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WE: ARATERRK T Lo REE QA ERE R, L & & )% O R R,
SEALJRR B A R H A RR A AR A Al b, R R B SN SR (B K Bk L X B Bk DL & EDC/
NHS 2 5 77 ik 4L 22 f v 46 , 38 3 00 2 A4 OB S Bk B A ik U L r R SR o K S 0 e AR M e
BT AR ENRBRAR FRAA RBFANEERBEEEA LAY | BEFE 2T
B RERAL G W AR MR SO AR OR K Z B8 (72.0% ) > EDC/NHS(32.5% ) > #4 X Bk (29.9% ) >
HONRIR(15.6% ) 3 55 3 BB R AT AR H, R ZBE AL 3R G, R R AR B 4R 1 05 (H 05 (67.4 °C) &
AL B8R (125. 6 KPa) Fi (A Sh 470 Bl 14 A% 14 B 29 0 B3 & 7+ (P <0.05) ;EDC/NHS 4 3 &7, fit &
FHEG S M X B35 7 (6.86 1/g) , [F] B AR 1L 0 5% X (98. 6 kPa) Fn A 4 70 By [ A % fE b 15 2] &
B3 A (P <0.05) o 5 2Bk A 4 S Bk e 3 8 B0 R MR I 6 B9 0B 1 R L BB IR OF T #E B SR
BaTHHoRtt. SN ERKA, R_BELBTRHREALRE ZBRLT AT &
709 L0 5 SR N T A R R B # , T EDC/NHS 403 = & 5 SRR 2 T 17 7= 4 3 iy S5 2
FHERE KRR, Bk A, K Z B fn EDC/NHS B 8 BU1R & R ¥ 47 41k oy £
il , T R ST H AR 4 A0 S Bk MR I B B9 R 1R R AR R IR

XEIR: £8,; a4, REEA; K
FESES: TS 254.9

JKE 4K 1 (collagen ) J& AL 4 45 4 2H 2 (B2 Jik
PR SE ) i R E R A — R L A A
RGBSR ST 4043 R 14 27 Rt
TR B R A S | R A 4 A A
W2 R BRI AR I i 2 LA AR ) B
ERORHIR PSR T R i 4
SCRHIN, T T AR AR AY 1k il 5 B FE LA K B T
HAW PGB 5 I 5 e R W B B W K A
T IR 52 A AR T A 2 R A s DAt
H b B0 AP 3L 5 (extracellular matrix ,ECM) )
SCERHE R (scaffolds ) B 1 1 T4 Hb it 2 41 i 35 77
S5 R R PR AR . HRT, W T AR R R 4
AR D AR 1 Ok U T R EL Sl W R 4 4 A2
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BT T R BRI AESE , Horh 2 7 S R R S 2
LRNFE AR F T RZ— RIEEH
) 43 SC XK A] 43 S WY BRAC IRV AL 27 S ki , Horp
TSI 58 S A2 Tk fi i P 1 ) B S B T B, T
T 1-CBE-3-(3- R S AR N R ) - A I i
(EDC) F1 N-¥2HL 3% I BE W i (NHS ) S22 HI i A2
SEMEAATAN o l Xl3  SE I T 1k 7 W FL 30 ) VR A
JUEE 1 FR A ) B P i R HE L R e R
A G 5 5t 2 10 1 A2 T A A oy P B 0 GG D
WAORME BE 1S e ) e R0 . S, A BIESY DL R
( Ctenopharyngodon idellus) i Jz 1 JFoRl, $2 B £ 7
JE D 2 1, SR A [] ) S B 2 0 32 e J b
BEEAT SCIB AL L, PPN AN [) 32 3K 5 vk %o £ B e D
AERR 2R, hy 0 5 I JEUTE A 0 b e el v ) 2 ] 9
HEA M RE 1 B

1 MRS 5k

1.1 #Rl5i&&

J M A+ B fif Bt (O B A AR
1000 g, T 23T A e o 2 WOs i) , A
T e fy Ja LBt % fa N, B G 0 Rz
HEAT FE AT VRV IE VI BNl VR ( -20 C) & .

) Fa B NaOH ,NaCl Na,CO, .Z % .
% R A AR A N 8y Oy g A Al s S R A
(800 ~2 500 U/mg) W& T F L EYHRHHARA
Al 1R 2 g (TG ) O 30 U/mg) T T
Sigma 7y w] 5 1 B R IR 1, S50 % A il .

B SR IR T 8 4 , GZX-9070MBE , 3 iy -
HEAUER ] PHS-3C pH i, fL M AR B AL SR AT
Cary-50 %8 41 A UL 43 56 0% B2 it , 98 E VARIAN 4
A s HHSH-2 Hy BIE IR AU B, bt K2R 2 AU s
J75V-1100 /] WG4 66 BE T, il S5k A
MR ] LGI-10D ¥ R TR AL, b 5t iU 36 B 2= A A
J7NEXUS {if Bt 21 50 563 43 #r 4%, 28 [& Thermo
Nicolet 2% F]; VARIAN & 2 & AH €8 3% {3, &
VARIAN 247 5 QX-W100 f #1145 il s 7 B 4 8}
IR, b AR 2 A 5 S-3000N Al HL5e, H A H
AL ] DSC-QI0 2R i s AN, £ E TA A4 F],
1.2 ZLWHE

Yo g REGGRR LR
B AT BEAE YRR T 20 C &M F ik fT. %G
i £ K2 JsOREF 0.1 mol/L ) NaOH ¥ 30 24 h
J R 2 2 1, B S 25 2 7K 38 43 Bk i &2 Pk O

JH 10% BYIE T B i ORI i s 24 b NG R
MEEFKREERE D TIEHEAH 1.0% (w/v)
HEMB 0.5 mol/L Z & (1:40,w/v) $ii 2
48 h, @0 ] FIE W P ES N NaCl 2Rk ik
0.9 mol/L, ¥ & £ 4T 24 h J5 i U8, e i 25 B Ui E
JH 0.5 mol/L iy LRI WS 1 Ja MK JH 0.1 mol/
L 1) SR FZE R K BT, B Ja ¥ Uk T4 15 31 3 fa
R I R R

IR E G e s EAE 43R ROR AR
3% 75 M SDS-PAGE T F ¥ i i Yk 40 A i J5 A
sl P19 2 25 TR A ol R JOR R 2 B o T DR it 22 R TR UK
fif JE WA R L R A, W RE 4% FT: Sopium
Amino Acid Analysis (4,354, 2k P46 B2 R, A A
0.2 mol/L F7 £ R AN 7K ¥ ¥ pH 3. 00, B H A
0.2 mol/L iR M /K ¥ Wk pH 9. 80, Y JIi ¥ it 3 oy
0.4 mL/min, 35 # 65 C ; SDS-PAGE & [ # i
LK M 450 R 28 vh k9 60 mmol/L Tris-
HCI(pH 6.8, % 25% H il1,2% SDS, 14. 4 mmoL/
L B-5i AL E,0. 1% IR By i) , e i}y 0. 1% 7%
I 5 i R-250 FH st K g £ 3, I €V Ol R I
K(OE 10% L1 ,10% HEE) ,12% 455 &5 8, 5% HE
FRUKE , HL VK 22 v Ay Treis-H 2 R 2% vh i (pH 8. 3,
0.1% SDS) ,

JRREBAR LR BEAZBGH S HT M
Fe B SR 2 A 0,05 mol/L Y & R 5t 43 i il
JFBCE L B O 10 mg/mL /Y 1 58 F VI,
JE AL RIS 8 e I 2 W AN AR 14 mm,
20 cm WREREAE T, T - 45 TR TR T
48 b, il 15 T BT 1 AR R e D v 4 44 R L4 C 5%
PR B ARAT 28 T o 1 45 T A 1 A AR e Dt v 2 A
B R LA LR 7 e i AT A BR AL 1. (1) #4
ST g R T R A S R 2 R A B T
PRAR 150 C Has A2 Bk 48 h, fEQRFFE AR
BT 12 R 2 % 0058 MR R 75 31 35 1k
VB L AR A L, 4 C R B R4 T (2) %
AT R T I IR £ b R TE B 9 L, T
B IS AT (2 3 30 W) AT 58 A0 R G A2 05k, 1R
SRR 20 em, P K 254 nm 48 h J5 15 2] 4 SR 2 Bk
JE B 1 T 4 R, 4 C SRR LR AT A
(3) I REAS I oy 5 R DU 4 b R R M T
40.2% J% 1 0.05 mol/L [ Z TR AW,
4 C 5 FAgBEAL B 24 b, B 5 BBCHS B REIE AR
FH PBS Z% v i A 25 8 T oK IO ok, R, 15 31
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o 37 %

o 0l S S R S R O 3 o |
1474 1 ; (4) EDC/NHS 22 B: 8 50 mmol/L
2-N-M ek 2, ff 12 (MES) % W (pH 5. 5) 5 8K
CPEFE AR LL 20 3 0 B R 5% MO, Uiz 9% ol
100 mL, ¥ e Ji ¥ 45 A BHZ A, &R T =1 30
min, SR J5 AR 1] 2% vh i oA 200 mg 1-2 %&-3-
(3- WL S B N 48 ) -k 1k — W i (EDC) 1 50
mg N-ERRESR I L W i (NHS) |, [ 4 b J5, 4 1%
SRR, 0.1 mol/L ) Na,HPO, 25 i 1=
VEPIUR, BIR 1 b, S5 Ja FHZE IR K vhisk 4 3, ok T
Y i W e D v % VR T T

JCJR. i 25 Ve R S AT TE ¢ 5L 18 247 b1 L ) 45
Al B JF AR A S HERE 0 B (1) ST HK
JE I SR P S T I MR A 114 T R
9 2 A A B0 7 AR 10 TV TR S I T 4 ) 22 BBk
JE 5 T 2 R BRI 2 ~ 4 mg 1Y B RR T
¥R A 1.0 mL 4% (w/v) 1 NaHCO, %W , b J5
WA 1.0 mL 0.5% (w/v) i 2,4,6 — =i 3 L il
% (TNBS) % W ,40 T/ 2 h J5A 3.0 mL ¥
JF -}y 6 mol/L ) HC1 I ,60 C{# & )2 i 90 min
JElE NP MA 5.0 mL 8 7K, EA5E
10 mL il 72 1% S N 345 nm b WG BEAE . 3CHK
JE(% ) = [1 — (SCHRAE & 1) W6 BE (/28 B
Y J5T 8 ) /(A S8 TR i 1 W8 O BBE L/ A 28 TR R iy
MY ) ] x 1005 (2) 88 & 1 43 0« ok 22 03
i S PS5 A L SR I T 4 e
BHEAT M IR, A5 50 & O B R R B S
20 ~80 C; Fhiih # % 2 C/min, £ i % A < &=
2 20 mL/min (3) V&40 B A R L e 40 B o g
PR ORI EE 1 44 BERE 40 mg & T 20 mL {9 JIE
J 2R B U P (R AR BBV E 0.5 mg/mL,
ik 2 & 0.8 mmol/L NaN, F1 5 mmol/L
CaCl, f# 0. 01 mol/L Tris-HCI, pH 7. 4) , | J5 ¥
AR BT AR b (I 70 7 & > 14 000
u) 37 CHKMAT BN, BEHIMECH SARFL 100 mL
[ 0.01 mol/L Tris-HCI 2 ppifi (pH 7.4) , SZHf
I 375 A7 AP T R T 2 R A B e T s I R R
i B A S il A Al 2 o SR FH 49 06016 B 1k 2 A
ERMA RS E™,WEmkEi LR Y=
0.110 6x+0.019 3(R*> =0.999 8 x L FTEH AR
W BTk B, Y ARG ) o R AR B R A R
(%) = (&M MW b 2 = R el &/ 0 I 2
BEep) b 2 I 2R B i) x 1005 (4) AORHIL AR M

AE 3BT < % VR T B 28 1 52 it 2 10 AR A ) B B K
297 cm KRR AL, FTEAR - RO 5 4 RS2 ) 6
T4 Ak 19 i [ 5 A HL T BB A ARk X 8 WL P e U
Je B b, pEORH A AR K B O 40 mm, L 50
mm/ min [} 33 28 57 3R A E bR KT 2L, A AL R R
FEWE S K, HEM BT B (T/S,kPa) .
YUK = T,,.,./S, Ho i, T, W A BH e AL A )
(N),S Jy bt pbBE i AL (mm®)

&R iy 45 A% A 45 A AR AT P AR N
1 i H 5 3 0 T D T A R ) SO S . 2T
AT DN 7 45 A8 A K g D R 1 R AR i DT S A 4
ke  BUFEZ) S mg 5 150 mg KBr 5g 730 {4, s
F A RE & I 9 458 B D 4000 ~ 400/
em, 3 HEAR 2/em, 5 4 U 0 A A S 0
< K VR T BT A S R AR R ORE AR SRR BT AR
4 mm J£ 2 mm K/NE/NF, LA BEA G, R
BB il R T 254
1.3 #HiELE

K H Origin 6.0 H 47 48 11 2% F 4 i 47 50805 43
Br T S A fE A 22 (SD) , R SR &R
LA iT Z A M 3, P <0.05 N 22 R4 %

e E
+:
2 4

2.1 EEEEREFEAMRER . GUREERIE

SR FH B A0 B SR B A PRI A A T RA AR U
et A R RS AR T 0 @ SERMVRFE SR . X
Ffah 1) SDS-PAGE £EJi AL Ik 70 Hr W (11 1), $2 )
JI A i) e B D R Y I R 2 B PR o IR BE
(ol FIa2), Herp ol JPRHE o Pk 2617 1 (8 2 B I
T a2, P i B SRR R R REAT AE 2 2K TR U
ol JIkEE. BEAN, BN AL Ik 18T 35 ad T LU 2 /b
FORREE — SRR (B-JIk ) A= R A (y-Jik sk ) A B,
VI IX UK A5 0F P A A D OR S R 1 2
IRBESREEAR . w5 fA A B I i R 1 1) SDS-PAGE
i PR 0 HEORE Bz 2 i e JSE AR B[] P, 5 SRR 41
1 A TR i JB e, i L 3 i A — Y B 4R B
JITAR I e £ B J5C i 1 A i AR TR I (ol 2 4%
IURHY ol BREEF 1 4% o2 BREEFI) o 5t B Ja
AR 2R AL AT R (3R 1) IR R
FUE & H 2R TN R I R ) o 3 255 A D
A AR R IR — B =R, R IR 4 S
SR T8 P9 G At 8 50 i B 1 199 i T 2 S A
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— 0 R R I A R A A (155 AN ak
H/1 000 A5 HE R 5% 4 ) IR T 4% 2 B I 26 11 (166
ANERIE/1 000 ANEIEFRGEIE ) . HAMFEE T %
BT, 20 0 A 2 I e 3 15 I DB 1 A
AR PG IE AR TE AR SE 1 by G A 00 2 £ e S 2
{1 PR P S0 I T B I L 1

200 ku—>
150 ku™ 1"

120 ku—>
100 ku—s

85 ku——

B 1 SDS-PAGE H kB

M. EH T AR 1 AR IRIFE A ; 2. BRI EA
Fig.1 SDS-PAGE pattern

M. high molecular maker; 1. grass carp skin collagen; 2. pig skin

collagen.

*1 HeaFREEENEERAMR S W
(HEBZREHE/ 000 M FEBRKRE)
Tab.1 Amino acid composition of grass carp

skin collagen ( residue number/1 000 residues)

R RIRER KR ER

Q%M grass carp pig skin
amino acid
skin collagen collagen
KA R aspartic acid 61 56
7% ik threonine 29 22
22 F Wi serine 33 25
AR glutamic acid 75 68
H & & glycine 380 396
N4 2 alanine 121 104
25 F R valine 15 17
4 % i# methionine 11 5
S 5 I8 isoleucine 9 9
L3 R leucine 18 25
B 4 )8 tyrosine 2 2
KN & R phenylalanine 12 13
R histidine 0 16
i 7 g lysine 22 28
¥ & B2 arginine 57 48
I &% proline 79 92
# & fR hydroxyproline 76 74
it total 1 000 1 000

{E {4 % 2 (tryptophan ) 7 FR K fift 45 1 F HBA , BOR REDI 7E o
Notes : The tryptophan was destroyed in hydrochloric acid, so the data

of tryptophan was not expressed.

2.2 HEERKREEABANSTERIERE

ARSI, AR BT A5 1 R fa R R DR B R
JURR 28 i B R ] 2% A5 3 R IR VA A AL R
SIS [ 11 52 596 325 %oF 32 U 4 b Rk 0 4T 38 Bk Ak
B A3 BT AR BE , 25 58N [R] 32 36 7 1 0B R R

VAN o ASTR]AE I % A B IS B RL ) S K B L #R
R Pk B hir Aok B 2 25 R A28 2 R .

RBJE FETEEREN 4 B SO b, M
BEAC IR BE K /MERIR Ry I % > EDC/NHS > #5¢
B > 52 HE (P <0.05) , & RedR, 5
SCWR T A L, Ak 2 38 B O i () U Rt EDC/
NHS) Gefft H 45 e J5 A4 kL™ A2 58 2 1 43+ P 843
FIRIAZHE , 3X ) fig 55 JL AR 32 3k J7 125 1 S g AL i A
Ko RS 5 0 IR F 45 8] 38 AL
il H A B A 58 2 WM B AT LU & 1, I R
T 5 R Dy B R R IR Bl R i R Bk R
R B A RO, A R A AR i
[i) 7 49 55 At 1) Jg it 43— 18 — R 4 D A
T 2E B4 F R 88 47 F N 28 k. EDC i 5 19 I8
543 F 2 WAL & EDC 5 eI 4 F 55 h R A&
i A B2 TR ke B 11 R B SR I A v (] ™ ) O 3 5
Z ) ) 5 R AR B B D 43 A1 1 S ) R B
T TR J G S5 53 14 3 - [ 38 Bk o 5 Ak 2 A2 AL
WA TR, 4 B A8 6 A R A0 ok Ak 22 3R A AT 7=
Az A B T 2 P B A B AR AL 1 IR
SrF A SR Z A G Bk, Hor, A AC
5 B i 4 T S AR RN R S ik SR
R T % Ik AT ] f) s B A O T A 38 B 5 I D 4y F
28 G 7K TR B LA B i 43— i i i 2 R 5 RN 4
SR K 46 & A % i TR IRE A 4
TR HEERB IS R (X 1), ARE
TG4k 22 R) A= 1 I 7K A8 - TS o s B A 11 B ;.
I [R] F 58 fe 1) 2 0 Y B, AT Okt 0y 3 58 BB 5k 1 28
RN T2 3C ik

A AREIREE A A YA R R
PR R EH W Z —, T B R S
SEARRAE R 3 4% o R T 2o SR R) T A A
HE gE 28 JE B = IR iE 45 A ( triple  helix
structure ) o FEHR P ¥ 7R (W0 7K B BR VS VR ) A7 AE AR
PEF SRR F &2 U G , = SR 45 14 1] 1Y)
B A T 2R T T R E 45 A ) A S, e R AR
TR T AR P . IR R S DR 4y T T
Z A T 2 A T S A e [ I R 22
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37 %

¥R

WA FHEREEZ ek, RRER S, R
PBS i i), e B 4 R 48 78 40 i K i I s L #R A
PR LA TR BE W (B R B DA R IR MR 5 R OR [R) 22
BT e R e tE g . S 25 R R R
SCIRAE i O JE) P A8 PR IR (BRI Ol 44.0 €, |
F A8 K IR S F T A R TR R 1 AR 0
WEE(35.2 °C) ] PBS 34 5 BT R R
JRIAFE A R IR . R S , R M
BRI B P R G TR R0 (B R E A B R T
(P <0.05), i iR 5K /A G 5 BUR E 43
T IR S5 AL A TR I AN B R 28 O A
W F EDC/NHS 22 BE J5 , J5¢ JR A4 A 1 42 P R 46
T 5 R 72 P 0 B A 3R R & (P > 0..05)
X2 N $AE B A EDC/NHS 28 1k 3 %22 7 g R
53 ()T AE = R E 43 5 PN TE 1SS B B, PR ot G XoF
JB2 543 - A P O R B T Y DTk AN R, (LB
FER M IS, 5% BEAH e, EDC/NHS 52 Bk 4k 3 5
JBE S5 3 - 1 B AR P A S S AR 0 T A A ) I
AR (P <0.05) . %45 R e~ , EDC/NHS 22 ik
Jei o BRLAEJO S DR AR P T R 1) R o B R R T AR

SEIRAE T O 5 43 F 1) JB 15 38 106 8 1) [ B, MG Dt
3T IR SR E T A R A AR B . S0 IR
B EE I SR L 48 2R AP sC K i, FL A 1 ke 4y
T R 0 L R AR S MRS A R R AR R
(P <0.05) , Ud W] 58 41 BRIk 0 g Ji 43 - = M8
ik Ve .

FAREE BESLEY R A 1E
SN A I 23 32 Bk B T HLIA L 2L FR i 4
ERAROIER, RAE YA M B A RSN )
SR RE I, A5 AR ) ) RE A RE AR DL SR Ay R
RIRBEIE M B Ty F o R L EEAEZ
Ab T 43 28 W6 2 A TG I 5 AR 0 b R O A 1 e
MR T Bz — o JE b Rk o o 5 8 00 1 55 4
SERFI (R 2)  AEITEREN 4 Fhsg BTk b,k
T CHR AN EDC/NHS 22 156t i S b Ak 1) i A
B W R FER (P <0.05) 1 #4 3¢ Bk F1
S HN XS MR S 2 RE Y R A A R (P >
0.05) , U B A6 £ w8 6 5 b4 RE 7 27 Mk e 5 1, fk 2
SCIRIE L Y B RS vk B B S AR

R2 KRB ER RS R AR RS0

Tab.2 Effect of crosslinking on biological properties of grass carp skin collagen sponges

e YR RE/C  EEEEEE/ T WS/ (/g iR EE/kPa SCHREE/ %
ET onset transition maximum transition transition tensile degree of
samples

P temperature temperature enthalpy strength crosslinking

Xt I control 39.3£0.3* 44.0 £0.4* 2.09 £0.05* 27.3£3.6° -
IR " 3¢ Bk glutaraldehyde crosslinking 61.4+0.2° 67.4£0.4° 1.42 £0.06° 125.6 £9.2° 72.0+0.5°
AL KK dehydrothermal crosslinking 40.6 +0.4° 45.2 +0.6° 0.22 +0.04¢ 35.8 +4.1° 29.9 +0.3°
EDC/NHS %2 EDC/NHS crosslinking 40.5 £0.3° 45.6 £0.6° 6.86 +0.10¢ 98.6 £5.8° 32.5+0.4°
2 Hh 2Bk UV crosslinking 32.3+0.3° 41.3 £0.3°¢ 1.50 +0.08" 31.6 £4.3* 15.6 +0.3¢

T I BE P2 8+ SD Rom ,n =5, S 17 7 BEA IR R TC W P22 5% (P >0.05) , A R] 55 B R 3 M2 5% (P <0.05) .

Notes : Experiment datas were expressed as mean values = SD,n =5. The same letters in each line mean no significant difference (P >0.05) ,the

different letters mean significant difference( P <0.05).

R 91 A By T AR A R MR
TR AR A TR R BE0R HLA R4 19 B il I A 4 RE
AT PR IEZE P 4 B FE B 41 20N e H5 A 1 #E3L
TR o A HR AL B R B v I SRR R L ik R A
REMH T Bz —o RICHE (X)) F1 4 Fh oA [
71 32 Yk Ak (Y R B S DR R A R R 1 T O
Wb R AR PR RE Q& 2 Bk . NIRRT RLE 3,
55 R S A 6 BEBE LA Eb , 30 I S R AR B L #Rsg
i 4b 3 F1 EDC/NHS 28 5k Ak $H J5 it it 15 47 1 40 Bt
Fefg v Re 3 A B W42 T (P <0.05) , o LIk —
T A K b B I B4 ) I A M B 4R T B Ol 3

(P <0.01), i 58 40 32 WK 5 14 4 1) 1 1 it il 195 fie
PEREZEMLA KR (P >0.05), [fF 72 h 5, LA
Jir 2 B AL 1) T R ik 238 AR A X BRL(100% ) > 52
HNEZEE (98.2% ) > M ATHE (94.2% ) > EDC/NHS
(82.6% ) > M (18.2% ) o 45 & 3¢ K i I
FELE T (2 2) AT DA & B, B J A4 L Bt 1 % i 1
1 $& T 55 b RE S BK I 22 (8] A7 78 T AR SC M, B A2 Bk
2B DDAk B e I A A R BB AT . 14 R R
T, S IR AL B S SO0 A REBT T R R 1 BE Y 2 T AT
FE A2 H T 22 W65 S i 4 - () A 35SR AR BHL A TR
i P R AP AN 6, DA A Ao AR R AU
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100

WFFE R, 0 T WL A A 00 N - H 39§ 45 4k 30

e : : U T 2 BRI 43T R 4 B |
» 80F s T b - N N b L

o E 2 AR DL B 25 O E I, ol K 2 B A
<5 60 Hf/ —— I control W e - A -
g % —O—Uz:%ﬁﬁ* glutarildehyde crosslinking 3 400 ~3 440/cm, 45 5 2 5 M A3 I, G 1

2 L —v— EDC/NHS crosslinkin; s b I e 4 [25] . P T 2
¥ gn 40 —a— AT fiehydrotherm%! crosslinking A IR I T U I R o SR IR IS
S o f e FARUVcrosslinking B R AR T I A O K, AT L R
O BL, 450 S Fl EDC/NHS 3265, oL A #
10 20 30‘ 40 -50 60 70 80 h3417/cm R E 3 343/Cm,ﬁﬁﬁ§§—\éﬂ‘%5ﬂz:

BffE] /h time

2 AR R EXBREM RS
Eg b AR RE RO RS ME (n =3)
Fig.2 Effect of different crosslinking methods on the

enzymatic sensitivity of collagen sponges(n =3)

2.3 REEBSMBNEQENR

2L ik o AT 2150 563 o3 M Y 4 R R
W, BT A R 5 JK 0 S 6 Ak L 1 e £ B M D V6 4 b
k32 Sk B AR I R AR 0 A o AN TR AR
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Fig.3 Scanning electron micrograph of collagen sponges crosslinked by different methods

a. control; b. dehydrothermal; c¢. UV; d. EDC/NHS; e. glutaraldehyde.
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Effect of crosslinking method on biological properties of
grass carp skin collagen sponges

WANG Haibo', LIANG Yanping', LI Yunyan', WANG Ming', FANG Cheng', WANG Haiying’"
(1. Department of Chemical and Environmental Engineering , Wuhan Polytechnic University , Wuhan 430023, China;
2. Tongji Medical College,Huazhong University of Science and Technology,Wuhan 430030, China)

Abstract; In this study,the effect of crosslinking method on biological properties of grass carp skin collagen
sponge was discussed. Collagen was extracted from skin of grass carp ( Ctenopharyngodon idellus) and
collagen sponge was prepared from this collagen. Then, this collagen sponge was crosslinked with different
methods,such as UV, dehydrothermal, EDC/NHS and glutaraldehyde crosslinking processes. At the same
time, the biological and mechanical properties of those collagen sponges,including degree of crosslinking,
denaturation temperature, tensile strength and enzymatic sensitivity in vitro, were evaluated and compared.
Experiment results indicated that the grass carp skin collagen was type [ collagen. The degree of
crosslinking of different crosslinking methods decreased in the order of glutaraldehyde (72.0% ) > EDC/
NHS (32.5% ) > dehydrothermal (29.9% ) > UV (15.6% ). Compared with control collagen sponges, the
denaturation temperature (67. 4 C), tensile strength (125. 6 kPa) and enzymatic sensitivity in vitro of
collagen sponges crosslinked by glutaraldehyde were significantly improved ( P < 0. 05); EDC/NHS
crosslinking could lead to obvious increasing in denaturation enthalpy (6.86 J/g) and moderate improving on
tensile strength (98.6 kPa) and enzymatic sensitivity for collagen sponge ( P < 0. 05). The changes of
biological and mechanical properties of collagen sponges after being crosslinked by dehydrothermal and UV
crosslinking processes were not notable. The results of FTIR showed that glutaraldehyde crosslinking could
improve properties of collagen sponges by forming new covalent bond in triple helix structure of collagen,
while EDC/NHS crosslinking do that by forming new hydrogen bonds among collagen molecules. This
research shows that glutaraldehyde and EDC/NHS crosslinking could lead to obvious improvement in
properties of collagen sponges but the influences on properties of collagen sponges after being crosslinked by
dehydrothermal and UV crosslinking processes were limited.
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