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Effect of color retention treatments on the polyphenol oxidase activity in
freezing—stored banana slices
ZHUANG Yuan-hong',LIU Jing—na',LIN Jiao—fen',ZHUANG Xiao—he?, WU Yan-hui', HUANG Jie!

(1.Department of Biology Science and Technology, Zhangzhou Normal University, Zhangzhou 363000, China;
2.College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: Four experiments included different single color—protecting solutions , different concentration of L -
cysteine, different heat treatment time and multi—factor color retention treatments were designed to study the
polyphenol oxidase(PPO) activity in freezing—stored banana slices. The results showed that five color—protecting
solutions could inhibit the activity of PPO effectively in freezing—stored banana slices,and L-cysteine was best
of them;the activity of PPO decreased with the concentration of L —cysteine increased,the order was:CK >
0.05% Cys >0.1% Cys >0.2% Cys. Heat treatment could inhibit PPO activity effectively in freezing —stored
banana slices,the activity of PPO decreased with the heat treatment time increased, but the heat treatment had
greatly reduced the quality of the freezing—stored banana slices. The color—protecting solution compounded
with 0.1% L—cysteine,0.05% erythorbic acid,0.1% sucrose and 0.1% calcium chloride could inhibit PPO activity
effectively and play an important role in improving quality and increasing brittleness of banana slices.
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Table 1  Factors and levels of orthogonal experiments

AP A L-EREERR B RPURIEE  C R D SLES
(%) (%) (%) (%)
1 0.05 0.05 0.1 0.1
2 0.1 0.1 0.2 0.2
3 0.2 0.2 0.5 0.5
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Fig.1  Effect of single color—protecting solution on frozen
banana PPO enzyme activity
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Table 2 Quality status of different concentration of L—cysteine

on frozen banana slices
g Veirdt  RETERDTEY) TR REE
(mg/100g) (%) (%) (%)
CK 4.70 12.2 8.87 0.31
Cysoos 6.20 14.2 8.33 0.29
Cyso, 8.30 14.9 8.19 0.28
Cysoa 7.07 14.6 7.87 0.31
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Fig.2 Effect of different concentration of L—cysteine on frozen
banana PPO enzyme activity
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Table 3 Quality status of different heat treatment time on

frozen banana slices

b5 Voo AETEREDEY ETERE S REE
(mg/100g) (%) (%) (%)
Cysoi:Ho 8.30 149 8.19 0.28
CysoriH; 7.37 14.0 7.81 0.27
Cyso;:H, 5.47 13.0 7.50 0.27
1400 [
2 1200 | —— CysorHy
+, 1000 —=— CysorHy
\\5 800 J —&— CysotH,
= 600
% 400
£ 200 f
O Nl
1 2 3 4 5

5] [ (min)

I3 AN [ FAKE RIS T 0] 125 7 7 45 PPOGRIS 14 £ 52 i)
Fig.3 Effect of different heat treatment time on frozen banana
PPO enzyme activity

MBI LLE Y, 5 ARG I AL FRAH L, Fhukb
PRAEA R A A8 A 45 1 PPOTE Y, Hys ) KBl
A5 FAAL B [0 PR BE Dy BRAG, 2RI CysorHe>Cyso Hi>
CysoriHy, Ui AL BE AT UAEPPO T , J H. AR 2 I [A)
B, PPORIG I Sk o AR AR T 1] DUBLEAL PPOT
P AE R3] LU H 5 #Aukb BN K B AR T 75 ek 7 4
PN TP DA e = N 2 X B B 7/ NI e G o = N L
JEE DY T F5 A #1532 W A Cyso-Ha<Cysg :H<Cysg;:Hy, i
FH A A LS ) b, VR i A R A D i TR 2
24 ZEFHELENEBEEFPPOE MM

Fh T 25 e 20 R A 5 PR I R A R 4 1 il 4110 2
711l X PPOTFE P AT By (M A S IF A7 20 BT
TR AR R s RO RN S0 AT B 2 i A AR
PR it JBTRI XU , T LA AT [ 7 8 b i 2 BE R 45
FRHTANEE AL S ) mT LU ) A s AR, DRt 4 (o 4k
PR N SO A AE — o R B al DU i AL
LA B m B 2 B ARG SR S A TR e 4 A 7K1 5 PR A 2R

Vol.33,No. 03,2012

PR &1 B ) AH X B P, AN T A S 0%, S 4 A 6 sk
[E) Mo DLa il A% , LR B s 4 H 114, eI~ e 2R
SEPUIR LR « BEREAN AL A5 4% 2 S P a7, S 1R
AL SIS R PR A A AT P (AR BT, WE ST I PPOTE
PE RS2, PPOE PR ERAEG , 158 BH 00011 26 SR bk ey, Wiy 33
PEBRAGER 2 o th R4 BIRAEL RN S 3R 507 2253 HT vl LA
B L1 D 2 TR X V4R T A 45 7 PPOWE 14 L AT #% A2
R (F=99.45%) , 1ij 5 PT IR ML B « Je 0 AN 4 40 45
VR R AT 45 5 PPOYE P 1) 52 Wi AN B (28, 44 BRI 1 X 44
I AT A9 PPOYE T P 5 1 R/ 2« L= I 2018 (A >
SALESE (D) >SEPUER LA (B) >R (O o XK %A, B
L LBk~ ko ks TR/ S B dpe UK SP- Ay, RIZEBLCL D
S S UG 4h L S/, INERBT AR S 1S FEB, . C D,
WA SIZ B (1 S A4 & M - ALBLCIDy, B10.1% L—2F it
G 0.05%FPTIRINLTE , 0.1% BEPEFI0.1% 54685 «

R IEZERTT R ER
Table 4 Results of orthogonal experiments

S A B C D PPOY ] (u/gemin)
1 1 1 1 1 4455
2 1 2 2 2 4425
3 1 3 3 3 478.0
4 2 1 2 3 389.5
5 2 2 3 1 365.5
6 2 3 1 2 392.0
7 3 1 3 2 419.5
8 3 2 1 3 426.5
9 3 3 2 1 4125

k, 45533 418.17 421.33 407.83
k, 38233 411.50 414.83 418.00
ky  419.50 427.50 421.00 431.33
R 73.0 16.0 6.5 23.5

K5 AEAR T 2T

Table 5 Analysis results of variance

TP PR AWME T FH  PMH
A 7994.39 2 3997.19 99.45% (.01
B 387.56 2 19378 482  0.17
C 80.39 2 40.19
D 833.39 2 416.69 1037  0.09
R 80.39 2 40.19
7 9295.72

T WECH T Foes (2,2)=19.0, Fop (2,2)=99.0.
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i XA BE R A AL E T 2 A . W B AT R B
L a7 41 5 BE e Ok 35 A A2 J5UA 10 JXUIR AT

6 IRAALE 5 ARSI VR A B i TR

Table 6 Comparison of optimization combination and untreated

freezing—stored banana slice quality

Ve PR R R R

I 1009 @ @ (o M
CK 470 12.2 8.87 0.31 %ur
thdls 750 15.2 8.63 032 4f
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