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" A Preliminary Inveéstigation on the Preparation of
Vegetable Milk from Oilseeds and Pulses
by
S. VARADARAJAN,

A g;-i¢t11turnl Research Institute, Coimbatoro

Introduction: Milk prepared from vegetable sources, chiefly
- the soya bean, has been in use in China, Japan. Korea and other

Eastern countries from very early times. Children are fed on this

- milk substitute, and wedical opinion in China is in favour of soya

bean milk as a valuable substitute for natural milk in promoting

“growth and development., Bowdidge in his book on the “ Soya

bean ” describes its effect on westeru palates as ** nauseating to =ay -
“the least *. Different methods have been evolved in these countries
 for the preparation of soya bean milk, mainly consisting of washing
the beans three times in water, soaking in water for 12 to 24 hours,
Heating to boiling point, grinding in a mortar and straining through
a bag made of linen,

In the West there had been only sporadiec attempts at
~investigation-into the manufacture of milk substitutes, the probable
reason being the availability of natural milk in abundance. During
the World War I a synthetic vegetable milk was put on the market
‘under the name *‘ Lehman’s Vegetable Milk”. 'This was prepared
out of beans like the soya and almond. The milkk had a thick
consistency, brown colour and a pleasant aroma. It had a composi-
tion of 7 per cent vegetable protein, 25 per cent fat, and 42 per cent
gogar, One teaspoon of this vegetable milk with a pound of
“ordinary milk and a pound of water made a nourishing mixture,
rich in fat and sugar though poor in protein, But this preparation
had a farinaceous taste.

In recent times reined methods have been adopted for the
preparation of milk substitutes. The details of processing are as
follow. Ground beans are moistencd, allowed to stand for 8 hours,
treated with steam to deodarise and emulsified by triturating with
water and pressing out the milk. The emuision is again boiled for 5
minutes, treated with salt, glucose and soya besn oil, vanilla or
almond extract added, agitated in a shaking apparatus and
sterilised. Refined fat is also sometimes incorporated by emulsifica-
tion at 60°C. In another process the seeds are germinated and
ground with whey, water or skim milk, the pulp heated and
fermented with enzymes to break down the proteing and carbohy-
drates, emulsified 'with vitamin-containing substances, homogenised
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and dried by atomising in hot gases. The product is r;apn'rt_er] ._t-f.li:l:ié
ugeful in rearing calves,

The practice of adding coconut “milk " (prepared by kneading
the seraped kernels with small quantities of water and prﬂasing
through cloih) to cerkain preparations is well known on the West
Const.  The poorer classes somelimes use it with coffec as a
gubstitule for milk. Cotton seed milk is known {o be useful to
nursing mothers for increasing milk secretion,

The purpose ol ihe present studies was to see if milk can be
prepured cconomically from oilseeds or pulses other than soyabeans
and the quality of such preparations.

Materials and Methods: "Trials were made in the laboratory on
the preparation of vegetable milk from pulses and oilseeds. The
pulses tried were horsegram, bengalgram and lablab, and among
the oilseeds groundnut, cotton-seed and coconut were used. The
pulses were soaked in water for over 8 hours after thorough cleaning
and then ground into a paste, emulsified with water, filtered through
muslin, the filtrate boiled a short while and again passed through
muslin, A similar procedure was adopted [or cotton-seed also, but
groundnut nnd coconut kernels were erushed without .previous
soaking and the milk extracted by squeezing through cloth, The
milks were then tested for their palatability by distr ibuting them to
different persons both as milk and added to coffee and t@u.

Experiments were also conducted with a viaw to cffect
improvements in the quality of these milks and to get rid of their
characteristic unpleasant flavours, by grinding the seeds to flour,
adding water in sufficient quantities, boiling and préésing through
muslin, The milk obtained was of the same quality as that obtained
by the process described earlier. In the case of lorsegram and
bengalgram milk the flour was made into a paste with water and
aliowed to stand for several hours after which steam was passed for
15 minutes, DMore water was then added and the mixture tr:itrura_ted,
filbered through muslin and boiled,

Discussion: The colour, consistency, flavour and other
properties of these milks and their chemical composition are given in
Tables T and IT. It will be seen that cotton-seed milk approaches
cow’s milk in nutritive value. Groundnut and coconut milk have
high fat content, but the latter is poor in proteins, The milk from
pulses have a lower fat content than cow’s milk, but could be made up
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to approximate to the composition of cow’s milk by the incorporation
of suitable quantities of fat.

The products from pulses had the characteristic flavour of the
respective grains which could not be masked even by the addition of
flavouring agents like vanilla essence. The remarks made about
soya bean milk may be said to apply in a greater degree to these
milks;, Tasters were unanimous in their verdict that these milk
substitutes were repulgive either alone or added to tea and coffee.
Coconut milk and cotton-seed milk were not objectionable when
‘mixed with coffee, but taken alone they had a characteristic taste
which could not be described as unpleasant. The high fat content
of . coconut milk and its proportionately low protein value might
lower its usefulness as a milk substitute. The product from cotton-
seed alone appears to deserve further investigation by nutrition
experts in regard to its digestibility and toxicity, if any. The
attempts to remove the odour from borsegram and bengalgram by
modified technigues resulted in produects which were worse than
those of milk prepared by other processes.

~ Conclusions: Attempts were made to prepare vegetable milk
from some pulses, groundnut, coconut and cotton seed. The
preliminary studies show that milk prepared from vegetable
gources is not likely to replace or supplement cow’s milk in the
dietary of the people of this country, Ilaborate investi-
gations will be required in the direction of deodourising the raw
products and assessing the digestibility and growth-promoting
properties of the protein from the different sources before such
substitutes can bhe recommended for general use. Even soya bean
milk which is said to approach natural milk in many respects has
not attained universal popularity and opinions are divided regarding
its digestibility.

Acknowledgements: My thanks are due to Sri II. Shiva Rao,
B: s¢., Dip. Agri. (Cantab), A.®m.I.0., the then Government Agri-
cultural Chemist for having given me the opportunity to tale
up this piece of work and to Sri K. Govindan Nair, Assistant
Agricultural Chemist, for his interest and guidance in the work.

REFERENCES CITED

1. BOWDIDGE, IE. (1037) — * Boyn besn - its history, cultivation (in
England) and uses Oxford Univ. Prese, London.

2. MARTINDALE, W,H. (1928) — Extra pharmacoponia, Martindale & West
cott. Rev. 10th Edn, Vel.II, H. K. Lewis & Co, Lid,
Tondon,



38

Phe -Madias -Agricultural Journal

*OTY. Mn._u__

uum 10 s163uU1] 99889
Inos Andig poreoye
._“_n...._E 200 B

S +pood qou eqsu],

‘soppang fjree pejrogr
e sexiun M sy

‘POYSI|0d JON "Sa[pand
Himx poiog  toozjoo
uu pagrudury st Jnopo
‘qel Qup Jo Juupo
Juoays v &8y 1w avy

*puq 81 0359
oy, ‘loa soxiur yjiu
POlioq 40 Mprmr awy

‘pood
Jou eisB—[[0s SAXI]L

“QEUD JOyq19 Ul 3I88}
,I81)¥ OUIOF BT QJal,
“JyFLa [[w os]w st Y[
papog ...:Emnu___mn.n
40U 81 INOAT] 3|1 AT

“1e991q
bﬁ_m H{§—096m], puq
JOU IN0[0D PUT AN0OAW]

AneAV[g-

eafoa
o3 PApPY

: Prou wead os10y
; *pood qou Arayde Jo anapo Qg1
Bl 99593 . 40q [Ioa sexijy  guesveldup e pidisuy o13s1aagouIBY) ystumodg  weld esion
.ma_ﬂuﬂu O8[® AJIux . . inopo ajqe Mol
pejioq suv [|oa £9 R .E.JH quesuejdup) BUDNITY], prdisuy  -4080A ys0ag Awrmain weadjedueyg
‘odoad Lgq porqsijer joN mmw_mmnu_zm
BRIPLND  M|rur paqeg ANOPo 91 8] Q| !
*QIPAN2 JOU SO0 (1L Muy- oarsindeyy  eSusypop pdisuy jo Lj8uoagg ysrumoag qe[ Qe
ga|pang | gpoas ’
pajrog ‘peq st a1seq gng Aorgeuruaed a1TA -
“aIping gou S0P H[Iur MEeN] eats[ndayy EUeNOIYT, prdigug j0 Ljfuoagg TEIanLy) nuwas youlg
‘pood qou paysijer qa0me gqnupunord ayIgam
o1se], ‘Sa|pInd M[iul MBy noN  sejundewon  puw ploy petsns 10} Ysrusoag qaupuUnoIrn)
“2OIpano nm pefrog
‘ersadde egugrdiosad .
eul  Cpeeyw yonuw Lygnu jussssjdun :
10U SI ANOABYH H[IUI auy pEq 05 s0|ping pue poox) JOU O1VWOLY S -M[IIT ANIOa0s
‘pemof
g ejeyrdooad v poppe pauLiog
BT AU pejloq  ueiyp BPITD Oul [ quusrejdun
‘peutio]  oaw  sagoyd ‘mofjod 400 peos
-ipasd Fuidooy uwo gngg PaysIjex 07 sefuuyp guuswerd wegq00 poywvos
UL I SwWess (I Mg BON Inpjon §ou ‘aIpay 10 |jeumg ysraoqex paoe woq3o)) -
wa) 05 A
o PEPPY 1o peystjea  Juijioq ug 0981], anopg anojoen J0 o oL

A ooy

eImINsqNg YT IUSIAHIQ o AII[end uo sajop

I 379VL



30

ilk

f Vegetable B

Won o

Preparat

06.9 e1.0 or-3 280 £0-L8 e . " - it uvogl wlog
0% 9 09-€ 0G-8 08-0 08-L8 L9 06.9 0£0-1 Aq[rut g,m00)
7.9 59.0 ¥0.8 1£.0 eL-06 N e¥-9 130.1 wuid uiueg
682 $6.0 ee g aL.0 02.08: $o 12.9 860.1 qu[ qu
L0 19:0 20-1 81.0 L¥-L6 758 1 €9.9 ar6.0 . weadxpvig
26.¢ OF-¥1 6L 9.0 %&-GL 9.68 8L.9 810.1 JRUPUNOID
L1 86 ¥ vy 8.0 0.88 9453 98.9 0%0-1 po2s U030
¥£.5 S1.91 89.1 02.0 £8.6L 99 62.9 L66-0 4Tu0200)
M_.Mwmu .muo.ww~ D 6% Aqravagd
83quy vhno&_uao 181 uregorgy ysy eIngs1ox uOu %m_oﬂ_wuﬂmﬁ 4% ..HH 4 cm:.oo ds MW Jo sweN
8w Ayipoy

SYIUN ozuaowoﬁ. snolxep ayjy jo uwonrsodwor) agy Surmoyg

IT I74VL



