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Optimization of preparation process and activity of selenium — enriched
peanut peptides with cholesterol —lowering activity

LIU Xin, LIU Kunlun
(College of Food Science and Engineering, Henan University of Technology ,Zhengzhou 450001 , China)

Abstract: In order to provide theoretical basis for the development of cholesterol — lowering health
products, the selenium — enriched peanut protein was extracted from selenium — enriched peanut buds by
alkaline solution and acid precipitation, and the selenium — enriched peanut protein was enzymatically
hydrolyzed and ultrafiltered to prepare selenium — enriched peanut peptides. With the inhibition rate of
cholesterol micellar solubility as index, the optimal enzymatic hydrolysis process was determined by single
factor experiment and response surface methodology. The amino acid compositions, cholesterol — lowering
activity before and after ultrafiltration and selenium content of the enzymolysis product were studied. The
results showed that papain was the best protease, and the optimal enzymatic hydrolysis conditions were
dosage of enzyme 16 000 U/g,pH 8.0, mass concentration of substrate 3 g/100 ml., enzymatic hydrolysis
temperature 41 °C ,and enzymatic hydrolysis time 90 min. Under these conditions, the inhibition rate of
cholesterol micellar solubility of selenium — enriched peanut peptides reached (45.58 +0.49) % , which
was significantly higher than that of peanut peptides without selenium — enriched (32.70 +0.71) % , and
the hydrophobic amino acid content accounted for 36% of the total amino acid content. The component
with the molecular mass less than 10 kDa had the
%8 H#5:2023 — 05 —23;4&[E B 8 :2024 - 06 —22 highest cholesterol — lowering activity and
HEWE  BHEH KBS 4 T H (32172259) ; W B4 H 5% selenium content ( 10. 13 mg/kg ), and its
Bl E 4 T/ 5 AE L4 H (212300410033 5 R Tl R inhibition rate of cholesterol micellar solubility was

A B34 T S T H (2021ZKCJ03) (52.72 £ 0. 63)%. In conclusion, selenium —
EF X FR(1999) Lo R FE A BE 5T 07 10 R E enriched peanut peptides with cholesterol -
JEAN 5 W ( E-mail ) 2848736761 @ qq. com, lowering activity can be prepared by papain

BR1EE R, #8, Pt: (E-mail) knlnliu@ 126. com, enzymatic hydrolysis and ultrafiltration.
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cholesterol micellar solubility of its enzymolysis product
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cholesterol micellar solubility of its enzymolysis product
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2.3.1 @Uﬂ*ﬁﬂﬁ\ﬁ Rip 33.795983 1.726 277 19.58 0.000 3 sk
X ~0.340 861 0.941 683 —0.36 0.741 4
R 2 B0 LA b [ 5E WA 1] 90 min, 1 ‘
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BT 00T, G54 R W32 3 FligE 4, X -6.983 568 2.023 355 -3.45 0.0409 *
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Table 1 Response surface methodology factors and levels

KT X, g/ ol X; R U/ ‘X4 it it
(U/g) (g/100 mL) i/ C
-1 8 000 6 3 30
0 12 000 7 5 40
1 16 000 8 7 50
x2 MEHREEITRESR
Table 2 Response surface methodology design and results
RS X X, X, X, Y/ %
1 -1 -1 -1 -1 21.83 £0.37
2 -1 -1 0 0 32.23 +0.91
3 -1 -1 1 -1 33.27 £0.62
4 -1 0 1 1 32.12 +0.66
5 -1 1 -1 1 22.93 +0.19
6 -1 1 0 -1 29.43 £0.27
7 0 -1 -1 1 15.66 +£0.29
8 0 0 -1 0 39.50 +£0.46
9 0 0 0 0 32.76 +1.35
10 0 0 0 0 31.04 +0.56
11 0 1 1 0 35.64 +0.34
12 0 -1 0 -1 10.62 £0.24
13 1 -1 -1 0 16.63 £0.52
14 1 -1 1 1 29.68 +0.87
15 1 0 1 -1 33.34 +£0.65
16 1 1 -1 -1 35.57 +0.93
17 1 1 0 1 35.46 +1.21
*3 EEARBFESN
Table 3 ANOVA for regression models
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e FoR R ,p <0.01;5 « FREE p<0.05, N
Note: ## p<0.01; #p<0.05. The same below
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Table 5 Amino acid composition and content of

selenium — enriched peanut enzymolysis product
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Fig.7 Effect of selenium — enriched peanut enzymolysis
products with different molecular mass on inhibition

rate of cholesterol micellar solubility
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Table 6 Selenium content of the different samples

FE fifi &5 i/ (mg/kg)
FREMAEAZE(THL) 0.23 +0.01
ERIAEAZE (TR 4.26 +0.03
HEAEREA 8.95 +0.06
Tt 4 9.60 +0.05
R4 ( >30 kD) 9.91 +0.02
Ty (10 ~30 kD) 9.23 +0.05
A ( <10 kD) 10.13 +0.04

H1 2% 6 W]HL, BRI AL A 2F AR B il 4. 26
mg/kg, 6 T A & WAL A 2509 (0. 23 mg/kg) o B
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