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1.3.2.1 1 b JE A R Bh — 5 TN s I g 468 e FL Tk
(SDS-PAGE) Bt il 12% 4 73 25 e 1 5% 1) e 45

JE T FRL Uk B B AR N, R LB [ B RE (1.0 mg/
ml) 5 FREE MR 3 1 IRA WS LA, fE 110V
MR T 550 AT 0 88, Z 5 % Sl 2 i R-
250 WG 12 min, I 5% W B 7.5% LRI &
W2y 12 h, BB # d Image Lab 1 Image
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1.3.2.2 WIERFOEEIE P EE TR A5
VS (1.0 mg/mL) (Y IR ZEOGIE K . BARSH 0%
BUNE . B K 287 nm; & 5HEETE . 250~
400 nm; FHHEE .1 200 nm/min; 5 4E 58 .5 nm,
1.3.2.3  FMHAKE(H) MRHE Chen FFIHY Jr ik
IEA & S, B AR A S R 0.125,
0.25,0.5,1.0 mg/mL, 4 B RRHR BE O RE S 1%
W5 8K e—1-Z5 6 R (ANS,8 mmol/L,pH 7.4)
PL150: 1 R L e iR G, G20 T O 3
min J5 37 R 9606 B 3 (& 3 K 470 nm 34
KR 390 nm ) W H AR
1.3.2.4 B 4 Yang M Tk HIEE
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TE 2 93t 43 BT R i 1 8
1.3.3  BEIEAL =i
1.3.3.1  ARBERE (GSP) gl KA b T & A 20
mg/mL FREH, K A GSP 371 & i 2 A 7] 48 18 5]
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T 28 1 e B R 8 i A0 BRI AT R . B
f GSP & = TR AT
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T EHE RN & &,

HHee B &, mmol/L; A o
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LT 22 R 5% B SO B A7 ) AS [ R 8 1Y) il IR,
OVA 43 FH 0 & 2 8.5% 0 45 & R Al 3.19% 1 fifi &
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Fig.1 Effects of glycation under various irradiation

doses on the molecular weight of ovalbumin
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Table 1 Effects of glycation under various irradiation doses on the relative molecular weight,

mobility and gray value of ovalbumin band

RiE o #8555 F R Z/ka it A F K JEAR

1 OVA-G-0 44.8 0.429 32 562.104

2 OVA-G-25 453 0.425 28 356.439

3 OVA-G-50 45.7 0.423 25 885.054

4 OVA-G-75 46.1 0.418 22 921.054

5 OVA-G-100 46.4 0.414 21406.518
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Fig.2 Effects of glycation under various irradiation
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1k OVA (1 Hy LA3) 5 4O M & 3% B F (P<0.05)

TE “Co—y PR MBS T, BB FHEGEM S KK, XATHERE OVA 20 T/ Ho 15 L4 LT+
WE TR, T R4 T RIS, 5864 (ANS) IR AR R IR BES OVA 70145449 i i T
52 BT RAE S T IR BOK KA ZE & L% 5 ZATAIEZOEEIE N EHE — 8, AR b A



524 4 3 M

DCo—y %2 BT IP i & & H5 ALK & 25 My e B IR AL = 49 09 % vm 21

il , WEEAL S i T A A AR R A b S
FEB 43 i K A 1 25 1) 57 BEL 3 i DA T R AR OVA
ST Hy, ARBESE Hy LTSRN 7
OCo—y MR ZMF T ,OVA 1Y 24 B 72 B K T Hop
FEACAB RN, TSI T OVA 2311 Hy.
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M A e, R AR IRALEE ) OVA B AR R A
A7 20.13% ) a—12TiE 24.87% ) B4 .21.54%H)
B i 33.47% ) TN F i, OV A 4 &=
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I2E SR R R (P<0.05),8-451 (B-Fr&
B-HE ) Fr RN, Fu PRI 45 R R B 38
W 55 28 T R SRR RN 25 T BUL - IR TE 45
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Fig.4 Effects of glycation under various irradiation

doses on secondary structure of ovalbumin
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Table 2 Effects of glycation under various irradiation doses on secondary structure content of ovalbumin

ZREMEE %

e a3 3% B-# & B4t R #
OVA-G-0 20.13 +0.12° 24.87 +0.27¢ 21.54 + 030" 33.47 + 0.55°
OVA-G-25 18.03 = 0.44" 28.24 +0.53" 22.58 +0.63" 31.15 + 0.20"
OVA-G-50 16.76 + 0.08° 36.21 + 0.74° 19.80 + 0.17¢ 27.13 +0.99°
OVA-G-75 14.76 = 0.04° 27.08 +0.23" 22.22 +0.40" 35.89 + 0.66"
OVA-G-100 12.35 £ 0.65° 21.73 + 0.48" 24.03 + 0.55° 42.38 + 1.43¢
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Fig.5 The change in the content of fructosamine of

ovalbumin—glucose system at various irradiation doses
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S M A A A R BB W R AT A, AR
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SIS 1P Y PR e S = ]
R B (P<0.05) , J5 R AT R 2 Bl %5 0% 2k 1k 52 I i)
HE— 2B I, R Z b= A 0 SR SR A 8 B TR
BEAL RG] P Wy 2 AR, DRI R R A A i Y
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AT 804 i Jon el e v SR fee 1) 9 i
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R A TRV 1 -aa el (1) 4 I O W N B T
ANERE RS AR T B, e R S
R B2, iR IR, HlE/NT 50
kGy B, A 28 v DR M Tk e 17 5 -k i G348 o i B
LT (P<0.05), ¥4 1% 38 3 % (7.96 pg/ml =
27.21 pg/mL), XA HESE K Ry “Co—y 4R IRAEHE T
OV A7 25 8 1A 22 1) W 364 S g5 38009 s T e 144
U 45 KT 50 kGy BF PR 4 Bt e i 7 1
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TR A AR B R D T e 5 L W AR AR

wm

30 a
. ¢ ]
= L :

E / %/ b
Ei / I
3 20 %

£z
=215 c
=y T
€ = /,i/
ks 10r ,

=

o

=

S

d
7 ,
7 /

OVA-G-0 OVA-G-25 OVA-G-50 OVA-G-75 OVA-G-100
G
Samples
B6 AEERFET OVA-HEMBEEZRS
RGHESENTN

Fig.6 The change in the content of acrylamide

of ovalbumin-glucose system at various irradiation doses

FHIE 18258 FERG 12905 — J2 TR s Mok P vl 7 e e L 5 2%
£ “Co—y ST IRET T KA Y208 AR [ i L0
PR, XA BT TG R LD SR R T AT
1 VA M B e B AR 3R 5 e 7R R TG HE Y SR TS M I
JiE B S SIS K s el R, —
P T TS 945 T e 1) 7 59 B A HE O 1~4 pglkg bw/
d, B A Sk B AR 5 AT 0~100 kGy 1 & 7 2
FRIRR DN IR R 1 7 A B T T 2324
FEL A AEL A T ARV 1 ot AR 2 vl D T e 1 0 R,
HE G B S5 I PR TE 25 kGy AN,

223 POLME AGEs St BHIEAL BN W A
IR ERIR £ % b 5 5K A
Mg S 84 R ik Bk R A — RGN0 & 2% NP K
AGEs™ AGEs j&—25 451 5 7 HAE iy ek &
Py i R AL HE P L A R R & A R A R
POt AGEs FIML I 3R | W & W E A5 2¢Ot M
AGEs, HTi, 756t AGEs 228 AP E M Ik &
AGEs & & 1Y H 46 bR . #F9E R AGEs J2 B# IR
g U U | PR AT 55 22 FlopE i I B0 R 1 LIt
W I 45 ) SR R T AGEs /9 & e A
fa B A P W 7 iR, 9 61 AGEs 9%
FEAE LA AR 3 LT, A BT AR B R
f L 24 5 BRI 25,50,75,100 kGy B, 2l
AGEs 7 % ¥ hn 7 34.75% ,72.77% ,87.01% ,
119.25% (P<0.05) , X% Wi & “Co—y i MR 1) i
1T ,0VA 55 % 4 b5 2 18] /) B 1 A B8 AN B ¢, 5
FORE AL = Y RGN, 3K 5 R UK o BT G R
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Fig.7 The change in the content of fluorescent AGEs

of ovalbumin—glucose system at various irradiation doses
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NATIA R B 185

224 NBEERSE  AGEs 245k Emn
BALS PR BFR, IFASBE 43 B b — ol i 0 R
AR =P & w2 qk, BT 2ARE T f# “Co—y
R R T — o i 3O A A 2R PR ) B B R A
SO RBER M SR IT R T W, W 8 frs, 1
OCo—y MRS, BB 19 & ARk 5 91k
AGEs B975 1k 52 30 1E AR 5, 5 J2 Fifi 5% 425 184 in iy |
T+, 46 BE5R E AE 25 kGy DL R, g m AR Lt e
2 25 5 (P>0.05) , H & i 25 kGy B, b
R &R E T (P<0.05) . TSR, I3
DS N T NIN S Gl S E o I DN N
B T B A AR A 200 P 1 T A T A AU RO R
15 58 PR R R TR TE 25 KGy AT, R A R v i e
eI R g C
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Effect of “Co Gamma Irradiation on the Structure and Glycation Products

of Ovalbumin Glycation System

Bian Zhongyue', Tu Zongcai'*?, Wang Hui', Liu Guangxian®
(‘State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047
*National R&D Center of Freshwater Fish Processing, Jiangxi Normal University, Nanchang 330022
‘Engineering Research Center of Freshwater Fish High—Value Utilization of Jiangxi Province, Jiangxi Normal University,
Nanchang 330022
*Jiangxi Academy of Agriculiural Sciences, Nanchang 330299)

Abstract In order to explore the effect of “Co gamma irradiation on the structure and glycation products of glycation
systems, the ovalbumin (OVA) —glucose system under ®Co gamma irradiation at doses of 0, 25, 50, 75 and 100 kGy
was regarded as the research object. The molecular weight, tertiary structure, and secondary structure were determined
via SDS—-PAGE, fluorescence spectroscopy, and far—ultraviolet circular dichroism spectroscopy, respectively. Meanwhile,
high performance liquid chromatography and ultraviolet spectrometry were employed to measure the content of detrimental
glycation products including fructosamine, acrylamide, fluorescent AGEs, pentosidine, and melanoidin. The results of in-
creased molecular weight, surface hydrophobicity and B—structure (B-sheet and B-turn) content and decreased intensity of
intrinsic fluorescence emission peak and a-helix content showed that ®Co gamma irradiation promoted glycation reaction
of OVA in a dose—dependent manner. In addition, the fructosamine and acrylamide in the system during irradiation treat-
ment were increased firstly and then decreased, and the highest contents were presented at 50 kGy. Meanwhile, with the
increase of dose, the fluorescent AGEs, pentosidine and melanoidin contents were increased. In short, ®Co gamma irra-
diation dose would be controlled within 25 kGy to reduce detrimental glycation products in egg products and improve
their safety during irradiation treatment. This study would provide a scientific proof for expanding the application of food
irradiation technology in egg products in the future.

Keywords ovalbumin; ®Co gamma irradiation; glycation system; structure; glycation products



