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WE JREE (Mustelus griseus ) BEFEEFENRRELD , UREEARARE , RELEIEATIEER , &R
WTIAMNEOBRBEEFNGEIZZYE. ER2FY  HREARTELSHRNSEKRBRLEN  BEER
55 C,pH {E 4.0, NESE 4% , BMEE 2 ho NRBHEERNENSHRHTELER N , ERET : HEAR
AR BUEFE 220 nm M 280 nm & , HFESHNBAL ; HEFRFNREMEMREYE , EEERN BUHUEET , THKH
BREMBRAKESFIR (50.76+0.71 ) %H ( 85.41+1.33 ) % ; 3 DPPH BEHER ABTS BHEM ICso F : 0.55. 0.28
mg/mL, FIAGABERERBEANSIRRSRNBERNNGEER , HUSHINEHRERE ICo F 04
mg/mL ; NEEYEERTOMNEAASKINE BI6FI0 ARHNBEREEEAENNEER. LRERTHSFRE
BFSREERTIONARMEMSE,

KR MEE;ARZHK; BUAMR ; nELiEh  BRERE ; ReXR

FEZES Q180.17 XEREB A DOI: 10.6043/j.issn.0438-0479.201901015

Study on the extraction and function of antioxidant peptides from skin of Mustelus
griseus

WANG Baoxuan!, WANG Qin', SHI Yan '™, LU Pengfei!, XU Xinheng!, CHEN Qingxi!, WANG Yue 2

(1. College of life sciences, Xiamen University, Xiamen, 361102, China;

2. Xiamen Tekwon Genetic Technologies Ltd, Xiamen, 361028, China)

Abstract The skin of Mustelus griseus contains abundant collagen. In this study, we treat shark skin with papain, taking the
antioxidant capacity as the index to choose optimum technological conditions. In the end the optimum hydrolysis conditions
of antioxidant hybrid peptides: enzyme solution temperature 55°C, pH 4.0, the amount of enzyme 4%, enzymolysis time 2 h.
Then, we analyzed the physical and chemical properties of the antioxidant peptides. The ultraviolet absorption peak was at
220 nm and 280 nm, which was consistent with the characteristics of peptides. And it has good moisture absorption and
moisture retention, which were (50.76+£0.71)% and (85.41£1.33)%, when there's 43% water in the air. The ICso of DPPH
radical and ABTS radical were 0.55 and 0.28 mg/mL. Mushroom tyrosinase was used to explore the inhibition effect of
peptides on melanin, the /Cso of which was 0.4 mg/mL. It was found that the peptides also have an obvious inhibitory effect
on the melanin of B16F10. These results provide a theoretical and practical basis for the application of shark skin peptides in
cosmetics in the future.

Key words Mustelus griseus; skin peptides; physicochemical property; antioxidant capacity; tyrosinase; melanin

RIREAKE & AEREOHER. WEAK. RMERES MR, &M R & e k>
antle H AT S A UK % 2 AoK 2R B . B B EUE . A RS . O R
o AR M i SR A S R R R IR R A R R R R R, o T EEUDN, AR T
7o 7K H AR 5 4 N AR F) BB T i S5 A Y, 8 sl o v AL v A

Wk H3H: 2019-01-16
HEUH: HITHEBFEFRREHE S (17GYY011HI05)
W% kit ia) . 2019-05-0509:34:05 w4 k. httpi//kns.cnki.net/kems/detail/35.1070.N.20190430.0946.002.html



2 JE TR 2222 4 (AR B R

FERRTA T, EoaRND SRV s 2 —, BRSNS TE&m T AT R EEE T T E M
BeE R, B AT I Ol 0 R BRI It A v AE T e A R R A D, T R R R R
F 77 TH B SRR, FEILA KR BUR R 2 IRf DTk, RERMMIE. L. ik, BEEM SOk
FEIF B 45 18 ) 75 i AN FL s el f je b SR B IR SR AU, AR A EE R IR R AT A, I
TR NG R 7 R w] G B AT H A DI RE M 2 K, J8D 1 R RIS AR TR AR SE, i BT
SBEK, BRIEES, HARE, NESKMEA™ . ANEAERETRERAME, RABRENED
Frate, REEMTERARTE L-RBER. L-BaR. HaRM LN R, B v 2 & A i
AKARAE . eAh, ARJER AL 2 — R A Ik, B REVIEI & A B 1 W R IkEE-CO-NH-, LR 1
JREBUNA 2 IR, 5 TR PR AS SO F A VAR g K g, 3l B BOK K B e
RE T HAEAZK, 5 7T ERIMETTR, G TR EFMRES RS, e rEaedtir o
e

1 #MRERE

1.1 # #

KB A RETEITK ERERBEARAR, KRNEARETETEY TREFRAA, 1, 1-
TR 2-ZRH AR (DPPH) T Sigma A ], BEE R IREE (BEVE /7 1000 U/mg) M L-3,4-—%%
HEHEM (L-DOPA) T Sigma-Aldrich A7), HAl 7)1y Ay 7 7 #r 4l
1.2 /5 &%

121 ANEHB (3500U/mg ) BBEEEFENERRZZH AR

KICHARAXAMAEE, CUKMEF=YI) DPPH H HAEERZFNIEIR, 2005 pH. INEgE . S E .
T X B AR AR R . BARSEEB RN 50 g KERARIIIK R E A QGRE) A 20 fEAREE
K (1 L), EESELE30 min, fFHAHEZE, S, MARNEABEG. ENEE 5.0%.
TR 55 °C. BEMENTTE 4 h B4, WEE pH  (4.0. 5.0. 6.0, 7.0, 8.0) XEGMERURMIRI; 2R
fE 55 °C. BFiE 4 h « FGfE pH 5.0 MM N, BEAMEGE (1.0%. 2.0%. 3.0%. 4.0%. 5.0%-
6.0%) X EEMESURIIEC W, fENEERE 3.0%. WRE 55 C. B pH 5.0 UM, WFFRETE (1 h. 2
hys 3h. 4h. 5hy 6 h) STEEMEARIIFM; EINEEE 3.0%. KE 3 h. B§#E pH 5.0 (T, HFR
JEPE (35 'C. 40 C. 45 C. 50 ‘C. 55 C) XFEARACR ML .

1.2.2 EXRKRMALCKRREIE

B4R R In g 2, UL DPPH &R F VM ERAE, X pH. MBFE. R, BEAEN AT L9
GHIERZRE, MibE )y 2kl T2, FHEEKTFLE 1. HIERZFE R M & AT
B IE

F1 BRI R KPR

Tab.1 Levels and factors of orthogonal designed experiments

K A (A) /h pH (B) iEEE (C) /% i (D) /C
1 2 4 2 45
2 3 5 3 50
3 4 6 4 55

123 MEEARZSRKNEND T

W EEI IR G 2 IR AR T 0.5 mol/L BEIR#Eh&Z il (PBS) 1, WAk 0.1 g/L 2 KIEW, 1&
200~400 nm M 28 40 0 X AT 6 .
124 MREEGFRZROEARE. REXREMNE

P RHE 315 23 SR OB K 23 B R R O IR o AR BE PRVE AR R BE B 2 5, AN R IR B ARV R )
KA FWAER JIANE, RK 2 AR 77K 55 B RE ST AN [

WA I e B KSR T R AR RIS T 55 CHAENM T 25 E, ks TIRmEER 0.5 ¢
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FEATRRERS, HFRERBCE THOE WAMBRERSER HXTEE 43%) TS, 2 BIFRE 48 h
JE R 96 h JE i &, AR N A S R

Wi T = (W-Wo) [Wox 100%,

b wo AFERIPILE R, W NFERE 48 h JEAT 96 h JG I i & .

PRIBPE R E : W TR P B AN R B AR VA D, K R IR S R S Ak S CE 48 h, FREURE
TR Wa, EARSRCE BT R RS R R 2, ARYE R TR A S R R

PRIEE= (W-Wy) /Wy x 100%,

Horp Wo AVREE 96 h JEFE ST, o oK TR Es b (M RN B BR ANV VR, OB R IR R R
JRELTUE 48 h JF IR = .
125 REEERZHKHNREEDNE

1) K& R AR L Ikt DPPH [ i % 17 B g /11

DPPH £ R 4% Brand-Williams! %5 & 3 57 J7 vk AL _Fon DLkt , B 2 mL AN [EIK B K 2L & fa
FZRK, A 2 mL 0.004% DPPH ZBEHER. REHA)E, FihFFE 30 min, 7£ 517 nm AL 2 Wt
fH. 2R RFEIK

I =[(4o—A41)/40] x 100%,

b 4o 02 mL WZE /KM 2 mL DPPH ZFEEHERD AIMNEE S AT IROEE, A4 NIIAFES G
W AE -

2) KEEMBERA LK ABTS H % 17 B hg /101

¥ 04 mL ARWKERHNKEERAGMNZIL, WA 3.6 mLABTS T{E# (OD734 nm A
0.700+0.05) , BEWAE, FiE T#E 6~10 min, 7F 734 nm 2WEROGE . 2 R WZE K.

I =[(41— A40)/A0] * 100%,

Her 4o (I 0.4 mL XZE /KA 3.6 mL ABTS TAEWD RNIIAKRES AT IR CE, 40 AIIAFE G B
W 1E -

3) KA IRA T Z o Fe b Ji 7 it g m 2]

¥ 0.1 mL ASFIREE R K B 6 1 i 2k, A 0.5 mL PBS (pH 6.6) £1 0.5 mL Zk&L, 50 CTK
¥# 20 min. HUH AN 0.5 mL =& LS, BN 0.5 mL @ 3E/KA 0.5 mL =& L8k, =EEFE 10
min, 7E 700 nm &b E W AEAE . 2 ERER AR K

IR F7=[(41— Ao)/40] * 100%,

Horh 49 (1 0.1 mLi#EJ¥E/K. 0.5 mL PBS (pH 6.6) . 0.5 mL ZF LM, 0.5 mL =& LM, 0.5
mL HEJEKA 0.5 mL =&AL AIIAFE S AT, A AINFE &S R 6AE
12,6 REESFRSHRNEHNERERSBEN NG ERD K

W5 KR 7 IR A R 2 I B TR — T B A, WA L4 . e A 3 mL AR RS
M ZRE T K, wE A FEIRE 2 KW, LA 1 mg/mL (1) L-DOPA NJEY), 0.05 mol/L PBS (pH
6.8) NZEMWK. £ 3 mL WIGARR S, [FH2ZREENKE, MAARRKERNZKE, WE 475 nm
WK S g, RS H LR R 7. DAY i 2 R EAE R, 15 3 2 K0 i) i 2 R
(AR R £
127 [REEZHI/NE BICFI0 RERBEAREGEXSENT DT

KM RPMI-1640 }i953E, 78 CO, WiFH 37 C, COx R H N 5% M F03g & % 1~ 52 75
BIGF10US 4 i . frd oA K Erah &RE, & 025% & AR, H48, 35K 595 5 ik
DMEM. frdiffi K 2inmaRA, BEEE AR EF R BAmkE, T 6 fALihisE, H4k8H
DMEM 772118124 h, WiBEfS, FE:9RK. R IIN S AFKE KL E Z K DMEM 5598, H4ks:
B R 2~3 do DRI S AEE T T B RO ER B N B R, B0, IELE.



4 JE TR 2222 4 (AR B AR

QERS SN

2.1 RKNEABKFRHEREIRR

AR T RN A BEE KR & R KRS . LB =YK DPPH &R AN ALLR, BEfR
pH. Jnfg&E . BN AN AR . g5 RWNE 1 Fros: BEE pH ERIEIN, KERKPTERE 20
do B A FRERES, pH AN 5.0 B, HPTEEE iR, SNEEE RN, KR PTERE 1
ik, ¥WRINEEE, LA SRR LPUEMEE . INEEE N 1% INE] 3%, KRR KSR RE 138N
FA B, INEEE N UEAL RS AR B (p<0.01) o TIINEEE M 3% INE] 6%, BHLEALAE S
T4 B R, INBEE S% I KRR PTERE ) SINEE & 6% ML, ZRIFARE. Fik, H5E
FIRA T, ERE 3%MINEEE KM E ) . MR ERARE, KR MPERE %, BEEREM
Tt KRR ST EA R 1IN, S0°CHF, KA ST EARE J) B, Bl IR R SR T
KIS 71, P EALRE 1P IE % . 4B/ 3 h i, ZHOKMRMIEILRE /i, €T 3 hll&m T
3h, PUEALBE AT I, Frbl, #&i%$ pH 5.0, 3%MINEFE, #HE 50 C, B3 h fENIE
2SI S A

35 T T T T T T 1 0 T T T T 1
3 4 5 6 7 8 9 0 2 4 6 8
pH msi i (%)
45 80
75 Aa
2 40 :ia o

KEFHARRREREZE (P<0.05) , NEERAFFREFHEE (p<0.0D) .

1 A [E) R 3 % A TR G /K M A A e £ B2 7= 1) DPPHL 3 Bk e 7 1 52 1
Fig. 1 DPPH radical scavenging activity of Shark skin hydrolysates at different hydrolysis conditions of papain

22 ARMEABKEHERKE
H B[R] 2 S B0 19 2 A B 1 Mg /K i Y £ 1 2 BRI 26 A D9 BigARINT 1] 3 hy pH 5.0 Bl &7 % 3%
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(3500 U/mg) « W55 C. RIFHAR KRG R KE ER LK, DAL IRELZ k&0 .
2R 2 M el s, & DK 30 AR A B /K & 5 2 KR R 2 ik P 8 C>B>A>D, BRI
&> pH >Hﬂlﬂ>@§ﬁﬁ:/mr” W W AR B LK C3B1ALDL, BIEGAERTIA] 2 h, INEG & 4%,
pH 4.0, BEMHIESE 55°C.
H2 10 2 IR AR T E 32 5% BT

Tab. 2 Orthogonal array experimental results of enzymatic hydrolysis reaction of peptides from shark's skin

RIS A A/ B (pH) C (/%) D GiE/C) DPPH &%
1 2 4 2 45 0.508
2 2 5 3 50 0.586
3 2 6 4 55 0.647
4 3 4 3 55 0.579
5 3 5 4 45 0.640
6 3 6 2 50 0.401
7 4 4 4 50 0.625
8 4 5 2 55 0.454
9 4 6 3 45 0.512
ki 1.741 1.712 1.363 1.660
k- 1.620 1.680 1.677 1.612
ks 1.591 1.560 1912 1.680
k4 0.580 0.571 0.454 0.553
ks 0.540 0.560 0.559 0.537
ke 0.530 0.520 0.637 0.560
R 0.050 0.051 0.183 0.023

23 WIFXE

NT B AFRAL I T2 %, M1 E 2 1 DPPH BB EEEmMNAE TR (A2B2C3DI .
A1B3C3D3. A3BIC3D2) 5 IEASLU 15 2 /0 & L % 4F CAIBIC3D3) AT . g5 R T -
A2B2C3D1. A1B3C3D3. A3BI1C3D2 [ DPPH i&EFEH 45 4: 0.575, 0.563, 0.486, ifi AIBIC3D3
FITERR N 0.581. EMRFERENZ AIBIC3D3, Kb, e mAMEMELEN: INEEE 4%, pH
4.0, JLE 55°C, EEAAEWIE 2 he
24 EEBRZHOKBRWEND T

fE 20 FHEFERR T, Trp 7£ 280 nm KA 1R 5% A5 AMRAC, BRI K 2 $0 3E FA BTAE 280 nm 40
R . MR SRR E, RIEE AT ILEAE Trp,  Hol K A7 B AE 225 nm 41200, K] 2
FLLER], KEEREHEZ IRI/KERE LI BRI EAE 220 nm K22 A A SRR, X R
JEUER BRI SO o T AE 280 nm AL tHER B T HAR SR AR IR, XA SR G T 2 IR EEOR
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1.8 -
1.6 -
1.4 -
12 -
1.0 -
0.8 -
0.6 -

0.4 -*J
0.2 -

0.0 T T !
200 300 400 500

K /nm

I EnEl

EPR A EINEL TSR
Fig. 2 The ultraviolet absorption spectrum of Shark skin peptides
2.5 E&RSIRETREMENFREM
H AR =7 B 8 A R T 0 R R S R, DRI A A — Pk s ) e, oA
SCHP UK L7 B R VR MR D B A IR, R IR Bt RV 2 T R I A A LRI A AR AR T
W, BESREEEAMM, RS TRETBEEH. XU T RN 2 kB KRR OR 8 2L
R At SR INFRSR A T R R

*3 ZIRA TSR P
Tab.3 The moisturizing and hygroscopic properties of polypeptides

FEfh 48 h IRZ /% 96 h WLIR /% 48 h fRIEZH /%
VRN NN 32.55+1.04 50.76+0.71 85.41+1.33
KEHEEE 15.19+0.17 22.45+0.81 77.51+3.25
Hi 70.2142.57 92.20+1.91 92.24+0.56

26 BEARSHHREEE

DPPH. ABTS H H2iEMR K& Fe¥' i Ji Jsei R, M&E 2 KIREM M, HyrHtbae /i
. B 3 ERREW, BRAEEZIN FrEARMMIAEIR /1, HXF DPPH 1 ABTS [ ICso N: 0.55.
0.28 mg/mL. M fR#E SCERRIER?, B9k 5 i JR & (ko6 DPPH H %, ABTS H HZE 1 1Cso 239 N
56.31. 2.51 mg/mL, HINBKEHEBMKTEAE 2L, BRSSOV E B 5 2 A PSS 1 77 1 1 S
FHSRAE T R HE
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B

(A)DPPH [ HEEEFRAE J1; (B)ABTS' [ H1Z Gt /1; (C)FRAP & T & KA /1o
EIS N E AN E =R A V)
Fig. 3 The antioxidant capacity of Shark skin peptides

27 BEBRIZRNEBERIREH NG ER

LA L-DOPA JyJi¥), Wl 52 R BUI) #8122 JONS 6 S BR G 70 OS2 o .U 0 B9 B N2 A& 2% v 20 31l o
AR Z I, BT TG T RG5O R LR R &R, SR 4. R R Z IR I
X T R il Y — By Wl s A AR AR R o D2 3 BURL RS 70 T B R U R IR (ICso) N 0.4
mg/mL.
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1009

80 1

60 4

40

FERTERIE 7 (%)

20 4

0 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

p(mg/mL)

4 el A 57 20 JROU I g I PR e ) B
Fig.4 The effects of Shark skin peptides on the activity of tyrosinase of mushroom

28 EHBFZII BI6F10 AR EGAELRN G

BI6F10 4 i ¥ #% /F N 70 BB R A R A28, A SC A L BI6F10 AR RN %, H 0~1280
ng/mL 2 kL B16F10 403595 48 h, W BERMAKEN, Hild MTT 0w 1 240513
BT UL, ERWE 5 Fin: BEEZ KRN, BaRBEEE N, B s 2
Flggm, XLk BR T Z N BE KRG RER — @ WIHER, H2IRERBE.

1.2+

0.9
B
m
£ 0.6-
=
g
0.3

5 % fth K2 2 o6 B16F10 20 3 58 15 00 &% 8 (0 3 & BV RS0
Fig.5 The effects of shark skin peptides on cell proliferation and the content of melanin in BI6F10

3 4 1

Aot AR A BOR, B R AL, Bk T AR R IR R AR A U7, i
PRI AR SE g, WhoE 1 il 46 B m DU AL RE 70 1N e f BOIR & 20 IR B EE B A T 2056 1k ARV 1 i
NKFER, pH A 4.0, MEFE 4%, BEFAIRFE 55 C, BGMERTIE 2 h. % R AR S 15 30 1 B A Jre b
HE 1 2 IR W2 08 IR B A AL A B A R S R 2 Ik BRTR & L 2 IR B A R 2 ik i D RE
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M HIE R T HALThREEM Z /K, K TIREG Z KRN .

SR, AR SCHIREUN B A RR A B 2 IR PUEAL . RSMRIB T T A B SR . X DPPH H H
F K ABTS HHFEK ICso N 0.55 F1 0.28 mg/mL. ZMkHE S&EIE. . RIELKER, HItE
BRI RBIER . DURE 38R A M E M AE NP EXT I, 7RSI AR N 43% 1T,
R Z KRR T Re R T H i, RIH R IRIEYE, XK R B T A0k b (0 7 I 750 4 £ 21 0 5
i

[ A, ASHIE 7T DA 4% I 22 I A A A 07 00 B €8 R Pk 700 0 — v Bl 282 37 1 — A 0 0 3 4100 1) 1) 14 A
B, PRAMTIESEIG R BT, KR & AR 2 O B g I R e v R A B R A EIAE R, ICso N 0.4
mg/mL, 288 7 EER A HMNEEIIE. ELV/N R B16F10 2 6 208 4 g o r= M 8 38 SR 40 o 11 5K
B, RILT Z RN e B Re ) AR IMEIER . g8, AHE TSI 0 R A 2 Ik
RN BRI F G — 47, (HRHBAYLHNE 7 — BRI 7.
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