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Physicochemical Properties of Three Kinds of Commercial Soybean Protein Prod-
ucts
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Abstract: A total of 33 commercial soybean protein products, including 10 cooled defatted soybean meals, 10 soybean protein
concentrates and 13 soybean protein isolates ,were collected from main soybean protein enterprises. The contents of crude protein,
crude fat,crude fiber and ash, nitrogen soluble index, gel hardness, and emulsibility were determined. The current status and
characteristics of physicochemical properties were analyzed combined with cluster analysis and multiple comparison. The results
showed that the physicochemical properties were significantly different among samples. The variation coefficients of crude fat con-
tent, crude fiber content,and gel hardness were more than 10% ,and that of crude protein content was less than 10% . About 10%
of defatted soybean flour ash content met with GB/T13382-2008 ,and 80% of defatted soybean flours nitrogen soluble index met
with GB/T13382-1992. All soybean protein concentrates and 76. 9% of soybean protein isolates crude fiber contents met with
GB/T20371-2006. Nitrogen soluble index and gel hardness were main differences among three kinds of commercial soybean pro-
tein products.

Key words: Defatted soybean flour;Soybean protein concentrate ; Soybean protein isolate ; Commercial soybean proteins ; Physico-
chemical properties
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Table 1 Physicochemical properties of defatted soybean flour products
(N F-HE Prif 2 AL B R

Index Mean Standard deviation Range Coefficient of variation/%
M Crude protein/% 55.89 1.78 53.42-60.24 3.18
HLAEHT Crude fat/ % 0.49 0.28 0.14-0.93 59.18
FLEF4E Crude fiber/ % 3.02 0.46 2.52-3.92 15.23
K4y Ash/% 6.72 0.13 6.37-6.83 1.93
VA A S Nitrogen soluble index/% 79.27 6.41 69.00-85.55 8.09
BERCHEE Gel hardness/g 88.66 9.01 76.79-102. 69 10.16
FLAL M Emulsibility/ % 48.37 2.93 44.10-53.70 6.06

2.1.2 KRaRkGEG SRR E hE20
HL10 (3 K SR 45 R A R LR (& 2 LT 4R & 2
KAy & 7S04 5 h 68.27% ~74.52% 3. 17%
~5.86% F14.00% ~7.38% , Y9454 Tl K
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8.0% ) Wy EL3R ., ML £F 4 & & 19 48 18 9 0.01% ~
0.79% , 4 76. 9% W ¥ i £F & GB/T20371-2006 H
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Table 2 Physicochemical properties of soybean protein concentrate products

847 Index SEYA{E Mean

#rifE2= Standard deviation

751 Range A Z 4 Coefficient of variation/%

1 Crude protein/% 71. 14
MBI Crude fav/ % 0.35

HLEF4E Crude fiber/ % 4.05

K5y Ash/% 5.55

R fHFEEL Nitrogen soluble index/ % 39.27
BEWAEE Gel hardness/g 89.27

F A Emulsibility/ % 35.36

2.30
0.25
0.78
1.24
25.46
43.93

23.39

68.27-74.52 3.23
0.01-0.95 71.43
3.17-5.86 19.26
4.00-7.38 22.34
5.42-72.27 64.83

34.61-174.12 49.21
1.5-52.3 66. 15
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Table 3 Physicochemical properties of soybean protein isolate products

e Fr Index SEY{E Mean FrifE2 Standard deviation A5 Range At Z 4 Coefficient of variation/%
FLE 1 Crude protein/% 94. 14 1.69 90.27-95.76 1.80
HLAEMG Crude fat/ % 0.33 0.16 0.09-0.58 48.48
HMLEF4E Crude fiber/ % 0.25 0.23 0.01-0.79 92.00
KAy Ash/% 4.83 0.48 4.23-5.84 9.94
VA %55 Nitrogen soluble index/% 58.25 22.01 27.31-87.83 37.76
BERAEFE Gel hardness/g 200. 12 68. 42 62.55-317.58 37.79
AALHE Emulsibility/ % 53.32 1.43 50.90-55. 00 2.68
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Cluster analysis diagram of defatted

soybean flour products
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Table 4 Multiple comparison of physicochemical properties of three clusters of defatted soybean flour products

B

Category

IR
Crude protein/%

FHARNT
Crude fat/ %

LT
Crude fiber/ %

Ash/ %

RSy Eb S

Nitrogen soluble index/%

BT
Gel hardness/g

FUibrt
Emulsibility/ %

#5—2% Cluster [ 55.43 £0.28a  0.50 +0.36a
5 2% Cluster IT

25 =2 Clusterll

2.84 £0.42a

55.21 +1.23a 0.44 +£0.22a 3.01 £0.55a

58.29 £2.76b  0.61 £0.45a 3.30 +0.37a

6.60 £0.21a
6.79 +0.05a
6.73 +0.06a

78.05 +7.88ab 77.95 +1.78a 47.10 £0.36a

83.39 +1.50b 90.24 +4.09b 49.02 +2.67a

70.78 £1.87a 100.79 +2.69¢c 48.65 £6.43a

R HOR 7R RTE 0.05 /KFE LB, TR,

Different letters in the same item represent significant difference at 5% level. The same as below.
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Fig.2 Cluster analysis diagram of soybean
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Fig.3 Cluster analysis diagram of soybean

protein isolate products
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Table 5 Multiple comparison of physicochemical properties of two clusters of soybean protein concentrate products

25 HEH Gttt bisEapdis Y ix RIEMHRE BRI Tkt
Category Crude protein/%  Crude fat/%  Crude fiber/ % Ash/ % Nitrogen soluble index/%  Gel hardness/g  Emulsibility/ %
ZH—2 Cluster I 69.89+1.60a 0.35+0.30a 4.28+0.82a 5.41+1.37a 53.63 +13.06a 108.60 +37.36a 49.87 +1.41a
%52 ClusterI  74.05£0.43b  0.37 £0.13a 3.52+0.37a 5.86 £1.03a 5.77 £0.35b 44.16 £11.72b 1.50 £0.01b

223 XENBEGFROEAHERRE LN
13 R4 B AR =28, 2 & 7.2,
4y REEEE (K 3) . =RREEEN
FE A 2 T8 BRIl BB IR R A 5 22 7 («
=0.05), HAMR TR E2ZR(£6), 5

SRR R R B, T M R 80. 80% , It
WM R R A AR A S
T7.41% o 55 = 25 HE 5 ) 5 IS 08 32 A v, P X (E R
273.30 g, 25 2R 2. 16 1%
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Table 6 Multiple comparison of physicochemical properties of three clusters of soybean protein isolate products

ARAER
x5 U HUEW R W g U
Category Crude protein/%  Crude fat/%  Crude fiber/ % Ash/% ingde /% Gel hardness/g  Emulsibility/ %
‘0
%H—2 Cluster ]| 94.24+1.87a  0.36£0.18a 0.32+0.28a 4.98 £0.56a 50.37 £20.53a 190.29 +28.65a 53.16 +1.82a
%5735 Cluster I 94.97 £0.98a  0.29 £0.25a  0.20 +£0.03a 4.67 £0.62a 40.72 £10. 10a 88.13 +36.18b 53.20 +1.13a
=2 Cluster  93.55+1.79a 0.29£0.12a 0.15+0.19a 4.63 +0.19a 80.80 +5.76b 273.30 £30.33¢ 53.65 +1.00a
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