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Study on chelating of metal ion and protein in pulsed electric field
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Abstract; The effects of pulsed electric field on chelating of
ovalbumin and metal ions (Cu®*", Ba’", Mn*" or Ca’") and the
effect of pulsed electric field on the chelating effect of ovalbumin were
studied by Raman spectroscopy. Results: (D PEF treatment time and
metal ion species could affect the chelation of metal ions and protein,
and the chelation of metal ions with ovalbumin was enhanced with
the prolongation of pulse treatment time, when PEF treatment time
was 1 695 ps, the chelation of Mn?" and Cu®" with protein began to
weaken; @ The protein and metal ions chelated to different degrees
at 1 200~1 700 em !, the strongest was Mn2" , followed by Cu?*
and Ca’" , and the weakest was Ba®".

Keywords: pulsed electric fields; Ovalbumin; Raman spectra;

metallic ion; chelation

ik w1 H1 3 (Pulsed Electric Fields, PEF) b B 4 A 5 — Fi
ST B A I TR T BE A AR R S XU R 3R
Sy R AR B R A g B S A A 2 B 4 A L R AT R
JE A0 A 0 R0 S VR A 3k B R B B BT O A el L
WA 5% 0 T i B S 7 T B A s s T, sl R

EL2WB:EXEARBEIESE (HS 21506060 KE HRB 35
I H (45 :2016A030310455)

PR MR 90 40 AT K 2 B B

S8 1 < XU (1981 2017) 4 A p Al K2 MU L
E-mail; yanyanliu@scau.edu.cn

Wi :2017—03—10

PGS T e WF ST PEF X B R &AM m . &
HHET T KW PEF i S B &R M6 R R A, =
5 BRI 7K PR ) R 5% o MR RN BT B SR A M B AR . Bk
FEVMREN . EREFSEARS AR S5 ERER
5% 3 JE PRI b 2 30 05 2 AR AR Ak B Bk s R B Ak 2 N B & R
WA, SRETSEARKSATRRESEL K. %%
M Al RE RS M M. T2 RE TEEARYS A
SRBEARS TEWRD NN, &R THEENA
J 43 T 55 #4022 Ty R O R R OGS AR YL Bk
A 58 R K o e 3 R A 4 TR B RN R Y &5 . AT 45
B AR RS>

P2 T R — T RE 05 76 AR TR IR A g 41 8L ) F B AR
T RS R AR W A DL SRR K TR AT O R 4R L 0 T
P R RO S RS B E AR, Mt
T ST 2T AN OGS A i B RE IR AL ) IZ A5 K
15 B A E NG W e R JE TR 1 C— H i A 25 50 5 1R 1 0 1%
B WFIE R a3 B2 RS 58 [R) 4% 1 Xt 2 1 5 28 1Y
ST R AT G K O HAY i 45 A8 Ak B 5% 2R R R K
AR AR RS

A5 UL BRI & H (Ovalbumin) & J5 OB, 45 & 45 5¢ ¢
R B 3 A L T AT 0 U ) B O 1 A
W PEF X 25 155 45 4 8 B 7 % 4 VR FH 09 52 i, Sy ik o s 3
TE R T2 (38 AR LB 4K A .
IR ¥ RS TRPS
1.1 #RtE s

YRR 1 B, 32 [E Sigma A H 5

i it HL 7 b TR . SY-Z-500 B AE R B TR SR S
A FE B 5

B U5 V2 VR WRAE 35 %% : DLSK-3/10 B, HS M BE 28 52 56 % 4%
BHIRAHA

fii i %8 - BT100-2] %, 9% [ Longer 23 7l ;

Kol i S %Y . DDS-11A AY, | i« 6 28 102 A 3%

13



AR

2017 4% 6

AHIRAT

AT AL SCIENTZ-18N B, 2 3 35 2 £ 9y Bl 4 IR
INHE]

Fr 6L . LabRAM Aramis %1, g[8 H.J.Y A# .,
1.2 R HE
1.2.1 pEE AR A  EH 10 o/LIIEEBER . &
Br12 hJ5 A 3 R AR T 180 ps/em, 43 HILAFE /R I 10 3,
1:4,1:6,1:4/MA Cu*" ,Ba®" ,Mn*" ,Ca*" . ZEA[F ik vp
ZAF T ARTG PEF ALSIME G R R T UG 1R
1.2.2 Fkoh g S8 Bk oh 58 B 20 ps, L3 0RO
20 kV/cm, it 25 mL/ min, K 545 32 B K ofr 4k 21 [E] 43 51
7 565,1 130,1 695,2 260 ps.
1.2.3 i it AL AR R ORCFE RS BB T L O
WK 785 nm, YGHE 600 grades/cm, G I FH >30 mW, Je 4%
FEE 50~800 pm, TR 100~400 e ™", F I E] 20 s,
BUr 5 . A B R #4681 ORIGIN 9.0 2l 43,
1.3 R EXIERFMERRIIEEIA

HE R G B B Y 78 Ak 5 | iz 2 O 1 8O R R
IR [ F R A 7 i ORI i L DA T A5 1) A R 0
AL G A5 B B A PR B8 1 28 A A% 0 45 . R 8 3 T b O [
By OnE R a4y TR E R 1.

£ OHBXHBHERRIEAT
Table 1

Zl

Identification of charateristic bands in

Raman spectra
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Figure 1 Raman spectra of Ovalbumin with various

metal ion treatments
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Figure 2 Raman spectra of Ovalbumin with Ca®"
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Figure 3 Raman spectra of Ovalbumin with Cu*"

and PEF treatments
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Figure 4 Raman spectra of Ovalbumin with Ba?"

and PEF treatments
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Figure 5 Raman spectra of Ovalbumin with Mn®"

and PEF treatments

3 ik

S REIKEIEY . &R E Td e PEEA R,
IRV MR T B AL 1 700~1 200 em” P BEA A
AR R AN [ <6 o8 B9 35 28 11 OV 205 4 9 52 IR AS [ L
Mn*' S B K. Ca® ' S d/N AT RE S L TR O 7 & %
FEA K.

PEF X} 4 J& & 7 F 59 3 25 1126 5 15 i 5wy 2230 8
TEMNSE 1 700 ~1 200 em ™' ¥ Br W Wi v i 8 . & Jm B T 1
[ B R L AN ] . Herp, Mn® " A B R, Ba® ' d/h T R
ST S R . B T 2 % R OKL PEF B IR
K 3 B0 T A L A R /)N DRI T 0T A A 3 R R T
e/ o PEF ARSI (] %] 42 8 5 A0 50 3 & 11 00 %45 1 i
23 SRR R R AT L Ak RO [R5 e A AR R IR A O
(EENDEACEES A UENTR

5% 30k
[1] LIU Yan-yan, ZHANG Ying, ZENG Xin-an, et al. Effect of
Pulsed Electric Field on Microstructure of Some Amino Acid
Group of Soy Protein Isolates[ ]J]. International Journal of Food

Engineering, 2014, 10(1). 113-120.
16

(2] Wi, SOk, Wik, w s kol vy 3 00 £ i 43 s L .
B Tl RHE, 2008, 29(12); 256-259.

[3] ZHAO Wei, TANG Ya-li, LU Li-xin, et al. Review: Pulsed E-
lectric Fields Processing of Protein-Based Foods[J]. Food and
Bioprocess Technology, 2014, 7(1): 114-125.

L4 ST, SR, 25 BE. i Ik oh B 3 % 14 20 90 2 4 R 5
(1. frdh S MM, 2016, 32(2): 1-6.

[5] ZHANG Qing-hua, BARBOSACANOVAS G V, SWANSON B
G. Engineering aspects of pulsed electric-field pasteurization[]].
Journal of Food Engineering, 1995, 25. 261-281.

(6] H, o, EREF], 55 o R RK ob i A48 B &R 48 b s T ik o
KAL) i S P, 2016, 32(5) . 229-231.

L7 BB, MM, A2z, A5, o ol bk b e 37 AR AL 30005 A5 T 4 A
# CRm i [I]. & DA RHE . 2009, 30(6) . 123-124.

(8] A, M4, Tk SCuk, 45, i kol el 3 00 £t P 2k 90 il %
L R BT T LT ]. B dh S ML 2010, 26(3): 153-157.

Loy e, 4. v He ok ol e 37 38 JBCEL i vl R 9K 7 0 10 fF 90 3 e
(1. frdh SHUA, 2012, 28(1): 243-246.

L10] 2 AR, 266 5 OB RS a5 bk o s 3 % 7R A1 A 52

MR MD]. L. RIS, 2005: 1-3.

C11] BE0R . BB 4. S8 ik ar 58 Ik v s 37 15 BT R B s M o3 14 1
WA ARLT]. frdh DA RHE . 2012, 33(5): 138-140.

(12] 5k35 . MARTE. FHRERE LR J7 1 BF 5T 42 R 88 1 5 26 1 JOE A9 AH 1L
FERILT . Ptk e i, 2009, 26(1) . 136-149.

(18] X4, &R & 7 X B E A AWMl ] b EE
&, 2012, 34(1): 27-31.

[14] MR 0. A (M dbat. @& % %A A, 2000.
215-216.

(151 L, VLEM. KE48EAZEARR pH T #6261 4 i
(1. & & DAk BHE . 2012, 331D 65-70.

L16] AME, sRIE, 7, . He T4 2 6% i ROK ek 43 38 30 51 77 12
[J]. 5P, 2016, 32(1) . 41-45.

L17] 5Em, 255, A%, . A0S 06% k2 0 PLAN I X IR o i ot 782 R
5K 45T ]. iRk, 2016, 37(18): 202-207.

[18] HERRERO A M, CARMONA P, GARCIA M L, et al. Ultra-
structural changes and structure and mobility of myowater in
frozen-stored hake (Merluccius merluccius L.) muscle: rela-
tionship with functionality and texture[J]. Journal of Agricul-
tural and Food Chemistry, 2005, 53(7): 2 558-2 566.

(191 IR, BRAEE, FRA8IL. Bkoh i 37 5 4 % B 2R A 50
1 [ 25 9 66 1 AR 2 ik LA B sE L 1. D 2 5 0638 43 47
2006(1) . 81-86.

[20] ¥EHF, RKE, W, & B ELMEXN SIHAEAKRSLYS
e R L], Al MU 4 . 2013, 44(3): 161-166.

[21] CRAIG W S,GABER B P. Laser Raman scattering from an en-
zyme of well-documented structure, human carbonic anhydrase

B[J]. J. Am. Chem. Soc., 1977, 99(12): 4 130-4 134.



