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Fig. 1 Fluorescence excitation spectra of papain

1. Control; 2: PEF treated
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Fig. 2 Fluorescence emission spectra of papain
1. Control; 2. PEF treated
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Fig. 3 Fluorescence polarization spectra of untreated papain
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Fig. 4 Fluorescence polarization spectra of

papain treated by PEF



2560 Sk 56

27 %

3.3 WHRRRILBSIR

it —5 T i Trp 1 Tyr BIROERSEMIE AL . i 2
i 4 B 7 e B IR AR 1150 T A5 A B R Al . BT i IR R 2
TEEEIGTE (¥ A BT 58 R 11 . 72506 B 3 LR IR B A
i IR D8 7 2 . RIRT R AT G 4R D' 35 0 o ORE D IR AR BE N O
90, WO ARSIk SR 3 A
B4 R

P Ak KL -5 B 0 T SN Y (PR 5T Y 4R E A RS —
B o DO BE AR AL T RO I S B8 A R HR 2O W TR T A Rt
FREE RO R DN 25 5 i 4 J3E 368 S B HY) ek 2 20 T Ak ik
P05 v i 2 i PR R A AR Ak o BT L9 Sl i 4R 32 4 30 e T DA g —
AT AR R S A2 AL

MNP 3 IR 4 AT LA . Ak SRS A B R HC ¢ 't i IR I8 B2
B I8/ o B i R BE A, 0 9% D' g B A Rl B 85 R 0 O B

z %

PR, Bz MBI . PRIt 5% O i 4R B R A B R TT RE S5
M TR B A %, ME TS EM T R EE M. )
TR N o AT AR T O T B D R AR R R AR . X
5 AT T B 5T 00 W 9 0 IR 1 I 1 S A 45 AR W AL 4
BV RGBT Bk AL R . WA AR RN
R A L B DT 2R T 5 BB Y MR 45 A R AR . (2 T
TN S AL IR AR AL AR 5 B 4> T AN . S0 AR R
o T PR B ) B8 R TR B St e AR R AR L S BT PR S AR A
P o S B O I T AR L VR A K e H 3 X i
SR R AR B R AR — A R B, B R TR 35 1R
BUORETE 7 W H B SRS R AR AL . AT S B Y9 1
RO B R A R A T AR AL, SR T MR R TG . R R AR
P 5 P AL 7 A A 4 2

X i

[ 1] Knorr D, Heinz V. Development of Nonthermal Methods for Microbial Control. In S. S. Block (Ed. ), Disinfection, Sterilization, and
Preservation). Philadelphia: Lippincott Williams & Wilkins, 2001. 853, 877.
[ 2] ZENG Xin-an, ZHANG Ben-shan, GENG Yu-huan(¥ # %, kA 1l1, Bk T ¥%). Spectroscopy and Spectral Analysis (361 2% 5 3% 4

¥, 2002, 22(1) . 29.
[ 3] ZENG Xin-an. FU Xiong, LI Guo-ji. et al(} H# %, £
2004, 24(6): 748.

M, Z5E 3, %), Spectroscopy and Spectral Analysis G 2% 5 %G 3% 40 #1) o

[ 4] Vanden Bosch HF M, Morshuis P HF, Smit J J. Proceedings of the IEEE Conference on Electrical Insulation and Dielectric Phenomena,

2001. 552.

[ 5] Zhang Q H. Barbosa-Canovas G V. Swanson B G. Journal Food Engineering, 1995, 25; 261.

[ 6] Mara L. Calderon-Miranda, Gustavo V Barbosa-Canovas, Barry G Swanson. International Journal of Food Microbiology. 1995, 51: 7.

[ 7] ZHANG Ying, ZENG Xin-an, ZHU Si-ming(ik J& ., 8 ¥4, REWY). Food Technology (& B, 2004, (3): 12.

[ 8] XU Yali, ZENG Xin-an, YU Shu-juan(ZR I #7 . % #% . T#IE). High Voltage Engineering (5 HL FEH: AR) . 2005, 31(12): 39.

[9] HoSY, Mittal G S, Cross ] D. Journal of Food Engineering, 1997, 31(1): 69.

[10] Van Loey A, Verachtert B, Hendrickx M. Trends in Food Science and Technology, 2002, 12: 94.

[11] Vega-Mercado H, Powers ] R, Barbosa-Canovas G V, et al. Journal of Food Science, 1995, 60; 1143.

[12] WANG Gui-hua, TAN Bing-he( F 4, M), Spectroscopy and Spectral AnalysisOGiE2 5610 ), 2002, 22(2); 328.

[13] GU Song-hai, SONG Yi, LI Xu-hui( &S, K X, ZEJE#E). Spectroscopy and Spectral Analysis OG22 5563540 81) . 2001, 21(3)

400.

[14] Masatsugu Ken, Itoh Hiroshi. Regulatory Peptides, 2003, 111(3); 13.



%121 e iE 2% 55618 o b 2561

Fluorescence Spectra Analysis of Papain Treated by Pulsed Electric Field

ZENG Xin-an, YU Shu-juan, XU Ya-li
College of Light Industry and Food Engineering, South China University of Technology, Guangzhou 510640, China

Abstract Tryptophane, tyrosine and phenylalanine are there kinds of fluorescent amino acids and exist in papain, so the struc-
ture change of papain can be measured by fluorescence spectra analysis without exterior fluorescence probe. Fluorescence excita-
tion spectrum, emission spectrum and polarization spectrum were used to analyze the possible mechanisms of papain’s activity
change after being treated by pulsed electric field (PEF). Results demonstrated that the relative activity of papain was decreased
by 56. 5% after PEF treatment under the condition of electric field strength 50 kV « em ™!, frequency 1 500 Hz, pulse width 40
ps and pulse number 19 800. The spectra of fluorescence excitation showed that the relative fluorescence strength of the treated
sample was distinctly higher than the untreated one, even at peak position (280 nm) which was 80 and 120 for untreated and
treated samples, respectively. The peak position in the fluorescence emission spectrum of treated sample was shifted from the o-
riginal 342 nm to about 346 nm, and its fluorescence polarization degree was much smaller compared to the untreated sample.
These phenomena indicated that the a-helix structure of papain was loosened or broken down after being treated by PEF. This
treatment made the amino acid’s residue exposed from inside to outside, and even some fluorescent amino acids such as trypto-
phane, tyrosine and phenylalanine were decomposed from the a-helix structure of protein and went into the solution which helped

increase the fluorescent strength. This effect led to the active site change of the enzyme and finally inactivated it.
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