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Effect of soaking on composition of soy milk

M.K. Tripathi and Geeta Mittal
Agro Produce Processing Division, CIAE (ICAR), Nabi Bagh, Baresia Road,
Bhopal - 462 038, Madhya Pradesh, India

ABSTRACT

The effect of soaking of soybean on the quality and functional attributes has been studied. The pH of controlled
soy milk was found in the range of 6.71, whereas it decreased a little in soaked soybean milk (6.63) after 16 h.
Changes in nutritional qualities, total phenolic content, trypsin inhibitor (TA) level and total bacterial count
(TBC) was found in soy milk during soaking. The total phenolic content was found to increase 2.36 mg GAE/
g to 2.63 mg GAE/g after 16 h of soaking and the concentration of trypsin inhibitor was found to decrease from
29.6 mg/g to 23.76 mg/g and after cooking the concentration reduced up to 4.62 mg/g in soymilk. The nutritional
parameters enhanced in comparison to conventional soy milk. [Medicinal Plants 2014; 6(2) : 108-113]

Keywords : Soymilk, phenoliccontent, trypsin inhibitor, bacterial counts

INTRODUCTION

Soy food consumption, particularly in the western
world, is increasing rapidly because of its health
benef its. Consumption of soy has been linked to the
prevention of heart disease (Anderson et al., 1999;
FDA, 1999; Anderson, 2005), postmenopausal
syndromes (Kurzer, 2005), cancers, aging and
osteoporosis (Messina, 2004). The most popular and
recognized soy foods are soymilk and tofu. Soymilk
could be consumed as a beverageor used as an
intermediate product for making tofu. Varietal
differences,processing and storage conditions
influence the composition and quality characteristics
of soymilk and tofu (Hou and Chang, 2005; Chang,
2006).

Presence of certain natural anti-nutrients, such as
trypsin inhibitors (TI), and indigestible
oligosaccharides, has limited the consumption of
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soymilk. Modif ication in processing conditions of
soymilk preparation methods could be an effective
way to improve the health-promoting bioactive
components and reduce the undesired compounds.
The cooking process during conventional soy milk
preparation steps considerably destroys most of the
anti-nutritional factor (TI) in soy milk and improves
the soy protein digestibility (Onuorah et al., 2007).
Trypsin inhibitors strongly inhibit trypsin activity
reducing the digestion and absorption of dietary
protein. Research has shown that soy milk fermented
with properly selected microbial species reduces the
flatulence causing indigestible oligosaccharides, like
raff inose and stachyose, and beany flavor. It has been
reported that different processing methods and
traditional treatments such as dehulling, soaking,
cooking, fermentation and germination have been
used to improve the nutritional quality of food
legumes to various extents.

The present study deals the effect of short soaking
time and cooking on physico-chemical, nutritional
total Phenolic content, trypsin inhibitor (TI) and
microbial load of soymilk. In this study, modif ication
has been made to the conventional soy milk
preparation method by starting the process with short-
time soaked soybeans.
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MATERIALS AND METHODS

Soybean Material

Soybean variety JS335 (Bhopal) was collected from
farm section, CIAE, Bhopal. The soybean samples were
cleaned and stored in plastic containers in the dark at
4o C until they were processed for soymilk.

Soaking of Soybean

Soybeans were cleaned and rinsed three times with tap
water before being soaked at room temperature with a
water to dry bean ratio of 8:1, v/w. The soaking process
was carried out at room temperature (25° C) for 4, 6, 8,
10, 12, 14 and 16 h.

Preparation of Soymilk

Soaked soybeans (4 to 16 h) were drained, rinsed and
ground in a grinder for 2 min on high speed with hot
water (8:1 water to dry bean ratio). To make raw and
cooked soymilk, the mixture was subjected to a
household blender and blended for 5 min at low speed.
The cooking of soymilk was performed for 10 min at
100o C. Both raw and cooked soymilk slurry was filtered
through a muslin cloth. The cooked soymilk samples
were placed in an ice bucket.

Determination of soymilk yield

The percentage yield for soymilk from hot grinding
method was determined by weighing the soybean slurry
obtained immediately after wet milling and the soymilk
obtained after sieving.

% Yield =    × 100

Proximate analysis

Proximate analysis of the soybean soymilk samples were
carried out, in triplicates, according to standard methods
(AOAC, 1990), to determine protein, crude fibre, ash,
oil and carbohydrate contents of the soymilk samples.

Physical characteristics of soymilk

Total solid content of soymilk was measured using the
lab hand refractometer. With samples equilibrated at
20° C prior to taking measurement, 1 ml of each sample
was poured on refractometerprism and readings taken.
Values were expressed as brix %. pH measurements of
soymilk samples  were conducted by using a hand held

pH/mV/Temperature meter attached to a stainless steel
pH/Temperature probe. Viscosity was measured at 27 ±
1° C using a Brookfield Viscometer.

Determination of total phenolic content (TPC)

Phenolic compounds were extracted from dry soy milk
samples using acetone. 0.5 g of dry sample was
extracted twice with 5 ml of acetone (acetone: water:
acetic acid in a ratio of 70:29.5:0.5, v/v/v) in dark. The
extraction procedure was based on a previous study
(Xu and Change, 2007). The total phenolic content was
determined by using Folin-Ciocalteu assay and gallic
acid (GA) was used as standard. The assay solution
prepared from sample extracts (50 µl), distilled water
(3950 µl), Folin-Ciocalteu’s reagent (250 µl) and 7.5%
Na2CO3 (750 µl). The mixture was vortex properly and
incubated for 2 h. The absorbance was recorded using
a UV-visible spectrophotometer against a reagent blank
at 765 nm. The results were calculated by using gallic
acid calibration curve and TPC concentration was
expressed as milligrams of gallic acid equivalents per
gram of dried soymilk sample (mg GAE/g).

Trypsin inhibitor activity (TIA)

The preparation of sample extract was based on method
reported by Hamerstrand et al. (1981), with some
modif ications. Dried soymilk sample (0.5 g) was
extracted with 50 ml of 0.01 N NaOH for 5 h, at room
temperature. The suspension was then diluted to 100
ml with distilled water and allowed to stand for 2 h at
4° C. Briefly, to two test tubes for the sample and
sample blank, 2 ml of diluted sample was added, while
2 ml of distilled water was added to another two tubes
for the standard and standard blank. Standard solution
of trypsin (2 ml) was then added to sample tubes and
standard tubes incubated in a water bath at 37° C for
10 min. Then, 5 ml of BAPA solution preheated to 37°
C was added rapidly to each tube; each tubes vortex
properly and incubated at 37° C in a water bath for
another 10 min before mixing with 1 ml of 30% acetic
acid. After 2 ml of trypsin standard was added to tubes
for standard and sample blanks, the mixtures in tubes
were centrifuged at 6000 rpm for 10 min, and the
supernatants were subjected to vacuum filtration. The
absorbance of the standard and sample f iltrates was
measured at 410 nm against the respective blank. The
TIA was expressed as trypsin inhibitor units (TIU) per
gram of dried soymilk (TIU/g), as well as milligrams of
trypsin inhibitor equivalent (mg TI/g) by dividing the
TIU by 1900.

Mass of soymilk

Mass of slurry
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Microbial analysis

The soymilk samples obtained above were placed in a
polypropylene container. Nutrient agar was used as the
growth medium. The standard tenfold serial dilution
technique was employed to dilute each sample up to
the 10 level. The plates were then inoculated with 1 ml
of the 10 dilutions and then incubated at 37° C for 24-
48 hours after which the number of viable cells was
counted using digital colony counter. All plates were
triplicated, incubated at 37o C for 48 h, and viable cell
numbers were determined as colony forming units (CFU)
per ml.

Statistical analysis

All the assays were conducted at in triplicate, and the
results were expressed as the mean ± standard deviation.
Analysis of variance (ANOVA) of the data was performed
using SAS available at CIAE, Bhopal. The significance
of different methods, their pair wise comparison and
estimations of coefficients were carried out.

RESULTS AND DISCUSSION

Physico-chemical properties of soymilk

The physico-chemical properties of 16 h-soaked
soybean milk are shown in Fig. 1 in relation to the non-
soaked soybean soymilk. The pH of controlled soy milk
was found in the range of 6.71 (Liu and Chang, 2004),
whereas it decreased a little in soaked soybean milk
(6.63) after 16 h. The small change is not supposed to
greatly affect soy milk flavour. After soaking, total solid
content was found to decrease significantly (p < 0.05)
in the produced soy milk, as a combined effect of the
soybeans absorbing water and utilizing the constituents
for germination and during seedling growth (Zielinski,
2003). Liu and Chang (2012) found that total solids in
soy milk might positively relate to carbohydrate

content, which essentially correlates well with the
results in the present study.

The proximate composition of controlled soy milk
was found to be similar to Harjai and Singh (2007) in
which soymilk contained about 6% total solids, 3%
protein and 1.75% fat. The protein content increased
signif icantly in soy milk prepared from 16h-soaked
soybeans (Fig. 2). Soaking of soybeans tends to increase
their protein content (Martinez et al., 2011) as a result
of a net synthesis of enzyme proteins. Short-time
soaking and germination is also found to improve the
protein quality in soybeans, as it promoted in vitro
protein digestibility and generated a higher protein
efficiency ratio (Mostafa et al., 1987).  Loss in total
carbohydrate content was found during soaking, is
primarily the result of a decrease in simple and soluble
sugars and oligosaccharides, which are consumed in
the metabolic processes during soaking (Mostafa et al.,
1987). The reduction of oligosaccharides eliminates
the flatulent problems which are related to soymilk
consumption caused by raffinose and stachyose. The
higher moisture of soymilk is a major reason for the
viscosity (Liu and Chang, 2007). The level of fat
content was also decreased with soaking time and
similar result was also reported by Sattar and Akhtar
(1990).

Effect of soaking on total phenolic content

The soaking process the concentration of total phenolic
content in soybeans (Fig. 3), due to the biosynthesis
and bioaccumulation of phenolic compounds as a
defensive mechanism to survive under environmental
stresses, like cold exposure (Randhir et al., 2004). The
total phenolic content was found to increase 2.36 mg
GAE/g to 2.63 mg GAE/g. The raw soy milk group, due
to a lack of the influence of thermal treatment,
generated a comparable pattern of change to that

Fig. 1. Effect of soaking on physic-chemical parameters of
soaked and unsoaked soymilk Fig. 2. Effect of soaking on nutritional parameters
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Fig. 3. Effect of soaking on total phenolic content (TPC) of
soymilk

Table 1. Physico-chemical properties of soymilk prepared
from soaked and unsoaked soybean★.

Soaking Total Phenolic Content Cooked soymilk
time (h) Raw soymilk (mg GAE/g)

(mg GAE/g)

0 2.36 2.37

4 2.41 2.42

6 2.43 2.46

8 2.51 2.55

10 2.56 2.58

12 2.59 2.61

14 2.61 2.63

16 2.63 2.66

★Results are the means of triplicates

observed in raw soybeans during germination by Lin
and Lai (2006); at the same time, the cooked group
tended to maintain the similar trend. The result employs
that the cooking process also improved the
concentration of total phenolic contents from 2.63 to
2.66 mg GAE/g after 16 h soaking possibly due to the
release of the bound form phenolic acids or other
simpler phenolics from the conjugated form (Table 1).
Similar results was also found by Randhir et al. (2009)
who observed increaseof phenolic content in soybean
sprouts, after heat processing.

Effect of soaking and cooking on trypsin inhibitor
activity

Most important anti-nutritional factors in soy product
are trypsin inhibitors. Soybeans contain two major types
of trypsin inhibitors: Kunitz soybean trypsin inhibitor
(KSTI) and Bowman-Birk inhibitor (BBI) (Rouhana et

Fig. 4. Effect of soaking on total trypsin inhibitor level of
soymilk

al., 1996). Different procedures have been proposed to
eliminate or reduce anti-nutritional factors in legumes.
Some practices such as soaking, dehulling and cooking
effectively improve the nutritional value of legumes.
Moist heating generally destroys the trypsin inhibitor
(Oke, 1987; Steinkraus, 1979).

The concentration of trypsin inhibitor in raw and
cooked soymilk was affected by soaking time (Fig. 4).
In raw soymilk, the concentration of trypsin inhibitor
was found to be 29.6 mg/g of freeze-dried soymilk.
The cooking process of soymilk reduced the
concentration of trypsin inhibitor up to 6.5 mg/g
without any soaking. Soaking of soybean seed affect
the concentration of trypsin inhibitor in prepared
soymilk which was found to decrease up to 23.76 mg/
g and after cooking the concentration reduced up to
4.62 mg/g in 16 h. The combined effect of soaking of
soybean and cooking of soymilk after 16 h the TI
concentration is reduced up to 84.23%. Similar result
was also reported by Yuan et al. (2008). It is widely
accepted that reducing the TIA by up to 90% in soy
milk provide the optimum nutritional value (Hackler et
al., 1965), however, prolonged heating to reach this
target generally results in the destruction of essential
amino acids and other valuable components in soymilk
(Kwok et al., 1998).

Table 2. Total bacterial counts (TBC) of raw and
pasteurized soymilk

Soymilk Raw soymilk Pasteurized soymilk
Samples (cfu/ml) (cfu/ml)★

Unsoaked 9.30 × 105 No bacterial growth

Soaked (16 h) 9.60 × 105 -

Soaked and cooked 3.80 × 105 -

★Analysis was performed after 7 days of storage at 4o C
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Total bacterial count (TBC)

The raw soymilk and pasteurized soymilk was used for
microbial load counting. The result of microbial
examination of soymilk prepared by unsoaked, soaked
and soaked and cooked methods is shown in Table 2.
Maximum plate count was observed in soaked (16 h)
raw soymilk in comparison to unsoaked and cooked
soymilk samples. In pasteurized milk no bacterial count
was observed in soymilk prepared from various methods
at 4o C.

CONCLUSIONS

Several biochemical processes occur during the soaking
process of soybean, which attributes in determining
soymilk quality. This study indicated that soaking
signif icantly improved total phenolic content and
reduced the level of trypsin inhibitors. Soymilk prepared
from 16h-soaked soybeans showed significantly higher
protein content and a reduced amount of total
carbohydrate. The given approach offers a safer and
high nutritious alternative for soymilk consumers, who
make their own soymilk at home.
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