
1~E OIL OF NltHOR SEE.D (\'-\[.SV B 

~1 
R·L-'D,H~ lX P K- G:koH. ~r.rsAn1 



Government of Bengal 
Industries Department 

Bulletin No. 60 

The oa of Nahor Seed (Mesua Ferrea) 

and its application in the manufacture of 

grained soap 

By 

Dr. R. L. Datta, D.Sc. 

I ndustrial Chemist, B e11ga( 

Tinkar i Basu, B.Sc., F.C.S. 

Assista11t Chemist 

a11d 

Prabhat Kumar Ghose, B.Sc. 

Calcutta 
Bengal Secretaria t Book Depot 

1933 

Price- Indian, 1 anna ; Englisll, 2d. 



Published by the Bengal Secretariat Book Depot, 

Writers' Buildings, Calcutta. 

Agents in India. 

Messrs. S. K. Lahiri & Co., Printers and Booksellers, College Street, Otlcutta. 

Messrs. Thacker, Spink & Co., Calcutta. 

Customers in the Un!ted Kiugdom. and the Continent of Europe 

may Qbtain publications either direct from the High Co~sjonefs office 

or through any booksel!er. 



The Oil of Nahor Seed (Mesua Ferrea) and its application 

in the manufacture of grained soap. 

The ~ahot· (~fesua fenea) is a large evergreen straig-ht-stemmed 
iree gro11ing to a g'l'eat height. In the wilu state it is found in the 
t'\'ergTPell fore~ts of the Eastern Hima'layas and in the· forests of A~sa1n, 
SJlet·iall,\· in the Charduar and Nambar forests, Khasia Hills, Chitta­
gong Hill Tracts, the Ghats forests of the west coast, more t•ommon in 
~falabar than in Kanara, in Tenasserim, lTpper Burma anti in the 
,\ndauwns. In tht> !'ultivated eondition it is found l'hieflv as an orna­
lllental tret> in some parts of India and Burma under 'various local 
11ame~. P.g., Nag·eswar iu Bengal and Nagakesar in the 'felugu-spe3k· 
ing distrids. Tl1e timber is extremely hard and _heavy and the tree 
is ('OIIIlllonl.\' known a~ the Iron-wood tree. 

In :-Iouth In<lia, W~·naad and Palghat divisions, the tree flowers in 
the Jll(lllths of Fehrunr~· and Marr·h and in some other areas in April 
:nul ~f a.r. The flmreri ng· is followed two months later by fruit,ing. 
The tlowt•rs a1e whi1P and large, and the fruits reddi~h and wrinkled 
and not unlike ehPstnuts. The ARsam fruit has, in tomparison with 
the Houth Indian Pfnlahar) variety, a glossy and les~ wrinkled surfal'e. 
The fruit ('Oidains from one to three seeds. rne I'Olllposition of the 
lattt>r appl':tl'H to ,·an· t·onsiderably a.r·t·ortling to the place of origin. 
Dhing-ra and Hildikh* found the following values for the South 
Indian (Malabar) and Eastern Bengal seeds. 

Colltjmsifiou of South Indian and 'Ben,qal Jlc.~ua Ferrea seed. 

Oil. 

Origin. Shell. Kernel. 
Of kernel Of whole 

only. seed. 

Per cent. Per cent. Per cent. Per cent. 

Malabar ,, .. 27 73 63 ' 46 

Ue,Dgal .. .. 47 53 65 34·5 

1'ht> Bt>ng-:lll SE'.:>d, ag-ain, shows no small variations, as the figures in 
Table I I will ~how. Dhingra and Hilditch havt> not mentioned the 
at"tual smnw of tht> Ea~tern Bengal seed they worked upon. A con­
~ignment of the set>d ret·eived in the Industrial Resea.rch Laboratory 

•J. Soc. Chem. Ind. 1931, T. 9-1%. 
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Of thts Department from the Divisional Forest Officer, Chittagong Hill 
1)•acts, has ~e~Ii. touna 1 on analysis to have the> following composi- -
hon:-

TA:OLE II. 

C()TIIposition of Benpal MestuJ. .}'enea (N~hor) seed. 

. . Oil . 

. Source. Sheli. Kernel 
Of kernel Of whole· 

<. ~ only. seed. ' .. 
Per cent. Per cent. · Per cent, Fer cent. 

Chittagong Hill Tr~tS .. 44·9 65·1 76·7 39·7 
·' 

The shape of the seed 'varies~ in the case of a single seeded f~uit,; 
from a cone to a spheroid with a protruding end. In the case of the; 
double or tripple seeded fruitsl the seeds together make up the :above l 
shapes. 'fhe largest of the diameters of a seed . is about an inch and! 

. often ~ess.. The seed has ~~¥'shell, moderately hard and ·britt1e, and ofj 
a thickness varying from If 30th to l/20th inch. It can, be brokelli 
easily, the pressuro..of the fingers sometimes sufficing tao break it. The! 

·kernel inside the shell is usually of the same shape as the se'8d, onl~ 
it is somewhat flat. It is light yellow in the fresh condition and darkt 
on aging, and is liable to be destroyed by insects, the ravage bein~ 
often undiscoverahle without· breaking the shell. · The kernel con1 
tract~ on drying.'so that in a fairly dried seed no part of the ke:rne1 
remains nxed to the sheli. It =therefore separates from the shell ~ 
soon as the la,.tter is brok~n. The oil resides in the kernel. · · { 

. · The oil being as yet used only in negligibly small quantities as aq 
embrocation and for application )o sores, etc., the exploitation of th~ 
seed is mea~JTe and no efficient method of decortication is in vogue~ 
System.atie: exploitation will need better decorticating methods · thaq 
the application of the mallet or the light club. Crushing betweem. two 
grooved rollers revolving in opposite directions much the same wa:v a8 
in a cane-crusher! would perhaps be ,found a conve10.ient method of 
decort~cating the seed. The kernel is of a good size and c_an b~ easily 
handpicked from the ma6S of broken· shell. . 1 

Notwithstanding the variations in composition noticed above Na.hot 
seed is one of the richest in oil having, as mentioned before, an oil con~ 
tent of 76 ·T per oont. · · The oil iR so profu!le that it can be pressed out 
from the kernels, specially the dark ones, b:v the fingers; The peop1le 

:who used this ·oil for lighting J>Urposes before the advent 'of keroseno 
often burnt the dried kernf"l witho\lt undergoing the trouble of express­
ing the oil. · · · ·· . · · • 

. No dependable data. are availal1le regarding the yield of the oil f~~ 
the seed by expression in the country gha.ni. Judgingi however, from. the 
results in the ca.se of another sted of almost equal y high oil-content, 
via., the Punrial seed ('Calophyllum inopbyllum), the expression in the 
ghani cannot be expected to ~ tboro'!lgh .• In the case cited no les$ 
than 19 per t'ent. of the total ml remamed In the rake, and was there­
fore a \\·aste. 'l'he Nahor lltetl was, liOWt~ver,_ treated in an experimental 
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hydraulic press working at a t>ressure of 2 toLs per square inch. The 
dried seed without the shell )·ielded on douhle. expression a total of 
GIJ ·4 per r.ent. oil, 55·4 per cent. being the yield of the first expression. 
This result works out t.o an yield of 34 ~3 per rent.. on the undried seed 
in the shell as against 39 ·7 per cent., the total oil-content. 

The cake is poor in phosphorus and potash but has a fairly high 
nitrogen content, viz., 3·64 per cent., and can be usefully employed as 
a manure. • 

Nahor oil is somewhat thick, and has a duk-brown oolour. It has 
n not-disagreeable smell and a mild pungency like tha.t of mustard oil. 
'fbe oil contains substantial proportions of highly coloured resillB 
which considerably modify its properties and behaviour. These resins 
do not yield to any of the usual, industrial, purification methods. Their 
separation by treatment. with sodium carbonate is impracticable as the 
resin soar formed on the addition of the carbonate keeps the remainder 
of the oi in an emulsified condition from which it is difficult to separate 
either the oil or the soap. . 

The appliration of the oil in the soap industry, "·ith special refer­
enre to its utilisation as a raw material for the common washing soap, 
has ht>en examined in the Industrial Research Laboratory. The oil 
expre~sed in this I.ahoratory from the seeds from Chittagong Hill 
'l'l'llL'ts gave th~ following chen1ical constants:-

Saponifiration value 
Iodine value 
Titer· 

230 
96·3 
22°C. 

'fhe first two values give an I. N. S. factor of 134 which is highe1· 
than that for Mowha cil. As oils with higher I. N. S. factors are pre­
fened to those with lower ones the Nahor oil as a soap stock ought to 
have precedenct> over Mowha oil, but the presence of the resins brings 
in romplications and detracts from its value. On an examination of 
the saponaceous propertit>s of Nahor oil it appf:'ars that while the deep 
colour that the oil imparts to its soap is a handicap to the use of th~ 
oil as a raw material for soaps of a pale colour, the other properties 
of the soap, viz., latht>ratiou, emulsification and detergenee, are such 
as to warrant the use of the oil in considerable quantities in the pro­
duction of soaps in which a little colour is not considered a disquali­
fil'ation, .as, e.g., the common washing soaps. 

The oil has a high aridity aue to the presence of the large propor­
t.ion of resins. It is, therefore, unsuitable for making soap by the cold 
pro<·ess. 1 

In the boiling process the saponification of the oil is devoid of any 
extraordinary feature. An int.ensely yellow coloured emulsion 1s 
formed immediatelv on the addition of caustic lve to the oil. Similar 
development of colour takes place lfhen the 'oil itself is brought in con­
tad in the cold with an alkali such as sodium hydroxide or carbonate, 
solid or in solution, or ammonia. With the progress of the boiling in 
course of saponification the colour deepens until a deep reddish brown 
soap is obtained. The c<~lour of the soap loses in intensity as it is sub­
je<'tt>d to brine wash. The final ~ap is still of a brown colour. The 
1<0ap gra.ins out quite easily both with brine and with strong caustic 
lye, the grains being very soft and of a. large size. They can easily 
be stirred into a soft, claylike, consistence and cast into moulds. The 
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moulded soap is :rather soft when fresh lmt hal'<lf:D!I on staying. The 
soap has a. mild aromatic odour. . · . .··. . . . 
· An examination of the soap revealed the following characteristics. 
It is sloppy and produces 8i thick, greasy, and mO<lerately foamy latl1er. 
'rbe emulsifying. ponr and detergence are high, and the washing 
properties are .in no way inferior ro those of ih~ soa_ps of we;ll known 
stocks. , The soap· should, thereloret :find considerable use 1n house•· 
hold washing and also in the dhobik.D.anas. · · · " 

:The graining point of the soop of this oil., i.e. 1 the temperature at 
which' the grain.ed soap be~~~ to solidify in orine, is 4900.. For pur­
poses of reference the grammg points of some well known :stocks are 
given in Table III below:.._ · 

. ·. ~,· ; . TA~.Li Ill . 
. . 

. 61aining ·1mint1 of. some well known soap stockl . 

-Soap sto_clt:, (}raining point. 

· Cocoanut oil ... ,. R2°0 
.Tallow 

' ···. 66·5°0 
Mowha. oil .. 57°0 ·, 
Neem oil (revised) ' • • · 54°0 •. 

· Punna.l oil .. 54°0 .~ 

;Rayna. oil . 52°0 
Mustard oil .. 51°0 
Cottonseed oil .. . . 47:4°0 
Groundnut oil 

. 
.45°0 

·Til oil 
. 44°0 

'• 
Karanja oil ·. · · .. 39°0 

. In r.()mbinntion wi1h other stocks Nahor oil can produce 'very 
serviceable soaps. ·· The colour of surh soaps will be more or less brown 
according as more or less of this oil is used, and the smell agreeable, for 
the aromatic odour of the Nahor soap successfully masks the soapy ,()dour 
due to the other stocks. A few typical blends are given below showing 
how this ()il {!8D be used in large proportions along with rosin to make 
cheap and serviceable soops of h1gh cleansing properties. It is not 
.recommended to u!Jtll tbis oil beyond, small percentages in cases where 
a brown CO}()Uf ID the soap Will be COnsidered & disqua.lificati()n-

.. ·Stock. · 
·Tallow 
· Yowha. oil 
Cocoanut· oil . 
Rosin 
Nahor oil . 

(1)' 

. .. ' 

PMts. 
14 
20 .·. 
15 ' 

... 10 
41 ·. 

100 . 
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(2) 
St.oek•. 

·q it, I - Ptlf'fl. 

Tallow 1i 
Kowha oil 19 
Coooanut oil 12 
Baai.n 12 
Nahor oil 4:1 

100 

(3) 

Kowha oil 39 
Cocoanut oil 12 
Bolin 16 
Nahor oil 33 

100 

(4:) 
Tallow u:o 
Kowha oil 21 
Cocoanut oil k 7·6 
Rolin 14: 
Nahor oil 4:3 

100 

(6) 

Tallow 14 
llowha oil 28 
Rosin .15 
Nahor oil .f6 

100 

(6) . 
Tallow ... l ~ 
Bolin ... 16 
Nalaaroil 58 

100 

(1) 

Tallow ... 40 
Jailor oil 10 

100 
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