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TCA-SP 4% 5% % (28.74%) , GPC-100 °C=2 h #= GPC-N-0.5 h &4 £ 5T & # & % 50~1 000 pg/mL 36 B , % £ 5% PC12 %m it
FHHRFra, ERFREH 12.5~200 pe/ml, 56 B xF D-F U4 P % PC12 m I A ARG 34 A — 2 a9 1R 7 450 , Lo & 4

R R E T, ik % R e P R G 8RR R P AF GPC 89 TCA-SP 42 B 2 PC12 o9 4% 37 4F A A0 i

ES < 4n]

XEHRS 1009-7848(2024)10-0271-10

Wil 5 3 0 22 0% 7l B R S T 58 35 KR, R
g0 SR FH Al BRI 2 SR BHUBLE AR YK 6
IR S R Z AR RS~ SHEXR
SR K A AT B R 3 £ PR B K L TG UL TR) o, 2
A AR R Y R AR i 0 R R R
FE N T A B T i 2 — o RAESFRGE AN T
EOESRERARY: o N o SWANC S ) S <29 ) I IR 5 < K AN
b R WA G 2 RS L A A 6 £ 1y KK A 6
i Jiz Syt 50 B i TR R

VANDIWEID 1IN Bl g = = D R R = 90 5
HEEW T0%LL L 05— FLLR AR 2 il 5 e I B
Jie K Fe I R ) B Gp AL £ g oML AR o T
1 95.51% , Hor e b 2 1 o SR Y 79.429%1, A
fich 1 jdz v 4t BB i i e D IR (P e IR ) e 6 B
ATz —, ARSI B $2 71653 £ iz
P BRE AL S A | ] P 6 R A U T B A
1N £ 7 AN = R d SO G 3 W N
i, LA [ 6 R G R LT A B 1] 0 £ 5 4
B, EHT, T3 L 0 a2 0 R R TR K

KA. 2023-10-15

BB . U 7T4KIEKLH(2020JH1/10200001 )
E—1EE. WA, & i+

BEEE: MY E-mail: sunlm1974@163.com

oK RBR-KRE AW, Ak, BBEMAE; MR IER
DOI: 10.16429/j.1009-7848.2024.10.025

2 R VG T K O f0 f2 FIIRK B AR fz . BR A A
AR £ e B I A BT SR A iR o T
TRV 5 P (EL 2 [ P i 3 465 £ B e Dt O™
AN TR K5 7 B 8 DR LA B AN A S
REUIROC 50 10 J5E R 32 Je B i i B
WL R, HAF R Bl 3 A A Y R DR AN
B 7, 3 fol 4 05 £ B WIS MR i B A A T2 B AT
—E MRRIR M , G 5 O SR v A A
A T 8 WS B W K™ i, 3 R AT A
IR A

A LA e 52 D JOR 7 ity o T 37 L DLt
BRI REE fh FERE, 7RSI #7795 L A F9E
Sl w5 B AR 1, R A KR ) o 22 IR,
Aol 512 i A 14 DR 22 IR 9 A 38— ik L AR, T
T RS AR 7 22 BRAE P2 Al 38 5K e
P 5 1 B O VA AT B OR PR EE B9 J5ORE IkAE ™, A
IR Z KA 7 HYIESK 2l TR 2 K e 1Y
e 2 VR AT ST R B, A0 0 R T AR AR IO
TR AU A G AR SRR Rk i £ 10 6 £
K W e -k &2 59 (Gelatin—peptide com-
plex,GPC) ., HH{, 7 Ml F4 5 A {ff F i e 12 ol 46 Jig
JEUIK 3 2 Fh 7 u MRS AT 5 AR A T
U R DUAH A



272 hoE g

ol

2024 4F55 10 14

ASCLL GPC 15 3R N 6 b, AL 63 0 F7 iy Ak 2R
ZA LA B ISR B GPC 1 461 o LA 5 BT 15t
KT HEE GPC HIKY, L =& LW nl i 5%
K (TCA-SP) g 48 5 , 0 Ak 1 A 32 1) fie 35 2 11 G
PATCA-SP 15 22 85 5 1) R 1 R A 125 T 1% GPC
XS W SE P R I E R D—>F FLbE i 254 A
17 PC12 41T 1 05 | Ay 6 R e D B 7™ & 1)
o 8 A R AL B S

1 #REFEE
1.1 #HRSiKFH

IR s iy W e K R SRR A
FRAE] (M) o BV I % g % 4t R U8 40 i i
(PC12 4tk ), S A7, L- R 5N
B =R LW (TCA) D-F-FLW , 2 sk A=t A B
3] EE T o R R A R OR B R T R
F AR ST SR , K Tt A1 PR A 5 1 R
(181.18 u), Sigma 2> 1) 5 /K AWK (1 072.047 ,
651144 v) , AL RFEERFLARA A 40l =R
C(12384u), Lig/E T A TREARAR; BEA
it | v Pk B G R R G L 9 s et R
fity  AUBR R 1, b R R A IRA E IR R
M3, b e B AE W BB A B A B 50.25% I il —
EDTA , 26 [E 38 2k QR B4 Emk i (MTT) , K
KEAL2EH] ) RPMI 1640 15 5 5E | 20 ) /R
A BR2 w5 H el R R o it ge
12 NE5EF

M200 %! b & I 2 4%, i - Tecan Infinite
23] ;CF16RXII (¥ VR 5.0 L, H 37 HITACHI
23 F)SCIENTZ-IIT B Z Mt , T ECH Z A4
B A BR S 7] LC-20AD 735 80 A (%L, H A
5N 7] YXQ-LS-50SIT 37 3 1K 11 28 18 K i 4%
LIRS AT FRA ] s SW-CJ-2FD BUA H i it
RTAES, TG4 A B Al FE28 pH it
Mg RE B —FC A 2 A0 (L) A PR F] 5 UV=-5200 %
S BT, g T T AL RS AT BRA R s HH-4 5k
R IR K VA E A T A T 1 A R ED
1.3 RIEH*
1.3.1 L piab Bl HUA FRES R K 7R 30
min J5 , B2 1057 B B f R R R BRI TS 0 LB
N A SR = S S 7R o R L)1 T 271 D1

0.5 cmx0.5 cm /N —20 CIRIF&H .

1.3.2 g}z GPC ML T 2L 4~k
fiff VR —> 8 DB bR 2% — B i —NaOH &b Hl— /K ¥ 2 v
PE—HCL A B —oK ¥k 2 P - T oK R R —
BB R TR GPC U .

1.3.3  fidfa fz iy fo b 31

1) NaOH 4bBEXF GPC $EHUM 2 AR EUE
A R G 1:10 A NaOH ¥, BE 1
POt 24 h, K EE B RIS 78 90 Cor il 4 1,2,
3,5h, %% GPC $£HU%

2) NaOH F1 HCI Zb3Hxf GPC HEHUR N FR
BGE B0 7 FRH R L 1:10, B 8 A 0.1 mol/
L NaOH %, B 19+ 24 h, KE 2= k5 |
K H 0.1 mol/L. HC1 ¥ WG T3 4+ 24 h, /K ¥ %
PE,7E 90 CH IR ER 1,2,3,5 h, % %8 GPC #1L,

3) HCI ¥ B A Ab 3 [E] %5 GPC 2 HU () 52 1w

FEAE R A - HCL % E 4351 0.05,0.1,0.15,
0.2,0.25,0.3,0.35,0.4,0.45,0.5 mol/L., #&#i& GPC
PEIOCR 1 1 Feal HCL VR B, 76 BL 3L a1 ilE— 248
1k HC1 &b B [H) (435124 0,2,4,6,12,18,24,30,
36 h),% %5 GPC $210%

1.3.4 341 7 GPC Ay #A ik 1k il 5%

1) PUKZIE X GPC 5% ZhIE 15
PRI 2 8 fa 7, Fe BECRLMEL 1:10 m A 0.25
mol/L. HCL ¥ W, #E T34+ 6 h, 73 5 1E 60,70,80,
90,100 CHEHL 5 h, % %< GPC $RHUR

2) HUKZ AN GPC #35R FHE 4> F R
OB RHE L 1:10,0.25 mol/L. HCL 3%
WL T3 FE 6 h $2EBUREE iy 60 CHI 100 °C, #UK
ZHERTE 9 1,2,3,4,5,6,7h, %% GPC 2
B
1.3.5 i fafz GPC WYl fft 1kl 4 B 60 °C, 42
BU1h i GPC TR S g, LLBHE L 1:20 IMA
100 mL £ B F/K, 7E 60 C/AK W4+ iR 5% 30 min,
i GPC ¥ f# ; ¥ I8 2 500 Ulg i A 25 11 , 3 i) &
B R P AR 4 O
H R AU B B BCRLE fE (5 B R+ R AR
fifi), 4 AERER 0.5,1,3,5,7,9 h BUkfE 3 mL; 7£
7K I K 20 min, 38715 pH 7,10 000 t/min ,
0 20 min Ji7 BB, D Ho TCA-SP 1538 X% T
BRI AL, e m A 8 5 E g, B8 2 h 5, #n
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A BREE B, AP 0.5 h BURE 3 mL, J5 Z24b BRIA] -
I B A A
1.3.6 GPC #:HCRME 2 M Woessner®™ 1) J7
s, SE 0 A S R A R R I R e ofe
DL 250, Bl GPC Y & i, 3 40 iz v B2 Al 4
1% 5 e Ji 2 1 1] 4005 RO 14,1139, e g vy 7%
I B AR e 28, FREL 0.01 ¢ L-F &R, H
0.01 mol/L, HCI P il 5z i ¥k B 2 100 pg/mlL 14 fif
W, 4 CRAAE . BEl 0.1~10 pg/mL YRR 2
T b vHE AR FE VA TR 1 mL (25 T4 1 mL 25 FK)
& A1 mL AP IR 22 M, 1 mLL &G T, IR 3% 18
5], Z AL 10 min, FIA 1 mL 3.5 mol/L &
AR 10 min J&, A 1 mL & @5, #RZR
1,65 C/KEH H A% 20 min, F i F¥ 41 30 min,
FEUE A 560 nm AL E WOGAE, DL L—58 il 20 R vk
FE AR ODsgonn A HAETR , 23 A5 il

A figp % il A 5 25 19 GPC IR 1 mL, A
6 mol/L. HCI 3% 5 mL, WEAE BT £ 115,110 CHE
F7K A% 4 h,8 000 v/min #.0> 20 min J5, W _IE R
e IR 3R 7 e Ferp R AR & it . GPC H I
R(%) = P ol 1 A 45 1 GPC W b T
Jie S AR s T 3Ex 100
1.3.7  FHEEMIE R AR OB, B2 TH AT I E
¥ GPC R TS, eI U i MR ol 66.7 /L
WV, P CPA-52Z %57, YA 553 30
min, B RIEF T HIA 2 mL BA I 0, 388 9 H PR
A R i i Ty LSRR e I IR A
1.3.8 TCA-SP 3%l kA TCA ViEHk S5
Folin— 3 15 M %€ & W% W 1 TCA W% 14 2 I &
B GPC % 0.5 mL, il A 20%TCA 0.5 mL, &
# 20 min J7,10 000 r/min #.0> 10 min, WZHC |
W, SRS, A Folin—F ¥ 500 L, 1R 2 #
10 min J5 ; FFIIA Folin—Z i 50 L, 215 F
37 C/KWE HEFE 30 min, 763 K 500 nm A 5E
JEAH MR AE C 2 HE ST 1 A IV R AR IR 3T
A TCA-SP & # fll TCA-SP 5%, TCA-SP 15§ %
(%) = TCA-SP & & /J5 k%100,
139 SAFlEammillie 2% (ral®
JIKY ) (GB/T 22729-2008 ) H T 3 J7 10 o 1 B
B GPC %18 5me, % F 1 mL 3 shAl i 0.22
m 7K R UEHE K FE S RO I A SR Y i A

7 TSKgel G2000SWXL, it 8l Al 45% & I ¥ W
(P &A 0.1% =R L BKER) AN 25 C,
W A 0.5 mL/min, #EAE B 20 mL, #9038 KA
214 nm,, T FHBRHE 5 R 1 200 /BR300 BRI 40 i
R C, o F R /i bsiEf 2l y = -0.2235x+
6.7479 ,R*=0.9628 , X 1.y Sy 43 ot HE 19 X 40 5 x
SR BRI I]  min, MR A ARV R £k 0 T AUE — 1k
AT GPC W WA R 431 o it K B o0 A3 L 3
1.4 BIEBSKITHH

SRR AT 3 A, 0 BdE DL <Py
E bR ifE 22" R, (F F SPSS 4k B [N 2 ) 2%
3T (ANOVA) BEAT 805 48190, A P<0.05
EVER AR

2 ZBR5H5W
2.1 T&EFEX GPC BEMN T

B 1 s, R A 0.1 mol/L. NaOH X £
Fe kA WAL B S, T 90 Cn#t 1~4 h #£ 8L GPC,
GPC 2R W ARk, ¥I7E 31.50%~35.65%
A5 . 56 0.1 mol/L. NaOH - F 0.1 mol/L. HCI 4k
FREG 0 GPC 42 O ) 5 T sk e b 38, $R L 5
h 4% GPC H$EICR i 2548 = & 70.54%, it ]
WL, BB B AL B GPC 4R BUCR A BTk AR A
PRI AT LA 2 Ak BB T LA HCL X i £
HEAT AL B SXFERE 08 52 TAERE AR Y
oK B4 T ok FTR DG 42 4 ] f8E

KEWFFERI, 0 R T By v XT B 4

80
70
60
50

r A
40 | a = a & a a
30
20 F
10
0
1 2 3 5
E73vaing |
Extraction time/h

ARG FAER IR NaOH 42 HOR A .35 25 5%
(P<0.05) , N[A|RE F- £ %75 NaOH-HCI 21 $2 B %
A W 25 (P<0.05) .

B w.E-BEAENEEE GPC RINERN I
Fig.1 Effect of alkali and alkali-acid pretreatment

[ [ONaOHFAEH ONaOH-HCIFEE | B

GPC $IU%
GPC extraction yield/%

on the yield of GPC from sturgeon skin
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B B AR, SR R B0) 0 j AT T Ah B
A 2 Jg i W e A 8 28 TR ol T £ i A 3 ) [T A A
O[] 28 1 0 e SRR A TR] | 0 158 i Ak
(14 o7 AN o SR Ak L e J — 2B R R B
i Ak B, A5 1) W e 43 0 o Ay T 1k SR v A G, L
o A TUEG B RUWTRE B AR BENFR S £ R R
AN [ i Ak 3 7 5 T A5 B s A B R ) £ 1 4%
HARTA], Meng S5 USIEG A T 032 i A BHXT 01 12 g Dt
P IR R I B 0 50, 5 R A B AR B LU B
Ab 3 AT B IR ) BB A T R R, AN 2SR
& B AL BT R H A A A R B i 4R B BA B oY
R, T L A8V T i o RO B 1.3% ), W I B e 3
SBENRIZLT B o PN B SO e R Ak B 2 0 7
LB A B ELAT BT i B AR R A A R i
T8, Hao 2812 BA b B 411 F7 W J5 15 21K T i Ak B
Y H S T RR AL FR A | 2% LA R 3 i
{18 B Ach A ) T e it MR T 23 ) 1Y) e A R AR R
P, T B A PR A2 B B 23 5 e B 114 7 o F
J e, — Bk U, B Ak B 1 2 B R B 2 A v
() A B S AT s Tk B 1 A £ R 8 R SR DY,
DARGE SR FR AL PR AT RS B E AL ffi
Bz 75 AR 2 e D B e Ak 181

A5 it e B Ak B X GPC 42
WTC B s, AR ] B8 T AR I BT FH 4 58 65
iz 3 TR GRR TG IRB I A fa R N R K
JE I 2 4, £ B AR VS R R BT M R R LR OK
V7K R AT AR RS TR], 1A BT 2 0 5 % R |
WA ORI E, LR B R Bl R R
R T R a0, 5 50 5 £ 7 Tk B 77 1%
22 HERIREI GPCHBEMI

< 100 g

= 90 b
. 2 80F be be d
¥ g0t R
==z 60 f
ﬁg 50|
£z 4o
S 3 30 H

o 20

S 10f

0

0.05 0.10 0.15 020 025 030 035 040
M

Hydrochloric acid concentration/(mol/L)

T AN F/ING 5 B 3R 28 5 3 (P<0.05) ,
B2 MAERERREXESEEE GPCRINENZM
Fig.2 Effect of HCl concentration used for pretreatment

on the yield of GPC from sturgeon skin

FERE T 2 R R X 65 £ iz E AT TAL B
E— 2Bl T $h R 0 B il WA Bk B, 25 S an Al
2 iR, BEFE R R E N 0.05 mol/L Tt & 0.25
mol/L, GPC #BUR M 52.51% T+ Z 14K 86.49% , 2
Jei B A R R W B ) T, GPC 2 OGRS A7 BT
B, —MOR UL, B2 1995 15 J1 500, T b 3 g 18 i IR
Xof TR SR I i K DX S 0BG | = B E 2 (] 17 T e e LA
B I 53 —F P9 R 43 [ 45 R AR L o 23 8] A B4R
FH o200 R g R A 2AS AU e JEE R Ak B I i) S X6 1
JBE ) 4 B3 Ty B AR PR AT AR RS2 Y, R, R Ak
B B] 3K TR 2 ol 0 40 e D B 1 B K A, 9 A
Mg b ¥R S A K Ve FR AR, B R HE ORI
BEAR o PN 20 AR B Y TR W T et 0 BOK T 1.5%0
W e 3 R M B = M 14.55% T & 12.7% /4
Nikoo “52HfF 5% A& MR W FEAE 0.1 mol/L B, Bl i £
BUCR IR B B 8 24.11%, 1R FE 1S 2 0.2 mol/L B 42
BRI T [, A 98 25 30 s | T4k B 1 TR vk
J# KT 0.25 mol/L Ji7 ,GPC 2 BURIT 4 W i T [,
AR T RS2 R 55 1 T R e R I K e
KRR . Zhou FEPl K B ER R 1Ak B 5 AL TR
AR P B v e B AR R X IR BRI e AR L
PhURI e A 2, B R R 1AL BT 40 17 1) e iE
W HE M 0.25 mol/L,,

2.3 BERAERE GPC BRHEM

Kl 3 R, 1 0.25 mol/L X3 £0 fiz Fi kb 3 6 h
J& ,GPC & IR B fe = (H 78.70% , i — L4t
KAIZ L[], GPC 48 B S i 2 B B TRk 3,
Hao SFU241 %z I 7E i 0 I 5 o 4 ol R v i A LA
(i) ok A D) B S O o PRI, Y R Ak B (] 5
B, B3 0 B BEARAS 7040 i I T L TR I B8R 7K A

a
= B b b b

= 70 ¢ ¢

GPC R HUR

0 2 4 6 12 18 24 30 36
% Ak 3L ]
Acid treatment time/h
TE ARG 5B 7R 22 5 .35 (P<0.05)
B3 mMAmEmEtEEaE GPCRINENR I
Fig.3 Effect of acid treating time on the yield
of GPC from sturgeon skin
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I SRR, 0 2 B 1 e 2l | AR SO e k19 T Ak 3L Y
He A& BRI 6 h,
2.4 REUREX GPC BXRMEMm

B 7 9 Ak 3 2% A B BRI B A 2 2 e GPC A
PRI o) — D EZENER B 4 R, S
B2k 5 h, B $EEBOR BN 60 CH = 2 100 C,
GPC 15 R % i D\ 68.11% T+ 171 & 86.54% ., FiFE#K
PR, MARBUEE M 60 CTHEE] 70 °C, FiiE
GPC (b FRAR T 56.12% , 2 )5 b5 7 T
B RE I AR R R EROORAT TR 2%, ARATE AR SRR, 100
CHULITE GPC 1 FE R 60 CIY 13.48%, W] UL
PEIUR X GPC 15 R (1 52 AR K, X GPC B 1
K, BhEJE GPC MR B2 — GPC 1Y
R L2 F R m s, 550 i
TEAR 1 e HED ,60~100 CHT 5 GPC )43
TR AR AT RERF SR A . 1B 4 4208 2 m m AR IR
JE,BARIEHETE £ GPC Wi E R T B
i GPC R fit

[==cpeitmE o |

< 100 N . 1
g {16
= L

T 9% ab lu &
L7 sof iz w2
B S {10 & S
s 70 o -8
Ug 18 = &
3% 6of {6 So
{4 o

é 50t [

40 0

60 70 80 90 10‘0
P IO
Extraction temperature/C
ARG TR LR R IR A 35 2% 5 (P<0.05) , R AR
TR RN A 3 2 5 (P<0.05)
4 REEEN&SH &K GPC REREMEE RN
Fig.4 Effect of extraction temperature on yield and

viscosity of the obtained GPC from sturgeon skin

25 BRMEEBARIRKEEN GPC BXR &
E# TCA-SP &2/ %M

2 5 1 = W E 7 AR 2 b S e AU YA
77 B K AE R e AR A 55 A B L B LA 5
SHORYERE IR ZS 5 B R 33 e/ FH 7, DT 3K
J2 JE R, i T 60 °CA 100 CHFS: GPC Y43 1 i
wEAXT R, Eh, BRI 2 AR TS GPC
A SE X G, B B B () X GPC 153 3 BRI
TCA-SP &t iy s2m , 45 R LI 5, 100 CHHAT,

BARTESEI 2 h 5 B — /N IE(E, ARTSh i
GPC R EUCRARYEFEAE 309%~35% 2 18] , 24 $2 U} [a]
i —2FE K GPC 15 i S i F B (Bl 5a) . 60

CEMT, HBCEMM 1 h B9 23.26%F+ 2 7 h )
30.02%. & 5b ox, 5 60 CHE1h 7 A
I, 100 CHEEL 1 h i i3 GPC A% © 2 ARAK, 78
60 CFl 100 CHE I $2 Bt #2 | fir 1% GPC 1Y 26

100 - 0100C ©60C
a
= a a
Ssop b 2 Tk bA bA
S AB| (4B A T
= = 60 B
=
)
o £ 40
S %
8 20
(&)
0 1 1 1 1
1 2 3 4 5 6 7
U ]
Extraction time/h
(a)
85 & 0100'C @60C
Ey
30
\i 25 B c
=220
® S 5] D
= E
10} E F
5ra b c d de e f
1 2 3 4 5 6 T
P I ]
Extraction time/h
(b)
0100C o60C
3B/ r a a a
sl | &5 m m 2 b
M3
=732
a = A
% gy 20 Al la
5 <|: 15 AB
210 B
5 B B {_‘
0 1 +l| 1 1 1 1 J
1 2 3 4 5 6 7
FEEIN ]

Extraction time/h
(c)
T A TA/NG TR R 100 CHLIRA W3 2 5 (P<0.05) , Al
KRG FHREFRIR 60 CL A 3% 2% 5 (P<0.05)
5 BRMEEMME LRI EX GPCRIE(a),
ZE (b)#1 TCA-SP B (c) &M
Fig.5 Effect of extraction time on GPC yield (a),
viscosity (b) and TCA-SP yield (c¢) of the product

obtained by high and low temperature pyrolysis
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47 Bt 4 BEUASF ) (9 42 T R R AR, X E GPC AR
FEEE BB, v LUE Y BDJC IS & &l 100 °Cik
SRR 60 CHEML, AT AR (] 5 42 WO B X)
GPC $2EU 1 DTHRAE X/, i A T BE AR ™ 4 43
TR A STERAR K, B Se o, 100 Chntud
TCA-SP (78 fk %/, N 1T h 19 28.63% L THZE 2 h
) 31.22%, ZJi—H %] 5h, TCA-SP $&HUR I 4
Fpfa e 45 A & Sa, #1271 100 CHEEL 2 h, GPC 425t
RN TCA-SP F it 35 15 B 45 K, P28 K Jin #A st [
AFITFHEBCE R P T, i AT 38 I REAE | B IRHR HL
REAFRIVEA . 1M 60 CHEH 1 h, iT1% GPC F=4h
ZRKE R 0.95%, Rz YILT 2Rl R
Gy W B B A B . B A R T ) A A K
TCA-SP B @ 1 1 h 1 0.95% T35 7h (4 16.61%,
LT 17.48 £%, 454 Bl Sa, $ R B 7R (KR 60
CHE i $2 G 72 1, GPC 43 F 23 & A= W b 3R %
it .
2.6 M3t TCA-SP SZE 1M

SRy b A R il T TN A 1 T AR GPC h 2 Ik
W2, LL 60 CHEHE 1 h FrigsrF i K
GPC (60 C-1 h) N IEY , % %% 7 M 1 B 7K it Xf
TCA-SP 3R (152 M) 45 1L WK 6, Hop & A
fitf 76 pH 7 /K f# 0.5 h B, K5 F & & ik 2
28.74% . 4N 52 RN PR A A ZE K A% 0.5 h
IR K i FE W AH , B BB AE 9 h ik B 0E(E AT
TR G,

ERiPIEFSERE RN AN K -2 55 LN
T4 FH A5 T K Al 12 o 5, 490 G XU 2R 1 T G
PR F USRS B Y, Gui I
P NI, KBRS (KA 1 h s
VI PU A AT PR R, X8 55 AR UNEE B R A Ak B
R # A By, B fa R Hh iR A R IR £ K, LA
TCP-SP K15 H5 5, K& I AR5 32 nl ik 3]
55.84%, JK M PE LS 28 R A B EE 23.08%
) B | JBE 94 452110 0.5 mol/L 2R Ay ik A 2% vh i, i
DL R R B0 R R R AR 2 Ik (IE TCA-SP) 153
HH 78.86% ., FH UL AT UL, VA & B30 2 GPC AR
ZWR A4 BRI 5 £ p J5oRE | i b 2
T3 1 UL B s A SO kA G B’ 6 ow, i
TE 1 1Y 7K S SR B b TCA-SP 15 R A 0 e i
Jo St B MR b — P AL A, LA AR

PR DU OGRS i), B 7 A ) 1

i

P A RELLIE W 67 JF A2 075 2
27 HRABHEBRETEGPC WA FRES
7

TCA-SP 4 ) W9 )& GPC H /Ny ot i 55
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Preparation GPC from Sturgeon Skin and Its Protective Effect on PC12 Cells

Geng Mingyang, Ma Siyuan, Chi Yixuan,
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Liu Qinhao,

Wang Zhenyu, Sun Liming"

(School of Food Science and Technology, Dalian Polytechnic University, National Engineering Research Center
of Seafood, Dalian 116034, Liaoning)

Objective: To guide the rational use of sturgeon skin resources, this study aimed to compare the production
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efficiency and bioactivity between the gelatin—peptide complex (GPC) made from sturgeon skin by the method of pyrolysis
and enzymatic hydrolysis, respectively. Methods: Using sturgeon skin as raw material and GPC yield as an indicator,
pretreatment condition of sturgeon skin and the preparation of GPC by pyrolysis were optimized. On the other side, using
the GPC with given maximum molecular weight as substrate, and trichloroacetic acid soluble oligopeptide (TCA-SP) was
used as an index, the enzymatic hydrolysis efficiency of several kinds of protease on this substrate was investigated. Fi-
nally, the effects of GPCs prepared by pyrolysis and protease hydrolysis, with the highest TCA-SP yield, on the viability
of normal and D-galactose—induced oxidative damage PC12 cells was compared. Results: Alkali treatment did not con-
tribute significantly to the extraction of GPC from sturgeon skin, while acid treatment did. The optimized condition for
acid treatment was incubating the sturgeon skin at 0.25 mol/L. HCI for 6 h. The most suitable conditions for GPC prepara-
tion by high—temperature pyrolysis were found at 100 °C for 2 h, with a highest GPC and TCA-SP yield of 34.72% and
31.22%, respectively. The GPC obtained by low—temperature pyrolysis at 60 °C for 1 h had the highest viscosity and the
lowest TCA-SP, suggesting it had maximum molecular weight and relatively complete structure. GPC—60 C-1 h was then
used as the substrate to be hydrolyzed by several proteases respectively. A highest TCA-SP content of 28.74% was ob-
served in the hydrolysate of neutral protease for 0.5 h. GPC-100 C-2 h and GPC-N-0.5h had no cytotoxic effect on nor-
mal PC12 cell viability at 50-1 000 pwg/mL. And both had a certain protective effect on PC12 cells against D—-galactose—
induced oxidative damage at 12.5-200 pg/mL, and there seemed no significant difference between them. Conclusion: The
TCA-SP content in the GPC obtained by high—temperature pyrolysis was similar to that prepared by neutral enzymatic
hydrolysis, and their protective effect on PC12 was also similar.

Keywords sturgeon skin; gelatin—peptide complex; pyrolysis; enzymatic hydrolysis; cell protection activity



