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Abstract: In this study, the effect of acid pretreatment duration on the physicochemical properties of gelatin from silver carp skins was
investigated. The results showed that when the acid pretreatment time was increased from 10 to 80 min, the structure of silver carp skin was
loosened; the high molecular weight fractions of collagen, including the S-chain, were susceptible to degradation during the hot-water extraction.
The hydroxyproline content of the extracted gelatin was decreased from 61 to 43 residues per 1000 amino acid residues. The isoelectric point of
gelatin from silver carp skins was approximately at pH 9.2, regardless of the duration of acid pretreatment. However, viscosity, gel properties,
and film-forming ability of extracted gelatin were decreased after long acid pretreatment. When the acid pretreatment time was 10 min, the
strength of prepared gelatin gel, the tensile strength, and the elongation at break of the prepared gelatin gel were 242.67 g, 28.24 MPa, and
65.52%, respectively. Based on circular dichroic analysis, the acid pretreatment time had no significant effect on the secondary structure of
extracted gelatin. However, the longer the acid pretreatment time, the more difficult it became to form triple helical structures through
renaturation route in  the drying process of the gelatin solution, resulting in a decrease in film-forming ability.
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Table 1 Effect of acid pretreatment time on the.aminoacid
composition of gelatinfrom silver carp skins (number of amino
acid residues per 1000 total amino acid residues)

BRI 22 48] /min

AHABR

10 20 40 80

RA-REL AP 47 48 49 49
HEE Thr 23 23 24 25
2 2 PL Ser 31 31 32 32
A2 Glu 79 81 82 80
HRAE Gly 342 351 354 348
AEE Ala 116 104 97 122
FRLRFL Cys 0 0 0 1
HiAE Val 20 21 21 22
FARZEL Met 15 14 13 6
FERER e 1 12 13 13
FRE Leu 21 24 26 26
FHAEE Phe 4 5 7 7
BARE Tyr 14 14 14 13
AR Lys 26 27 27 27
BEEE His 5 6 6 6
KRB Arg 54 55 55 54
I EBL Pro 130 135 133 126
HIHRFL Hyp 61 49 47 43

25  BHR By Fh AR R

7R 2 BRTRALERR )X 7 AR AR R R AERA SR BE RS/
Table 2 Effect of acid pretreatment time on the viscosity and gel

strength of gelatin from silver carp skins

BR TR 4L 22 A 18] /min FEJZ /(mPas) BIGRE Y
10 10.5040.79% 242 6747 51°
20 9.9740.45° 236.5048.43%
40 6.1740.35 215.676.06
80 4.030.45° 190.0047.55°

E: B2 PHER N BFERTERSRE (p>0.05) .
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Table 3 Effect of acid pretreatment time on the tensile strength  (TS) , elongation at break (EAB) |, color and transparency value of

gelatin film from silver carp skins

BRFAL 2 e .
o TS/MPa EAB/% - - F AR
B 18] /min a b
10 28.244336°  65.5246.43" 80.884).24° -0.9740.17% 2.4140.14% 1.6840.17°
20 19.0942.31°  70.8445.94° 90.484).36° -0.844017°  1.9240.39® 2.1840.21°
40 9.74+1.69° 80.99+47.77° 90.3940.18° -0.8140.04% . 2.064019%® 2.3140.19
80 8.614.13° 86.2248.41° 90.6740.22% -0.8140.21% " 1.6940.25" 1.9740.37®
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Fig.4 Effects of acid pretreatment time on the protein

composition of gelatin gels and films from silver carp skins
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Table 4 Effect of acid pretreatment time on secondary structure

content (%) of gelatin from silver carp skins and the resulting

films

ok BATERS A AN AW
10min 18.9 44 2715 51.1
20min 181 4.2 29.8 51.8
40min  16.7 4.7 29.7 53.8
80 min. 195 52 279 51.0
10min 27.0 15.0 23.8 339
15CHlE4) 20min. 250 113 285 36.0
PIBIE. ~ 40min 211 238 197 35.6
80 min 244 21.3 218 320
10min | 20.6 22.8 244 33.1
20CH) %49 20min 143 309 250 316
Bl ¥ 40min 135 304 22.6 33.0
80min 157 30.6 233 311
10min 118 23.6 251 394
25C#H1&4 20min - 9.1 29.6 249 359
A 40min 45 279 271 39.5
80min 2.2 40.6 28.0 26.8

8, BE P CD 6% EITE 220~230 nm A1 200 nm

Dl d
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