MR B SR 2015, Vol.31, No.10

EFZR T

Modern Food Science and Technology

XELAEANEWERDE

2RO, EE, FE"

(LxdRFRMFIT, LHLA 214122) (2. FHRELFZRAMH S RSB IAZFIR, THFH 215500)

THEE: KA Osborne 4%k 4| &R =65 E, FRALRSE FLREAHBUESIEK (SDS-PAGE ). +£42#F#AX (DSC)
FolG Zotersh ki (FTIR) S5 RESEO LS T E. RFRRUBR RN T AR, EREAY: AELZOELELH 6
AR, KIADEHTEN S REAS T RRSTF R mbEER; EF 85 QH50)8, RESEONTEEEREMERS; £
pH=9.0 iR F TR E A I RAK, A LRENAZ, RELFANTHRERERENS, TS TUREE, APA L5H
A EM BRI, RESROT EBAHFEHN, HREMT AT EBIRZ, bk 31.16%. HXEANKEEEOLFE
o ZRAE, RAESROAFEE N, GBI, TTHE LR R ESR G T RedF A B ) $RARIE RS,

KR 5k AFY,;, TERMEAN FEetash kg

NES: 1673-9078(2015)10-129-133

DOI:10.13982/j.mfst.1673-9078.2015.10.022

Structure and Thermal Properties of Glutelinfrom Euryale ferox Seeds
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Abstract: The Osborne procedure was used to extract glutelinfrom Euryale ferox, and the subunit molecular weight, thermal properties,
and secondary structures of glutelin were preliminarily studied using reducing and non-reducing sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE), differential scanning calorimetry (DSC), and Fourier.transform infrared spectroscopy (FT-IR), respectively. The
results showed that E. ferox glutelin mainly contained six subunits, and most of the.high-molecular-weight polypeptide chains were connected
through intermolecular or intramolecular disulfide bonds. The'highest denaturation enthalpy(4H) and temperature (T4) of E. ferox glutelin were
observed at the isoelectric pH (pH 5.0), while the lowest 4H and T4 were observed at an alkaline pH (pH 9.0). The progressive increase in the Ty
of E. ferox glutelin and no pronounced changes in the 4H were-0bserved with increasing salt concentrations, suggesting salt-induced formation
of of a conformation with higher thermal stability for E. ferox glutelin. FTIR analysis indicated that the main structure of E. ferox glutelin was
ordered, and the proportion of s-sheet (31.16%) was the highest in the secondary structures. The present results indicate that E. ferox glutelin has
numerous disulfide bonds, good thermal. stability, and a stable structure. These results provide a theoretical basis for future studies of the
functional characteristics and application of E. feroxglutelin.

Key words: Euryale ferox; glutelin; differential scanning calorimetry(DSC); Fourier transform infrared spectroscopy (FT-IR)

X SZ(euryale ferox), X AAXGK. A9KE, Rff
G RZI N TR R, R EREN, &R
A OKPFANZT R GKREER " 35, KSEF2s)
AEZRTE RV AR FE i o S s X M, 3
hEAFEENEAR, HEARSES &, I)_E.
ARFEA YA, 2SR E, A IR 1%
L RIS T DR, AR DR S PR 2 U A
ks AHA: 2015-01-12
EEWH: EZR “863” HXIWA (2013AA102203-03)
fEZEN: BT (1990-), &, EEMRE, MxpE: REmESEYE
ATiE
BiEE: o (1966-), 5B, Ht, IR, MinsE: RemESEDS
AIiE

AT RN R 5

E A TSR AR U >, TR
SR IITE FRANMER . e B AR T
ARGy % A H] Osborne 73 4kidk, R SLEE B EH .
HREA. BREREASE AR ES BT 0, Bt
AR EAGERM.

HHT, AN TAE E R0 T ZEE R A K
O81 B A, B ORI B 1 45
SINRERFIEIIR R, N R A AR AT T
REIRCIR. Wang SR Ffig i, KBS EAD T2
H1 22 IRHEA A 1 AR T AR, Py B (]
S SR RS SRR 1 1, TR T
R G, SEOLRERAR, BRE] RS E A

129



R BRBHL

Modern Food Science and Technology

2015, Vol.31, No.10

WA SRR BRI o 2R 21 P R B AL R
JRZEA R T o-MRBERT - A A B Rk
b, WRE R REA . H AT, ST
A B IS5 LD RERFIEROWE FOR WAROE, T
HARNIhAERE S HEMRREY], i IaA
[FIREEE PRI AR B 1 S A 45, SN £ il B L BRIV D
Frtk, HEABARTER G WK —. B, o
FERSEAY R IS S IRAPEIR, AT Ja ST FE 285K
A D RERFE LR R HL I P S el 4 it PR 0
fifo

ARKEL IR SR SDS-PAGE Hi HLK
XA B A LA 7y TR LS R A R AT
Jr#, A DSC WHIT 1 2SR R A LEAN A pH UK AS
Rl BRI T IRRETE, R FTIR sy s E
I —aikg A, Nt— DI R RISy ARt
(RSP

1 MR5RE
11 MK 50L&

28 T T IR M AN S TR A ] ; SDS-PAGE
B PR ACH A & B RV T HAt
WA BN HTal, EZER ARG IR AR B
FKRZEK

IKIEIRIRY28: SHZ-28A, KGOt
BT EEARE LN CR22GIT, HAHITACHI
AFE] ;s AN WAt E T UVmIni-1240,  H A
SHIMADZU A #]; AT ¥EHL: Alpha 1-2 LD plus;
5[ CHRIST A ); pH1it: Seven Easy S20K, Fiit:
METTLER TOLEDO A A5 4 Mrok-Fe »XS105
DualRange, #iid- METTLERTOLEDO /A #]; HLiKAX:
Mini-PROTEAN Tetra, %[ Bio=Rad {18 A F]; 275
PAYHTIL: STA449F3C, 1H[E Netzsch A#]; fHHM
ZLHMGIEA . NICOLET 1510, 35 [E Hv el Thermo 22 7] .

12 ¥

121 FELSEAOHE

SH KM R ARV, WM. FREX 10.0
g KA, HRIH 10 FEARFRIZK. 0.1 mol/L NaCl %
TN 70% L BEARIR B SE  H  BREE FVRREA R
F20y, EEHEEGH, 12000 r/min, 4 C &> 20min
L HIEWE, WD, P 2 7 I\ NaOH ¥
WEE, RIAEA. BRI, K HERIRES,
1 mol/lL 1] HCI AR AL 5.0, &0 (12000
r/min. 20 min. 4 °C), JiEH 1:2 (mNV) KB IR

130

DUEMKIEAR, F 1 mol/L NaOH il pH % 7.0, 4 ‘Ci&
Hr 48 h Wit dh. MERIE IIER AVEMIA R T8 VR TR
JE IR N LR R . RHERIGEE =k, BT
PERAYLICE ZUENE R SRR AN ER SRR
HE RN 94.46% (F3E)),
122 FFEa%E8 4 SDS-PAGE Hik

S Laemmlit & 1773, FEnbIst. Hoese
BAEER 2 mg, MIA 1 mL _EFE Buffer, ifJ5 HLk T
AR S RN 2%, 100 “C & 5 min )&,
B 15 L _BAE, RA 5%i4ii & 12% 5 B IR T AN
TS K, IR FESA 70V, 43k HUE A 100
V, FRRm R sl BIEE B s e Nkl ecm&E
PR, Shek, BT DR G-250
ey, MLt
123 F5E4EE DSC M

%% Meng G TSI ER %038 . B 5 mg /&
i H7E SEA R A ¥ 50 pl 0.02mol/L FIAR [ pH
BRI BN VR EE 1Y) NaCl VAT T, HERRFREL 5
mg AL IFES TR, FHEEM, USREES
Et, A\ 40T A 140 °C, FHEHEZF A5 ‘Clmin. &
Ui =R/
1,240 F R5EE FT-IR M2

R ik R SERE A 1 mg 5 100
mg KBriR2), s, Jeilkda%ii Yy 500~4000
em?, SEERN 4cm?,

A7 B 1700~1600 cm™ (M 1 45 K,
1 PeakFit v4.12 3 AEAT 534 o 5 it AR UG T
FLLLMIE . Gaussian 2251, IS HE &5 PR
H,
125 ZIESHT

K- F Origin 8.6 1 SPSS {1 % Hdfa dt 471 I Fi 4
IR

2 HREHH

2.1 ¥ SEAE A M SDS-PAGE 47

I 19KiE 1 /B, REREES TR
7, FER T, A rEEKEN R 120 ku.
112 ku. 74 ku. 65ku. 55 ku. 49 ku. 15ku. fELJR
MR, RIER AT ERERIR, AR SLEN
K TFARNN T HE 13KE 2 ATH, R T
KRR ATES 6 NI, o TFEEAKEININ
74 ku. 65ku. 58ku. 49ku. 33ku. 15ku. X}ECLIEJR
SRR K, KSEREALEE ), 120 ku. 112 ku.
55 ku Zk7riH 2k, 65 ku ST B RES,  ISE



R BRBHL

Modern Food Science and Technology

2015, Vol.31, No.10

BT 58 ku. 33 ku 2k, HoHt 58 ku 2k oAV AR
Wi, FHE 56 ku 2] 60 ku FONEE . Rk, AT RAHEN, 120
ku. 112 ku. 65 ku 2&75 735l /& B4~ 60 ku 56 ku
33 ku & L BB IE A R . 177 55 ku 2% T g
BoTH_mit, SEALEEE, B, £
WAFIRERR, WEEHN 60 ku 7245, IX{E Diana
Gazzola™ VAT 7t ()73 4 ¥R SR 25 11t H 20
THEOL. IXULIAZ SER A G RN 2 I
PLATF- P B I A7 (e, EHERE.

—_— 116 ku
— - G62ku
pu—_ Baand

= " e 450ku

B S 35.0 ku

25.0 ku

e 184ku

144 ku
1 2 3
1 2ELWE N SDS-PAGE Hjk
Fig.1 SDS-PAGE profiles of euryale ferox glutelin
vE: 10 3EER; 2 iJR; 3 marker.
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Fig.2 Effect of different pH conditions on thermal.denaturation
of Euryale ferox glutelin
7 : a: pH5.0; b: pH7.0; c: pH9.0.
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Fig.3 Effect of different salt concentrations on thermal
denaturation of Euryale ferox glutelin
Z: a: 0.5 mol/L NaCl; b: 1.0 mol/L NaCl; c¢: 1.5 mol/L
NaCl.
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Table 2 Effect of different salt concentrations on Ty and AH of
Euryale ferox glutelin
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Fig.4 FT-IR spectra of Euryale ferox:glutelin
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Table 3 Proportion of secondary structures of Euryale ferox
glutelin
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