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OB SR A S Hobe T 5 & B2 E % B (gliadin, Gli ) -7 A B% (methylglyoxal , MGO )& % , I 4R R =
Bk Ao 5 R AT R M T R R R BRI ER R A AEACIR L HEALET R TR R P B R A TR WA AE AL
(advanced glycation end—products, AGEs ) £ R IUAE , IF 3 B JG 6 X B IE B @ 09 T e 4 M A S5 My A et AT R AR 5 R
AU, EEBEEG S AR 116, AR 140 °C R BT E] 75 min B, = 4 & R4 F 50K, AGEs 4 2%,
TRV, £BREEOLS AR NG ¥ AESE (methylglyoxal—gliadin, MGO-Gli) #95LL @& i kA2 o) X B 5% G
(native—gliadin, N=Gli )42 & 50.03% , $LACAEE AR &) 79.51% ; AL M Fm i AL M4 5142 3 13.33%.28.20%; + =X
FARBRAN TR R BB IR b vk S R A, R BRI R A 5 AR B R AMERAL R s MGO-Gli 69 9 ki R 27, 6
TR R A LT A, U MGO-Gli 89 MR MK AWk, # Ne & R B E; 5 Z et k4% (Fourier transform
infrared spectroscopy, FT-IR) %R & ,Gli 2 MGO # AL G a— Rk M E R Y B-IT & LM E I o7
7 /B-Hr & dr 0.608 M 0.508, 5L MGO-Gli 495 F F 38w,
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Abstract: The gliadin—methylglyoxal (Gli-MGO ) system was established and used for the simulated thermal
processing of wheat products. The effects of different MGO additions, modification temperature and time, free
amino content, and the formation rule of advanced glycation end—products (AGEs) were determined by o—
phthaldialdehyde (OPA )-based spectrophotometric assay and fluorescence spectroscopy. The effect of MGO on
the functional properties and structure modification of gliadin were evaluated. The results showed that the
reaction with the Gli-to—MGO mass ratio of 1 : 6 at 140 °C for 75 min had the product with low free amino content
and moderate formation of AGEs. Compared with native gliadin (N-Gli), MGO-Gli showed the emulsion capacity,
emulsion stability, foaming capacity, and foaming stability increasing by 50.03%, 79.51%, 13.33%, and 28.20%
respectively. The result of sodium dodecyl sulfate—polyacrylamide gel electrophoresis (SDS—-PAGE ) indicated
the occurrence of glycation between Gli and MGO. The result of ultraviolet spectroscopy showed a red shift in the
peak, implying the structure of Gli-MGO was extended, leading to exposure of tryptophan residues. The result

of Fourier transform—infrared spectroscopy showed that the a—helix content decreased while the B—sheet content
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increased and the a—helix/B—sheet ratio decreased from 0.608 to 0.508 after modification with MGO, indicating

that the molecular flexibility of MGO-Gli was improved.
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AN R N TR Y EORE S T A
Bk DT RIETRE . /NE AT R A N TE R
I 0, LR A B R e, R IR AR
TR AR R o 22 B 251 (gliadin, Gli) o S 7 26 1
(4 40%~50% , AR L2 1F T A FRIKIT R 3, B i
HA 53R o= B B-H y—RURT w-HY, 535 b7 S i 1
25%.30% 30%F1 15%, R F AR/ 6] dh
rh g UL R, R, BEREAR SO0 (SEHE 8 Sy ) TE B
A NG AR Tz A, AT I 7 it ) €, 7 JB
PRI BN Tk P v (R B A S vy 23 4 v 2 11 o
2H I3 B FREGE M FLAR RS S MR i R e, 3 WA A
AN A O B T . SRR Ab S Ny B e st
AT SIRETE AN, i 27 A FH W, A TR
FEE A,

INZ P AR RN e A rh 2 S HE SRR RO, 7
o= TR A Y . a- I SR A N B R
AT SERLAE RO (4 i ) B B ] e ] el i R &
Tk AL & P SRR B A AR, TR SE R RN
Hh TR 5 U0 B 2 S N TR U R, AR I HETE L
A B G B ek SRR JBOK 8 EAE — R )
JE A= EEHE A 7 A R R W SRR LR )
o= ZIRIEACE IVE Sy i PSR B T ) ), B
5 T s R RS PR R B BN, 7 AR AR
FH I Z R[N, —( carboxymethyl )lysine , CML]  J& £ JE 4
/ﬁ‘@f\i[NS—(carboxyethyl )lysine ,CEL]. O T T R
@ﬁ(glyoxal derivedlysinedimer, GOLD) . PN i 3t — TR i
MR ( methylglyoxalderivedlysinedimer, MOLD )5 b
FAZ7 ) (advanced glycation end—products, AGEs ) .

AGEs S A i s HAbR 5 5 IE2E EH i 2
JR NG LR e A S P 8 S 1 A Y — R 8 &2 ki) 3
Mhnawr, Wt &k, AGEs il 5 ARH B E AL A
U AR 25 A AT RE , L n] 5 e A 2
¥)3Z K (the receptor of advanced glycation endproducts,
RAGEs) KA SR 45 5 FEUE | NI T M
JHE o PRI, X6 T /N 22 i ot BN T A o B

TERLHY AGEs A2 i FIBEE 5 I 1 T 12 B 56T

17 A g Ao R ) B A R LT #0542 ] 33 AT
), PR BRSBTS 2 A S AR 5T
Ao VB JFHEN R s M L R 1 RG R A4,
ASREAR I M S B o- — B AL &9 5 26 (S B AR EAR
Ho K, ARSCLL AGEs ) 8 Z i iA——a- "I &
W[ 75 B 2 (methylglyoxal, MGO ) 1 g BE KAk 7], B
PU/NZE 7= i I T 251 SRR 22 s 8 1 S5 R Rl
T P2 N o e S TR WA TR E R s B) R, SR i 4 3 75
AR AGEs A= BRI , 3 1 /3 oAb 2R 1 i 45
F UL B D RERFPE AR AL, 878 AGEs [ AILER , X/
2l AN T B ] AGEs il AE i K4 s i
TN S R T B SR ek B R ES
(ERIE S - Ve

1 #R5REZE
L1 Bk EGH)

A B 1(98% ) Wh IR EHOR B R E &
A R A S0 A 1 s MGO(40%7K IR ) : 11t
oy R BORATBR A W) s AT i ToK O Rl |
AL T AT PR w5 45 1fiL 7 12 H (bovine serum albu—
min, BSA) : G NE 1 36 A= W RHE A FROTE A 7 5 S AL
B RE D R-250 RN, =¥ H L 3L/
J5¢[tris (hydroxymethyl Jaminomethane , Tris] . H 2 f2 . —
A LR (trichloroacetic acid, TCA ) . % S22 G-250:
[ 245 £ AL iR A BR S Wl 5 SRR Wi TR S — 4
MR UM DU BIR B . e LR R B (sodium dodecyl
sulfate, SDS ) : PY g b7 A A7 FRZS 51 5 305 47 PR B4 - %
T TE A~ ) i 2 A RS ) 5 4R . Ly
Gyl HE R BR S | B-%i 4 £ 1 (2-mercaptoet—
hanol, B-ME ) : P22 v MRAERHEAT IR 2 1l s £ i
P4 Z, 1R (ethylene diamine tetraacetic acid, EDTA ) : 3¢ %]
Sigma 2\ F] 3 KM < 75 557 B 4 e fOR T & S R A
PR 5,5 - B AL (2-FHIEA L[S, 5~dithio bis—
(2-nitrobenzoic acid ), DTNB]: ¥ FHir T A= LB B
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g J1 45 %% (ZNCL-BS ) « ] g 2 A L5 % B A
BN F] 5 1 A A S DL (TGL-20MB )« K VY 850
HULESA BN R, pH 3 (PHS-3E) : b3 B R F (L g
B BR 28 ) 5 4B R (JA2003) : T T 46
AERT s B TP (Scientz—30N ) ;b HEZE3H R e 7y
A BR ] 2RAMAT WL 366 T (EU-2600A ) : -1 &
AR ATBRA T = BT UIHL(BRT) : L a4 T AL
WA BRI B (WO-2L) : iR A IV ik
AR T BAMIEOLEE T (UV-2700) : S HSL K 4%
MA RN E ; ZI16EfEHR Y ( Thermo—Varioskan.Flash ) :
I FE SR Y HEARABRA A 5 KL (DYCZ-24~
DN) : JE RN — XA 5 il L AR e 2T AR5 (SHI-
MADZU-IRT racer-100) : H A A BRAF
1.3 ik
1.3.1 2P I SR PR i il A5

S SCHR[1010 7, R 0.1 ¢ ZRERER T, A
100 mL 14 50 mmol/L .pH7.0 W2 £h 2% A e , 8 1 s
BT YIHLLL 10 000 v/min $ 22 B R 1B 07 3 5
b, DASEBRAE G2 W i 3450 A Hl
1.3.2 VR S B e

K F 4B 2 — W % (o —phthaldialdehyde , OPA ) ¥ il
FE R R A L A 00, OPA 3R B H1 : FREL40 mg
LRI HEE T 25 mL 10 mmol/L VYR ER 44 , A
2.5 mL 20%SDS Fl 100 pL B-#idk 2%, B 4K E &
£ 50 mLo KRR RS RO B — A58 B 1 mLEE
5 2 mL OPA IR A J5 457,50 C/KIE 5 min, 2 H]
REH (25 C~27 °C), FEPE K 340 nm A0 72 R
Ui e B N T i 3 AT

TS e & /%=(A-A ,)/(B-B,)

A SHBHEE RS OPA VW G LE 340 nm
Ab R R JBE 5 AL SR AR R 1 VRORT 28 v RO B IS A
340 nm AL PIRIEEE s B MABHLEE HRS OPA WML
JG7E 340 nm Ab WG RE s By N AR BEAL B 11T AR v
VEIRIR A TG AE 340 nm ARG,
1.3.3 2GR i o AGEs A& it it

S22 SCHR[ 1B T7 3% R A B VR B — A
B HIDEOCHREELE 1000 LUR,ZEHLIE 700 Vi & 9%
1 370 nm & B 440 nm F B THHE 0 E B
FII D Eom BE | FITa AR 3 41°FA 7.
1.3.4 22 B 2 (oot A R v i B8 24 36 7% 1 F AGEs
A B R R R 2
1.3.4.1  PYHPEEAS In 2 1 52 il

B S mL 1 mg/mL 27 B 8 R T v
A3 S RIS i MGO (40% ), i 27 B v 45 11 Fl

MGO [ A 1:1.1:2.1:4.1:6.1:8.1:10,
SRIGEHE AT 100 CIK RS HINAA 30 min, N 45
WA BT UOKIE R E 2= R (25 C~27 °C), 43l 4%
ME1.3.2 Fil 1.3.3 ik 7 i kil i 25 24 0 7 5 F AGEs
A G KA MGO I 22 B 2 (BRI T 100 “Ci
JKIBER IR 30 min FE R %R,

1.3.42  BHALIE R A 52

U5 mL 1 mg/mlL 22 B & BT T s,
75 WL 40%MGO 22, AR5 KR 5 53 i FE
80.100.,120,140.160.,180 °C T M1 #4 30 min, A &
MGO )2z B 85 VBV IRAE R IR O 25 5 BT
TKOKIB TP HI R ZE IR (25 °C~27 °C) 43 4% R 1.3.2F1
1.3.3 Frid Jy e 25 22 & 3 A AGEs ZE i
1.3.4.3  AEILAS [R] Y 520

U5 mL 1 me/mL 22 B8R SRR T IR fn
75 nL40%MGO EIEGF T, (RS E T FIMGO 1Y
i R 1260 SRJGHHIRGIAE 140 CIhK B4
SN 15.30.45.60.75 .90 min, JH pH7.0 BYBERR 528
AR N ER I P TR A E A R IR o SR 25 R Tk
KIBHHAE B EIR (25°C~27C), 43l 1.3.2
1.3.3 JIFR 5 VEAGI e 5 2 0k B iR AGEs A i
1.3.5  BEFEAb o 0 22 Bt B 1 A5 R R RE Y 52 1)
1.3.5.1 FESLIGTHlAE

R 1.3.4 4528 Wb B Al 45 B S mL
1 mg/mL JE G R R (native—gliadin, N-Gli) & 1%
WT ML, 0 75 wL 40%MGO 3277, fdi
BV S R MGO e EEo 106, SR IERHR A AE
140 CIM/K I # AN 75 min, SN 45 o8 T okoK i
BHIZE IR (25 °C~27 C)JF BT =10 CFRAE s I
P 4 H (heated—gliadin, H-G1i)fi] % : B mL 1 mg/mL
JU i A7 W 1 (native—gliadin, N-GLi ) B %9 T 1L 7
I 75 WL pH7.0 B85 R £ 9% v i 4§ TR R
R, FLAR R E MDA B 1 Y 1 45
1352 FLIbPERED &

FRAE Bi AU 7 300 5 R i LA TS 18 8K (em—
ulsion capacity, EAD) F1 7L fE %8 &2 1 (emulsion stability,
ESD) , #E6fFREL— & f& N-Gli .H-Gli #l MGO-Gli ¥ 5
R T W IR R 2% P T (50 mmol/L .pH7.0) H , i il 1
HEHWE R 3 meg/mL RS B 9 mL 25 A CE
T, A 3 mL K3, ) 55 3 5 DML Rt
FFE AL FE( 19 000 r/min )1 min, SR 5 MFLIR IS R BURE
50 L, T 10 mL FSEHEC 14 SDS % (0.1% ) ik &
Y157 R )53 BIAE 0,30 min BUEE, T 500 nm 354 A0
FEW G RE 25 1N SDS W W, AR LA R A 0T
EAT ESI,
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EAI/(m¥g)=2x (2.303xA 50) xNx10“/(®PLC)

A s MREFHAE 500 nm AL ERE s N N H B
FEEL @ S F ORI A IART 5L, 0.25; L 2 L o6z
1 em; C HEHWKE 3 mg/mL,

ESI/%=A xAt/(A y=A )

J?bffj :AO\A3{) ﬂ‘j 0.30 min H#ﬁtﬁlﬂ: 500 nm ALI\E’(JI]&
G ; At R[22, 30 min.
1.3.5.3 MR

25 SCER(310 7 i B R FRE R TR $h 22
PR B TR 5 me/mL ARV, ) s i B
PN IR T 44 AL 3 (19 000 r/min )1 min, 23 5]
Wic R E AR WIS 0.30 min I A0 IR AR
E LT AR R (foaming capacity, FC) Fl ;{2
R E P (foaming stabitily, FS )

FC/%=(V,=V )/Vx100
FS/%=(V 3=V )/(Vy=V )x100

KbV B F B, mL; VoV HE R
I ENEST)S 0 min A1 30 min IAFR, mL.
1.3.5.4 | br SR I 0 2R DN s I e e L Kk 9000 2

HRAE Xue SEM77 VL FEAEAE O, 2R A 4 B I i K 3k
6 6 N [ A B AR PR i B 1 3 A R A T e i
PRERNE 1D BECHI T 53 5Ch 10% 0953 25 A 5% vk
S ;2 ) AR PEAR B 2 2 mg HEAMEMT 2mL &
DEH L IMAEE 5% B33 LEE 2% SDS  10%N —
1 0.002% 5 13 5 11 Tris—HC1 2 #hi (pH6.7..0.5 mol/L)
FEOT VS FRBL B 2 mg/mLL B AR, I E TE/K 5 min;
3)HERE K AR VE SR G 0 (5 000 1/min, 5 min ), HX
15 L BV T B UK IERERE b LR 120 VB B AR
IKJCHR ; 4) LUK EE ISR 25 H 52 % R-250(0.1% ) 4t
o, A B (5 LR 40% ) 22 IR B0 245
BT, TEER R R G ISR
1.3.5.5 ZAMEER 2

S SCIR[15) 09 77 %, MER PR N-Gli (H-Gli I
MGO-Gli ¥ i il T W R £ 22 th % (50 mmol/L
pH7.0) 4, FLH & F1R A 1 mg/mL %) N-Gli \H-GliF
MGO-Gli & A, A 3 I KA LR 290 nm~
600 nm,
1.3.5.6 (HEM-ZTAMNERE(Fourier transform infrared sp—
ectroscopy , FT-IR ) 73T

YR Ai SFU 7 RS R B, 430 B N=Gli \H-
Gli 1 GLi-MGO 5 KBr #%Jfi st He 12 100 145, W B If:
JEA 1 mm BTN, 7F 4 000 cm™~400 em™ I 40 L4y
PN 2 em™ 94 128 IR, fd ] Peak Fit FRA4 X TERE 1
17 (1700 em™~1 600 cm™ ) F= B FBUAL B, T3 3 F1 LAY
TRLER AR

1.3.5.7 Ui S S B A A I

MG Wang S5 L FREVEIE M, HARERAE
B 75 mg A TRES A 4.7 g £RERAK, 3 FH Tris—Cly
ZE P (pH8.0)EZA R 10 mL, SRJFHL 1 mL FEVHHIN
A 4 mL 8 mol/L JRE %345 ,25 CHiltE 30 min, &%
10 min JR2J 17K, B0 (4 °C,5 000xg, 10 min)J5153) |
THW . B85y W% S i G-250 W& A &
i /NI mL _EIEWOINA 20 L Ellman 3250 6 &
1.04%Tris .0.69% H & B2 il 0.12%EDTA ) Tris—Gly 2%
M (pHS.0) e il i 4 mg/mL ) DNTB ¥ ¥ |11 33 1R
£, T 25 C RGN 30 min, 75 412 nm R E WOE
BE 25 X RECH ARZR v

MBS RAIE B 75 mg FRTRES LM 47 ¢
AR, I Tris—Gly %{*(&(pHgo)ﬁg%‘tﬁ 10 mL,
FEBIMA 4 mL Urea—GuHCI &3 (7% 8 mol/L JRZE I
5 mol/L EhFRHAY Tris—Gly 2% ik ) .0.05 mLB-#i 2
Fi, 25 CARE 1 h, FEAA 10 mL 12%TCA %9 , 4k &5
25 CAIE 1 h JF L (4 9C,5 000xg, 10 min ) , KL F
BIULHESTHL T 10 mL TCA(12% )R T G B0 (4 °C,
5 000xg, 10 min) LABR 25 B-ME, #4 2 W5 FR UTHE
FHT 10 mL 8 mol/L JRZE 1, IR 15 B 58 42 BL
—ERAr LI DAL s G250 YN (& &, FREL
I mL FIEWANA 20 wL Ellman i35, B8 30 min,
ME FIEWAE 412 nm R RIOGE

B AL (=SH) & £ A1 b (-S-S—) & s T3
B v /(1

—SH/( pmol/g )=(73.53xA ;o xD )/C
—S=S—/(pmol/g )=(SH,,u—SHj,. )/2

K H1:73.53 K Ellman 357 19 BE IR O R85 A 4,
KFESHAE 412 nm T PTG IO B D R BRI 5 C
AFER R mg/mL; SH,, F ESE T &, wmol/g; SH;,.
RFE AL S &, wmol/g .
L4 BdEgoit 500

FrARERIHE T 3 YA TidEe, 255 R SPSS 13.0
AP N B3 1 (least significance difference method,
LSD)#AT 7 22 FN R E VAT, L P<0.05SFRR 27 B3,
K H Origin 8.0 BAFAER

2 ER55H
2.1 P A T AR o %o P 1 o o R v U g
M AGEs A2 BUE 1521

A T T O R R 1 A e R i S
T AGEs A= iU RS2 ULIET 1,

P L 1 TTJE it  R  E S R MG R AL AR
PR 125 2 & R R I, DA 88% T R R 43% , 41N
FRES AN KT 75 pL(Gli 5 MGO HyFF A 1:6),
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sy _BMuns RatfZasSAR HRtEE
90r a L r—— BESE T, HEHEIREEK T 100 “CHY, 26N AGESs 24E
wl I % T W B TRAE S 100 CLMHS RSl
L 1% VK Z P 2 B R 1 2 I 5 MGO J& 2k %, AGEs,

a

70+
o 455 %
®o6e0r 150 &
] 50+ =
iR 445

40+ T

I FW !
30

1:1 1:10
Eﬁ%mé&a ﬁ@ﬂﬁ%ﬂﬁfﬁm It

[RIAN [/ INE R R 26 5 8.3 (P<0.05 ) .

E1 WEREERMENEESFESESEM AGEs £RENIT
Fig.1 The effect of the amount of MGO added on the content of

free amino groups and the amount of AGEs in glycated protein

BEALER U7 2 AL i T RRSR12 , X T RS2 K B
& MGO B hn& B4 I, MGO H1 Gli fif & i) JLF 23 14
KRR 2 3K . (HBEE S e T & 7=
—ERAS (A, AR 22 1 MGO Toikdk e 5 8 i
B IR NS Ty — T T, B DN A e ) 1
K BEAL B (R 2 60 12 i K, B AGEs A A i it
B Z . R, 4 e ek  FERf AR S Ak otk
SR BRI T, R A 2 16 5 H A% DA S R A D
PR RIS o4 I b 4 e 75 wL(1 2 6) LA DA/ A 3
Yl AGEs B2

2.2 WEARIR R X F s AR el A R P I
F1 AGEs A= i 5 H32 i)

Vel 2 b A JEE 0 s 2 1 S e e v e g e
AN AGEs AE Ui BRI
or Clussastorit 760

a

sk /i b —a— AGEs 4 iiii:

< ¢ 450
= 0¥ 2

= 15F
1 \

‘E‘E 10 F

e
5
SR

d
| i
. H1 0,
80 100 120 140 160 180
BEILIREE/C
R R/ING FRoR 22 5 8 35 (P<0.05) .
2 HEUEREMELEARESSEESEN AGEs £HEMN#IN

Fig.2 The effect of glycation temperature on the content of free

amino groups and the amount of AGEs in glycated protein
HIPE 2 TIR0, i i A o e B W A TR S ) T oo
AT T R, DN 249%6RAIK 31 3%, 140 “CZ 5 R RN
1o PR DAy R g, R A o R R OK, R R
OB, T — 5T BEE AR B9 T , AGEs 194

7 [ 2GR HIG K (EFE B = i (140,160 C)F
BEIEALFL IR, 286 AGESs A B/l o FLJR R &
FHEANPR T SRR N R, 7E 100 CH AGEs A2 1%
% (B IR TR, N ot AGEs kf;
A 188 A R S5 AN HLA 9 1 W I T 5 B e ' (L
IR, H e & BUEERALIRE 140 CRYR N AE T, Hob
FACTR LR, 1T AGEs B4 i A%, BRIk, o T 1%
IR 25 v S S N R 3 P ) A i, I
T 140 C A THEIL RORY .

2.3 AR I R G A AR 1 ekt R i R A
F1 AGEs A= it A5
BHAL ) o) s 375 2 A o i R P i A S
1 AGEs A= il (2 an el 3 s o
or Cwmsaes
vr & —a— AGEs A it
30k b b 460
s g
L b 455
3@ 25 fl =
s 20 c 450 ¥
| R
= d d 145
| { H H Js
sk
135
0
15 30 45 75 90
AL /min

[FIZHAN A /ING T B3R 22 53 .35 (P<0.05)
B3 BUEENELEEFEESESEN AGEs £RENHN

Fig.3 The effect of glycation time on the content of free amino

groups and the amount of AGEs in glycated protein

HIPE 3 n] a1, WEALEE E A I o A o i A
[F1) ) 2 K32 0 A L N 349% BEAK ] 119% , 54K 75 min
5 U 1 A S R AR AL .3 (P>0.05) , R WAL
FEREB WM T8, 102 i T RiTHIN B 2 m
R % A A TR IR )0 P R R i R SN, B
TR JBE IR , PR T PEE 1 e A7 A — e 1 2 ) B
NIRRT 1 B2 A #EAT o 95— 7 18, Bl B AL I a] Y
A BEALEE F PO EEZ W R, 45 min Z 5,
AGEs AR B A B T ] B SE R T/, 5501 0k
SEPURGZEIRARIR] o DN T B B R A SN T Y
TEAS, FEEME AGEs HE— AR A HLAO L 1) o
(WEBR). hTAHF Y AGEs A it S A]
JEIELE , PR MBSO IR ) A B, B4 75 min A b
ARIRFTR] , Ik BLAT B R BOR AR i A 3
WA
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2.4 BERLA SR 22 B A 1 A A A D RE B
N-Gli \H-Gli Fl MGO-Gli [AIhRERHEINZE 1 R,
%1 N-Gli.H-Gli 1 MGO-Gli I &4
Table 1 The functional properties of N-Gli, H-Gli and MGO-
Gli

FetE . .
VY fierern it Bt
=)
N-Gli  4.295+0.510" 18.333+2.250" 38.333+0.020" 17.424+0.010°
H-Gli  3.271+0.690" 17.778+8.650" 26.667+0.050° 30.952+0.030"
MGO-Gli 6.444+0.820* 32.910+9.860* 51.667+0.020* 45.625+0.200°

AT

T : RIS RNG PR R 225+ B35 (P<0.05)

2.4.1  FUAMERF LR E T

r 1 Al 20, 2o A B AY MGO-Gli FL Ak
LN 6.444 mYg, B N=Gli #2155 T 50.03% , M2
PALHE H-Gli IFLALTESRR N-Gli TR T 23.84%(P<
0.05), XA RESEI A MGO FBIE AL I 3 R/
AR BERN, $2 5 T MGO-Gli Iyl isvEE &,
AT 8 I 381 2L vk 9 i 5 1 ) 2 11 i 22, 3L =2 1)
(R ERIR L, 22 B B R BE B2 3 m . 28
T P8 A A M 1 I 1) 22 Tt R P 25 0 A B S B
HRRA T, TR RS FREWEIL LR
HR R0 VR 1 SR AR RN 2, AT A R v A
IR TE LR PE e SO s A B
JL RS 5 Rk 2 RAERN A BEIL T A+
1) R M RIS i 38 ol B 1 SR o 2L A A o, X
TE—E R R LA,
2.4.2 MR E

H 2% 1 AT, MGO-Gli 19 2 v P b TR A 1At
N-Gli 745 B 2 #2157, JRL R n] B MGO 122 B 2 1
Z R IEM 2 G, B B B R K IR A i Ela
B, T4 R T 2 EE S R I R 2 S8
MGO-Gli BRGNP, H H-Gli %8 N-Gli 578 i)
PERRIRORES , 31X P RS Hh T R 808 (1 R A
AT 250 JRTT | DT 44 2 P 1 i 7K ik T
FLR R AR A il s A T
TE BRI 3T FREEMR, IITFRAIS T 7K —25 S A )
R, (2 (e T 1 T R,
2.4.3  SDS—SR M I e 8 s P Uk (K15 43 A

AR SCNG 27 T B 5 TN TR RN S R
(MGO-Gli)i#F1T SDS-ZR N M IR EE A FaL UK 43T, AR
Sb TR 22 W 2 (N =G i) FTATBAG S A Jort P T % P
ait (H=GL)AE A X B8 B vk g S an &l 4 firs .

i &l 4 AT N=Gli 5> F 1 F 4R 7E 25 kDa~
46 kDa, 5 XTI a—/B—Fl y-BEA R, I HAE 662 kDa
Ab B 2T, 5 A SCkee g R —3K. 5 N-Gli
AH LG, H=Gli ZEMIR A F R A7 R, Y 25l 3222

kDa M N-Gli H-Gli MGO-Gli

116.0 s
662 wem |

46.0 .
35.0

25.0 —

184 w—

14.4 =

M bRt
4 N-Gli.H-Gli #1 MGO-Gli KBk EliE
Fig4 Electrophoresis patterns of N-Gli, H-Gli and MGO-Gli
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Table 2  Secondary structural contents of N-Gli, H-Gli and MGO-Gli

N e KA BT i B A I B
M e A% WREen  AE%  WREent oo WGt Aibe Rt A%
N-Gli 1610.270 10.65+0.36" 1 630.519 20.83+0.50" 1 650.768 28.71+0.38* 1671.017 24.08+0.31> 1690.301 15.74+0.21"
H-Gli 1609.305 5.84+0.29° 1631.483 17.75+0.45° 1 650.767 28.99+0.39° 1 670.052 30.11+0.25* 1 688.373 17.30+0.41*
MGO-Gli 1611.234 11.06+0.13* 1 631.483 25.53+0.32" 1 649.803 27.45+0.23" 1670.052 18.51+0.09° 1 690.301 17.45+0.44*

T B NG F B oR 225 135 (P<0.05)
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PO, 2 TR S 116 i ) 22 i 2 1 ) 2 4
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