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Soymilk Yield and Quality as Affected by Seybean
Varieties and Processing Techniques

H. 0. Ogundipe,! K.E. Dashiell,! and S.M. Osho®

Abstract: Grains of nine soybean varisties were processed into soybsan milk, and
their milk yield and pratsin (%) ware determined, followad by sansoryavaluations. In
ancther experiment, grains of five soybean varietias were made into soybean milk,
using five different processing techniques. In the first experiment, there was a

significant difference among the varieties for milk yield and the sensory evaluation
characters, but no significant difference for protein (3). In the second experiment,

pracessing technigue, variety, and the processing tachnigue x variety interaction all

had a significant effect on milk yleld.

Soybearsprovide valuable andbalanced
nuirients at a relativety low price; how-
ever, until very recently soybean-based
producis have not been very popular in
Nigeria, A collaborative research proj-
ectbetween the Iniernational Institute of
Tropical Agriculture (IITA) and the
Institute for Agricuitural Research and
Training (JAR&T) has been aiming to
popularize soybeanutilization in the nuwal
households of Nigeria. This research
hasresulited inincreasedproductionand
uiilization of soybean.

One of the soybean producis now
being produced in many homes is
soymitk, Soymilk ard its by-producis

1. International Institute of Tropical Agni-
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offer great potential in helping io allevi-
ate malnutrition. It can also be used by
people whe are allergic o animal milk
{Johnson et al. 1981). Soymiik can be
used as a substitute for cow’s milk,
especially in areas where this product is
expensive or unavailable.

Much work has been reporied on
soymilk processing iechniques. Wilk-
ens and Hackler (1969) reported that
grinding soybeans in hot water (78°C)
greatly improves the flavor of soymilk
and that lipoxyginase is imactivaied
within 10 min whena the seed is wet
ground at80-100°C, Nelsonetal. (1975,
1976) patented a proeess (the Ilinois
process), inwhichsoybeansare blanched
befere being ground, then soaked in a
solution of sodium bicarbonate for 12 h
before the hot milk is squeezed.

Ome of the problems faced by rural
households in Nigeria is the nonavaila-
bility of sodium bicarbonate, in addi-

tion 10 the buming hazards involvedin
hot processing.

The overall objective of this work
was to look at ithe effect of different
varigties on the yield and quality of
soyimilk. Anadditional objective wasio
establish the efiect of the different soy-
bean varictiesand procegsing techniques
on soymilk yield and to detemmine if
there is any interaction between variety
and processing technigue.

Materials and Methois

Niresoybean varieties (50 ) were proe-
essed into milk, with a bean to water
ratioof 1 : 4 (200 ml waier added ioeach
sample), using the standard INTSOY
method (Nelson et al. 1976), as ontlined
in Figure 1.

Protein analysiswasdeterminedas N
x6.25, using the Kjeldahl method as de-
scribed by AOAC (1975), and was
condhicted on each sample. Five differ-
ent processing techniques (as outlined
inFig. 1) were then used io process five
soybean varieties (TGx 814-36E, TGx
849-294D, TGx 536-02D, TGx 1063-
2E, and Samsoy 1} into soymilk. Seeds
used for these experiments were of very
high grade and were from the sced store
of the IITA Grain Legume Improve-
ment Program. None of the seeds had
been stored for more than 6 months
before use. All processing was carried
out on the same day.
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Hotexiraction S Use of sodlum Delayad
(INTSOY mathad) Cold exéractlon blearbonate filiration Use of Kanun*
Whole soybaans Whole soybeans Whole soyhaans Whole soybeans Whole soybeans
Sorting Sorting Sorting- Seiting Sorting
Blanching Soaking Scakin 0.05% Blanchin Soak in 0.05%
(20min) (24 k) NaHCOa (24 h) (20 min)g Petash ¢24 h)
Y ¥ (Drin) ¥ (Drain) ki ¥
Wet milling Wat milling Wet milling Wet milling Wat milling
* * + _ { Delay (2 h) *
Filtering Filtering Filtering Filtering Filtering
Simmering Simmering Simmering Simmering Simmering
(5 min) {5 min) {10 min) (5 min) {10 min)
Cool Cool Cool Cool Cool

* Kanun is a local tendarizer

Figure 1. Flow chart of the processing techniques used to obtain soymilk.

Adtrained 10-member iaste panelused
a6-pomthedenic scaletoevalnate color,
flavor, chalkiness, and overall accepia-
bility. The sensory evalnation experi-
mentsused arandomizedcomplete block
design, with ihreg replicates, Data were
sobjecied to analysis of variance
{(ANGVA), and parameiers, with an F
probability of 0.05 or less, were sub-
jecied to Duncan’s multiple range test,
asdescribed by Steel and Torzie (1980).

Results and Discussion

Soymilk yield wassignificanily affected
(P <0.05) by soybean varieties (Table
1). Milk yield varied from 182 ml/50 g
seed in TGx 297-10F 10 129 mil in TGx
1025-12E. The variation in protein (%)
was found to be nonsignificant. Signifi-
cant differences (P < 0.05) were ob-
served among the varieties for all the
evaluation atiributes,

TGx 814-36E prodeced soymilk with
the most acceptabie color and flaver,
and the least chalkiness; iis milk thas
had the highest overall accepiability.

The resnlis show that milk yield and
consmmer acceptability are highly de-
pendent on the soybean variety when
other processing conditions (e.g., proc-
essing icmperaiare, bean to water ratio,
etc,) are keptconsiant. The implication
is that as the soymilk indnstry develops

and becomes more sophisticated, proc- -

essors will need touse soybean varicties
that give opiimal milk yield with high
consumer accepiability. In the sample
of varieties icsied, however, the varicty
with the highest milk yield gave milk
with the lowest overall acceptability. It
willb¢achallenge forbreedersand food
technologists to identify varictics that
satisfy demands for both guantity and
quality of milk.

Resnlis of ihe diffcrent processing
technigues ¢on soymilk yield are pre-
senied in Figure 2, Forall varicties, cold
soaking for 24 h produced ihe highest
milk yield, followed by the iechnique
which included the use of ‘Kanun’ (a
local tenderizer). Delaying the filivation
for 2 b produced the lowest milk yield,
leading 1o an average 7.1% drop when
compared to hot extraction, or a 43.7%
drop when compared to cold exiraction,
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There is a significant (P = 0.05 )
variety x processing technique interac-
won (Fig. 2). When we compared TGz
814-36E 10 other varicties, it performed
very poorly in the delayed filiration and
hot exiraction methods but performed
well with other methods. This implies
thatnospecificmethod canbe generally
recommended foroptimal milk process-
ingfrom different varieties of soybeans.
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