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Effect of Compound Protease Treatment on the Quality
Characteristics of Wheat Germ Powder
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(1.School of Food Engineering, Harbin University of Commerce, Harbin 150076, China;
2.Nanjing University of Finance and Economics, Nanjing 210023, China)

Abstract: Wheat germ powder was hydrolyzed by compound protease, and the effects of ratio of material to liquid, amount
of enzyme and hydrolysis time on the quality characteristics of wheat germ powder were analyzed. At the same time, three
groups of enzyme hydrolyzed powder with the highest water solubility index of wheat germ hydrolyzed powder and milk
powder were compounded and sensory evaluation was made to determine the best compound ratio. The results showed that
the quality of wheat germ powder hydrolyzed by protease was better than that of wheat germ ultrafine powder. When the
ratio of material to liquid was 1:5 g/mL, the amount of enzyme was 4400 U/g and the reaction time was 2.5 h, the water
solubility index of wheat germ powder reached the maximum, which was 60.6 g/g. Compared with the water solubility
index 30.22 and 30.65 g/g of raw powder and ultra-fine powder, the water solubility index of wheat germ powder increased
by about two times after enzymatic hydrolysis. When the ratio of material to liquid was 1:4 g/mL, the amount of enzyme

was 4400 U/g and the reaction time was 2.5 h, the absorbance value decreased from 0.501 to 0.348 of unhydrolyzed wheat
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germ powder, and the lipase activity in enzymatic hydrolyzed wheat germ powder reached the minimum. After enzymatic

hydrolysis with compound protease, the water solubility index of wheat germ powder was greatly increased, the lipase

activity of wheat germ powder decreased, and the effect of enzymatic hydrolysis on the color difference of wheat germ

powder was not significant. In the experiment of compounding with milk powder, whether it was wheat germ powder, ultra-

fine powder or enzyme hydrolyzed powder, the highest sensory scores was obtained when the addition amount was 30%.

Key words: wheat germ powder; compound protease; water solubility index; water absorption index; color difference;

lipase activity
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Table 1 Sensory scoring criteria
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FELZ L5, BRI G5 P A, B ANER, T — BO (B 5 A KR I00E 0~8
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Table 2 Basic components of wheat germ flour
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Fig.1 Effects of material-liquid ratio on water solubility index
and water absorption index of wheat germ powder
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Fig.2 Effects of reaction time on water solubility index and
water absorption index of wheat germ powder

2.2.3 AT AEEHEX N IR ZER KB TETS
R K PEFE R g 3 iR, /NEIRZERY Y
K HFE B A 52 6 R A I r B T, 24
IR E| 3600 U/g B}, /K HE U6 RETE 71 0435
A2, BT HEEAA S TPk, YRk —
R, A5 TP R RN, B S-S R TSk
MEAIG I, TS E— s B AN B A KA B 2 1y HL

o6 | o i S
M H o

ol ‘\+ WOKPES Lo
B @
et / 3
E) 1240 &
% 60| — =
| \ {22032
Rs6r 1200
s \ 180g

b .

50 . . . . 160

0 1000 2000 3000 4000 5000
FEFH & (U/g)

P 3 i /N R 2R K T PR R K i i) 52
Fig.3 Effects of enzyme addition on water solubility index and
water absorption index of wheat germ powder
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Table 3 Effect of material-liquid ratio, enzyme addition and reaction time of compound protease on
the color difference of wheat germ flour
eSSl AE 0 AE eSSl AE
J5A 25.64 HAH AYAEE400 U/g 30.11 SRR E]0.5 h 2247
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Fig.4 Effect of feed-liquid ratio of compound protease on
lipase activity of wheat germ flour

2.4.2 B AR RIS I 2885 g 1D T
W Iasgm s 5 RTon, AN ZE B R T S
KifiE 52 55 B5 B0 S I ] RO SE R T R R A S
RS TE) B SIE 1, 5245 3 P -5 G0 i3 U T2 o 1 S
51, RS INSE 4, BRIVTBE K BAie, Mk
BHE L AIFRE /NI ZFRYEORET . PRIk, 2 5 [a]

0360 [
0355 |
03501
< 0345}
% 0340 |
X 0.335F
0330}
0325}
0320

0.5 1.0 1.5 2.0 2.5
FigfgtIFIa] ()
K5 A E ARSI AN R 2
T 1 B 52
Fig.5 Effect of reaction time of compound protease on lipase
activity of wheat germ powder
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Fig.6 Effect of enzyme amount of compound protease on

lipase activity of wheat germ

2.5 IR SRR

B/ NI Z5H S5 W S AN AT A= 57 dah Y
EFYEIE AT LR R NI ZEB BRI, ik 4
BB PEr g R AT 0, ZEARTAE] LT, Sn i s/
22 IR ZERY IR A B PO R TSI AR Sl e 1) /N 22
2R I SE a2 . X T A A S KR /)
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Table 4 Sensory score table of the mixture of wheat germ
powder and milk powder
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