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Abstract: Three types of protein including sarcop lasmic protein, myofibrillar protein and stromal protein from Paphia undulate were
isolated. The amino acid composition, antioxidant activity in vitro and molecular weight distribution of the hydrolysates prepared with trypsin
were investigated. All ofthe three protein fractions:contained higher contents of essential amino acids, alkaline, hydrophobic and branched-chain
amino acid. Protein.hydrolysates showed a good radical scavenging activity with dose-effect. The hydrolysates of sarcop lasmic protein with the
highest contents of small molecule peptide exhibited the strongest radical scavenging activities including DPPH radical, hydroxy| radical and
superoxide anion radical, with the ICs values being 4.82, 470 and 3.75 mg/mL, respectively and the molecular weight less than 1500 u
accounted for 42.55+0.27%. T he hydrolysates of sarcop lasmic protein and my ofibrillar protein showed similar reducing power and their OD7w
were 0.58 and 0.57 at 210 mg/mL; respectively. While the hydrolysates of stromal protein displayed lower reducing p ower.
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1.2.5 ke O AR & O Wy Baft & i A FE
e RVUb
1.2.5.1 DPPH H H & BriE 1 0 2
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Fig.1 Protein compositions of Paphia undulate
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A EIERRT &, WIR A P B IR S BRI,
i 16.15%, 7E U 214t A RN ot 2 A o SR R IR
Sl 19.34%F1 16.19%. FEME RS HRR e a AR 41
SR IR PR B E VIR &, WHFURI IREE &
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Table 1 Amino acid composition of protein components from

Paphia undulate

AR MEFZxda WRHEEREa AR&a
X & A B (Asp) 9.56 11.98 10.70
7 2B (Thr") 4.87 4.59 459
£ 5B (Ser) 4.08 417 437
75 A5 (Glu) 14.08 19.34 15.56
H #8 (Gly) 8.95 3.34 11.56
7 #.5 (Ala) 7.64 6.87 6.78
4 2.8 (Val") 4.98 4.60 459
T 5 A8 (Met") 243 2.82 2.85
F 5t AR (Ile”) 4.60 5.09 437
7 25 (Leu”) 6.57 9.66 7.22
iﬁ&fkﬂﬁz‘i;(Tyr) 3.39 353 3.22
7 2.5 (Phe”) 3.93 3.32 3.63
48 4L (His) 1.90 1.30 1.59
A (Lys”) 7.82 8.85 5.52
A £BR (Arg) 11.69 8.14 7.59
i &, (Pro) 3.51 2.45 5.70
5% RIKBRIY% 35.20 38.92 32.78
Xk A LA EI% 16.15 19.34 16.19
R AR B 1% 21.42 18.21 14.70
R ALRESZ 4018 35.33 43.85

E: AT AR AP LA LR A A4 Val, Leu,
lle 3 AFAMER EAr BAKM EFOE; MHALRSS R
His. Arg. Lys3#t A8 EAnd RABRE Z09ME; FARRAL
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Fig.2 DPPH radical scavenging activities of glutathione and
protein hydrolysates
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FiFE (1) OH ¥ B M ELBH M0 HEZH GSH 78 (1C50=7.98
mg/mL), X—I%E You ZH2IXFR kAR B AR BT
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Fig.3 OH scavenging activities of glutathione and protein

hydrolysates
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HE 4 75, =ANEA A BN O HA
BT BOTS bR s FESRYGTE I 8 5 R B TR
B EBROCR . HUR LY A AL i 2 Al
WAHEE, WU E BT O 46 FRiEEfR®. 5
DPPH Ji5ERAE IR IIE SR AL, =AM B 71
R Op AHFRIEPEIISS TRHPER B2 GSH. Oz 4

78

BRiE R MK YO : GSH (1Gs0=0.05 mgimL) >JLK
EABFRIR (1Cs0 =3.75 mg/mL) >3 5 2 (A B Wk
(1Gs0=6.11 mg/mL) SLJE LT 42 (FBEH R (1C5 =7.03
mg/mL).
234 &AWy EERRTR ) 6NE
=2 RY B ERERERIRNTERS
Table 2 Reducing power of Paphia undulate protein

hydrolysate

KEI MREG WRHAEE AR&EG KA/

(mymL) Mk GEME BRI (mgml) OO

2 0.25#0.01 0.2740.04 0.14#0.01 ~0.025 0.30+0.03
4 0.2940.01 0.31#0.06 0.16#0.03 0.05 0:49#0.01
6 0.4140.03 0:42#0.02 0.28#40.01 0.075 0.6240.01

8 0.46#0.01 0.51#0.07 0.39#0.06 = 0.10 0.74#0.02
10 0.5840.05 0.57+).01 0.43#0.01 < 0.125 0.83+.05

Note: Values are shown/a means =+ SD of ftriplicate
determinations.

HEAFLS, Feah 0L IR ) St im v S IR AR
K, ODroo BA, RUIRERILIRRE /. Bk 2
W, SANERBMAERA —E KR IRRE ), BRI
B8 5 KB R R A, 2 R VR 2 IRV Y 10
ma/mL I, WA, US4 AL o 2
M) ODro 73 il i F] 0.5840.05 . 0.5740.01 #
0.430,01. WLIER AL 274 & BRAFRIK) I I e
IS, BT EEFUEAMMR, H=FMIE5 R
13555 F PHAE XTI 2 GSH. You Z522IAf 7t R HH ekt 2
IR BABGRIIEIR V), X ATRE 5 & His. Met. Trp.
Lys Fl Tyr iX & 5 51 A0 i A IS M S5 -

24 EOBERLTELN

KH HPSEC 1 52 I8k SC T ARy 7555 IR AR o
TR, TR EREWE 5 R, B REe i
VP B R L I I AR L B R 3. IR AT
a, WUEREE . WA g8 AN Lot 2 1 i v 22 IR
(4> 180 A FEAEFAE 5000 u LLR, 4050
87.56%40.11% . 76.23%=0.44%. 73.83%0.73%, ¥
DAE AR AR AR Ry, sk g B . (H=A
S EAEE W e SN0} S S V17 N = 0 FBEN G ST
EMER NREAMFRT 272/ T 1500 u 45>
FT o EUA9 B e 9 42.55%:0.27%:; RV 214 55 1 B
A B I 3 T FEAE 1500~3000 u 22 08), AT A7 EL A
N 27.79%40.35%; & it 25 B SO A i Ei e A iR
H, 2 TEmK, & fE 3000~5000 u Z[h],
T EEiA 27.96%40.02%, KT 5000 u 9 T
26.19%40.03%. AHECL 2T, WK S e i fde s R
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WU, N TR . Aleman ZRBIF TR L, /N
o T BRI KB B S TR T o o ST SR
FOR AR EIAAT PR A N [CER B DL 3 P e
Y UL TR W SR TR T B R MR LA I T
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E
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Fig.5 The molecular weight distribution of the protein
hydrolysates
Eroar MURK AR, b: WURHAERABMKR, c
AR & G EERE i 1: Mw>5 000 u, 1l: 3000~5000 us II: 1500~3000
u, IV: <1500u.
*3 EOABBRARS TENH
Table 3 Molecularweight distribution(percentof the total area)
of protein hydrolysate

o Mk&EE MR HEE AREAH

mul HFE A ; 5
BOBTEN mame b is  SERRI%
I >5000 - 12.4540.02° 23.7440.28°  26.1940.03%
I 3000~5000 32.4540.01% 21.7240.40° 27.9640.02"
Il 1500~3000 12.5740.25° 27.7940.35° 25.6020.57°
IV - <1500 42.5540.27%". 27.0240.09° 20.26+0.14°

D AR FR-APRARNFEREALENRE R
(p<0.05),

3 g

3.1 PG E AP NUR L4 5y SRR A A
(1) 45.42%, WIZEEABRAMN Y 31.20%, HHEA
Hor ik 20.69%, FEERAR G 1.67%. Z=ME AT
W T BRI S 5P E TG ARG I P SR . Bi/K
PR LR AR S B &

3.2 JHER LIRS EEAR IR SN A SRR 45 R R
WS EARE = Rl R (X DPPH [ 3t 33 H H

FAREA TR T B A BT SRR, Hisk
R 5 R R EAAE— BB R . HHEWME
H B A= AH L, R B B 0 B FR R TE R 2K
Bilf, X DPPH H Hi3E. 5 { il E AN E T
H HIERRIE T 1Cso E53 04 4.82. 470 F1 3.75
ma/mL, KRN 274 B 1 AR S AR VR L
b, MR 8 AR T 4L 2R R A= ik S5 J0Ae 2,
WL 10 mg/mL B, H ODro 7351124 0.58 F10.57,
B A B A SR RE TR . SIS SE IR R
g ks =N A 2 U RN DR mT
DUE BT R AR PT A A

3.3 R FE XL AR G AR Rt - AN g 8
o Bl . Hohar TR /N T 1500 U N TR S
i, 1 42.5540.268%. NS AT 4R AR ISR I,
B PR A BT R TR B R R WU E B E
PR AGRR 2B, 0 B [ e A R T
55, RE5MERGFEAME ERRR. WHAOAE
e 2H AR M ARRR Y G R AT St B TR I R R IE
R — 2ot

BT Sk
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