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Abstract: Protamex was used & biocatalyst to hydrolyze the crayfish (Procambarus clarkia) head protein (CHP) to prepare antioxidant
peptides. The antioxidant activities of crayfish (Procambarus-clarkii) head protein hydrolysate (CHPH), including reducing power, Fe&®
chelating activity, DPPH radical scavenging activity, increased with increasing the hydrolysate concentration. The molecular weight distribution

of CHPH revealed tha 95.14% of the total amount was peptides with- molecular weight lower than 1000 Da. And pH values had a significant

effect on solubility, foaming capacity and emulsion activity of the hydrolysate.

Key words: antioxidant activity;functional properties; procambarus clarkia head; molecular weight distribution

S R REAT, bS50, 19294F B H A5 N
FIFREM, TEREBINRIELESE, EIRFEE, el TR
R ARFE AT DR EM I DL R R . SR, ¥
R~ 0T o AR I 5 EE80% ok R Sk MRS HE %
I, IERT T EPIRE IS G fRIOEIR Sk
FE 913.13%, MAENG4.5%, 585 10~15%A155 %
BE7.5%, [FIS A N IR R SR SR R,
LI HTRAR MR B8 5, F =& n[iA10000 t LA 1. Fifi
5 5 PRSI AT A V2B PSS B e A= e
Ko 7oA T RERLEFEY) . WRARER L AT kb
H, BEER T RIRRIRDY, LSBT

R RIRPUE AT s A T ) 24 ik
X, AL B AR A R 8ER, A
fs HER: 2012-11-14
EEWE: IHERMEIERE (Rl N1172)

TR @ Sk (19820, B, 4, WIF, FosEARREROTFL
5% A

729

TEKIIR R FUIRR Sk R b s A
g, VPRZRFFCIESE, S A B s vF
LY, WUEAE . b, RGBSR M RIR HL
A B, ARl E A N A YU IS I
AT CARRIRARPY H EHHKE, Bk RERUS SA L, FEBIAL
AR, T2 S bR AT R A L
MR, PRI AATT SN SiE: RAR B AT 1T 5 B
i

AHWFFLIEH Protamex 2 B o FQES IR MRSk 25
FRETKR, 395 THURIIETERK, FRE T A
TEVERIHRE PR, S MR R Sk Hh SRR AR 4
PeFERAE TR AR S, RIS A0 T iRk R
LA 10 285 7 B AR LS AL T S5tk

1 RS

1.1 eSS
oo BRI RSk, VLRV Z2 TG B Protamex &


http://eng.hyit.edu.cn/show.aspx?id=31&cid=11

M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.4

g, FETUERIAN) TREAMRAF: JE8YE, PHEEdmdE
FAF]; DPPH (ZRACERMER: H %), GSH (%
BEH, ABTS (2,2-BR%E-— (3-LHE-FKFFMEM:-6-
iR ) —4kih), £ Sigma-aldrich A% ; HAbiR
BIRo A4t

HH-600 % 248 i /K i, UVT52N 470 i] Wyt
FeRET, RS AARR F; FreeZone 6 L HLA5A
U TIEHL, S5E Labconco A ]; FA-2104N HLF4 7
RV, LR EREEAGES AR A F]; eppendorf 5430
G EEE O, EAEREARAF .
1.2 SEERTTVE
1.2.1 dRREAKEHSTZ

$F 3k —> T B B BEF Sk by — BEAGEF Sk — SRR T — 3
IR AR Bk KT IR I K E OB — REF (100 C A
7%, 10 min) — & (10000 r/min, 30 min) — L& ik —iK %
SATAKRTIHRSIRREK

Horp g 25 BER)=1:500, BRkkr k=117,
TR 55 °C, pH=7.0, I} [A]t=320 min. PN 5E K
Je, XHKIRFEYIRIKAREE  (degree of hydrolysis, DH)
HEAT I E B,
1.2.2 dFFE s ARUEATRETEOY

DPPH - H1 A5/ Brfie /5l 2 B, 3SR fg /il e ),
FeZ* 24 il el
1.2.3 R E AKTIRE RV

pH-VA A I B, Yk TR RE T il 2 ), A
A AE D 1201,
1.2.4 KBS FE A0

K R 1535 il s, ki TSK gel
G2000 SWXL (7.8 mm>30 cm). Hefiii: /KIZIEI= %
418 (55:45:0.1, VNN) o FEIR N = s diiE 0.5
mL/min. FEA: 220 nme i /ERR 2R FRvERE
im: Gly-Gly-Gly (189 Da), Gly-Gly-Tyr-Arg (451 Da),
FFEA K (1450 Da) FH4Hff t43 C (12384 Da).

2 HERESH
2.1 BN

HHE 1 a A, RSk 8 E K =4 (DH=13.6%)
BABENEIREE ), 1 H SRS 2 5
T (it 3ka s, (HRTE 0~1 mg/mL FRR FEVE Bl Y
CHPH )ik 5 7 BT X B BHT . IX Al RE 2 H T
CHPH & Z fIKRAEY), Hrh R 2k G 5y sl o
R 7. Binsan 55 AR,  FUYNTENT IR LA R 1)
A EPE SRR 5 R RE S SR R A 2k
P16 1 R F40

0rr

+=BHT
G —«—CHPH e
05
2 ___,_-o-i

04 T
. .
T L

[ —

0,2

_'_,__FI'
i1 -
_'_‘__.,-o-""

I:H'I 1 1 1 1 1 1 1 1 1
0 olo0z 03 04 053 06 07 0E 09 10

ANFHTHEE / (mg/mL)
B T REAMR LK AR B[R e
Fig.1 Reducing power of CHPH
2.2 Fe*E4TI
IR R SR RIU YY), AT DARE Wt 5
BHRTERN, SBEGEBCEHRER, KA LS
SO RGN R o AR - S il ) R B S VA L B
H1 B2, i Sk FUK IR Fe? B IR A L I
FEORTHG K. BINESRE I TEDTA, (HREIRE N
6.0 mg/mLif, HFe*# & 77153 783%LL .

Log _ ;__——+ j_ — N
af - —

—4—EDTA
—a— CHPH

I.I | I | I I S
o1z 3 4 5 & T B 9 10 I IZ

AR E (mg'mL)
[E2 5 BTSRRI 2+ B & BE N
Fig.2 Fe?*-chelating activity of CHPH

2.3 X DPPH -H HZ: 1 FrAE
100
[ 33
thh
. F s
B "
& a0f
. ]
= 4f [
T 10 ;'"I ——BHT
=l s CHPH
=10
i I I I I I I L |
01 02 03 04 05 06 07 08 08 10

AR { (mimL)
[E3 e BT Sk K AR AYDPPH 8 £ B PR AE
Fig.3 Scavenging effect of CHPH on DPPH
DPPH - i =R SEB 4 )2 S T 5E B 7K
A . &l 3 Fi, X CHPH AN B
NH) DPPH - Hi2E i FRiE Sk AT 7 IE,  [RINHE ]
BHT £y [ HBEETERR O R o UF kiR FIR ) 1 e T

730



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.4

BRI J 1A — S R S80S, Bl A 7K AR v R )
H: DPPH - H1 2535 e 1 S D A Fa % . 1Cso(BD
FH I TE BR BE /708 B 50%I BT 75 BEAAT iRk B B
12T 2 EH HIEEERR I 1Cs0 BUIK, RITZH R
(1) AR BBk . TEANSEEG R, UF kB UK AR
YK 1Cs0 N 0.175 mg/mL, T BHT (1Cs0=0.095
mg/mL). 3XJ& T BHT A& b e esfl, msrk
B AR AR Z AR A Y0 A k. Horp Rk sy
TFEVEFE 2 K0T RE R AR F BB BRE 1, A
T H AT B EUAE R 2R A RS S BRiE 7y, B
BEAHRATET
2.4 WFFE KBV TES A

EQIN I W NANC R K7 =R A i SR Y EPS
Mo WEARIFR LR, 95.14%H MR S8 F K R ) 43
F#/T11000 Da. XU KA L& T ORE MK 53
T 2K XK & 2K &/ T180 Daff bt
1 545.15%, 37.68% )% Ik 7> & 4180~500 Da,
12.31%[1) Z ik 47 - 9500~1000 Da. Gao: A\ il 1
MRFF B KR 127 88 0.8~1.2 kKDaZH R 122 ik
HA B MU A ERg A1RsL, R, dRSkOK g i
SAAEE JTRT B ZERUE T 7312/ 71000 Daffi £ ik
5

~
=1

(L6l - =
i"'l
f |
— d0r 1
< '5,'
(20 =
T emz|
il *}E“ -
- I""I
1.0 — T 5 =
5 ] 15 0 15
Mnutcs

B4 fREEAKBYINS FENH

Fig.4 Molecular weight distribution profile of CHPH
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Table 1 Molecular weight distribution profile of CHPH

»F &/Da % MK e 4511%
<180 45.15
180~500 37.68
500~1000 12.31
1000~2000 3.19
2000~3000 0.72
3000~5000 0.44
>5000 0.51
<1000 95.14
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Fig.5 Solubility of CHPH preparedwith Protamex.at different
pH
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Fig.6 Foaming capacity of CHPH prepared with Protamex at
different pH
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Fig.7 Emulsifying activity index of CHPH prepared with
Protamex at different pH
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