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Abstract 
 

      Commercialized method for soymilk extraction vs Enzyme 

assisted soymilk (Hi-Media cellulase enzyme from Trichoderma 

viride and pectinase enzyme from Rhizopus spp. were used at varied 

concentrations to temperature and time combinations) methods were 

studied. Standardizing the time period for pre-soaking of soybean 

grains followed by boiling of those pre-soaked grains in the above 

mentioned two methods. Later, observing the effects of pre-soaking 

time on extracted soymilk quantity and quality. The results have 

shown exactly double milk yield with enzyme assisted soymilk 

extraction method (cellulase enzyme was found substantial effective 

in milk extraction to pectinase enzyme) to the commercial soymilk 

extraction method. In terms of the soymilk quantity and quality, the 

enzyme assisted method of soymilk extraction can be considered as 

an alternative over commercial method of soymilk production for the 

soymilk production with rich nutrients. Thus, enzyme assisted 

extraction method can be considered as a novel processing method 

for soymilk extraction with enriched nutritional quality, double milk 

yield and less of byproduct (OKARA). As a whole de-hulled 

soybean can be completely converted to milk. 

 

Keywords: (cellulase & pectinase) and commercialized soymilk 

extraction method; enzyme assisted soymilk extraction; soybean; 

soymilk 

 

Introduction 
 

      With the rise in infection rate after COVID 19 globally the need 

and attention towards functional components or functional foods had 

gain wide publicity online and offline. Milk has been known as a 

complete food since ages. But due to instability of gut microbes the 

lactose intolerance is being reported after consuming lacteal milk 

that leads to development and evolution of certain other milk types 

obtained from rice, almond, wheat, coconut, soybean and so on. But 

among these soybean milk has got wide attention and acceptance 

because of its cheaper, low in fat and nutrient rich composition that 

has proven health benefits on brain, heart, hormonal etc. India ranked 

fifth in production with 11.22 million tons in 2019-20 as per the 

Soybean Outlook report, 2021. The Soybean (Glycine max) is 

composed of 45 percent protein and 20 percent fat that’s higher in 

comparison to 13 percent and 20 percent of protein in egg and meat, 

respectively. Soya products are more economic and cheaper than 

other products containing high-quality protein such as meat, fish, 

milk and other protein-rich legumes. In fact, the veganism trend is 

escalating after pandemic that highlighted the growth scale of market 

over 2021-2027. So, now more than 14% of global population could 

be going to be vegan. Soy milk is consumed in various forms like 

raw flavored, non-flavored soymilk and also used to produce soy 

cheese/tofu. The basic methods for producing soymilk have been 

commercialized and used widely that includes grinding hot soybean 

grains followed by straining and siphoning off the soybean flavor as 

compared to the enzyme assisted soymilk production. 

 

      There are some limitations which are associated with the soymilk 

like it has pronounced beany flavour most commonly not accepted 

by the consumers because of lipoxygenase enzyme that gets active 

when the cotyledons broke down and enzymes come in contact with 

water, oxygen and lipids; these all-in combination gives the beany 

flavour especially in manual method of soymilk extraction. But 

methods like commercial method where excessive heating enhanced 

sensory properties with reduction in nutritional qualities and also left 

with good amount of by-product called as Okara (Iwuoha et al., 

1997). Okara is a soy pulp consisting of insoluble parts of soybean 

containing 25-28% of protein, carbohydrates (3.8-5.3%) as well as 

oil and fat (9.3-10.9%) that remains after filtration of soymilk and 

Research Article   Advances in Nutrition and Food Science   ANAFS-239 

ISSN 2641-6816 

 

 

 

Received Date: August 26, 2022; Accepted Date: September 01, 2022; Published Date: September 06, 2022; 

 
*Corresponding author: Jyoti Rani, Department of Nutrition and Dietetics, UIAHS, Chandigarh University, Gharuan, 

Mohali-140413 (Punjab) INDIA. Email: jyoti.e8920@cumail.in 

 

mailto:contact@kosmospublishers.com
mailto:jyoti.e8920@cumail.in


 

 

2 | Advances in Nutrition and Food Science, Volume 2022, Issue 04 

Copyright: © 

2022 Jyoti Rani* 

 

Soybean Milk Production: An Enzymatic Approach 

that maybe used sometimes for Tofu. Other anti-nutrients also limit 

its consumption such as lectins, phytic acid, indigestible 

oligosaccharides and the trypsin inhibitors (TI) (Carthy et al., 1987). 

So, by modifying the processing methods it could be an effective 

way to produce soymilk or to improve the health promoting 

bioactive compounds with restricted undesired compounds from raw 

soybeans to support the soymilk production (Yuan et al., 2008). 

 

      Enzyme assisted method can be used for soybean softening and 

increasing the porosity that may increase the milk recovery, 

minimize the residue and increase the overall efficiency of soymilk 

extraction (Rosenthal et al., 2009). It is an environment friendly 

method that lowered the protein damage during extraction. In this 

method enzymes hydrolyze the structural polysaccharides which 

form the cell walls of seed. Other conditions also favor the milk 

extraction like temperature, pH, particle size, agitation rate that only 

aimed to increase the extraction yield. So, different enzymes were 

used to enhance the product yield. Mainly the reasons to choose the 

enzyme assisted soymilk extraction method were to reduce the input 

energy in production of milk. Comparing the yield from manual 

soymilk extraction method to enzyme assisted soymilk extraction 

method was one of the major objectives with improvement in 

nutritional quality without loss of Iso-flavones and anti- oxidants that 

may get destroyed due to exposure to long period of heat. So, here 

the standardization of manual soymilk extraction method to the 

enzyme assisted soymilk extraction method along with the 

comparison of yield was done. 

 

Materials and Methods 
 

Soybean 

 

      The Soybean dried seeds were obtained from the market of 

Madhya Pradesh known as Soya State of India. Different packets of 

soybean were ordered from the local vendors of Madhya Pradesh at 

regular intervals and brought for research and experiment purpose. 

 

Processing of Soymilk by Commercial Method 

 

      For the processing of soymilk initially soybean seeds (dry, 

sound, mold and extraneous matter free seeds) were cleaned and 

washed followed by soaking in boiled water. Once the soybean 

absorbs water resulting in gaining weight and size then soybeans 

were boiled for 1 hour in water added sodium carbonate @ 0.5% to 

remove the beany flavor and for quick cooking. Then, hot soybean 

grains were grinded using a mixer grinder until the soft slurry 

obtained through the use of boiled water and simultaneously filtering 

through muslin cloth till okara left and soymilk extracted. Then, the 

pasteurization of soymilk was done at 80oC for few seconds, 

followed by immediate cooling through chilled water to make it free 

from microbes and to store it for the long time. 

 

Standardization of Commercial Soymilk extraction method 

 

      At first, the soaking time (different temperatures were 45oC for 

6hrs, 50oC for 5hrs, 55oC for 4hrs, 60oC for 3hrs and 65oC for 2hrs) 

with boiling conditions like autoclaving, pressure cooking and 

boiling in open was standardized that subjected to de-hulling of 

soybeans and further extraction of soybean milk. 

 

Standardization of enzyme assisted soymilk extraction method 

using cellulase enzyme 

 

      Cellulase enzyme was used for the extraction of soymilk. 

Initially, pre-weighed soybeans were cleaned, soaked for 5 hours and 

then de-hulled beans were cooked in the pressure cooker for 10 min 

and poured in to the beaker. To standardize the units of enzyme 

(0.05%, 0.08%, 0.1%, 0.2% and 0.3% of cellulase enzyme on the 

basis of wet weight of soybean) required for consistent production of 

milk through enzyme using different enzymes concentrations. The 

cellulase enzyme was used in triplicate samples where soybean 

grains were boiled and kept in water bath at different temperatures 

(37oC, 40oC, 45oC, 50 oC, 55 oC, 60oC, and 65oC) at different 

incubation time like 2hrs, 3hrs, 4hrs, 5hrs and 24hrs. After this 

treatment the samples were removed from water bath and soymilk 

was extracted and yield was calculated. The extracted milk was 

pasteurized and stored at 0-6 oC. All the steps were performed under 

sterile conditions. 

 

Standardization of enzyme assisted soymilk extraction method 

using pectinase enzyme 

 

      Similar to cellulase enzyme the pectinase enzyme units per gram 

was standardized. So, pre-weighed soybean grains were soaked 

overnight, boiled for 1 hr in water, de-hulled and pressure cooked 

followed by mixing with pectinase enzyme 0.05%, 0.08%, 0.1%, 

0.2% and 0.3% concentrations on the basis of the wet basis of 

soybean grains. The grains with enzyme were kept in water bath at 

different temperatures (37 oC, 40 oC, 45 oC, 50 oC, 55 oC, 60 oC, and 

65 oC) for different incubation durations like 2hrs, 3hrs, 4hrs, 5hrs 

and 24hr then samples were removed from water bath and filtered 

through muslin cloth to obtain soymilk which was pasteurized and 

stored at 0-6 oC. All these processes were performed under aseptic 

conditions. 

 

Results and Discussions 
 

Standardization of Manual Soy Milk Extraction Method 
 

      Initially the soybeans were soaked at different temperatures with 

varied soaking time before actual boiling to produce soymilk as 

shown in the table (1). The best result was 200 ml of soymilk 

obtained from 40g of soybean grains at 55 oC after 4hrs of soaking 

time while at 60 oC little browning observed in soymilk leads to color 

change. 

 

Different boiling conditions before grinding of soybeans for 

soymilk 

 

      Before soybean grinding they were pressure cooked for 10 

min. and found this method more suitable as compared to the 

boiling of soybean grains in open pan. The pressure cooking of 
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soybeans was time efficient and also soymilk production was 

more as compared in autoclaving the soymilk obtained had 

brown color and bitter flavor may be due to due to high 

temperature & longtime processing.

 

Sr.no Temperature ( oC) Time (Hrs) Soymilk obtained (ml per 4g of wet soya) 

1 45 6 16 

2 50 5 17 

3 55 4 20 

4 60 3 20 

 

Table 1: Soybean soaked at different temperature &time before boiling of soybeans. 

Standardization of Enzyme Assisted Soymilk Extraction 

Method using Cellulase Enzyme 

 

      Time and temperature considered as the dependent factors 

for enzyme activity. The two factors were implied at different 

enzymes concentration followed by the analysis on the basis of 

production of milk and okara. The trials were repeated thrice. 

 

Production of soymilk and okara at different concentrations 

of cellulase enzyme 

 

      Cellulase enzyme (percentage weight of the soaked 

soybeans), a macerating enzyme helps in the hydrolysis of cell 

wall by converting the cellulose in to glucose. The average 

values for soymilk after thrice attempt of trials were 17.26 ml 

(okara: 2.52g), 18.16 ml (okara: 2.73g), 19.16 ml (okara: 2.53g), 20.2 

ml (okara: 1.32g) and 18.03 ml (okara: 2.23g) at 0.05 %, 0.08 %, 

0.10 %, 0.20 % and 0.30 %. So, maximum production of soymilk 

and minimum okara was observed at the 0.20 % concentration of 

cellulase enzyme. Similar results were obtained at 0.30 % and 0.20 

% of cellulase enzyme. As a result, 0.20 % concentration of enzyme 

was chosen for producing the milk because the production rate 

observed was same for all the concentrations. Comparing the yield 

from manual soymilk extraction method the production of 

soymilk was more at 0.20 % cellulase enzyme. 

 

Production of soymilk and okara at 0.2 % concentration of 

cellulase enzyme with varying incubation time 

 

      It was observed that varying the incubation time for the 

production of soymilk and okara for 2 hrs, 3 hrs, 4 hrs, 5 hrs 

and 24 hrs resulted in 14.43 ml (okara of 3.16 g), 18.12 ml (2.53 

g), 20.11 ml (1.70 g), 19.43 ml (1.93 g) and 14.43 ml (2.30 g). 

The maximum soymilk obtained was at 4 hrs of incubation 

while after 5 hrs of incubation time there was a slight change in 

texture and color of the milk. After 24 hrs of incubation the 

curdling observed in soymilk. From the results, it can be 

concluded that the quantity and quality of soymilk produced 

from cellulase activity was obtained maximum after 4 hrs of 

incubation time. 

 

Standardization of enzyme assisted soymilk extraction 

method using cellulase enzyme 

 

      Considering the time and temperature as the dependent factors 

for enzyme activity. The two factors have been matched with 

different concentration of enzymes at different time temperatures 

combinations followed by the analysis on the basis of production of 

milk and okara. The trials were repeated thrice and then means, 

standard variation has been shown in tables below.

 

 
 

Figure 1: Cellulase enzyme assisted Milk extraction 
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Figure 2: Cellulase enzyme assisted Okara extraction. 

Production of milk at different concentration of cellulase 

enzyme 

 

      Using different concentration of cellulase enzyme (percentage 

weight of the soaked soybeans), a macerating enzyme helps in the 

hydrolysis of cell wall by converting the cellulose in to glucose. It 

was observed that average values for the production of milk after 

thrice attempts of trials 17.26ml, 18.16ml, 19.16ml, 20.2ml and 

18.03ml at 0.05percent, 0.08percent, 0.10percent, 0.20 percent and 

0.30 percent, respectively. Table 2 showed that maximum 

production of the milk was observed at the 0.20 percent 

concentration of cellulase enzyme with a mean value of 20.2 with a 

standard variation of 0.06. Similar quantity of milk was obtained 

either 0.30 percent or 0.20percent of cellulase enzyme. As a result, 

the 0.20 percent concentration of enzyme was chosen for producing 

the milk as the production rate observed were same. Comparing to 

the commercial soymilk extraction method the production of milk 

0.20 percent concentration of cellulase enzyme was more as shown 

in figure 3.

 

Sr no. Cellulase enzyme conc. (% of wet weight of soya) Production of milk (ml) 

1 0.05 17.26±0.17 

2 0.08 18.16±0.08 

3 0.1 19.16±0.08 

4 0.2 20.2±0.06 

5 0.3 19.67±0.08 

 

Table 2: Production of milk at different concentration of cellulase enzyme. 

 

 
 

Figure 3: Production of Milk. 
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Production of Okara at different concentration of cellulase 

enzyme 

 

      After extraction of soymilk the left-over solid matter i.e., okara 

was observed with the mean values 2.52g, 2.73g, 2.53g, 1.32g and 

2.23g at concentration of 0.05percent, 0.08percent, 0.10percent, 

0.20percent and 0.30percent, respectively as shown in table 3. As 

the figure 2 explained that the least production of okara was noted 

concentration of 0.20percent of cellulase enzyme with the mean 

value of 1.32 with the standard variation of 0.05. Comparing to the 

production of okara in enzyme assisted soymilk extraction method it 

was very less as compare to the okara produced by the commercial 

method. So that may be inferred that the full conversion of cellulose 

has taken place with the help of cellulase enzyme.

 

Sr no. Cellulase enzyme conc. (% of wet weight of soya) Production of Okara (g) 

1 0.05 2.52±0.15 

2 0.08 2.73±0.03 

3 0.1 2.53±0.03 

4 0.2 1.32±0.05 

5 0.3 2.23±0.08 

 

Table 3: Production of okara at different concentration of cellulase enzyme. 

 

 
 

Figure 4: Okara Produced. 

Production of milk at 0.2 percent concentration of cellulase 

enzyme with variation in incubation time 

 

      It was observed that varying the incubation time for the 

production of milk such as 2hrs, 3hrs, 4hrs, 5hrs and 24hrs the 

production of milk observed was 14.43ml, 18.12ml, 20.11ml, 

19.43ml and 14.43ml, respectively as shown in the table 4. From the 

table the maximum production of milk observed was at 4 hrs of 

incubation time in water bath at optimum temperature while after 

5hrs of incubation time there was a slight change in texture and color 

of the milk. After 24hrs of incubation the curdling observed in milk. 

From the results the quantity and quality of milk was produced from 

cellulase activity on soya maximum for 4 hrs as shown in the figure 

5.

 

Sr.no Time (Hrs) Production of milk (ml) 

1 2 14.43±0.33 

2 3 18.12±0.05 

3 4 20.11±0.05 

4 5 19.43±0.30 

5 24 14.43±0.28 

 

Table 4: Production of milk with variation in incubation time. 
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Figure 5: Production of Milk. 

Production of Okara at 0.2percent concentration of cellulase 

enzyme with variation in incubation time 

 

      Results shown in the table 5 explained that variation in 

incubation time amount of okara produced was also varied like at 

2hrs, 3hrs, 4hrs, 5hrs and 24hrs the okara was 3.16g, 2.53g, 1.70g, 

1.93g and 2.30g, respectively. The maximum okara produced was 

after 2hrs and the minimum was after 4hrs. So, it may be inferred 

that the optimum time for the production of minimum okara with 

maximum milk percentage was at 0.2percent cellulase enzyme 

concentration after incubation time for 4hrs.

 

Sr.no Time (Hrs) Production of okara (g) 

1 2 3.16±0.08 

2 3 2.53±0.03 

3 4 1.70±0.25 

4 5 1.93±0.26 

5 24 2.30±0.05 

 

Table 5: Production of Okara with variation in incubation time. 

 

 
 

Figure 6: Production of Okara. 

Production of milk with 0.2percent cellulase enzyme 

concentration after 4hrs of incubation with variation in 

temperature 

 

      The trials were performed at different temperatures for 4 

hrs and results postulated that at 37⁰C, 40⁰C, 45⁰C, 50⁰C, 55⁰C 

and 60⁰C the milk production was 14.76ml, 15.13ml, 20.1ml, 

18.9ml, 17.86ml respectively. The minimum milk obtained was 

at 37⁰C that means the cellulase has not shown any activity at this 

temperature. The maximum activity by cellulase enzyme causing 

maximum production of milk was observed at temperature of 45⁰C. 

At 60⁰C the texture and the colour of the milk changed like the 

browning of milk has taken place due to high temperature. So, the 

optimum temperature for high percentage of quantity and quality in 

soymilk was observed at 45⁰C as shown in the table 6 and figure 5.
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Sr.no Temperature (⁰C) Production of milk(ml) 

1 37 14.76±0.14 

2 40 15.13±0.06 

3 45 20.1±0.05 

4 50 18.96±0.03 

5 55 17.86±0.08 

6 60 16.96±0.03 

 

Table 6: Production of milk at different temperature with the Cellulase enzyme. 

 

 
 

Figure 7: Production of Milk. 

Production of Okara at 0.2percent cellulase enzyme after 

4hrs of incubation with varied temperature 

 

      The okara produced at different temperatures 37⁰C, 40⁰C, 

45⁰C, 50⁰C, 55⁰C and 60⁰C were 3.63g, 2.70g, 1.90g, 2.72g and 

2.63g respectively as depicted in the table 7. The minimum 

okara was produced at 45⁰C and maximum at 37⁰C as shown in 

the figure 8. So, this shows at cellulase works at optimum 

temperature of 45⁰C.

 

Sr no Temperature (⁰C) Production of Okara (g) 

1 37 3.63±0.08 

2 40 2.70±0.05 

3 45 1.90±0.05 

4 50 2.72±0.15 

5 55 2.63±0.03 

6 60 2.3±0.05 

 

Table 7: Production of okara at different temperature with Cellulase enzyme. 

 

 
 

Figure 8: Production of Okara. 
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Standardization of enzyme assisted soymilk extraction method 

using pectinase enzyme 

 

      Here, the pectinase enzyme was used to dissolve the pectin 

content in the soybean in the form insoluble carbohydrates. The 

different concentrations of pectinase enzyme used at different 

temperatures with different time combinations for the 

standardization of the method and showed below in the form of 

tables and graphs.

 

 
 

Figure 9: Pectinase enzyme assisted Milk. 

 

 
 

Figure 10: Pectinase enzyme assisted okara. 

Production of milk at different concentration of Pectinase 

enzyme 

 

      From the table 8 it was observed that at different concentration 

of 0.05percent, 0.08 percent, 0.10percent, 0.20percent and 

0.30percent percent the produced milk was 18.4ml, 18.03ml, 

17.06ml, 17.0ml and 17.10ml, respectively. So, the maximum 

production of milk was observed at 0.05percent and at 0.08percent 

of pectinase enzyme concentration The production of milk was also 

nearly equal to 0.05percent but the concentration of 0.05percent was 

preferred more as the small amount of enzyme was producing equal 

amount of milk as compare to other concentrations of the enzymes. 

The milk produced with the pectinase enzyme was also more as 

compare to the milk produced by commercial method but the only 

lacking point of this milk was the texture compared to the milk 

obtained with the cellulase and by commercial method.

 

Sr.no. Pectinase enzyme conc. (% of wet weight of soya) Production of milk(ml) 

1 0.05 18.4±0.20 

2 0.08 16.03±0.08 

3 0.1 17.06±0.12 

4 0.2 17.01±0.11 

5 0.3 17.10±0.05 

 

Table 8: Milk produced at different concentration of pectinase enzyme 
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Figure 11: Production of Milk. 

Production of Okara at different concentration of Pectinase 

enzyme 
 

      As shown in the table 9 that at different concentrations i.e., 

0.05percent, 0.08percent, 0.10percent, 0.20percent and 0.30percent 

of pectinase enzyme the produced okara was 2.40g, 2.76g, 3.01g, 

3.03g and 2.96g. as shown in the figure 12 the minimum okara was 

produced at 0.05percent.

 

Sr.no. Pectinase enzyme conc. (% of wet weight of soya) Okara produced (g) 

1 0.05 2.40±0.03 

2 0.08 2.76±0.03 

3 0.1 3.01±0.05 

4 0.2 3.03±0.08 

5 0.3 2.96±0.12 

 

Table 9: Production of Okara at different concentration of Pectinase enzyme. 

 

 
 

Figure 12: Production of Okara. 

Production of milk at 0.05percent concentration of pectinase 

enzyme with variation in incubation time 

 

      From the below table 10 the produced milk after 2hrs, 3hrs, 4hrs 

and 5 hrs was 15.46ml, 16.23ml, 18.03ml, 18.60ml and 15.06ml 

respectively. So, this from this figure 13 it was analyzed that the 

optimum time for the production of milk at 0.05percent 

concentration for 5hrs in water bath was found best. After 24hrs, the 

curdling took place and in 2hrs the pectinase has not shown any 

activity in the soybean slur.
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Sr.no Time (Hrs) Production of Milk (ml) 

1 2 15.46±0.12 

2 3 16.23±0.08 

3 4 18.03±0.08 

4 5 18.60±0.05 

5 24 15.06±0.08 

 

Table 10: Production of milk with variation in incubation time. 

 

 
 

Figure 13: Production of okara. 

Production of Okara at 0.05percent concentration of pectinase 

enzyme with variation in incubation time 

 

      As shown below in the table 16 the amount of okara resulted was 

different at different incubation time like at 2hrs, 3hrs, 4hrs and 5hrs 

the okara was 3.16g, 2.76g, 2.73g, 2.46g and 2.83g produced, 

respectively. It may be postulated that after 2hrs of pectinase enzyme 

activity the maximum okara was produced against 5hrs when it was 

minimum. So, the optimum time for the production of milk was 

found to be 5hrs using pectinase enzyme for the production of 

soymilk as shown in the figure 13.

 

Sr.no. Time (Hrs) Production of Okara (g) 

1 2 3.16±0.08 

2 3 2.76±0.06 

3 4 2.73±0.03 

4 5 2.46±0.03 

5 24 2.83±0.03 

 

Table 11: Production of okara with variation in incubation time. 

 

 
 

Figure 14: Production of Okara. 
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Production of milk at 0.05percent Pectinase enzyme 

concentration of after 5 hrs at different temperatures 

 

      From the table 12 the milk produced at different temperatures 

37⁰C, 40⁰C, 45⁰C, 50⁰C, 55⁰C and 60⁰C was 18.01ml, 16.90ml, 

15.06ml, 15.42ml, 15.23ml and 16.03ml, respectively. From the 

figure 15 it was observed that at temperature of 37⁰C the maximum 

production of milk was there and minimum at the temperature of 

45⁰C. So, the optimum temperature for the production of milk with 

the help of pectinase enzyme was 37⁰C in the water bath for 5 hrs.

 

Sr.no Temperature (⁰C) Production of Milk (ml) 

1 37 18.01±0.14 

2 40 16.90±0.05 

3 45 15.06± 0.06 

4 50 15.42±0.05 

5 55 15.23± 0.08 

6 60 16.03±0.08 

 

Table 12: Production of milk at different Temperatures. 

 

 
 

Figure 15: Production of Milk at different Temperatures. 

Production of milk at 0.05percent Pectinase enzyme 

concentration of after 5 hrs at different temperatures 

 

      From the table 13 it was observed that the minimum production 

of okara was at the temperature of 37⁰C which was 2.92g and the 

maximum was at the temperature of 40⁰C of 3.03g. Hence, the 

optimum temperature for the activity of pectinase and for the 

minimum production of okara was 37⁰C.

 

Sr.no Temperature (⁰C) Production of Okara(g) 

1 37⁰C 2.92±0.05 

2 40⁰C 3.03±0.08 

3 45⁰C 2.43±0.14 

4 50⁰C 2.46±0.03 

5 55⁰C 2.93±0.03 

6 60⁰C 2.72±0.15 

 

Table 13: Production of okara at different temperatures. 
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Figure 16: Production of Okara. 

Standardization of commercial soymilk extraction method 
 

      Initially the soybeans were soaked at different temperatures 

at different soaking time before boiling for the production of 

milk as shown in the table (14). So, the best result was 20ml of 

milk produced at 55⁰C after 4hrs of soaking time and at 60⁰C 

the browning of soymilk was observed due to which the color 

changed.

 

Sr.no Temperature (⁰C) Time (Hrs) Production of milk (ml per 4g of wet soya) 

1 45 6 16 

2 50 5 17 

3 55 4 20 

4 60 3 20 

 

Table 14: Soybeans dipped at different temperature and time before the boiling for theproduction of milk. 

 

 
 

Figure 17: Milk produced after the autoclaving, boiling and blanching of soybeans. 

Different boiling conditions before the grinding of soybeans 

for soymilk 

 

      Before grinding of soybean the cooking of soyabeans in pressure 

cooker for about 10mins was found the most suitable method as 

compare to the boiling. As cooking of soyabeans in pressure cooker 

was time efficient and also the production of milk was more and in 

autoclave due to high temperature and more timing it changed the 

color, flavor and produced the brown color of milk. 

 

Conclusion 
 

      Soybean is an allrounder bean possessing good oil percentage 

with protein that subjected it to others uses and that is soymilk that is 

most commonly found useful to replace the lacteal milk because of 

lactose intolerance very common now a days. If novel method of 

enzyme assisted soymilk production method found successful at 

industry level, it can be a boon with energy less production, least 

wastage and more soymilk production. 
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