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( , 2016), B(90.4% 0.1% )
(Wang et al, 2010) 1.3.5 (RP-HPLC)
(Zhang et
al, 2009; Lau et al, 2013; Zhang et al, 2017), 0.2mg/mL R
: TSK gel 2000 PWXL (7.8mmx300mm);
s , 0.1% (1 : 1)
s , 0.5mL/min; : ; 220nm;
10pL a ,
50uL ( ,2017)
1 1.3.6 DPPH ImL
1.1 H,0 250uL 0.02% DPPH,
) 99.5% ImL , ImL
30min , —80°C 250uL ImL s
; DPPH ( ) ; 6min, 517nm DPPH
R Sigma ; R
V=4 57 — AOAI
1.2 DPPH m%{ﬁﬁ%é@(%)—(l _T] x100,
J
HD-21-2, ; Ay A, 4
1100, ; ( ,2017)
LCOB-1AAA, 13.7 LC98-1
1.3 AAA
1.3.1 100mg,  6mol/L  4mL, ., 110°C
1.3% pH 7 5h , 22 24h, :
12—15min , 8000—9600r/min 30—45min, (2017) : (2014)
35°C ,
1.3.2
, 30% 70% 100%, 1.3.8
a b c 0.2—0.25um LC98-1 AAA ,
60uL ,
1.3.3 (UF) , ,
1kDa 3kDa , 1.4
, a: Mw < 1kDa; Excel 2007
b: 1kDa <Mw<3kDa
1.3.4 (GFC) 2g 2
2mL 0.05mol/L PBS, pH 7.0, 2.1
1500r/min 20min Sephadex G-15 ,
(1.6cm x 80cm), 0.01lmol/L PBS ( ,2016)
0.3mL/min , , )
230nm  280nm 30%—100%
30% )
, ( 1.0mg/mL, DPPH
, 2017), ; : 1, 30%—100%
Kromasil ODS A(0.1% ), DPPH 52.43%, DPPH
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; ( , 0.9958,
,2014), , :y=-0.1469x + 6.1883
F1 RBEENRTRHGERER ol
Tab.l Ammonium sulfate fractional precipitation of oyster 4
protein results 35¢
DPPH g 307
(%) (%) w227
My 20
Sl 9.32 R 15l y=-0.1469x +6.1883
30—70 27.74 1ol R =0.9958
70—100 24.69 0.5F
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2.2 (GFC) 618 (min)
SephadexG-50
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Fig.2 Standard curve of molecular weight distribution of
b 1 5 standard reference material
’ ’ 3 4 a
’ RP-HPLC , 4
2 2 a ,
a(Mw < 1kDa) b(1kDa < Mw < 3kDa) )
18.708 19.857 20.552 23.591min,
96 .
84l a 18.708min ,
7.2} 5
< 607 , a
£ L
G e 1995.2 1258.9 1023.3 398.1Da ,
Ha] 36 r
24 ’
12} (Gao et al, 2010; ,
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1081
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00T 5 6 18
712t
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% 5.4 , 18 :
® 36} (Asp) (Glu) (Ser) (Gly)
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VR i (Phe) (Trp) (Lys)
1 :3.232 3.290 10.698 12.273 15.898 16.973
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Fig.3 HPLC spectrum of insulin reference substance
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Fig.4 HPLC spectrum of micromolecule component « in oyster
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Fig.6  Graph of amino acid of oyster small-molecule peptide sample
F2 FEMHTFE. REREER
Tab.2 Molecular weight, concentration and peak area of amino acids
(mg) (%) S S
(Asp) 13.31 0.9200 114307.297 2118708.500
(Glu) 14.71 6.1632 765765.188 481955.031
(Ser) 10.53 2.3227 288590.594 1547304.250
(Gly) 7.54 3.0640 380689.469 1823584.875
(His ) 15.53 3.4224 425478.188 1330269.125
(Thr)* 11.90 1.4176 176128.922 2629746.000
(Ala) 8.93 3.2735 406730.250 3026017.000
(Arg) 17.41 1.3473 167397.281 1015203.875
(Pro) 11.51 2.6194 325457.094 1276474.500
(Tyr) 18.21 0.9171 113942.039 1618648.250
(Val)* 11.74 2.0311 252361.000 2483131.500
(Met)* 14.90 1.3076 162469.984 2319080.500
(Cys) 24.04 0.0000 0.000 3872052.000
(Iley* 13.12 1.8500 229859.469 2200044.500
(Leu)* 13.13 2.4688 306741.813 171117.047
(Phe)* 16.53 4.5769 568669.250 2221554.000
(Trp) 20.44 0.4622 57421.895 1707640.625
(Lys)* 14.64 5.2110 647456.125 234113.042
D R
x3 HWNSFEREIMEITERSILER
Tab.3 Proportions of various amino acids in oyster o
small-molecule polypeptides > (EAA) 18.863%,
(%) (TAA) 43.3748%,
EAA 18.863 43.49%, (NEAA)
TAA 43.3748
NEAA 213118 76.95%; (FAA) 18.9147%,
E/T 43.49 43.61% >
E/N 76.95
FAA 18.9147 >
F/T 43.61
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ISOLATION, PURIFICATION AND NUTRITIONAL EVALUATION OF
SMALL-MOLECULAR PEPTIDE OF LONG OYSTER PROTEIN FROM ZHOUSHAN,
CHINA

HE Ding-Fen', XIE Chao®, LIANG Jia’, LIANG Rui-Ping?>, LI Hai-Bo'

(1. Zhejiang International Maritime Vocational and Technical College, Zhoushan 316021, China;
2. College of Food and Medicine, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract Crassostrea gigas was used as the research object, and the DPPH (2,2-diphenyl-1-picrylhydrazyl) free
radical scavenging rate was used as the test index. The oyster protein hydrolysate was separated and purified by UF, GFC,
and RP-HPLC techniques to obtain small-molecular peptide from oyster protein (the SMP), for which nutrition of their
amino acid composition was evaluated. The results show that the separation of ammonium sulfate treatment solution in
concentration of 30%—100% was better than that of <30% ammonium sulfate and the DPPH free radical scavenging
ratereached 52.43%. Two types of the SMP were obtained and labeled as Component a (Mw<1kDa) and Component b
(1kDa<Mw<3kDa), respectively. The molecular weight distribution of the SMP in Component « is mainly 1995.2, 1258.9,
1023.3, and 398.1Da. Component a was found rich in amino acid species and content, e.g., essential amino acid (EAA)
content: 18.86; total amino acid content (TAA): 43.37%; essential amino acids to the total amino acids: 43.49%, the ratio of
essential amino acids to non-essential amino acids (NEAA): 76.95%; and the content of flavor amino acids (FAA): 18.91%,
accounting for 43.61% of the total amino acid. Therefore, the SMP features with high nutritional and commercial value,
providing us new ideas and directions for exploration and development of oyster protein anti-aging small-molecule active
peptide (Zel’ner).

Key words Crassostrea gigas; small-molecular peptide; separation and purification; amino acid analysis



