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An Investigation into the Self-assembly Behavior of Collagens from Grass Carp Scale

LIANG Yan-ping, WANG Yan, WANG Hai-bo*, ZHANG Han-jun, ZHOU Jian, LIU Liang-zhong
(College of Food Science and Technology, Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: In this study, acid-soluble collagen (ASC) and pepsin-soluble collagen (PSC) were extracted from grass carp scale
and molecularly characterized. Meanwhile, a preliminary investigation into their self-assembly behavior in vitro was carried out
along with a comparison with porcine skin collagen(PC). ASC, PSC and porcine skin collagen were all type 1 collagens and showed
a high similarity in molecular weight and secondary structure but a difference in amino acid composition. The results of turbidity
tests indicated that all the collagens exhibited behavior in vitro under the appropriate temperature and pH. The process of self-
assembly consisted of lag, rapid rise and plateau phases and their occurrence times were affected by medium pH. Under the same
conditions, the self-assembly degree of porcine skin collagen was highest, followed by PSC and ASC. Environmental temperature,
collagen concentration and thermal denaturation temperature had different effects on the self-assembly behavior in vitro of PSC.
Key words: grass carp; fish scale; collagen; self-assembly

2 TS254.1 SCHERFR RS A YRS 1002-6630(2011)23-0015-06

2011, Vol. 32, No. 23 15

2 S5 ER FLR 20 1  R S ARV 1) 0 TR RAT
N5 SCAEE AR A RE LI D BE A 5 5 DI Gk . AR
PER IS 20 7 BT 22 W MAT 0 v, 23 1T IR 2 0 fe o
FAT AL 2 — 1 W pH B PREE S DL
JAR B AN, R 2> 1 (precollagen) AT LLIE
153 18 B A ELAE T AT BOR R 21 4k 22 (fibrillar) ,
£T k22 m] LLRE— 2D I B RT (RHR Js 2T 4 (fibril) A1
2 IR A5 4 R (fibril bundles)?. ZELEW R, RARKL R4y

ek H B 2011-06-28

T IE SR I Al F LT S T S Rl B A e A A
LR A SRR ThRE . BAL, MR > 1 1R b
1 226 th g ] B A R R B o b BTSRRI
JBE I 5 4038 R RE 1) 202 I T J 0 ZE 0 R REAE BT LI
T2k REAT B MRAT BT A R R S5 1 e AR 4T, S 4
K, BEAE R SRR 11 1 27 40 43 TR A5 4l o B 1R H &
I ARG R R FORIE (AR IR R G2 S ) 1 2
2 21 AR B R AR ) AN BE AL IE W T 2, 02 K

FEIUE - B B RRE AR H (21076166); BT RHRIRHE IR TR 35 H (200920137006);

T AR BRI A 5 97 7= T R DR R AR A0 % Bh I H (201120637175);

WIAb4E 8RB BL 4 S0 H (2009CDALL7); i b2 Beaft o1 A2 BRI 751 H (09cx013)
EZ I PHEPE(1987 —), Lo, RULHESUA, WF90)5 A RAR WS . E-mail: 1ypl0291986@163.com
*WEEE: 971 —), B, #I%, WA, WFRT A RAR Y. . E-mail: wanghaibo@whpu.edu.cn



16 2011, Vol. 32, No. 23

86iltl=

XAERNBESE

AL VR SN AT, B ZE S A KU I s i
I PE 2 B e . A, 5% AR IT 4f eyt K AR
BN I D EE R YR I T A o [ PN A 2 3 AN [ ke Y
7K AR B A IR T KRB LAE, (H 2 55T
F B PR P, 458 K AR A SRR AR L
T, TR K AR B R U I i B 43 T VAT A, R
ARSI E A BEAT S BRI ST G AT SR TE ST ik, ANHIE
5% DA Ao £ 85k JRORE, g3 ) S EURR VA PR i DR £ 1 (acid-
soluble collagen, ASC)FH ¥ 1 1 R &% H (pepsin-soluble
collagen, PSC), X IRER (14> T 45 ¥4 R AE K SE itk
b PR AR R E AR A A BAT A RS, OF
L5 FL sl K5 103 12 KI5 (porcine skin collagen, PC)
AALEER, 07 BHE 7R iR K 0 I i 4 T AR A A B AT N 7
THI 55 W L 30 A 2 R L B L % ) e R 222 e e

1 MEETE

11 MRS

B g B Y T G TR T A T T .
I UL E AR AT IRAE — 20°C 4 AT T TR 4%
s HEREVEH . B I 2B B N IR TG VI, AR X
T, E—20°CAAF FATA .
12 NHFE5K&

4 FBF(800~2500U/mg)  FiEEMEHARA
#l; NaOH. NaCl. Na:CO:. EDTA. 4. i@
SN E PR ATAE) W Zi R AT PR A A

GZX-9070MBEH B 5 M AH IR T140  JEIRTHe (4%
J7; PHS-3C pH il BUMAREAXAS &) : Cary-50 %
Ab - T 66T Varian EROR M G iE e e
Varian A #]; HHSH-2 BB EIRK S JER 2R
W75 V-1100 AT WLV SRR A A A AT PR 2
Fl; LGI-10D WA THEHL AL PUBRRF2EALAY) 5 NEXUS
R s 3¢E Thermo Nicolet A ] .
13 Jrik
131 JRJEE A R Aty no

A A I I R B SRR S Al KT
4% 1 0.5mol/L ) Na.COs ¥ ¥ f1 0.3mol/L [ EDTA
WHRORIB I RR 22 B . BRI Y S ey, RS
0.5mol/L ) ZFRHW(1:40, m/V)FEEREL, L 2
W, BEIK 24h, 5y B G LSS BRI R R G
(ASC)FL#E . FEER 4k 8 &4 29/100mL B & H
1 0.5mol/L Z RN (1:40, m/V), FEEFE 2
W, Bk 24h, HyEIEAE I LG, 15 B I R R
FH(PSC)MIRE. 231 ASC Fl PSC AHERE + i i
NaCl £k EF h 0.9mol/L, ¥ & T 24h j5ilug, K

=

JR A A YIHE ] 0.5mol/L [ £ R w5 i & ¥ I 4 voxt
0.1mol/L ) LR FNZEMRKIFENT, I Ja V4 R T4 2 i
1 ASC. PSC Kt

W SRR (B BRES gl s BT R B R
W7, WK e DI, AR BT )5 e 7K £k B
24h, %IRRT J5 F 109/100mL NaCl %5 i3 32 i B3 £ v
PR, RS H& A 29/100mL & 2 A 0.5mol/L
LRV B T B IR (1 (1:40, m/V), $2HL. 46
fJ7 iR Bt PSC, RS 13 2008 L IR R & G
(PC)FEN
132 REE AW SRR
1321  AERA RSB0

JI SRR R i 28 R IR K A S R FH v 20 i v
E AR K . W %fF: Sopium Amino Acid
Analysis thifi A, ZRVEBRREVENL, A A4 0.2mol/L 7
B IER N /K 7 pH3.00, B A2 0.2mol/L i R84 7K 5
pH9.80, YEMiVIiE N 0.4mL/min, ¥ A 65°C.
1322  AFHMARH LTSN o pri

I SR R S E S B ), HUREZY Smg 55 150mg
KBr 7e 0 iR4), A, BNFEME . W H ey
4000~400cm™, 43¥F 4emt, FFEHIRECH 4 K.
1323  SDS-PAGE/}#ri4

K H SDS-PAGE TEH HiYk, £ ZZH A 60mmol/L
Tris-HCI (pH6.8, % 25% H . 2% SDS. 14.4mmol/L
B- HiFEOWE . 0.1% IR ), FEh 0.1% % %
W R-250 I /K e Cl, I 29 o 1 R I 7 Ot B (7%
10% 4. 10% HIEE), 12% 4> 258, 5% HERR,
VKGEMCA Tris- H & 220 (pH8.3, 0.1% SDS).
133 R A TR 01T N 5%
1331  WRIREE A T RS AR W8 7 i (g ST

22 CHR[15-16] 7 VRS ek, SR FH e 82 52 56 1
WSR2 (10 T IR AR A L2247 o DA PSC A iFE X
%, F10.012mol/L (1) ERACHI 2mg/mL FIK AR (¥
B S K A B R B T AR (B R 4> 7 LR > 14000D)
W, fE 25 CKI P X 28K BT, o A R JEE TF AN 4y
JEFE TSI I W I AT 48 rh v ) pH N 400nm P b
W' I B R R AR A0, 7 380 10 Ji 2 1 ) 1 0 2 ot 4 R v
WopH HA b 2k .
1332  faf ASC. PSC LA PC A EEAT A ELEE

Pl ASC. PSC Ml PC AL, %/ 1.3.3.1
WL E 22t R B L pH (AR Ak it 2 R0
Halems, W3 FRIEE A D T B4 3T %=

51



XILREWESE =i = A 2011, Vol. 32, No. 23 17
1333  MELE R A AR A B AT 8 I R 3¢ 1 A7 40, *fafafs ASC. PSC fl PC #iEAG K

VL ik PSC Ml EFE S, 2 lfE 4. 25°CHI35°C
KA 26 T X 2808 AKENT, IR IR W pH A2
A ET IR
1334 IR (e R S 2L 8 42T N 1 R

R A PSC I E FE A, 42 BCHl 0.5 1.0,
2.0mg/mL (R JR 2R FIVI . 28 IS SR 1) pH (AR 1k
il £ R 1 4% il £k
1335  pH {EX I U 1 7r RS B A1LEEAT 4 )5

A6 PSC A MlE #E 5, 4 0.02mol/L ) #h
BRIV 0.1mol/L FIE A AL B E MO BT AN pH 1 2
6 A9, il ficc I A I v ) pH {EAR 4K iih Ze A 2 2 i
4, 5 pH EX R IR SR RSN H A RAT R R
1336  RIEE AR L A AT R 15

EH A% PSC oI E KE i, AEREAT B 410 e |,
SN I SRR TR S TRE K 4 A HEAT A R R B 1) 4k
A PET AL #E(35°C. 1h; 35°C. 3h; 50°C. 1h), &
R AR I pH (AR ih Ze f B Al i 2k, 5%
FRAR P i Ak B IR SR B 4 T R AN B ALAT D RS

2 HREAM

21 EERU

J2 JEURR [ 11 S AR 45 W BT 2 PR 3 AR IR (2 4% on HERIN
145 oo ) RGN 3 JRIRTE &5 00 70 1, IR IR R 1 43
TULERM(Gly-X-Y) JFHIh F B4 i, Rl £h i
ASC. PSC FIPC &L 1.

#1 ASC. PSC I PC HEERAR
Table 1 Amino acid composition of ASC, PSC, and
porcine skin collagen(PC)

AR ASC PSC PC
Hyp 84.1 106.8 99.7
Asp 29.4 37.9 37.0
Thr 10.9 12.1 10.0
Ser 12.4 13.7 115
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Arg 51.8 52.6 56.8
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