bean

1.399 ng’;ailllt pﬁ?t 184 | o0.6! 1.6}0.258| 0.023| 1.430 ourd)y .( .... 33
— » 2.20 2.06 | 19.2| 6.0 o0.266| — | 1.060 Klg::;? .(S?y_'b?ar_' ow 134
— » “fff;’t 2.88 nfﬁfi‘t — — — 1.078|KoriDofu . . .. . . .| 135

1
néant | néant Namaage(Fried-bean
— » 0.09 | 0.86 » nil nil 0.002| 3.906 curd) RNy 136
Natt ermented so

0.360 | trace |. 0.97| 1.24 | 8.9 | r0.4 | 0.130| o0.017| 2.900 ‘%E;’n)( _______ ¥ 137

néant ' : 1oi5arashian (Red-bean

— nj) 0.08! 1.14 0.1 1.0 | 0.227 | 0.029| 1.112 Shl.,ow%&r). (Wh1 -« «f 138

iro Miso te soy-
0.335| 4-54| 4.58| 0.98 | 1.9 | 6.2 |0.104) 0.010| 2.105" paste). . . . . . 139
'0.232 0.25 | o0.15]| 0.46 0.3 | 0.8]o0.045| o0.019] 8.850|Tofu (Soy-bean curd) . .| 140




[I. LEGUMES, PULSESAND

43
N s g . g} . e 3 .
¥ - o = [
kS wl = £ 3 ] 8 215§
8 2 |z=31 | |85 Sl g |52158¢
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E | Nom de Ia denrée alimentaire | 1“5'3)( 8 ) 2 -En 5 N
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o o vhe

Produits de féves, -
haricots, pois,ete. (suite)

141 [Tofu Kasu (Déchets de

fivesde soya) . - 83.4 4.6 | 2.24] 7.6| 1.6 0.55 7t 9.0 | 0.740

142 Tifg;’fl‘:‘“t_ de _fe‘_’e‘d? 92.4 | 3.7 r.20{ 2.2 “;jlnt 0.37| 36 | 3.8 0.600
143 {Yuba . . . . .. ... 10.7 | 51-5 { 24.13 | 10.5§ » 3.20 | 479 25.6 | 8.240
o
III. ROOTS, GREENS
Racines comestibles. - ! -

145 D?ﬁ:{';)‘(l.{a.‘ﬁfgfa?t-ja?": 95.9 1 0.6 { 0.3t | 1.80| 0.9 | 0.50 13 5.0 | 0.096
146 |Gobo (Bardane).. . . . .| 79.4 | 2.5 | 0.14 | 15.0 1.8 | 1.17 73 7.3 | 0.392
147 Jaf:';rlgo_ .(I.’o?u.ne- -d‘f 79.5 | 2.0:] 0.03 | 17.3 | 0.5 | 0.67 79 | 13.9 | 0.317
148 | Jinenjo(Igname japonaise)| 72.0 1.1 0.19 | 25.4 | 0.2 | 1.06 | 111 §.6 | 0.170
149 |Kabu (Navet). . . . . .} 97.2 | 0.7 | o.11 0.8 |-0.7 | 0.53 7 0.9 | o.117
150 |Kikione (Racine de kikio){ 84.0 | 3.5 | 0.28 | 11.2 ni"‘i{lt r.oz | 63 8.4 | 0.538
151 |Kuwai(Fléched’ean) . .| 68.2 | 4.4 | 0.23 | 25.4 | 0.4 | 1.37 | 124 | 11.7 | 0.700
152 |Nagaimo{Ignamechinoise)] 74.6 2.7 0.16 | 21.1 0.6 | 0.84 99 7.9 | 0.430
153 Nitﬁ:(;;)‘_l?_léc‘h'f d'eau 84.1 | 1.4 | 0.05 | 10.3 | 2.8 { £.20 [ 49 | 8.2 |0.220
154 |Ninjin (Carotte). . . . .| 91.3 1.1 0.30 4.7 1.7 | 0.93 27 9.4 } 0.180
155 |Renkon (Racine de lotus)| 85.7 | 2.3 | 0.08 | 10.7 | 0.6 | 0.2 54 7.1 | 0.365
187 |Sato Imo (Taro). . . . . 72.4 | 2.7 0.22 | 22.9 | 0.9 0.97 107 11.6 | 0.431
158 |Satsumairmo (Patate) . .| 69.8 | 1.1 | 0.23 | 28.4 | 0.7 | 0.74 | 123 6.8 | 0.180
159 {Shoga (Gingembre) . . .| o1.1 | 2.1 | 0.86 | 3.7 | 1.7 | 054 | 32 | 5.9 |0.330
160 Ta;‘:;%]f:’)_ (.Po'us.se' 'd'f 91.8 | 2.8 | 0.23| 3.9 0.5 | 0.84 | 20 [ 7.1 |0.445
161 {Tamenegi (Oignon) . . .| 93.1 1.0 | 0.13 5.0 | 0.5 | 0.3I 26 2.9 | 0.157
162 To:;;‘:e)h:no. ('Ig?afm:' c‘hi: 70.4 { 4.9 | 0.06 | 22.2 r'.4 .22 | 112 | 11.5 | 0.777
163 1Udo (Aralia cordata). . .| 95.4 { 0.7 | 0.08 | 2.6} 0.7 | 0.50 14 4.8 | 0.110
164 |Wasabi (Eutremawasabi).| 69.7 | 5.1 | 0.20 | 22.3 [" 1.4 | r.27 | 114 7.5 | 0.820
165 Yagf’f;f:;ﬁ;fa- '(C?la‘m_‘":‘f 75.6 | 2.8 | 0.04 | 20.3 | 0.4 | 0.85 | 06.| 8.2 ]0.443
166 | Yuri (Racinedelys). . .| 65.6 | 4.3 | 4.90 | 23.5 | 0.4 | 1.25| 160 | 8.3 "0.680




LEGOME PRODUCTS (continued).

b
— ————————————— —re————
: eCendre Ash Alkalin‘hy duc to AE w w .
: —_— —— Pol )
2 o $553
= g% 2% §cis
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i Bean Products
i (continued).
o | néant P Tofu Kasu (Soy-bean
0.188 il 0.19 | 0.36 2.2 6.8 | 0.127| o.010{ 6.024 residuc) . ( RO L
p 0-113 » 0.081 0.29 0.6 3.2 [ 0.021 | 0.003| 13.160 To Nyu (Soy-bean milk) .| 142
1= 0.7z ; 2.48 6.4 | 19.2 | 0.280| o0.007! 1.120,Yuba . . . . . .. .. 143
i ' A
R ! - -
. AND OTHER VEGETABRLES
! : Root Vegetables.
Hl ! !‘ Daikon (Japanese giant
‘| o0.028} 0.11 J 0.35 1 0.15 | 3.3 1.7 | 0.050| 0.001 | 24.57 arladish) pa ERAE 4
co 2 e TR TR L SR adish) L0 L L L i
' 0.166 | trace | 0.2 0.88 1.5 5.8 1 0.070| 0.016 | 4.85 |Gobo (Burdock). . . . . 146
o088 0.41 | 0.28 | 3.3 | 10.6 m:’i;]t 0.016 | 4.88 |Jaga-Imo (Potato) . . .| 147
{
I 10.077{ 0.08 { 0.78 | 0.28 | 7.0 1.6 | 0.033 | 0.015 | 3.57 |Jinenjo (Japanese yam) .| 148
| 10.063] 0.40 ] 0.41 | 0.12 | 0.5 | 0.4 “iai;lt 0.002 | 35.46 |Rabu (Turnip) . . . . .| 149
. 10.250] 0.05 | 0.46 | 0.56 { 2.5 5.9 | 0.065 | 0.017| 6.25 |Kikione (Kikio root). . .| 150
0.478 | trace | 1.00 | o.37 | $.6 3.1 | trace | 0.020| 3.15 [Kuwai (Arrowhead). . .| 151
’ 0.470{ 0.05 | 0.62 | 0.22 5.7 | 2.2 | 0.025|0.004| 3.94 |Nagaimo (Chinese yam) .| 152
: Nataikoa {Chinese arrow-
» —_ 0.20 [ 0.82 | g.47"| 5.8 |- 2.4 | 0.016 | 0.023| 6.29 head) . e+ h e 153
¥ 0.084} 0.12 ['0.66 | 0.27 | 6.9 [* 2.5 | 0.070| 0.028 11.52 |Ninjin (Carrot) . . . . . 154
r{o.zee] 0.27 | 0.43 | 09 | 2.7 4.4 | 0.027 | 0.007 | 6.99 |Renkon {Lotus root). . .| 155
0.088 nff;]m 0.72 | 0.25 | 8.0 3.6 | trace | 0.005 | 3.62 |Sato Ime (Taro) . . . « 157
: : Satsumaimo (Sweet po-
o124 » 0.37 [ 0.37 | 3.2 | 3.6 — [o0.005] 3.32 a;‘t’o e _(_ "ot POl 158
#.644 | trace § 0.27 | 0,27 | 2-3 3.6 | 0.020 | 0.003 | 11.19 |Shoga (Ginger) . - . . .| 159
0.046 | ©.06 | 0.65 | 0.19 | 5-7 1.4 | 0.007 | 0.003 | 12.20 | Takenoko(Bamboo shoot)| 160
0.107 | trace | 0.16 | o.15 | 1.4 1.5 | 0.043 | 0.002 | 14.49 |Tamanegi (Onion). . . .| 161
" .
1] 01941 0.26 | 1.00 | 0.22 | 9.4 2.1 | 06.070 | 0.007 | 3.38 |Tororo Imo (Chinese yam)| 162
'y » | trace} 0.30 | 0.20{ 3.0 | 1.8 [0.011]0.010]21.75 |Udo (Aralia cordata). . .| 163
0.265 [ " s 0.49 | 0:78 | 2.3 5.2 | 0.130 | 0.007 | 3.30 |Wasabi (Eulrema wasabi).| 164
néant 8 10 Yatsugashira (Colocasia 165
0.135) " q | 932 0.53 | 3.4 4-8 0.080 | 0.003 | 4. gigantea); . - - - . . 5
0.236 | trace | 0.75 0.50 6.2 2.1 | 0.372 0.082 | 2.91 |Yuri (Lily reot). . . ¢ .| 166
t .
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IIL ROOTS, GREENS
x5 ‘-.
- 2 -
o - Q9 a - = o
3 @ 12,3 K GNP I
‘E | Nom dela denrée alimentaire I 289 o < 5 2 o 3 § 2 1% 3
2 apx & o 2 o 2 iG] = & = &
= g |2l g |3 TS |54 33
. g % £ 3
1. " oz S & e e
f
~ ——
Légumes verts.
8 {Daikon no ha (Feuilles de :
17 rladis) o (F e o34 | 1s | 027 | 1.3} 22 | 126 14 | 10 0.241
" 179 |Fuki(Pelasites Faponica).| 9.1 | 0.7 | 0.07 | 2.6 | 0.6 | 0.8 14 0.109
180 |Horenso (Epinards) . . .| 3.0 [ 2.2 | 0.39 | 2.7 0.4 | 1.33 24 — | o0.346
b ha (Feuill
181 K:;:‘:r:t‘)" a( _eu.l ?S.d? 94.2 | 1.7 | 0.30 1.o| 1.8 | 1.04 14 2.1 { 0.278
B : . ,
182 K(::];;t::;z) .(‘r.a.s:sz.ct? 94.5 | 1. 0.20 [ 1.0 | 1.4 | 1.26 9 | 11.3 | 0.265
183 |Kya Betsu (Chou). . . .| g3.2 | 1. 0.23 3.6 ) 1.2 | 0.49 22 6.4 | 0.202
184 {Kyona (Brassica cam- o 6
PESIFIS) + v o o v e s 04.0 | =. .41 1.1-| 1.4 | 0.04 19 | 10.9 | 0.400
185 |Miogatake . . . . . o 97.1 | 0.7 | o.10 1.0 0.4 | 0.68 8 5.0 | 0.107
Mitsuba (Cryptotalmi '
18610 lnsal:ieap:.Sis;yP.o.a.m.a.a: 94-4 [ 1.1 [ 020 1.7} 1.7 [093| 13 | 6.5 0.170
" 187 {Negi (Poireau) . . . . . 91.9 | 1.4 [ 042 | 3.6 | 2.2 | o5 24 7.8 | o.227
188 [Nirm . . .. ... .. 90.7 | 2.3 | 0.51 4.9 ] 0.3 | 1.32 34 9.9 | 0.374
189 |Seri(Persil) . . . . . . 93.5 | 1.8 | 0.26 2.8 | 0.5 ] 1.18 21 6.5 | 0.129
190 |Salade . . . . . . .. 93.5 | 1.4 | ©.29 2.6 | 0.8 | r.4r 19 5.4 } 0.220
191 |{Tsukena. . . . . . . . 96.3 1.1 0.09 1.2 0.4 0.88° 10 3.8 | o.170
192 |[Warabi , . . . .. .. 8.5 | 2.2 | 0.19 5.0 1.6 [, 1-53 3r 5.4 § 0.351
193 {Zenmai . . . . .. .. 88.3 3.1 0.18 |- 4.4 3.8 0.31 32 1.1 | 0.487
-
Autres partics de plan-
tes utilisées comme
légumes. '
194 Kabocha(Potirt_m) .- | 92.1 1.2 0.40 4.6 | 1.0 | 0.70 28 5.8 | 0.196
I Kikunchana (Fleurs & . ‘
» chrysanthénfe) tu.. . ? 87.5 | 1.9-[ 091 | 5.3 3.7 | 0.66 38 5-8 '2-9'61
196 (Kiuri (Concombre) . . .| 96.6 | 0.7 | 0.12 1.9 { 0.4 {.0.29 12 3.0 110
197 Nasu(Mélongéne). .+ . 93.0] 1.3 | o0.20 4.0 | 0.8 | 0.65 24 "4.6 0199
198 |Neimo, . . .. .. .- 95.0 [ 0.5 | o.xx | 3.0 0.8 | 0.60| 15, 3.5 [0-0H
199 |Rakkyo (Ai). . . . . . 80.4 2 | 0.3t | 13.x | 4.0 | 3.82 | 66 z.2 | 0.350
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AND OTHER VEGETABLES (continued).
R _ Alealjnité due & ] "
Cendres — Ash Alkalinity du to g% o -
——e— e R
- 2% "2 g ¥ 53
P,0; | NaCl ..!_.f_g % %E ;-,'.-5 —1‘:’§ §. g’a s, CaO | Fe,0, —.;—S gg Name of Food 3
57 9 |373E|28¢ | B2 E £S89
S § |zl ?s 5102 AR
“gElsET RS S )28 SEE
e 8| S £ - -
= g
Green Vegetables.
Daikon no ha (Daikon
0.074{ 0-.40 | 0.71 | o0.55 | 2.8 8.1 J0.176 ] 0.008 | 15.20 leaves) . . . & . .. 178
— 0.31 | 0.64 | 0.22 | .1.0 3.5 — — | 20.41 [Fuki (Petasites Faponica).| 179
n.155 | 0.21 | 0.68 | 0.65 —_ — | 0.051 ] 0.007 | 14.28 |Horenso (Spinach) . . .| 180
. Kabuno ha (Turnip
0.054( 0.34 { 0.51 | 0.53 | 0.4 -] 1.7 Jo0.190] 0.006 ) 17.24 leaves) . - . ~. . .| 185
) Komatsuna (Brassica
0.063| 0.35 | 0.76 | o.50 2 8.1 | 0.220| 0.001 | 18.02 CHinensis) o e 18
0.072 | 0.0I | 0.25 [~0.24 4.4 { 0.060| 0.003 | 14.71 | Kya Betsu (Cabbage) . .| 183
Kyona {Brassica campes-
0.096 [ 0.29 { 0.73 { 0.70 | 5.2 5.7 | 0.197 | 0.011{ 16.67 A 184
— 0.09 1 0.52 | 0.16 § 4.3 g.7 — — {234.48 |Miogatake . . . . . C .| 18s
Mitsuba (Crypiotalmia
0.022 | 0.27 | 0.65 | 0.28 | 4.3 | 2.2 | 0.050 0.002 | 17.85 | sut ?zs(is)yp. s 186
— nf:?t 0.17 | 0.33 1.2 6.6 | 0.050 | 0.019 | 12.30 |Negi (Leek) . . . . . . 187
0.080| 0.17 | 0.17 | 0.84 | 6.5 3.4 | 0.089 | 0.027 | 10.75Nira . . . . . . . .. 188
— 0.70 | 0.70 { 0.48 | 0.8 5.7 { 0.031 | 0.002 | 15.33 |Seri (Parsley) . . . . . 189
0.021 | 0.07 | 0.65 | 0.76 | 3.4 2.0 | 0.067 | 0.019 | 15.38|Salad . . . . . . .+ | 190
0.080| 0.35 | 0.57 | 0.31 3.1 0.7 1 0.096] 0.008 | 27.03 |Tsukena . . . . . . . 191
0.054 | 0.09 | 0.42 | r.11 2.7 2.7 | 0.034 | 0.007 [ 9.52 |Warabi . . . . .. .. 192
0.112 nfﬁ{“ 0.12 7 019 | 0.1 | 1.0] — |o0.006] 8.53|Zenmai ... .. ... 193
- Other Parts of Plants
used as Vegetables.
néant .
0.0381 0.06 | 0.38 | 0.32 | 3.9 1.9 ail | ©-002 12.66 | Kabocha (Pumpkin). . .| 194
8.0o |Kikunohana (Chrysanthe-
~Jo.115) 0.03 | 0.29 | 0.37 ] 2.7 3.1 | 0.090 | 0.039 | 8. mum flowets). -« « . .| 195
-{0.08| 0.04 | 0.12 | 0.17 ] 1.1 .9 | 0.027 | 0.003 | 29.41 |Kiuri (Cucumber). . . .| 196
0.109 3.07 0.39 | 0.26 | 2.8 1.8 | 0.040 | 0.004 | 14.28 |Nasu (Egg-plant). . . .} 197
nfﬁft né:ﬁt 0.34 | 0.26 | 2.4 2 0.104 | 0.008 | 20.00 {Neimo . . . . . . . .] 198
o.150| 2.68] 2.72 | 1.10| 0.4 1.8 | 0.080 | 0.005 [ 5.10|Rakkyo (Garlic) . . . .| 199



II ROOTS, GRFENS

= - r— —
. g e
8 2 {228 5 |88 . 3 g |25 5
E | Nom de la denrée alimentaire ] Zge o g = 5 b B E Xl =
3 gEX a s 8 i < = = - =
z = |&%= ) 3 |3 = E © le2|E
. - 8 e
~ " =
Aufres parties de plan-
tes utilisées comme
légumes (suite).
200 |Shirouxj (Concombre) . .| 95.8 [ 0.9 | o0.07 2.0 | 0.7 | 0.43 13 I.4 | 0,142
201 |Shungiku (Chrysanthéme).| g93.2 2.0 | 0.26 2.4 | 0.9 | 1.24 20 9.4 | 0.326
202 |SuikaMelon d'eau}. . .| g6.0 0.4 | o.10 3.2 | 0.1 0.20 16 2.0 | 0.070
203 Taéc:;ilg‘)l)-(liotxss'es. .d? 91.8 | 2.8 | 0.23 | 3.8| o.5 0.84 | 29 7.1 | 0.445
204 [Togan (Courge). . . . .} 98.3 | 0.2 | o0.02 1.2 | 0.2 | 0.13 6 1.0 | 0.034
205 |Tomate . . . . . . 95.6 | 0.8 | 0.40 1.8 | 0.8 " 0.62 14 3.6 | o.128
206 {Tamanegi (Oignon) . . .| 93.1 1.0 | 0.13 5.0 [ 0.5 | 0.31 26 6.1 | 0.160
IV. MUSHROOMS
“Algae?? et “Fangi”’.
Champignons. . -
207 |Matsudake. . . . . . . 87.7 1.9 | 0.34 .8 |"2.5 0.81 38 5.7 | 0.304
208 |Matsudake (de conserve).| 92.2 | 1.3 | o.02 . 2.0 | 0.38] 22 niai?t 0.206
209 |{Shutake. . . . . . . . 17.2 | 15.5 | 1.45 | 64.6 | 1.2 | 3.42] 342 | 41.0 | 2.475
~ Algues marines.
. néant
216 |Arame (Ecklomia cava). .| 19.3 7.3 | 0-10 | 60.6. ail | 12.50| 280 — | 1.200
11
217 Asm;i;"j (_“)SP_"’?"?”‘T’ 11.35 ] 36.6 | trace | 44.0 | 8.00| 331 | 11.5 | 5-836
218 [Asakusanori(8). . . . .|11.10 | 35.2 » 44.9 » 8.75] 328 | 16.3 | 5.636
219 [Asakusanori(c). . . . . 13.35 | 30.0 » 45.7 » 10.85| 310 | 3573 | 4.800
220 |Aonori (Enlero morph
‘-’:mpngss_ ] '"Pa 3.65|20.7 | 0.30) 61.6 | 7.2 | 6.56| 340 | — |[3.312

} (a) (b} () 1% 2¢ et 3¢ calégories, telles qu'au moment de leur achat.
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e | Alcatigitéduea £ ]
O Condres —Ash | 4k alinity due to 5%, -
P S R
PO, | NaCl | o2 E 182 | o8 2| €8] O | Feo, SEEn Name of Food S
AR R el 2
2o i lgesSl 82|22 0 '5\v§3
FEREA LA Rl I BE3d
& v ] E
Other Parts of Plants
used as Vegetables
(continued).
néant . . .
trace | o | o.11 | 0341 1.0 0.4 | 0.042 { 0.002 | 23.80 |Shirouri (Cucumbei). . .| 200
. . Shungiku  (Chrysanthe-
0.95 | 0.23 | 0.68 [ 0.56 | 4.9 4.5 | 0.134 | 0.018 | 14.71 mu%ln). .(_ .y-‘. 1 zor
0.008 niai?t .07 | 0.13 | 0.7 1.3 | 0.019 | 0.006 | 25.00 |Suika (Water-melon’; . o] 202
. Takenoko mboo
n.046 | 0.06 | 0.65 | 0.19 3.7 1.4 | 0.007 | 0.003 ] 12.19 shoots) (Ba _____ 203
néant )
0.003 | 0.01 | 0.09 | 0.04 | 0.8 0.2 |7 7| 0.001 | 58.82 Togan (Gourd melon) . .| 204
0.013 nf:’;?t 0.58 | 0.04 I.5 2.1 | 0.114 ] 0.018 | 22.73 |[Tomato ... . . . . . .} 20§
0.107 { trace | 0.16 | o.15 1.0 5.1 | 0.043 | 0.002 | 14.49 |Tamanegi (Onion). . . .| 206
AND SEAWEEDS
Alg®e et Fungi,
o Mushrooms.
13.104- ni'?llt 0.32 | 0.49 4.2 | 1.5 | 0.031| 0.008 | 8.160 |Matsudake. . . . . . . 207
0.085| » nia;?t 0.38 ni"‘;’{'t n(:i?t 0.004 | 0.010 | 12.82 [Matsudake (tinned) . . .| 208
0.850 » 2.25( 1.17 | 33.8 7.2 { trace | 0.023 | 1.210 |Shutake . . . . . . 209
Seaweeds.
— 1.70| 5.00]| 7.30 — — {1.920| — | 1.240 |Arane (Ecklomia cava). .| 216
‘ . Asakusanoril(a)(Porphyra
— | 1.39| 455 343 | 7.5 | 4.0 |0.027fo0i02g i Ta28 Ty LU 217
. ) ; Asakusanori (). . . . .| 218
- 2.20| s5.90| 2.85 | 11.3 5.0 | 0,027 | 0.029 | 1.125 i
0. 8 . . 28. .0 | 0.044 | 0.054 | 1.154 {Asakusanori (¢)- . . . .| 219
450| 380 8.40 2.45 3 7 3 Aonori  (Enfero morpha
— 1.13| 4.361 2.20 —_ - — | ¥93 compressay . « - . . - 220

1 (a) (b) (c) First, second and third grades as purchased.



IV. MUSHRGOMS

RS ———— — ae—t—
- 9 " ™
u g =
" . X £ 123 5 o188
E - Qa0 51 o 8 P
£ | Nomdeia denrée alimentaire = §8s | | E’ = & ! 'ﬁ 58 1% 2
| I Je8x| & |5 %) & ¢ = |uF (35
= g |=%=| & 3% T | S 1§23
L, - . g s g ac
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Algues marines (suite).
221 |Hijiki (Turbinaria fusi- '
formis). . . . . . f_ | 16.80] 8.x 1.71 | 56.8 nfﬁilt 16.60| 282 — ]1.296
222 {Kanten {Gélosg) . - . .| 20.10{ 2.3 | 0.13 | 7z2.8 » 2.90| 308 — | 0.368
223 |Kombu (Laminaria Fapo-
3 ni;@( _____ }ap 16.3 122.7 | 1.21 | 27.7 | 4.3 | 27.81| 218 | 88.9 | 3.63:
224 |Mozuku (Mesogloria deci- :
L piens) .« +a . . | 739 0.7 | 0.37 0.6 — | 24.36 9 | 17.1 |O.111
225 [Ogondri (Gracillaria con-
5 gjmoidgs) _______ 83.5 | 2.3 {019 | 115 | — | 2-48| 57 2.2 | 0.363
226 |Tororo Kcmbu (Lami- e éant .
mn’aa’chorioidesg. 1 7.9 | 2.8 ] 0.84 ) 63.8 nni{l 24.70 | 281 — | 0.450
227 |Wakame (Undaria prima- 6 6
. Gfiday. . . .. ... 235 |1t 1.44 | 43.5 | 3.3 [16.72| 241 | 5.8 | 1.860
V. FRUITS,
Fruits (frais).
237 {Anzu (Abricot). . . . . 87.0 0.6 ] 0.34] 10.6 ‘ 0.9 | 0.61 46 3.9 | 0.089

238 |Banana (Banane) . . . .| 81.3 | 1.3 | o0.22| 13.0 | 3.5 f0.63 1 61 4.6 | 0.210

239 |Biwa (Néflier du Japon) .| 89.0 0.3 | o.rr| o.9 0.3 | 0.35 6 2.7 10.043 ¢

240 (Budo (Raisin). . . . . . 87.0 0.4 — 12.1 0.2 | o0.29 51 3.3 | 0.059
241 |Buntan . . . . .. .. 94.3) 06| 0.09! 4.4 0.4 | 0.23| 21 4.3 | 0.004
242 |Ichigo (Fraise) . . . . .{ 94.5 [ 0.6 | 0.21| 3.4 0.9 | 0.41 18 [ 2.5 |0.004
243 |Ichigiku (Figue) . . . .| 89.5 | 1.1 | 0.19| 6.6 | 2.0| 0.62) 33 | 6.3 |0.168
244 (Kakd . . .. ... .. 85.9 1.3 ! 0.00] 9.4 3.1 | 0.4 45 4.4 | 0.210

245 |Kinkan (Cumquat) . . .| 84.3 1.2 | 0.20| 9.6 3.7 0.51 46 6.0 } 0.190

246 |Lemon (Citron). . . . . 92.0 | 0.7 ] 0.8 5.2 ] 0.6} o0.72| 32 5.9 | 0.107
247 |Mikan (Mandarine) . . .| 87.1 | 0.9 | o0.25| 10.9 | 0.4 | 0.38] 51 | 4.0 {o0.140
248 |Momo (Péche) . . . ...} 93.5 | 0.6 | 0.05] 4.9 1.5 o.30] 23 | 2.6]0.102
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————— Eeg ~
s oQ ©|2EEE
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Seaweeds (continued).
. 1.68| 8.62| 7.94 _ 4.0 {1.971 | 0.026 1.202 Hijiki ‘(Turbinarz'a fusi-
ant ) formis) ... . ...
— nil 0.65 | 2.25 — — | 0.560| 0.007 | 1.252 | Kanten {Algar)
0.552 { 13.39 | 19.40 | 8.41 | 32.0 | 56.9 | 1.019] 0.063 | 1.195 K?:::};;’ (Lami"“'ia?““'
0.423 | 20.18 § 23.27 | 1.09 | 0.3 | 16.8 | 0.086 | 0.007 | 3.831 MO;:;];S‘-‘)(M“UEI"” deci-
. néant QOgonori (Gracillaria con-
trace | o0.21 227 mil 2.2 | 0.713 | 0.080 | 6.061 Tervoides) .+ + .« .
-~ _ _ . Tororo Kombu (Lanuna-
12.50 11965 5.05 1.300 0861 "y cichorioides). . . .
1.080 | 6.40] 10.52| 6.20 | 39.2 | 16.6 | 0.005 | 0.020! 1.307 W?il%’t;:)e(wzdam?m"”’
NUTS AND SEEDS
Fruits (Fresh).
"0.006 “fﬁ{‘t 0.15( 0.46 { 1.2 | 2.7 [0.002 trace | 7.69 |Anzu (Apricot): . .
0.064 | ©.08| o.30| 0435 [ ~2.6 | =z.0 ni"’;?t 0.001 | 5.35|Banana . . - . . ...
nflai;xt m:ilt 0.14| o.21 1.4 1.3 | 0.020 [ 0.001r | 9.09 [Biwa (Loquat) . . . . .
{ 0-037 » 0.09 | 0.20 0.9 2.4 | trace | 0.003| 7.69 |Budo {Grape}). . . . - .
0.033 » 0.07| ©0.16 1.0 3.3 | 0.023 | 0.001r | 17.54 {Buntan . . . . . . . .
trace » 0.11 | 0.30 1.3 1.2 | 0.014 | 0.005 | 18.18 [Ichigo (Strawberry) . . .
0.042 | ©0.05| o0.46| o0.16 .1 1.2 | 0.100 | 0.005 | 9.49 | Ichigiku (Fig) .
0.041 nfﬁ;’t 0.23| 0.18 .7 1.7 | 0.020 | 0.003 .07 | Kaki (Persimmon)
— trace { 0.21| 0.30 4| 3.6 {0.088]0.008] 6.58Kinkan (Cumquat) . . .
0.054 n":?ft 0.1 o.57 | 1. 4.9 | 0.0361 0,012 { 12.50 [Lemon. . . . . . .
- 0.050 " 0.18| o.20/ 2. 2.0 | 0.041 | 0.003 | 7.75 |Mikan (Mandarin orange)
ni?lnt » o.11 | 0.19 I. 1.2 | 0.00z | 0.002 | 15.38 |[Momo (Peach) . . . . .

No.

221
222
223
224
225
226

227

237
238
239

240
241
242

243

244
245
246

247
248



v. FRUITS, XUTs
S = — P ——— —— N ————
& . g ¢ 13
= Q pler
» = 3 2 2, ] T oo S e
5 om de 1a denrée alimentaire 23e o 5 £ 8 w H 3 2 > =
3 I gEex 2 e 2| E 8 o w3~ Z
“ g |*%=| & |EE | Tl S |gd|zz
] S -§ 15 3 g )
o~ © = 1= =
Fruits (Irais) (suite.)
249 |Nashi (Poire). . . . . . 86.7 0.4 | 0.02] 11.7 0.6 | o0.535 50 1.8 | 0,060
250 {Natsumikan (Citron chi- .
NOBE) o e e 90.5 1.0 0.20] 7.1 0.3 0.88 33 I0.1 | 0.162
251 {Oto (Cerise) . . . . . . 8s5.5 1.1 | 0.48] 11,9 .4 | o.60 17 4.9 | o171
252 |Pineapple (Ananas) . . .| or1.8 0.5 | 0.25| 6.3 o. 0.33 30 3-2 | 0.081
253 {Ringo (Pomme). . . . . 89.8 .3{ 0.07| 8.9 | 0.7 | 0.24} 2§ 2.3 | 0.050
254 {Tarugaki (Kaki en con- _ : .
Serve) - - . . . . . - 8.2 0.5 | 0.09] 12.9 1.0 ] c¢.40 55 | 26.6 | 0.080
255 |Yuzu (Cédmaf) . . . . .| 82.8 1.8 0.19| 12.7 1.65| 0.77 61 11.7 | 0.290
Fruifs (secs).
265 Hoshianzu (Abricot sec) . 30.0 3.0 | 1.83] 56.8 | 3.1 3.27 | 247 | 21.2 [ 0.480
266 |Hoshi Budo (Raisin sec).| 21 2.6 | 662 66.7 | 1.0 1.‘90 346 | 15.3 | 0.410
267 {Hoshi Gaki (Kakisec). .i 32 6.3 0.44| 45.6 | 15.0 1.99 | 218 | 21.3 | 1.018
268 [Hoshi Tchijik Fi ‘ ’
?ecixe) _c _]]1 u _(‘ 1guc'=. 22.0 8.2 ] 1.41§ 49.¢ | 14.8 4.61 | 245 | 46.8 | 1.248
Noix et graines, o
271 |Asanomi (Chenevis). 13.6 | 27.1 | 25.60| 7.4 [20.3 6.10" 180 —_ | -
272 |Gi Fruit d il- |
il e (Frutt de capill o4 | 53| rosa| 35| 07 | xosy| 165 | 1o | 0.3
2 K S ) »
3 Goﬁ,) (_ tlr‘_))_(_é'r_’al_ne_ 6.3 | 20.7 | 43.0 | 21.5 — 8.50| 573 — | 3-312
3 Sh ; '
74 GT]:‘m)( “0) (‘T’éfa’_ne' 5.9 | 21.9. | 50.0 { 15.4 - 6.75 | 618 ~— {3-504
275 {Kuri (Chitaigne) . . . .| 60.1 | 3.5 | 0.41| 34.8 | 0.9 | 0.88] 161 9.2 | 0.565
276 |Kurumi (Noix) . . . . . 4.1 | 27.2 |60.30| 5.2 | 0.9 2.27| 582 — | 4-358
277 {Suikatame (Kuro)(Graines ; 4
de melon d'eau, noires). 10.8 | 14.8 | 20.1 12.6 | 23.1 8.55| =299 | 300 | 2.370
278 |Suikatame (Shirc) (Grai- .
nes de melon deau, 6.9 | 27.4 | 32.9 8.7 | 6.7 [17.40| 454 | 46.0 | 4.380
blanches). . .

1]




AN} SEEDS (continued).

77 —

———

Alcalinité due &
L Cendres — Ash Alkalfhity due to
——— e
., g
i 2 2| &2
P0; | NaCl | 2% |% ol o2 ] ,EL E| Ca0 | Fe0,
2875 i3 2|8 2l=m¢=
Fl A ELR-1] S -
cERREEEH FER- AR
wé 2287 El~= 4 =2 o
= S § < E
néant | néant .
nil nil 0.23| 0.32 0.2 1.6 | 0.022 | 0.014
0.060| 0.191 o.25| 0.63 | 5.0 5.1 [ 0.0581 0.012
néant | néant
il nil o.22] 0.38 2.0 2.9 [ 0.024 | 0.003
0.013 » 12| o.23 I.§ 1.7 | 0.021 | 0.007
— — 0.10| 0.14 1.3 1.5 | 0.003 [ 0.007
néant
0.042 | 0.25{ 0.15 { 20.9 5.7 | 0.080 | 0.003
- - 0.45| 0.32 7.0 4.7 | 0.080 | 0.004
néant
0.033 | il 0.79 | 2.48 .5 | 14.7 OLI { 0.002.
o220 » 0.43| 1.47{ 4.0 | 11.3 |0.093 | 0.008
0.199 » 1.115| 0.87 3.1 8.2 .097 | 0.014
0.3t0] 0.37| 3.42| r.19 | 37.9 8.9 | 0.742 | 0.037
™
0.208 | 0.10| o0.50{ 5.60 | — -~ |o0.230] —
néant néant
0.366 | 7 o 0.56| toor | 6.7 | 3.4 | .y 0.006
— — — —_ — e — | 0.019
— — — — — — — | o017
néant .
0,182 nil 0.32'| 0.56 4.9 4.3 | trace | 0.022
o.112) — —_ _ —_ — J0.13 | 0.010
' néant
1 2- g . .350 | 0.122
2 .008 5.80] 5.85| 2.70 nil 30.0 | 0.35
1.533 | 13.50 xf;.so 3.9 1.0 | 45.0 | 0.196 | 0.054

Facteurde conversion
en denrée alimentaire séche
Factor converting
to dry food

7.52
10.53

6.90
12.20

9.80

6.77
5.81

I.391
1.269

I.47E

1.282

r.i57
2.463

1.067

1.063

2.500
1.040

T.121

1.074

Name of Food Zé
A
Fruits (Fresh) (contined)
Nashi (Pear) . . . . . . 249
Natsumikan (Chinese
lemon)., . . . . ... 250
Oto (Cherry). . . . . . 251
Pineapple . - . . ~ o] 252
Ringo (Apple) . . . . . 253
Tarugaki (Persimmon,
scasoned). . - . . . . 254
Yuzu (Citron} . . . . . 255
Fruits (Dried).
Hoshianza(Driedapricot)] 265
Hoshi Budo (Raisin}. 266
Hoshi Gaki (Dried per-
simmon). - - . - . . 267
Hoshi Ichijiku (Dried fig).| 268
Nuts and Seeds.
Asanomi (Hemp seed) . .| 271
Ginnan (Fruit of maiden-
hair) . . . . .. . ‘272
Goma (Kuro) (Sesame,| .
black). .. .. . .. 273
Goma (Shiro) (Sesame
white) . . . . . .. +| 274
Kuri (Chestnut) 275
Kurumi (Walnut). . . .} 276
Suikatame (Kuro)(Water-
melon seeds, black) . .| 277
Suikatame (Shiro)(Water-

melon seeds, white). .

278



VI VEGETA
= — —— ————
] o~
" E’. foy 3 = 18 = " 3 2 .
2 : 58| £ |g=%| % [BE < | 2 |52|88
| Nom de la denrée alimentaire ?3,:,"5 = §.‘3‘5 L 2 E‘ E ‘]n § 5 E = =
: S5 ) |eEx| £ |S2f B El 35 |55 |8E
z ~ow = o By ] Pt b= Q S x| =3
is| 3 e | §6 3 §< (53
~ A . = © = S -
280 {Amanin Yu (Huile de .
157, [ 0.9335
281 |Daizu Yu (Huile de {eve L2 =2
desoya). . . . . .. 0-9237 g § £
282 |Goma Yu (Huile de sé- .02 [~ & J?-‘
Same) . « . .o« 4 .. 92470552 e
283 |KayaYu .. .. ... 0.9236 ggg ij% -
- @@ = e
284 |Natane Yu. . . . . . . 0.9153\.J3 | néant| néant| néant| néant| __ [g 85 er
- - . - - o
285 |Olive Yu (Huile d’olive) .| 0.9160 vwéa';‘; nil | nil | nil i nil Qg% S
= oo @
286 RakLasequ(Huxledara- JdEBE . B 5=
chide) . R L 8- E
= ] 5
© 287 |Toubaki (Huile d g 3 &
.7 mélia). ¢ m? ¢l ogr]d 2 ' SJ:‘
JUUN 5
_ . - 23 =
288 | Yashi (Huilede copra). . 0.0161
- V1I. OTHER VEGE
290 |Dempun Kata Kuri (Ami- néant néant néant|
don dedentde chien) .| 16.6 | 0.9 nil 8:'4 nil 0"60_ 340 | oy | o4
29t |Dempun Kuzu (Amidon -
d’herbe éj Ia fleche) (ar-y — |16.8| 0.8 |0.04|82.4]| » |o0.35| 340 » | 0.13
row-root) . . . . . . -
297 |Kampyo, (feoree del g7 | 7.6 |03 [ 56:9] x0 | 073 | 266 |- 6.9 | 122
293 |Kommysles | (Bléphan | o681 0.06 | 0.01 | 2.8 | mace | 0.37 | 12 | 51 [ 0-0r
294 |Shiro Sato {Sucre de néant| néant néant | ' néant| néant
canne) . . . . . . . - 2.6 "nil nil 96.8 nil .| @-55 397 1 il nil
295 Te;ss;;o (Sucre de bette-| 11 » » 98.8 "» 0.13 | 495 |~1.3 0.06
296 |Tomitsu (Mé]asse). . — 4.6| =2 » | 93.2 | trace | 2.05 | 382 16.0 { 0.10




BLEMOILS

79 —

R E— —_—
_ Alcalinité due 3 3
"Cendres Ash Alkalizity due to é%:, *
2 i 2% E5z8
B0, | NaCl § 231828 o) o827, 8 5] CaO | Fe,0, |SHE - Name of Food $
‘ 335052559528 528 3325 2
Zeslsessl il §83°
B3R ST E|Sa o |22 8 SEQ
B 28] TS S8
w o H | ™ "
! b
Amanin ¥u (Linseed Oil).| 280
. Daizu Yu (Soy bean oil) .| 281
Goma Yu (Sesame 0il). .| 282
KayaYu ... .. .. 283
_ - __ . . _ _ __ {Natane Yu Y. 284
Olive Yu (Olive oil) . - .| 285
Rakkasei Yu (Pea nut oil)| 286
»
Tsubaki (Camelia oil) . .| 287
Yashi (Coconutoil) . . .| 288
TABLE PRODUCTS
éa néant [ néant | néant | __ Dempun Kata Kuri
"al | 020 0.30 1,032 1 pil | nil | nil 1198 | 5o rch from kata kuri).| 20
. Dempun Xuzu (Starch
” nf‘lai;lt niai?t 0.35 ? » ? = 72T from kuzu). . . . - . 291
— 0.07 | 0.46 | 0.27 | 3-9 3.0 | trace | 0.005 | 1.508 | Kampyo (Gourd rind) . -| 292
Konnyaku (Elephant
0.0181 o.10 | 0.14 | 0.23 | 0.2 4.9 | 0.122 | 0.002 [31.25 | g0y T L, 293
néant | néant | néant | néant | néant | néant | néant | | 0,7 Ishir, Sato (Cane sugar) .| 204
nil nil nil -55 nil nil nil » nil ]
» ! » 0.13 » 1.3 » o0.00§5 | 1.011 | Tensaito (Beet sugar) . .| 295
» 0.45 | 0.75 | x.30 | 1.0 | 15.0 ]0.476 ] 0.010 1.048 |Tomitsu (Molasses) . . .| 206




VIIL DAIRy

= i B D S
.Y v
- g o g ]
5 : |£2| 3 s |25 &2
i £ [ge®| 7 |85 3 s |2 |8 233
B | Nom de la denrée alimentaire | %%’; 3 3 .E‘ ,L ] g = | '::3. & E
£ ¢ ] 3 w5 L9
z s |=%=2| § |[$5| | % |52 |5z2|§8
a o 5 G £ < | g5}t ¢
S & © (S S K
- T—
Lait et produits du laif.
300 |Tokyo({meilleure qualité)!| 87.6 3.I 3.8 4.9 | 0.62 67 3.0 | 0.486 | 1.02§
ot {Tokyo (moyenne de dix
3 ghaxftil]g;s) ..... 88.3 2.9 3.1 4:9 | 0.62 61 2.6 | 0.454 | 1.030
302 (Laitcondensé . . . . . 25.0 8.3 9.0 | 56.3 | 1.43 | 349 8.0 |1.320] —
303 |Laitin poudre . . . . . 6.6 | 23.4 { 20.1 | 44-8 | 5.07 | 467 | 26.6 | 3.950| —
304 |Beurre . . . . . . .. 11.7 0.8 | 86.5 niaii)t 0.95 | 808 1.6 | 0.120] —
. (-]
305 |Fromage. .'. /. . .. 29.8 | 34.2 | 32.9 » 4.60 | 466 | 18.0 | 5.470| —
1 Composition de 100 grammes de lait,
IX.
2 e o ©
e = EE9 | S [ | 2 o] S5
‘E | Nom de Ia denrée alimentaire | gieo o gz @ H S 3 o E
> . &Ex 2 e 8 - 3 £ 2 =8
2 = & E 8 & g2 32
<] ;5_‘ (8] [ =
311 Blaned'ceuf . . . . . . 88.2 11.2 trace — 0.65 46 4.6 1.790
312 |Jaune d’ceuf . . . . . .| 52.6 | 16.0 | 30.0 — 1.45 345 niailllt 2.600
- |
313 ’I'ottiasllede la_p?rfle.c?m_es: 74.0 | I13.1 hz.0 — 0.97 165 2.8 | 2.114



pRODUCTS

81

—_ ——— ——
Cendres — Ash Alcalinité due & < -
Alkalirity due to £
—_—— | ipd »
eas
@ G 2 ‘;-1, '5‘33'8
NaCl 35 oo se) 28 ggza ;
P,0s | N 232 |85,2]e28 8 x8 B| CO | Fe,0, 1S HEY Name of Food 2
s= G [EiEE)Ze S| 2R 8 SRt &
Za 5 |Be9c| 8y |58 5 Sa2¢
od ml.‘-?;m - ® @ = e o
NS G IEST S|S0 o | I § g8
RO e - T < . g5k
-~ ° g o B [ - h
y = g
-
Milk and Milk Products,
— | 0.05 | 0.07 | 0.52 | 0.4 2.4 | — — | 8.197 |Tokyo (best)l. . . . . .| 300
0.243] 0.05 | 0.06 | 0.50 | 0.4 | 2.2 [0.185 0.001 | 8.69¢ [TOKYO (average of ten
samples). . . . . . .| 3or
0.8551 0.15 | 0.22 | 1.20 | 2.0 6.0 | 0.345 | 0.00z | 4.000 |Condensed milk. , . 302
1.625| 0.33 | 0.67 | 4.40 | 3.3 [ 23.3 | 1.260 0.c05 | 1.071 {Milk powder . . . 7. .| 303
trace | 0.67 | 0.83 | o.13 | 1.3 ni"}’;t 0.028 “fﬁ{'t 1.008 |Butter. . . . . . . . .| 304
»
1.826| 1.00 | 1.00 | 3.60 | — |18.0 |1.500| — |z.425|Cheese. . . 7. . . . .| 308
! Composition of 100 grams of milk.
EGGS
—— O e — -
Alcalinité due & -9
Cendres—Ash, Alkalinity due to 2 f »
- ]
) N Q@ 273 gEEz& 3
PO, | NaCl | w25 |pz, o % & y&fa’; Ca0 | Fe,0, {SEE & Name of Food K
83 |s852(2d 5|55 5.8
s~ e |z=2Z|3aw |2 Se¢88
R EEEE FEE TR £t
AEE|E57E[= g2 8 254
= 58| B E =
— 2
0.034] 0.26 | 0.50 | 0.15 4.0 0.6 0.019 { 0.007 | 8.474 {White of egg . . - . .| 3II
r.1go | Béantl o o | r.rg | méant | néant| 0ol 0.0014] 2.100 [Volkofegg . - . . . | 312
nil nil nil
0.588 | 0.16 0.39]| 0.58 | 2.4 0.4 | 0.093 | 0.0o11} 3.846 Whole edible portion . .| 313
. 6
FOOD OF TAPAN ’




82

’

X. MEAT ANy

- ——§
=2
h g < g o | = z fla g g §°
2 = £ Bo= a2 § @ o o 'a -
g 51837 (85 T | &8 (FE|fE4F
E | Nom de 1a dentée alimentaire | £3° o s 2 @ E |82l F ey
Z gax| % |e3E) & s 2|5 |%23
2 z1 B |EE| % eS| E2(9%
e © 15| S CHS N
-4 - = 3 ‘é
- B
. Yiandes.
320 [Beenf . . . . . . R 74.5 | 19.6 3.3 —_ 0.94 | 111 5.1 |3.120| —
221 |Poulet. . . . . . . .. 71.8 1 19.5 ] 7.8} — | o0.96) 153 | 5.2 |3.7490] —
322 |Capard . . - .« .. .| 71.8 | 19.8 74| — | 1.03 | 150 | 4.6 |3.163| 0.4y
323 |Jambon . . . .. .. 57:3 | 22.7 | 140 | — | 4.20 | 223 7.2 | 3.630| —
324 |ViarMe de cheval 75.9 | 20.1 2.2 —_ 0.95 | 103 4.6 | 3.209 | 0.43¢
325 {Pigeon .. ..... »1 65.5 | 20.4 | 13.2 — 0.98 | 207 4-0 | 3.267 | 0.48
326 [Pore .« - . .. ... 72-2 | 21.2 | 6.0 — 1.00 | 143 5.2 | 3.390! —
327 [Tortue. . . . . . . . . 84.1 | 14.9 | 0.24| ~— 0.99 63 2.0 | 2.382( 0.48
328 |Viande de baleine. . . .| 73.9 | 22.5 | 2.46 | — 0.88 | 113 3.9 | 3.597 | 0.53
Graigses d’animaux. _
. éa éant’
335 |Graisse de beeuf . nni‘ln 0.3 | 99.7 niaﬁlt nni’;t 027 | — |o.045| —
336 [Saindoux .. . . ... » 0.2 | 99.8 » » 928 — (0.030[ —
337 |Margaripe!, . . . . . . 47 0.1 | 94.5 » o.70{ 89 | 0.9 |0.020] —
rd X'
Poissons de mer, ® '
345 {Ainame (Truite de roche).| 79.8 | 17.5 | 1.05 —_ 1.38 82: 4.4 { 2998 { —
346 |Akaei (Raie épineuse) . 79.8 | 21.8 | 0.98 - 2.29 99 7.3 1 3490 | —
347 |Amadai (Latilus Sznem.m) 77.8 | 17.8 [ 2.44 | — 2.18) 96 3.9 | 2.847 | 0.84
349 |Anago (Congre). 76.7 | 17.7 | 4.41 — 1.65| 114 5.2 | 2.830 | 0.55
350 |Anko (Baudroie) . .| 85.0 | 12.8 | 0.57 — 0.94 58 3.7 | 2.043 { 0-55
351 |Ara (Niphon .S‘pina.ms) .| 76.7 | 20.7 | 1.00 — 1.48 94 6.7.| 3.310 | 0.44
352 |Bora (Muletgris) . . . .} 70.4 | 20.0 | 7.76 | — 1.06 | 154 5.9 | 3.201 | 0.66
353 Buri(Poissonjaune). . 73.9 | 22.2 | 2.16 — 1.45.{ III 5.1 | 3.555 [ 0-54
354 {Fugu (Tétrodon) . 79.7 | 18.6 | 0.42 — 1.35 8o 5.6 | 2.976 | 0.52
355 {Hamo (Mw'zmusox cine- :
reus) (Muréne cendrée).| 76.2 | 17.9 | 5.55 | — 1.29 | 125 3.4 | 2.863 [ 0.44
356 |Haze (Gobie), . . . . . 79.5 | 18.7 | 1.11 | — 1.65) 87 6.4 | 2.990 | 0.72
: ;

I Graisse végétale surtout.



ANIMAL FAT

83 —

_ Alcalinité due & 2 E
gendres Ash AlkalinQly due to g% v
P e el B S, EgE £y
d's e
P,0, | NaCl | o2 B |83 o) o3 S| ,E 5] CaO | Fe0, [SES: Name of Food s
295 B8RS gg 2| 9ma .g::;-_-; P43
'g"'f' 2:;.: [-R=R -] EEE |-'r'o°
R EEEEL FEE R YR 3gue
VEFISETE| e g |25 8 TES
= E'g ?: ‘E’ o] 2
= §
bl
Meat.
0.056§ 0.20 | 0.52 | 0.42 § 3.0 2.1 nfﬁlnt — 13.922|Beefl .. ..... . +| 320
— 0.29 | 0.79 | 0.17 | 4.5 0.7 | trace | 0.006 | 3.546 |Chicken . 321
0.688 0.25 | 0.78 | 0.42 | 2.7 1.9 | 0.020] 0.005 | 3.546|Duck . . . . ... .. 322
0.508 — 3.67 | 0.53 2.6 4.6 —_— 0.009 i 2.342 |[Ham . . . . .. .. -+ 323
— Jtrace | 0.27 { 0.68 | 1.3 | 3-5 "flai;‘t 0.003 | 4.149 |Horseflesh , . . . . * ] 324
0.648| » 0.47 | 0.51 | 2.0 | 2.0 [0.023]|0.005]|2.899 [Pigeon . .. ..... 325
0.364 ) 0.26 | 0.86 | ov17 | 4.4 0.8 "i‘qﬁ]t 0.004{3.597{Pork . . .. ... .. 126
Nl
0.500} 0.15 | 0.28 | 0.71 | 1.4 0.6 | 0.218| 0.003 | 6.289 |Turtle. . - . .. . . .| 327
0.684 0.1'7_ 0.25 | 0.63 | 1.1 2.8 jo.021]0.019 | 3.831 (Whale-Flesh . . . . . . 328
Animal Fat.
- - - — - - - — | 1.000 {Beef Suet . . . . . . . 335
- . - — | - — — — |1.000lard .. . . ... .. 336
__ | néant | néant néant néant | _ <
nil il 0.70 nil 0.9 nil 1.049 |Margariner , . . . . . 237
FISH °
.
) Sea Fish,
o.572| 0.26| o0.37| 0.81) 1.9 | 2.5 [o0.1390.010| 4.950 {Ainame (Rock trout) . .| 345
1.245 | 0.22| 1.27| 1.02| 4.4 2.9 | 0.400 | 0.006 | 4.950 |Akaei (_Stmg-.ray) R 346
0.555] 0.38] o.57| 1.61| =2.6 1.3 | 0.501 | 0.005 | 4.496 |Amadai (Latilis Sinensis)| 347
0.5331 0.79| 1.03] 0.62] 1.7 3.5 | 0.178 [ 0.006 | 4.292 |Anago (Conger eel) . . .| 349
0.326 ] 0.22| 0.54] o0.40| 1.8 | 1.9 | 0.032 | 0.020] 6.666 |Anko (Angler) . . . . -| 350
0.609] 0.12}) 0.86{ 0.62] 3.6 3.1} 0.060 | 0.004 | 4.292 |Ara (Niphon spinosus). .| 351
0.550| 0.36| 0.59{ 0.47| 4.4 1.5 |0.060] 0.006]| 3.381 |Bora (Grey mullet) . ...| 352
0.651. 0.78} 0.95( 0.50| 1.4 | 3.7 |0.074 | 0.004| 3.834 |Buri (Vellow-fish). . . .| 353
0.638 | o0.32| 1.12{ 0.23| 4.5 1.1 | 0.028 | 0.005 | 4.927 |Fugu {Globe-fish). . . .| 354
Hamo (Muraenesox cine-
— | o.23] o.53| 0.76| 2.4 | 1.0 |o0.r58|o0.001| g202 | vems) ... ..... 355
0.825 | 0.18| 0.76! 0.89| 3.4 | 3.0 |o0.255|0.004( 4.878 |Haze (Goby). - . . . . 356

1 Mostly vegetable fat.
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X1, FISH
o ﬁﬂfx—‘ir\—\
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Poissons de mer (suite).
357 {Hirame (Flétan) . . . .| 79.5 | 18.6 | 0.62| — 1.25 Sz 5.3 2.976
359 |Hobo (Trigle). - . . . . 73-4 | 2r1. 92| — .
360 |Thodai. . - + . . . . . 7%.6 ls-f ggz - ?g; i‘;’i 3'2 3-411
361 |Inada(Petitpoissonjaune)] 74.6 | 21.6 2.60| — r.64| 113 5. 2.416
362 |Isaki (Paraprisii pomum > 47 | 3455
blineratum) . 71.8 | 21,5 | 4.687 — 1.58 1 132 7.2 | 3.433
363 {Ishimochi (Snama, S:hle-
S 79-9 [ 13.2 } 5.33{ — | 0.58) 104 | 2.2 | 2108
364 |Itoyori (Nemipterus Si-
T2 ) N 78.2 17.8 2.70 - 1.23 9% 4.3 2.848
365 (Iwashi QSardme) 77.3 | 10.8 | 1. — .
366 Kanagash:ra.(Lepa.doMgla ? i 233 95 5+4 | 3470
Glald) « o v e v e . 76-4 § 19.7 | 2.887 — | 2.14| 108 | 8.0 | 3.150
367 |Kamasu (Sphyrana Fapo- -
nica) . . . . . 7P 67.9 | 21.9 | 5.00{ — 4-881 136 [ 18.3 | 3.507
368 |Karei (Poisson plat). - -| 74.9 | 18. 80| — .8 3 ;
370 |Katsuo (Bonite). . . . . 60.7 25.3 1?_03 — ‘1[.5; ;g; Z(; z?ig
371 |Kawahagi (Monocanthus 8.6 -
cirehifer). . . . . . . 7.6 | 20.2 | 0.44| — | .51 | 87 | 3.5 | 3230
372 |Kisu (Sillago Faponica) -| 80.9 | 17.0 I.1r| — 1.1 8o . .
373 (Koaji (Trachurus Fapo- 7 42y 2920
A 76.3 | 19.1 [ 2.93) — 2.63 [ 106 4.0 | 3.086
374 |Kochi (Téte plate in-{ _
dienne). . . . . . . . 78.6 | 20.2 ©.69 - 1.72],. 99 59 3-230
375 |Kodai (“ Porgy”, de la ~
famille des * sz;ridaa") 75.8 19-2 | 6.35| — | 2.08| 137 8.0 3057/ 0
376 |Konoshiro (Alose). . . .| 81.6 | 15.9 | 0.89|] — I. .8 | =2.550
377 |Kurodai (Daurade) . . .| 72.4 | 20.6 | 5.18 -— 1.23 1§g ;.6 3.231
378 |Maguro (Thon). . . . . 51.9 § 19.3 | 26.20| — 3.50 | 341 8.6 3.081
379 -|Managatsuo (Pseudo clen- .
ey S A 74-5 1 18.2 | 5.45) — 1.98 | 125 5.8 | z.012
380 |Meb Sebasiodes Schle-
3 ege";:)“_‘ (. e.a:”’_ e.s >e E. 77.4 | zt.0 | 1.64| — | 1.43| 102 | 6.6 | 3.360
381 |Mutsu (Scombrops cheilo- 6 g
diptroidesy (Maquereau)| 70°2 | 195 | 4-02| — 150 113 5:3 [ 2935
382 |Nezumizame . . . . . . 62.4 | 13.4 | 24.15 | — 0.8 | — 3.9 2.145
383 |Nishin (Hareng) . 74-1 | 15.8 | B8.45| — 1.32 | 143 3.6 2.529
384 Okoze(MmousAdamsi) 8r1.5 | 17.0 | 0.36| — 1.19 73 5.1 { "2.726
385 |Saba.(Grand maquereau).| 73.9 | 16.4 | 8.60| — 1.10| 148 4.7 2.621
386 |Samma (Espéce de bro- 6 20.6 6 _ :
chet) + v - ok e - 4.3 . 12.60 3.00 | 202 5.2 | 3.302




)

Facteur de conversion
en denrée alimentaire séche

{coniinued).
e ——————
Alkalinity due to
e e e t——
4 o3
2 g2 2%
P, 04 NaCl gg'g £2 2]l ouS 3o |uy & Cac
229|285 28 |5E 8
Zn & |l5ess] 2 513
z ™ 3| S e
- w ° B
. néant
2824 | 0.29 1.6 || o
2.397 0.27 0.7 | 0.022 | Q.
3.692 [ 0.61 3.1 | 0.253 | 0.
2621 | 0.29 1.8 | 0.176 | 0.
3.875| o0.22 3.4 | 0.157 | 0.
0.504 | 0.30 0.056
0.451 | 0.24 0.113
0.479 | ©.07 0.218 | o.
0.810| ©0.24 0.600 | 0.
1.022 | 3.22 1.1 0.539 | 0.
0.544] 4.27 2.6 0.098 | 0.
0.910 | 0.51I 1.2 0.232 | 0.
0.547 | 0.23 1.2 0.105 | 0.
o.527 | — 1.7 0.174 | o.
1.065 | 0.49 2.6 0.701 | 0.
2.778 1 o0.17 I. 0.278 | o.
.
2.605 | 1.26 o. 3.6 0.081 | 0.
2.672| o0.38 0. 1.6 0.172 | o.
2.376 | 0.39 0. 3.7 0.100 | O.
0.812{ 0.84 1. 3.6 0.373 | 0.
0.8601 1.06 0. 3.5 0.120 | 0.¢
0.766 | 0.24 0. 3.6 3.0 | 0.067
0.392 | 0.13 0. 2.9 | 2.4 |o0.074]o0.
0.385 | o0.30 0. 2.6 1.3 | 0.038 | 0.
0.644 | 0.30 0. 2.3 1.3 {0,143 | 0.
0.567 | 0.41 0. 2.8 2.3|o0.113]0.
0.5841 0:31 0. 2.4 2.3 1 0.120{ 0.
0.607 | 2.07 0. 2.9 | 2.3 jo.227 | 0.C

g

4.878

3.765
4.266
3.937

3.546
4.970
4.587
4-405
4.237
3.112
3-986
2.545
4.673
5.236
4.216

4.673

4.123

5-435
3.623
2.080

3.922
4.425

4.202

2.659
3.861
5.405
3.837
2,801

Factor convertin
to dry food

T—
)
Name of Food g
v |
k]

Sea, Fish {continued).
Hirame (Halibut) , 357
Hobo (Gurnard) . . . .| 359
Ibodai. . - . . . . .. 360
Inada (Young yellow-fish).| 361
Isaki (Parapristi pamum

trilineralum) . . 7. . 362
Ishimochi (Sciena Schle-

F27) I 163
Itoyori (Nemuipierus Si-

NENSLY o .« ®e o 0 - . 164
Iwashi (Sardine) . 365
Kanagashira (Lepzdotn—

glaalata). . . . . . . 366
Kamasu (Sphyrana Fapo-

E2272) [ 367
Karei (Flatfish). . . . . 368
Katsuo (Bonito) . 370
Kawahagi (Manammhus

etrrhifer) . . . . . . . 37T
Kisu (Sillago Faponica) .| 372
Koaji (Trachurus Faponi-

220 T 173
Kochi (Indian {lathead) .| 374
Kodai (Porgy) . - - - -| 375
Konoshiro (Hickery shad) 376
Kurodai {Gilthead) . 377
Maguro (Tunny) . 378
Managatsuo (Pseudo clen-

NIUS) o v w e e 379
Mebaru (Sebasiodes Schle-

eld). . - v v e . 380
Mutsu (Scombrops cheilo-

diptreides) . . . . . . 381
Nezumizame . . . + . . 382
Nishin (Herring) . 383
Okoze (Menous Adamsa) 384
Saba (Spanish mackerel) 383
Samma (Skipper) . . . .| 386
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_‘f — e i —
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] :" - 3’ < = o = ?’c
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Poissons de mer (suite).
387 |Same(Requin)(Voir Nezu-
mizame)., . . . . . . - - - - — - - — —
88 |Sawara (Cybium nipho- :
3 nicum)( ....... 65.6 | 22.4 | 9.16| — z.48 | 187 5-7 | 3-582] 0.9%
339 |Sayori (Demi-bec, poisson
dg la fg.mille des *“ Meri-] 78.0 | 18.6 | 2.10| — 1.85 96 6.2 2.960( —
rainphidae " . . . . . )
391 |Shitabirame (Sole). . . .| 79.0 17.5 | 1.83| — 2.02 88 -2 1 2,800 0.567
192 |Shirauo (Salagichthys mi- 8 > 57
¢rodon) (Blanchaille). 45 [ 13-3 1131 — 1-29 65, 3.0 | 2.130( 0.812
Suzuki (Lafeolab 0- !
Sl o s abres3ot01 168 | 9.0 | og| — | suxr| ror | 65 | see 0.729
394 |Tachiuo (Poisson-sabre) | 64.0 [ 16.6 [ r8.20| — 1.30( 237 5.1 2.656] 0.488
396 |Takasago (Pseudo penens o 1.6 3 '
chrysopleuron) . 79- 9.3 | 1.o1| — -3 9 5.0 | 3.088] —
397 (Tara (Morue). . . . . . 74.7 | 21.7 | 0.91{ — | 1.41] o8 5.0 | 3.476] 0.761
398 |Tobiuo (Poisson volant) 77-9 | 20.3 { o0.33| — 1.27 86 7-0 | 3244 —
399 |Wakasagi (perlan) . 77-8 1 17.1 2.90] — 3-03 97 8.3 2.750| 1.106
Poissons de rividre.
402 |Dojo (Loche). . . . . . 79.8 | 14.8 | 1.24| — 3.28 72 9.7 | =2.365] 0.497
403 |Funa (Carpe Crussienne).| 79.5 | 16.8 | 2.93| - 1.30|" 96, | 4.5 | 2.688} 0.350
404 |Koi(Carpe) . . . . .. 66.0 | 23.9 | 10.40]| — 1.50] 195 5-7 3-831] 0.632
405 \Namazu (Loup de mer) .| 77.3 | 183 2.2 | — 1.35 96 5.0 2.929] —
406 |Tanago (Acheilognathus).| 77.7 | 18.3 1.6 — 2.52 90 7.6 2.931 0.552
407 (Unagi (Eel) (Anguille). .| 46.6 | 13.4 | 38.88] — 0.84 ! 417 2.7 [ za37l —
408 |Yatsume Unagi (Eel) - _ ' 481
(Lamproie). . . . . . 67.6 | 13.1 | 18.86 - 0.74| 229 | 3.3 | 2095/ 0.4
Poisson séché ou salé.
409 (Gomame. . . . . . .. 63.2 | 27.4 | -1.20] — 7-07 124 | 16.7 [ 4330 —
410 |Hidara . . . . . . .. $8.3 | 31.1 | o.53| — 10157l 177 | 13.9.| 4.972] 1.203
411 {Hidara v v ol 21.8 ) s8.0 ] 1.582] — |18.80) 252 | 28.0 | 9.280] 2.50
412 [HoshiAyu. . . . . . . 8.9 | 55.4 | 27.11| — | 10.30] 479 | 20.7 | 8.865| 1.462
413 |Katsuobushi . . . . . "1 18.3 | 70.6 | 11.26 | — 3.85 | 304 - [ 11270} —
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L)
continued).
_ Alcalipitédue 2 2 3
OCendres — Ash Alkalii?ity due to §’§ )
s s | A\ e, 7 g_s »
o ¥Eed
v .2 53| 3% HE
p.0, | NaCl é’féf: %Eé.’g %’-ﬁ ‘é. §§ S" Ca0 | Fe,0, 5;?5 Name of Food 72
PR A ER-H ELEE R B £%8o
AR FER R FEE itz
= g
Sea Fish (continued).
— — — — - - — — __ {Seme (Shark) (See Nezu-
) s mizame). . . . . . . 387
awara (Cybmm niphoni-
0.751| 1.48}1 1.94| o0.54] 4.8 0.9 } 0.110) 0.007 | 2.910 sy 388
0.595] 0.93) 1.11] 0.74] 1.7 4.5 | 0.173 | 0.010 | 4.545|Sayori (Halfbeak). . . .| 389
»
0.974| ©.37| 0.65| 1.36] 2.8 2.7 [ 0.521 | 0.006 | 4.762 gt}itabirame (Sole) . . .| 301
‘ hirauo (Salagichthys mi-
— | 006 0.3r| 0.98]| .5 | 1.5{0.2540.004 6452 ma_on() clagichthys mi 02
Suzuki (Lateclab -
o.520 | 1.04{ 1.16| 1.01] 4.2 | 2.3 [0.378]|0.004| 4.316 “Z‘;ms() _“f’ aorax -?“?"’- 293
0.495 | 0.65| 0.82| 0.48| 1.3 3.8 | 0.151 | 0.006 | 2.776|Tachiuo (Hairtail). 304
t 0.129 | 0.006 62 Takasago (Pseudo pmens
07131 0-24 1 0.77) 0391 3.1 *9 | 0-129 [ 0-00 47021 hrysopleuron) . .] 396
0.596| o.50| 0.58| 0.831 2.7 2.3 | 0.220] 0.006 | 3.945|Tara (Cod). .. .. .. 397
0.601 | 0.22| 0.58| 0.72| 2.0 | §.0|o.100|0.010| 4.362|Tobiuo (Flying-fish). . -| 398
1.554 | o.1x| o.41| 2.62| =z.z2 6.1 [ 1.05510.007{ 4.505/Wakasagi (Surfsmelt). .| 399
. River I'ish.
1.587 nff]‘l"t 0.23| 3.05] 1.5 | 8.2 }o.913|0.012| 4.950/Dojo Loach). . . . . .| 402
0.707 | trace | o0.35| 0.¢% I-9 2.6 | 0.216 | 0.006 | 4.878|Funa (Crussian Carp) . .| 403
0.829) o.17] o.79 °0.71 3.1 2.6 | o.101 | 0.007 | 2.941|Koi(Carp). « . . . . . 404
0.695| 0.06| 0.80| o.g5| 3.3 | 1.7 [0-083)0.007] 4.g05/Namazu (Catfish). . . .| gog
1.3601 0.26] 0.36| 2.16 1.8 5.8 | 0.790 | 0.004 | 4.484 Tanago (Aahmlognath_us). 406
3 Unagi (Eel) (dnguilla
0.560) 0.17] 0.29| O0.57 I.4 1.3 { 0.102 | 0.006 | I1.873 Faponica) . « + - « - 407
8 Yatsume Unagi {Eel).
— 0.16§ 0.30]| 0.44 1.3 2.0 | 0.023{ 0.007 | 3.086 (Lampetra Faponica) 408
| Fish, Dried or Salied.
2.080| 3.12] 3. 30] 4.7 | 12.0 | 1.267 [ 0.034 | 2717 Comame. . . ... 409
1.313 | 8.15 83273 337 1.8 | 13.1 | 0.560 | 0.01I 2,398 H}dara ........ 410
1.038 | 12.25 | 12.80 | 6.00] 3.4 | 24.6.|0.430 | 0.025 | 1.278 Hidara . - - « « « « . 411
- “é"’!;’t 0.65| 9.65[ 4.7 [ 16.0 |4.223|0.011 1.098/Hoshi Ayu. - - + . . . 412
, ni .
I.150 » 1.65| z2.20] — — — — 1.254| Katsuobushi . . . . . -| 413
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Poisson séché ou salé |~
(suite). ;
415 |Niboshi . . . . . . .. 17.8 § 8.7 | 4.28| — [19.75| 281 - 9.300l —
416 |Shiojake . Ce e 57-3 | 27.7 | 6.7 — 7.30| 178 7.6 4430, —
417 [Shirasuboshi . . . . . . 48.2 | 30.0 | 3.16| — |18.65] 252 — 4.800; —
418 [Surume . . . . .. - -1 25.90 | 61.0 | 5.50( — 7-42| 301 | 27.0 | 9.760] —
-
Préparations
de chair de poisson. °
42y {Hanpen . . . . . . .. 78.1 7-8 | o.07| 12.1 1.89 82 4.4 1.255| 0-434
422 (Kamaboko, . . . . . . 73-7 | 11.1 0.06 { 12, 2.61 97 2.4 1.782] 0.235
(Eufs de poisson.
427 Hag::i.ggo (Fral de mulet 49.9 | 30.3 | 9.8 3.8 | 6.22| z15 7.4 | 4.840|0.388

429 '|Karasumi (Frai de bora).| 22.6 | 41.2 | 23.03}) 7.6 | 5.61| 414 | 11.9 6.595] —

430 Tarako (Frai de morue) .| 64.5 | 26.6 | r.g0| 2.7 | 4.25] 138 7.2 | 4.260( 0.542
Shirako (Laitance de sau- néant .

431 mon) (. ancece s 842 | 131 | 2.10 mil | T49f A73 | 2.5 | 2303]0.519

Crustacés,
433 |Ise Ebi (Langouste). . .| 78.2 | 18.7 1.75 — 1.36 93 5.6 2.992] 0.441
434 |Kani (Crabe). . . . . . 78.3 | 18.6 | 0.80| — 1.71 84 6.7 | 2.969| 1-123
435 |Shako (Crevette géante) .| 83.8 | 12.7 | 1.10] — 1.62 | 62 6.3 | <.330| 0.550
436 {Shiba Ebi (Homard) . .| 81.0 | 17.0 | 1.25| — 1.05 81 4.0 | 2.726 0-523
437 |Hoshi Ebi(Homardséehé)| 41.7 | 40.9 | 4.10| — | 14.40| 288 | 11.5 6.540| 1.3

Mollusques hivalves.

438 |Akagai (Arca inflaia) . .| 83.8 | 11.9| o0.35| 3.7 | 0.72| 65 | 3.2 | 1.800| 0.411
439 As:::ngTapes Philippina- 76.8 14.4| 1.52| 4.2 3.09 50 9.6 2,311/ 0.340




B
_'cantinued).
_ Alcalinité due 2 £ B
D Condres —Ash ) 4 Ity due to 2%,
e At | e~ g 'E'gg L]
o o5l o3 £5Ey
POy | NaCl }, 281828 wi 2| EE] cao | Fe,0, SEET Name of Food g
R REERE R Y 3359 g
Sa bk |3ese] 552|285 ¥g82
R R EE- B LA geg”
g RS b ,g --.:,6 2 Eél—- . J?
= c
e &
k]
L
o Fish, Dried or Salted
(continued).
3.322 | 8.10( 8.90130.85 — (o.150{ — 1.217|Niboshi . . . . . . .. 415
0.770] 6.56} 6.62| 0.68| 5.0 | 2.6 |0.137|0.007| 2.341{Shicjake. . . . . . .. 416
1666 | 15.54 | 15.60] 3.05] — — Jo.460| — 1.929|Shirasuboshi . . . . . . 417
0.325( 1.00{ 2.12| 5.30]| 10.0 | 17.0 — {1.385] r1.350/Surume . . - . .. o] 418
’ »
Fish Meat
N . Preparations.
.
0.524| 1.38) 1.41| 0.48] 0.9 3-5 | 0.112 { 0.002 | 4.566{Hanpen . . . . . . .. 421
.151} 1.68| 1.80| 0.81] 0.6 1.8 | 0.439 [ 0,004 | 3.082]Kamaboke ... . . .. 422
Fish LEggs.
Hararago (Roe of
2.192 | 4.41| 4.41( 1.81 1.4 6.0 } 0.142 | 0.008 ] 7¥.996 mullegt) ( _e_ . _gfe)_f 427
0.838| 4.57| 4.93| 0.68] 9.6 2.3 niai;‘t 0.002 { 1.292{Karasumi (Roe of bora) .| 429
0.804| 1.01] 3.57| 0.68| 5.2 2.0 { 0.068} — 2.849} Tarako (Roe of cod). . .| 430
1,050 { trace 1.26 0.23 2.1 0.4 lllffi{‘t 0.001 | 6.329|Shirake (Salmon sperm) .| 431
° L |
Crustacea.
0.359 | o0.70| ©.78| 0.53| 3.3 2.3 | 0.098 | 0.004 | 4.588|Ise Ebi (Spiny lobster). .1 433
0.768 | 0.60| 1.05| 0.66| 1.2 | 5.5 [0.084[0.006 4.608Kani(Crab) . . . . . .| 434
0.429| 0.39} 0.6r] r.o1] 0.8 3.5 §0.328 | 0,004 | 6.173Shako (Giant shrimp) . .| 435
0.604 | 0.23| o0.40| 0.63 1.6 2.4 | 0.0%3 | 0.007 5263 S}“ba_Eb{ (LOPS‘:ET)- - ] 436
1.496 | 10.73 | 11.08 | 3.35| 4.5 7.0 | 0.980 | 0.019| 1.715|Hoshi Ebi (Dried lobster).| 437
Mollusea ¢ Bivalves.
0.318| o.0 . X 7l 2.5 |o.057{0.000 6.173|Akagai(dreainflaia) . .| 438
3191 ©.03} 0.13) 0.59] 0.7 i 25 37 Asari (Tapes Philippina-
0.517 | 0.46[ 0.48| z.61[ 0.5 9.1 f0.280]0.003] 43100,y N P
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_F% -
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sl 2 (83| 3 T.lzels i
8 = © § b a E < « = 2 ey s 2
£ |y e alimenta = | £ l s B ! £ § |2 8|S ¢
& Nom dela denréealimentaire s = : 2 5 5 g = - g o ¥
3 ! e &5 & . B & = S |ls =33
= e |* 2| £ |E5] 2 | ° |§Z|z3|%8
3] 2 . 5 S = o @
4. 18139 ¢ e s s
3B
Mollusques bivalves
(sutte).
4490 [Bakagai Mac!ra stlean-
unﬁ) _(. . 82.0 [ 1.5 | 0.62| 1.5 | 2.37] 39 | 3.2 | 1.840] 0.646
441 |Hamaguri . . . . . . . 82.4 | 1r1.5 | 0.87] 3.7 1.48 70 | 4.4 1.840| 0.618
442 | Kaki (Huitre) . . . . . 79-8 § 11.6 | 0.97| 5.9 1.67 81 | 10.4 1.856| —
443 |Mirugai (Mollusque bi- !
vaive du gemre Lec-} 82.7 | 12.5 | 0.30| o.2 4.33 55 | 13.4 2.060( 0.596
traria). . . . . . . . .
444 |Shijimi (Corbicula lgnay.| 71.2 | 18,6 | 2.69! 5.1 2.43 | 125 5.9 2,979 — 1
445 |Torigai (Bucarde) . . 75-4 | 15.7 | 0.68] 5.6 | 1.59| 08.] 6.1 | 2.500| 0.754]
Molusques monovalves
447 \Awabi (Oreille de mer). 77.8 | 20.0 ] 0.40) ‘0.5 1.27 83 5.7 2.033] —
448 |Sazaé . . . . . . . .. 74.5 | 19.3 | 0.63| 4.2 1.43 | 102 7-3 3.091f 1.130
Tanishi (E t -
449 a:}:;ﬂé? SCArgot AqUAY 78.2 | 15.9 | 0.72 2.6 | 2-64| 72 |39.3 | 2.540 —
Formes marines
gans coguille.
451 |lidako (Octopus membra- -
NACEOUS) - « « o . - 83.8 | 12.6 | 0.92| 1.2.| 1.50 65 [ 5.0 | 2.020f 0.701
452 {lka (Seiche) . . . . . . 8r.4 | 15.9 | 1.44) — 1.22F 79 | 3.2 | 2.543| 0.760
453 {Namako (Holothurie} . .| 91.6 } 2.5 | o.13| 1.4 | 4.32( 18 | 2.3 | o.4or|0.339(!
454 |Tako (Octopus oclopodia) .l 77.9 | 17.7 | ©.97| 1.8 1.58 89 7.4 2.832( 0.728
455 {Konowata (Entrailles de —
Namalo, salées) . 80.7 8.2 | o0.73| 2.8 7.61 52 9.0 1.305
456 Sh;:ﬁx)ra'(Plasma (‘ Iha 74.2 | 11.6 2.83| 2.7 8.68% 36 8.2 1.849| -
457 Ux}ésg(Eufs d’oursins, sa- 444 | 25.1 | 6.30| 5.4 |18.83| 163 |13.6 4012} —
458 (Rurage . . . . . . .. 65.5 6.4 | o.o5] — |26.57 27 4.7 1.0z0f — 1
1
1 D'aprés la différence.




2}
(continued).
p——— e —— e t—
Cendres — Ash | Alc¥fité duei & ?
Alkalinity due to E ﬁ -
————e e ] gfrgn_u
= o B 2 '% E'g §§ :
POy | NaClf 2222 oo Z(,EE] O |Feuo, [2ZER Nameof Food Z
E2 g |ES83|Bg a2 8 55T
< £ -3 2 g -:c; ‘:% £§ %
= ]
. P
Mollusca : Bivalves
(continued.)
) ' Bakagai (Mactra sulean-
.32 .50 . . . . - .
0.326 | 0.50| 0.65| 1.72| 1.0 | =2.2 |0.087|0.003| 6.250 tened) . -+ o o . 440
0.43t1| 0.36] 0.68| 0.86] 1.4 3.0 |0.084|0.030] 5.682|Hamaguri . . . . . . .| 441
0.4261 0.75] 0.63| 1.04| o0.7 9.7 | 0.085 | 0.006| 4.955|Kaki (Oyster) 442
0.275| 0.66 0.85| 3.483) 8.5 4.9 | 0.171 [ 0.079 | 5.780|Mirugai (Otto shell)”. . .| 443
0.674| ©.11 ) o0.25( 2.18| o.2 5.7 [ 0-338 [ 0.127 | 3.472(Shijimi (Corbicula lena) .| 444
0.579| 0.491 0.62|~0.97 1.2 4.9 | 0.052| 0.025( 4.065{Torigai (Cockle), . . . . 445
a
Mollusea ¢ Univalve.
0.374| o0.30] ©.50) 0.77] 0.6 5.1 | 0.045[ 0.008 | 4.505]Awabi (Ear-shell). 447
0.571| 0.38] 0.68| 0.75| 2.1 3.z | 0.065 | 0.025| 3.722{Sazae . . . . . . . .. 448
0.341 | trace | ©.12| 2.52| 0.9 | 38.4 1 1-430] 0,029 4.587|Tanishi (Pond snail). . .| 449
Marine Forms without
Shell.
. lidako (Octopus membra-
0.249 | o0.57| 0.78| 072} 1.67| 3.4 00?_5, 0.009 | 6.173 ,m”m(w) pus e ] as1
0.427 | 0.37| ©.38} 0.641 1.2°f 2.0 [0.048}0.007( B5.373 Tka (Cuitlefish) . 452
0.12{ Igg z.i; 2.181 o.1 2.z | 0.154 | 0.112 | 11.900|Namako (Sea- cucumber) 453
0.4871 o0.07| 1.11| 0.47] 2.0 5.4 | 0.053 | 0.004| 4-525|Tako (Octopus oclopodia) .| 454
81 Konowata * (Entrails of
0.422{ 6.50| 6.78| 0.83| 0.4 | 8.6 | trace | 0.00r | 5-IST) Nomako, salted) . 455
Shiokara (Plasma of lka.,
0.330( 7.82| 7.90| © 78] o.8 7.4 | 0.049 | 0.005 | 3.876 salted) . . . - . . - 456
. Uni (Sea-urchins’ ecggs,
t.2i1 | 16.74 | 16.80 | 2.03] 1.3 | 12.3 |0-467]0.015 1.799| galted) . . . . . - - 457.
0.359 | 25.15 [ 25.49 | 1.08) o0.2 4.5 | 0.029 | 0.010{ 2.899 Kurage « - « - « « « - 458
1 By difference, |
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r
XII CONDIMENTS
H
ty— e IR — —
® . ‘“*-5\1.._
e e € cL
4 5 k] S e C g 2 o
E | Nomdeladenréealimentaire | E 2 ’ |z 4 | . s E|= &
2 VolEg| g |=8| R | 8| 3|88
3 2|1 ¢ |E>& % b FR=I B O
4. S I S S &8
* ———
Condiments.
461 |Hamana Natto. . . . .| 38,1 | 25.9 [12.44 [ 9.2 { 1.5 {12.90| 260 ! 24.8 | 4.150
462 |Kiriboshi (Radis géant ’
- séché) . ( . g .| 29-5 7.2 | 1-17| 47.1 | 7.6 737 | 233 | 36.6 | 1.150
463 |Misozuke . . . . . . . 64.7 4.3 | 0,19] 17.0°| 3.0 | 10.80 89 | 16.3 | 0.674
464 |Narasuke . . . . . .. 79.8 3.9 | 0.05] 3.6 [ 3.7 8.90| 31 5.7 | 0.620
465 |Shoyu. . . . . . . .. 68.2 6.1 nfgft 4.4 m:‘f;?t 21.30( 43 | 14.3 | 0.982
.
. 466 |Talkuan (Racis confit). . 78.1’ 1.7 | 0.30] 5.7 | 0.9 |13.30 33 14.6 | 0.270
467 |Umeboshi (Pruneconfite)| 78.9 | o.5 | r.33| 5.2 | 0.6 |13.50| 36 3.1 o.~7-\1~J
2 2
S I n - 3 ° = =
8 g 3 ] 2 2 < 2 g e
: BRI S |egx| o [sE| 2L T lcs
K Nom dela boisson [l T = 5 g ] § .
: 8| e | 8 | 5 Ee | B | 5%
z S 3 o) [V -£ = 5 g G 3 =
Ex | & A I B 3 | &°
g = £ 0° |z E S =
A o
Boissons,
bant
470 |Amazake . . . . . . . — 77.6 2.0 0.10 | 10.2 — 0.14 n;ﬁ{l
471 {Bidre . - . . . . ... 1.008 [ — — — 3.4 4.5 | 0.30 »
472 |Mirin (Riz fermenté). - .} 1.150 — — — 34.4 15.0 | 0.10 0.4
. . néant
473 {Sake (Vinderiz) . . . .| 0.990 — — — 1.0 | 16.0 | 0.04 nil
474 |Porto . « .« . . . . .. 1.047 — — — 13.0 | 24.0 | 0.22 1.1
- e




BEVERAGES, ETC.

J—
e, - R
Alcalinité due ? & 2
(L Cendres — Ash callnité due A g -
Alkallnity due to e I
Lo, A
e, | e e | YHS 9
. =] was& g8gz
@B ‘moh g
o, | M1 | ,2%3 |g3 82,28 cao | reo, |2FEE '
P.Os pBz |88 sleig|sE B “OaleBg, Name of Food 2
] - = <= g
RO R £58d i
Zug|sess| iR (58 §gsge
sa 8 |38= 3 9 & = 2 2Eg8”
ne s |les*zles e~ & g afg
L R I N B g g=
g =g = 3 &8s s L5
L] ® B o ’
— [ 1
—
]
.
Condiments.

1.028 | 10.20| 10.88 | 2.02 3.0 | 21.8 | 0.134| 0.026 | 1.616 |Hamana Natto . . . . . 461

néant

nil 3.08 1 4.29 { 18.3 | 18.

9.762 0-554 | 0.030 | 1.418  Kiriboshi (Dried daikon)| 462

0.346 [ 9.58] 9.83 0.92 0.7 | 15.6 | 0.134 | 0.012 | 2.833 Misozuke . . . . . . .| 463

0.286 | 2.701 2.78] 0.60 0.4 5.

w o Ww

0.059 [ 0.003 [ 4.950 Narazuke . . . .5 . . 464
0.5'63 19-00 { 19.00 | 2.30 1.3 { 13.0 | 0.215 | 0.008 | 3.145 |Shoyu. . . . . . . . .] 468

néant 6

lo.245 J 11.9 f12.45] 0.85 nil 14. trace | 0.012 | 4.570 |Takuan (Pickled radish} .| 466

trace | 12.9 | 13.00| 0.46 2.1 1.0 | 0.068 | 0.006 | 4.640 | Umeboshi (Pickled plum)| 467

b — e .
Cend Ash Alcalinité due a
. endres —Ash | Alkalinity dueto
g E T et | ——— N
N op - R
‘-‘-Qn' f 2 o o 2 'ﬁ °
& o 2 | PO, | NaCl | 23 |g2 o 25|28 a0 Name of Beverage “
5 s - 833 |28Ls|8S e |E5 &
v s £ 2= § |28 53R g |£E E
z B 2 H|528E| 8 E(SE o
o FER-AE Ez8la— 8| o2 &
N a3 2 SIS R s~z :
Beverages,
néant | néant néant [ néant | néant |, o0
2 . . " . " . . azake . . . . . . . 0
9 0.314{ 0.185 nil nil 0.14 nil nil nil 47
44 | o.171 | 0.028 » » 0.30 » » 0.056 [Beer. . . . . . . . . ] 471
247 | 0.364 0-04§ » » 0.10 » 0.4 {o0.orr |Mirin (Fermented rice). .} 472,
‘ - néant 3 A
114 {0.338] 0. 75 » » 0.04 » nil | face Sake (Rice wine) . . . .| 473
218 | 0.364 | trace 0.15 | 0.20 | ©.02 0.8 | 0.3 |0.028|Port Wine . . . . . . .| 474
e U S S I . R




Chapter V

THE COMPOSITION OF JAPANESE FOODS
AS PURCHASED

The object of the following tables is to facilitate calculation of the
amount of the various constituents of the food which are available in
a given weight of the original food material as purchased. Where there
is no waste, the figures are naturally the same as those of the composi-
tion of the edible part.

TABLE



n

THE CHEMICAL COMPOSITION OF

ROOY
Déchets 2oz £ @
B N i 4 { Wast: < g x . E E ° < "
5 Nom ™ la Ceorée alimentaire 3| 3z l g B H | k=
= f Somarete AR NI B A R B
ible [ =1
; £ 6 |89 3
&
145 |Daikon (Raphanus sati- '
vus) (Radis japonais) . - - - - — — - —
146 {Gobo (drcitum cappa)
(Bardane) . . . . . . - - - — - — - -
147 |Jagoimo (Solanum iube-
rosum) (Pomme de 3 Z et Ig"g 3 -
terre) . . . . . . . . voeono o] 90, 71.6{ 1. 0.03(15.6 { 0.50| 0.60| TI
148 | Jinenjo (Dioscorea“?apo- a £7.0
nice) (Igname japo- ! R :
naisZ) (gn o ]P b....] 8.0 59.7| 0.9 | 0.15}21.1 0.191 0.88| o2
149 |Kabu (Brassica campes- :
tris, var. rapiferd) (Na- — — — — — —_ — |
Tvet). ... . ...
150 Kikione (Platycodon gran-
diflorum) (Racine de — — — — — —_— —_ —
kikio) . - . . . T
151 |Kuwai (Sagittaria sagitti- a ... .| 12.% . .
1 {folia) (Fléche d’eau) . - { b 87.5| 59.6| 3.8 | 0.20|22.2 | 0.3 | 1.2 | 108
152 |Nagaimo (Dioscorea ba- a .. . .| 16.7 ’ \‘
tatas) (Igname cultivée). g b “| 83.3| 62.2| 2.2 | o.13]|17.6 | 0.5 Q-7 5
153 |Nataikoa(Sagitlaria sagit- a 8 :
tifolia) (Fleche d’eau , b 222 2 ° o.02| 6 1 0.8 31
chinoise). . . . . . . Tt 52-3| 0.9 03 -4 -7
154 |Ninjin (Daucus carola) ) _ _ —
(Carrot) . . . . . .. - - - - - -
155 {Renkon (Nelumbo nuci- " 19.7
{gf;?en()mf"_"’.-d_“ .1"_“? { ... .l 8.3|68.8| 1.8 | olo6| 2.6 | 0.5 | 0.50| 43
157 |Satoimo (Colocasia anii- ; a ... .| 23.1 8
guorum) (Taro) . . . . bbb .. .. 76.9| g5yt 2.1 | 0.17| 17.6 | 0.7 | 0.7 ?



IAPANESE FOODS AS PURCHASED

JEGETABDES
e
- Alcalinité due A
Cendres —
- o ehcres — Ash Alkalinity due to
3 o ‘o' g e et | e e nt——s
R g
s 81 5 £ 2| §°% N o
sz |g | Pl NaCl|y28igs olod | ,E 8| o | Feo, Name of Frod s
t4 |5 3 255 |285Z]|38 8328 2
82|23 Za b 5055|8352 (48 .
o - co 2 |eEx3| 28242
& 0S5 |88 E|es 8|28
& $E| S8
gl v i
— — — — _ — . _ _ — |Daikon (Raphanus saii-
. vus) (Japanese radish).| 145
— —_ —_— _ — . . __ _ —. |Gobo (Aretivm  cappa)l ™
(Burdock)m, . . . . . 146
néant .
12.5 ] 0.286 | 0.080 0. 0. . . i 0.014 |Jagoimo (Solanum tubero-
5 2 trace 37 23 | 3.0 9.5 nil 4 sw’f) (Potato) « - - -| 147
.1 | o, .0 . . . Jinenjo (Dioscorea Fapo-
7-1 | 0.141 | 0.064 | 0.07 { 0.65 | 0.23 | 5.8 1.3 | 0027 | 0.1z 1 e yarmy r4d
Kabu (Brassica campes-| _
- - - — — - — — — — tris, var. Rapifera)
l(Turmp). ...... 149
—_ _ _ _ _ . _ _ |Kikione (Plaly:bdon grah-
- - diflorum) (Kikio root) .[ 150
- . . |Ruwai (Sagittaria sagit-
10.2 10.612 | 0.418 |~trace | 0.87 | 0.33 | 7.5 | 2.7 | trace O-OT 1 tifolia) (Arrowhead) . .| 131
| Nagaimo (Dioscorea -baia-
6.6 0.258 — | 0.05 | 0.52 | 0.18 { 4.8 1.8 | 0.021 | 0.004 tas) (Cultivated yam) .| 152
Nataikoa (Sagillaria sagit-
5.1 |o.137| — 0.12 | 0.51 | 0.29 | 3.6 1.5 | o.010 | 0.014 | itfolia) (Chinese arrow- ‘
) head)......'.353
— _ __ [Ninjin (Daucus carota)
- - - - - - - (Carrot) . . . . . . . 154
: Renkon (Nelumbo muci-
5:7 | 0.292 { 0.160 0.22 | 0.35 | 0.15 { 2.2 3.5 [ 0.022 ( 0.006 fera)(Indianlotus root).| 135
néant . Satoimo (Colocasia ainli-
8.9 10.331{ 0,067 | nil | o.55 | 0.19 | 6.1 2.8 | trace | 0.004 | gquorwm) (Taro) . . . .j 157

FOOD OF JAPAN

7



(Concombre) . . - -

r
ROOTS
» < — =
. | T 1
[=]
' ] & = 2 5
Déchets - <5 e
g X . . a { Waste s ‘g E | 8 5 ® T P
1 om deladenrécalimentaire 0 R ° - 8 ! |
g B g Comestib'e = 8 k] & .§ e g 3
.t Edible & S & L g 2
XN - . 2 ©
——— -
158 [Satsuma Imo (Ipomea
batatas, var. edulis) t a 6.8
(Patate) . . - . . . . b . 93-2 | 64.4 | 1.1 | 0.21 26.2 | 0.6 | 0.68 | 114
159 {Shoga (Zingiber offici-
mals) (Gingembre) . . - - - - - - - -
160 {Takenoko (Phyllestachys
nuitis) (Fousse de bam- — — —_ — — —_— — -
bou). . . .« . . ..
161 (Tamanegi (Allzum cejba) {a. 14.9 "
(Oignon). 15 . 8.1] 79.2 | 0.9 o.xx| 4.3 0.5 | 0.26| 22
162 |Tororoimo (Dioscorea ba- a. 13.4
iaias) (Igname chinoise). i b . 8.6| 61.0 | 4.2 | 0.05| 19.2 | 1.2 | 1.06 97
163 |Udo (Aralia cordata) _ _
(Salade) o « + » . . . - - - - - -
/
g i s a 35-7
164 | Wasabi-(Eulremia wasabi) 3 b . 64.3| 44.8'| 3.3! 0.13| 14.3{ 0.9 {0.82| 73
165 |Yatsugashira (Colocasia _ . . _ ___ _ _
gigantea) . - - - . . -
166 | Yuri (Lilii tigriniz mdzx) ’ a 7.0 _ K '
(Racine de lis). . 5. 93.0] 61.0 [ 4.0.| 4.55| 21.9°| 0.4 | 1.16 | 149
OTHER
194 |Kabocha (Cucurbita mos- a . 7.2
chatd) (Potiron) . 5. 92.8 | 85.5 | 1.1 | o0.37| 4.3 | 0.86 | 0.65 | 26
195 | Kikunohana (Chrysanthe-
mum sinense, var. hor- _ _ . _ . - - —_
tense) (Fleurs de chry-
santhéme) . » - - - - i
196 |Kiuri (Cucumis salivis) . _ _ _ _ —_

P —
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VEGETABLES (continued).

—r——————
S ————T h——— p—— e ———— — ———
s Cendfds — Ash Alca].m.ltéduca
- Alkalinity due to -
4218 % ) eas ,
c 212 2| now | ma 2 38| ¢¢
= . .
o 1g 8 2e 2 P E _§§ 2 gﬁ 3| uE g | Ca0 Fe, 0, Name of Food 3
TR I EL 3|52 5| 29 &) 35 8 “
25| 8 £ Ea R EREE] FEE N EER
g3 8 CIERCN CE PG - RCReR
) = neg e 25’(: o = g ~
2 CISI - TS Eabid- TN K-
= g'tol -
@ u,E
5

Satsuma Imo (Ipomaza ba-

7.2 | 0.166 [ 0.114 | » 0.34 | 0.34 [ 3.0 3.3 » | 0.005 ég:zétp‘;géo) saulis 2

Shoga (Zingz'jm- officiniale)
(Ginger). .. .. .. I59.~

_ _ . Takencko {Chyliostachys|.
nuitis) (Bamboo shoot). | 160

- . Tamaneg: (Ailium  cepa)

—" | 0.134[0.091 | trace | 0.13 | 0.13 — — | 00037 — (Onlon) . . - . . .. ) 161
Tororoimo (Dioscarm bata-

10.0 | 0.673 |0.118 ) 0.23 | 0.86 | o.19 | 8.1 1.9 0.061 | 0.006 | fas (Chinese Yam). . .| 162
. _ _ __ |Udo (drelia cordatn)

- - - - - - (Salad) . - . . . .. 163
I A '

4.8 {o.5270.170| trace | 0.32 } 0.50 | 1.5 3.3 | 0.084 | 0.004 {Wasabi (Eutremia wasabi)| 164

Vatsugashira (Colocasia

- - - - - - - - - - gigantea) . . . . . . 165
. . Vuri (Lilii fgriniz radiz).
7t7 | 0.632 | 0.245 | trace | 0.70 [70.46 | 5.7 2.0 l o350 |0.076| (Lilyroot) .. .. . .l 169
VEGETABLES.
[ néant Kabocha (Cucurbiia mos-

5.4 | 0.182| 0.035| 0.06| 0.35 | 0.30} 3.6 | 1.8 nil | 0.002 | chata) (Pumpkin) . . .| 194
. . |Kikunohana (Chrysan-
— themum sinense, var.
— — - hortense) (Chrysanthe-
mum flowers) . . . 195

- Kiuri (Cucumis sativus)
- — | — - | — - - - (Cucumber) . . . . . 196
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-
. OTHER
%—_——‘_
- ;
= Déchets g gl s 2. 5
é Nom de Ia d i i {vWaste § __'_r: = I S 'g 1 T 2
g enréo alimentaire H | ® =z o Ch = | -
= { Gommve, N IR I R
~ . e R g1 & E‘; S &
~ . -
197 Nasu(&olanummdmgana) i a .l 5.3
(Melongéne) . . . . . b {94.5 | 87.9 1.2 | 0.2 3.0 ( 0.8 0.61 23
199 jRakkyo (Allium bakert) _
(Ail de Baker) .. - - = - -] = =
201 {Shunjiku (Chrysanthemum ‘ .
sinense) ~{Feuilles de -] - —_ —_ — —_ — —-
chrysanthéme) . . . .
202 |(Suika (Citrulius vulgam) , a 36.0
(Melon deau) . b . 64.0 | 61.4] 0.3 ] 0.10f 2.8 | 0. | 0.13 L
204 |Togan (Benicasa cerifera) { a . 27.% '
(Courge). . . . . .. b . 82.5 | 8r.r| o.2{ o.02| 1.0] 0.2 0.i0 5 .
205 | Tomato(Lycopericum escu- _ _ . _ _ _ _
lenta) (Tomate) ., . . . | —
i
FRUITS
237 | Anzu(Prunus armeniaca) l a....l 5.9; y
(Pruneau). . . . . . b 194.1 l 8i.9 0.6 | 0.32| 10.0 | 0.9 0.57 43
238 |Banana .(Musa sopien- ! a . ]42.8 ; - _ :
Hiwm) (Banane) . . 5. ;{57-2 | 46.5 | o.7 | 1.26] 7.4 2.0 | 0.37 35
239 (Biwa (Eriokotrya. Fapo- i a . .| 40.7 J
: nica) (Néfiier du Japon) 5. .156-3 | 52.8 | 0.2 | 0.07| o0.5 1 0.2 | o1 4 \
240 Budo (Vzizsmmfera) (Rai- { ; . ;g.g 8.0 ) . ."ufﬁi}t w00 | 0.2 | 0.26 y
" 242 |Ichigo.(Fraise) §a 3-4- : I
4 150 o {5, 96.6 | 91.3 | -0.6 | 0.20| 3.3 [ 0.9 | 0.40 7
243 |Ichijiku (Ficus carica) ‘ ‘ .
(Figue) . . . . . . . —_ — — _— — — —
244 |Kaki (Disopyros kaki,var. a . 20.0 . R
“ demSestim) (Kaki) .' .. x 5. 80.0 | 68.7 { 1.0 o:o7 7.5 | 2.4 0.33 36



VEGETABLES {continued).

——————— e e ey

101

————————

™ Cendmes — Alcalinité due ~ B
- . . pnes—Ash | Alkalinity due to
8 9 = Tt | e eeeet—es -
© '% E .‘to: ) E -2 ‘%
§2 g% | RO Mafy=2lg. )} §E (58] wo | Feo, Name of Faod- s
42|33 PR REEEE EE AR L -
& 4 2 9 Sw P lEoss]| 358 | 5H
& |erF R EER] PR
: & ° g LR ""g -'.; = E . -
; 5] 53
i , . Nasu(Selantummelongana)
{ 4.3 |0.188]0.104] 0.07 [ 0.37 | 0.25 [ 2.7 1.7 | 0036 | 0.004 | (Egg plant) . . . . . 197
— — — - . _ _ _ __ |Rakkyo (Allsum bakeri)
- (Bakers' garlic) . . . .| 199
Shunjiku (Chrysanthemum|
- - - - — - - —_ — —_ sinense) (Leaves of
chrysanttomums), . .} 201
néant |- . Suika (Cilrullus vulgans)
1.3 | 0.0451 0.005 | " ") 0.5 0.08 | o.g 0.8 { 0.012 | 0.004 | (Water melon) . 202
néant Togan (Benicasa cerifera)|’
i 0.9 | 0.028 | 0.003| 0.0f | 0.07 { 0.07 | 0.7 0.2 mil | @90t (Gourd melon) . . . .| 204
\ . Tomato (Lycoperivum escu-|,
- - - - - - - - - lenta) (Tomato). . 208
i ] néant Anzu (Prunus. ariieniaca)
3.7 | 0.084|0.006 | mnil | 0.14 | 0.43 | 1.1 2.6 | 0,002 | trace | (Prume) . . . « . . .| 237
g - néant Banana (Musa sapien-
' 2.6 | 0.120] 0.038| 0.05 | 0.17 | 0.20 | I.5 .1 nil | 0.001 | #ium) (Banapa). . . .| 238
néant | néant . Biwa (Eriobolrya Fapo-
| 1.6 [0.026| nil | nil | 0.08 | 0.13 | 0.8 0.8 | 0.012 | 0.001 | nica) Logquat) . . . .} 239
néant ) Budo (Fitis mmfera.) R
3:0 | 0.053 | 0.033 | nil 0.08 | ¢0.16 | ¢.8 2.2 | trace | 0.003| Grape. « - « + .+ . 240
' néant .
| 2.4 [0.001 | trace | mil | o.7x | 0.29 | 1.3 1.1 | o.013 | 0.203 {Ichigo (Strawberry). . .| 242
: i Ichijiku (Fttus canca)
- | — . _ _ — — — — — (Fig) . . 243
i éant Kaki (Disopyros kaki, var. .
3.5 [0.168[ 0 633 nnil 0.18 | 0.14 | 2.2 1.4 | 0,016 [0.002 | domestica) (Persimmon)| 244



FRUITS, SOFT FRUI';S

! Quand on a rejeté 'écorce.

e ———————— —
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£ | Nom dela donsée alimentai Waste = 1E2] 1 |e32] & I |8
E om dela denrée alimentaire 1 = < ° ° F E = 5
z b § gc(;ﬂ::i:ﬁble :H; & 'g § ﬁﬂ‘: = ﬁ 3
< SR
a ——
243 |Kinkan (Fortunella Japo-{ . | a 1z.3
nica) (Cumquat) . . . b 87.5 | 73.7 .1 0.18f 8.4 | 3.2 | 0.45 42
236 |Lemoan (Citrus medica) , a 36.4
(Citron) . - . . . . . [ b . 63.6 58.5 o.5 | 0.0 3.3 0.4 0.46 20
247 |Mikan (Citrus aurantium) a . 23.6 . 1
™+~ (Mandarine) . . . . . %b . 76.4 | 66.3| 0.7 | o.19| 8.3 0.3 | 0.29 39 |
“249 |Nashi  (Pirus  seroting) a 6.0
(Poire). . . ... .. - b . 94.0 | 81.5 0.4 | 0.02| 11,0 | 0.6 0.52 47
253 Na.tsumikan(Citmsaura;z- a 42-4 .
Hum subsp. Sinénsis) g : ‘
| (Gitron chineis) . . . . b . 57-5 52.1 0.6 | 0.16{ 4.1 { 0.2 0.51 20
N A . a . 11.3
5% |Oto (Cerise) . . . . .. g b . 88.7 | 75-8| 1.0 0.43| 10.6 | 0.4 | 0.3 I3
== 1Pt a . 21.2
'35 {Pineapple (Ananas) . . . ; b 78.8 | 72.3| 0.4 | 0.20] 5.0 0.6 0.28 24
156 |Ringgo (Malus pumila) z a . 5.0
(Pomme) . ... .. b 95.0 | 85.3 1 0.3 | o0.07( 6.1 | o.7 0.23 27
257 'farugaki‘(Kaki conservé
dans une barrique 2 — — — - — - - -
vin .. ... ... -
238 \Yuzu (Citrus awrantium ! a . 52.7
7 | subsp. Funos) (Cédrat). b . 47-3 | 39.2| 0.9) o.09] 6.0] 0.8 | 0.36 | 29
271 |Asanomi(Cannabis sativa) _ _ _ . _ — _
(Chénevis) . . . . . . - '
272 Ginna.q (Ginkgo biloba) ; a . i5.1 o
(Fruit de capillaire) . . b b 84.9 | 50.4 | 4.5] 1.31| 26.7 | 0.6 1.33 | 4 )
275 |Kuri (Caslanea pubiner- g a . 14.5 , g
7is) (Chitaigne). . . . b . 85.5 | 5s1.4 ] 3.0 0.35{ 29.8 [ 0.8 jo.75[ 13
276 Kur_umi (?uqlans siebol- a . -] 55.0 262
diana) (Noix). . . . . b . .| 45.0 1.9 | 12.2 | 27.1 2.3 | 0.4 1.02
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((continued).
Alcalinité duc 2 n |
» . B Cendres —Ash | ¢ ealinity due to .
'@ & 9 ——— e | — e —
<E|E . | g
g z ;.; = PO, [ NaCl | 23 |g= o] o 3 “é g | Ca0 | Fe,0, Name of Food z°'
TIEE sfg|2iis| 28058
Feled 3383858 22955
a IO il Bt I I -~
- ° B 2 E
! -
|- Kinkan (Fortunella Fapo-|.
. 8.3 |0.a66] — | trace | 018 | 0.26 | 2.1 3.2 | 0.077 | 0.014 | nica) (Kumquat) . . .| 243
néant Lemon (Citrus medica)
1.8 [ 0.068 [ 0.033{ nil | 0.10 | 0.36 |' 0.6 3.2 | 0.034 | 0.007} (Lemon). . . . ... 246
Mikan (Cifrus auraniivm)
3.1 | 0.107 | 0.038 » 0.14 | 0.15 | 1.5 1.5 | 0031 [ 0.002! (Mandarin orange) . .| =57
néant Nashi (Pirus serotina)
1.7 |0.056 ] mil » 0.22 | 0.30 | 0.2 1.5 { 0.020 | 0,013 | (Pear). .. .. ... 249
- Natsumikan (Citrus auran-
tum® subs .Sme;tszs)
5.8 1 0.093|0.036| o.1x | 0.14 | 0.36 | 2.9 2.9 1 0.034 | 0007 | (cpinece cxlt)ron) 253
néant | néant
4.4 {0.156] nil nil | o.20 | 0.33 | 1.8 2.6 | 0.022 | 0.003 |Oto (Cherry). . . . . . 254
2.5 | 0.064 ] 0.010[ » 0.09 | 0.19 | 1.2 1.3 | 0.017 | 0.006 |Pineapple . . . . . . . 255
Ringo (Malus pumila) :
2.7 |0.048] — — 0.10 | 0.13 | 1.2 1.4 | 0003 | 0.007 | (Appley . . . . . .. 256
__ |Tarugaki (Persimmon
- - - - - - - - seasoned in wine cask).| 257
) Yuzu (Citrus auraniiion,
5.5 | 0.137] — — 0.21 [ 0.15 | 3.3 2.2 | 0.038 | 0.002 | subsp. Funos) (Citron).| 2538
‘ . __ |Asanomi(Cannabis sativa)
il — - - - — - - - - (Mempseed) . . . . .| 271
i néant| néant Ginnan (Gingko biloba)
| 8.6 |o.7r7{0.312] nil 0.48 } 0.86 ] 5.7 2.9 nil | 0.005 | (Maidenhair fruit). . .| 272
| B
l : ' Ruri (Castanea pubiner-
7.9 | 0.483 | 0.156 » 0.27 | 0.48 | 4.2 3.7 | trace J 0.019 | wis) (Chestnut) . . . .| 275
. Kurumi (Fuglans siebol-| .
— 1.961)0.050| — - — —_ — | 0.06 |0.005 | diang) (Walnut), . . .| 276
1 When peel is rejected,




Numéros

Nom dela denréealimentaire

345

347

349

350

351
352
353
354

355

356
357.
358
359
360

361

Poissons de mer,

Ainame (Hexagraminos
otakii) (Truite de roche)

Akael (Dasyatis akaei)
(Raie épineuse). . . .
Amadai (Latilus sinensis).
Anagb (Congrellus anago)
(Congre), .. .. ..
Anko (LopFinis selegirus)
(Baudreie) . . . . . .

Ara (Niphon spinosus). .

Bora (Mulet gris) . . . .

Buri  (Seriola  radiats)
(Poisson jaune). . . .

Fugu (Tétrodon) , . . .

Hamo (Muréne cendrée) .
Haze (Acantho globius fla-
vimanus) (Gobie) . . .

Hirame (Paralichihys ali-
vaceus) (Flétan). . . .

Hishiko (Engraulis Fapo-
nicus) (Anchois), - . .

Hobo(Chelidonichthys
bumi) (Rascasse) . . .

Ibodai (Psenes anomalis)
(Ebodai). . . - . . .

Inada (Serivla quingue

jaune). . . . . . ..

radiata) (Petit poisson|

e ‘Q "E =
Déche b S| &= <
a { Wacstets § g E i T g
I § o Q 3 =
> { Eae e F"flelz2|?
¢ Al I BRI I
3 a. 50.0 |
b . 50.0[ 39.9| 8.8 o.531 0.60] 41
z a . 20.5 ‘
b . 70.5] 56.3 | 15.4 | 0.69] 1.61 70
’ a . -l 19.6
b . 80.4( 62.6 | 14.3 | 1.96{ 1.75] 77
i a . -1 333 ‘
b . | 667 51.2|11.8( 2.94] 1.10 76
’ a . 33.5 » ’
b . 61.5/ 52.3| 7.9 | 0-35[ 0.58[ 36
1 a . 12.3
b . 87.71 67.3|18.2 | 0.87/1.30| 82
’ a . 37.0,
I & .. 63.0] 44.4{12.6 | 4.89| 0.67 97 |
1 a . —
b . 100.0| 73.9 |22.2 | 2.16| 1.45| 111
l a . 33.0
b . 67.0{ 53.4 | 12.5 | 0.28| 0.91 54
{a. 46.7 0
5. 53.3] 40.6] 9.5 | 2.96| a.69 | 67
fa. 54-5 ‘
{5 .. 45.5/ 36.2 | 8.5 ] o0.50} 0.75| 40
g a . —
b . 100.0| 79.5 | 18.6 | 0.62f 1.25]| 82
x a.. 23.3
b. 76.7| 56.3{ 16,3 3.77] 0.44 | 102
, a . 20,2 ' i
'b . 79.8 61.1 | 11.2| g5.52| 1.25 97
a . 18.2
g' b 61.0 Z.12[ 1.34[ 97

81.8f

BTN

|

Teneur en aleali
Alkalivalue

3:5

2.3

59

5-3

2.4

4.5

11.792

e

" Total de l'azote
Totnl nitrn,

S——
ac -

I

1.399|
z.469w
2.229]
1.887
1.256
2.902
2.016
3-555
1.994
1.526
©.905

2.976

2,616

2,826




Azote soluble dans 'eau
‘Water-soluble nitrogen

PO, | NaCl
— l0.28 | 0.13
— lo.877| 0.16
0.683 | 0.446 | 0.31
0.367 | 0.355 | 0.53
0.343 | 0.200 | 0.14
9.389 (0.534 [ 0.11
0.420| 0.321 | 0.23
0.548 | 0.692 { 0.61
0.354 | 0.461 [ 0.21
0.236 '0.918 Q.13
0.332 | 0.375 0.08
1.129 | 0.524 | 0.29
0.:716 0.304 [ ©.21
0.4';'8 0.552 0:4§
0.135 | 0.508

0.24
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FISH
Alcalinité duc 2 =
Cendreg — -
encres ASI.-L‘ Alkalinity due to
e et | p— -~
=]

2 ed| 2% .
232 |25, 2425 |gE 5| @O | Fe0s|  NameofTou s
5= & |2-2z2|gB oSG E
Sa 4 [Busd 3 a ’g SH o5
£ 85 2IEEZE o o= g

LA Sl Rl
“%| sk -k
Sea Tish,
Ainame (Hexagraminos
0.29 | 0,40} 1.0 1.2 {0.070 | 0.005 | Otakii) (Rock trout). .{ a4
Akaei (Dasyalis akaet)
0.90 | 0.72 | 3.1 2.0 | 0.282 | 0,004 | (Stingray) .. - . . . 346
0.460 | 1.29 | 2.1 1.1 | 0.475 | 0.004 |Amadai (Latilus sinapsis)| q49
Anago (Congrellus anago)
0.69 [ 0.41 | 1.1 2.3 10.119 [ 0.004 { (Congerecel) . . . . . 349
n
: Anko (Lophinis setegirus)
0.33 | 0.24 | 1.1 1.2 | 0.020| 0.012 | (Angler). . . . . . . 350
0.75 | o.54 | 3.2 2.7 | 0.053 | 0.004 |Ara (Niphon spinosus). .| 351
0.37 { 0.30 | 2.8 0.9 | 0.038 | 0.004 |Bora (Grey mullet} . . .f 352
Buri (Sericla radiata)
0.74 | 0.83 ] 2.5 3.1 o.253]0.006} (Yellowfish) ... . .l 353

. Fugu (Teirodon) (Globc

0.75 | 0.15 | 3.1 6.7 { 0.019 { 0.003] fish). . ... .. 354
Hamo (Mureanesox cine-

0.28 | 0.41 | 1.3 0.5 1 0.08470.002| 7us) ... . . . . . .| 355
) Haze ' (Acantho globius

0.35 ] 0.41 | 1.5 1.4 | 0.116 | 0.002 | Aavimanus) (Goby) . .| 356
néant Hirame (Paralichthys ali-|

0.92 | 0.33 | 3.7 1-6 { nil {0.004( wvaceus)(Halibut) . . 357
. _ __ (Hishiko (Engraulis Fapo-

- - - ncus) (Anchovy) . . .| 358
. Hobo(Chelidonichihys

o.2z [ o.21 | 1.8 0.5 }o0.017] 0.002] kumi) {Gurnard) 359
. Thodai (Psenes anomaks)

0.59 | 0.66 1 2.0 2.5 | 0.202 [ 0.005] (Ebedai) . . 360
Inada (Seriola quingue ra-

0.61 | 0.74 § 2-4 1.5 | 0.144 | 0.005 | diata)(Youngyellow fish)| 361
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FISH
- = — e ——
- " .
5 S8 1 3 3.2
£ | Nom dela denrée alimentaire l b E 2 5 §21% ‘g
2 . 2 o 213
Co b] ! RS 4 815 =
- o { S Fl%8| 8|2 |° |88zt
£ | © < e SH
Poissons de mer (suite).
362 |Isaki (Parapristi pomum z a .. 28.8
irtdineatumy). . . . . . b.. 71.2| 51.7 | 15.3 | 3.33 1.13| 94 | 5.1 )z2.444
| S Lese s a .. 20.8
363 |Ishimochi(Seiena schiegti) { h... 79.2] 63.3{ 10,5 | 4.22| 0.46 82 1.7 | 1.669
364 {Itoyori (Nemipierus { a .., 41.2 :
sz‘gensis) ....... b .. 58.8] 46.0| 10.5| 1.58 0.72| 58 | 2.5(1.675
365 |Iwashi (Clupea melanos- g a . 39.6
ticta) (Sardine) . . . . 5. 60.4| 46.7 | 12.0| 0.88} 1.41| 57 | 3.3|1.914
366 |Kamasu (Sphyrana Fapo- G . — *
nica barravudas). . . . i b . 100,0) 67.9 | 21.9 | 5.00] 4.88| 136 | 18.3|3.505
367 |Kanagashia (Lepidotri- i a . 64.0
glaalata) . . . . . . . 36.0]27.5 | 7.1 1.04{0.77| 39 | 2.9|1.854
368 |Katsuo (Kafsuwomus pe- "a . 29.5% ;
lamys) (Bonite) . . . . ’ b . 70.5] 42.8|x8.3 | 7.78 1.12| 147 | 3.3 [=2.920
370 |Karei (Karenis bicoratus) i a . 0 5.8
(poisson plat). . . . . b . .| o94.2{ 70.6|17.4 | 4.20| 4.53| 114 | 3.4{2-785
371 |{Kawahagi (Monocanthus ’ a . 63.6
cirrhifer). . . . . . . b 36.4] 28.6| 7.4 | o.16)0.55| 32| 1.3|1.175
. . . a . — '
372 |Kisu (Sillago Japonica) . i b .. 100.0[ 80.9 |17.0 | r.1af 1.17| 8o | 4.z |2.270
373 |Koaji (Trachurus Fapo- l 8. ... 217 - )
MIGUS) « -+ + 0 s e b.. 78.3| 59.7{15.0| 2.29| 2.06| 83 | 3.1]=2.240
374 |Kochi (Platycephalus in- 2 49.5|
dicus) (Téte plate in- g . :
d;:nn)e)( .e.e .p. em b . 50.5| 39.7 | 10.2 | 0.35 9-87- 50 [ 3.0[1.630
375 (Kodai (Pagrus major) a 24.4
(“ Porgy ™, de Ja famille { . ' o lz.a11
des sparid®) . . . - - b 75-6/ 57.3 [ 14.5 | 4.80 1.57 | 104 } 6.02-3
376 {Konoshiro (Konosirus j a . 2z.8! -
punctatusy (Alose) . . . 5. 77.2| 63.0 | 12.3 | 0.60| 1.19| 57 | 2.2[1.968
377 |Kurodai (Sparus laius) a . 57.8]
! (Daurade) . - . . . . b . 42.2| 30.6 | 8.7 2.19/ 0.68| 56 | 2.4 ;.388
378 [Maguro (Thynnus orten- i a . —
talis) (Thon) . . . . . b 100.0| 51.9 | 19:3 | 26.20) 3.50 | 341 | 8.6 3.081
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Sea Fish (continued).
Isaki (Parapristi pomuim
0.444 | 0.623 | 0.16 | 0.51 | 0.62 | 2.7 2.4 [ 0.112 | 0,005 | [Irilineaiums). . . . . . 362
0.546 | 0.399| 0.24 | 0.32 | 0.13 | 1.4 0.3 | 0-044 | 0.003 |Ishimochi{Seiznaschlegli)| 263
h Itoyori (Nemipterus
j9.366 | 0.265] ©.14 | 0.34 0.38 | 1.7 0.8 | 0.066 | 0.008 | stmensis). . . . . . . 364
. Iwashi (Clupea melanos-
0.387 | 0.289| 0.04 | 0.92 | 0.49 | 2.1 1.2 | 0.132 ] 0.008 | tifea) (Sardine) . . . .| 363
i ‘ * Kamasu (Sphyrana _‘}’apa-
0.709 | 1.022 } 3.22 | 3.53 | 1.35 | 1.1 17.2 | 0.530 | 0.003 | nica barracudas) . 366
i Kanagashira (Lepido-
}0.372 | 0.292 | 0.09 | 0.18 | 0.59 | 0.7 2.2 | 0.219 | 0.001 | friglaglata) . . . . . 367
‘ KRatsuo (Katsuwomus pe-
0.549 | 0.641 | 0.36 | 0.53 | o.59 { 0.8 2.5 | 0.164 | 0.004 | lamys) (Bonito). . . i 368
] k Karei (Karems bicoraius)
0.847 | 0.512 | 2.33 | 4.20 | 0.33 | 2.5 0.9 | 0.092 | 0.003 | (Flatfish) ... ... 370
! Kawahagi (Monocanthus
f0.315 | 0.199 | 0.09 | 0.32-| 0.23 | 0.4 0.9 | 0.038 | 0.002 | cirrhifer). . . . . . - 371
i
:‘0.53,6 0.527 § — 0.47 4 0.70 | 1.7 2.5 | 0.174 | 0.004 |Kisu (Stllago Faponica) .| 372
" - Koaji (Trachurus Fapo-
+40-734 1 0.834 | 0.38 | 0.50 | 1.47 | 2.0 1.1 | 0.549 | 0.001 | micus) . . - .. ... 373
: Kochi (Plaivcephalus in-
0.307 | 0.393 | 0.09 | 0.35 { ©.52 | 1.5 1.5 | 0.140 | c.o03 | dicus) (Indian flathead) 374
: Kodai (Pagrus majar)
0.438 [ 0.457 | 0.95 |'1.00 | 0.48 | 2.7 3.3 | 0.061| — (Porgy) - « + « + - - 375
Konoshiro (Konostrus pune-
'\0.253 0.519{ 0.45 | 0.63 | 0.56 | 1.2 1.0 | 0.133] 0.005 | tatus) (Hickory Shad) .} 376
; Kurodai (Sparus lalus)
10.234 [ 0.159 | 0.17 | 0.39 [ 0.29 | 1.6 0.8 | 0.042 | 0.003 | (Gilthead) . - - . - . 377
, ' Maguro (Thynnus orien-
/i-250 | 0'812 | 0.84 | 1.34 | 1.16 | 5.6 | 3.0 |0.373| 0.007 | lalis)(Tunny) 378




. FISH]
S —— . i=_—_—~_——~.“_
-~ __—.‘\I
Déch s 5 [ <: =gt8 il
. L A Slexl | V|8 |iE]EE
g Nom deJa denrée alimentaire | 3 s 2 @ 2 S = | e E !
£ » g Comestible 2 |&g)| 2 g1 8 15812z
Edible 21 E & é E < E E
‘ &
" 4
il
k)
Poissens de mer (suile).
379 [Managatsuo (Pseudo clen- a ., 14.6)
nius percoides) . . . . b . 85.4] 63.3 | 15.5| 4+63] 1.68 | 106 | 4.9 2.47)
380 |Mebaru (Sebasiodes schle- a . 535 ) Y
gef).. . - . v v o . g ... 46-5(36.0| 9.8 0.76] 0.67 ! 47 3-1 | 1.56
381 |Mutsa (Scombrops. cheilo- a . 28.8
diptroides) (Maquerean) { 5. 71.2| 54.3 | 13.2 | 2.86| 0.82 | 81 | 3.8 |z2.10
383 [Nishin (Clepeis harengus) ’ a . 39.1 1 '
(Hareng). .. .. .. . b . 60.9] 45.1 | 9.6 | 5.10| 0.80 87 2.2 | 1.54
L. a .. ..| 65.6 - -
384 [Okoze (Minious Adamsi).| ? b.. 34.4/28.0( 5.8 0.12{0.41| 35 { 1.8]0.9;
385 [Saba (Scomber Faponicus)l' i a. 2.2 :
(Grand magquereau) . . b. 97.8 72.2 | 16.0 | 8.40] 1.10| 145, | 4.6 2.56)
386 |Samma (Cololabis saino) a . 14.9 ‘
(Espéce de brochet) . . b . 85.1) 54.7 [ 17.5 | 10:70] 2.55 | 172: | 4.4 | 2.8
388 |Sama (Lamma cornubica) a .. —_
(Requin). . . . . R z b.. 100.0] 62.4 ] 13-4 | 24.20{ 0.85 | 280 { 3.9 | 2.14§
389 ({Sawara (Cybium nipho-) .. . —
micum). .. . .. . | ; b ... .l1o0.0] 65.6(22.4| 9.16| 2.48 | 187 | 5.7 |3.5%
390 |Sayori (Hypo;amf;;usf
sayori{Demi-bec) (Pois+, a... 29.2
son de la famille des { b.. - 70:8 62.5]13.2 | 1.49] 131 68 | 4.4 |2.095
“ Hemiramphid= ). .
391 [Shitabirame (Rhinopla~. a . 20:2 -
gusia Faponica) (Sole) .| { & . 79.8{ 63.0|13.9 | 1.46] z.61 | 70.| 4.2 |2.23
392 |Shirauo (Salagichthys mi-|: a . — i
¢rodon) (Blanchaille), .|: { b . 100.0| 84.513.3 | 1.13[ 1.29| 65 | 3.0]2.19
393 {Suzuki (Lateolabrax Fapo-|: a .. 27.1 |
omicus) . . ... . 3 b.. 62.9{ 48.3 {12.1.| 1.91{ 1.36( 67 | 4.1]) 0.9
394 |Tachiuo .(Grichinurus- ; a 16.0
f:ﬁé)_- ? Eoissonty ‘ 5. 84.0/ 53.8|13.9 | 15.30] 1.09 | 199 | 4.3 |2-%
6 {Takasago . . . . . . . @ ... 653 " "
395 |telasago ! b 34.7)27.4| 6.7 o3s| 0w | 31 | 1.7 1.0
397 (Tara (Pollachinus brandii [ a g = - \ : "
Morue) . . . ..., b. | 100.0} 74.7 | 21.7 | 0.91| 1.41 98 | 5.0]3-4
398 [Tobiuo (Cypelurus agoo) a . 33.3] . L A
(Poisson volant) . ... b . 66.7 51.9' 13.5 [ 0.22{ 0.85 | 55 [ 4.7
399 |Wakasagi (Hypomesusoli|' ( a . . — ' .
dus) (Eperlan) . . . .| z b.. 100.0} 77.8 } 17.1 | 2.90} 3.03 l ‘97 1 6.9 2.1
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Sea Fish (continued).
Managatsuo (Psc'ucio clen-
0.566 { 0.731 | 0.90 | 1.26 | 0.42 | 3.0 1.9 0.011 | 0.004 | ‘nius percoides) .
. ‘ Mebaru (Sebastodes schle-
0.322 | 0.356 | ©.12 | 0.33 | 0.28 | 1.7 1.4 |0.031|0.002| geli). .. ... .,..
. Mutsu (Scombrops cheilo-
0.3031 0.422) 0.10 | 0.41 | 0.41 | 2.1 1.7 ] 0.053 | 0.004 | diptroides) (Mackerel) .
. Nishin -(Clupeis lmref"‘us)
0.261 | 0.392 | 0.18 | 0.39 [ 0.41 | 1.4 0.8 | 0.087 | 0.003 | (Herring) ... ...
0.190 | 0.195| 0.14 | ©.25 |} 0.36 | 1.0 0.8 | 0.039 | 0-001 |Okoze (Minious Adamsi).
. Saba (Scombes }'apomcus)
0.352 | 0.138 0.30°) 0.46 | 0.6z | 2.3 2.3 ] o.117 | 0.013 | (Spanish mackerel) .
Samma (Cololabis sama)
1.006 | 0.5177 1.76 | 1.97 | 0.58 | 2.4 2.0 | 0.193 (0.009 | (Skipper) .. .. ..
Same (Lamma cornub;;a)
0.592 | 0.385| 0.30 | 0.52 | 0.33 | 2.6 1.3 | 0.038{ 0.006 | (Shark) ..
) ' Sawara (Cybmm mpham- -
0.982 1 0.751| 1.48 | 1.94 | 0.54 | 4.8 0.9 |o.110} 0007 ) aumy .. .. .. L.
Sayori (Hyporamphus
— |0.421] 0.66 | 0.79 | 0.52 | 1.2 3.2 | 0.122 | 0.008 | sayori) (Half: beak)
- Shitabirame (Rhinopla-_‘
0.452 ; 0.777 | 0.30 {"e.52 | 1.09 ] 2.0 2.2 | 0.416 ] 0.005 | gusia Faponica) (Sole).
Shirauo (Salngichthys mi-
0.812 _ 0.06 | 0.31 0.98 | 1.5 1.5 | 0.254 | 0.004 | ¢rodon) (Whitebait) .
Suzuki (Laleolabraz ‘}’a_bo- :
0.458 1 0.327 | 0.65 | 0.72 | 0.64 | 2.6 t.5 |0.238{0.003] micus). .. .. ...
Tachiuo (Grichinurus ¥a-
0.410} 0.416 0.55 | 0.67 | 0.42 ]| 2.6 1.7 | 0.108 | 0.005 | ponicus) (Hairtail) .
— |0.247] 0.08.] 0.27 | 0.20 | 1.1 0.6 | 0.045 | 0.002 [Takasago . . . . . . .
. Tara (Pollachinus brandu')
0.761 | 0.596 | 0.50 | 0.58 | 0.83 | 2.7 2.3 10.220|0.006| (Cod) . . ... ... .
Tobiuo {Cypelurus agoo)
— |o.460| 0.x5 [ 0.58 [ 0.27 [ 1.4 | 3.3 |0.066{0.006; (Flyingfish). ... . :
. Wakasagi (Hypomesus|
1.106 | 1.534 | 0.1x | 0.41 | 2.62 | 2.2 6.1 | 1.085 | 0.007 [ olidus) (Surf smelt) . .
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FISy
v—“f S—— 4%\
3 ~ "
° . gl s | 2 e
{ Déchets < ° 3 = b w |® 8 8 E
S . 1 Waste 3 - | 1 B 5|58
2 Nom dela denrée alimentaire 1% % 8 Py < :: g%
Z { Comestible g [~ 2 £ 3 S |3 % 73
{ Edible m & & & E S ‘2
——
Poissons de riviére,
o2 |[Dojo (Misgurmis anguilli- t a . —_
4 ca.ns}atus) (Loche). . . b . 100.0 79.8 | 14.8 | 1.24/3.28| 72| 9.7(2.36
403 |Funa (Carrasius auratus) a ., 63.0
(Carpe crussienne) . . y 37-01 29.4| 6.2 1.08 0.48| 35| 1.7)0.99
404 {Koi (Cyprinus carpio) i a . 14.1
“arpe) . . . .+ - . b 85.9) 56.7|20.5 | 8.93] 1.29 167 ‘4.9 3.20
403 |Namazu (Parasiburo sa- 1 a . 64.0 .
rolus) (Loup de mer) . . - 36.0] 27.8] 6.6 0.81 00.49 35 | 1.8}1.05:
o a . 28.7
406 Tanago(Aphulognathus).. ; b 71.3{ 55.4 | 13.0 | 1.17] 1.80| 64| 5.4]2.00
407 |Unagi (Anguilla Fapo- {a. 35.0
nica) (Anguille). . . - Ld . 65.0| 30.3| 8.7 | 23.3] 0.55| 276 | 1.8 | 1.38
408 |Yatsume Unagi (Lampe- a. 22.9
tro - Faponica) (Lam- ; 5. 77-1| s2.1 | 10.1 | 14.6 0.57 | 177 | 2.5 |1.61
proie) . - . . . . . . S !
Poisson séché ou salé.
No# 410-418 inclusive-
ment (sauf n® 416) :
La composition chimi- ‘ .
que de ces poissons au -
moment de leur achat est -
la méme qu’au moment de )
leur utilisation.
La plupart de ces den-
rées alimentaires sont mi-
SES €N Conserves aprés que
l'on a enlevé les arétes.
Dans le cas des petits
poissons, dont on n’enléve
pas les arétes, le poisson .
-|tout entier est utilisé
comme denrée alimen-
taire. )
416 Shicjake (Oncorhyncus (a. 8.5 -
kea) (Saumon  chien Pb . 91.5) 52.4 | 25.3 | 6.7 | 6.7 ] 160 | 7.0|4-95




a
continued)-
_____(______.—-—-——__—-—'———_ e rere—
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River Fish.
néant Dojo (Misgurmis anguilii-
0.497 | 1.587 | nil | 0.23 [ 3.05 | 1.5 8.2 | 0.913 ] 0.012 | candaius) (Loach). . .| 402
Funa (Carrasius auratus)
0.133 | 0-225 | trace | 0.13 | 0.35 | 0.7 1.0 | 0.080 [ 0.002 | (Crussian carp). . . .| 403
Roi (Cyprinus carpio)
0.543 | 0.712 | 0.15 | 0.68 | 0.61 | 2.7 2.2 | 0.087 {0.006| (Carp). .- . . .~ .{ 04
Namazu (Parasiburo saro-
— [0.250[ 0.62 | 0.29 | 0.20 | 1.1 0.7 {0.030( 0.003 | fus){Catfish). . . .. 40§
0.394 { 0.970 | ©.19 | 0.26 | 1.54 | 1.3 4.1 | 0.563 | 0.003 {Tanago (Ackerlognathus).| 406
Unagi {(Anguilla Fapo-
— |0.364 | o.11 | 0.19 | 0.36 | 0.9 0.9 | 0.066| 0.004 | mica) (Eel). . . . .. 407
Yatsume Unagi (Lampe-
0.3711 | — — 0.23 | 0.34 | 1.0 1.5 | 0.025 | 0.005 | tro Faponica) (Eel} . .| 408
Fish, Dried or Salted.
Numbers 410-418 inclu-
f sive (except No. 416) :
{ Composition as pur-
‘ ~ chased is the same as
. » L composition as used.
i Most of these foods are
preserved after removal
of the bones.
In the case of small fish,| *
in which the bonesremain,
the whole material is used
as food.
Shiojaké (Oncorhyncus
— |o.705| 6.00 | 6.06 | 0.62 | 4.6 | 2.4 |0.125 | 0.006 | keia) (Dog salmon) . .| 416 -
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Appendix I

~ -

LITERATURE RELATING TO THE CHEMICAL-AND PHYSICAL
PROPERTIES OF THE FOOD OF JAPAN

The references are grouped according to subject-matter and are
arranged in each section in alphabetical order of authors’ names and .
numbered consecutively. _

The List of Authors will be found on page 126.

Where not otherwise stated, the literature referred to is in Japanese.
Thefollowing abbreviations have been used :

Fourn. Chem. Soc. Tokyo %, for Fournal of the Chemical Society of Tokyo. -

Fourn. Sci. Agric. Soc. Fapan, for Fournal of the Scientific Agriculiural Society
of Fapan.

Fourn. Chem. Soc. Fapan, for Fournal of the Chemical Sociely of Fapan.

Fourn. Agric. Chem. Soc. Fapan, for- Fournal of the Agricultural Chemical Society
of Fapan. ‘
Bull. Agric. Chem. Soc. Fapan, for Bulletin of the Agricultural Chemical Society

of Fapan.

Inst. Phys. Chem. Tokyo, for Scientific Papers of the Institute of Physical and
Chemical Research, Tokyo.

Progress Science Nutrition, T.S.L.N., for Report to the League of Nations on
the Progress of the Science of Nutrition in Fapan, by Tadesu SAIKL )

Bull. Gov. Exp. Fish. Stat. Chosen, for Bullelin of the Government Experi-
mental Fishery Station of Chosen. :

Rep. Coll, Fish. Tokyo, for Reports of the College of Fisheries, Tokyo.

Fourn. Fish., Inst. Fapan, for Fournal of the Imperial Fisheries Institule of
Fapan. :

Bull. Coll. Agric. Kagoshima, for Bulletin of the Kagoshima Imperial College
of Agriculture and Forestry.

Fourn. Coll. Agric. Hokkaido, for Fournal of the College of Agriculture of the
: Imperial University of Hokkaido.

Example of entry:

Fourn. Chem. Soc. Tokyo, 1915, 36, 1153-1168; meaning : Fournal of the Chemical
Society of Tokyo, Volume 36, pages 1153 to 1168 inclusive, published ia the

year 1915. (See footnote below regarding the change in the name of
this society.) :

. 1 In the year 1921, the Tokyo Cherical Society was transformed into the Chemical Society of
Japan, and the title of the joum.{ altered accordingly. .
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ALKALINITY

NisyizaKl, Kotaro, and Aovacr, Ei. — “On the Alkalinity of Foods and on

the Value of Calcium Salts in Nutrition”, Fourn. Chem. Sac. Tokyo
1915, 36, 648-674. '
Sasaki, Rinjiro. — “On the Metabolism of Alkali Salts in Animal Body”,

Part I, Fourn. Sci. Agric. Soc. Fapan, 1924, 256, 133-150.
— “On the Metabolism of Alkali Salts in Animal Body”, Part II
Fourn, Sci. Agric. Soc. Fapan, 1924, 259, 313-310. ~ A
—  — “On the Metabolism of Alkali Salts in Animal Body”, Part III
" Journ. Sci. Agric. Soc. Fapan, 1924, 266-271, 12-2q. '

BarLEY,
HasniTana, Yoshitaka. — “On the Chemical Constituents of Malt Germ,
especially in regard to Hordenines”, Fourn. Chem. Soc. Tokyo, 1919,
90, 647-667.

— “On the Occurrence of Hordenine in Seedlings of Cereals, Fourn.
Chem. Soc. Tokyo, 1920, 9I, 545-556.

MuramaTsy, Shinsuke. — ““On the Change in Quality of Rice which is exposed

to Carbon Disulphide”, Fourn. Sci. Agric. Soc. Fapan, 1920, 219,
- 805-800. : -
NocgucHr, Y. — “On the Activity of several Enzymes of Rice kept in Storage”,
, Fourn., Sci, Agric. Soc. Fapan, 1923, 245, 115-120,
- Taxanassi, Eiji, and Surranama, Kiyoshi. — “On the Hordenine of the
Naked Barley”, Fourn. Sci. Agric. Soc. Fapan, 1926, 2, 78-79 (in
English).
Yasupa, Sadas. — ““On the Resistance ot Barley to Winter Cold : I, On the

Relation of the Winter Cold to the Monosaccharide Content”, Fourn,
Sci. Agric. Soc. Fapan, 1920, 288, 486-492.

Beans anp Bean Propucrts.
Soy Bean. -

Ito, Takeo. — “On the Composition of Natto (Fermented Bean)”, Fourn. Agric.
Chem. Soc. Fapan, 1926, 2, 32-38. ]

Kato, Yogoro. — “On the Coagulation of Tofu (Soy-Bean Protein)”, Fourn.

‘ Agric. Chem. Soc. Fapan, 1907, 28, 1248. R ]

—  — “OntheProduction of Yuba (Soy-Bean Preparation, richin Protein)”,
Fourn. Agric, Chem. Soc. Fapat, 1910, 37, 1139. )

Kimura, Jiro. — ‘‘Determination of Diamino Acids in Tofu (Soy-Bean Casein)

.. and Kori-tofu (Frozen Soy-Bean Casein)’, Fourn. Chem. Soc. Tokyo,

1920, 4I, 413-420.

Kinosurta, Senkichi. — *Relation between the Ripening of Tastes and Bac-
. teria of Soy", Yourn. Sci. Agric. Soc. Fapan, 1924, 256, 15I-155. _
MuraMaTsu, Shinsuke. — “On the Natural Soaps in Soy Bean'', Fourn. Sci.

Agric. Soc. Fapan, 1023, 44, 1035-1049. ] _
— -— “gStudies on tﬁe Preparation of Tofu (Bean Curd)”, Fourn. Sci. Agric.
Soc. Fapan, 1921, 227, 585-505.

FOOD OF JAPAN 3



MuramaTsyu, Shinsuke “0
) . — “On the 5t "
Soc. Fapan, 1920, 216, 637-64‘:?.rch of Soy Bean

— “Chemical and Physiologi i
e gical Studies of i
< Bean”, Fourn. Chem. Soc. Tokyo, f?a;)an? Igtzhoe, irog?ln-z 5(;{ the Soy

, Journ, Sci. Agric,

—

Onuxi, Motoi. — “On the Presenc
, Motol. e of Oxyglutamj id i 3
o Soy Bean”, Fourn. Chem. Soc. _‘?ang,ul ;21'1'21106?’«':;(;71_1;; Je Frotetnm of
Osnrma, Kintaro, and Arnsumr, Katamatsu. — “On the Preser?(;e f Creatini
S in Beans”, Fourn. Chem. Soc. Tokyo, 1914, 35, 383-301 ot Lreatinin
HIBA, T?’lx{-:)ttaél'{:?é afng K%YAMA, Manshi. — “On the Nutritive Value of the
l t3]
i R, '5r8-68c.’ oy Bean and Pea-nut”, Fourn. Chem. Soc. Fapan, 1923,
AKAHASHI, Teizo. — “On the Composition of Mi - n
v K_?{{oz.‘s_m. Ch;?ﬁ. .SI‘oc. Tokyo, 1908?, 29,l 1%1 s (Soy-Bean Paste)",
aBE, Kikuji. — “The Investigation of Nat »
o Cher;z{. Soc. Tokyo, 192g4’ o 196.a to {Fermented Soy Bean)”, Fourn.
osaiMURA, Kiyohisa. ~— “Chemical Studies of Food Pl : »
Bull. Coll. Agric. Kagoshima, 1919, 3, 4-7. ants : 1V, Soy Beans™,
YosHIMURA, Kiyohisa, and Kawar, Mazumi. — “On the Distribution of

Organic Bases: I, Germinated Soy Bean”, Fourn.

o areata. v , F Chem. Soc. Tokyo,

Yukawa, K. — “Studies on the Carbohydrate of Soy Bean and its relation to
the Brewing of Shoyu”, Fourn. Chem. Soc. Fapan, 1917, 38, 318.

Yukawa, Matao. — “On the Carbohydrates of the Soy Bean and their relation
to 8the Brewing of Shoyu”, Fourn. Chem. Soc. Tokyo, 1917, 38, 318-
350. ' ’

12

Soy-Bean Extract (Shoyu).

MitsuTa, Ryuichi. — “On the Carbohydrates of Shoyu™, Fourn. Chem. Soc.
TDkyO, 1909, 30, 335'348

NakaMuRraA, Keisuke. — “On the Nitrogenous Compounds in the Ika Shoyu”,
Fourn. Chem. Soc. Tokyo, 1910, 31, 597.

Suvzuki, Umetare; Aso, Keijiro, and MitarasHi, Narukichi.— “On the Compo-
sition of Shoyu (Soy-Bean Juice)"”, Fourn. Chem. Soe. Tokyo, 1907,

28, 363.

YosuiMuRra, Kiyohisa. — “On the Composition of Tamari Shoyu”, Fourn.
: Chem. Soc. Tokyo, 1909, 30, 43.
Yykawa, Matao. — “The Rate of Tyrosime in Shoyu Moromi’, Fourn. Chem.

Soc. TOkyOJ 1917, 381 358'373-

Red Bean (Aszuki Bean).

TarazasH], Eiji, and SHIRAHAMA, Kiyoshi. — “*On the Saponin of AzukiBean",
Bull. Agric. Chem. Soc. Fapan, 1926, 2, 120-121. )
Yosuimura, Kiyohisa, and ADACHI, Yahachi. — “Chemical Studies of Food

Plants : Part 2, Azuki (Phaseolus Mungo)”, Fourn. Chem. Soc. T okyo,

]916) 37, 500'504-
BEVERAGES.
Sake. ” ‘

Ito, Mitsuji. — “On the Refractometric Quantitative Analysis of Aicohol in
, Extracts and in Sake”, Fowurn. Agric. Chem. Soc. Fapan, 1925, I,

806-817.
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Kurono, Kanroku. — “On the Putrefacti f ”
Tokl}éa,l ot 3% i ion of Sake”, Fourn, Chem. Soc.
TaxkanasHl, Keizo. — n the Application of Ageing Yeast (Willia anomalé to
gg;:-esggl.d Artlfxcxal Sake”, Fourn. Agric. Chem. Soc. _f}ap(m; 1425, 1
Yamapa, Masakasu. — ““Aldehyde in connection with Sake Brewi
Agric. Chem. Soc. Fapan, 1925, 818-838.

1

ng”, Fourn,

Tea.

Aso, Keijiro. — “On the Oxidase of Tea-leaves", Fourn. Chem. Soc. ,Tokyo
1901, 22, I13. : : ’

Suisa, Tokitaka. — “A New Method of Determination of the Water]
: Tea®; Fourn. Agric. Chem. Soc. Fapan, 1924, 1, 211-222.a crin Green,

Bios.

Svzuki, Bunsunke, and Taira, Tomotsune. — “‘Studies on Bios, Part I

Fourn. Chem. Soc. Fapan, 1925, 45, 200-311; Part 11, 7bid.. 212-3
Taraunasui, K. — “Biostelin”, Inst. Phys. Chem. Tokyo, 1924. J » 312-333

BuckwHEAT.

. 2

Hara, Minoru. — “Studies on the Protein of Buckwheat (Fagopyrum escu-
lentum, Moench) and its Nutritive Value™, Progress Science Nuiri-
tion. T.S.L.N., 1926, 337.

Matsuvama, Yoshihiko. — ““On the Protcins in Soba (Fagopyrum esculentum)
and their Nutritive Values”, Fourn. Chem. Soc. Fapan, 1023, 44,
369-377.

Sawamura, Shin, and Sasaki, Rinjiro. — “'On the Water-Soluble Protein of
Buckwheat”, Fourn. Sci. Agric. Soc. Fapan, 1924, 258, 261-266.

SawamUra, Shin, and Svzukr, Shigeo. — “Preliminary Note on the Presence
of Muci in Buckwheat”, Fourn. Sci. Agric. Fapan, 1920, 216, 647-
648. '

» CEREALS.
(Seé also under individual cereals.)
. Miscellaneous.
Aso, Keijiro, and WaranapE, Yaichi. — *“On the Quantitative Method of

Carbohydrate Determination in Cereal Grains”, Fourn. Sci. Agric.
Soc. Fapan, 1925, 274, 209-220.

Hara, M. — ‘Investigation of the Chemical Nature and Nutritive Value of
' Buckwheat', Fourn. Agric. Chem. Soc. Fapan, 1925, I, 806-904.
Kimura, Jiro. — “On the Constituents and Nutritive Value of Kao-Liang”,
. Fourn. Chem. Soc. Fapan, 1921, 42, 163-180. N
Konpo, Mitsuyuko. — “The Chemical Properties and the Nutritive Value of
the Protein of Italian Millet”, Fourn. Chem. Soc. Fapan,. 1926, 2,
50-53.

—  — “Chemical Properties and Nutritive Value of the Protein of Italian
Millet (Setaria Iialica, Kth.)", Progress Science Nutrition. T.S.L.N.,

1926, 331.

5
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Osmiua, Kintaro, and Koxpo, Kinsuke. — “On the Occur

Pentosans in Cereal " rence of Methyl
39, 204-300. s,and Legumes”, Fourn. Chem. Soc. Tokyo, 1918,

Yosurura, Kiyohisa, and Apacar, Yahachi, — :
s . “Chemical Studi fF

Rlants : Part,z Soba (Fagopyru Su udies of Food

Tokyo, 1916, 37: 500_502‘ gopyrum esculentuift)”, Fourn, Cﬁefn.“'SOc_

CoNpIMENTS.
(See also Beverages.)

- -

Sake and Soy, etc.

Kopama, Shintaro. — “On the so-called Furfurel R
Fourn. Chem. Soc. Fapan, 1922, 43, 948-956.
Muramatsu, Shinsuke. — “Studies on the Manufacture of Rice Vinegar”
: Fourn. Sci. Agric. Soc. Fapan, 1920, 218, 701-720. ’

caction of Sake and Soy”,

DiGcEsTIBILITY. .

=
>

SawaMuURra, Shin, and Kopama, Renichi.— “‘On the Cause of the Less Digesti-
biléty of Unpolished Rice”, Fourn. Sci. Agric. Soc. Fapan, 1920, 200,
108-113.

Sawaumura, Skin and Suzuxi, Shigeo. — ‘““Comparative Experitnents on the
Digestibility of Japanese and Foreign Rice”, Fourn. Sci. Agric. Soc.
Fapan, 1920, 211, 209-226. ‘

— - — “Digestion : Experiments of Partially Whitened Rice, etc.”, Foursn.
‘Sci. Agric. Soc. Fapan, 1920, 214, 483-498.

SueimoTo, K. — *Studies on the Digestibility and Utilisation of Rice of
Different Grades of Polishing”, Pregress Science Nutriiion. T.S.L.N.,
1926, 87.

SueimoTo, K.; HicucHr, M.; MoMOoYEDA, S.; Tanaka, S.,and Yasupa, Y. —
* The Digestibility and Utilisation of Rice cooked by Different
Methods”, Progress Science Nutriiion. T.S.L.N., 155. :

Suzuxki, Shigeo, and Murora, Tetuo. — “Studies on the Digestion of Foods:
Part 1", Bull. Agric. Chem. Soc. Fapan, 1926, 2, 152-153 (in English).

~
ENERGY VALUE.

Takanira, Hideo.— “Metabolism during Fasting and Subsequent Re-feeding”
Progess Science Nutrition. T.S.L.N., 1926, page 63.

FaT axp Liroip.

Taranasui, Katsumi. — “On the Nutritive Value of Fats and Lipoids:
Part 17, Fourn. Chem. Soc. Fapan, 1922, 43, 201-242. . .

— -— ¢On the Nutritive Value of Fats and Lipoids : Part 2 : Nutrnifive
Value of Fatty Acids and Glycerine in their Combined and Free
States”, Fourn. Chem. Soc. Fapan, 1623, 44, 547-573-
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TaxaHasHI, Katsumi. — “On the Nutritive Value of Fats and Lipoids : :
Are Carbohydrates and Fats necessary as Foods Egrm iﬁiﬁlﬁ?’;
?ozgn. Chem. Soc. Fapan, 1923, 44, 574-580.

— . — ““On the Nutritive Value of Fats and Lipoids”. Yourn Chem
Fapan, 1926, ?5, 103-132 (in English). P 7 ' ,w‘ - Soe.

Suzuki, Umetaro, and Hasuimoro, Nabetaro. — “The Influence of Cholesterol

upon the Reproductive Potency of White Rats”, Inst. Phys. Chem
Tokyo, 1926, 4, 235-256. ’

Fisn.
(See alse Marine Products.)

Ocura, Zenpei, and Fujikawa, Kiyoshi. — “Onthe Refrigeration and Preserva-
tion of Fishes”, Bull. Gov. Exp. Fish. Stat. Chosen, No. I, 1-162.

Oxupa, K. — “Studies on the Composition of Fish Muscle”, Yourn. Sci. Agric.
Soc. Fapan, 1919, No. 200. ,

Okupa, Yuzuru. — “Chemistry of the Blood-coloured Flesh in the Lateral
Muscle of Fish”, Fourn. Chem. Soc. Tokyo, 1917.

— — “On the Chemistry of Chiai Flesh”, Journ. Coll. Agric. Tokyo.
1919, 7, No. I, 1-28.

Oxvupa, Yuzuru and, MaTsupa, S.— “Tydrolysis of the Whole Body of Carps”,
Fonrn, Sci. Agric. Soc. Fapan, 1923, 248, 337-341. |

Oramt, Takeo. — “Hydrolysis of the Muscle Proteins of the Yellow-tail {Seriola
quivéquemdiam)”, Fourn. Sci. Agric. Soc. Fapan, 1919, 208, 1118-
II2¢.

Orang, T., and SHimMaba, K. — “On the Autolysis of the Fiesh of Fish”, Rep.
Coll. Fish. Tokyo, 1923, 19, No. 3.

Orani, T., and Others. — “Changes in Fish and Meat by Cold Storage”, ibid.,
1924.

Ova, Takio, Sumi, Eietsu, and SHiMaDA, Kiyoshi. — “On the Autolysis of
Fish Muscle”, Fourn. Fish. Inst. Fapan, 1926, 2I, 49-55.

Ova, Takio and Sums, Eietsu. — “On Autolyses of Fish Muscle : IV”, Fourn.
Fish. Inst. Fapan, 1027, 22, 104-105 {in English).
Sekine, Hidesaburo. — “Studies on Muscle Proteins : Differences between

the Muscle Proteins of Male and Female Fish”, Fourn. Chem. Sec.
Fapan, 1021, 52, 546-558.

Yosuimura, Kiyohisa. — “On the Organic Substance of Fish-meat”, Fourn,
Chem. Soc. Tokyo, 1608, 29, 1140.

—  — “On the Organic Bases in Dried Herring Roe”, Bull. Agric. Chem,
Soc. Fapan, 1922, 43, 242-257.

FrurTs.

"Kopama, Shintaro. — “On the Odour of Apples : Ethereal Oils obtained from
Leucic Acid", Fourn. Chem. Soc. Tokyo, 1920, 41, 965-975.

Kumacar, Yasoji, and Tasaxki, Keiichiro. —“Changes in the Quantity of Sugar
and Tannin in the Fruits of Persimmon”, Fourn. Sci. Agric. Soc. Fapan,
19221 236: 347'362-
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OKUMU.RA, Otosabu;o: — ‘“Studies on the Food Plants of
(I;‘%r;gi),”, zlnd-}.l 1919, 40, 899-905. '
—_ —_ udies on the Foo ithi)”, 167
s, d Plants of Formosa (Koetihi)”, tbid., 1919, 50,
Tasaki, Keiichiro, and Iwata, Motoe. — “Studies on Thnnin of Kaki (Persim-
mon)”, Fourn. Sci. Agric. Soc. Fapan, 1924, 225, 45-53.
Tasaki, Keiichiro, and MaTsvoka, Chusuke. — “The Studies on the Removal
of the Astringency of Kaki (Disspyros kaki)', Fourn. Sei. Agric. Soc
Fapan, 1924, 256, 113-132. )
Yosuimura, Kiyohisa. — “Chemical Studies of Food Plants
= = Juice of Daidai (Citrus aurantium, subs
Agric. Kagoshima, 3, 1919, 1-4.

Formosa : Part 2

: Part 4, The
p. Amara, Engl.)”, Bull. Coll.

GINGER.

Nomura, Hiroshi. — ‘“The Pungent Principles of Ginger : Part I, A New
Ketone, Zingiberone, occurring in Ginger”, Fourn. Chem. Soc. Tokyo,
1917, 38, 299-317. : -

— —+ “The Pungent Principles of Ginger : Part 11", Fourn. Chem. Soc.
Tokyo, 1018, 39, 706-722. :

LeGcuMEs.
(See also Beans.)

Oxumura, Otosaburo. — *‘Studies on the Plant Foods of Formosa : Part 3
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— — *Studies on Proteins : V, On the Point of Optimum Flocculation
of Rice Glutelin”, ibid., 127-128,



— I21 —

Kurosawa, K. — “Determination of the Diamino-acids of Polished Ri
R‘chehPcz:li]shlr_lgs’l’,l\I_‘}’oum. Chem. Soc. Fapan 1920? 410:;2ng Rice and

— — “The Chemical Nature of the Amino-acids ish ice™ 5
Chem. Soe. f?’a%mz, 1921, 42, 163, acids of Polished Rice ,?‘ourn,»

Mizuno, Tsutomu. — “On the Relation of Varying Grades of Rouch Rj ”
Fourn. Sci. Agric. Soc. Fapan, 1925, 273% 165-180. HER e cte

Suzuki, Umetaro; Oxupa, Yuzuru; Orimoro, Tamazo, and Nacasawa
Tamaru. — “On the Nutritive Value of Various Proteins : Part I
Nutritive Value of Muscle Proteins of Marine Animals” Fourn. Chen,

. Soc. Tokyo, 1919, 40, 385-404. ' )

Suvzuxi, Umetaro; MATS'UYAMA, Yoshihiko, and HosHimoro, Nabefaro, —
“On the Relative Value of Various Proteins of Japanese Food
Materials”, Inst. Phys. Chem. Tokyo, 1926, 4, 1-48.

Yamacawa, Makoto. — See Marine Products.

RicE.
Aor, Ren-ichiro. — “On the Fat in the Starch Granules of Rice”, Inst. Phys.
Chem. Tokyo, 1923, 44, 755-763. A
Aro, Keijiro. — “Studies on the Enzymes of Unpolished Rice”, Bull. Agric.

LExperimental Station, Fapan, 1021, 45, 1-27.
Aso, K., and Nagosur, T. — “Studies on the Enzymes of Unpolished Rice”,
Fourn. Sci. Agric. Soc. Fapan, 1023, 237, O1. '

Hamapa, Matsukichiro. — “On the Protein of Rice Embryo and its Nutritive
Value”, Fourn. Chem. Soc. Fapan, 1923, 44, 68-77.
Higucui, Taro. — “Studies on the Oxidase of Rice. Report of the Imperial

Institute for Nuirition, Tokyo, 1024, .

Higucur, T.; Konpo, M.; Hara, M.; Nanirg, S., and Matsvzawa, K. —
"“Chemical Studies of Rice in Different Grades of Polishing”, Report
Far Eastern Assoc. Trop. Medicine.

Kowpo, Kinsuke. — “On the Proteins of Polished Rice : No. I, On the
Refractive Indices of Solutions of the Proteins found in Non-glutinous
and Glutinous Rice : Part 1", Fourn. Chem. Soc. Fapan, 1921, 42,
828-862.

Kownpo, Kinsuke, and Havasui, Tunetomo. — “‘On the Preparation of Rice
Glutelin®, Bull. Agric. Chem. Soc. Fapan, 1926, 2, 126-127 (in
English). ) .

-— — “QOn the Point of Optimum Flocculation of Rice Glutelin”, Bull
Agric. Chem. Soc. Yapan, 1926, 2, 127-128 (in English). ‘

- Kurosawa, Junzo. — “On the Determination of Diamino-acids in Polished
Rice and Rice Bran”, Fourn. Chem. Soc. Tokyo, 1920, 41, 420-426.
Suzuki, Umetaro. — “On the Composition of Rice Protein”, Fourn. Chent. Soc.

Tokyo, 1908, 29, 2I5. ) ) .
— — %On the Iron Compounds of Polished Rice and Bran”, Fourn.
Chem. Soc. Tokyo, 1910, 31, 430. o
TADOKORoO, Tetsutaro; NakaMuRra, Gadchihiko, and WaraxaBg, Shukichi. —
“On the Difference between the Oryzenin of Mochi and Uruchi Rice :
1", Fourn, Agric. Chem. Soc. Fapan, 1924, I, 16-33. .
—  — “QOn the Difference between the Oryzenin of Mochi and Uruchi Rice :

I1», <bid., 1925, I, 740-759.



- 22 —

Tapororo, K., and Others. —
Agric. Hokkaido, 1923,

Ta I al’]l‘d II, Nos. 266-271.

DORORO, Tetsutaro; Nakamura, Yukihik d W Schi
p‘\;Pl;ys_ico-chemical Studies on th?a_’ aSnpeci ’ci?NZ?E’t}?é]ugi(ig;e;
arieties ieti ice ]

192(15:3 ;eés, ;;%:ubvarxetzes of Rice", Fourn, Coll. Agric. Hokkaido,
Tapoxroro, Tetsutaro. — “On Some Differences in the Col

Properties of Common and Glutinous Rice Star
TA?OKORO, Tetsutaro; It
~

“Biochemical Studies of Rice”

35 Fourn. Sci. Agric. Sop. Fourn. Coll.

Japan, 1925,

lloidalband Chemical
ch™, 1bid. -123.
' ¢ o, Hannemon, and WaTaNaBE, Shukichi. ’——91“(132;13thé
lef_erence in the Physico-chemical Properties of the Proteins in '
Various Plant Seeds : Report No. I, On the Difference in the Physico-
chemical’Properties in Four Varieties of Rice Proteins" Fourn. Coll
_ Agric. Hokkaido. 1926, 18, 175-108 (in English). ’ T
TAKAHASH_I, Teizo, and SaT0, Sumie. — “On the Chemical Components, espe-
glally;ghe Proteins of Polished Rice”, Fourn. Chem. Soc. Tolzya: 1911
2, 771. . ’
Yosuimura, Kiyohisa. — *On the Distribution of Organic Bases : III, Rice
Bran”, Fourn. Chem. Soc. Tokyo, 1914, 35, 1201-1205. - '

SEEDS.

Yosuimura, Kiyohisa. — ““A Chemical Study of the Seeds of Sesame (Sesamum
Indicum)*’, Bull. Coll. Agric. Kagoshima, 1921, 4, 41-45.

— . — ‘‘Chemical Studies of Food Plants : Part 3, Maidenhair Fruit (Ginge
biloba)”, Fourn. Chem. Soc. Tokyo, 1916, 37, 864-866.

STATISTICAL.

Statistical Report of the Ministry of Agriculture and Forestry for 1925, Tokyo
1026. :

Statistical Abstract of the Ministry of Agriculture and Forestry for the Year
1925. Tokyo, December 1926 (in English).

" Tweénty-sixth Financial and Economic Annual of Japan : Department of
Finance. Government Printing Office, Tokyo, 1920 (in- English).

Investigations of Economic Problems concerning Barley and Wheat : Published
by the Department of Railways. Tokyo, 1926, With maps of the
distribution of cereals throughout the country (in Japanese).

Topa, Shozo.— “The Actual Consumption of Food in Japan’’, Fapan Medical
World ; reported also at the Pan-Pacific Science Congress held in
Tokyo, 1927. o

TASTE.

FurRuRAwA, Seiji. — “‘On the Relation between Chemical Constitution and
Taste in Perfumes, especially Aldehydes, Ketones and their Deriva-.
tives; and on a New Perfume with Sweet Taste”, Fourn. Chem. Soc.

: Tokyo, 1920, 41, 706-728.

Kopama, Shiut’aro. — “Concerning Taste”, Fourn. Chem. Soc. Tokyo, 1920, 41,
495-534. . ' .



Kanwo, Hachiro. — “Analytical Results of
Potato”, Fourn. Sci. Agric. Soc. Fapan, 1924, 261, 501-304
Karo, M?:ho,t arid Garo, Kar];suke. — “The Expérimént on t'he Loss of
ontents in Potato ing", 9 ) o] p
Tonor ey 681:‘;-695. y Cooking", Fourn. Sci. Agric. Sa:. Fapan,
Koga, Yotaro. — “On the Chemical Constituen i :
melon”, Fourn, Chem. Soc. Tokyo, 1914, 555,05f Itgffgz'g.me of the Water-
NAKAMURA, Nobuz0: — “On Methylmercaptan in Fresh Japanese Radish”
Fourn. Agric. Chem. Soc. Fapan, 1925, 1, 893-895. ' '
Orumura, Otosaburo. — ““Studies on the Food Plants of Formosa 1 Pagt 3
Kimm Chan", Sourn. Chem. Soc. Tokyo, 1920, 4r 566-573"
“Iowachi”, ibid., 573-580, 580-587. ' ‘ ' >
Osmima, Kintaro,and Tapoxoro, Tetsutaro. — “On the Mucin of Tororoimo
: (Dzo_sn_:orea Faponica)”, Fourn. Chem. Soc. Tokyo, 1912, 33, 131-138.
Sasaxi, Rinjiro, and Tsujimoto, Iwao. — “The Change of the Composition
of Vegctables by Cooking”, Fourn. Sci. Agric. Soc. Fapan, 1926,

the Different Parts of the Sweet

’ 286, 389-302.

Yosummura, Kiyohisa. — “On the Distribution of Organic Bases : III,
Barxélbqo Root and Konnyaku”, Fourn. Chem. Soc. Tokyo, 1914, 35,
1206-1213.

Yosummura, Kiyohisa, and Kanar, Mazumi. — “On the Distribution of Organic
Bases, cspecially Betaines, Purine Bases and Choline in Plants :
Sat'sumaimo (Impomea edulis)”, Fourn. Chem. Soc. Tokyo, 1914,
35, 272-277. , . )

Yosuimura, Kiyohisa, and Apacri, Yahachi. — “Chemical Studies of Food
Plants”, Fourn. Chem. Sec. Tokyo, 1916, 37 ; *“‘Part I, Pea-Nut
(Arachis hypogea)”, 263-270; “Satoimo (Colocassia antiquorunt)”,
271-273; “Part 2, Japanese Radish (Raphanus salivus)", 495-500;
“Part 3, Taro (Arciium Lappa)", 861-863; “Root of Indian Lotus
(Nelumbo nucifera)”, 866-870; “Part 4, Arrowhead (Sagillaria sagit-
tifolia)", 871-875.

— — “On the Nitrogenous Compounds on the Japanese Yam (Dioscorea
Faponica)”, Bull. Coll. Agric. Kagoshima, 1916, 1, 88-¢2.

— — “Chemical Studies of Food Plants : IV, The Carrot”, Bull. Coll.
Agric. Kagoshima, 1919, 3, 7-10.

YosHiMURA, Kiyohisa. — ““Chemical Studies of ‘Food Plants : IV, Kiuri
(Jl/jomordim chrandia)”, Bull. Coll. Agric. Kagoshima, 1919, 3, 10-12.

— — “QOn the Nitrogenous Compounds of the Egg-Plant (Selanum
melongena)”’, ibid., 1922, 5, 15-24. _

— — “On the Irritating Ingredient of Bamboo Shoot and Leaf-stalk
of Colocasia antiquorum”’, ibid., 5, 41-45.

Yosuimura, Kiyohisa, and Nisuipa, Kotaro. — “On the Nitrogenous Com-
pounds of the Pumpkin and Cucumber”, Fourn. Chem. Soc. Fapan,
1925, 45, 49'56' .

— — “On the Chemical Constituents of the Tomato : Part I ", 7bid.
57-65.

- VeceTaBLE OILS.

Izu, Naokichi. — “On the Refractive Index of Various Oils at Varying Tem-
' peratures”, Bull. Coll. Agric. Kagoshima, 1921, 4, 59-61, ,



— 124 —

VITAMINS,
.3

Hamawo,Sadayuki. — “Photo-activity of Vitamin A, Ch?)lesterol, Fatand Other
Substances by Ultra-violet Ray”, Fourn. Agric. Chem. Soc. Fapan
1925, I, 880-88s. ’

Iwasaki, Yasuo. — “On Vitamin C in Japanese Sand Pear (Pyrus seroting)
and Kaki Fruits (Diospyros Kaki, 1..)”, Fourn. Agric. Chem. Soc,

e o Japan, 1925, I, 507-511.

— — “On Vitamin Cin Satsuma Orange (Oonshiu Mikan)", Yourn. Agric.
Chem. Sog. Fapan, 1925, 1, 887-88g.

Miura, Masataro. — “Tables showing the Comparative Value of Various Food-
stuffs in respect of their Vitamin Content”, Bull. Inst. Phys. Chem.
Research, 1926, V, 525-556. .

Miura, Seitaro. — “The Comparison of Vitamin Content of Various Food
Substances’, Inst. Phys. Chem. Tokyo, 1926, 5, 526.

Miura, Seitaro, and Tsujimura, Michigo. — “Onthe Vitamin C in Green Tea”,
Fourn. Agric. Chem. Soc. Fapan, 1924, I, 34-44.

Narauara, Waro. -— “Influence of Vitamin A on the Absorption of a Foreign
Fat”, Inst, Phys. Chem. Tokyo, 1926, 4, 161-166,

Sanasui, Yoshikazu, — “On the Chemical Constitution of B-Acid obtained
by the Hydrolysis of Suzuki’s Crude Oryzanin”, Journ. dgric. Chem.
Soc. Fapan, 1924, 1,,196-210.

— — “‘On the Constitution of B-Acid obtained by the Hydrolysis of
Crude Oryzanin', Fourn. Agric. Chem. Soc. Fapan, 1926, 4, 207-234.

Seking, Hidesaburo. — “‘On Vitamin Fat-soluble A in Fish Oils", Foursn.
Chem. Soc. Tokyo, 1020, 41, 426-439. :

— — ““On the Nutritive Defect of Condensed Milks", Fourn. Chem. Soc.
TDkyo: 1920: 4‘Ix 439-442. :

Sering, Hidesaburo, and AxaMuro, Tamotsu. — ‘““The Influence of Hea
and Oxidation upon the Vitamins A and B of Milk"", Fourn, Chem. Soc.
Fapan, 1923, 44, 189-210. -

Suimopa, Y.; Fuemmaxy, Y.; Matsumoro, H., and Saiki, S. — ‘Vitamin
Content of Japanese Food Materials, Progress Science Nutrition,
T.S.L.N., 1926, 343 (in English). "o )

Svuzuki, Umetaro and SHimaMura, Torai. — ““On a Nutritive Component in,

Rice Bran (Abelic Acid)”, Part I, Fourn. Chem. Soc. Tokyo, 1011, 32,
4-17; Part 11, ibid. ; 144-159; Part II1, ¢bid., 335-349; Part 1V, 1bid.
874-809; Part V, ibid., 1912, 33, 113-131. )

Svzukl, SHIMAMURA and ODARE. — “Oryzanine, a Component of Rice Bran,
and its Physiological Significance”, Biockem. Zeil., 1912, 43, 89-153.

Svzuxk:, Umetaro; ArARI, Bunsuke, and Sasaxi, Yasushi.— “On the Effects
of Oryzanin upon the Nutrition of Children”, Fourn. Chem. Soc. Tokyo.
1015, 36, 1153-1168. .

. Suzuxi, Umetaro. — “Chemical Studies of Vitamin B in Japan”, Inst. Phys.
Chem. Tokyo, 1926, 4, 295-301. - ] .
TaranasHz, Katsumi, and Kawakami, Koro. — “The Chemistry of Vitamin A:

Part I, Separation of the Active Constituent of Liver Oil and its
Properties; Preliminary Report”, Yourn. Chem. Soc. Fapan, 1923,
44, 590-605.



— 125 —

TAKAHAS%I, Katsumi; Naxamiva, Ziro; Kawakami, Koro, and Kitasaro,

orao. — “On the Physical and Chemical Properties of Biosterin
(a Name given to Fat-soluble A)and onits Physiological Significance",
Inst. Phys. Chem. Tokyo, 1925, 3, B1-145. »

Tagauaspl, Eiji, and Smiramama, Kiyoshi. — “Antineuritic Preperties of
Azuki Bean', Bull.. Agric. Chem. Soc. Fapan, 1926, 2, 103-104 (in
English).

Uwajima, Yoshio. — “The Vitamin C Content of Milk and Milk Products”,
Bull. Inst. Phys. Chem. Research, 1925, 4, 180-204.

YamamoT0, Raizo. — “On Vitamin A in Green Tea’, Bull. Inst. Phys. Chem.
Research, 1925, 1, 970-977. o

YosuiMura, Kiyohira, and CaEnron, Kee, — “On the Products of Putrefac-,
tion of Polished Rice”, Bull. Coll. Agric. Kagoshinia, 1922, 5, 1-14.

WHEAT.

VosuimuRa, Kiyohisa,and Apacui, Yahachi. — “Chemical Studies of Food '

Plants : Part II, Roasted Wheat", Fourn. Chem. Soc. Tokyo, 1916,
37, 507-508. ‘

N



Apacui, Yahachi.
Axraftuga, Tamotsu.
,Aoyae, E1

Aso, Keulro.

CHENnDON, Kee.

Fujimaxkr, Yoshitomo.
Fukurari, Kimisada.
Forugawa, Seiji.

Hazra, Mjnoru.
HASHITANI Yoshitaka,
Havasmi, Tsunetomo.
Hicucur, Masanori.
HIGUCHI Taro.,
Hosnmoro Nabetaro.

Iro, Hanymon.
Ito, Takeshi.
Tzu, Naokichi.

Kawar, Masumi,
Kawarami, Kozo.
Kimura, Jiro.
Kopama, Shintaro.
Konpo, Kinsuke.
Konpo, Mitsuyuki.
Kurosawa, K.

Matsumuro, Hideo.

Matsuvama, Yoshihiko.

Marsuzawa, Kunio.

MinISTRY OF AGRICULTURE.

MinisTrRY or FINANCE.
Miura, Masataro.
Mizuno, Tsutomu.
MoumEYADA, Shigenu.

NasiTg, S.
Nacasawa, Tamaru.
Nacosns, T.
NaraMuRra, . Yukhiko.

— 126 —

LIST OF AUTHORS

NisHinapa, Kotaro.
Nisurzaki, Kotaro.

Opaks.

OximoTo, Tamazo.
Oxrubpa, K.

Oxupa, Yuzuru.
Oxumura, Otosaburo.
Onvuki:, Motoi,
Osuima, Kintaro.
Otang,

"

Rainwavs DEPARTMENT.

Sa1k:, S,

Saikr, Tadasu.
SaxacucH:, Y.
Sexing, Hidesaburo.
Suimapa, K.
SHIMODO Y.
SHIRAHAMA K1yosh1.
SUGIMOTO, Koichi.
Suzuki, Bunsuke.
Svzukr, Umetaro.

Tapoxoro, K.
Tapokoro, Tetsutaro.
Taira,; Tomotsune.
Taranasui, Eiji. «
Taxanasur, Katsumi.
Taganira, Hideo.
Tanaka, Shuzo.
Topa, Shozo.

Uwajima, Yoshio.

WATANABE, Shukichi.
WATANABE, Yaichi.

Yamacawa, Makoto.
Yasupa, Sadas.
YaAsupa, Yoshimasa.
Yosummura, Kiyohisa,
Yukawa, K.




Appendix II.-

—_—

FOOD MATERIALS AND THE PLANTS AND ANIMALS SERVIMNG
+  AS SOURCES OF FOOD IN JAPAN,

A. — INDEX OF NAMES 1 LATIN — JAPANESE — ENGLISH

%—

Latin Japancse English Reference
. pages
Acanthogobius flavimanus, Haze. Goby.
Acheilognathus, Tanago. d 32’ i?:
Allium Balkeri. Rakkyo_ . Balker's gaﬂic_ 70z 100. 7
— cepa. Tamanegi. Onion. 20, :31 38, 68,
— Nipponicum. Nobiru. Japanese garlic. 7
Amorphophalluc konyac. Konniaku. Elephant foot. 78, 123.
- Ananus sativus. Pineapple. Pineapple. 76, 102.
Andropogon sorghum, Morokoshi. Great millet. 58.
Anguilla Japonica. Unagi. Eel. 22, 86, rro.
Arachis hypoga. Rakkasea. Pea-nut or ground nut. | 21, 23, 15, 38,
66, 78, 114,
123.
Aralia cordata. Udo. Salad. 68, 98.
Arca inflata. Alkagai. 88,
Arctium Lappa (Composit.).| Gobo. Burdock. 20, 23, 68, 96,
. 123.
Ammillaria edodes (Fungi). Matsudake. 72, 119-120.
Asteromza Indica. Yomena. :
Balznoptera Plrysalus, Linn.| Kujira. Whale, 21, 82.
Benicasa cerifera. Togan. Gourd melon, 72, 100,
Beta vulgaris, var. Rapacea.| Tensai. Beet (sugar). 78.
Brassica campestris (Crucifér)] Tsukena; syn. Abu- ;
rana, Natane na !
to na. ! 20, 70.
Brassica campestris var. Ra-] Kio na; syn. Kabu,| Turnip. 10, 20, 23, 23,
pifera. Kabura, Kabu- 27, 28, 68,
rana, Maru, Kabu. 70, 96.
Brassica Chinensis. Mikawashimana ;syn. ‘
Komatsuma. 20, 23, 70.
Cannabis sativa. Asanomi. ,| Hempsced. ! 76, 102,
Cardium papyraceum. ‘Torigai. Cockle, 22,90, ,
Carrassius auratus. Funa. Crussian carp, 86, 110.
Castanea pubinervis (Fagac).] Kuri. Chestnut. 76, 102
Chehdomchthys kurnu. Hobo. Gurnard. 22, 84, 104.
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' Chrysanthemum coronarium. Shujaku; syn. Shun- °
i jiku kikuna. Chrysanthemum, 70, 72
) _— _Sinense, Kikunohana. Chrysanthemum flower. ;0‘ 798'_98‘ 100,
Citrutlus vulgaris (Cucurbit.).| Suikatame. Water-melon. y
. - 20, 23, 72, 76,
. . . . 1 .
Citrus aurantium, sub-species{ Daidai. Seville orange. 2t 020:; 123

Agnara. - T

Citrus Junos. Yuzu. Citron. 21, 76,
" — nobilis. Mikan. Mandarin orange. 21: 273,17;?2{02
L]
. 124.
— sinensis. Natsu mikan. Chinese citron. 21 746 102
. t 1 N
— var. Decumana. Zabon. : 21.
— — Karin.
E medica, sub-species| Lemon. Lemon, 21, 74, 102.
imonum.
Clupea melanostica. Iwashi. Sardine. 21, 24, 8
o . 1 24, 84, 106.
Clupus harengus. Nishin. Herring. 2;,8.22' 23:;' 24,
S . 4, 103,
Cololabis™saino. Samma. Skipper. 21,8 22, 2§h 15,
. . . , 108,
Colocasia antiquorum. Sato imo. Taro. 16, 420,6283! zg,
39, » 906,

— ~" Akakuki imo [

—  gigantea. Yatsugashira. . 68, 98.
Congrellus anago. Anago. Conger eel. 22, 82, 104.
Corbicula izna. Shijima. 90.

. Cortinellus shutake (Fungi).| Shutake, 72, 119-120.
Cryptotema canadensis, var.| Mitsuba. Trefoil. 70.

Japonica.

Cucumis sativus. Kiuri. Cucumber. 20, 23, 70, 72,
98, 123.

—  melo. Makuwauri. Musk melon. 20,
Cucurbita Moschatz, var. To nasu. Pumpkin. 20, 23, 70, 98,

Toonas (Cucurbitac.). ; 123.
Cucurbita Lugenaria. Gourd. ~ | 20, 23, 78.
Cybium niphonjum. . Sawara, 722, 86, 108,
Cydonia vulgaris (Rosac.). Marumero; syn. Ma-| Quince.

rume, Onimero,

Marameru, Kama-

kura-kaido. :
Cyprinus carpio. Koi. Carp. .. 22, 86, 110,
Cypelurus agoo. Tobiuo. - Flying-fish, 22, 86, 108.
Dasyatis akagei. Akaei. - Sting-ray. 82, 104,
Daucus carota. Ninjin. Carrot. 20, 23, 35, 68,

96, 123.

.Dioscorea Batatas. Tororo Imo. Chinese yam, 68, 98, 123.

— —_ Nagaimo. Chinese yam, cultivated.} 68, 96.

— Japonica, Jinenjo, Japanese yam. 39, 68, 96, 123.
Diospyros Kaki, var. Domes-| Kaki. Persimmon. 21, 23, 74, 76
tica. . 100,102,117,
118, 124.
Dolichos Lablab. Fugimame. Hyacinth bean. .
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Ecklonia cava (Alg.). Arame; syn. Anrokn, 72_“
Kajime, Aburame,
Amoto, Amada,
Inuta.

- Engraulis Japonicus, Hishike. Anchovy, 21, 22, 24, 104
Enteromorpha compressa Aonori; syn. Ito T R
(Alg.). aonori, Ito aosa s o

acba, 21, 72.
Equisetum arvense. Tsukushi. Tield horsetail,
Eriobotrya Japonica (Ros.).| Biwa. Loquat. 21, 74, 100,
Erythroniumdens canis, var.| Katakuri. Vide Dempum 78.

Japonicum. Katakuri, Starch

Eutrema Wasabi. Wasabi, 68, 98,
Fagopyrum esculentum, Soba. Buckwheat. 35, 53, 60, 115.
Ficus Carica. Ichigiku. Fig. 74, 100, '
Fortunella Japonica. Kinkan. Cumgquat. 74, 102,
Fuglans Sicboldiana. Kurumi. Walnut. 76, 102.
Gagopyrum esculentum. Soba. Buckwheat, 60. =~
Gelidium Amansii, Kanten, Agar, 74.

Ginkgo biloba (Ginkgoac.). Ginnan; syn. Icho. | Fruit of maidenbair. 76, 102, 122.
Glycine hispida, Maxim. Awodaizu. Green soya bean. 9, 21, 23, 25.
—  Soja. =~ Edamame. Soy bean, 25, 48, 64.

- Gracillaria confervoides (Alg.)| Ogonori; syn. Ugo- 74.
nori.
Grichiurus Japonicus. Tachiuo. Hairtail, 86, 108.
Haliotis gigantea. Awabi. Earshell. 22, 90, I10.
Hexagrammos otakii. Ainame. Rock trout, 2, 104. -
Hordeum sativum. Omugi. Barley. 9, 12, 13, 14,
18, 25, 26,
27, 28, 3I,
33, 35, 490,
42, 45, 46,
. 58,
Hypomesus olidus. Wakasagi. Pond or surf smelt. 22, 86, 108,
Hyporamphus sayori. Sayori. Halfbeak. 86, 108,
Ipomz=a Batatas, var. Edulis.| Satsuma imo. Sweet potato. 16, 20, 23, 26,
A7 35, 39, 68,
98, 123,
Kareius bicoratus. .| Karel. Flat fish or sole. 21, 24, 84, 106.
Katsuwonus pelamys. Katsuo. Oceanic bonito, Bonito.] 10, 21, 22, 24,
N 84, 106.
Konesitus punctatus. Konoshiro., Hickory shad. 22, 84, 106.
Lactaria Hatsudake (Fungi).| Hatsudake. 72.
Laminaria cichorioides (Alg.) Tororo kombu; syn. 21, 23, 72, 74
) Chijimi kombu, -
Arame kombu
Koise, Gatsugara
kombu.
- Japonica. Kombu. 21, 23, 74.
Lamma cornubica. Same, Shark. 21, 22, 24, 84,
’ ’ 86, 108.
Lampetro Japonica. Yatsume unagi. Eel. 22, 86, 110.

86, 108, 119,
124.

9
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Latilus sinEhsis. Amadai. 82, 104
Latuca scariola, var. Sativa.| Chisa. Lettuce (vide salad). 70.‘ '
Lepidotrigla alata. Kanagashira. _Small-:vvinged scaly| 84, 106.
mullet.
Leucopsarion Petersi. Shirauo. 88,
Lithodes Camstschatica. Kani. Ground crab. 22, 88, 118.
) Liligin figrinum. Yuri. Lily (root)_ 16, 20, 26, 30,
8.
Lophius setegirus. . Anko. Sea-devil. 82, ,104,
Lycopersicum esculentum | Tomato. Tomato. 20, 72, 100.
(Solanac.).
Mactra suleantenea. Bakagai. 22, 9o.
Malus pumila. Ringo. Apple. 21, 23, 76, 102,
117.
_ Mesogloia decipiens (Alg.). Mozuko. 74. T
Minous Adamsi. Okoze. 84, 108
Misgurnus anguillicandatus.| Dojo. Loach. 86, 110.
Momordiga chrandia. Kiuri. 20, 23, 26, 70.
Monocanthus cirrhifer. Kawahagi. 84, 106.
Murznesox cinereus. Hamao. 82, 104.
Musa sapientum. Banana. Banana, 74, 100.
Nelumbo nucifera, Renkon. Lotus. | 16, 20, 26, 39,
- 68, 96, 123,
Nemipterus sinensis. Itoyori. 84, 106.
Neomysis Japonica. Ami.
Niphon spinosus. Ara, 82, 104.
Octopus membranaceus. Idako. Octopus. 21, 24, 90.
.+ —  Qclopodia. Tako. 21, 24, 90.
" (Enanthe linearis. Seri. Parsley. 70.
Ommastrephus Sloani Paci-| Ika, Cuttlefish. 21, 22, §O.
ficus.
Oncorynchus keta. Shiojake. Dog salmon. 21, 22, 24, 88,
110.
Orca gladiator. Schachi. Sword fish.
Oryza sativa. Kome. Rice. : 9, 10, 12, 17,
25, 27, 29,
~ 3L, 35: 43,
° 56, 60.
— - Mochigome. Mochi  rice, glutinous| 58.
rice.
Osmunda regalis, var. Japon-| Zenmai. 70.
ica. , B
Ostrea gigas. Kaki. Oyster. 21, 24, 90, 118.
Pagrus major. Kodal. Porgy. 22, 84, 106.
Palinurus Japonicus, Ise ebi. Spiny lobster. 22, 88
Panicum miliaceum. Kibi, Millet, 26, 8.
"Panicum frumentaceum. Hiye. Sawa millet, 58.
Paralichthys alivaceus. Hirame. . Halibut. 22, 84, 104
“Parapristipomum trilineatum| Isaki. 84, 106.
Parasiburus arotus. Namazu. Catfish. 86, 110. .
Peneus Joyneri.’ Shiba ebi. Lobster. 22, 88.
Perilla Nankinensis (Labiata)| Shiso. Beefsteak plant.
—  Ocimoides. Shisoe. .
Petasites Japonica. Fuki. 70,
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Phaseolus Mungo. Azuki. Small red bean. 21?35 66, 114
) 125.
— — Damagfm. Large variety. 66. 5
. md;anjs. V:'{cnan. Small green bean. 21, 23.
— vulgaris, Ainumame. French bean. 21’, 64.
— — Uzuramame. French bean, spotted. 21, 23, 66.
— — Shiroingen. French bean, white. 21, 23, &%
Phyllostachys. Takenoko. Bamboo. 16, 20, 23, 26
T ] 2
. 68, 72, 98,
. 123.
Physeter macrocephalus. Kujira. Sperm whale. 21, 82, 119,
Pirus serotina. Nashi. Pear. 21, 23, 76, 102,
124.
Pisum sativum. ] Endo, Acendo. Green pea. 21, 6%.
Platycephalus Indicus. Kochi Indian flathead. 84, 106.
Platycodon grandiflorum. Kikio. Large-flewered flatbell.| 39,
Pollachius Brandti. Tara. Cad. 21, 22, 24, 86,
) 8% 108,
Porphyra tenella (Alg.). Asakusanori; syn.| Laver. 21, 72.

Pridacna gigas.,

Prunus Armeniaca.

domestica (Rosac.).

mume,

Persica.

Psenes anomalus,

Pseudoblennius percoides.

Pteridium aquiliunum
(Filices).

Pueraria hirsuta (Leguminos)

Punica granatum (Lunicac,).

Raphanus sativus,

Al
Rhinoplagusia® Japonica.
Ropilema esculenta.
Salagichthys microdon.
Sagittaria  sagittifolia, var.
Longiloba.
Sagittaria sagittifolia, var.
Sinensis.
Scizna Schlegeli.
Scomber Japonicus.

Scombrops cheilodiptroides.

Sebastodes Schlegelii.
Sericla quinqueradiata.

Sesamum Indicum (Pedaliac.)
‘Sctaria Italica.
Siler divaricatum.

Murasakinori,
Amanori shibanori
Shako.

Anzu.
Sumomo.
Ume.

Momo.
Ibodai.
Managatsuo,
Warabi,

Kuzu.
Zakuro.
Daikon.

Shitahirame.
Kurage.
Shirauo.
Natakoa.

Kuwal.

Ishimochi.
Saba.

Mutsu.

Mebaru.
Inada.

Goma.
Awa.
Bofu.

Squill, Giant shrimp.
Prune,
Nectarine.

Plum.
Peach.

Common brake (bracken)

Pomegranate.
Japanese giant radish.

Sole.
Meduse.’

Chinese arrowhead_.

Arrowhead.

Spanish mackerel.

Mackerel.

Buri, Yellow-fish,

Sesame.
Italian millet.

21, 22, 24, 88,
119.
21, 74, 100.

21, 92.

21, 74
84, 104.
84, 108.
70.

10, 16, 20, 23,
25, 27, 29,

- 35, 68, g6,
123.

86, 108,

90. .

86, 108.

20, 68, g6.

20, 39, 68, 96,°
123.

84, 106.

21, 22, 24, 84,
108,

21, 22, 24, 84,
108.

84, 108.

21, 22, 24, 82,
84, 104, 117.

38,76, 78, 122,

58, 60, 115.



Undaria pinnatifida,
Vica faba.

Vitis vinifera.
Viviparus malleatus.
Zea Mays.

Zingiber officianale.

Mioga (Rosac.).

- kimo nagahijiki.
Chosen Hijiki,
Michihijiki, Neiri.

Wakame.

Soramarme.

Budo.
Tanishi.
Tomorokoshi.
Shoga.

Myoganoko.

Broad bean, Horse bean.

Gr;pe.

Pond snail, Mud snail.
Indian corn.

Ginger. -
Mioga ginger.
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Sillago JapSnica. Kisu. 84, 106.
Solanum melongena. Nasu. 20, 23, 70, 100,
123.
— tuberosum. Jago imo. Potato. 9, ,g, 19,
23, 25, 27,
. - 28, 33, 39,
- 68, 96, 123.
Sparus latus. Kurodai. Gilthead. 84, 106.
Sphyrana_ Japonica. - Kamasu. Barracuda. 22, &4, 106.
Spinacia oleacea. Horensa. Spinach. 70.
Stichopus Japonicus. - Namako. Sea-cucumber. 21, 22, 90.
Tapes Philippinarum. Asari, 21, 24, 88.
Tetrodon. - Fugu. 82, 104.
Thea Japonica.® Tsubaki. Camelia. ) - | 78.
Thynnus Orientalis. Maguro. Tunny. 22, 24, 35, 84,
106.
Torreya nucifera. Kaya. 78.
Trachurus, Japonicus. Koaji. 84, 106.
Tresus Nuttali. Mirugai. Otto shell. 90.
Triticum vulgare. Mugi. Wheat. 9, 11, 12, 13,
14, 15, 1§,
o 25 26, 27,
: 29, 31, 35,
40, 58, .
Tricholoma Shimeji (Fungi) .| Shimeji.
Trionyx Japonica. Suppon. Snapping turtle. 8a.
Turbinaria fusiformis (Alg.).| Hijiki; syn. Hiji- : 74.

21, 23, 25, 74.
21, 23, 25, 27,
_ 64, 66.

21, 74, 76, 100.
90,

26, 58.

16, 20, 68, 98,
- 118,

20,

20, -
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Aburage. Bean curd, Tofu fried in| 37, 66.
se_]same or other vegetable|
OIl.

Aburana. See Tsukena. 70.

Ainame. Hexagrammos otakii. Rock trout. 82, 1. ®

Aipumame. Phaseolus vulgaris. A variety of French bean. | 21, 64.

Akaei. Dasyatis akaei. Sting-ray. N 82 104

Akagai. Area inflata. s

Akamiso. Red paste made from black] 40, 66.

’ soy bean. The black pig-
ment turns red in acid
medium. See also Miso.

Amadali. Latilus Sinensis. 82, 104.

Amakuri. Sweetened chestnut (Marroni 64.
glacé).

Amanatto. Sweetened red bean, much| 62, o
used in Japanese cakes.

Amanin yu. Linseed oil, used in cooking.| 78,

_ Amazake. Rice preparation (fluid). 92,

Ame, Jelly-like preparation made| 64.
by the action of gernii-
nated barley or rice. See
also Mizu ame.

Amij. Neomysis Japonica.. ’

Anago. Congrellus anago. Conger ecl. 22, 82, 104.

Anko. Lophius setegirus. Sea devil. 82, 104.

Anpan. Pastry containing sweetened| 62.
red bean.

Anzu, Prunus Armeniaca, var.| Apricot. 21, 74, 100.

Ansu.
Aocendo. Pisum sativum. Green pea. 21, 66.
Aonori. Enteromorpha compressa| An edible green seaweed. 21, 72.
(Alg).

Ara. . Niphon spinosus. 82, 104.

Arame, . Ecklonia cava. Edible seaweed. 21, 72.

Asakusanori; syn.| Porphyra tenella (Aig.).) Laver, Purple laver, an) 21, 72,

Amaneori shibanori, edible seaweed gathered
Murasikinori. naturally and also culti-
vated; much prized for
its texture and delicate
flavour. It receives its
name from a suburb of

_ Tokyo (Asakusa).

Asanomi. Cannabis sativa. Hempseed. Used for| 76, toz.
flavouring cakes and
vegetables, either whole
or after crushing.

Asari, “Tapes Philippinarum. Tapes. = - 21, 24, 83,

Awa. Setaria Italica. Italian millet. | 8 6o, 115

Awabi. Haliotis gigantea. Earshell, Abalone, Awabi.| 22,90, 119.
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Awod.aizu.e Glycine hispida, Maxim.| Green soy bean. 9, 2I, 23, Gd4.
Azuki. Phaseolus Mungo. Small red bean, next to| 21,38, 66, 114
soy bean the variety most 125. ’
extensively used in Japan.
Japanese cakes for the
most part have a basis of
L red bean.
Bakagai. Mactra suleantenea
L (Mollusc.). 22, 90.
Banana. Musa sapientium. Banana. 74, 100,
Ba niku. Horseflesh, 26, 82,
Biwa. Eriobotrya Japonica Loquat. 21, 74, 100.
(Rosac.).
Bofu. Siler divaricatum.
Bora. Grey mullet. 22, 82, 104
Boru. A riceflour cake. 62.
Budo. Vitis vinifera (Vitac.). Grape. 21, 74, 76, 100.
Buntan. ; 74
Buri. Seriola quinqueradiata. 21, 22, 24, 32,

Chichi; syn. Nyu.

Chichirui.

&

Chichi seihin rui.

Chickiwabu.
Chisa.

Chomiryo.
Daifuku mochi.

Daikon.

Dainagon.

Daizu.

‘Latuca
Sativa.

scariola,

Raphanus sativus.

Phaseolus Mungo.

Glycine soja.

var.

Yellow-fish, Yellow-tail,
Buri fish.

Milk.

General term for milk foods. ®
Milk products. \

Wheaten preparations.
Lettuce, Salad.

Condiments and beverages.

Pastry made of mochi
rice, including paste of
sweetened red bean.

A giant radish. It con-
stitutes an essential part
of the Japanesediet, being
used fresh, dry or pickied.
It is credited with power-
ful digestive propetties
(amylase). It is possibly
inseparable from the rice
regime. See Hoshidaikon
and Takuan. .

Small red bean, but larger
than azuki bean.

Soy bean. The chief bean
food of Japan, a large pro-
portion being imported

from China. The bean is
hard and must be soaked
over twenty-four hours
before use. Chiefly used
in making bean curd (tofu)
and bean paste (miso) and
bean sauce (shoyu), all
products in daily use.

84, 104, 117.
10, 24, 25, 26,
27, 28! 33
35, 36, 39,
80, 110.
60.
70.

20, 92, 116.
62.

10, 106, 20,
25’ 27'
35, 68,
123.

23,
29!
96,

21, 66.

91 IO,'II, IS
16, 19, 21
23, 25 26

27, 29, 32
35, 39, 45
48, 64, 60
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Daizu yu.

Dashi nyu.

Dempum.

katakuri.
kuzu,
Dobutsusei shokuhin,

Dobutsusei yu rul.
Dojo.

‘Edamame
Endo
Endomame
Fett

Fu

Fugimame.

Fugu
Fuki

Funa
Fu nyu

Furoretto.
Gammadoki.
Gemmai,

Genjimame,
Ginnan.

Gobo.

Gomame,
Goma.

Misgurnus anguillincan-
datus.

Glycine soja.

Pisum sativum.

Dolichss Lablab.

Tetrodon.

Petasites Japonica (Com-
posit.).

Carrasius auratus.

Ginkgo biloba (Gink-
goac.).

Arctium Lappa (Compo-
sit.).

Sesamum Indicum.

Soy-bean oil. Qne of the
chicf sources of fat in
Japan, where animal fat
bas but little employ-
ment, The oil is derived
from the bean either by
expression or solvent
action; the residue or soy
cake is mostly wasted as
manure. The vitamins
appear to be left in the
cake.

Skimmed milk.

Starch.

Starch from katakuri.

Starch from kuzu.

Animal foods and foed pro-
ducts, . e., foods of animal
origin.

Animal oils or fats.

Loach.

The fresh soy bean in pod.
Green pea.

Peas roasted and salted.
Fat.

Preparation from wheat of
high protein content. It
resembles a very light
form of bread.

Hyacinth bean.

Globe-fish.

Japanese plant with broad
leaves; the stem is the
edible part.

Crussian carp.

Milk powder; more com-
monly called. Kona milk
(flour milk). Fu Nyu is
Chinese.

Confectionery.

Fried bean curd (tofu) con-
taining chopped vegeta-
bles, herbs or seaweed.

Unpolished (of cereals).

Sweetened pea-nut.
Fruit of maidenhair.

Burdock.

Dried herring.
Sesame.

*
78»

21, 22, 24, 80 .

el seq.
a 4,

82.
86, 110.

25, 48, 64.

9, 21, 66,

64, °

28, 32, 34, 36,
39, 82.

40, 60.

82, 104.
70.

86, 110.
40, 80.

64.
32, 37, 40, 66.

28, 35, 38, 56,
58, 121

64.

76, 102, 122.

20, 23, 68, 96,
123.

21, 22, 24, 86.

38,76, 78, 122.
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Goma yu. o Sesame oil used in cooking.| 78.
Gyu nilu. Bee. 24, 26, 35, 82.
Hachimitsu. Honey. 64.
Hakkakashi. Peppermint (confectionery).| 64.
Hakumai. Polished {of cercals). 35, 38, 36,
. 58, 121, 122,
- 125.
Ham? Ham. 82. 5
Hamaguri, . Bivalve mollusc. 90.
Hamo. *Murzneso® cinereus. 82, 104.
Hanpen. Fish preparation. 88.
Hararago. Roe of grey mullet. 8s.
Hato. Pigeon. 8a.
Hatsudake. Lactaria Hatsudake 72.
. (Fungi).
Haze. Acanthogobius flavima-| Goby. 82, 104.
nus.
Hidara. o Dried cod. 86.
Hijild; sym Hijikimo;| Tubinaria fusiformis| Spindle-shaped bladder leaf{ 74.
Chosen : Hijiki,] (Alg). (edible seaweed)
Neiri.
Hikiwari. Ground barley, coarse bar-| 60.
. ley flour. *
Hirame. Paralichthys alivaceus.| Halibut. 22,.84, 104
Hishiko. Engraulis Japonicus. Anchovy. 21, 22, 24, 104.
Hitsuji niku. Mutton. - 26.
Hiye. Panicum frumentaceum.| Sawa millet. 58.
Hobo. Chelidonichthys kumu. | Gumanrd. 22, 84, 104.
Horagai. Confectionery. 64.
Horenso. Spinacia olehcea. Spinach, 70.
Hoshi anzu. Dried prune. 76.
— ayes. 86.
—  bude. Raisin (dried grape). 76.
—  ebi. Dried lobster. 22, 88.
— gaki. - Dried persimmon. 76.
— ichijiku. | Dried fig. 76.
— udon. . Jepanese macaroni. « | 40, 60.
Tbodai. Psenes anomalus. ’ ’ 8%, 104.
Ichigo. ‘ Strawberry. 21, 74, 100.
Ichigiku. Ficus carica. Fig. 74, 100.
Tidako. Octopus membranaceus.| Octopus. 21, 24, 90.
Tka. Omastrephus Sloani| Cuttlefish. 21, 22_ Q0.
Pacificus. o .

Imogara, “Colocasia antiquorum| Dried stalk of Akakuki imo.| 20, 23, 68.

) : (dried stalk of). '
Inada. Seriola quinqueradiata.| Yellow-fish, Buri fish| 21, 24, 84, 104.
(young). ‘

Indyo. . Non-alcoliolic beverages. 92.

Iszki. Parapristipomum  trili- . 84, 106.
neatum, ’

Ise ebi. Palinurus Japonicus. Spiny lobster. 22, .88.

. Ishimochi. Scicena Schlegeli. 22, 84, 106.
Itoyori. Nemipterus Sinensis. 84, 106. )
Iwashi. Clupea melanostica. Sardine.

21! 24, 84, 106'
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Jage imo.

Jinenjo.

Jinzo butter.

Kabocha, syn.,
nasu,

Kabu.

To-

Kabu no ha.
Kaki.

Kaki.

Kako seihin.
Kakosezaru seihin.
Kamaboko.
Kamasu.

Kamo.
Kampio.

Kanagashira,
Kani.

. Kanten.
Karasumi.
Karei.

Karin.

Kashi rui.

Katai kudamono rui.
Katapan. i
Katsuo,

Katsuboshi, *

Kawahagi.
Kawaita mame rui.
Kaya.

Kayp yu.
Kazunoko.
Kei niku,

Kiabetsﬁ.
Kibi.
Kikio.

Kikione.

N
Solanum tuberosum.

Dioscorea Japonica.

Cucurbita moschata, var.
Toonas (Cucurbitac.).

Brassica campestris, var.
Raoufera Netz.

Diospyros Kaki.

Ostrea gigas.

Sphyrana Japorica Bar-
racudas.

Cycurbita Lugenaria.

Lepidotrigla alata.

Lithodes Camtscha-
tica.

Gelidium Amansii.

Kareius bicoratus.

Citrus aurantium, var.
Decumana.

Katsuwonus pelamys.

Monocanthus cirrhifer.

Torreya nucifera (Coni-
fer.).

Panicum miliaceum.
Platycodon grandi-
florum.

Potato.

Japanese yam.
Margarine.
Pumpkin,

Turnip.

~

Tumnip-tops (leaves).
Persimmon.

Opyster.

Cooked products.
Raw preducts.
Fish preparation.

Wild duck.
Dried shavings ol rind sl
gourd melon.

Small-winged scaly mullet.
Crab.

Agar, Agar-agar,
Roe of muliet.
Flat-fish resembling scle.

Cakes and confectionery.
Nuts and seeds.

A wheaten biscuit.
QOceanic bonito, Bonito.

Dried bonito, much used
in Japan for soup-mak-
ing.

Pulses.

Torreya.

Torreya oil.
Herring roe.
Flesh of fowl, chicken.

Cabbage.
Millet.
Large-flowered flatbell.

Root of kikio.

k4

9,%6, 19, 20,
23,25,27,28,
35 36, 39,
63, 95, 123.

39, 68, 96, 123,

Sz,

20, 2% 79, 98,
123.

10, 20, 23, 25,
27. 28, 68,
70, 96.

70.

21, 23, 74, 76,
100, 102,
117,118,124.

21, 24, 90, 118,

62, 66, 88.

6o, 96, 88.

88.
84,

22,
82.
23, 78.

106.

26,
20,

84, 106.
22, 88, 118

74
s8.
21, 24, 84, 100.

62. .

21, 22, 24, 84,
106.

22, 86.

84, 106.

66.

78.

78.

117, 119.

10, 24, 25, 26,
27, 28, 82,
119.

20, 23, 70.

26, 58.

39

39, 68, 96.
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Kiku. . Chrysanthemum corona-| Chrysanthemum. 70, 72, 98, 100,

rium,

Kikunohana. Chrysanthemum Si-| Flowers of chrysanthemum.| 70, 98.

nense, var. Hortense.

Kinako. Soy-bean powder {the whole| 40, 66.

bean).

Kingyoha. Protein preparation from| 40, 60.

wheat, resembling Fu.

Kinkan. Fortunella Japonica| Cumquat. 74, 102.

) - (Rutac.). :

Kinoko rui. Mushrooms. 72.

Kio na; syn. Kabu,| Brassica campestris, var.| Turnip. 10, 20, 23, 68,
Kabura, Maru kabu, Rapifera. 70, 96.
Kabura na.

Kiriboshi. Dried daikon. 92.

Kisu. Sillago Japonica.’ 84, 106.

Kiuri. Cucumis sativus. Cucumber, 20, 23, 70, 98,

123.
Koaji. Trachurus Japonicus. 84, 1306.
Kochi. Platycephalus Indicus. | Indian flathead. _ | 84, 106,
. Kodai. Pagrus major. Porgy. 22, 84, 106.
. . 10
Koi. Cyprinus carpio. Carp. 22, 86, 110.
Koku rui. Cereals. 9-17, 25, 27,
28, 40, 43,
44, 43, 6o.
—  seihin. Cereal products. 60.
Kokoku rui. Crustacea. Crustacea. 88.
Kombu. Laminaria Japonica| One of the chief edible sea-} 21, 23, 74
(Alg.). weeds of Japan.
Komatsuna. Brassica Chinensis. 20, 23, 70.
Kome. ’ Rice, Brown rice. 9-19, 25-42,
43. 44, 56,
- - 53, 121-122,
‘—  gemmali. Unpolished rice, Paddy. 35, 56, 58.
—  hakumai. Polished rice, White rice, 35, 38, 56, 38.

Kona. Flour (wheaten). e | 33, 60

Konniaku. Amorphophallus konjac.| Elephant foot. 78, 123.

Konoshiro. Konosirus punctatus. Hickory shad. 22, 84, 106.

Konowata. Entrails of namako, salted.| go.

Konsai rui. Roots, root vegetables. 10, 16, 19, 20,

23,25,27,28,
35, 40, 68,
96, 98.
Kori dofu. Meaning iced tofu, a com-| 40,66,113,120.

pact form of tofu prepared ‘

by exposing the curd of

the soy bean to become

naturally frozen in winter.

During freezing, water is

expressed from thespongy

mass and the residue is

readily dried.

Kujira. Sperm whale.

11, 21, 82, 119-




New Yearby poundingrice
ina mortar,after stecaming
it. The material has a
gummy consistency, and
is esteemed as a delicacy.
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Kurage. Rhopilema esculenta. Medusa (salted). 9C?
Kuri. Castanca pubinervis| Chestnut, 76, 102
(Fagac.). e
. Kurodai. Sparus latus. Gilthead. 84, 106
Kuro daizu. Glycine soja. Black soy bean. 66: ’
Kuro goma. Black sesame seed, 76.
Kurumi. Fuglans Sicboldiana. Walnut. 76, 192, »
Kuwai, Sagittaria sagittifolia| Arrowhead, 20, 19, 68, 96
Sinensis, . ,123., n
Kyabetsu. ) Cabbage. 70.
Lemon. Citrus medica, subsp.| Lemon, 21, 74, 102.
Limonum. '
Lard. Lard, 82,
Maguro. Thynnus Orientalis. Tunny. 22, 24, 35, 84
106,
Makuwauri. Cucumis melo. Musk melon. 20.
Mame rui. Legumes. 10, 11, I5, 16,
19, 21, 23,
235, 26, 2%,
28, 32, 35,
37, 39, 45
- 48, 64-66,
. . T13:114,178.
— scihin. Bean products. 40, 66-68.
Managatsuo. Pseudoclennius per- 84, 108.
coides.
Marumero; syn.} Cydonia vulgaris(Risac.)] Quince.
Marume, Onimero
marumero, Xama-
kura kaido,
Matsudake. Armillaria edodes
(Fungi). 72, 119-120.
Mebaru. Sebastodes Schlegelii. 84, 108,
Menzai. Polishings from rice. ° 11, 60.
Mikan. Citrus auratium, subsp.| Mandarin orange. 21, 23, 74, 102,
. Nobilis. 124.
Mikwashimana; syn.| Brassica Chinensis, Named after a Tokyo| 20, 23, 70.
Tsukena, Tona. suburb.
Mirin. ‘Product of fermented rice| 92.
containing about 30 per
cent carbohydrate.
Mirugai. Tressus Nuttali. Oftto shell. 90.
Misozuke. . Rice gTLl(:l. 92,
Mitsuba. Cryptotznia Canadensis,] Trefoll. 70.
var. Japonica.
Mizu ame, Ame, containing a large( 64.
proportion of water.
Mochi. A preparation made at the| 60.
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Nataikoa.
Natane yu,

Natsume.
Natsu mikan.

Natto.

Neimo.

Negi ; syn. Nebuka

hito moji.
Nezumizame.

Niboshi.

Sagittaria sagittifolia,
var. Longiloba.

Brassice campestris
oleum,

Citrus aurantium, subsp.
Sinensis. -

Alljum fistulosum.

Lamma cornubica.

Chinese arrowhead.
Oil of rape-seed.

Sweetened dried prunes.
Chinese citron.

Fermented soy bean. The
beans, after steaming, are
fermented at 380 C. by
bacterium natto (Sawa-
mura) isolated from rice
straw. The preparation
becomes viscid and deve-
lops an odour which is
found agreeable.

Malt of Eguimo, Colocasia
‘antiquorum

Leek.

Shark.

Dried fish meat. There are
many varieties, such as
Namaribushi, Tudukani,
some of which are

{lavoured with soy.

Japanese Latin English Reference
pages
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Mochi gomer Oryza sativa. A natural variety of rice,| 5S.
Mochi rice.
Momo. Prunus Persica (Rosac.).| Peach. 21, 74.
Morokoshi. Andropogon sorghun. Great millet. sgf
Mozuku. Mesogloia decipiens] An edible seaweed. 74.
(Alg.).
Mugio « Triticum vulgare. Wheat. 9, 11, 12, 13,
: 14, 15, 18,
25, 26, 27,
- 28, 31, 35,
0, 58 .
Mushiyokan. Paste of sweetened red 62? P 3% 125
beans compressed to a
. cake. R
Mutsu. Scombrops cheilodip- | Variety of mackerel. 21, 22, 24, 84,
troides. 108.
Myoganoko. Zingiber Mioga. Bud of Mioga ginger. 20,
Nagaimo. Dioscorea batatas, Cultivated Chinese or| 39, 68
, - Japanese yam,
Namaage. Tofu slightly fried in vege-| 40, 66.
. table oil.
- Namako. Stichopus Japonicus. Sea-cucumber. 21, 22, 90.
Namano mame ru Fresh legumes. 64.
Namazu. Parasiburo sarotus. Catfish. 86, 110.
Nashi. Pirus serotina, Pear. 21, 23, 76, 102,
: 124.
.Nasu; syn. Nasubi. So]anun’} melongena.. Egg-plant. 20, 23, 70, 100,

123.
20, 68, g6.

78.

64.
21, 76, 102.

66, 113,
116

114,

20, 23, 70.

21, 22, 24, 84,
86, 108.
88. :
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Niku rui, Niku.

Ninjin, -
Nishin.

Nobiru.
Nuka.

Ogonori.
Okoshi.

Okoze.
Olive yu.
Omugi.

Oshimrugi.
Oto.
Pan.
Pincapple.
Rakkasei.

Rakkasei yu.
Rakkyo.
Rokugan,
Renkon,
Ringo. ]

Saba,
Sakana,
Sakana no rui.

Sake.

Sake rui.

Daucus carota,
Clupus harengus.

Allium Nipponicum,

Gracillaria confervoides.

Minous Adamsi.

Hordeum sativum.

Ananus sativus.
Arachis hypogwa,

Alljum Bakeri,
Nelumbo nucifera.
Malus pumila.’

Scomber Japonicus.

Meat foods, meat.

Carrot.
Herring.

Japanese garlic. .
Rice bran.

Sea grass. .

Sweetened Italian millet
pressed into the form of
a cake.

Olive oil.
Barley.

Barley flour.

Cherry.

Bread.

Pineapple.

Pea-nut or ground nut.

Pea-nut oil.

Bakers' garlic.
Confectionery.

Root of Indian lotus.

Apple.

Spanish mackerel, Chub
mackerel.

Fish. S
The group of fish ,

Japanese wine made from
rice, somewhat resembling
weak whisky but with
a characteristic odour,
somewhat like acetone.

A term used in Japan for
wine in general.

10"’[5, 19, 25,
26, 27, 28,
36, 37, 39
8a.

20, 23, 35, 68,
96, 123,

21, 2272 24,
84, 108,

11, 6o, 121,
124.
74.

84, 108.

78.

9, 12, 13, 14,
18, =25, 26,
27, 28, 31,
33, "35._ 40,
42, 45, 46,
58.

6o.

21, 76, 102.

35, 62.

76, 102.

21, 23, 35, 38,
66, 78, 114,
123. :

16, 20, 26, 39,
68, 96, 123.
21, 23, 76, 102,

117.

21, 22, 24, 84,
108.

10, 15, I6, 19,
21, 22, 24,
25, 26, 27,
28, 32, 37,
38, 39, 40,
49, 53 82-
90, 104-110,
117,118-119.

10, 16, 92, 114~
115, 116.-

10,16 92,1144
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Same c Lamma cernubica. Shark, 21, 22, 24, 84,
86, 108.
Samma. Cololabis saino. Skipper. 21, 22, 24, 33,
84, 108,
Sarashian. A flour made from the small| 66.
red bean (azuki bean).
Satotmas Colocasia antiquorum. | Taro, lit. sweet root. 16, 20, 23, 26,
39, 68, 96,
. 123.
Satsumaimo. Ipomra Batatas, var.| Sweet potato. 16, 20, 23, 26,
Edulis. 35, 139, 68,
. 08, 123.
Sawara. Cybium niphonicum. . 2z, 86, 108,
Sayori. Hyporamphus sayori. Halfbeak. 86, 108.
Sazae. Univalve molluse. 90.
Senbei. Biscuit of rice. 62.
Seri (Enanthe linearis. Parsley. 70.
Shachi. _ Orca gladiator. Sword fish. 22,
Shako. Pridacna gigas. Squill, Giant shrimp, or| 21, 22, 24, 88,
Prawn, 119,
Shiba =bi. Peneus Joyneri. Lobster. 22, 88.
Shijimi. Corbicula lena (Molluse.) 90,
Shimeji. - Tricholoma Shimeji
(Fungi).
Shiojake. Oncorhyncus keta. Dog salmon (salted). 21, 22, 24, 88,
10
Shickara. Plasma of 1ka, salted. 90.
Shirako. Oncorhyncus keta. Sperm of dog salmon. 83,
Shirasuboshi. Leucopsarion Petersi. Shirauo dried. 88,
Shirauo. Salagichthys microdon.| Whitebait. 86, 108.
Shire daizu. Glycine soja. ‘White soy bean. 9, 21, 23, 25,
: ' 45, 48.
— goma. Sesamum Indicum. White sesame. 76.
— ingen. Phaseolus vulgaris. White French bean. 21, 66.
— miso, White soy-bean paste, 66.
— sato. ‘White sugar. 10, 19, 25, 27,
: » | 28, 78, 120.
Shiso. Perilla ocimoides, var.| Beefsteak plant. The leaves| . .
Crispa vel purpurea are dried and used as
(Labiata). -powder on account of
the odour, which is con-
sidered agreeable,
Shitabirame. Rhinoplagusia Japonica.| Sole. 86, 108.
Shoga. Zingiber officinale| Ginger. 16, 20, 68, 98,
(Rosac.). : 118

Shokubutsusel rui.

Shokupan.

_Shoyu.

Shungiku; syn. Shu-
jaku Kikuna.

Shutake,

Chrysanthemum coro-
narium.

Cortinellus Shutake
(Fungi).

Plant-food materials
foods of plant origin.

Bread.
Soy-bean sauce.

ie,

Edible chrysanthemum,

leaves.

20, 21, 23, 25,
27, 28, 41,
§6-79,94-103.

35, 62.

38, 92, 114.

72, 100.

72, 119-120.
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Soba. Fagopyrum esculentum.| Buckwheat, 35,758, 113
Soba ko. Buckwheat flour. 60, = '
Sobamai. Buckwheat rice or decorti-| 6o,
) cated buckwheat.-Pastry
of buckwheat flour enve-
loping paste of sweetened
beans. ™ a
Somen. Japanese macaroni made 40, 6o,
] from wheat. R
Seramame. Vica faba. Broad Dean, Horse bean. 21, 23, 25, 27,
Suika. Citrullus vulgaris (Cu- e

Suikatame kuro.
Suikatame shiro.
Sumomo.

Suppon.
Surume.
Suzuki.

Tachiuo,
Takenoko.

Tako.
Takuan.
Tamago,

-~ Shanghai.

Tamanegi.

Tanago,
Tanishi.
Tara.

. Tarake.
Tarugaki.

Tensai.
Tensaito.

Tobiuo.
Tofu.

(curbita).

Prunus
(Rosac.).
Trionyx Japonica.
Omastrephus Pacificus.
Lateolabrax Japonicus.

domestica

Grichiurus Japonicus.
Phyllostachys mitis.

Octopus oclopedia.

Allium cepa.
Acheilognathus.

Viviparus malleatus.
Pollachius Brandti.

Beta vulgaris, var. Ra-
pifera.

Cypelurus agoo.

Water-melon.

Seeds, black, of melon.
Seeds, white, of melon.
Nectarine.

Snapping turtle. -
Sagittated calamary,
Perch.

Hairtail.
Bamboo shoots. >

Pickled radish (daikon).
Egg.

Cﬁinese eggs, Shanghaieggs.| 8
20, 23, 35, 68,

Onion.

Pond snajl, Mud snail.
Cod.

Cod fish eggs, Cod roe.

Persimmon seasoned in wine
cask.

Sugar beet.

Beet sugar.
Flying-fish.
Bean curd. This is the
chief meat substitute

with' rice-eating people;
2 spongy preparation rich
in protein prepared from
soy bean as follows; Hot
boiled soy-bean milk is
treated with about 2 per
cent by volume of the con-
centrated liquor obtained

20, 23, 72, 100,
123.

76.

76.

82.

88.

86, 108, 119,
124, »

86, 108,

16, 20, 23, 26,
68, 72, 98,
123.

21, 24, 90.

92,

10, 11, 24, 25,
26, 27, 28,
35, 8.

0.

>

72.

21, 22, 24, 86,
88, 108.
88.

76, 102.
78.

25, 27, 28, 78.

22, 86, 108.

32, 35, 37, 38,
40, 66, 113, .
120,
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- in the manufacture of
salt from seawater. The
protein-rich material thus
precipitated is strained,
pressed and cut into
cakes.
Tofu=Kzsu. Residue obtained in the| 40, 68.
manufacture of bean milk.
See To nyu.
Togan. Benicasa cerifera. Large white gourd melon. | 72, 100,
Tomato. Lycopersicum esculen- | Tomato. 20, 72, 100.

Tomitsu.

Tomorokoshi,
. Tona syn. tsukena.
Ton niku.,
To nyu.
Torigal.

Tororo kombu.
Tsubaki yu.

Tsukena; syn. Abu-
rana, To na natane

na.
Tsulushi.
- Udo.
Ume.
Umeboshi.
Umiuvo sakana nii.

Umikusa rui.

Unagi.

Uni, -
Usagi niku.
Uzuramame,

Wakame; syn. Nijime
Menoha, Oshikime,
Wakasagi.

tum (Solanac). -

Zea Mays.
Brassica campestris
(Crucifer.).

Cardium papyraceum
(Molluse.).”
Laminaria

cichorioides

From Thea Japonica
(Thead.).

Brassica campestris
(Crucifer.).

Equisetum arvense.
Amalia cordata.
Prunus Mume (Rosac.).

Algz.
Anguilla Japonica.
Phaseolus vulgaris.

Undaria pinnatifidia
(Alg.).
Hypomesus olidus.

Brown sugar, Molasses.

Indiar corn.

Pork.

Bean milk., Steamed soy
beans are ground with
water to yield a paste,
whichis pressed or kneaded
with water in a barrel. The
milky liquid is To nyu.
The residue is Tofu kasu.

Cockle.

Edible seaweed.

Camelia oil. -

Field horsetail.

Plum. Too.
Pickled plum.
Sea-fish.

Alge,

Eel. )

Sea-urchin eggs, salted.

Rabbit meat. :

Spotted French bean, the
colour resembling that of
a quail (uzura).

Lobe-leafed edible seaweed.

Surf smelt, Pond smelt.

Q2.
15’167 19, 21,

10, 19, 25, 27,
28, 78, 120.

26, 58.

20, 70.

24, 26, 35 82,
40, 68..

22, 90.

21, 23, 74
78.

20, 70.

68,908,
21, 92.

22, 24, 2%,
27, 28, 82-
86, 104-108.
10, 21, 23, 24,
25, 27, 28,
72, 74-
22, 86, 110.
90, 119.

21, 23, 66.

2‘, 23) 251 74"
22, 86, 108.
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Warabi. Pteridium aquilinum| Common brake or bracken, 70.”
(Filices).
Warasa. Seriola quinqueradiata.| Yellow-fish (old). 21, 22, 24, 82,
104.
Wasabi. Eutrema Wasabi, . 68, 0948
Vaenari. Phascolus radiatus, Very small green bean. 21, 23,
Vasai rui. Vegetables. 10, 16,197 20,
23, 25, 27,
. 28, 38, 139,
) ) 40, 49, 70,
Vashi yu. Coconut oil. 78.
Yatsugashira. Colocasia gigantea. Variety of taro. 68, 98,
Yatsume unagi. Lampetro Japonica. Eel. 22, 86, 110.
Yawarakai kudamono Fresh soft (fleshy) fruits. 21, 23, 25, 27,
rut. 281 351 74|
76, 100, 102,
Yomena. Asteromza Indica,
Yuba. A protein- and fat-rich| 68, 113.
material made by boiling
and skimming the pellicle
which forms on soy bean
. milk. . :
Yuri. Lilii tigrini radix, Root of lily (edible). | 16, 20, 26, 39,
68, 98.
Yuzu, Citrus aurantium, subsp.| Citron. 21, 76, 102.
Junus. -
Zabon. Citrus aurantium, subsp. 2I.
Sinensis, var. Decu-
mana.
Zenmai. Osmunda regalis, var. 70.
Japonica.
Zeribinzu, Confectionery. 64.

FOOD OF JAPAN

10
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pages
Absorption : See Digestibility. 34, 39, 39, 55
116. !
Acesssary food factors : See Vitamins, 8, 49, 11
Acid production by food. 27_ 49 113, 119,
Acidimetry of ash. 53 el seq.
Adultera.tmn
_ of milk in Tokyo. 33
. = effect on vitamin content of foods. 40.
Apgar-agar. ] Kanten. 74.
Albumins : see Proteins. 52, 56 el seq.
Alcohol in sake, etc. 92.
Allmli production of foods. 53, 56 et seq.
.Alkahmty of ash.
. - estimation of. 53, 54, 113.

—  of water-soluble salts. 53, 54.

—  insoluble salts. 53, 54.

—  poor production by rice. 37, 56.

foods suitable for yielding. 37, 64-79.
Analys:s, methods of chemical. “51 el seq.

—  results of, with Japanese foods.

—  of statistics relating to food in Japan. 3, §, 9-19, 122,
Anchovy. Hishiko. 21, 22, 24, 104,
"Angler. . Anko, 8.

Ammal food, advantages of. 32-36.
—  — quantity of, in Japan. 10, 19, 20, 24,
: 25, 27, 2
—  — varieties in Japan. 21, 22, 24, 26.
—'  — production of, in 1925. 21, 22, 24, 26.
Antineuritic factor.
— — in Japanese foods. 38, 40, 49, 124.
—_ — loss of, in polishing rice. 38, 40.
— — inricebran. 124.
— —  in fresh food. . 38, 40.
— — deficiency of, as caunse of 290, 49.
- disease.
Antiscorbutic factor.
—_ — in Japanese foods. _ 124.
Appetite factors in food which stimulate. 10, 92, I22.
Appetisers : sze Condiments. 92, 114, 122.
Apple. Ringo. 21, 23, 76, 102,
117.
Apricot. Anzu. 21, 74, 100,
Arrowhead. Kuwali, 20, 39, 68, 96,
123,
" — . Chinese. Natakoa. 20, 68, 96.
- Ash of food materials. 39, 53.
— alkalinity of. 53, 54, 1I3.
— modifications in the estimation of. 53.
water-soluble. 53, 54.

53: 54-
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Ash low value of, in Japanese green foods. FUREN
— special character of, in rice. . "g' 6
Autolysis in food. ‘:‘l‘,’, 56
Autolytic ferments. “7' .
Baker’s garlic. Rakkyo. 70, 100,
Bamboo shoots. Takenoko. 16, 820;-.237 26,
Banana. Banana, 74,6 1’3;_ 198123,
— cake. Banana cake, - 64.
9.12,13,14,18,
Barley. Omugi, s 25, 26, 27, 28,
— production of, in Japan. 31, 33; 35, 49,
f 42, 45, 46, 58,
6o, 113,
— mnaked. Hada kamugi. 45, 47.
—  distribution of, in Japan. i 45, 46.
— comparison of protein.
—  with rice of protein. 28, 31, 40.
— composition of. 58.
—  cost of, compared to rice, 40. N
— flour. Hikiwari, Oshimugi. 6o,
Barracuda. Kamasu, - 22, 84, 106.
Beans, Mame rui, 9,10, 11, I5,16,
19; 21, 23, 25,
26,27, 28, 32,
35, 37 45, 48,
64-66, 113-
114, 118,
—  broad. Soramame, 21, 23, 25, 27,
64, 66,
Bean curd. Tofu. 32, 35, 37, 38,
40, 66.
—  — fried. Aburage, Gammedoki. 32, 37, 40, 66.
—  — iced. Koridofu. 40, 66.
— — residue in the manufacture of. Tofu kasu. 40, 68.
— French. Uzuramame. 21, 23, 66.
—  white variety of. Shiroingen, Ainumame. 21, 23, 64, 66.
—  green fresh. Edamame. 25, 48, 64
— small green. Yaenari. 21, 23.
— hyacinth. Fugimame.
— milk, from soy bean. To nyu. 40, 68,
oil. Daizu yu. 78. -
—  protein preparations from ; see Soy bean. 40, 66-68.
-— small, red. Azuki. 21, 35, 66, 114,
125. ’
— larger variety. Dainagon. .| 2h 66.
— .in pastry. Anpan, Daifukomochi,f 62, 63, 64.

-— swectened.

Dorayaki, Kancko, Kint-
suba, Kuri manju, Mushi

yokan, Monaka, :
manju, To manju, Neri-
yokan.

Amanatto,

62.




English Japanese Reference
pages
N ]
Bean flout, Sarashian. 66.
— soy : see also Soy bean. Daizu. 9, 21, 23, 25, 27,
29, 3%: 27, 39,
45, 40, 04, 66.
Beef. Gyu niku. 24, 526, 35_432_
— fat. Fett. 28, 32, 34, 36,
" @
_ . 39, 82.
Beefsteak plant. Shiso. :
Beer. o Beer. 92.
Beet. Tensai. 78.
Beet sugar. Tensai to. 25, 27, 28, 78,
Beriberi. Kakké, 40, 120, '124,
. 125.
Beverages, alcoholic. Sake rui. 10, 156, 92, 114.
— non-alcoholic. Indyo. 92,
Biscuits, rice. Senbei. 62,
—  wvarieties of. Amakara, Kawara, Maki,| 62-64.
« Shiwo.
—  wheaten. Bisuketto. 62.
— —  varieties of. Katapan, wafer, cream| 62-64.
= finger.
Black soy bean : see also Soy bean. Rurodaizu. 60.
Bonito. - Katsuwo. %1, 22, 24, 84,
106.
—  dried. Katsuwo boshi. 22, 86.
Bracken (Brake). Warabi. 70.
Brake. Warabi. 70,
Bran, of rice. Nulka. 60.
Bread. Pan, Shokupan. 35, 62.
Broad bean. Soramame. 21, 23, 25, 27,
: 64, 66
Brown sugar. Tomitsu. 25, 27, 28, 78.
Buckwheat. Soba. 15, 88, 1135.
— “rice’’, Sobako. 60.
—_ decorticated. Sobamai. 60,
_ pastry of. Sobamanju. 62.
Burdock. Gobo. » | 20, 23, 68, 96,
® 123,
Buri fish. Inada, Warasa. 21, 22, 24, 82,
84, 104.
Butter. Butter. 26, 33, 8o.
Cabbage. Kiabetsu. 20, 23, 70.
Cake. Cake. 62-64.
—  of beans (pastry). Mushiyokan. 62.
—  millet. Okoshi, Rokugan. 62. ~
— rice (one variety). Boru. 62.
— wheat. Cake. 62.
— sponge. Kasuitera. 62.
Calcium in foods. 28, 54, 56 e seq.
— inrice. 28, 54, 56.
-~ in other cereals. 28, 54, 58

—  suitable sources of.

64, 66, 68, 79
81.
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pages
A
k)
Calcium estimation off. o
—  importance of. 28
— low, percentage of in Japanese diets. Y g;: gg
: 37, 36

Calorific values of focds.

—_ of food factors.

— in relation to nutritive value of foods.

Camelia oil.

Cane sugar.
Carbohydrate in Japanese foods.
—_ digestibie,
—_— indigestible.
— fibre.
L — estimation of.
—_ calorific value of.
— excess of, in Japanese food.
Carp. .
—  Crussian,
Carrot.
Catfish,

Catalysts, se¢ Ferments,
— vitamins as.
— as proof of freshness of foods.
—  loss of, by heating.
— — — by polishing rice.
Cheese.

Cherry.
Chestnut.

— sweetened.
Chicken. .

Chinese arrowhead.
—  citron.
—  eggs (Shanghai egps).
—  yam.
Chiorides, estimation of, in ash of foods.
—  absence of, from rice.
Chocolate.
Chrysanthemum flowers.
- leaves.
Citron.
—  Chinese.
Clam (vide Mollusca).
Coclide.
Coconut oil.
Cod.

Tsubaki yu.
Shirosato.

Koi.
Funa.
Ninjin.

Namazu.

Cheese.

Oto, Sakuranbo,
Kurl

Amakuri.

Kei Niku.

Nataikoa,
Natsu mikan.

Tororo imo.

Chocolate.
Kikunohana.
Shungiku.
Yuzu.

Natsu mikan.

Torigai.
Yashi yu.
Tara.

Tamago Shanghai.

28, 32, 35, 36,

25, 27, 28, 78.
28, 32, 35, 39.
28, 52, 55, 95

el seq.

28, 52, 55, 95
el seq.

28, 52, 55, 95
el scq.

55 o

55-

26, 28, 32, 33,
36, 37,430

22, 86, 110.

86, 110.

20, 23, 35, 6§,
96, 123.

86, 110.

50, 121, 124.

38, 124,

38, 121, 124,

38, 124.

38, 121, 124

26, 35, 36, 81,
119,

21, 76, 102.

76, 102.

64.

24, 25, 26, 27,
28, 82, 110.

20,68, 96.

21, 76, 102.

8o.

68, 96, 98, 123.

53-54. -

28, 53, 56.

64.

70, 98.

42, ¥00.

21, 76, 102,

21, 76, 102.

21, 22, 88, 90.

22, 90.

78.

21, 22, 24, 86,
88, 108.
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—_ importance of, in foods.

i Referen
English Japanese - age;’e
L
Cod, dried. Hidara. 86.

— epgs. Tarako. 88,

Condensed milk. Kona milk. 10, 11, 26, 40,
80, 119, 124/

Condiments. Chomiryo. 20, 92, 116.

Confectionery. Kashi rui. 62, 64.

Conger ‘eel. Anago.” 22, 82, 104.

Corn, Indian, Tomorokoshi. 58.

Crab. : e Kani. 22, 88, 118,

Cream. . Cream. 26.

Cream finger {confectionery). Cream finger. 62.

Cucumber. , ) Kiuri, 20, 23, 70, 72,
98, 123.

—  sea. Namako. 21, 22, go.
Cumquat, Kinkan, 74, 102,
Cuttlefish. Tka, 21, 22, 90.
Diet. ~ © 26, 28, 34, 36,

39, 40, 49,
50, 120, I22.
Dietary standards of Voit. 35.
Dietary requirements of the Japanese people. 32, 36, 39.
Dog salmon. Shiojake. 21, 22, 88, 110.
Dripping. { Fett. - 8a.
Drops (confectionery). Drops. 64.
Duck, wild. Kamo. 26, 82.
Earshell. Awabi. 22, 90, 1I9.
Eel Unagi. 22, 86, 110.

— variety of. Yatsume unagi. 22, 86, 110.

— conger. Anago. 22, 82, 104.
Egg. Tamago. 10, 14, 24, 25,

267 27: 281 35’
8o.
— plant. . - Nasu. 20, 23, 70, 100,
123.
"Elephant foot. Konniaku. 78, 123. _
Energy value of food. 35, 39, 40, 56
el seg., 116.

— . requirements of Japanese people. 39, 40, 120, 122.
Enzyme : see Ferment. 50, I21.
Fasting : see Metabolism during. 116.

Fat, beef. Fett. 28, 32, 34, 36,

39, 82.

~— lard, Lard. 82.

— Dbutter. Butter. 8o.

— oil. Yu. 26, 78.
Fermentation, alteration of quality of food by. 33, 34, 49 50
Ferments in fresh food. 50.

—_ in unpolished rice. 121.

—  digestive. 30, 50, 116.

_— destruction of, by various agencies. 50.

30, /0.
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English

Japanese

_ Reference
pages

s
J

Fermented soy bean.

— rice.

Ferns, edible.

Fibre.

Field horsetail.

Fig.

— dried.
Fish.

— dried meat of.
— eggs.

— Indian.

Fishing frog.

Flatfish.

Flat-head, Indian.

Flour.

Flour, coarse barley.
—  buckwheat.
— red bean.
—  wheaten.

Flowers of chrysanthemum.

Flying-fish.
Food factors.
Fowl, flesh of.

French bean.

— — spotted.

— — whi;‘e.
Fresh food, importance of.
Fried bean curd : see Tofu.

Fruits.

Fuel ratio.

Garlic.
—  Japanese.
Gilthead.

Ginger.

—  Mioga.
Globe-fish,

Natto.

Mirin, Sake, Misozuke,

Tsukushi,
Ichigiku.

Hoshi ichigiku. »

Sakana rui, Sakama.

Niboshi.

Sakana Ko.
Kochi.

Anko.

Karei.

Kochi.

Kona.

Hikiwari, Oshimugi.
Soba ko. .
Sarashian.
Komugi ko, Kona.
Kikunohana.
Tobiuo.

Kei niku.

Uzuramame.
Uzuramame.
Shiroingen.

Kudamono rui.

Rakkyo.
Nobiro.
Kurodai.
Shoga.

Myoganoko.
Fugu.

L
66, ' 113, 114,
116.

10, 13, 16, 92,
114-115, 116.

70.

52, 55,1

74, 100,

76.

10, 15, 16, 19,
21, 22, 24, 25,
26, 27,28, 32,
37,38, 39, 40,
49, 537 82'901
104-110, 117,
118-119,

88.

88. o

84, 106.

82, 104.

21, 24, 84, 106.

84, 106.

60.

60.

6o.

66.

60.

70,.

22, 86, 108.

28, 39.

10, 24, 25, 26,
27, 28, 82,
I19.

21, 23, 66.

21, 23, 66.

21, 66.

30, 50.

32, 35, 37, 35,
40, 66.

10, 19, 21, 23,
28, 26, 27, 28,
35, 37, 38
39, 40, 74'761
100-102, 117~
118.

30, 32, 34, 35-

L}

70, 100.

84, 106.

16, 20, 68, 98,
118,

20,

1 82, 104.
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Indigestible material in foods.

—_— carbohydrates.
Indigestibility of foods.
Indigestion, frequency of, in Japan.
Iron in foods.
— — — estimation of.
— suitable sources of.

Jelly beans.

— rice.

— dilute, :
Jellyfish (Medusa, salted).

Laminaria.
Lard.
Laver.

Zeribin zu.
Ame.

Mizu ame.
Kurage.

Kombu,
Lard.

Asakusanori. -

English Japanese chr:;‘é's‘ce
[ 2 I3
Gluten, prdperties of rice. 32, 33: 39-
Glutinous rice. Mochigomi. 58.
Goby. Haze. 82, 104.
Gourd melon, Togan. 72, 100.

— —  dried rind of. Kampio. 20, 23, 78.
Grape. Budo. 21, 74, 76, 100.
Gras (Sea-grass). Ogonori. 74.

Great millet. Morokoshi. 58,
Green soy bean in pod, Edamame, 25, 48, 64.

— bean small. Yaenari. 21, 23.

—  vegetable food.

Grey mullet. Bora. 22, 82, 104.

Ground nut. Rakkasei. 21, 23, 35, 36,

. 78.

Gurnard. Hobo. - 22, 84, 104.

Hair-tail. Tachiuo. 86, 108.

Ham Ham. 8.

Halfbeak. Sayori. 86, 108,

Halibut. Hirame. 22, 84, 104.

Heat production : see Calorific values. 28, 32, 35, 36,
- «39, 55

Hemp-seed. . Asanomi. 76, 102,

Herring. Nishin. 21, 22, 23, 24,

84, 108,

— roe, Kazunoko. 117, 11G.
"Hickory shad. Konoshiro. 22, 84, 106.
Honey. Hoshimitsu. 64, 129.
Horsebean. Soramame. 21, 23, 25, 27,

64, 66.
Horseflesh. Ba niku. 26, 82,
Horsetail. Tsukushi.
Hydrogen ions.
Indian flathead. Kochi. 84, 100,
— lotus root, Renkon. 16, 20, 26, 39,

68, 96, 123.
30, 30, §2, 55
116.
52, 55.
50, 116.
34, I16.
54, 56 el seq.
54.
681 701 721 88'

64.
64.
64.
g0.

21, 74.
82.
21, 72.
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rice.
Mackerel.

Magnesium,

— in rice.
Maidenhair fruit.
Maize.

Malt of Eguime.
Mandarin orange.
Margarine,

Meat. .

Medusa (salted).
Melon gourd.
— musk,
— white, seeds of.
— black, seeds of.
Metabolism. ,
- basal, of Japanese people.
— cata.]ysts in.
Methods of food analysis.
—  — correcting protcin deﬁcxency’
- - —  vitamin deficiency.
— artificial, in treatment of foods,
dangcrs of.
suggested for increasing Japan's food
supply.

Mutsu.

Ginnan.
Tomorokoshi.
Neimo.
Mikan,

Jinzo butter.
Niku.

Kurage.

Togan.

Ma kuwauri.
Suikatame shiro.
Suikatame kuro.

] e ——————
English Japanese Reference
. pages
)
¥
Lecithin, »
Leek Negi. 20, 23, 70,
Lemon. Lemon. 21, 74, 102.
—  Chinese. Natsumikan. 21, 76, 102.
Lettuce (salad). Chisa, 701 !
Lily root. Yuri, 16, 20, 26, 30,
68 8.%
Linseed oil. Amanin yu, 78. %
Literature on Japanese foods 112-125,
Lipins or lipoids. 36, 116-117,
Loach. ] Dojo. 86, 110.
Lobster, spiny. Ise ebi. 22, 88.
—  wvariety of. Shiba ebi. 22, 88,
—  dried. Hoshi “ebi. 22, 88,
Loquat. Biwa. 21
Losqs of quantity of food in Japan, causes of. 19: 7 100,
— — quality of food in Japan, causes of. 40, 49. -
— — vitamins, causes of. 39, 49, 49.
Lotus root {Indian). Renkon. 16, 20, 26, 39,
68 96, 123.
. Macaroni, Japanese, Somen, Hoshiudon. 40, 60,
—-  unsuitability of rice protein for, . 3334
— advantages of, as food. 33-34.
Machine, human body as. 34, 35
Machinery, effect of, on degree of polishing of 38.

21, 22, 24, 84,

108.

54, 56 el seq.

56.

76, 102, 122,

26, 58,

70.

21, 23, 74, 102.

82.

10, 15, 19, 25,
26, 27, 28, 36,
37 39, 8.

g0,

72, 100.

20.

76..

76.

116.

38, 124.
51-85-
32 el seq.
38,

39, 49

1T, 33 39, 49.
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English Japanese Reference
Pages
¥ L
Methods of §ppraising value of foods.
\10, 24, 25, 26,
Milk and milk products. Chichi_rui. A 3!933, 33,
Mil ichi y 4
ilk, Nyu, Chichi. ( 80, 11, 199"
' 128,
— *%edn : see Soy bean, To nyu. 40, 68.
— cows’. Giu nyw. 10, 25, 26, 27,
. 28, 33, 35, 36,
39, 8o.
—  — adulteration of, in Tokyo. : 33.
— cream of. Cream. 26.
— condensed, Condensed milk, 10, 11, 26, 40,
~ 8o, 119, 124
consumption of, in Japan. 26.
importation of. 10,
need of, for children, in Japan. 33.

powder.

products, aversion of _]apanese people to.
soy bean.

— progein from.

— nutrttive value of.

Millet.
~ great.
— Italian,
— Sawa.
— cakes.
Milling, effect of, on rice,
~—  loss of vitamins by.
—  increasing use of, in Japan.
Mochi.
Mochi rice.
Mullet.
Mushrooms, varieties of, in common use.

Musk melon,
Mutton.

Nectarine.
Neumann'’s method for phosphorus.
Neutrality, foods which help to preserve.
Nitrogen, total, of foods.

_— water-soluble, of fish.

- —  low percentage in rice.

Nutrition, research in Japan upon.

—_ Imperial Institute of.
Nutritive value of foods.

—  ratio and its reciprocal.

— — low in rice.
— methods of improving, in
_]apanese diet.

Kona milk, Fu nyu.

To nyu.

Yu ba.

Kibi.

Morokoshi.

Awa,

Hiye.

Okushi, Rokugan.

* Mochi.

Mochigome.

Bora.

Hatsudake,
Shimeji, Shutake.

Makuwauri.

Hitsu niku.

Sumomo,

281 33 35 8o.
40, 8o,

33-

40, 68.

65,

26, 58.
58, 60, 115.
38, 39, 40, 41.

38, 39, 40, 41.
38, 39, 40, 41.

22, 82, 104.

Matsudake,| 10, 72, 119-120.

‘| 20,
26,

53-
37

53-

53, 82 el seq.

30, 39.

112 et Seq.

7, 112 et seq.

20-40, 50, 120.

35.

30, 32, 33 34:
35¢

39, 32.
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- loss of, by polishing rice.

Phosphoric acid.

Phosphorised fats or phosphatides.

Physical properties of foods.

r S—
English Japanese Reference
pages
¥
L]
Nuts and fruits. Kudamono rui. xo,'19, 21, 23,
25,27, 28,33, -
74-76,  100-
102,
Oceanic bonito. Katsuo. 21, 22, 24, 84,
. 106. ¢ °
o :—- —  dried. };a]fsuoboshi. 22, 86.
ctopus. ako, 2
-—P membraneous, lidako. z;' -21’ 9;:_,
" Qils. Yu rui. o A
— wvegetable. Shokobutsusei yu rui. 78, 123.
— animal. Dobutsusei yu rui. 32.
0il, camelia. Tsubaki yu. 78,
— coconut. Yashi yu. 78.
— olive. Olive yu. 78.
— pea-nut. Rakkasei yu. 78.
— sesame, Goma yu. 78. -
Onion. Tamanegi. 20, 23, 25, 68,
. 2.
—  Japanese, variety of leck Negi. 23, 23, %0
Otto shell. o Mirugai. g0,
Oxidase, test for.
—  as criterion of freshness 121,
Oyster. Kaki. 21, 24, 90, 118,
Parsley. Seri. 70.
Pastry. 62, 64.
—  with red bean. 62, 64
Pea, green. Endo, Acendo. 21, 66.
— roasted. Endomame. 64.
Pea-nut. Rakkasei. 21, 23, 33, 35,
66, 78, 114,
123.
— oil Rakkasei yu.. 78.
—  sweetened. Gengimame. 64.
Peach. . Momo. 21, 74
Pear. Nashi. 21, 23, 761 102,
124«
Peppermint. Hakkakoshi. 64.
Perch,, Suzuki. 86, 108, 119,
124.
- Peroxidase : see Oxidase. . :
Persimmon. ,Kaki. 21, 23, 74, 76,
- 100, 102, 117,
- 118, 124.
_ seasoned in wine-cask. Tarugaki. 76, 102.
—  dried. ' Hoshigaki. 76.
Phosphates : see Phosphorus. 53
Phosphorus by Neumann’s method. gg

53, 56 ¢f seq.
36.
50, 112 ¢f seg.



English Japanese Reference
pages
¥ -
Pickles. Tsukemono rui. 9z,
DPickled plum. Umeboshi. 92.
— radish. Takuan. 92.
—  vegetables. Tsukemono. 38, 40, 92.
Pickling, loss of vitamins by. 40.
Pigeon. Hato. 82.
Pinelppie Pineapple. 76, 102,
Plum. Ume. 21, 92.
~— pickled. . Umeboshi.
Polished cereals. Hakumai.

—  Mochi rice.
~—  barley.

Polishing, loss of vitamin by.
—  disadvantages of.
—_ advantages of.

—_ increase of digestibility through.

Polishings from rice.
Polvneuratis through polished rice.
Polyp.
Pond-smelt.
Pond shail.
Porgy.
Pork, *

" Porphyra.
Potassium in foods.

— alkalinity due to.

— absence from rice.
Potato.

—  sweet.

Poultry.

Preservation of food, vitamin loss in.
Protein in foods.

—  sources of, in Japan.

-+ quantity of, in Japan.
—  poverty of, in rice.

— prcparatlons of, from wheat.

—_ . from soy bean.

Prunes.
Pumpkin.

Purple laver.
Quince.

Mochi hakumai.
Sei haku omugi.

Menzai, Nuka.

Tako.
Wakasagi.
Tanishi.
Kodai.

To niku.
Asakusanori.

Jagoimo,

Satsuma imo.

Fu., -

Tofu, Yu ba, Kori dofu,
Aburage, Namage.

Natsume.

Kabocha, Tonasu.

Asakusanori.

Marumero.

92.

35, 38, 56, s8.

5S.

58.

16,38, 121, 124.

39: 40, 49.

39, 12I.

39, I21.

11, 6o.

38, 40, 49, 124.

21, 24, 90.

86, 108.

90.

22, 84, 100,

24, 26! 351 SZ.

21, 72.

53, 50 € seq.

50! 54-

56.

9, 16, 19, 20,23,
25, 26, 27,
28, 35 3%
68, 96, 123.

16, 20, 23, 206,
35, 36, 39, 68,

98, 123.

10; 24, 25, 26,
27, 28, 82,
«II9.

38, 39, 49.

28-40, 52, 56 ¢
seq., 120-121.
23, 28, 32, 56 el

seq
g, 19, 20-25, 25.
30 3‘1 -35! 39:
121.

1 40, 60.
32, 35, 37: 38
40, 66, 68

20, 23, 70, 95
123.
21, 72.
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Rabbit meat. . Usagi niku. »
Radish, Japanese. Daikon, 10, 16, 20, 23,
25, 27, 28,
35, 68, 96,
. . 123,
—  dried. Hoshi daikon. 92.
—  pickled. Takuan. 92. *
Raisin. Hoshi budo. 76.
Rapesced oil. Natane yu. 78.
Red bean. Azuki, 21, 35, 66.
—_ sweetened. Amanatto. 62. .
—  paste, Miso. 32, 37, 38, 4o,
. 66.
—  flour of. Sarashian, 66.
— variety of larger, Dainagon. 21, 66.
Rice Kome. 9-19, 25-42, 43,
44, 56, 58,
121-#22.
— biscait. Senbei. 62.
— bran. Nuka. 11, 60, 121, 124.
— cake. 62. .
—~ consumphion of, in Japan. 9-19.
— composition of, in Japan. 56, 58.
-— cost compared to barley and wheat. 18, 40 .
— critical study of. 18, 30-36.
— distribution of in Japan. 4144,
— ground. 56, Go.
— jelly. Ame, Mizu ame. 64.
— importation of, to Japan. 56.
— pelished. Haku mai. 35, 38, 56, 38,
121, 122, 125.
— polishings. Menzai. 13, 60.
— protein. 30
— production of, in Japan. 9-15, 17, 19.
— unpolished. Gemmai. 35, 56, 58, 12I.
Rock trout. Ainame. 82, 104.
Roe, cod. « Taranoko. 88.
— herring. Kazucko.

Roots (Root vegetables).

Root, lily.

— lotus,
Sagittated calmary.
Sake.

Salad, Chisa.

Salmon.
. —  salted.

Konsai rui.

Yuri.

Renkon.
Surume.

Sake.

Salad, T.ettuce.

Shiojake.

10, 19, 20, 23,
25, 27,28, 35,
39, 40, 68, 96,

3

98,

16, 20, 26, 39,
68, 08.

16, 20, 26, 39,
68, 96, 123.

8s8.

10, 16, 92, 114~
115, 116,

70.

21, 22, 24, 881
110,
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Reference

Eng!i‘sh Japanese pages
L *
Salts, solublfe, in ash of foods. 28, 37, 53, 56
’ et seq.
— insoluble, in ash of foods. 28, 37, 53, 56
et seq.
— ~— . alkalinity due to. 28, 37, 53, 56
et seq.
Saltefi food, inferiozity of, to fresh. 21, 38.
- consumptwn of in Japan. 21, 38.
Sa.mphng, method of. .
Sardine. Twashi. 21, 24, 84, 106
—  dried. Gomame, . 21, 22, 24, 86.
Sauce, soy. Shoyu. 38, 9a.
Sawa millet. Hiye. 58.
Seurvy : se¢ Vitamin.
Sea-cucumber. Namako. 21, 22, 90.
Sea-devil. Anko. 82, 104.
Sea-grass. Ogonori. 74
Sea-urchis. eggs. Uni. _ 90, 119,
Seaweeds, edible. Aonori, Arame, Asakusa-{ 10, 21, 23, 24,
- nori, Hijiki, Kanten,| 25, 26, 27,
- Kombu, Mozuko, Ogo-| 28, 72, 74.

Seaweeds, group of.

Sesame. -
black.

. white,
oil of.

Shark.
Shrimp.

Siarnese rice.
Sillago.
Skimmed milk.
Skipper.

Smelt (Surf smelt).
Sodium chloride, estimation of, in a.sh modified
. * method,
in foods.
absence of, from rice and
other cercals.
salts, alkalinity due to.

Sole.
Soxhlet method for fats
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INTRODUCTION

The Memorandum by Professor Knafll-Lenz de-a,]s‘ with
the results of two International Conferences on the hiclogical
standardisation of certain remedies, held in July 1923 at
Edinburgh and in September 1925 at Geneva ; and also of a
subsidiary Conference, with more restricted membership, held
in Frankfurt in May 1928, with the object of reviewing the
principal recommendations made by the Geneva Confereunce,
in the light of the further experience which had accumulated
in the interval, and of presenting them in suitable form for
adoption by the Permanent Standards Commission, then
meeting at Frankfurt. Professor Knaffl-Lenz reviews in some
detail the course of the discussions at the different Conferences,
the data obtained in the various investigations undertaken in
different countries as the outcome of these discussions, and the
recommendations which finally resulted. It may be appropriate
to use the opportunity afforded by the publication of his
memoranda for a more general survey of the principles which
seem tc bave emerged from the discussions, and-~ from the
experience of those who have participated during the past five
years in this international work.

When the Health Committee of the League of Nations
decided to summeon the Conference which met at Edinburgh
in 1923, they acted on experience, already gained, as to the
possibility and value of international agreement with regard
to the standardisation, by biological methods, of cerfain sera
and bacteriological re-agents., FHistorically, also, it was to
certain antitoxic sera that the measurement of potency by
biological methods had first been successfully applied. The
suceess and the general aceceptance of such methods, for Ghe
assay of the diphtheria and tetanus anfitoxins in particular,
had naturally given rise to the suggestion that certain potent
drugs and organ extracts, of which the active principles, for
one reason or another, were not accessible to chemical
determination, should similarly be assayed by biological tests.
Practical effect had been given to this suggestion in many
different directions, and the results of a large volume of
ingenious investigation, by numerous workers in different
countries, was available for study. The problems, however,
which faced the members of the first Conference when they
assembled at Edinburgh, appeared to be at once more numerous,
more varied and mote indefinite than those which had been
presented to the Serological Conferences previously held under
the same auspices. : :

54, N. 575 7/28. — Imp.dela T, de G.
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It was necessary, in the first place,
the faet that two separate problems

con‘st_ruction of a method of real st
de®nition

to recognise clearly
are involved in the
andardisation+ (1) the
and preparation of a stable standard of reference
and {2) the discovery of a specific and accurate biologica,i
method of comparison with that standard. In the case of sera,
such as the diphtheria and tetanus antitoxins, this dual 1'equire3
ment had early been appreciated. Stable, arbitrary standards
of such sera had been prepared and preserved in suitable
~centres, and methods of sufficient accuracy had been devised
for comparative testing, so that the potency of any preparation
could be indicated in units, defined in terms of the velevant
permanent standard. TFrom time to time, methods differing
in detail, and even in principle, had been introduced, but the
standards had remained permanent. The first and most
obvious task of international action with regard to these sera
had accordingly been to compare the different national
standards which had come into existence, and to secure for
each serum the general adoption and international recognition
of one common standard, and of a common unit defined in
terms thereof.

In the work which had been done on drugs and hormones,
on the other hand, there had been no clear recognition of these
two separate factors of successful standardisation. The
principle of using stable standards of reference had not been
generally accepted. Various efforts had, indeed, been made to
introduce a notation of units of activity ; but these, in the case
of such drugs as digitalis, or, to take a more recent example,
of the hormone insulin, had actually been defined in terms of
some animal reaction. Accordingly, the large volume of writings
on the standardisation of substance of this mixed group had
concerned itself chiefly with the rival merits, whether of ease
or of accuracy, of the different biological methods which
various investigators had devised and advocated, This
material formed the basis of the initial discussions of the
Edinburgh Conference. Even in the case of a remedy of such
recent introduction at that date as insulin, the members of
the Conference found themselves involved in a consideration
of the respective merits of two dilferent suggested units, one
based on the reaction of rabbits, the other on that of mice,
without any common basis of reference which would enable
the relation of the two suggested units to one another to be
expressed with any precision. The difficulty of securing
agreement on such questions of method soon became ol?w.ous by
the attempt to persuade aninvestigator, withlong experience and
confidence in one technique, to abandon it in favour of another
which he knew and trusted less. It further became clear that,
in many cases, the definition of a unit in absolute terms .of
some animal reaction would give no sufficient guarantee of its
uniform measurement in diffevent countries. Even if sug!:l
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difficulties could haye been overcome, there would have
remained the doubt whether an attempt to secure uniformity,
by adopting and stereotyping a method, would have Jeen
justifiable on scientific grounds. By such consideratiops the
Edinburgh Conference and its successors were led, in dealing
with each of the more important of the remedies which have
come under their notice, to regard it as their primary task
to define a stable standard of activity ; to make arrangements
for the standard to be prepared and to be kept in some suitgble
central institute on behalf of the League of Nations Health
Organisation ; and to define, where necessary, g suitable unit
of activity, in terms of a weight of the standard.

When, as the result of the discussions at Edinburgh, this
general principle of action became clear, arrangements were
made for the experimental production of stable standards
for digitalis, insulin, and the pituitary posterior lobe. In the
following two years, these provisional standards were circalated
among investigators in numerous countries, with a view to
collecting evidence, from as wide a range of experience as
possible, as to the acceptability of these standards for
international adoption. At this stage, the investigations
necessalily involved the trial of different methods ¢f biological
comparison with the standard. The use of a common standard
by so many independent workers provided, indeed, an
opportuniby, previously lacking, of direct comparison between
the results obtained by the application of different methods
of biological measurement to the same remedial agent. Such
comparisons, again, gave rise to useful and interesting
subsidiary discussions on points of detail. These investigations
served the further purpose of emphasising the conditions
which a method must satisfy, in order to be regarded as
appropriate for biological measurement ; namely, that it shall
be capable of giving a sufficient degree of quantitative accuracy
and that the active coustituent, which it measnres with such
adequate precision, shall be the therapeutically important one.
Such conditions, as thus stated, appear self-evident ; but the
wide literature of the subject gives abundant evidence of the
possibility that they imay be forgotten. The mode of their
application, and their relative importance, show interesting
differences in the case of the three important remedies above
‘mentioned.

In the case of insulin, no doubt arose as to the specific
nature of the effect, which was measured by the different
methods under investigation. On the other hand, it was a
practical therapeutic necessity that this specific action should
be determined with the greatest possible accuracy. The result
was to show that several of the methods proposed would give.
identical results, within satisfactorily small limits of error,
when applied in relation to the common standard. The needs
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of the sitnation were therefore met by the adoption, by general
agreement, of the provisional standard and the definition
of oxe common unit in terms of it, in place of the various
Bmt_:s.f;rewously carrent and qualified as “physiological ”

clivical ”, “rabbit ”, or “ mouse ” units. Several of the
existing methods of measurement were recognised as suitable
and the opportunity for the introduction of new or improvec{
methods was left freely open.

? In the case of digitalis, on the other hand, there was
uncertainty as to whether the active principles measured by the
different methGds were the same and, further, as to whieh, if any,
of the methods measured that active constituent which was thera-
peutically desirable and important. Much work was accordingly
devoted to the evaluation of different samples by several methods
-In-comparison with a common standard, and, at a later stage,
to the endeavour to ascertain whether the relations of activity
displayed by any of the methods would hold good for the
relative therapeutic activities as determined by the use of the
sare specimens of the drug in the treatment of selected human
patients. To this last question no clear and decisive answer
was obtained ; but the failure was attributable, not to the
inaccuracy ‘of the laboratory methods of assay -—— any “one of
which, indeed, would give reasonably concordant results in
the hands of different investigators — but to the highly
variable results obtained in the clinical trials. TFrom the
point of view of a scientific deecision, such an outcome was
unsatisfactory. From another point of view, however, it was
reassuring, since it indicated that the requirements of clinical
practice for uniformity of dosage could he adequately met by,
the use, in conjunction with the standard, of any of the -
principal biological methods of assay which had been brought
under this organised investigation. Again, therefore, the
principle emerged that the proper aim of international action
was the acceptance of a common, stable standard, with
provision for the central preservation and ultimate renewal of
the same. As regards the methods of assay, on the other hand,
approval could be recorded of those which the organised
international trials had shown to be adequate, .without
compromiging in any way the freedom of scientific work
directed to the improvement of these, or the development
of new and better ones. , '
The ‘methods used for measuring the activity of pituitary
~ (posterior lobe) preparations, in comparison with the suggested
standard, presented again a different problem.. Three methods
. were advocated, based on three quite different physiological
reactions, and there was evidence that any of them, in expert
bands, could be made to give sufficiently accurate and self-
consistent measurements. TEach of them, moreover, was
clearly and directly related to one of the three important, and
- ) . .
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equally distinct, therapeutic uses of the extract. On the other
hand, the Conferences were faced with a conflict of evidence
on .tlz_le Importaet question as to whether the three types of
activity represented three distinct active principles of three
" aspects of the action of one common principle. The Geneva
Confel_'enee of 1925 therefore recommended the international

adoption of the proposed stable standard, which had been
" widely tested in the interval and found satisfactory, and defined
& unit of activity in terms of the standard ; on the other hdnd,
they recognised any of the proposed methods of biological
measurement as satisfactorily equivalent. Since that date, the
position has been cleared by the production of definite evidence
that two, at any rate, of the chosen physiological actions are
due to distinet and chemically separable principles. As regards
these two principles, there is satisfactory evidence that they -
maintain their normal relative proportions in different samples
of the standard, prepared in accordance with the accepted
process. Any preparation, therefore, can be assayed by
comparison with the standard, using the biological method
appropriate to its therapeutic purpose ; and its activity in the
chosen direction can still be expressed in units coyresponding
to the activity of the chosen, arbitrary weight of the standard.
With this new evidence before them, the members of the
Technical Committee, which met in May 1928 at Frankfurt,
were able to confirm the recommendations of the Geneva
Conference with regard to the adoption for international
use of the proposed stable standard, and of the unit defined
in terms thereof. As regards methods, on the other hand,
uniformity was not merely difficult, but inadmissible : it had
to be recognised that different methods of assay must be used in
relation to the different therapeutic nses of this potent extract.

The case of the arsenobenzene group (salvarsan and its
analogues and derivatives) first came under consideration at
the Geneva Conference of 1925. The problem was again a
different one. There was no question ‘here of measuring a
variable activity and expressing it in units. What was needed
was a guarantee that no sample of a particular preparation
should have a toxicity significantly greater, or a therapeutic.
potency significantly less, than that of 2 good, average
prepavation of the compound which it claimed to represent.
After prolonged discussions of the possibility of laying down
standard methods of testing and securing their international
adoption, the Conference found themselves again driven back
upon the principle of setting up stable standards of reference
for the various compounds included in the group, and leaving
latitudle of choice with regard to the methods 'of comparison
used to determine the conformity of samples with thesez both
"ag regards toxicity and potency. The subsequent meeting at
Frankfurt reaffirmed these recommendations on the basis of

-
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experience, with such modifications as wowld define more
precisely the permissible limits of variation, while widening yet
further therangeofacceptable modificationsin the methods nsed.
. In fhe case of some other remedies, such as Filiz mas
it was not considered practicable, or necessary, tc’)
prepare a basic standard of reference, and the different
Conferences contented themselves with recognising, as an
adequate guarantee of activity, the determination of the
dilution in which the preparation produced a characteristic
biological effect. In general, however, it may be said that the
decisions with- regard to remedies of major importance,
requiring biological standardisation, resulted in an ever clearer
recoguition of the fact that the principal aim of international
action in this connection should be the creation of permanent
stable standards of reference, and that the main object of
international agreements should be the acceptance of such
standards and of arbitrary units defined in terms of them.
Standards, in the nature of the case, should be permanent,
and the object of further action with regard to them should be,
not to change them, but to ensure that they do not change.
Methods, on the other hand, must- be open to progressive
modification and improvement, in accordance with the
teaching of experience and research. If the International
Conferences on fhe biological standardisation of drugs and
hormones had had no other result than to bring the practice
with regard to- these remedies thus into line with the
traditions long established in the standardisation of sera, they
would have justified all the work which so many experienced
investigators in different countries have contributed to the
common stock and have put before their colleagues in a series
of fruitful discussions. -

I may take this opporfunity, as Chairman of the more
recent meetings, of expressing my personal thanks to all who
have 80 generously co-operated in this important international
work. Those who still remain would, I am sure, desire that 1
should also express, on behalf of us all, our deep sense of the
irreparable loss to science, and to our circle of international
friendship, occasioned by the deaths of two of those who were
.among the most prominent and effective in our earlier
discussions — Professor Cushny, of Edinburgh, who presided
with genial tact over the technical part of our Conference at
Edinburgh, and Professor Magnus, of Utrecht, who undertook
the heavy work and responsibility involved in the preparation
of one of our most important standards. None contributed
more than they to whatever of solid worth has resulted from
our meetings and our investigations, or to that atmosphere of
genuine and friendly co-operation that has happily attended
our activities. 4

H. H. DALE.



I. CONFERENCES HELD AT EDINBURGH 1923
AND AT GENEVA 1925.

CARDIAC DRUGS

(D1G1TALIS, STROPHANTHUS, SCILLA).

-

DISCUSSION AT THE EDINBURGH CONFERENCE

s
-

On the question of the assay of digitalis, which, in gpite
of a decade of work, has not yet been satisfactorily settled,
reports were received at the Conference at Edinburgh from
Professor Cusuny and Professor MAGNUS. '

Professor CuspNY first dealt with the methods for which
frogs, or the isolated hearts of frogs, ave used. The isolated
heart reacted not only to the digitalis glucosides but also
to the therapeutically inactive saponins, and it was preferable
to use a method which determined the minimal lethal dose for
an intact frog. As a standard he suggested dried digitalis
leaves instead of the usual strophanthin.

Professor MAGNUS dealt with the use of cats for the assay
of digitalis according to a modification of the method of
Hatcuer and Bropy. The original method depended on the
cbservation that, if a given quantity of a solution of g. siro-
phanthin were slowly infused intravenously into a narcotised
cat, in the course of 90 minutes, the cat’s heart stopped
beating. - If digitalis were infused first, less strophanthus
was necessary. From the deficit, the strength of the digitalis
preparation could be calculated in strophanthus units.

STORM VAN LEEUWEN, SLUYTERS, and particdarly DE
LIND VON WYNGAARDEN, have shown in a series of detailed
investigations from the Pharmacological Institute in Utrecht
that the modification of ROWNTREE and Maciry (in which they
determined the quantity of digitalis necessary to stop the heart
unassisted by strophanthus) allows greater accuracy to be

attained.
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Professor MaGNUS discussed the method  used in the
Institute at Utrecht and the results obtfained with some
hundreds of cats and showed that with three or four cats the
mearcerror amounted to only 6.5 per cent, ané that the error
was sel'dom more than 10 per cent.

According to Professor MAGNUR, this method had the great

" advantages over the various frog methods that the'result was
independent of the time of year, that the experiment was
quickly performed without the use of & standard, and that an
uzeconcentrated 0.5 per cent watery infusion could be used.
Finally, it did not necessitate the assumption that the mamma-
lan heart responded to digitalis in the same way as the heart
of a frog. :

Aftel? Professor KroGH had spoken of the researches of
Mrs. Marie KroGH in which an isolated frog’s heart was used,
the Conference acknowledged the advantages of the modifica-
‘tion of HATCHER’s method, but expressed the view that this
method was then unpracficable in many countries because of
the cost and that the frog methods provided a sufficiently
aceurate best. .

Dr. Date stated that, according to the experience of
Dr. BurN and Sir TromaAs LEWIS, it appeared that the cat
. method and the frog method measured different active prin-
ciples in digitalis, and Professor MEYER proposed that the
values obtained by the two methods should be compared with
values obtained by theé colorimetric method of KNUDSON and
DEEsBACH. After further discussion, the Conference agreed to
the following proposal : ‘

‘“ The Conference holds the opinion that the activity
of digitalis, strophanthus, scilla and apocynum, and of
other heart tonies of this group and of their preparations,
can be determined with reasonable accuracy, either by
the lethal dose method on frogs, with injection iato the
lymph-sae, or by the lethal dose method on the cat, with
slow infravenous infusion. The members of the Conference
have not sufficient evidence before them with regard
to the relation between the activities determined for the

. Same preparation by the two methods, or as to the relation
between the activity determined by either method and the
potency of the preparation as a therapeutic agent in human
medicine. The Conference accordingly holds the opinion
that for the present the choice of method should be deter-
mined by the experience of the individual worker or by the
variation of local conditions. It considers, however, that
further investigation should be promoted, with a view to
determining the relation between values obtained by the
two methods, and of both to therapeutic activity..

“ The Conference recommends the establishment of
& unit of activity, for each of the remedies of this class,
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as highly desirable. In view of the multiplicity of methods
and the possible variation of the ex_perlmental aninals,
it regards it as desirable that the unit should be defined
in terms of & definite weight of some standard prepar¥tion,
and not in terms of lethal effect upon a species of 4nimal.
It recommends the investigation of the possibility of using,
as a standard for digitalis, a specially prepared sample of
dried digitalis leaves, preserved with precautions against
access of moisture or oxygen,-and accepts the offer of
Professor Magnus to prepare such an experimental standard
in Utrecht. By comparison of the determinations made on
this sample by different methods and in different centres,
it hopes that a basis may ultimately be provided for the
definition of an international unit, in terms of a definite
weight of such a standard preparation. _

“ As standard for strophanthus and its preparations,
the Conference recommends the adoption of the pure
crystalline Gratus-strophanthin (g. strophanthin, ouabdin).”

ARRANGEMENTS FOR THE COMBINED TEST.

To enable the resolutions of the Conference to be carried
out, Professor MaAGNUS made and essayed three different
preparations of dried digitalis leaves by his method, using cats,
and placed the samples in their order of potency.

After these preparations had again been tested in London
by Dr. BURN and DR. DALE they were sent out to & number of
investigators without any information as to the results of the
tests already completed. ‘

These investigators were also given directions for the
making of the tests, together with the detailed memorandum of
Dr.DALE andDr. KNAFFL-LENZ, which contained a review of all
the work which had so far appeared on the biological testing of
- digitalis, and a critical discussion of the methods of preparing
extracts and making the tests. The cdirections which were
intended to enable comparable results to be obtained in the
different institutes were as follows :

1. The three samples of dry digitalis leaves, labelled
“Standard ¥, “ A ” and “ B ” respectively, should be standar-
dised by the cat method in institiutes having the requisite
facilities, the method described by MAGNUS being used, with
the watery infusions recommended by him, or with extracts
made by exhaustion with absolute alcohol. '

2. TFor any of the frog methods, it is recommended that
only complete extracts, made with absolute alcohol, should
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be used. These should be suitable, after replacement of al
by saline .solut,ion, for either the lethal dosé), injection mgtﬁglé:l
or perfusion methods. ’
s ®
3. “For the frog methods based on determination of the
lethal dose, with injection into the lymph-sac, it is suggested
that, in addition to determinations by the one-hour and
twelve-hour methods, which will be made in institutes favourine
tl_lenone_ or the other limit, some workers should provide, fo?'
?pn_ltpanson, data obtfained with an intermediate three-hour
imit.

4. Tt is suggested that all results obtained on frogs by the
minimal lethal dose methods should, to facilitate comparison,
be expressed in milligrammes of drug, represented in the
extract, per gramme of frog.

5. It is requested that full details, such as species of frog,
temperature, date, efc.,, may be given in all records of
experiments on frogs. :

6. It is suggested that as many investigators as possible
shall make] with each extract used for biological assay, a
parallel colorimetric determination by the picrate method,
following the indications given by KNUDsON and DRESBACH. .

SUMMARY OF THE RESULTS.

The method using cats and the method using frogs both
gave results which agree well among themselves. While
the test on frogs showed (taking the mean of all the results)
that powder A has only 50 per cent of the activity of the
Standard, and that powder B has the same activity as the
Standard or slightly less, the tests on cats and guinea-pigs
gave the result that B had slightly more activity than the
Standard, and that A had about 60 per cent of the activity of
the Standard.. The results obtained by different workers with
the proposed and other methods are, on the whole, quite
satisfactory. They have shown that concordant results can be
obtained in different countries both with.cats and with frogs.
But the relative values obtained by the two methods are not
quite identical. When cats were used, preparation B appeared,
on the average, about 15 per cent stronger than the Standard,
while the experiments with frogs showed, with one exception,
that it was weaker. Also preparation A appeared weaker on
frogs than on cats.

-



REsvuLTs OF TESTS OoN FROGS.

Considering that the conditions of the tests on frogs, and
particularly the®methods of preparing the extracts, were™not
quite uniform, the differences in the results are not gréat.

Table I. — Ordinary Test.

Minimal lethal dose | Relati
per gramme of frog. elative potency
Investigator
Standard| A B ,
(mg) | (mg) | (mg) [Standadi A B
JOACHIMOGLY 0.55 | 1.15} 0.60| 100 47.8 | 9l1.6
STRAUB 0.51 1.12 0.52 100 45.5 98.0
{(Soxhlet) [0.58]
Rost 0.64 1.08 0.68 100 59 94
- {0.70 1.80° 1.00 100 38.8 70.0
DaLE and Burw 11.25 ' 1.25 100 .
Pick 0.66 | 1.15| 0.60| 100 [~ 57.4] 110.0
Mean 0.72| 1.26| 0.7 109 93.9
. Mean deviation from the
mean +40.16 | 4-0.21 | 4-0.22 + 6.8 7.3
Mean deviabion per cent. | 2-22.2 | -16.7 | &~ 28 -+—13.6 | 7.8

In this connection it should be noted that the tests in

which extracts

were injected

into the lymph-sac of E.

-temporaria were carried out in the spring. With the exception:
of Prck (who used the two-hour method), all the investigators

used the so-called

* timeless » method.

As regards the

preparation of the extracts, DALE and BURN and JOACHIIIOGLU
extracted the preparations with ethyl alcohol for 24 hours in a
soxhlet and, after boiling off the alcohol, took up the residue

in Ringer solution.

STrAUB and ROST,

on the other hand,

digested the powders for 24 hours with 96 per cent alcohol and
then heated them for half-an-hour with a reflux condensor,
boiled off most of the alcohol, and, by adding Ringer’s solution,

prepared

digested &

the cold.
Negl

an emulsion containing 20-25 per eenb alcohol. PICK
he powders for 24 hours with 25 per cent aleohol in

ecting the divergent results obtained by DALE and

BURNY, the average deviation is 10-20 per cent. The mean values -
n mg. per gramme of frog would then be :
for the Standard, 0.61 ; for A, 1.12 ; and for B, 0.68. Krom the
protocols it was evident that the method of RosT, who used

for the lethal doses i
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for each test six frogs, of which at least five must die, gave the
most regular results. The values he gives are almost identical
with_the means for the whole series. The assayg of CUSENY are
not ingluded in the table, because they must have been carried

out on unsuitable frogs.

This explains also the divergent

results he obtained (Standard, 2 mg.; A, 2.5-3 mg. ; B, 0.8 mg.).

Table 1I. — Some Special Tests.

!

Minimal lethal dose
per gramme of frog

Relative strength

Investigator '
Standard A B :
(mg.) (mg.) (mg.) Standard A B
Garcia, GUOEVARA and

Jomnez (Manila) 0.26 0.56 0.24 100 46.5 108.3
HEYMANS - .

(Rana esculenin) 1.51 1.72 1.05 100 87.9 144.8
Surta and McCrLosKY 0.48 0.90 0.50 100 52.8 96
ExAFFL-LENZ and STERN ) : ]

(Rana esculenta) 0.80 1.80 0.90 100 44.5 88.9
KRroGH, isolated heart of '

Rana esculenia. 100 41.0 96.0

In this table it is to be noted that Garcia and his co-
- workers extracted the leaves for 60 hours in Soxhlet’s apparatus -
took up the residue in
Ringer’s solution. About 200 frogs (Rana tigrina) were used
for the three tests at a temperature of 270C. The high
temperature would account for the low lethal doses observed.
SmireE and McCrosxy have shown that increase of the
temperature greatly increases the toxicity of digitalis glucosides,
28 it does that of strophanthin (SOLLMANN, MENDELHALL,
STINGLE and BAK®ER). When the temperature is increased by
109, the toxicity is about doubled. The resnlts recorded in
Table I, which were obtained with temperatures of 15-20°, are
thus in good agreement with GARCIA’S results, as regards the
absolute toxieity of each of the samples.

Srare and McCLosxy injected into the skin vein of Rana
pipiens, which leads directly to the heart, solutions made up:

- and, after boiling off the alcohol,




with pure water, since solutions containing alechol were in
themselves more toxic by this method. As the minimal lethal
dose, they took the dose which stopped the heart of a
decerebrate frog in one hour. KNAFFL-LENZ and STERN®also
employed this method, but used R. esculenta, since In this
species the gkin vein is well adapted for injections. The method
of Smrrm and McOrosky had the advantage over the other
methods employing frogs that the seasonal variation in the
sensibility of the frogs is less. Errors due to differences in rate
of absorption are eliminated. Hence the one-hour method
gives reliable values after intravenous injection,

Since the values obtained by HeYMANS with Rana esculenta
for A and B are almost identical with those of ENAFFL-LENZ
and STERN, while the lethal dose observed by HEYMANS for
the standard is abnormally high, it is assumed that some
mistake has occurred.

M. Kroea has shown that the isolated heart of R. temporaria
is unsuitable for assays, because the digitalis glucosides cannot
he washed out of it, and the effect of a solution of given
concentration is therefore dependent on the time for which it
acts. On the other hand, digitalis can be washed out of the
heart of R. esculenta, and the action is accordingly iddependent
of the time and is directly proportional to the concentration,
80 that STrAUB’S preparation of the heart of this frogmay be-
used for assays. The relative values obtained are about the
same as those obtained by SmirE and McCLoskY with E.
esculenta.

RESULTS OF TESTS oN CATS.

As has been mentioned already, the relative values
obtained with the modification of HATCHER'S method used in
the Utrecht Institute were not identical with those established
by the use of frogs. Powder B appeared to have a stronger
effect than the Standard on cats when a watery infusion was
used, but the same effect when the solufions were prepared
from aleoholic extracts. The difference in the method of
preparation appears to be responsible for the differencein the
relative activifies. The results obtained on cats are given

below :
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Table I11.

T
]

Minimal lethal dose,

3

Belative potency

Investigator c.cm. per kg. of cat
Stenderd] A | B Standard] A | B
With 0.5 Per Cent Watery Infusion
Heymans (Gand) 18.02 31.88 17.11 100 57.0 105.0
. 18.86 28.58 14.8 100 65.7 127.4
Garcra, GUOEVARA and
Jnaxez (Manila) 20.90 { 39.00 | 19.20 100 53.6 | 108.8
DALE and BurN : (18.11 34.50 16.80 100 52.6 107.8
(London) {(20.40 15.45 100 132.0
J0oACHIMOGLY (Berlin) 22.34 | 32.40 ( 19.50 100 68.9 | 111.5
. : 20.51 36.01 18.86
McFarLANE and Massox | 21.34
(Edsnburgh and Lon- | 20.80
don)
Maenus (Utrecht) 18.11 29.43 15.41 100 61.2 112.0
: 18.65 30.54 16.02 1060 6l.1 116.4
17.99
17.06
17.61
Mean 19.33 3_2.78 17.04 60.00 | 115.1
Mean deviation from the
mean +1.39 | +-2.78 |1-1.47 ) +4.8 -+7.5
Mean deviation per cent |-8.979|1+8.68%|48.63% 8.0%]| 6.5%
Cusaxy (Edinburgh) 23.5 36.7 21.8 100 64 108
+3.3 1.4 =-0.6
. Wil Aleoholic Extracts
Smuta and McCrosgy | 18.80 | 25.50 | 19.4 100 73.7 96.9
{Washington) .
DaLr 18.50 30.90 17.74 100 59.8 104.5
GARCIA -16.30 34.40 .| 14.60 100 47.5 11t.6
JOACHEIMOGLU 19.390 | 28.46 | 21.74 100 68.1 89.2
Mean 18.25 29.81 18.37 100 62.3 100.5
Mean deviation from the ‘
mean —+0.97 |4-2.89 |42.37 +8.7 | 7.5
Mean deviation per cent |-5.319|H9.69%/412.%% +14.1 | +7.4

-
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RESULTS 0F TESTS ON GUINEA-PIGS.

Table IV.

Minimal lethal
dose, mg. of drug
per 100 grm.
of guinea-pig.

Relative potenc,
Investigator P ¥

. oo

Standard) A | B |Standard] A | B

With Walery Infusions

KNAFFL-LENZ 19.0 39.9 17.5 100 49.9 108.6

10.8

it
&

+0.3

+4.495] 40.5%| +1.7%

Waith Alcokolic Extracts -

-~

KNAFFL-LENZ 19.8 |37,

-1
b

18.8 100 | 53.2 | 105.4

D407 | 1.8 | 40.5 !

43,69 <4.9%| +2.7%

Mean 19.4 | 38.6 | 18.2 ‘100 | 51.5 ! 107.0

From this suminary it is evident that MAGNUS’ modification
of HATCHER's method gives very consistent results in different
countries. When a 0.5 per cent watery infusion is used, the
mean deviations from the mean value do not exceed 10 per
cent. D& LIND VAN WYNGAARDEN has shown, on the basis of
experiments on 573 cats, that in 95 per cemt of cases the
deviation from the mean is less than 10 per cent, and that, in
general, the strength may be measured by using three or four
cats. If the mean error is not to exceed 6 per cent, the number
of estimations must be such that the mean of the percentage
deviations from the mean of the results is less than 6.67 VaJ
(n is the number of cats used), results being neglected which
differ from the mean of all the results by more than 20 per cent.
An exception to the consistency of these results is provided by
those obtained in Idinburgh by CusENY, and later by
McFarpAN and Masson. The absolute values obtal_ned by
CusENY (the values given in the table are the arithmetic mean
of 10 results with the Standard, 4 with 4, -and 3 with B) are,
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on the average, higher, and the differences between the
individual tests are actually greater than those obtained in
othex places. In the case of the Standard, they exceed 70 per
cent (the volume injected was in one case 29.7 c.cm. ang
in another 17.5 c.cm.). Further tests showed that, after
atropinisation of the cats, the results were lower and more
concordant. MCFARLANE and MAssoN, in defailed investigations
with the standard preparation on 55 cats, showed that the

- Uifferences in sensitivity of the Edinburgh cats do not depend
on the sex, or on the diet, or on differences in the tone of the
vagus, but that there are two classes of cat, one class being
more sensitive to digitalis than the other. These differences
were lessened, but not abolished, by atropine. On the basis of
observations made by these authors on 16 London cats, they
suggest that the class of cat which is more resistant to digitalis
is rarer in London than in Edinburgh.

. KNAFrL-Lxxz has carried out investigations to determine
- whether the cheaper and more easily procurable guinea-pig was
not-as suitable as the cat for assays by HaTcHER’S method. He
found that by using guinea-pigs weighing between 550 and
800 grammes, which had been kept on a constant diet, the
assay could be made as effectively as by the use of cats. As
the heart of fhe guinea-pig is about twice as resistant to
digitalis as the heart of the cat, the 0.5 per cent watery infusion
is too weak. 1.5 to 2 per cent infusions are used, so that not more
than 1.5 c.cm. per 100 grammes of guinea-pig is infused. The
lethal dose is taken as that which renders the heart unexcitable
by mechanieal means after opening the thorax. Xspecial care
must be given to the artificial respiration and to the amount
of ether administered, since gninea-pigs are easily killed by an
excess of ether.

As can be seen from the fable, the observed relation
between the strengths of the standard and preparation B is
about the same as that found when cats are used, but
preparation A, with whick in nearly all the investigations
divergent results were obtained, appeared stronger than in the
tests on cats.

Further investigations on guinea-pigs in Vienna have shown
that the deviations of individual determinations from the mean
are seldom as large as 10 per cent, and that three guinea-pigs
are usually sufficient for a test. In experiments on 21 guinea-
pigs by J. H. Gaddum (National Institute for Medical Research,
Hampstead, London) the standard deviation of a single
observation from the mean was 12.5 per cenf, so that the
amount of variation was about the same as that of the 573 cats
used by DE LIND VON WYNGAARDEN. : :
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Mrs. Krogr’s Two METUODS.

1. TIsolated Heart.

EJ

In addition to these biological tests, there is the test of
Mrs. KroGH, who, as already stated, used the heart of Rana
esculenta, with which the action is proportional to the
concentration, since there is no accumulation of the glucosides
in the heart such as occurs with R. temporaria. With the
heart of the latter species the action depends not only on the
concentration but also on the total quantity, present and
the time for which it is allowed to act.

The test is carried out as follows :

Two isolated esculenta hearts (STRAUB'S preparation)
were tested with solutions, one of which was presumably too
strong and the other too weak. This was repeated with pairs
of hearts until a concentration was found which was just
sutficient to stop tbe ventricular contraction for at least a
minute, at a temperature of 18-20°, within 11 hours. An
“ esculenta unit ” was defined as the activity contained in
1 c.cm. of this solution. By the use of 8 to 12 hearts, the adsay
can be'carried out with an accuracy of 10 per cents

2. Mice.

M. KroGH also investigated the use of young mice weighing
from 18 to 20 grammes for the assay of digitalis — and
strophanthus — preparations. )

As mice are particularly resistant.to cardiac drugs, very
concentrated solutions are necessary for the production of
marked toxic symptoms or death. According to M. XrogH,
after adequate doses, death occurs in from one to three days
with increasing ventricular spasm and not through paralysis
of the respiration. With sub-lethal doses, toxic symptoms
appear more slowly, persist for a day or more, and then

T ally disappear. .

gla%ﬁwcail‘yingpgut a test, concentrated solutions were injected
into several series of mice to determine: (1) the largest dose
which produced noeffect; (2) that which prqduced slight
symptoms — disturbances of ga'ut; (3} that Whlf_zh produqed
marked symptoms — the inability to run or to rise from the
recumbent position ; (4) the smallest dose which produced
dea]ghy; comparing the quantities of the different preparations
required to produce these effects, their relative pot.encl'es are
estimated. With these methods, Mrs. KROGH has found that
the Standard and preparation B have equal Poftellllcyszznddth%b
preparation A has 45 per cent of the potency of the Standard.

L]
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Both methods, however, give significant results o i
qualitatively similar solut,ion% are used. my i
. ENAPFL-LENz and STERN, as the zesult of their
investigations, came to the conclusion that the minimal letha]
dose of digitalis preparations for mice caunot be determined.
With preparations of average strength the lethal dose by
intraperitoneal or intravenous injection (2-6 mg. of leaf per
gramme of mouse) is so large that it cannot be attained without

-4xceeding the permissible volumes of fluid. The low solubility

of digitoxin makes it undesirable to use more concentrated
infusions or solutions. The quantity necessary to kill mice of
identical weight within one or two hours varies by 100 per
cent. In general, it has been observed that those mice which
do not die in the first two hours after intravenous injection
will, in spite of the appearance of severe toxic symptoms,
generally recover after a few days if they are kept warm.
The deaths which occur within one or two hours are due,
however, not to the action of digitalis on the heart but to
asphyxia following complete paralysis of the body musculature.
The breathing becomes severely affected in the later stages
and ceases without the appearance of appreciable asphyxial
convulsions, while the heart continues to beat for somie time
Ionger. Late deaths (after two or three days) are the result
of general weakness — the cold paralysed animals decline to
take food.

ProFESSOR MANSFELD’S METHOD.

Finally the method proposed by Professor MANSFELD
(Pécs, Hungary) must be mentioned. The suitability-of this
method can only be gauged when further comparative tests
have been made. The assay is carried ouf as follows :

Strips of the sinus of R. Esculentio are suspended in small
vessels filled with Ringer’s solution saturated with oxygen.
Every ten minutes the number of contractions is counted -
and the solution changed. The lowest concentration of stro-
phanthin which will arrest four such strips in 60 minutes is
determined. The same method is then applied to the digitalis
preparation and the potency expressed in milligrammes of
strophanthin.

EXTRACTION.

To the old question whether the extraction of the active
glucosides is best effected by water or alcohol, the above-
mentioned researches give no conclusive answer.

STrAUB has shown that a cold-water extract conbains
gitalin and digitalin, but no digitoxin. On the other hand,
hot-water extracts contain digitoxin, but only a part of the
gitalin, which is destroyed by boiling.
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JOACHIMOGLU showed that with a Soxhlet apparatus (and
alcohol) about 25 per cent more of active substance can be
extracted than with water alone — & result which should be
confirmed. ° -

Professor MAGNUS, on the other hand, as a relult of
investigations carried out in his institute, held the view that a
0.5 per cent watery -infusion carried out according to the
directions in the Duteh pharmacopeeia is exhaustive; all
but 0.4 to 1 per cent of the active principles are extracted, and
the method gives constant results. On the other hand, " the
action of alecohol is said to cause an inconstant and offen
considerable increase in ‘activity, for which® the digitalin
fraction (STRAUB) is said to be responsible.

DE LIND vAN WYNGAARDEN has shown that, when powdered
leaves, dried at15°C.,are treated with hot alcohol vapour, the
increase in activity may be 58 per cent, but that this increase
does not occur with all leaves, and is not constant in amount
with any one sample. Professor MaeNUs therefore rejected
extraction by alcohol, because it is subject to the influence of
inconstant factors. This increase of activity is suggested as the
reason for the fact that the Soxhlet extracts prove to be
stronger. Thus, for example, the activity of the powder B
showed the following changes ;

Normal . . . . .. . ... ... 1
. Treated with alecohol vapour . . . . 1
. Alcohol, Soxhlet extract of, 1. 1

1

b n ”n ”

.

[SoRer el

pso o
e e e DO

The treatment with alcohol vapour produces the same
inerease of activity as does Soxhlet extraction. If a comparison
is made of the results obtained in tests on the cat by
JOACHIMOGLU, on the one hand, with Soxhlet extracts, and,
on the other hand, with watery infusions, it is found that the
former were 11-15 per cent more potent. The mean activities
obtained in all the investigations with alcoholic extracts of the
Stondard and A were about 9 per cent greater than those
obtained with watery infusions. In the case of B, on the
contrary, they were 9 per cent weaker. These differences are
of the order of the mean deviation from the mean. In the -
experiments with guinea-pigs, the difference is less than the
error of the method. The deviations from the mean shown by
the results of the different workers with aleoholic extracts is
about the same as that shown with watery infusions, 50 that
" the inconstancy of the action of a.lc_:ohol appears to be absent
in the case of these three preparations. In general, a.lj;hcgugh
the results which seem to indicate a greater strer}gtl_l. for th‘e
alcoholic than for the watery extract are 1 the majority, there
are exa,mples'i.n the other direction, and the significance of the

-



apparent difference is in any case open to doubt. Thé stabilisa-
tion of the leaves with alcohol vapour producing irregular
increments of activity, which pE LIND has investigated, is
carried, out as follows :

Ten grammes of powdered leaf is spread evenly on linen
stretched over a porcelain jar on the bottom of which is g
beaker with 50 c.m. of 96 per cent alcohol. The jar is not
completely sealed by its lid, and it is put in & water bath
~and the drug is thus exposed for two hours to the hot alcoho]
- vapour. If there is some liguid left and it is stained green,
the alcohol is evaporated off and the residue rubbed up with
the leaves. If the linen is stained ‘green, it is extracted with
alcohol and the extract is similarly treated.

This process of “ stabilisation ” is really an incomplete
extraction with alecohol. If the treated leaves are extracted
with water, the effect must be similar to that of extracting
the leaves first with alcohol and then with water, and then
‘taking up the alcoholic residue with water. Further
investigation should show whether the leaves whose potency
is increased by treatment with alcohol can be completely
extricted with water alone without this treatment, and whether.
the double extraction with alcohol and water is not the-cause
of the increase in potency. .

The question whether alcoholic extraction or watery
infusion is the more suitable method is thus still undecided.
The still unexplained increase in potency described by
MAeNUs may be urged against the former; the destruction
of gitalin {as described by STRAUB) against the latter.

From the collected results of the assays on cats, it may be
concluded that the difference between the figures obtained by
different methods of extraction has no practical importance.

COLORIMETRIC METHOD.

KnupsonN and DRESBACH’S method of assay in which the
brown colour given by digitalis infusions on the addition of
basic picrate solution is compared with that given by an
ouabain or potassium-chromate standard gives the relative
potencies fairly well. The Standard and preparation B
appeared of about equal strength, while A appeared definitely
more potent than would have been expected from the results
of the biological tests. On the other hand, all three
preparations appeared about 2 to 2.5 times as potent as they
did on cats. As the colour is produced by the sugar in the
glucoside, it may be assumed thatitis givennot only by theintact
glucosides but also by the sugar, which is always split off from
the glucosides by fermentation before the leaves are dried.
Thus, the colorimetric methods gives a measure of the original
content of glucoside and not of the quantity actually present
when the estimation is made. It would then be necessary to

r
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assume that preparation A had once contained a larger
quantity of active glucosides, but that these had been partly
destroyed by storing the leaves.

The following table gives the results obta'med l)y‘ the
chemical method :

Teable IV.
Mg. per “cat unit ” : S
Tvestigator = 0.1 mg. of ouabain Relative strength
St,lmdard‘ A ‘ B Standu.rdl A | B
Syt and McCLosky 44.8 57.0 46.8 100 78.6 95.7

Knypson, the same
aleoholic extracts as

the above 46.8 63.7 52.5 100 8.5 95.2
DALEl and Durx, alco- . .

holie extract 69.0 108.0 65.0 100 63.9 106.1
Watery infusion 46.3 51.5 47.0 100 | _89.0 98.4
GARCtA, Soxhlet 41.5 43.0 32.5 ’l 100 98.5 127.6

Infusion 36.5 | 34.0 | 100 107.3
EpMuNDS {compared

with potassium chro-

mate) (100) | (304) | (140)

Mean 47.5 64.6 46.3 100 81.3 | 105.05

E (100) | (85.1) | {110.0)
Comparisons with the standard.
CGarcia. Soxhlet | 100 | 110 E 76.5 100 90.4 | 130.7

!
Infusion | 100 1 108 l 89.5 100 | 92.1 | 111.%
DE Lixp, 0.5 % infusion | ‘ 100 | 70 | 120.0
Mean of all ; Water 19.94 32.44 16.81 60.‘}8 116.9
cat resulls { Aleohol 18.25 29.81 . 18.37 62.3 l 100.5

KnupsoN and DRESBACH’S assumption that it is possible,
knowing the results of the biological _assay of digitalis and
ouabain on cats, to use the same ouabain as & standard for the
colorimetric assay of digitalis and to express the result in cat-
units, appears to be erroneous, since the potencies as measured
by ENUDSON and DRESBACE’S method differ very widely from
the results of the biological tests. Thus, the colorimetric
method appears to be unsuitable for measuring the potency .,m




—_ 24 —

absolute units, but to give a good indication.of the relative
strengths of leaves collected and stored under identica]
conditions. »

~

THE VALUE OF DIFFERENT METHODS,

Professor EDMUNDS sent some very instructive information

on the subject of the relative values of the different methods.

~I= crder to determine which of the biological methods should

be adopted in the new edition of the American Pha,rmacopcew

three tinctures of digitalis were sent out to nine dlfferent,

laboratories, and the different methods gave fhe following
divergencies :

Test 2 Test 3
Guinea-pigs M.L.D. (subcutaneous

injection) 2.8-6%  5-3.59%
“ Timeless ” frog method . . . . 9% 49,
One-hour frog method . . . . . . 13-309, 3-21.89
Hatcher method with eats . . . . 5.1-13% 5.7-32. 6%

From these results it was concluded that the tests using
guinea-pigs and frogs were superior to that using cats, and
that the “ timeless ” frog method gave more satisfactory
results than the one-hour method. Nevertheless, for practical
reasons, the one-hour method was proposed for the
Pharmacopeeia, and ouabain was chosen as a standard.

DISCUSSION AT THE CO“\TFL‘RL‘NGE AT GENEVA.

On the basis of these results, Professor MAGNUS read a
aper at the Second International Conference in Geneva in
which he concluded that the tests on cats had given in different
laboratories very consistent relative and-absolute values which,
on the average, did not differ from the mean by more than 10
per cent. The only exception was the assay carried out by
"Professor CUSENY, who found the three preparations less toxic
than did the other laboratories. It was finally shown that the
cause of this was that there are two kinds of eat in Edinburgh
of which one is more than usually resistant to digitalis. Where
this difference did not oceur, the use of a standa,ld Was
unnecessary as the tests had glven (the same) absolute values
in ofher countries.
"~ On the proposed tests with other warm-blood animals, no
final judgment can yet be passed, a8 the material is inadequate.
In any case it is risky to use concentrated alcoholic solutions,
a8 Mrs. KrogH proposes to do on mice.



A systematic trial with more material must also be made
before judgment can finally be passed on the test worked out
by KNAFFL-LENZ on guinea-pigs ; in particular, it should be
determined whether infusions stronger than 0.5 per cent £ontain
all the active principles of the leaves.

Should these methods survive the test, they would replace
the cat method where it is difficult to obtain cats.

Against the frog method it may be objected that the
sensitivity of frogs varies, and is different in summer froze-
what it is in winter, and that the relative effects. of the
individual glucosides is not the same on frogs as on men; that,
for most frog methods, an alcoholic extract is necessary and
that this introduces uncontrolled sources of error. The results
of the other assays on frogs showed large variations.

As regards the preparation of the extract, alcohol is to be
avoided, as DE LIND VAN WYNGAARDEN has shown that the
treatment of digitalis leaves with alcohol introduces irregular
uncontrollable increases in activity, while the 0.5 per cent
watery infusion of the Duich Pharmacopeia gives regular
results and is practically a complete extract. .

The chemical method gives qualitative agreement with
the eat method, but quantitatively the agreement™is poor and
the method should only be unsed in preliminary work.

The elinieal results obtained on patients by DR. KENNEDY
with the three preparations are not numerous enough for any
conclusions to be drawn from them.

Professor MAGNUS was therefore of the opinion that the
cat method is superior to the other methods, and that they
should be removed from the pharmacopeeias, and that digitalis
leaves dried at 55-600 and kept under conditions suitable to the
preservation of their potency should be used as a standard
instead of onabain. Such a standard powder might be one
17.5-20 e.cm. of which would contain the lethal dose for a
kilogramme of cat by slow intravenous injection in 0.5 per cent
watbery infusion. '

Tn the discussion which followed, Professor CUSONY said
that justice bad not been done to the result of the tests on
frogs, and that, as the researches of Professor RosT had shown,
by standardising the conditions, it was possible to obtain very
reliable results with frogs.

After Professor KrRoGH had remarked in this connection
that the relative toxicity of the isolated glucosides was
difterent for different species of animals and that this made it
difficult to compare preparations which differ qualitatively
from one another, a sub-committee was appointed to study the
different proposals and report to the general meeting.

The Sub-Committee, after a thorpugh consideration pf the
foregoing facts, came to the conclusion that even now it was
not possible to decide whether the cat method or the h-gg
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* method, or this or that method of extraction was preferable
but that good comparative results could be obtained with an5;
well-worked-out method, provided that the standard and the
tested preparation received the same treatment.
The Sub-Committee formulated the following proposals,
which were adopted unanimously by the Conference :

“l. . That, as an international standard, a dry,
~= Dpowdered preparation of the leaves of digitalis purpurea
shall be made by Professor Magnus, on. behalf of the Health
Organisaticn of the League of Nations, of the same strength
(x109%,) as the experimental standard powder, prepared
in accordance with the decision of the First International
Conference on Biological Standardisation (Edinburgh 1923),
and forming the basis of the various reports presented to
this Conference. This standard shall be prepared by the
mixture of ten different powders, made from leaves
properly dried at 55-60° C., shall be adjusted by biological
assays, carried out by Professor Magnus (who will use the
method of assay on cats), and shall be distributed for
international use. The permanence of its activity shall be
annually controlled by Professor Magnus. If it should
deteriorate, or if the supply should be nearly exhausted,
a new standard preparation shall be prepared by the same
method, and of exactly equal activity.

“The preparation shall be distributed in sealed ampules
of brown glass. These shall be placed at the disposal of the
different countries, for the assay of their own national
standard preparations.

“2. That, according to present knowledge, no particular
method of extraction (infusion, cold alcohol, warm alecohol)
can be recommended as the only correct one. It is necessary,
however, for the purpose of assay, that the preparation
to be tested and the standard preparation shall be
extracted by the same method.

“3. As methods of biological assay, the following can
at present be recommended as sufficiently accurate :

“(1) The frog method, wilh a period of observation of at
least 4 howurs.

“A. Prepamtz'dn of an extract of digitalis leaves -wilh
absolute alcohol. :

“One gramme of digitalis leaves, coarsely powdered
(B. 20=mesh of about 0.75 mm.) and dried to constant
weight over sulphuric acid, is allowed to stand for 24 hours
at room temperature with 25 c.cm. of absolute alcohol, with
occasional ‘shaking in a closed spherical flask of about
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100 c.cm. content. The mixture is then boiled for 30 minutes
with a reflux condenser on a sand-bath over the smallest
possible flame, and, while still hot, is filtered through a plain
filter of about 9 cm. diameter. The residue is washed with
absolute alcohol on the filter until the filtrate becomes
colourless. The combined filtrates are slowly evaporated
in a thin-walled tared watch-glass on a boiling-water bath
to 5 c.cm. (about 4.5 grm.), the drying of any portion being
carefully avoided. .

“The concentrated extract, while still hot, is transferred
with the aid of distilled water to a graduated flask, and
made up to 25 c.cm. with distilled water. . By this procedure
one obtains an emulsiform greenish solution in weak
watery aleohol. This must be used immediately for the
test.

“B. Assay of the extract, oblained as deseribed wunder
(a), on frogs, by determination of the minimal lethal dose by
the so-called unlimited-time method.

“For the test only healthy male frogs must be msed
{grass frogs, Rana temporarie or Rana pipiens), kept under
congtant conditions and weighing up to 40 grmi. each. The
body-weight of the frogs, kept for several hours in the
laboratory in a moist glass case, is determined immediately
before the injection to an accuracy of 0.5 grm., after drying
the skin and expressing the urine.

“ The extract prepared as above described is injected
into frogs, through the mouth, into the breast lymph-sac,
with a syringe graduated in hundredths of a c.cm. Larger
quantities than 0.3 e.cm., or with weakly active preparations
0.5 ¢.cm., should not be injected into the breast lymph-sac ;
if necessary, the injections are to be made, in such cases,
also into one or both of the lymph-sacs of the thighs.

“The following signs of intoxication appear : within
% to 2 hours after the injection, restlessness, air-hunger,
formation of froth, paralysis and, in the course of four
hours, stoppage of the heart. The criterion for the
determination is that the sto%)page is either systolic or
rapi ransformed into systole.
mpl‘glﬂs_‘rhg orientating tests gre carried out as follows : doses
differing by 20 per cent per gramme of frog are injected,
one or two frogs being used for each dose. .

« The final determination can be made by the following
PIO?‘G%%Ieen.Jea.n between the smallest active and the greatest
- inactive dose is the first approximation. By further more
exact determination, with four to six frogs on eaqh dose,‘
the final value can be obtained with an accuracy of 10 per
cent. The determination is completed when, of two doses

-~



differing by 10 per cent, the higher kills a majority of the
frogs injected, the lower a smaller number.

~ “The value is expressed as a percentage®f the standard
preparation, which is tested at the same time and in the
same manner. Only such leaves shall be passed for issue
as differ from the standard preparation by not more than
25 per cent. )
“The assay of digitalis tinctures is made in the
following manner :
“10 c.cra. of the official tmcture( 1 grm. of leaves) are
concentrated on the water bath at temperatures not above
- 60°C. to 5 c.cm. volume, washed into & measuring flask
with distilled water and made up to 25 c.cm. The assay is
made according to the same method as described above for
digitalis leaves.’

“(2) The cat method, as modified by Magnus from that
of Hatcher.

* For biological standardisation on the cat the 14 per
cent infusion of the digitalis leaves is used, prepared
according to the indications of the Duich Pharmacopeia,
and then made isotonic by the addition of NaCl; in
preparing this infusion, the temperature of 90°C. is not to
be exceeded, and the extraction is to be continued for
15 minutes after this temperature has been attained. Cats
are used with a body-weight between 1.7 and 2.7 kilograms.
The cat is anmesthetised with ether, a tracheal canula is
inserted, and, with the help of artificial respiration, a
moderate anzsthesia with ether is maintained. The infusion
runs at a regular rate from a graduated burette, arranged
as a Mariotte’s bottle, through a wide canula into the
femoral vein. The rate of infusion is so adjusted that the
duration of the experiment amounts to about forty minutes;
minimum 30 minutes, maximum 53 minutes. If, as a result

~of the first determination, it appears that the preparation
is especially potent, the infusion is suitably diluted, and the
first experiment is not included in the caleulation.

“ The dose is determined which is necessary to produce
stoppage of the heart; this is recognised by inspection
and palpation of the thorax, by the asphyxial convulsions,
and often also by the interrupted flow of the fluid into the
vein - it is further confirmed by opening the chest. If the
animal is found to be ill (pneumonia) or pregnant, the lesult
obtained with if is rejected.

“In this manner one determines the lethal dose of the
0.5 per cent infusion “on » cats” and continues the
determination until the mean percentage deviation of the

-



