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Research on Antibacterial Activity of OVT under Heat Treatment
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Abstract: Ovotransferrin, an iron-binding globulin, had a broad spectrum of antibacterial activity.
Its antibacterial activity was closely related with its structure. In this study, the impact of heat
treatment on the structure and antibacterial activity of ovotransferrin was studied, and the change
mechanism of the antibacterial effect was revealed through the analysis of its secondary structure and
hydrophobic effect. Results showed that the antibacterial activity of ovotransferrin on Escherichia
coli and Salmonella was decreased with the increase of treatment temperature. The structure of
ovotransferrin got changed after the heat treatment, the contents of a-helix and random coil of
ovotransferrin were decreased due to the high temperature, meanwhile the contents of B-sheet and
the B-turn were increased. Besides, surface hydrophobicity of ovotransferrin was significantly
increased. As processing time extension, the antibacterial activity of ovotransferrin had no
significant change at the same temperature.

Keyword: ovotransferrin, heat treatment, protein structure , antibacterial activity

YimBH: 2015-02-03

E&TH: FH5% 863 1115 H (2013AA102207)

B R (1982—), 5 ARG A, T2 Wit B B 550 e S 0, 28 W 0 28 110 3 0 3 0 T 5
E-mail : suyujie@jiangnan.edu.cn

SIRAAST: JHE, XU, JE £, 55, PA40 B O 56 2K 3R (40 B ACR B2 ). 5 S A R 2441k ,2017,36/(03) :277-282.

RS EHRAZIL 2017 FE 36 EE 3



RESEARCH ARTICLE

TANG Qing,et al: Research on Antibacterial Activity of
OVT under Heat Treatment

B AR 1 (OVT) 2 X 218 h —Fh By i 1 AR 45
AR B4, A A BRI RS N s A C
Ui, I — 2% o BEBUIE Y S IR B L AR K
BE N RGPS /N B (NT,N2 #1 C1,C2), H Ak
(R P A DX o R 2% RO AT I B RE IR R R A
A B 7 DX B [ iy v v AN B B o T
PL] 3l 45 A AN Fer, [l B 45 4 B4~ CO2 5k
HCOy, A%~ OVT 4 45 48 15 &t A | %
NSNS

OV'T F 400 A1 7% 7 575 — R A 2 2 o D i ik 52
LA TR ML 32 2 <) 2" HLAD BY OVT X8k 25+
FLAT B 1 2 FME | T Ak ST A 0 A K R b
AERK T OVT 2 & T A W A K 0 7 19 2k 5
T, DT 3 B 00 ) 4 PR A A A R Rk 2E
HLEIMEAF OVT BHA T 1S MM o ael, (HE AR
Tl X 32 AL ) P9 SRR AN [ JFG v B UK 1 J2 R T AT
RIS B Ak 1) Ay 4 0 7 28 Bk AT A5,

OV'T 1 A — F K SR 9 410 18 770 A1 37 8 57001, iz
R AR E (R T X R R BOR%, B n Th
UL B BRI T 0 A A M B 3 B SR, T
Ui 2 G U WF 5 B T AL B S (9 OVT 4544 5 o il o
Z I A AL 6 Z T LIS OVT BN T $2 4L BRI 4K
P, TR B X6 Ak B T 4R i A L R g A
B RS, VEEE TGS P2k A5y
TG OVT 25891284k, I i — 25 o BT ik e
T G5 RE A A X L BRI 1 5

QLT
L1 SEHedt

111 A# BRI EW B (N6
mm M2 8 mm . 5 10 mm) BT JEFIR TCHE K,
OVT: 1EHTFESLIR = A, KAFF I (Escherichia
coli) , W I'T G T4 (Salmonella) : TL.FS K¥ B - i &
i AP PR

112 BERIB#AA K20mL, FHF 1 g, &
FR2 g, SALEN 1 g, Bl 4 g, 75 pH 2 7.4,121
°CF KB 20 min,

113 &R LBEAL K20mL,FHWE 0.2 g, &
FIlE 0.4 g, @ALHN 0.2 g, 7Y pH = 7.4~7.6,121 C
T KE 20 min,

114 A% YX280A A F 2 X R M 28 708
fr e g =BT LA PR B F-7000 286 1%

1 meS5HE

X ; HAX HITACHI 7 7] ;LabRAMHR Evolution i
J6 %A% . ¥ E HORIBA Jobin Yvon S.AS. 7
JobinSW-CJ-1FD BUEB & TAE G . IR ML=ty
ARA BRS F1;SP-250A A AL 15 F2 48 . 1l 5L X 2
Il R R W R i i L ] AR A PR S AT
FE-20 BUSC55 % pH 1 . MR ) —FE R 2085 (L)
FIRAF

1.2 LWHZE

1.2.1 P4k B G ey ha s Kalifhi OVT #i ke
£ 0.2 mg/mL, %75 B IS E 2300 T 65,75,
85.95 CHEAT /K M#MALHL , 43 57 5.15.30 .45
min HORE | I U B T UK K i R E 45

122 B ERE R

1) BERRIE AL . O T B AN D 1T I B A K
W, TR, fERER LB K77 3 A - ) 2k 4
il BT 37 CHEEREFE 16 h,

2) 1 A PRI VA« 2R3 AR 1 R A R R D 1] B B
FETCVE A5 MR, PR TR TR R 75
16 37 CFIEEIR G B 3% 16 h, K515 21 (00 B 0 i B¢
#=H
123 P4 EQBXRYOAAL  FHEBRF
P AR OVT A0 1 AR, 76 JC B A R B 0.1
ml BRI SR A TR HI ER R R L, SRE
T BT G R A R R R A B SR L
—HEFRMLE A 3 AR AR, AR AR A
0.2 mL AR A OVT MIEEK , HEEAR
BELLAE S AR EEARAN SR A /N OB R SR LS A 37
CE R B A4 h AT 1E 3% L BE 5% 24 h s o 45 10 AT
Pl ELARAE R B0 R ORI R A
124 SPHESEOLEHAFR

1) B K B 11 2% 1o g K 1 43 AT . OV'T 28 1 B /K
P78 AR ] Takagil #2038 9 5 GREH R AG I,
b FR S 8 1 BRE ST 0.01 mol/L 1) 5 2 45 22 ne
W (pH 7.0) A5 21 ot 5 ik B 435914 0.02,0.04,0.06
0.08..0.10 mg/mL Ay FIBT# M, A 5 wmol/L Y
S Fh—1-ZERE R (ANS) % 20 pL, iR 4], i
SR 3 h S G B (O K 395 nm, R 5Tk
1K 467 nm) o LA P10 VR B O R AR bR 2
S A BRAE L ih 2 ih B B i Ak Bk 2
- 110 2% 1T B 7K P 4 5,

2) UP G AR AR L S o BT R 2 S 1A
E OVT W hr 2061, Wk IR He-Ne % (632.8

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.36 No.3 2017



B REI R E QAR Y0

3
N
o
o

nm) , ) IRAE LR /N T 10 mW, R FE A
£ 400~1 800 cm™ A [l P9 T &2 148 3 U, (XA A
2 R HAFE . A OMING 8k A7 £ 4
B Peakfiv FAFHEAT M 2405 FO A 1T 2% — 0251
FTERP, LR 1 2% G0 ah M A I (8 A Jik v
1o,
x1 NEKEAZS_REMWIEE
Table 1 Peak Value of secondary structure of OVT
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Fig. 1 Effect of heat treatment on antibacterial activity of
OovT
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Fig. 3 Effect of heat treatment on surface hydrophobicity
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Fig. 4 Raman spectroscopy of OVT at different

temperatures
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