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Effect of soaking temperature on water absorption of 

soybean grains, nutritional content and sensory quality 

of soymilk 

 
Rutuja Mane, Kailash Kamble, Vikram Kad, Vilas Salve and Ritu Kukde 

 
Abstract 
Soybean is an excellent source of protein. However, off-flavor is the most serious issue with raw 

soybeans. The purpose of this study was to determine the effect of soaking temperature on the proximate 

composition and sensory properties of soymilk made from the soybean varieties DS-228, KDS-753, JS-

93-05, JS-335, and KDS-726.Three soaking temperature 30, 40 and 50 °C and constant time of 12 hr 

were considered in the experiment. The study revealed that soaking temperature had significant effect on 

water absorption of grains. Soymilk protein content was significantly affected by soaking temperature. A 

higher value (was observed at 40 °C soaking temperature. Soymilk fat content was significantly affected 

by soaking temperature. 

 

Keywords: Soaking temperature, proximate composition, soybean and soymilk 

 

Introduction 

The soybean (Glycine max (L) Merrill, Leguminosae family) evolved in Eastern Asia. It 

originated in China between 1100 and 1700 BC (IITA, 2009). Soybeans were introduced into 

Nigeria for the first time in 1908. (Fennel, 1966). Soybean is an excellent source of quality 

protein (35-42%) and fat (16-27%), as well as vitamins and minerals. This makes it one of the 

most valuable and widely grown crops. On a dry matte basis, soybean seeds have 5.6 - 11.5% 

moisture, 32 - 43.6% crude protein, 15.5 - 24.7% crude fat, 31.7 - 31.85% carbohydrate, 4.5 - 

6.4% ash, 10 - 14.9% neutral detergent fibre (NDF), and 9 to 11.1% acid detergent fibre 

(ADF) (Goyal et al., 2012) [5]. Soymilk is one of the most affordable sources of high-quality 

protein and is commonly used as a dairy substitute. Whole soymilk is said to contain 90% 

moisture, 3.6% protein, 2.0% fat, 2.9% carbohydrate, and 0.5% ash. Soymilk contains 8% to 

10% solids (Khursheed and Suthar, 2010) [6]. 

 

Materials and Methods 

a. Materials  

Whole soybean (Glycine max) seeds were used in the experiment. Clean and good-quality 

soybean grains obtained from the seed technology, MPKV, Rahuri. All chemicals used were of 

analytical grade. 

 

b. Soybean Soaking Procedure 

Sample of Soybeans were soaked in hot water of temperature 30 °C, 40 °C and 50 °C in hot 

water bath in the ratio of 1:3(w/v) for 12 hours. For each soaking temperature three 

replications were taken. 
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c. Production of soymilk 

 

Soaking overnight (12 hours at temperature 

30, 40 and 50 °C, 1:3 ratio) 

 
Blanching for 20 min (85 °C) 

 
Dehusking 

 
Grinding the soybean with water 

(1:8 grain to water ratio, 100 °C) 

 
Heating slurry (100 °C) 

 
Filtered through a muslin cloth 

 
Collection of soymilks 

 

Fig 2: Flowchart for processing of soybeans into soymilk. 

 

d. Determination of proximate composition  

All the samples were subjected to (AOAC, 1995) method of 

analysis for crude protein, fat, pH and total ash at laboratory 

of animal husbandry and dairy science and laboratory of 

Agricultural Process Engineering, MPKV, Rahuri. As per the 

procedure recommended in I.S.I. Hand Book of Food 

Analysis, Dairy Products, Part 1 (1980). The proximate 

composition of the samples was carried out by the methods 

described by (AOAC 2012) while the Protein Content was 

determined by means of a micro-Kjedhal method which 

comprises distillation, titration and wet digestion. Fat (%) 

Percentage of fat was determined as per the procedure 

recommended in I.S.I. Hand Book of Food Analysis, Dairy 

Products, Part 1 (1980). This was determined using a hand-

held pH/mV/Temperature meter (Model 1Q240, San Diego, 

USA) attached to a stainless steel. 

 

Results and Discussion 

a. Effect of soaking temperature on water absorption  

Table 1. shows water absorption by the grains of soybean at 

30 °C increased from 65% to 129.68% after 12 hours of 

soaking for variety DS-228. Water absorption by the grains of 

DS-228 at 40 °C found increased from 79% to 133.26% after 

12 hours of soaking and grain soaking at 50 °C found 

increased 84% to 134.12% after 12 hrs of soaking. 

Table 2. shows water absorption by the grains of soybean 

variety KDS- 753 at 30 °C found increased from 52% to 

131.86% after 12 hours of soaking. Water absorption by the 

grains at 40 °C found increased from 62% to 133.58% after 

12 hours of soaking and grain soaking at 50 °C found 

increased from 75% to 135.34% after 12 hrs of soaking. 

Table 3 shows water absorption by the grains of soybean 

variety JS-93-05 at 30 °C found increased from 40% to 135% 

after 12 hours of soaking. Water absorption by the grains at 

40 °C found increased from 67% to 136.81% after 12 hours of 

soaking and grain soaking at 50 °C found increased from84% 

to 138.25% for 12 hours. 

Table 4. shows that water absorption by the grains of soybean 

variety JS-335 at 30 °C found increased from 50% to 

129.58% after 12 hours of soaking. Water absorption by the 

grains at 40 °C found increased from 62% to 130.76% after 

12 hours of soaking and grain soaking at 50 °C found 

increased from 78% to 134.14% after 12 hrs of soaking. 

Table 5. shows that water absorption by the grains of soybean 

variety KDS-726 at 30 °C found increased from 40% to 

114.55% after 12 hours of soaking. Water absorption by the 

grains at 40 °C found increased from 45% to 115% after 12 

hours of soaking and water absorption soaking at 50 °C found 

increased from 60% to 115% after 12 hrs of soaking. 

It was found that water absorption by the grains at soaking 

temperature 50 °C found maximum than 30, 40 °C soaking 

temperature. Similar results find by yang et al., 2016.  

 
Table 1: Effect of soaking temperature and variety DS-228 on water 

absorption of grains. 
 

Time(hr) 30 °C 40 °C 50 °C 

1 65.75 79.6 84.35 

2 79.7 85.68 92.1 

3 92.8 94.7 107.19 

4 99.95 103.35 107.9 

5 106.9 105.10 108.30 

6 108.3 108.69 109.99 

7 109.5 110.9 111.75 

8 112.8 113.6 113.65 

9 114.3 116.09 115.2 

10 117.45 118.65 119.9 

11 122.28 124.42 129.03 

12 129.68 133.26 134.12 

 

Table 2: Effect of soaking temperature and variety KDS-753 on 

water absorption of grains. 
 

Time (hr) 30 °C 40 °C 50 °C 

1 52.47 62.25 75.15 

2 67.5 79.29 88.13 

3 78.11 75.51 97.72 

4 86.45 92.26 104.33 

5 92.503 100.37 106.25 

6 96.95 104.9 107.32 

7 104.35 109.32 112.7 

8 110.65 113.5 112.85 

9 112.85 114.9 115.5 

10 117.86 117.3 118.53 

11 123.23 126.13 125.90 

12 131.86 133.58 135.34 

 
Table 3: Effect of soaking temperature and variety JS-93-05 on 

water absorption of grains. 
 

Time (hr) 30 °C 40 °C 50 °C 

1 40.4 67.89 84.13 

2 52.55 84.35 94.44 

3 68.63 94.033 98.6 

4 85.85 102.3 100.6 

5 95.45 107.95 106.12 

6 104.85 109.45 110.26 

7 110.6 112.8 115.74 

8 114.7 114.95 118.3 

9 116.4 118.55 119.09 

10 120.62 121.38 123.35 

11 128.21 130.86 130.33 

12 135 136.81 138.25 
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Table 4: Effect of soaking temperature and variety JS-335 on water 

absorption of grains. 
 

 

Time(hr) 30 °C 40 °C 50 °C 

1 51.033 62.50 78.4 

2 68.23 74.3 93.1 

3 82.95 89.7 96.4 

4 93.75 97.61 101.85 

5 102.15 103.06 103.6 

6 104.6 107.35 109.95 

7 110.48 111.44 110.1 

8 113.15 112.6 116 

9 113.35 114.05 116.45 

10 115.466 115.866 118.55 

11 120.35 122.69 126.06 

12 129.58 130.76 134.14 

 
Table 5: Effect of soaking temperature and variety KDS-726 on 

water absorption of grains. 
 

Time (hr) 30 °C 40 °C 50 °C 

1 40.45 45.05 59.6 

2 54.67 64.6 80.97 

3 70.51 79.6 87.19 

4 81.27 85.93 102.24 

5 95.59 95.25 103.25 

6 103.05 104.65 105.6 

7 104.94 106.23 106.25 

8 110.08 111.7 109.96 

9 110.66 112.95 112.5 

10 114.55 115.7 116.04 

11 119.4 120.72 122.93 

12 127.26 128.2 132.82 

 

b. The effect of variety and temperature on nutritional 

component of soymilk  

The effect of five different varieties on nutritional component 

of soymilk is depected in the Table 6 It shows that for protein 

content of soyben variety KDS-753 (3.87 gm) is significantly 

superior than all varieties at par with soyben variety JS-335 

(3.77 gm) and JS-93-05(3.75 gm). Ash content of soyben 

variety JS-93-05(0.725 gm) showes significantly superior 

than all varieties at par with soyben varieties KDS-753(0.71 

gm), JS-335(0.70 gm) and KDS-726 (0.68 gm). pH of 

soybean variety JS-93-05 (6.783 gm) showes significantly 

superior than all varieties at par with JS-335 (6.762 gm) and 

KDS-753 (6.729 gm). Fat content of soyben variety KDS-726 

(2.414 gm) shower significantly superior than all vaieties at 

par with DS-228 (2.199 gm). Also effect of variety was 

significant on TSS of soymilk. 

The effect of three temperature on nutritional component of 

soymilk is depected in Table 7 It shows that for protein 

content at soaking temperature 30 °C (4.059 gm) is 

significantly superior than other temperature. Ash content at 

soaking temperature 30 °C (0.784 gm) shows significantly 

superior than other temperature. The pH at soaking 

temperature 40 °C (6.783) shows significantly superior than 

other temperature at par with 30 °C (6.541) and for fat 50 °C 

(2.535 gm) shows significantly superior than other 

temperature. The effect of soaking temperature was 

significant on TSS of soymilk. 

The interaction effect of varieties and temperature on 

nutritional component of soymilk shows non-significant 

effect. Similar results found by Zeritu Shashego, 2019 [15]. 

 

Table 6: Effect of variety on nutritional component of soymilk 
 

Variety Protein Ash pH Fat TSS 

V1(DS-228) 3.67 0.618 6.39 2.20 6.60 

V2(KDS-753) 3.88 0.710 6.729 2.17 7.13 

V3(JS-93-05) 3.76 0.725 6.783 2.17 6.72 

V4(JS-335) 3.78 0.705 6.762 2.08 6.32 

V5(KDS-726) 3.55 0.68 6.02 2.41 7.46 

CD @5% 0.16 0.05 0.348 0.19 0.11 

SE(m) 0.06 0.017 0.093 0.075 0.04 

 
Table 7: Effect of temperature on nutritional component of soymilk. 
 

Temperature Protein Ash pH Fat TSS 

T1(30 °C) 4.059 0.784 6.541 1.948 7.47 

T2(40 °C) 3.700 0.655 6.783 2.137 7.08 

T3(50 °C) 3.417 0.626 6.281 2.535 5.99 

CD@ 5% 0.143 0.045 0.270 0.168 0.10 

SE(m) 0.049 0.015 0.093 0.058 0.03 

 

c. The Effect of Soaking Temperature on the Sensory 

Attributes of Soymilk 

a. Colour 

Temperature had a significant (p<0.05) effect on soymilk 

acceptability. Soymilk from DS-228 was found to have a 

significantly higher score 8 at 40 °C than at 30 and 50 °C. 

Consumer panellists preferred the product obtained at 40 °C. 

Based on the scale used on the evaluation sheet, the colour of 

the soybean milk obtained from the three soaking 

temperatures was above average. Heat treatment (blanching 

and hot water soaking) was known to reduce lipoxygenase 

enzyme, which deteriorate colour, allowing the soy milk to 

retain its natural colour. Soybean contained lipoxygenase 

enzyme, which oxidised carotenoid and chlorophyll 

piercements, according to Cauvain and Young (2001). 

Because the soybean was blanched prior to soaking, enzyme 

activation or colour oxidation may have been inhibited. 

 

b. Flavour 

There was no significant difference in flavour acceptance of 

soy milk between the three soaking temperatures 30 °C, 40 °C 

and 50 °C. All products had good flavour, which could be 

attributed to optimal blanching, which stopped the enzymatic 

activity that contributed to acceptable flavour. Blanching and 

soaking were found to be effective in preventing the 

development of rancid flavour in soy milk extracted with hot 

water.  

The result shows that blanching and soaking reduced the 

beany flavour of soy milk to a greater extent.  

 

c. Taste  
There was no significant difference in taste acceptance of soy 

milk between the three soaking temperatures 30 °C, 40 °C and 

50 °C. Variety had a significant influence (p<0.05) on 

soymilk taste, with a significantly higher score 7 at 40 °C and 

for the DS-228 variety. 

 

d. Overall acceptability 

Soaking temperature influenced the overall acceptability of 

soy milk, which was expressed as the sum of the effects of the 

selected parameters. Soybean treated at 40 °C with the DS-

228 variety yielded a more acceptable product. Soy milk 

made from soaked soybeans was found to have lower 

acceptance at 30 °C and 50 °C. This demonstrated that 

soaking temperature had a significant impact on the overall 

acceptability of soy milk. 
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Table 8: Sensory analysis of soymilk. 

 

Treatment Description Colour Flavour Taste Overall acceptability 

T1 DS-228, Soaking at 30 °C 6.67 7.33 6.00 6.67 

T2 DS-228, Soaking at 40 °C 8.67 7.67 7.00 7.78 

T3 DS-228, Soaking at 50 °C 7.00 6.67 5.67 6.44 

T4 KDS-753, Soaking at 30 °C 6.33 7.33 5.67 6.44 

T5 KDS-753, Soaking at 40 °C 8.00 7.33 5.33 6.89 

T6 KDS-753, Soaking at 50 °C 6.00 7.00 5.67 6.22 

T7 JS-93-05, Soaking 30 °C 6.33 6.67 6.33 6.44 

T8 JS-93-05, Soaking at 40 °C 7.33 6.33 5.67 6.44 

T9 JS-93-05, Soaking at 50 °C 5.00 6.67 7.00 6.22 

T10 JS-335, Soaking at 30 °C 5.33 6.67 6.67 6.22 

T11 JS-335, Soaking at 40 °C 8.33 6.00 5.67 6.67 

T12 JS-335, Soaking at 50 °C 5.67 5.67 5.67 5.67 

T13 KDS-726, Soaking at 30 °C 5.00 6.67 6.67 6.11 

T14 KDS-726, Soaking at 40 °C 7.67 6.33 6.67 6.89 

T15 KDS-726, Soaking at 50 °C 4.67 6.67 6.33 5.89 

 

Conclusion 

Approximately 95 percent of the water was absorbed in 

soybean grains in the first six hours of soaking. After 12 hrs, 

the water absorption reached maximum of 136 percent of 

original weight of soybean grains. When hot water was used, 

soaking time of soybean grains can be reduced. 

Soaking of soybean grains of variety DS-228 at 40 °C of 

water, yield most acceptable soymilk. 

 

References 

1. Bansal R, Kaur M. Quality improvement and sensory 

evaluation of soya milk prepared by germinated 

soybeans. International journal of food and nutritional 

science. 2014;3(6):136-144. 

2. Cauvain SP. Baked Products: Science, Technology and 

Practice. Key Characteristics of Existing Bakery -Product 

Groups and Typical Variations Within Such Grups; 

c2007. 

3. Faith UB, Fajoye OE. Temperature and Time Model for 

Optimum Nutritional Contents in Soymilk Processing. 

European Journal of Biology and Biotechnology. 

2021;2(2):45-50. 

4. Gadzama IU, Yashim SM, Abdu SB Makun HJ, Barje 

PP, Moru NH et al. Effect of soaking period on the 

proximate composition of soybean used in formulating 

milk replacer for calves. Ann. Conf. Nigerian Society for 

Animal Production, University, Omu—Aran; c2017. p. 

64-68. 

5. Goyal R, Sharma S, Gill BS. Variability in the Nutrients, 

Antinutrients and other Bioactive Compounds in Soybean 

[Glycine max (L.) Merrill] Genotypes. J Food Legumes, 

2012;25:314-320. 

6. Khursheed AK, Suthar SH. Model development for yield 

and quality attributes of soymilk. International Food 

Research Journal; c2010. p. 1019-1024. 

7. Li X, Hua XL. Chen Y, Kong X, Zhang C. Effects of 

water absorption of soybean seed on the quality of 

soymilk and the release of flavor compounds. Royal 

Society of Chemistry. 2019;9:2906-2918. 

8. Munu N, Kigozi J, Zziwa A, Kambugu R, Wasswa J, 

Tumutegyereize P. Effect of ambient-soaking time on 

soybean characteristics for traditional soymilk extraction. 

Journal of Advances in Food Science & Technology, 

3(3), 119-128. 

9. Pele GI, Ojubanire BAO, Adepeju AB, Esan YO, Oladiti 

EO. Effects of Processing Methods on Nutritional and 

Anti- Nutritional Properties of Soybeans (Glycine). Aftr. 

J Food Sci. Technol. 2016;7(1):009-012. 

10. Tripathi MK, Mangaraj S, Kumar M, Sinha LK, Giri SK, 

Ali N. Effect of processing condition on the quality and 

beany flavour of soymilk. Current Science, 2015, 109(6). 

11. Ugochi NF, Chukwuma UM, Nwanneoma OJ, Ndako, 

Jummai K, Nwabugo MA. Nutrient and Sensory Quality 

of Soymilk Produced from Different Improved Varieties 

of Soybean. Pakistan Journal of Nutrition. 

2015;14(12):898-906. 

12. Yang Y, Zhoujieyu J, Ding Y, Zhenyu G. Effect of the 

heating process on the physicochemical characteristics 

and nutritional properties of whole cotyledon soymilk 

and tofu. Royal Socity of chemistry; c2020. p. 40625-

40636. 

13. Yang HW, Hsuc CK, Yang YF. Effect of thermal 

treatments on anti-nutritional factors and antioxidant 

capabilities in yellow soybeans and green-cotyledon 

small black soybeans. Journal of the Science of Food & 

Agriculture. 2014;94(9):1794-801. 

14. Yasin AY, Horo JT, Gebre BA. Physicochemical and 

sensory properties of tofu prepared from eight popular 

soybean [Glycine max (L.) Merrill] varieties in Ethiopia. 

Scientific African; c2019. 

15. Zeritu S. Effects of Soaking Time and Temperature on 

the Nutritional content and Sensory Quality of Soybean 

Flour and Milk. Global Journal of Science Fronter 

Reserch: D Agriculture and Veterinary. c2019. p. 2249-

4626. 

https://www.thepharmajournal.com/

