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strength and elongation at break of FCF
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Effect of temperature on tensile
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Table 1 Effect of temperature on properties of FCF
NI /°C W/ %% B/ % Pratag S T e Pk
Temperature Absorption rate Transmittance Folding properties Outward appearance Solubility
45 11.7940.02 a 45.87+3.19 ¢ A # W Limpidity K Swelling
60 10.404+0.03 a 46.47+2.23 ¢ C %W Limpidity %k Swelling
75 8.7540.01b 58.60+2.33 a D #EW Limpidity ¥ Slightly soluble
90 7.76+0.01 b 63.03+1.25 a D #W Limpidity Wi Slightly soluble
105 5.9820.00 ¢ 53.87+4.65 b D # W Limpidity ¥ Slightly soluble

D P i BE 2 3 U S A0 F B4 A 22 L (8] — 51 AN R 96 SC/NE 5 REFROR e XS4 2 B 22 M 46 18 B 500 W #EKF . R &R IF . Da-

ta in the column are the means = SD of three repetitions. Different lowercase letters within the same column indicate significant

differences by Ducan’s multiple range test at 5% level,the same as below.
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Table 2 Effect of thickness of collagen solution on function of FCF
Jie J 2 11 B ¥/ mm WA/ %% B/ % frartng S a3 e
Collagen solution thickness Absorption rate Transmittance  Folding properties  Outward appearance Solubility
2 - - - - -
4 6.9640.25 ¢ 74.7540.95 a A %W Limpidity fii#s Slightly soluble
6 10.4040.02 a 65.79+0.54 b B B Limpidity Wi Slightly soluble
8 8.17+0.04 b 47.46%0.43 ¢ B #EW Limpidity 7Kk Swelling
10 7.1140.08 ¢ 40.25+0.78 d C B Limpidity Kk Swelling
12 6.4140.12 d 39.17+1.214d D #EW] Limpidity %k Swelling

DU—"FRRANRETE WU, “—"represents not have film ability.
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Fig. 2 Effect of thickness of collagen solution on tensile

strength and elongation at break of FCF

T R AR AR SRR AT E A By
T Z 18] (R ASIEAE T I AS B S, HLAS B #8200 1
2 TR ) i ARG BB RS B S 4 mm BT 2RISR
2 A LA Hh e 4 E IR 8T BN i DRI
IR K o JBE TR GH S R, iy 16, 7 MPa 978 2 36. 4
MPa, Wi 24Kl 1. 70 ] 2. 94%, M3 2
A, Bt T SO IS JEE I, O R AL A B
PERE T B AR PR AR, AP VLT BT B 8 Ak . R

o 22 TR RN B G R R R A, R
296 1) J8 DR VAV W » S AR OISV R O 6 mum s S
I 4 AL A 3 D' SR S8 At
23 pHEXMKREZBARERM T

B RYE 7 IR R 4 L R 43T 8] A A
5 pHAEA K. Kt pH X 8 7 B A o g A A 2L
FEM W . pH {E ] BT AR A 4 50 52 )
K3 3,

80

=

2 70t =
g =
% 60} =
K3 z
7 50} 2
=] =
(5]

= 40t x
g %
= 30 W
2 0¥ Do
Eu“é L/—m— Pk % Tensile sirength 1 1.0 gi
® 10 s Al 1 % T . 0.5 =
= —— [ i Elongation .

0 3 5 7 9 110'0
pH
3 pHEXT FCF kB EMET R MK ENZ M

Fig.3 Effect of pH on tensile strength and

elongation at break of FCF
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Table 3 Effect of pH on properties of FCF

WA/ %% EIHR/ % PrarEng M VA Ak
P Absorption rate Transmittance Folding properties Outward appearance Solubility
3 5.05+0.03 d 80.20+2.26 a D B Limpidity 1 Soluble
5 10.404+0.01 b 70.78+6.37 b B %W Limpidity %k Swelling
7 7.7440.01 ¢ 70.00+£3.81b B % W Transparent yellow %k Swelling
9 3.9440.01 e 50.75+£1.38 ¢ D 2 E M FL 4 Translucent white MK Swelling
11 14.07-+0.03 a 8.13+0.56 d D AW 6 Opaque white i Slightly soluble
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Fig.4 Effect of addition of chitosan on tensile

strength and elongation at break of FCF
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Table 4 Effect of addition of chitosan on properties of FCF

T s ST T USIE Y B/ % gtk ae S a3 e

MCollagen * M Chitosan Absorption rate Transmittance Folding properties Outward appearance Solubility
10:0 10.40+0.03 a 74.13£0.76 a Wi 24 Partial rupture #E W Limpidity %K Swelling
8§:2 5.23+0.12 b 48.4740.88 ¢ F 4> W% Partial rupture B Limpidity %k Swelling
624 8.144+0.08 b 52.53+£0.56 ¢ 4> W% Partial rupture B Limpidity %K Swelling
4:6 8.11+0.05 b 51.90+0.72 ¢ A P19R Slight crease #EW] Limpidity K Swelling
2:8 6.24+0.11b 61.10=0.99 b T4 7JE Slight crease %W Limpidity %k Swelling
0:10 13.16+0.15 a 45.7340.44 ¢ T4 - Slight crease #EW] Limpidity Ik Swelling

x5 EXHBER
Table 5 The orthogonal experiment results
. i85 K & Experimental factors F&45 Index
Ni;ﬂ A mpman * mw B. pH C. |/ C HU K 3/ MPa WA K/
MCollagen * MChitosan Temperature Tensile strength Elongation

1 28 5.0 45 49.724+0.67 2.6440.31

2 28 7.0 60 10.50£0. 34 1.1440.13

3 28 9.0 75 12.40+0.55 1.63+0.06

4 4:6 5.0 60 51.3540. 43 3.1140.19

5 4:6 7.0 75 6.06£0.47 2.60£0. 26

6 4:6 9.0 45 33.7540.12 1.00=£0. 30

7 64 5.0 75 49,1040. 23 2.70%+0.15

8 64 7.0 45 30. 1840. 80 7.65+0.09

9 64 9.0 60 7.01+0. 68 4.34+0. 20

M2 6 Al R, pH A 0 6 IR T ok o 1 6 EXRWHTENN(F/«)

EELETE S AN IS SR 3 W iR
sk iR EE JC 5 ) 5 I AR 5 5T SRR D L R ) b Y
(GIRNE SR ETE S A N1 W= RIEYE Oy §i] S
R FRAF W, g1 7 n A, O ) e AR RS
H AB, Cy, BI85 i i 8 5 e OB Y TE L
6 4,pH A 5. B 45 °C, TESLAMF T U, 5 2
1 T8 7 K R R SR e R SRR AR A, 0 08 i A
JE BRI EE 61. 27 MPa, Wr &K 3 5. 17 %,

Table 6 Analysis of variance on orthogonal experiment (F/a)

7 22K Variance source

kT - -
Ampgge o mapim C. &
Index B. pH
MCollagen * MChitosan Temperature
in % /MPa
kIR MPa 1.65/0. 22 60.15/0.00 12.34/0. 00
Tensile strength
T
H‘ﬁ'z%{${t$/% 15.92/0.00 3.19/0.06 3.04/0.07
Elongation

1)a<<0. 05 N it % Significance; a=<0. 01 M B #F Quite signifi-

cant.



%2 AR A w A A BRI AR A LS 247
R7T EXREERNBESH

Table 7 The mean value analysis of orthogonal experiment results

A Mgy Magsas Mcollagen © MChitosan B. pH C. i /°C Temperature
847 Index
28 4:6 64 5.0 7.0 9.0 45 60 75
- -
. LRI 24.21 a 30.39 a 28.76 a 50. 06 a 15.58 b 17.72 b 37.88 a 22.95b 22.52b
Tensile strength/MPa
SrEAN K
Hﬁ&ﬁaki 1.80 b 2.23 b 4.90 a 2.82 ab 3.80 a 2.32b 3.76 a 2.86 ab 2.31b
Elongation/ %

D /NG F B R R A7 80 2 8] 22 5% (P<<0. 05) . Different lowercase letters indicate significant differences in the same row at the

same treatment conditions.
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Preparation technology of collagen films from fish scales

of grass carp Cetnophayrngodon idellus

LU Huang-hua'?* LI Yu-zhe! LIU You-ming'? XIONG Shan-bai'”*

1. College of Food Science and Technology s Huazhong Agricultural University ,
Wuhan 430070,China;
2. National R& D Branch Center For Conventional Freshwater Fish
Processing(Wuhan) yWuhan 430070,China

Abstract Collagen was extracted from grass carp scale with acid-enzyme combination-method for
preparing fish scale collagen film (FCF) by the plate pouring method. The film-forming conditions and
chitosan on the properties of gelatin film were studied to optimize the preparation conditions of FCF. The
results showed that the conditions forming scales and polysaccharides have significant effects on the fish
scale collagen membrane characteristics. The optimum conditions were 45 °C ,pH 5, collagen/chitosan=
6 ¢ 4. The tensile strength was 61. 27 MPa,and elongation at break was 5.17%.

Key words grass carp scale; collagen film; mechancal properties
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