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KAMAL<\ SEED~ ~ND IT~ OIL 

INTRODUCTION 

The pamt and varmsh mduec:Y reqwres substantial amount 
of drymg 01ls for the preparation of various surface coatmgs 
These 01ls have a special property m that their films when ap 
phed to surfaces of metals glass wood, etc eventually dry to 
a sohd state of varying degrees of hardness Amongst the dry 
mg 01ls lmseed 01l1s much used, m pamts and varnishes, to the 
extent of about 55-66 per cent of all the drying oils used for 
these purposes Ind1a produces and also exports much lmseed 
011 Other drymg oils used are tobacco seed safflower seed 
soyabean and dehydrated castor 01ls F1sh oils though used 
m other countnes to some extent, are not employed for the 
manufacture of pamts and varniShes m India There IS a spe 
c1al class of drymg 01ls to wh1ch tung and Oitlcica oils belong 
These are used m special type'S of coatmgs wh1ch are required 
to dry rapidly and at the same time to g1ve water and solvent 
resistant. films They are also useful for the production of 
novelty effects such as wrmkle or crmkle fimshes The actual 
home of tung 011, the most Important of th1s class of oils IS 
Chma Recogmsmg the value of th1s oil m the pamts and var­
msh mdustry, other countnes have started the t\mg tree plan 
tat10ns w1th the result that the US A Argentma Brazil and 
South Afnca are 1tnportant producers of thiS 011 Tung tree 
plantations have so far not done well m India where the 
annual production IS only about 70 80 tons The rest of India s 
requirements amountmg to 150 tons IS met w1th by rmports 

As a result of the work earned out at the Forest Research 
Institute, Dehra Dun and the National Chemical Laboratory 
Poona kamala 011 the trees of wh1ch are found m the forests of 
Ind1a has been found to be a prom1smg substitute for tung 011 
in pamts and varmshes Some general Information on the 
kamala tree and 1ts oil IS bemg giVen m what follows-

Kamala seed- its availability and colleet1on 

Kamala kamila or Rohm1 botamcally known as Mallotus 
phlhppinensis Muell Arg, belongs to the N 0 Euphorb1aceae 
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It IS a small ever green tree found throughout tropical India 
along the foot of -the Hunalayas from Kasnmrr eastwards and 
upto about 5000 ft all over the Punjab Uttar Pradesh Bengal 
Assam Burma Smgapore and from Smd southwards through 
Bombay State to Ceylon lt"'iS" also reported as growmg m 
Chma the Malayan arch1palago and m Australia 

The kamala seed IS not bemg systematiCally exploited even 
though the tree has for long been well known as a source of 
kamala dye powder which IS obtamed from the outer casmg 
of the fruit Besides 1mpartmg a beautiful deep bnght and 
fast orange colour to silk the dye IS anthelmmt1c and purgative 
and IS used as a remedy for tape worm It acts also an anti 
oxidant towards vanous 01ls and facts and was once an rmpor 
tant article of export to Europe and Amenca for colourmg 
margarme 

The seeds are black m colour, resemblmg somewhat those 
of Bhmd1 (lady s finger) and as mentiOned by K1rtikar and 
Basu are reported as bemg used m paste form for healmg of 
wounds and cuts Accordmg to the mformatwn received from 
the lndtan Central O!lseeds Committee and other sources the 
total quantity of kamala seeds produced annually m the coun 
try 1s approximately 7 000 mds as per details given below-

Himachal Pradesh 200 mds 
Uttar Pradesh 3 900 

UriSsa 1900 
West Bengal 400 

Jammu and Kashmir 400 

Assam 250 
Punjab 28 
Mysore 28 

Bombay 19 

The cost of collection vartes from Rs 15/ to Rs 40/ per 
maund 

Storage of kamala seeds 

Kamala seeds should be collected only when they are abso 
l.ttely rtpe and the mOisture content should not be more than 
6 per cent The) should be stored m a dry place free from 
mu~h draught It has bee'l found that the seeds can be stor(' 
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m gunny nags or nn:s""Wi'tlill"U:t underg01hg apprec1able deteno­
raho& for about s1x months After th1s penod the seeds stored 
ilrliags deterxorate morl!-qtuckly tll:a1i" those sfored m tms 

J!.:dracfion of kamala on 
~ 

Fresh, sound kamala seeds contam about 60 per cent oi 
pale wh1te kernels The oil content of the seeds IS 35 36 per 
cent --xama:Ia oil 1s nof-hmj:nd like tung-oil to whfch 1t has 
been declared .supenor m drymg properties but IS a v1scous 
dark brown to pale yellow oil or sem1 solid fat dependmg upon 
the solvent used for extractiOn Ethyl ether and ethyl 
acetate exgact from the seeds a yellow1sh brown v1scous 011 
while- the beilzene extract IS a dark brown th1ck VIScous liqmd 
almost srmilar to a fat A low b01lmg petroleum fraction ex 
tracts only about 50'per cent of the total oll The residual 
very th1ck oil can be extracted w1th any of the above solvents 
th1s fraction gels qu1ckly Chlormated solvents have not been 
found swtable for extractiOn A small proportiOn of the 011 
can be expressed m a hydraulic press at about 70 80 C but 1t 
gels rapidly It IS not possible to express the 01l m a ghanm 

Properties and storage of kamal:a oil 

The total kamala o1l extractable w1th ethyl ether ethyl 
acetate or benzene polymenses and gels rapidly and IS about 
four times as active as tung 011 m th1s respect The petroleum 
ether ( 40 60 C) extracted fraction of the 011 however, resem 
bles tung 011 The charactenstics of the total kama:la 011 and 
petroleum ether extracts are set out below The figures for 
tung 011 are also giVen for compariSon -

- --
Ethyl ether Petroleum 

Characteristics extracted ether extracted Tung oil 

kamala oil kamalaoll 

(1) (2) (3) (4) 

Spec1fic grav1ty 30 c 0 9444 0 9409 0 926 0 936 
30 c 

Refractive mdex 30 c 15233- 15084- 15130-
15260 15170 15181 
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(1) (2) (3) (4) 

Ac1d value 52- 113 57 64 1·8 
Sapomficat10n value 195-198 192-~95 189-195' 
Iodme value (WlJS) 160•163 129 140 155-175 
Unsapomfiable matterro 2 8- 40 318-.3 42 maXlmum1 
Browne s heat test (Mm) 2 0-2! 9-9i 9-12 

A new ac1d, kamlolemc ac1d, has been 1solated from the 
const1tuent fatty ac1ds of kamala oll Its coR~tltut10n has now 
been established as 18 hydroxy 911,13-octadecatrleomc ac1d 

OHC:Hg (C:Hg)s CH = (CH) (CH) = (CH) (CH) = (CH) (CH,), COOH 

Kamlolenic acid 

Consecuhve extrachon of kamala seeds w1th petroleum ether 
and ethyl ether y1elds two frachons of the oll contammg about 
40 per cent and 80 per cent of kamlolemc ac1d The total 
kamala 011 extractable from the seeds w1th ethyl ether, ben 
zene or ethyl acetate contam 57 5 to 64 0 per cent of th1s ac1d 

The vanous fatty ac1ds of the kamala 011 obtamed by ex 
trachon of the seeds w1th ethyl ether usually vary between the 
followmg hm1ts ' 

Kamlolemc ac1d 57 5 to 58 5 per cent 
ConJugated d1ene ac1d 2 0-45 
Lmole1c ac1d 117 

Ole1c ac1d 13 3-19 6 

Launc ac1d 01 
Mynshc ac1d 21 25 
Palm1hc ac1d 74 87 
Steanc ac1d 06 07 

Prelrmmary wont on the molecular const1tut1on of kamala ml 
has mdlCated that the ml does not cons1st enhrely of the usual 
tnglycer1des of the constituent fatty ac1ds but appears to be a 
partly condensed polyester of kamlolemc ac1d As kamala o1l 
polymenses and gels qu1ckly 1t used to be stored at thE' 
National Chem1cal Laboratory Poona m presence of about 5 
per cent petroleum ether or benzene m order to mh1b1t gelation 
It has now been found that add1bon of hydroqumone or 
naphthylamme at 0 5 to 1 0 per cent levels effectively stab1l1Zes 
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the oil obtained by petroleum ether extraction. Benzene ex­
tracted oil is stabilized by the addition of 1.0 per cent hydro­
quinone. The oils stabilized with these antioxidants maintain 
their original coating characteristics. 

Comparison of kamala oil with other oils when used for Paints. 
and Varnishes: 

As ~entioned above the· total kamala seed oil extracted 
with ethyl ether, ethyl acetate or benzene polymerises and 
gels quickly. No other animal or- vegetable oil can ·compare 
with kamala oil in this respect. The petroleum ether 
(40-60°C) fraction is rather similar to tung oil, although 
it polymerises much more readily than dehydrated castor or 
linseed oils. This portion of the kamala oil has been. used in 
the National Chemical Laboratory, Poona for the preparation 
of air-drying wrinkle-finish varnishes and paints. As the films 
of these varnishes and paints dry in ambient air to give wrinkle 
patterns of various designs, these compositions can be applied 
to large surfaces which cannot conveniently be baked in ovens, 
such as walls of houses, metallic or wooden doors, window 
panes, furniture, fabrics, leather, and attachments which cannot 
.be easily removed from their surroundings. Also, smaller 
objects such as scientific instruments, photographic equipment, 
typewriters, toys, novelty goods, beads of various kinds and 
such-like articles can be treated by these finishes. The type 
of wrinkle finish obtained depends upon the film thickness of 
the paint or varnish applied. Thus finishes ranging from a 
frosted glass appearance ·on ordinary window panes to very 
heavy wrinkles can be obtained. 



Alkyd resins modified with kamala oil havt: also been pre­
pared recently. On baking, these films also set to wrinkled 
patterns. 

Preliminary work has also been done on the preparation ·of 
smooth coatings and spar varnishes from the petrolcu~ ether 
extracted kamala oil. 

The Forest Research Institute, Dehra Dun has produced 
'Frio!' a new paint oil from kamala oil. They have also worked 
out a process for the extraction of kamala oil with other drying 
oils. 

The quick drying and gelation properties of the total 
kamala oil extractable with ethyl ether, ethyl acetate or ben­
zene enable a good drying oil for paints and varnishes to be 
produced, which is similar to tung oil. Further work on these 
lines is going on at the National Chemical Laboratory, Poona. 
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W1th more work and co-operative effort there 15 every 
poss1h1Ilty that lnd1a becomes mdependent of tung oil rmports 
for kamala 01l from the seeds of Mallotus Phll1ppmens15 m1ght 
well be able to satisfy the requirements of the protective coat 
mgs mdustry m th1s country 

Other prospective uses of kamala on 

Kamala seed 01l has been found to contam a new fatty ac1d 
called kamlolemc ac1d Bes1des contammg three double bonds 
m conJugated pos1t10ns, th1s ac1d 1s un1que m havmg a 
hydroxyl group at the carbon atom termmal to the carboxyl 
group Th1s ac1d and 1ts hydrogenated denvatlves are promlS 
mg matenals for use m the preparation of products of mdust 
nal value such as waxy matenals, add1bves m lubncatmg 01ls 
perfumery compounds h1gh polymenc substances hke poly­
and super polyesters and am1des of nylon type detergents and 
wettmg agents Work on these lmes 1s m progress at the 
National Chem1cal Laboratory Poona 

Propogatlon of kamala trees 

The present annual consumption of tung 01l m Ind1a IS 
about 200 tons and th1s IS likely to mcrease The y1eld of 
kamala seed 011 wh1ch 1s supenor to tung o1l m 1ts polymens 
mg properties, from the seeds of ex1stmg trees m Ind1a should 
be about 90 100 tons annually In order to cope w1th the 
entire demands of the qu1ck drYing o1ls of the country and to 
create an export market plantations of kamala trees should 
be started at su1table places m Ind1a at an early date as has 
been done m the case of the tung tree m the US A Argentma 
Braz1l and South Afnca There IS an apprehension that as 
the kamala tree takes SIX to seven years to bear fru1t the 
Importance of kamala oil may by then have d1m1mshed as a 
result of the posstble d1scovery of still better matenals How 
ever the example of the establishment of tung plantations m 
US A should pomt the way Accordmg to the bulletm entitled 
Tung 011 A new Amencan Industry by Edmung C Wood 

and Issued by the U S Department of Commerce m 1949 the 
first attempt to cultivate the tung tree m that country was 
made m 1902 At first many failures occurred owmg to 1mpro 
per location of the groves poor s01l cond1tlons and lack of care 
of the trees In 1932 the first commerc1al crop of tung nuts 
was obtamed from groves m Flonda The phenomenal mcrease 
smce then m the number of tung trees m U S A can be seen 
by the followmg figures 



Year 

1930 
1935 
1945 

Number of tung trees 
In USA. 

350,793 
2,632 356 
9,583,087 

The steady mcrease m the production of tung ml may be seen 
from the data for the 8 year penod (1940-47) given below 

Year 

1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 

Production of tung oil 
In US A In lbs 

62 000 
3,533,000 
2 300000 
5 310,000 
2 020 000 
8 766,000 
8 722 000 

12 680,000 

The tung trees m the U S A are sometrmes planted along rall 
way highways and the edges of fields where they are used for 
strmgmg wrre fencmg m addition to yieldmg nut crops The 
U S A now do not rmport tung oll from Chma 

From tne above figures it may be seen that the production 
of tung oil has mcreased tremendously durmg the last fifty 
years m Amenca Synthetic coatmg materials have also been 
develooo::l but have not affected the demand for this 011 
It iS tnerefore unhkely that kamala seed ml which pro 
mlSes to be even more useful than tung oll Will be replaced 
by other coatmg matenals m the near future Further the cul 
t1vat10n of kamala trees should not be difficult as they are mdi 
genous to th s co,.mtry and even now grow well m our forests 

As has proved to be the case with tung tree the kamala 
tree when properly cultivated may bear frmt m less than 6 to 
7 years and glVe better ytelds of the seeds both m quantity 
and quahty Once the kamala tree groves are estabhshed the 
cost of collect10n of the seeds wlll be much less than at present' 
from the forest trees wh1ch he scattered m practically m 
maccess1ble regions Until the kamala trees start givmg frmts 
work on the development for the methods for employment of 
kamala seed 011 for pamts and varniShes and for the prepara 
tlon of other useful products can be completed A prehmmary 
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1dea«egatd1njt thE! method of plantations of kamala tree can be 
had from the folloW'lng mformat10n kittdly supphed by Mr I 
M QureShi Silv1cultunst Bombay State-

Kamala 1s a small, much branched evergreen and low 
grown tree Its arttfic1al regeneration m completely dry open 
spaces Without any s1de shade IS not adv1sable Shade and 
mo1sture are necessary m Its early stages as 1t IS sens1ttve to 
drought Thts observation IS confirmed by the results obtamed 
at Debra Dun where the seed fatled to germmate m all the 
plots situated m sunny locahttes Kamala plantatiOn succeed 
ed only m partially shaded plots Lme sowmgs w1th the a1d 
of field crops have proved successful at Dehra Dun the field 
crop g1vmg the requrred s1de shade durmg the early growth 

Kamala trees can be propagated both by d1rect sowmg and 
transplantmg Dtrect sowmg IS easy and econom1cal If ger 
mmat10n and further development thereof IS satisfactory Smce 
the seed IS 01ly germmat10n IS rather uncertam and low It 
IS therefore of utmost rmportance to collect mature sound 
viable and fresh seeds and test therr germmat1ve capacity m 
small plots before actual sowmg 

Direct sowmg 

The seeds should be removed from the capsule In case 
of d1bbmg four seeds should be sown by the end of May 
at each stake (space 2 x 2') after loosenmg the so1l at each 
d1bble They should be covered well w1th about i layer of 
the sOil to protect from rats and msects Germmahon begms 
m about three weeks and contmues for some ttme Regular 
weedmg and loosenmg of the sOil should be earned out durmg 
the first two years and as often as may be necessary after 
wards Kamala plant IS not readily browsed by goats and 
cattle so l)rotechon agamst tramplmg IS only necessary 

Transplanting 

For gettmg seedlmgs for transplantation m rams fresh 
and sound seeds should be shown m Apnl m nursenes and 
hghtly covers w1th earth Nursenes should be kept shaded 
watered and weeded regularly The more stout seedlmgs 
should be transplanted m the begmmng of the rams m June 
while the smaller ones may be retamed m the nursery for 
transplantmg next year As Mallotus phthppmensts IS a d10ec1 
ous plant (male and female flowers on separate plants) It IS 
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necessary to have the maxunwn number of frUit beatmg female 
seedlmgs An 1n1t1al spacmg of 2' x 2' IS therefore, recom• 
mended for plantmg of about 6 months old nursery ra1sed 
~eedlmgs A close spacmg IS also adVISable as the growth of 
th1s spec1es IS comparatively slow 
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Parts ot ·the Kamala tree. showing .a ·branch. With. lea.v.es; ftowers, fruits aQ(i l!~d::~ 
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