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Table 1 Response surface test factors and levels
K- M -
A B/% C/(U-gh)
-1 1:0.2 19 30
0 1:0.4 20 40
1:0.6 21 50

HH 3R 3 AL Bl 7 #E P<0.000 1, %%
JoZ il = R B E A, R HII P=0.203 3>
0.05,F {HR 2. 45 , K BRI SRR IS, %57

%3 WERAF E5H

Table 3 Analysis of variance for regression model

RIE CFOrM AmE ¥or o FE P BEN

BiRY 2 815.17 9 312.80 113.45<0.0001 ™

A 162.00 1 162.00 58.76 0.0001 ™
B 40. 50 1 40.50 14.69 0.0064 *
C 18.00 1 18 6.53 0.0378 *
AB  25.00 1 25 9.07 0.0196 @~
AC  64.00 1 64 23.21 0.0019
BC  81.00 1 81  29.38 0.0010
A* 750. 41 1 750.41 272.17 <0.0001 ™
B?  495.67 1 495.67 179.78 <0.0001 *
¢t 928.52 1 928.52 336.77 <0.0001 *
E 19.30 7 2.76
A 12.50 3 4.17 2.45 0.2033
afiRZE 6.80 4 1.7

B 2834.47 16

i REE P<0.05 BEKT AR P<0. 01 BB E KT,

9 R* 2 0.993 2, 3B 5256 (8 55 40 70 o000 {5 =2 ] A
1o B AR DG, BB AR 0, R 0% 5 A it U 5 M
SR AR

Wi . Y T R A5 R 2 TR T O S A TR R 2
[F1] (4 28 EL AR FH 2 5 Wk 35, o o7 T 38 R B Y, 45
AR A B AR R EDE, RTMHN R WL EH
VEFI G 5 4% 28 58 E AR P 10 25 o 4 ) i
MR LK S, HELS WA AC 55 2 R IRDE |
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Fig. 5 Contour lines and response surface diagrams of the interaction between various factors
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Investigation of the preparation and optimization of formulation

for pea-oat complex protein gel

LI Mengxiao'**,LIU Chengyang'”,ZHANG Ling’ ,DONG Jilin'*** SHEN Ruiling'*,LI Yunlong’
1. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001, China;
2. Key Laboratory of Cold Chain Food Processing and Safety Control ,Ministry of Education ,Zhengzhou 450001, China;

3. Shanxi Functional Food Research Institute ,Shanxi Agricultural University , Taiyuan 030031, China;
4. Zhengzhou University of Light Industry ,Food Laboratory of Zhongyuan ,Luohe 462300, China

Abstract: The pea-oat complex protein gel (POPG) was taken as the research object, and the gel strength, water
holding capacity ( WHC) , free sulthydryl content, disulfide bond content and microstructure were cmeasured to
investigate the effects of different enzymes (papain, trypsin, neutral protease, transglutaminase ( TG enzyme) and
laccase) treatment on the properties of POPG. The ratio of pea protein to oat protein, the mass fraction of complex
protein solution and the amount of TG enzyme addition were usel as factors to optimize the formula of POPG by
single factor and response surface test. When the addition of TG enzyme was 40 U/g, POPG showed good gel
strength (83.00 g) and WHC (88.79%). Besides, the above POPG showed lower free sulthydryl content, higher

disulfide bond content, and uniform microstructure. The best formula of complex protein gel was that the ratio of
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pea protein to oat protein was 1 : 0.4, the mass fraction of the composite protein solution was 20% , and the TG
enzyme addition was 40 U/g. The complex protein gel prepared according to this formula showed a good gel
strength (78.00 g). The POPG prepared in this study holds promise as an animal fat substitnte, offering insights
for the processing of green food in the futnre.

Key words : pea-oat complex protein gel;enzyme treatment;gel property ;formula optimization
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