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Optimization of Enzymatic Preparation of Royal Jelly-derived Peptides with High Angiotensin I Converting
Enzyme (ACE) Inhibitory Activity

CHEN Jing, LIU Chao, TU Shi, XU Li-man, LIU Rui*
(Wuhan Research Center on Quality Control Engineering of Bee Products, College of Food Science and Technology,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Amano protease P was selected as the most suitable enzyme out of 5 proteases for preparing royal jelly-derived
peptides with high angiotensin I converting enzyme (ACE) inhibitory activity. Using one-factor-at-a-time method in combina-
tion with quadratic rotary orthogonal combination design, the optimal conditions for the hydrolysis of royal jelly by the selected
enzyme for further improving ACE inhibitory rate of hydrolysates were 196 min, 0.0653 g/mL substrate concentration and 1503
U/g enzyme amount, resulting in an experimental ACE inhibitory rate of 79.75%, representing 98.08% of the theoretical value.
Hydrolysis time and substrate concentration had extremely significant effect on ACE inhibitory rate of hydrolysates (P<<0.01)
and enzyme amount had significant effect (P<<0.05). In conclusion, royal jelly almost has no ACE inhibitory activity, while royal
jelly-derived peptides resulting from Amano protease P-catalyzed hydrolysis have powerful ACE inhibitory activity.

Key words: royal jelly; angiotensin I converting enzyme (ACE)-inhibitory rate; protease; hhydrolysis; response
surface analysis
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Table 1 One-factor-at-a-time design
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Table 2 Coded levels and corresponding actual levels of the optimiza-
tion parameters used in quadratic rotary orthogonal combination
design
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Fig.1 Effect of different proteases on ACE inhibitory rate of royal jelly
hydrolysates
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Fig.2 Effect of hydrolysis time on ACE inhibitory rate of royal jelly
hydrolysates
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Table 3 Box-Behnken experimental design and experimental results

WIS XoKBERHE Xl ERRIKEE X lgs  ACE 1% /%

1 -1 -1 0 61.23 = 2.64
2 -1 0 -1 57.37 = 3.30
3 -1 0 1 59.55 + 4.77
4 -1 1 0 53.82 + 1.35
5 0 -1 -1 76.33 + 1.56
6 0 -1 1 7271 £1.17
7 0 1 -1 68.30 = 1.02
8 0 1 1 70.58 + 1.37
9 1 -1 0 75.86 * 0.60
10 1 0 -1 76.24 + 2.56
11 1 0 1 78.39 = 1.97
12 1 1 0 72.64 £1.72
13 0 0 0 79.37 = 0.98
14 0 0 0 78.63 = 1.35
15 0 0 0 78.17 + 1.90
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Table 4 Variance analysis for the fitted regression model
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Table 5 Variance analysis for ACE inhibitory rate with various
hydrolysis conditions
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Fig.5 Response surfaces and contour plots showing the interactive
effects of hydrolysis time, substrate concentration and Amano protease P
amount of protease on ACE inhibitory rate of royal jelly hydrolysates
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