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Study on preparation and antioxidant activity in vitro of
enzymatic hydrolysis from oyster protein
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Abstract: To investigate the antioxidant activity in vitro of enzymatic hydrolysis derived from oyster protein
(EHOP for short) by neutral protease, Effects of pre—treatment methods,enzyme addition,pH,temperature and
time on extraction result were studied and then the amino acid components and the distribution of the relative
molecular weight of EHOP were analyzed. Results showed that the content of peptides obtained through the
digestive action could be increased by the pre-treatment methods heated at 100°C for 10min. These optimized
conditions were as follows:E/S 2.0% ,pH7.0,temperature 50°C ,enzymatic hydrolysis time 3.0h,under which the
DH was 14.95%. The EHOP was rich in bioactive peptides and most of the molecular weights were about from
500 to 3091u. They had good ability to eliminate the superoxide anion free radical and -OH,the scavenging
rates of which were shown to be 68.86% and 21.20% respectively when the concentration was 25mg/mL,and
the absorption values Asy was 0.44 ,which showed strong reducing power.
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Fig.1 Influence of different pre—treatment methods on DH
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Fig.3 Effect of E/S on hydrolysis of oyster protein
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16  ==mDH === -OHEHFE —a—kEHE
120
R 1 EHOPZ: {0 SN & i
::\S, 715 g Table 1  Molecular weight distribution and relative content
g% g £ of EHOP
=E s I, R W T 9 H %)
2 I5 § 1 28993~63307 3.35
1 2 9972~28993 22.23
Al B L il B g 3 4159~9972 26.37
1.0 2.0 3.0 4.0 5.0
AR 1) (h) 4 3091~4159 6.75
6 RSN IR R0 > 200~3091 34.69
6 73~500 6.61

Fig.6  Effect of the time on hydrolysis of oyster protein
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Table 2 The free amino acid constituents and content of EHOP

RAETR AR T (mglg) (mmol/g) BAEETR AR P (mg/g) (mmol/g)
- 22 5 T2 P-Ser - - FEHEMet 5.60 37.54
2R TR Tau - - St BRlle 3.69 28.09
KA Asp 1.45 10.90 S R Leu 15.10 115.10
IR Thr 2.02 16.93 1% S BR Tyr 9.03 49.81
22 F % Ser 2.34 22.29 AN Z I Phe 9.77 59.13
RAW i Asn 2.36 17.83 AHEEIE T Re-ABA 2.99 28.96
B Glu 5.20 35.37 & % His 10.99 70.83
TWH O T Ra-AAA 0.52 3.20 3-H -2 212 3Mehis 0.55 3.26
H&=RCly 1.24 16.46 i 2 R Lys 4.53 30.95
W2 R Ala 4.37 48.99 SACEENH, 0.39 22.69
4 Val 2.70 23.04 R &% Arg 6.37 36.57
MR (Cys), 3.06 12.74 Jifi % #2 Pro - -
[tk Cystha 2.48 11.14 F2 2 Hypro - -

T R AR
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Fig.8 The antioxidative effect in vitro of EHOP
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Table 3 The antioxidant activities in vitro of V¢

W . A A REFERE COHERBRE
(mmolty L Az, %) %)
1.0 2.90+0.55 99.66+4.32 14.46+1.02
20 2.94+0.68 100.0043.86 2040175
3 #%ig

g TR N PAORER P AR PR, L A
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Sy RS R, 534.69% . EHOPX) « OHFI#H % Y]
BT YT R (A BR A DT, LI ISR 9, AT [ UF
HIAR AN BT A TG P, P A g A i 4 T D) e
B, (B FEHOP T K2, J& 15 HAT 4504 7 1)
= DU 75 3 2P

SE

[1] #A 8%, FHAL, 3= k47, 5. & B B8 AL 5] &K 7= 2 a M ik
R R[], A% T AR, 2012,33(24) :410-413.

[2] AL, B TAN AR 2 1 B G AL B L B R G X
ZAAR)] R A KSR, 2006,22(6):169-172.

[3] S RiA. MBS MR B & T E AT RSHR
[D]. k& k&P EZHX5,2010.

[4] A, B R, R . Y5 BARE ) R 6 BF 7
JE[T]. A Tk 5443 ,2012,33(8) :412-415.

[5] Aneona Mendez L, Sandoval Castro C A, Belmar Cassoetes R.
Effeet of substrate and harvest on the amino acid Profile of
oyster mushroom ( Pleurotus ostreattis ) [J]. Jourmal of Food
Composition and Analysis,2005, 18(5):447-450.

[6] AT, Rakak, B3, 5. B REFHKGBR T L
BER|)]. KEK = RS R,2009,24(2):95-99.

[7] # W E. RS G FEACAKR A > B hAL B I 5 A%
HAFFD]. 7N A TR 5, 2010.

(8] EA4F, Al , B R, 5. Bk k&8 & & IR R GIKA
LARALN&T 8 d R ¥ ERFEIR,2011,27
(14):87-93.

[9] JA #, F3BUn, TR KR, B AR B AR SN 4R BAL B -4 [)].
AR A4 ,2009,30(9)33-36.

[10] 4 %h , e IHT. A M K Bk 72 K 8 % PRI K R B e ] &
7 %[)]. B SAt,2005,26(4):104-107.

[11] 72 &4, 284,38 &, 5. KRS e Haknl 2 7 ik
[J]. & &A3,2011,32(12):169-173.

[12] AR, & Lo, By 5. MG B M = B RS
AR a9 A RT]. Ak T A3 ,2012,33(19):341-
345.

[13] 4. A RALFEM]. H2%. L7 PERLXFERKR
#+,2008:59-61.

[14] 3h 24 % 4 5. HIGFEM T LOME[]. TEEESY
7 %,2008,27(2):37-41.

[15] Friedman M, Grosjean O K,Zahnley J C. Inactivation of
soya bean trypsin inhibitors by thiols[J]. Journal of the Science of
Food and Agriculture, 1982,33(2):165-172.

[16] ¥ 4e KA, 7 . Bl K AR 8% & F Bt 2L 5 puse

20135 £168H 167



J@étﬂ@l’&

A T

Scence and Technology of Food Industry

B A se T A, 2003,24(5):19-22.

[17] ¢ &4 =AM E 2K, &, Plackett-Burman % it /& MR
B L RARF NN EG LRl THa e m Al &
#4,2010,35(12):28-32.

[18] Adler —nissen J. Enzymic hydrolysis of food proteins[M].
NewYork: Elsevier Applied Science, 1986:13-15.

[19] ka4, 02 i E4, 5. K L IRIRSh I ABALAR 69 #F
T[] B eeAtE2,2002,23(11):118-120.

1141111111111 1111111111141 1111111111111 1111111111141 1111111111111 11111 1@

(E#%1537)

75t
701 t\x———t\_‘\‘
65t
IS
~ 60 L
b
dn 55+t
£ 50| " MREs
——CTS
451 G
40 1 1 n 1 1 1 1 1 n ]
80 90 100 110 120

L O
K6 3 X SR BEMRP B4 4k B9 1B ) (1 5 i)
Fig.6  The iron ion chelating ability of MRPs at

different tempreture

IR Mt T v e FSE 45 DS PE Ai Se SRBE EE
N REFRRE, A S BR  HAME R .
3 #ig

AW TR, FE TR R P8 R NV )5, =)
MRPsR AN AL HE )19 21 58 25 38 5 (0<0.05) o 72K
FEMRPs [ DPPH [ AL 75 Bk 32 i J5t ik ) 3 B A5 4
ZEHE AR B | S BB AR S B 0 1y SR B O, G h
Kl SE SR BEMRPs N AE IR 5 B 1 B W 27 (p<
0.05), M7EDPPH H H 205 BRI G2 T Re )
ZRAREIE (p>0.05) . 7E3.6~5.435F N, pH* MRPs
PrEAL TR TEA LR B A I £7-A FE T, AN I H gl 11
pHEE R B /N B Ly o I R RE 1) T v B I S R
MRPsJDPPH H HH 2878 B RIE S BE T o RSN
1) 25 e L FERRN P AR A XU EE Ty 28 1) R AR i 77
SRR S SRR AL T BRI AR

&% 0k

[1] BRARSR, B0, W 445, 5. o RAB RS QM TR
B A B[] AL AT AL AT, 2010(6) : 42-46.

[2] Kanatt S R,Chander R,Sharma A. Effect of irradiated chitosan
on the rancidity of radiation—processed lamb meat[J]. International
Journal of Food Science and Technology,2004,39:997-1003.
[3] Rao M S,Chander R,Sharma A. Development of shelf stable
intermediate—moisture meat products using active edible coating
and irradiation[J]. Journal of Food Science,2005,70:325-331.
[4] Beth, 7004 B A, . R R ELO- 7 Ik & AR 69 42
FACHAE[]]. A de T A4, 2008(5): 113-115.

[5] Wt , 30k, ik . ARIR o RABAT 2 4 0 ) & B L 4 AL
PRAE(]]. R BT 75 T4, 2008,20(3) : 530-533.

[6] FMHS. oA 5o RAE £ R KA ad ] & AL LA E Mg

BT HESIN

168 o135 %10m

BERID). F & F 8K 42,2003

[7] XING Ronge, LIU Song, LI Pengcheng, et al. Relevance of
molecular weight of chitosan and its derivatives and their
antioxidant activities in vitrolJ]. Bioorganic & Medicinal Chemistry,
2005(13):1573-1577.

[8] ZHONG Zhimei,JI Xia, Ll Pengcheng,et al. The preparation
and antioxidant activity of the sulfanilamide derivatives of
chitosan and chitosan sulfates[J]. Bioorganic & Medicinal
Chemistry,2007(15):3775-3782.

[9] Sweetie R Kanatt, Ramesh Chander,et al. Chitosan glucose
complex—A novel food preservative|J]. Food Chemistry,2008,106:
521-528.

[10] £ &3&, 70K, AR, . L4880 7 P fACEAEAT
FHE])). A, 2007(8): 12-15.

[11] H L Chang a,Y C Chen a,F J Tan b. Antioxidant properties
of a chitosan—glucose Maillard reation product and its effect on
pork qualities during refrigerated storage[J]. Food Chemistry,
2011(24):589-595.

[12] Z&-F, B 4. £35S =P e FF R E])). R 5
5 4 ® 1 1,2009,35(4): 141-145.

[13] A Kumaran R J K. Antioxidant and free radical scavenging
activity of an aqueous extract of Coleus aromaticus[J]. Food
Chemistry,2006,97:109-114.

[14] Liu X, Zhao M, Wang J, et al. Antioxidant activity of
methanolic extract of emblica fruit( Phyllanthus emblica L.) from
six regions in ChinalJ]. Journal of Food Composition and Analysis,
2008,21(3):219-228.

[15] Jao,C H,Ko W C. 1, 1-Diphenyl-2-picrylhydrazyl(DPPH )
radical scavenging by protein hydrolysates from tuna cooking
juice[]J]. Fishery Science,2002,68:430-435.

[16] Kamil Y V, Jeon Y J, Shahidi F. Antioxidative activity
of chitosans of different viscosity in cooked comminuted flesh of
herring( Clupea harengus )[J]. Food Chemistry,2002,79:69-77.
[17] RRFE, A& AR, F. K AT ET R S HBRI
st 5 B F AT ). VAT A,2011,25(1) :56-60.

[18] Peng C, Wang Y, & Tang Y. Synthesis of crosslinked
chitosancrown Ethers and evaluation of these products as
adsorbents for metal ions[J]. Journal of Applied Polymer Science,
1998,70:501-506.

[19] Kyung W Kim,R L Thomas. Antioxidative activity of chitosans
with varying molecular weights [J]. Food Chemistry,2007, 101 :
308-313.

[20] RATR. wRAEL R AIEL L EBIER B R
R BACHERE[]]. P BRSRA A, 2004(1):63-66.





