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and time on DH (c¢)
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Table 1 Box-Behnken design and results
s X\CGRE X,(mBs  X;(BF 1A}/ KA % s X\GRE  X,(heBE  X,(# A/ KA /%
C) /%) h) C) /%) h)

1 65 3 4 35.05 10 70 5 3 37.21
2 75 3 4 31.18 11 70 3 5 27.64
3 65 5 4 40.12 12 70 5 5 33.61
4 75 5 4 41.73 13 70 4 4 43.70
5 65 4 3 37.45 14 70 4 4 43.92
6 75 4 3 35.05 15 70 4 4 42.00
7 65 4 5 32.60 16 70 4 4 41.21
8 75 4 5 34.09 17 70 4 4 43.70
9 70 3 3 30.52

KRR 0.9826, % FHIK fif B 1 A5 AL A 98.26%
VR T kAR i, O H 0.9257 B WINA 6 R 5S
eI AH G F %L 0.9602 [EAHW) A&, Btk , 8109 75 72
AT DAAR G b 415 3 45 A8 o 55 0w 7 A 22 () A L S O%
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Table 2 ANOVA for DH response surface quadratic model

£ R R T e B W Eab F 14 P14 R 3
A 415.59 9 46.18 43.89 < 0.0001 A
X, (GRE) 1.26 1 1.26 1.19 0.3107
Xo(m B ) 99.97 1 99.97 95.01 < 0.0001
X5 (0 ) ) 18.88 1 18.88 17.94 0.0039
XX, 7.51 1 7.51 7.14 0.0319
XiXs 3.78 1 3.78 3.60 0.0998
XX, 0.13 1 0.13 0.12 0.7359
Xz 11.70 1 11.70 11.12 0.0125
X7 74.96 1 74.96 71.24 < 0.0001
X3 174.72 1 174.72 166.05 < 0.0001
xE 7.37 7 1.05
K AR 1.38 3 0.46 0.31 0.8202 FEF
iR £ 5.99 4 1.50
B o 422.96 16
i 48 % F 2K 0.9826
AR IEAR K £ A 0.9602
TRl AR % A& 0.9257
(B 32 19.768
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Fig. 2 Interaction effects of temperature and [E/S] (a),
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and time (c¢) on DH
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Optimization of Enzymatic Hydrolysis of Apostichopus japonicus Sperm
and Antioxidant Activity of Hydrolysate
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Abstract As sea cucumber gonad, Apostichopus japonicus (Aj) sperm is rich in protein, polysaccharide and many
kinds of active substances. It was collected separately and enzymatically hydrolyzed to develop new marine active pep-
tides. In this paper, papain was chosen for enzymatic hydrolysis and the degree of hydrolysis (DH) was selected as the
evaluation standard. The optimal hydrolysis conditions were confirmed through one—factor—at—a—time study and response
surface methodology. By using the enzyme—to-substrate ratio at 4.4% , the DH could reach 43.18% in 4 h at 70 °C.
Thereafter, cascade peptides (1 ku, 1-5ku, and 5-10 ku) were isolated from hydrolysate using Pall Minimate ultrafiltra-
tion system and were evaluated as the superoxide radical (+0O,) and hydroxy radical (-OH) scavengers. The antioxidant
assays showed that the peptides of 1 ku molecular weight exhibited the best -0, scavenging activity. Therefore, the hy-
drolysate of Aj sperm might be used as a potential antioxidant peptides source for nutraceutical, pharmaceutical and cos-
metics industries.
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