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Determination and Evaluation of Nutritional Components in Soybean Milk
Powder Steamed Bread

ZHANG Juan, ZHOU Yuan, ZHU Hong-zhi, TANG Wen, LI Yan-guo, ZHANG Zhong-xing
( Cangzhou Medical College, Cangzhou 061000, China)

Abstract: In order to optimize the dietary structure of Chinese residents, provide more nutritious and healthy staple food and
futher balance nutritional status, we determined and analyzed the general nutritional components, amino acid content, amino
acid quality, fatty acid composition, vitamins and minerals of soybean milk powder steamed bread, whole bean steamed bread
and wheat flour steamed bread. The results showed that protein, fat, dietary fiber, ash, total amino acids, total essential
amino acids, amino acid score, types of fatty acids, three fatty acids (SFA, MUFA, PUFA especially a-linolenic acid),
riboflavin, vitamin E, calcium, phosphorus, potassium, magnesium, zinc, sodium and soybean isoflavones were significantly
higher than those of whole bean steamed bread and wheat flour steamed bread. The contents of thiamine and iron in soybean
milk powder steamed bread were significantly higher than those in wheat flour steamed bread. The carbohydrate content of
soybean milk powder steamed bread was significantly lower than that of whole bean steamed bread and wheat flour steamed
bread. The comprehensive results showed that the nutritional value of soybean milk powder steamed bread was higher than that
of whole bean steamed bread and wheat flour steamed bread with single plant protein, which was more in line with the
comprehensive needs of Chinese residents for nutrition and health.

Keywords: soybean milk powder steamed bread; nutritional components; determination; evaluation
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Table 1 Analysis of basic nutritional components in three kinds of steamed bread
o A=) =i} wokiaY g ht R B £ 4t K5y
nul Protein / Fat/ Carbohydrate/ Energy/ Dietary fiber/ Ash/
Sample
[g:(100g) '] [g(100g) ']  [g(100g) "] [kJ-(100 ) ~']  [g-(100 g) *'] [g(100 g) ']
KRG8k
Soybean milk powder 13.80+0.45 a 5.20+0.82 a 26.30 £0.65 a 948.00 +23.50 a  9.15+0.62 a 1.10+0.03 a
steamed bread
2
Whole-soybean 12.00 £0.35 b 3.40+£0.45 b 35.40+2.80 b 988.00 +64.50 a  6.21 +0.53 b 0.81+0.02 b
steamed bread
INAE A Sk
Wheat flour 9.60 +0.62 ¢ 1.20£0.25 ¢ 44.20 £3.55 ¢ 975.00 +44.50 a  2.00 +0.02 ¢ 0.41 £0.01 ¢

steamed bread

T : SR ENG PR R 2257 B3 (P <0.05) , T A,

Note : Different lowercase in the same column indicate significant difference( P <0.05), the same below.

R2 3SHBLELERIESN

Table 2 The analysis of vitamin content in three kinds of steamed bread

BT mg- (100 g) !

G e B R YR E Gl
Sample Vitamin Bl Vitamin B2 Vitamin E Vitamin PP
PNGR G CRS
0.12+0.04 a 1.24 +0.13 a 0.83+0.12 a 2.90 +£0.40 a
Soybean milk powder steamed bread
EASKLSS
0.10+0.01 a 0.17 +0.08 b 0.48+0.12 b 3.00+0.18 a
Whole-soybean steamed bread
INAZ A1 S
= HH ( <0.10) 0.08 +0.02 ¢ 0.19+0.07 b 3.50+0.32 a

Wheat flour steamed bread

x3 KREUMELNTNREESN

Table 3 The analysis of mineral content in three kinds of steamed bread

Hfif . mg- (100 g) 7'

Ga 5 % ap B B B L
Sample Ca P K Mg Te /n Na
Rk
Soybean milk powder ~ 82.80 +£4.50 a 168.00 +21.00 a 350.00 £26.00 a 43.60+2.50 a 0.86+0.13a 1.37+0.04 a 20.60+0.36 a
steamed bread
ESSXDS
Whole-soybean 27.90+1.80 b 125.00+15.00 b 264.00+25.00 b 36.60+3.70 b 0.85+0.01 a 1.19+0.01 b 2.81+0.32 b
steamed bread
AN
Wheat flour 13.60+2.10 ¢ 75.50+11.9 ¢ 100.00 £14.00 ¢ 21.30+4.30 ¢ 0.58 £0.09 b 0.61+0.02 ¢ 1.70+0.09 ¢

steamed bread
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TR B RPN - KRG 18k > a8k > /hNE

KREWRMEL > T8k > /N 'k, 25701k

Bk, 2257k 5 K- (P <0.05) , NMABTIAT

BT WK (P<0.05)

x4 3HEINEERIEST

Table 4 The analysis of amino acid content in three kinds of steamed bread

B mg- (100 g) ™

NGRS PNER LSS
S48 Sk INFZ i sk ETACDN AN RSk
HIER Soybean milk - = FIER Soybean milk n -
Whole-soybean Wheat flour Whole-soybean ~ Wheat flour
Amino acid powder steamed Amino acid powder
steamed bread steamed bread steamed bread  steamed bread
bread steamed bread
KREZR Asp 0.76 +0.04 a 0.61£0.02 b 0.28£0.02 ¢ SR ER e 0.43+£0.02 a 0.39+0.01 b 0.26+0.04 c
IR Thr 0.36£0.03 a 0.28 £0.03 b 0.19+£0.03 ¢ LR Leu 0.79 £0.03 a 0.69+£0.04b 0.50+0.04 ¢
22 R Ser 0.52£0.04 a 0.36 £0.06 b 0.29 £0.03 b BR R Tyr 0.33+£0.03 a 0.27+£0.02b 0.18+0.02 ¢
B IR Glu 2.80+0.02 a 2.60+£0.03 b 2.36 £0.04 ¢ SKINE R Phe 0.46+£0.02 a 0.42+0.03a 0.30+0.05b
i & 2 Pro 0.92+0.02 a 0.92+0.05 a 0.78 £0.02 b AR Lys 0.50£0.03 a 0.38+0.04b 0.18+0.02 ¢
H & & Gly 0.40 £0.04 a 0.38£0.03 a 0.26 £0.03 b 2H & fi® His 0.26 £0.02 a 0.22+0.04 a 0.14+0.03 b
A Ala 0.44+£0.03 a 0.38+0.04 b 0.24£0.02 ¢ HEER Arg 0.52+0.04 a 0.50£0.02a 0.22+0.02 ¢
R IR Val 0.51 £0.04 a 0.45+0.03 b 0.32+0.02 ¢ {5 R Trp 0.120.02 a 0.11£0.03a 0.11£0.03 a
Mz Cys 0.21 £0.02 a 0.22+0.04 a 0.35+0.05 b W R LR R 3.29£0.19 a 2.82+0.23b 1.98+0.25¢
ERR Met 0.12£0.02a  0.10+0.02a  0.12+0.02 a IR M 10.46 £0.49 a  9.28+0.58 b 7.08 +0.43 ¢

M1 32 5 B[40, L 1973 4F FAO kR ( AfK) fy B
FORE, SRR VRS S 16 I W B P 5 R A b T
AR 5 B AR X ot B 2 5 SRR 1 LA
TR 18 S 5 — PR R R 2 5 IR, A L TR
AT 65. 22, 4 5 A8 Sk F/NAE W48 Sk 1 55— B 1
AR Y N WA R, 4 8 Sk B SR

57.58 41, /N Ry 18 Sk 1) B B R PP 43 34,09 )
R 18 Sk 0 = B VE o 24 8 T 42 BLAE Sk A/
ANk R IRV o I i B O - R EL R 8 Sk
> HESK > /N Sk o I R R EL AN
B e DL R A, R TR S A T R TR
TN R TR

£S5 3 MEIHNIERITS S

Table 5 The analysis of amino acid score in three kinds of steamed bread

FIERRIP 43 (AAS)
IR 1973 4 FAO frif PNCR UL ICEN 2 EEk AN
Amino acid FAO standard in 1973 Soybean milk powder Whole-soybean Wheat flour

steamed bread steamed bread steamed bread
SR lle 40 77.90 81.25 67.71
5 Leu 70 81.78 82.14 74.40
AR Lys 55 65.88 57.58 34.09
HE + PeE R Met + Met 35 68.32 76.19 139. 88
AR + BYE I Phe + Tyr 60 95.41 95.83 83.33
PR Thr 40 65.22 58.33 49.48
5 Val 50 73.91 75.00 66.67
5 Trp 10 86.96 91.67 114.58
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Table 6 The analysis of fatty acid composition of three kinds of steamed bread i :mg- (100 g) ™'

fig 1y 2 KWk Eolek-S/S INFE R Sk
Fatty acid Soybean milk powder steamed bread Whole-soybean steamed bread Wheat flour steamed bread
L% C6:0 14.00 +2.30 A ( <3.30) Feker i ( <3.30)
SR C8:0 12.50 £2.10 FHr i (<3.30) Feta i ( <3.30)
2475 C10:0 33.80 +3.20 KHth ( <6.60) Fkirih ( <6.60)
AR C12:0 44.90 +3.70 KAt (<6.60) KA (<6.60)
TR C14:0 152.00 +12.40 3.54 +0.06 RArti (<3.30)
+ TR C15:0 16.90 +3.20 KA (<3.30) Fekirih ( <3.30)
FERE AR C16:0 869.00 +18. 60 377.00 £9.60 187.00 +13.80
TLBRR C17:0 13.60 +2.90 FH i (<6.60) Fet i ( <6.60)
gz C18:0 272.00 +18.20 85.10 +3.50 19.10 +3.50
AR C20:0 10.80 £2. 10 6.62 +1.20 ARG ( <6.60)
~—BRiR C21:0 6.54 +1.20 A ( <3.30) K ( <3.30)
iR C22:0 12.70 £3. 10 8.94 +1.30 FAr i (<6.60)
~ =R €23:0 4.44+1.10 ARtz (<3.30) KM ( <3.30)
AR IR X SFA 1463.18 £74.10 a 481.20 £15.66 b 206.10 £17.30 ¢
TEIfR C14: 1n5 11.80 +3.60 FHr i (<3.30) Fete i ( <3.30)
KR IMIR C16: 1n7 42.20 +12.08 14.10 +6.38 7.39 +3.10
MR C18: 1n9¢ 809. 00 +20. 30 399.00 +13.30 83.50 +7.49
MFE-11-—+-f5—FiR C20: 1 7.95+2.10 6.41 +1.80 RAii (<3.30)
JFiR €22: 1n9 5.30 £1.20 3.79 £1.30 At ( <3.30)
HURM AR iR X MUFA 876.25 +39.28 a 423.30 £22.78 b 90.89 +10.59 ¢

TR C18:2n6¢ 1490. 00 +35.30
- JFRfA C18:3n3 231.00 £42.30 a
ZAHURR R X PUFA

G iR iz Total of fatty acids

1721.00 £77.60 a

4060.43 +190.98 a

1200.00 +19. 80
178.00 £9.80 b
1378.00 £29.60 b

2282.50 +68.04 b

412.00 +12.60
21.20+£5.10 ¢
433.20 +17.70 ¢

730.19 £24.41 ¢

2.4 XEREHEMEESW

HER 7 AT UL, R WK 18 Sk Fn 4 A8 Sk B /N A
P LB T ORGSR Y gy, R SR sk
SR OPNITR T} TS S NS IR B LY = 7 N < B NI 1=

O R AYORR R R T TR sk, 2Rk
B F K (P <0.05) o 3R R 52 5 B il A
FETRE A, P, HR 0 R 52 B e iy, R 5 2
F8 5 A
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Table 7 The analysis of soybean isoflavone content in three kinds of steamed bread #.{i; :mg- (100 g) ™'

B KEA YpbATY KE#E WHHR JURLARZR Jo83s
Sample Daidzein Genistein Daidzein Glycitein Genistein Total
REYikyiEk
3.20+0.08 a 4.91+0.12a 2.86+0.30a 1.14+0.08a 2.56+0.06 a 15.00 £0.64 a
Soybean milk powder steamed bread
ESCRI:DS
2.50+0.04b 3.69+0.06b 2.19+0.08b 0.70+0.02b 2.38+0.07Db 12.60 +0.27 b

Whole-soybean steamed bread

INEE Sk

Wheat flour steamed bread
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