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Effect of hydrogen peroxide on decolorization of polysaccharide from
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Abstract; The hydrogen peroxide decolorization process of polysac-
charide extracted from red dragon fruit peel was investigated in this
study. The effects of the hydrogen peroxide concentration, the decol-
orization temperature and the decolorization time on the
decolorization rate were studied. The optimum conditions were ob-
tained by response surface methodology. Moreover, the antibacterial
activity of the polysaccharide was also investigated. The results
showed that the optimum hydrogen peroxide decolorization
conditions were the hydrogen peroxide concentration of 4.3% , decol-
orized at 62 °C for 109 min. Under these conditions, the decoloriza-
tion rate and the retention rate of the red dragon fruit peel polysac-
charide were 88.17% and 82.39% , respectively. The polysaccharide
exhibited significant inhibitory effects on Escherichia coli . Bacillus
cereus s Bacillus subtilis . and Staphylococcus aureus.
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0.75%0) T F 2R G b B2 28 v HEAT BERRT Y dic ORI HE 1 15
(g/mL) iy Ll A ZE 487K . F 90 “CHEHL 1 h J5,6 000 r/min
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decolorization of polysaccharide
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Figure 2 Effect of the decolorization temperature on

decolorization of polysaccharide
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Table 1 Factors and levels
KV ARAEWE/ % BEGIERE/C  CB G/ min
—1 3 55 80
0 4 60 100
1 5 65 120

R2 MEEMRESER

Table 2 Results ofresponse surface analysis

s A B C ZREMERY/ Y
1 —1 -1 0 79.93
2 0 0 0 87.42
3 0 —1 —1 79.43
4 —1 0 1 84.33
5 0 0 0 87.57
6 0 0 0 87.29
7 1 —1 0 83.16
8 0 0 0 87.37
9 0 1 -1 83.26

10 0 1 1 86.56

11 1 1 0 86.21

12 —1 1 0 83.76

13 1 0 1 86.57

14 1 0 -1 83.25

15 0 -1 1 83.73

16 —1 0 -1 80.03

17 0 0 0 87.21

AR 2 AR A AT 2 n E 5 . 58 k2

[ )5 J5 A
Y= —2373.13+20.19A + 11.32B + 125C — 0.04AB —
0.01AC—2.5BC—1.9A* —0.09B* —4.81C", (4)

X2 MR AT AT AR B RIS 3. W
22 2.3 A A1, 15 B AL (P<C0.000 1) 3% % B TUR i 2%
(P=0.879 7>>0.05), % W] % B B 1y 0l & FF & 45 R =
0.999 3, 13 B L AL Y RE fife A 22 W G (4% 99.93 % B . —
W AB A C R E (P<C0.000 1), 2 B3 48 4k &0 ik B L
o 5k 3 R i i) %ok 22 I £ R R i AR R . A8 BT (AB,
AC BO)FI R T (A (B LCH) $ i B 4% & 3 (P<C0.000 1),
HF {HR/NRT AL S0 21 5 K T SR B 22 B 0 (6 38 R B R
FWIF N C>B> A Bl £ i [0] > B 65 35 B > 53 S b &
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Table 3 Variance analysis

SR M ABE B F {H P 1
i A 125.30 9 13.92 1124.95 <0.000 1 e A
**“*A 1, S 3o 0 51 1S 0 T 06 43 T » 0 52 5 k41
53.4 0.000
v o 0 AL B2 K e B AT B T L A i AL A
B 22.92 1 22.92 1851.73  <C0.000 1
e 4.32% I BE 61.72 °C, i€ Bt fA] 109.04 min, 75 1%
C 28.96 1 28.96 2339.75  <C0.000 1 S L K R g 5 B £ 3 B T 88, 31%
AB 0.15 1 0.15 12.29 0.009 9 v x Ei W B ‘
AC 0.24 . 0.24 19,10 0.003 1 D B S B 0 A% 1 R SR B A M AT T O - 2 SR A
is YE RE F I i e >
BC 0.25 1 0.25 20.20 0.002 8 BE 4.3%0 LG BE 62 °C B 4B 1] 109 min, 75 % 4% £ T i
A2 15.26 1 15.26 1232.74  <0.000 1 ATHGAIE SC 50, 19 2] 21 f2 kg 2R Bz 2 0 9 SE BRI 3R

B? 20.44 1 2044 165193  <<0.000 1 88.1776 P HIRZE N 19726 (n=3) . SLH A 5 B (A LA
c 15.58 1 15.58 125878  <0.000 1 CRG LR UIEE Qlﬁkaﬁﬁgﬁﬁé B0 82,3900, F iR

0.012 XN 1520 (n=23) . Z5 R FUIZHIL e AT i S 1L A

k2% 0.087 7

308 0.012 3 0.004 0.22 0.879 7 EAN D% 5352 %%%J_ﬁﬂiéﬁﬂ’ﬂmﬁéia%ﬂx

a5 %4 0.074 4 0.019 24 ABERERESHENINEEGE

BB 125.39 16 M5 4 AT LR 20 R KO B 2 BT 4 R B T #0
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Interaction effects of the decolorization temperature (B) and the decolorization time (C)

on the decolorization rate of the polysaccharide
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Table 4 Antibacterial activity results of the polysaccharide from red dragon fruit peel

LU L/ IR B H A%/ mm
(mg * mL~1) KA R AT TR Al B 2F F AT T 4 V07 4 BR A
80 17.440.3¢ 16.740.3° 13.6+0.3¢ 12.8+0.2¢
40 17.240.4% 16.4+0.3% 13.140.2% 12.440.3%
20 13.4+0.3° 12.1+0.2° 11.3+0.2° 10.8+0.1°
10 11.740.2¢ 9.840.2¢ 10.2+0.2¢ 9.1+0.1¢
Xof BE TG 1 A B4R KO 0.0+0.0 0.0+0.0 0.040.0 0.0+0.0

T IR TR R R B E (P<0.01),

ML IR R B 2B By 20 mg/ mL W, 6] R R TR RN
TRE 2 64T T8 00 OR SR, IR B8 43 391 13.4,12.1 mm, 24
L1 K SR W B Ry 40 mg/mLL B 41 R kR SR £ bk
Xt M AT R R AR 2 AT B 9 40 1 B B AR 2> 15 mm, T 4
i R 2E T T AN G B 65 A BR A (0 40 B BB B AR 3 <715 mm,
SRR 21 B e S B 2o W K T AT R I R 2 LR TR
0 R 3 T ORGSR R DR R 4 R A R

3% 5 FIH L1 Kk IR SR R 22 Wk R A B R 2 A
FFTE A 28 6L AT TR 0 4 80 000 980 280 JR T KA A [ R 2 g 41 o

F5 ARAEREESENRNMNMIERE
Table 5 Minimal inhibitory concentration (MIC) of the

polysaccharide from red dragon fruit peel

LI/ H 5
b U B 2R A

(mg * mL™ 1) FFTA A % BRI

120.000 - -
60.000 — — — —
45.000 - - - -
30.000 —
15.000 —

7.500 —

+ + + + +
+ + + 4

1.875 +

+
+
+
3.750 + +
+
&

P ROR A R

ERT . LB b ZHEWEE N 7.5 meg/mL I, R Z A K
R 2B K. Bk 0 K B AT B SR D 3 2k R R
7.500 mg/mL, Y FEE P ZHEHE N 30.000 mg/mL /&,
BT A TR S T AR A TR 4 A6 A BRI I
Wk B 300000 mg/mL, X4 B 58 b 2 0k E N
45.000 mg/mL I, W5 AE ZF H AT T8 F1AG B2 2F 904 TR 1 4R
T B 0 AR 2 T AT TR RORY E 2 S0 R TR B0 dee /) 10 o) 22 O
J& & 45.000 mg/mlL,
5 e
AR LLAL B2 A e 58 O JEURE SR i S0k 200 40 K2 ke
B AT IN 6, 25 5T 3 S A R L R R R
I TR X 21 2 ok e R e 2248 I 65 7 522 Wi i 5 e 404 S0 40 1
KIS Bz 22 00 30 AT 06 0 g A D2 A Dy s i S A RO
4.3% WA 62 °C L BLAR ) 109 min, L0 KER K £
BRI Jy 88,1706 £ B K e SR B Z UL B Ry 82.39%4,
AR 285 R 23 M R 2 SR A 0T RE N 41 B2 e 3R B 2 R AT
AR B2 B B AR B R ey g — 25 R i R
A SR 2L B2 K e 2R 22 0 0t £ A8 R e R BR 4R i 2 IR
L EER S S X ST AN, D\ Y & 2 DI N 7L i3
TR R 2 LA T LR R 8 LT R B 4 R Y
HFRMEIAE . X SEEERAESE AL B KR R 2 A R
B AR T S 0 20 B R 2R e 2 Witk — 25 kBB R in )
B REFHY R RIS .
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