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Effect of polysaccharide on the property of silver carp
( Hypophthalmichthys molitrix) skin collagen film
CHEN Shan-fei"?, WU Jiu-lin', GE Shang-ying"?, MIAO Jing"? LI Jian-hua', ZHANG Qi-qing"”

(1. Institute of Biomedical and Pharmaceutical Technology, Fuzhou University, Fuzhou 350002, China;
2. College of Chemistry and Chemical Engineering, Fuzhou University, Fuzhou 350002, China)

Abstract: Silver carp skin collagen/polysaccharide blend films were prepared by solvent-casting method with
silver carp skin collagen and polysaccharide. Tensile strength (TS), percentage elongation at break (EAB),
water vapor permeability (\WVP) , light transmittance and water solubility were determined. The result showed
that collagen/chitosan blend filim had the best property,and the optimal ratio of collagen and chitosan for
preparation blend film was 3:1 (w/w) . At this time, the mechanical property of the blend film was the best, TS
was 35.47MPa, EAB was 25.87%. The WVP, light transmittance and water solubility of the blend film were
improved. FTIR-ATR, X-RD and SEM analysis revealed that there were strong interactions and good compatibility
between collagen and chitosan.

Key words: collagen; polysaccharide; blend film; silver carp skin; property

i & 5 25 TS206 XEkARIRAD ;A X E 4 5:1002-0306(2013)06-0325-05

Bk SR e R R R T A R SRV G e
J38 Ay I DR T S PR A R AL, PR 1 T A LA R AR 22 )

BUFAVEIRR PP R R E AR HK
ALK, 7K 57 i S s 1 AR e 2 2R - 3L

AR R T B A A R 1 A B il A R AU A 5
A R B SR e ml e PR A RN A )
Z RIS E E, B R A B TR, (R 22 HOR I T
PN RS I G Us o e e S B A EN S A D D E
I MRAEAM 2 1) 7 3R, BB 22 PR TN DY e X 4
AR A BT, A DA BB B SR e
DS IS il B A2 A A BEAT F . DRI, TR
A JSORE A JIE 5 2 7 o BT 50 5 A B R S, AN
AT DA S JE i 7 i R 4l A SRR, s ] L g N ]
PRI TR] o BIE K™ BEIS 20 A6, AN TR kst
HhE AR IR A, OF B s S A A2 o8

W is HHA:2012-05-15 * i@ HE R A

EHERB N . HEC(1987-), 8 , FAEH R A AR F & %G RALFE,

ESWH .3 4 H3 T £ X+ (2010NZ0001-1) ;78 i 4 L £ &
FAFLEERB | EAMALRF]FF A RRBEAMH(NO1T);
RAETADEFHAELEERETFHEAL,

i, E NG B AR 218 1 R A0 R 1 AR A 7 ke
TS 0T PR RIT T & SRS W, A0 R I LA AT 1) AR e
77, BEME ) RE W 1] A v A R AR AT
TN FLEB W I R AN TR A0 e R R PE AT
2Pk BERSAR  PUAKTE 2, DRI 26 Hek ket . R
FHRER =157 T, 2 0, 5 W ILIR, 1 o5 i fe
7T 27 v50 o 2 P R DU RKIR K 2 —, AR i
K, FE20104E 11 1 2% =08 21 7 3607500t , 11 1E fifk £ )
wl RN O R T, AR AR R AR T 170000t 11 16 57
PN, 3 R YRR B AN A BT VS L0, AR S8 SR FH AN [
2B 5 A 7 i SRR A VR ) A rT e R SR VR, LA
A IR R B R IR PR e s 25 S TR IR D22 R L K
WEPE K ZE AT L R RS G, JETF g LR b = 4y
T A BAE R AR 2SR, S A 2n TR R
TR A L ALK

1 #REFE

1.1 #HRE{EE

20135 564 325



J@étﬂ%&

Scence and Technology of Food Industry

fiffa fz T AR MR R ST g, LR K, T
—20°Cfit A7 25 H , e 2B PE I H Roche A &) ;s MRS « =
£ VAN 1 AN E N ER R A P PRI o2 G M A NS P NSE
TR RAFEIRGF)  BilE W A AR A A 0T B e
eI T) sCMC—Na W H Ll b THRA
w5 HoAalR B o el

FD-1D-504 ¥4 R T-EE ML b 5T B 58 52 564X

2 A PR A ] TA. XT-plus®) M4 Stable Micro
System?\ T , FL[E ; UV-2450%4 8 Ak —a] W6 536 6
it BEEA T, HAS; Nicolet 360254 {37 AR $ 21 )
G FEER IR BH AT, 2E [ X Pert Pro MPD
X 7Y B5F £ B AR AT S W XL30 ESEM-TMP #4137 % 5 471
ETTTNEEN N O 51 7 /A= [ B S e 2 VT ANl O | 923
Z R AR R A R A A o
1.2 XWHZE
1.2.1 il fh B IR AR (IRl 2% 225 RIS s g
VEIFAMOE 24 B . 10 B2 100g, RV BTRE, 250K BE
Y I AR TR 8 2045 1 1% H,0,/0.01mol/L
NaOH % W A1 235358 PE24h, 455 8h B e — YAk 1 9%
W LABS: 22 AR I I 28 1A RN (0 3500y, 4R e T 254 /K vk
e PR, FE 4 W I N [ 1 10% 53 T4 B 35 0 35
FrAhLLZBR AR - FH 28K I E ks, 780001, 7
TN [F) 2 [ 0.05mol / LI 1% 75 i 4 #4h, {8 6 57 78 53
WK s doc e F 28K e v o, O SR 105 11
FIKA5°CIEFE12h, R )5 5 18000xg B L220min, i W
W E T -20°C#% H -
1.2.2 e MREUR L H13.0g, T-45°CTE R 7K
S RE D B P R T S0mLZE AR K b, FREUCAS [A) 2 0
GRERBE nT ey BB « R Bt is flCMC—
Na) 1.0g#%¥ T-50mLZS 1R 7K i (52 R B T71.5% (v/v)
MR o ¥R R FURA R 2 Bl &, I n
N 1.Og H A4 S 189 33 571), 4k 452 45 CAE VR, 7K S 1 7 49
FE30min, IR BT 1 5min i/ . 2R )5 K omLi%
JE AR N AT ML B B 25 7P (120mmx80mmx2mm) ,
F(22+0.5) °C R IR TR 24h I, v i A 3 2 L)
IR TS B, A9 A A3 S5 T ) A $R
SRS ARTEAE (2220.5) °C 2 FH UL I NaBrigs v )4 15 4H
X L 60% 7 AT 1) 28 v 3d, AR S D s 3 VR I
H PGS

AT Z AN |A] LU AT 5T 5RO ) L VR B R 1) 52
M), 22 3 1R (R 5 SR P 7 il 24 I R R 11 — 5 SR B
WML, FLAI &% 7 VEANAE IR A L.

K1 U - 58 SRR M A T 7

Table 1  Casting solution for collagen/chitosan blend

film preparation

i (2)/100mL

W RREA® AW TR
C 4.0 0 1.0
C/Cts=3/1 3.0 1.0 1.0
C/Cts=2/2 2.0 2.0 1.0
C/Cts=1/3 1.0 3.0 1.0
Cts 0 4.0 1.0
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Fig.2 The water solubility of silver carp skin collagen/chitosan

blend film

I T . o 223 JBEKZFUERL RT3 RN TR Lt
R 45 2 SRR TR LR 1 S F K 260 L (0 B, B e
= 35 }f\i 40 4 B B RK 2B o R AN 1.05%10 g o'+ Pales ™,
=N T~ e ¥ e A R 5 R U T I 1 SR A 26 0
= e B b 3BT, FLBIAT 6 B A LI T o 3L

51 g1 2 F [0 7K 2 7037 Bk % 5 K ML, I B 2 57 S 1)
" s BN T BRAEG , 13408 4552 25 IR RS /K P A A 5, A5 )

C COs=d C0s=22 COs=1B Cis
BT R Js R -5 e SRR ) 2k R £k
Fig.1 The mechanical property curves of silver carp skin

collagen/chitosan blend film
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Table 2 Effects on the physical properties of collagen film by different polysaccharides

ZHERS JEIE (um) TS (MPa) EAB (%) FS (%) T (%) WVP (x10"%m"Pa”'s™)
AN 31.05+1.4 25.25+1.7 48.09+6.2 43.75+4.1 81.50+2.3 1.10+0.036
R 27.34+2.9 35.47+2.9 25.87+2.9 24.20+0.2 86.46+2.1 0.98+0.012
PR 32.9313.1 22.46£1.2 2732432 46.12+0.5 70.60+1.1 1.28+0.057
VAN 26.13+1.8 29.09+4.7 46.10+3.4 19.04+2.9 38.666.1 0.94+0.046

il 33.26+2.0 28.21+2.8 23.21+5.8 20.23+0.9 81.74+0.9 1.1420.086

CMC-Na 27.58+1.6 13.99+1.3 15.52+1.4 28.25+2.8 84.65+0.9 0.99+0.012
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Table 3 The infrared characteristics absorption peaks of collagen/chitosan blend film

PH (em™
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