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Study on the Relationships Between Pyridinoline Cross-Links and
Solubility of Collagen and Shear Force of Qinchuan Marbling Beef

LU Gui-song, WANG Fu-long, ZHU Yi, WAN Ke-hui, PENG Zeng-qi

(Key Laboratory of Agricultural and Animal Products Processing and Quality Control, Ministry of Agriculture, Nanjing Agricultural
University, Nanjing 210095)

Abstract: [Objective] The objective of this experiment is to study the pyridinoline cross-links of collagen and dissect its
relevance to the shear force of beef. [Method]l Samples were divided into two groups. The first group consists of the same marbling
with different ages. The second consists of the same age with different marblings. The shear force of beef, solubility and
hydroxylysylpyridinium, lysylpyridinium of collagen were measured. [Result] According to the results of the first group, as bull
aged, HP cross-links increased, LP cross-links increased firstly, and then decreased, which was followed by the decreasing of
collagen solubility and the increasing of shear force. According to the results of the second group, as fattening, HP cross-links
decreased, the solubility of collagen increased, and the shear force of beef decreased. [Conclusion] In the fattening, the
synthesization of HP cross-link was restrained. There are shorts of mature cross-links in collagen, resulting in transition of gelatin
more easily. So beef turns tenderer.
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Fig. 1 Standard curve of HP made by ELISA

.
0.8
y = -0.1735lnx + 1.1411
g 06F R?=0.9791
<
g
B 04+
=
02}
L ]
00 1 1 1 1 1
0 100 200 300 400 500

o I S U BE LP concentration (nmol L)

2 FRHUR B A B X S 7 A A B SRR AL UE RS AR o
Hhx
Fig. 2 Standard curve of LP made by ELISA

AN 45 B A .

B 3 mI AN, {ESUEARE, Bl ARG K,
AT B K LB V) S S R a4 I B
Fefko o, 1 XK A TR BT 2R BT Y) ) 2 =
AR L RAKRTERE] 3 Xk AKTE RS, 4
WBIYI A W 380, 0% 2 3 PRI (P<<0.05). 3
XFRARTE LG, AW EIY) M B 8, (AEEHE
BN A, FRAWIEK, PRI E AR
BIRTEZ RS, ZREE (P<0.05),

B BIVIJi1H Shear force -10
161 mm #AERETE Solubility a

B47] /318 Shear force (kg)
S
s fEYE Solubility (%)

I"15F (%) Teeth (double)

Bl PP 8 b ZE R 0o

Data were shown as mean =+standard error of the mean

B 3 FRMFATNYAENMRREEBRBRENIIT
(n=6)

Fig. 3 Effect of age on shear force and collagen solubility of
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Table 2 Relationships between pyridinoline and age (n=6)
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Table 1 Relationships between marbling and pyridinoline
(n=5)

TS84 Marbling B A S

PR BEMES HP (nmol g1)  26.59+1.18a 14.56+0.59b 10.8040.37c
BB ES LP (nmol g) 34.9242.81a 34.5041.04a 29.88+1.16a

844) 5 Shear force (kg) 14.8640.57a 10.2720.93b  7.7720.70c

FfF RN A 257 B2 (P<<0.05)
Values within a row with different letters (a, b, c) differ significantly (P<<
0.05)
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Table 3 Spearman correlation of shear force, collagen solubility
and pyridinoline in the same marbling but different

age (n=6)
HERY 17 IR
Age Shear force Solubility
R EY HP 0.829** 0.758** -0.821**
AT e LP 0.436ns 0.434ns 0.429ns

*EEEE D Y 0.05 I, AHSCIEREE: £ B(FR (XD 2 0.01
W, MR E: n: HXAMAREE. TH

* The correlation is significant when the confidence level (measurement) is
0.05. ** The correlation is extremely significant when the confidence level
(measurement) is 0.01. ns: The correlation is not significant. The same as
below
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Table 4 Spearman correlation of shear force, collagen solubility
and pyridinoline in the same age but different
marblings (n=5)

TBHER EiRvIpa) IR

Marbling Shear force Solubility
BRI e HP -0.949** 0.883** -0.883**
BRI LP -0.791* 0.717* -0.717*
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