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Abstract: Collagen was extracted:from different species/of grass carp and used to study amino acid compositions and thermal
stability. The result of a correlation analysis between the amino acid compositions and denaturation temperatures of various collagens
showed that the degree of hydroxylation of proline; the content of alkaline amino acids, polar amino acids with charge, and total polar
amino acids were positively correlated with the denaturation temperature for collagen. However, the content of imino acids and nonpolar
amino acids showed an inverse correlation with the denaturation temperature (p < 0.01). The mathematical model of correlation between
amino acid distribution and denaturation temperature of collagen was established by step-wise regression analysis using SAS software,
which accurately forecasts the denaturation temperature of fish collagen. At the same time, the influence of solvent environment,
including infiltration degree of water, pH, ionic strength, and ion species, on the thermal stability of fish collagen was investigated. The
results showed that the thermal stability of fish collagen underwent a remarkable decrease with increase in the infiltration degree of water
and ionic strength as well as a decrease in pH of the solvent.
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Fig.1 Sodium dodecy! sulfate-polyacrylamide gel
electrophoresis patterns of acid-soluble and pepsin-soluble
collagen(PSC) from grass carp
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Fig.2 The circular dichroism curve of PSC from grass carp

R ERFEOHEANTEBRER ST (REKE/1000 MEEREFRE)
Table 1 Amino acid.composition,of different collagens (residues per 1000 total amino acid residues)

s L] Fa FHa Ha e ks Kl Kl
PSC ASC ASC PSC ASC PSC  ASC PSC
PESLEN 75.8 76.8 58.9 57.6 69.8 701 90.3 87.8
RAZBR 60.8 56.7 41.9 44.8 43.9 457 53 46.9
T ZBR 28.9 26.9 27.7 226 27.3 275 24.8 26.9
A Vi 32.9 30.7 30.5 25.4 30.8 306 279 30.3
LA 75.4 71.9 80.9 76.3 76.2 71.9 65.7 61.8
it 2R 78.6 70.6 58.2 60.2 70.9 736 953 104.5
H AR 379.9 397.6 410.4 412.3 4127 4032 3693 3585
BEN 1218 126.9 122.1 134.2 131.6 128 1227 1248
ENd 15.1 15.4 15 15.8 14.4 146 182 19
ERER 10.6 9.9 10.4 13 113 13 8.9 8.9
F TR 9.2 73 74 8 3.8 74 7.9 9.8
TRBR 18.3 17 18.4 19.4 11.2 185 15.6 19.3
B& 2B 18 1.2 1.3 0.4 2.3 15 1.2 15
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HEER
ENGE 11.8 105 122 121 12 11.1 79 11.3
28 5 BR 0 1.9 6 0 48 0 53 0
AR 22.2 228 226 25.7 211 227 281 231
AT RER 56.9 55.9 76.1 722 55.9 606 579 65.6
e 4] e T8 ITE  LEEs S4Ee 4d Gt& B
RER ASC PSC ASC PSC ASC PSC  ASC PSC  PSC
IR 85.3 1129 99.4 107.3 105.2 946 1034 1051 721
RA-Z B 60.7 56.8 51.4 52.4 52.7 585 514 508 583
TEBR 25 21 231 231 234 239 245 24.3 224
2 5B 4 36 36 34 37 38 37 3.7 25.2
BRBR 79.2 70.3 68.4 64.6 66.7 69.8 729 70.7 67
P 2B 118.1 1254 1334 134.3 137.8 141 <« 1402 1351 922
HAB 3433 329.7 382.5 374.9 376.5 341 3508 3719 395
SRS 1473 140.7 122.8 118.2 1207 /1276 1189 121 103
ENY 20.7 27.8 173 16.6 16.8 6.2 167 156  17.2
ERBL 15.1 118 124 13 125 11 145 141 5.3
F R 9.3 9.2 9.3 9.1 8.8 9.6 9.7 9.5 9.2
TR 25.8 25.2 226 209 20.1 217 222 208 251
B& R B 2.3 16 18 18 2 33 36 16 2.1
KRR 11.7 10.9 11.9 11.9 12.3 139 154 127 133
it 16.9 16.4 137 148 125 145 135 127 162
HEABR 27.9 28.8 22.1 237 175 314 266 193 281
AR ER 74 79 43 10 10.8 122 12 111 48.3

*® 2 ERRERNANEERI RS

Table 2 Amino acid distribution and denaturation temperatureof different collagens (residues per 1000 total amino acid residues)

PTMRE GRERE/1000 MERERGRE)

BEEa i~ sAE BRER A F WAL R AT
G By 1% Ay A E ¥ 30 MR
4 % PSC 154.4 49.1 136.2 79.1 2153 150
¥ 4% ASC 1473 52.1 1285 80.6 209.1 1454
& ASC 117.1 50.3 122.8 104.7 2275 12838
4 % .pPSC 117.8 48.9 1211 97.9 219 119
Y& ASC 140.7 49.6 120.1 81.8 201.9 1415
4% & PSC 143.7 48.8 117.6 83.3 200.9 1427
Knfifi ASC 185.6 48.6 118.7 91.3 210 153.1
K fifi PSC 192.3 45.6 108.7 88.7 1974 155.4
49 & ASC 2034 419 139.9 52.3 192.2 1317
42 % PSC 238.3 474 127 53.1 180.2 150.8
JF & ASC 232.8 0.7 119.9 40.1 160 1403
7 F# PSC 241.6 444 117 485 165.6 1486
Le¥s ASC 2429 433 119.4 40.9 160.2 146.7
4% & PSC 235.6 40.1 128.3 58.1 186.4 1365
8k & ASC 2435 424 124.3 52.1 176.4 1496
8k & PSC 240.2 437 1215 1645 14838
BTR

115


http://baike.baidu.com/view/375086.htm
http://baike.baidu.com/view/375086.htm

MR BRI

Modern Food Science and Technology

2015, Vol.31, No.12

#FEER
# K PSC 164.3 439 1253 226 217.9 1271
IR % B JEARE THRETE THWEAEE  #&EZ
ait % FILBR FILBR MAEIC {4/C /C
¥ &k PSC 365.3 634.6 35.8 35.6 0.2
¥ 4% ASC 354.5 645.1 35.6 35.7 0.1
H& ASC 356.3 643.6 35.7 35.9 0.2
4% PSC 338 661.9 35.9 35.7 0.2
k& ASC 343.4 656.6 35.9 35.4 05
4k & PSC 3436 656.4 35.1 35.3 0.2
*nfifi ASC 363.1 637 35.3 355 0.2
K #fifi PSC 352.8 647.2 35.2 35 0.2
42 ASC 323.9 676.1 347 346 0.1
42 % PSC 331 669 34.9 348 0.1
¥ # ASC 300.2 699.8 33.9 34 0.1
7 F# PSC 314.2 685.8 34 343 -0.3
Leg s ASC 306.9 693.1 33.9 34.1 02
4% & PSC 322.9 677.1 34.1 34.4 -0.3
k& ASC 326 674 348 343 05
8k & PSC 3133 686.7 345 34.2 03
K PSC 345 655 416 35.3 6.3

E: PRI = AR AR (FREE/1000 AR ), BEALE%=100 x B AR/ T RAR, BREALB=RLLZBR+5R
BR (3% IL$5/1000 ANFRAL ); Al B UL BR =#1 B HHH A BR +ZAABR. (7RI BR/10004NE AL ); 4 o 7 SR B =B8R M UL BR +ARE ZUL B (3%
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Fig.3 Correlation scatter diagram of amino acid content and
denaturation temperature of collagen
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