%22 % 8 SR = T S Vol. 22 No. 8
2022 F 8 A Journal of Chinese Institute of Food Science and Technology Aug. 202 2
= = 7 = p— B/
HEEELENEERFEER =ZREHRIFNT
XNgHk', #HeH', a H', WEF', FAA', TAE? BEHE', FEH"

(AEFRERFABMAFS TRFRE Fhk4sF 010018
PR F R RK A H ARFL ZEA 012300)

HWE AFFRRBEOATRAZ AL ARRAAREGEE N IR ORI E AT R SR AT 1 4 40
B, RBREREAY. BHELEGIRRE G OHIE S EE D 100~300 MPa B R A H 9 REIL L, % E A AT 400
MPa Bl R R Z QLM X EHREF, 2RABETAMMLDSOLRE T . ERSZELEARRE G TR E Y 449 C(* R
20 A 31.7 Ci e R & & wb v IR 4 72 0 R B v ok (HP) Fo 0 ZBR Wi we ok (LP) 49 & F [ AR 3 JE R 77 49 3 hn AR JE B 18] 49
K 2 FE T (P<0.05);HP #o LP 54 3 JE & A o 4% & B 1] 248 8 % i 48 % (P<0.01)

KER BHELE; KEEEG; ATBREE; wRAK
XEHRS 1009-7848(2022)08-0207-07 DOI: 10.16429/j.1009-7848.2022.08.023

Ji S A e —FP 2 sk FL A RN E
SCHE R K AN PELT 4R 2 A, AR ) IR A
Ml A F A AR e A IR R M A%
fif 1 A R A M RUAE A M S R T N T
B R SRS T

B B AR AE 100~1 000 MPa JE /1 F, LA
IKEEWAR R AT, K TR o R 2 4% AR —
SE I IE] LR B 0 P Y — 2 A BT B
AR AT AR AR FLAR  Z5 R AT RE  Javier 51
i 55 & B, B-FLER B FH 48 200 MPa # 5 R AL P I
L 1 R RO A7, Ana 251935 HY 400 MPa JE /1
AR N & LA | A R
25 K i

AHGE UL 8 S JEORE, 45 2L 100,200,
300,400,500 MPa i = s, P R0 E] 2,5,8,11,14
min K 50 ST AR 1 28 v R AR B TOW
TEA . A B DL e T 2 1 bk i 5 Bk AR 23 [l
R AR AL

1 #R5FE
1.1 #E5iH

FAEbr, WS SRR Z W P RT R
HAE A RSL A ARt 15 H P EE R &

B . 2021-08-09

BEETIH: HRAFE™HAEKRZIH(CARS3S)
fEZ B XIERK(1995—), Lo, Bl 12k

BEEE: WHEE E-mail: shalina66217@126.com

R & T T R R M (SDS) % 1 i ik -
R250  H 22 , b s Z K ERHEA R A F ;KB |
Tk ol W R e BOE Ak A N A RS ED
5 2R W bk (LP) MK A 2 1250 & L F R A
T2 ML W Bk (HLP ) K A 2 1000 &, Y005 5 2R B
A RAT
12 UBR5EHF

R A, kRN R R R A R T
SIGMA E§.CAIL, Ph & 35 B8 7 WL 27 57 ) A BN A 5 1R
WA TR T AL, JL DU BR R AR A BR A 7]
LA -] WL BE T, U A A AR A B Bt
AT AR FRA4E I AR RS A R A A B
FHYR JEVS VR VKAR , 75 5% ¥ IR R Pl 28 A7 BR 23 | 5 1
B LL AN G, 55 E BRI IR A R 22 U
10, & E TA A d] 5 BEbRA, 6 SR A
1.3 FHik
1.3.1 REEAMS S KR4, FEh-oBa
JE Ak BE— i g (TE7K 85 ) — W5 (0.5 mol/L #5178 )
— PR A2 HE (0.1 mol/L & & AL 81 ) — 12 15 Wi fF (0.5
mol/L. Z, TR 7 W A AN [6) i 43 b 8 & Il ) — b B
(0.9 mol/L FALE ) —FEHNT (5 mmol/L. LR . 7&1E
K= BT W

X MR . S W AN HEA T e e A 38 1 4 T ik
[m g
132 FE IR E A R AR E
1.3.2.1 JRJFE I SDS-PAGE S H Ik BUE =
HTEEE R FEEA,FT 0.5 mol/L UK 2 FR 7 W



208 hoE

ol

2022 455 8 W

. fiTH 2 mol/L. NaOH #7957 3 pH {H %2 h i 4%
FESL RIS SDS-PAGE 2 1 B 28 #h i (5% ) LA 4:1
FIARFR LI AT 0 100 CAKVE T Z AR A 5 min, 12 4]
Ji LR (CFE SR Marker BAEIEYIH10 pl) ., R
2% W H AR TR 5% 53 B IET, HL R 22 120 V,
7K 2~3 h,

1.3.2.2 S5GIEAHT K0TS IR F R

VWL, H T S AT DL e B T A T S
FHEI K 200~400 nm, LA 0.5 mol/L VK 2 R AE A 25
Fo

1.3.2.3 fFEHELLAMNERE AT BUR R S R S
5T 05 AL BT AR TR A 250 0 U A
BTREGE NS TR . RO 500~
4 000 em™, ALK 64 K, #H R 0.2 em/s, 573 HEE
H 4 em™P,

1.3.3 A4 7 B (SEM) 70 BB e H
FaETHY G LS8 FIRm a3 5, AR
HLEELE 10.0 kV B HL R R BOK 200 15 0048 400
ER RN

1.3.4 IR AP RS FRELZ 10 mg £
T NG RN B B R S e = T Y
W, PLZS R B AEXT IR, N 25 CTFHIR 3] 100
C, FHlEE B 2 C/min",

1.3.5 RIFEAMNLEELEE 2 S 5 R
SRR Tk o R FRUT AR Je 0 100 7 B I i AR
FIH I S 6 A 7 it ARV & B R B A RO A
S PR AR g AR v i 2 I M [l US4 30 R
AR ML IE Wk (HP) AR HERT 20 v = 0.0252x + 0.0299

E1 FEKEZEA SDS-PAGE BikE
Fig.1 SDS-PAGE electrophoresis of collagen

from sheep bone

(R?=0.9974 ) , FI15t 2 ¥ P W Bk (L) FR) 4 1 111 28
y=0.0233x+0.0319 (R?=0.9981) , #% ¥ #x vfE fth £k 11
R3S RIEROPIAINEE RS P DA e o= g
1 HP #1LP 3% 4

1.3.6 4 b3 Al g 6l 1 g8 it 4 i o
SPSS 26.0 Design Expert11; J» 2 # A4 Microsoft
Office Excel 2010 5 Microsoft Office Word 2010;
223 AF GraphPad prism 5.0, X056 %5 4k 45 Sk
TR F 537

2 HEREHWR

21 FEREZEAMEMRIELTE

2.1.1 SDS-PAGE Bt vk a5 R %l 5e i 42 Bt
() 2B B R B 1 #E4T SDS-PAGE i Jist HL UK 43 AT
GRE 1 P B H 2978 200 ku BT H B
— % B, EZ 120 ku HBL o FIl o, AR SR,
KU FEFREWEREEA N | BKREEA, JFE
HA TN IR e 454,

2,12 FHRIFEAEINCEST X R R
AT EADOGIE  Ar a5 R a8 2 s SR
JRE H E5 7 B K 235 nm Ak ik B R I, X
BT ARG C=0 MERE s 456 1 AU R —
I WER e 25 4 11 5 AP WOBCRRAE 5 TR P 280 nm &b
WA Mg X AT T B AR i — gl
P bl = AN 2R | AR T 2R A5 B LA U Y
I7 B = HER .

2.1.3 FHRIFEALINCEST X R R
BTG S A a5 R a8 3 s o &R IR
WA Ko i 9 e WLER 1, F R R R AR B A RRAE

235 nm

W't

Absorbance

;‘;00 250 300 350 400
Pk
Wave length/nm
B2 FERRZEALINLERE

Fig.2 Ultraviolet spectrum of sheep bone collagen
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Fig.3 Infrared spectrum of sheep bone collagen
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Fig.4 Electron microscopy of collagen
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Fig.5 DSC diagram of sheep bone collagen
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Table 2 Effects of ultra—high pressure on the content

of HP and LP
# & EJE A /MPa  HP 4 %/nmol-g”  LP 4% /nmol- ¢
xt RE 48 115.85 £ 0.95 88.71 £0.95
100 74.41 +0.36° 59.50 £ 0.31*
200 59.54 £0.37" 36.09 + 0.43"
300 37.93 +0.28° 30.40 + 0.34¢
400 32.14 £ 0.34¢ 25.71 £ 0.35¢
500 14.97 + 0.29¢ 20.62 + 0.32¢

ARG TR RN AR [ Ab B R A7 7R B3 25 5 (P<0.05)
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Table 3 Correlation analysis between ultra-high

pressure and the content of HP and LP

RHEEEA  LPEE  HPAE
A& EEA 1
LP &% -0.922%%* 1
HP &% -0.989+* 0.931%** 1
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Table 4 Effects of pressure holding time on the
content of HP and LP

A& & B 18] /min HP 4 Z/nmol-¢g”  LP &2 /nmol- g™

x+ R828 115.85 + 0.95 88.71 £ 0.95
2 83.50 + 0.46° 63.87 + 0.32°
5 61.82 + 0.63" 42.18 £ 041"
8 40.36 + 0.35° 35.76 + 0.34¢
11 37.22 £ 0.27 32.19 + 0.34¢
14 28.85 + 0.36° 29.74 + 0.43¢

T A F/ING B3R AN [ b B ) A7 78 .35 22 53 (P<0.05)
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pressure and the content of HP and LP
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Effect of Ultra—high Pressure Treatment on Tertiary Structure of Sheep Bone Collagen

Liu Yangiu', Du Rima', Bai Yang', Na Heya', Qiao Dandan', Wang Yuehong?, Ge Riletu', Sha Rina"

(‘College of Food Science and Engineering, Inner Mongolia Agricultural University, Huhhot 010018

?Zhuozi County Bureau of Agriculture, Animal Husbandry and Science and Technology,
Ulangab 012300, Inner Mongolia)

Abstract Sheep bone collagen was used as the research object to explore the effects of different ultra—high pressure on
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the microstructure, thermal denaturation temperature, pyridine cross linkers of collagen and the changes of collagen spa-
tial structure. The results showed that the micromorphology of ultra—high treated collagen polymerizes temporarily at a
pressure of 100-300 MPa. When the pressure exceeded 400 MPa, the collagen structure expands again. DSC results
showed that the denaturation temperature of collagen after ultra—high pressure treatment decreased from 44.9 °C (control
group) to 31.7 °C. The contents of hydroxyl sine pyridine (HP) and lysine pyridine (LP), the cross—linkers of collagen
pyridine, were significantly decreased with the increasing of ultra—high pressure pressure and the prolonging of pressure
holding time (P<0.05). HP and LP were negatively correlated with ultra—high pressure and holding time (P<0.01).

Keywords ultra high pressure treatment; collagen; thermal denaturation temperature; pyridine crosslinking



