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Fig.1 Gel permeation chromatography of bone

collagen from pollock
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Tab.1 Characteristics of collagen hydrolysates of pollock bone
S TERE TR ) (Pas
FHESH 7k/ﬁ§or; q:zg%& }ilj)ag; 10°C 20°C BOfEMP 4())°C 50C 60°C
0.5 7.6 65.3 7.61 65. 30 60. 60 50. 50 41.20 33.30 26.90
1.0 10.0 43.7 6.57 43.70 37.90 32. 10 27.30 23.40 20. 80
Jin i =/ % 1.5 14. 4 24.5 6. 54 24.50 23.70 19. 80 16. 10 12.20 9.45
2.0 15.9 12.6 4.94 12. 60 10. 80 8.75 7.32 6.33 5.62
2.5 17.8 6. 68 4.92 6. 68 6.24 5.18 4.27 3.51 2.46
40 7.1 82.3 7.77 82. 30 73.00 67.50 59.70 46. 40 35.40
60 7.6 65.3 7.61 65. 30 60. 60 50. 50 41.20 33.30 26.90
[ [E] /min 80 9.2 44. 1 6.57 44. 10 38. 80 32.60 27.80 23.70 21.10
100 13.1 32.9 6.55 32.90 28.30 24.20 20. 40 17.90 15. 80
120 16.7 7.17 6.37 7.17 6.63 5.57 4.45 3.59 3.03
81 7100 MX =X, -X,,)/ (X, —X,..) o ST 2% A%t FE
é‘ 7t 180 = ZNg /(1
= -60;3; X=([0 0 0 0 0 0 0 0 0 0.2000
& {0 3 0.2000 0.2000 0.2000 0.2000 0.200 0
=30 J20 7 0.2000 0.2000 0.4000 0.400 0 0.400 0
4! - - 0 0.4000 0.4000 0.4000 0.400 0 0.400 0
IKARILS% 0.6000 0.6000 0.6000 0.6000 0.600 0
B3 ARKMETHFHSTEAFHRELE 0.6000 0.6000 0.6000 0.8000 0.8000
Fig.3 Average molecular weight and average peptide
hain Tength uncer different DI 0.8000 0.8000 0.8000 0.8000 0.8000
0.8000 0.8000 1.0000 1.0000 1.000 0
23 BERKRFERARBINER 1.0000 1.0000 1.0000 1.0000 1.000 0
S BRI 6 e IR P R A SO ) SCHEZ LK 1 00007, [0.7871 0.5165 0.2761 0.1270
i BE SRR AE R BE MO WU G AR o N TMZRME AT LIS 00529 1.0000 0.5215 0.3813 0.059 0
OB R R AR R AR B ER 07282 0.4439 0.2660 0.1045 0.047 3
BEREVE TN TR R M AR R RTHIR 0.8835 0.4552 0.3236 0.6017 0.3712
S ST RFAE G 1525 7K A B2 1y T RRAL B SA 0.2172 0.0788 0.8146 0.3775 0.2723
2.3.1 N2 W2 S R0 i 0.0390 0.4852 0.3111 0.1708 0.060 9
—/~3 2 BP — ANN W RISEIRAL R N 4EZI M 0.7169 0.3174 0.2247 0.0249 0.386 3
YER WSS, ROXPAT AT SE P R BLAR P SE 6 I 1SR 0.2623  0.1220 0.0485 0.0132  0.550 4
EL WSS AR R RO SR E R 0.2660 0.1934 0.0142 0.306 1 0.229 7
gy F i AR R EECE LRI EA 0.0876 0.0396 0 0.4126 0.2335 0.167 1
AT R K L A R 6, R O 5 W 0.00717)
25 AT ST o PR R A2 Y R R Y=[0.0909 0.2727 0.6364 0.8182 1.0000
JEEFURE B2 i 0 2T SO KR B . LA ST A [A) R 0 0.1818 0.5455 0.9091 0.0909 0.2727
T £ i AR R AR ) I R AE A B SOK R EEAES 0.6364  0.8182 1.0000 0 0.1818 0.5455

ANNs Bl ZrE A, % F LM ( Levenberg — Marquardt )
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2 RS, SCEA Ry i — 24 s 14 SRy 74 PR i 8
TACHLELE

T BR A BRI 2 4 B WS, ik
A PRI BIR 22, BE R AT T — AR AL BE . AR BFSE R

0.0909 0.2727 0.6364 0.8182 0 0.1818
0.5455 0.9091 0.0909 0.2727 0.636 4
0.8182 0 0.1818 0.5455 0.9091 0.0909
0.2727 0.6364 0.8182 1.0000 0 0.1818
0.5455 0.9091 0.0909 0.2727 0.636 4
0.8182 1.0000 0 0.1818 0.5455 0.9091]
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Tab.2 Experimental value and simulation

value of verification test

M — R — KRR KA AR

e AH 4t MR- R BR2E/%
0.2000  0.2367 0.640 7 0.649 3 1.34
0.4000  0.3702 0.2294 0.239 3 4.32
0.6000  0.3062 0.2729 0.2700 1.06

3 #£ig

(1) i £ 4 JIi JsU 8 1 0 1 4 0 63 kDa, Hok
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Enzymatic Hydrolysis Prediction Model of Bone Collagen
from Pollock Based on Intrinsic Viscosity

Hou Hu Peng Zhe Su Shiwei Lu Jiaohan Li Bafang
(College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract; Collagen was extracted from pollock bones and hydrolyzed with trypsin. An enzymatic
hydrolysis prediction model of pollock bone collagen was established based on artificial neural network.
It shows that the viscosity of collagen and its hydrolysates is decreased with the increasing of temperature.
With the hydrolysis degree increasing, the peptide chain length, the molecular weight decrease, and the
intrinsic viscosity decrease. In addition, it exhibited a one-to-one mapping relationship between the
hydrolysis degree and the intrinsic viscosity. Using the intrinsic viscosity and the temperature as input
parameters and the degree of hydrolysis as output parameter, a neural network was trained and simulated
by 51 samples. The value of R* is 0. 991 6 and the average relative error is only 2. 5% , which indicates
a good relevance between the sample actual value and the simulation value. Then three verification tests
were performed using the prediction model, and the theoretical value is in agreement with the
experimental value. The relative error is in range of 1. 06% ~4.32% . Therefore, the model can predict
and monitor the hydrolysis of pollock bone collagen.

Key words: Collagen Hydrolysates Intrinsic viscosity Artificial neural network Prediction model



