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Effect of hydrogen peroxide bleaching on anthocyanidin in roasted pistachio
Wang Dai, Fang Ming, Du Lei, Sun Guipeng, Dai Yuting, Xie Jingli
( State Key Laboratory of Bioreactor Engineering, and Department of Food Science and Engineering in

School of Biotechnology, East China University of Science and Technology, Shanghai 200237, China)

Abstract. Objective To investigate the effect of bleaching agent hydrogen peroxide and alkali on anthocyanidin in

pistachio and the necessity of bleaching techniques. Methods High performance liquid chromatography ( HPLC) with
diode array detector (DAD) was used to determinate the content of cyanidin-3-O-glucoside and cyanidin-3-O-galactoside in
pistachio. The appearances of hard shell, kernel skin and kernel of raw, natural and bleached pistachio were compared.
Results Anthocyanidins were rather sensitive to hydrogen peroxide. The content of anthocyanidins in pistachio treated by
0.1% H,0,was reduced 60% . As the concentration of H,0, was increased to more than 5% , the content of cyanidin-3-0O-
glucoside was not able to be detected while the content of cyanidin-3-O-galactoside was reduced more than 90% . The
dynamics of bleaching process indicated that the reaction was rather rapid and straightforward and the permeation seemed not to

be controlled. The cooperation of alkali with hydrogen peroxide was able to make pistachio shell more pure-white, however, more

anthocyanidin was lost. The contents of anthocyanidin in five types of bleached pistachio and two types of unbleached pistachio

collected from markets were also inspected, however, no anthocyanidin could be detected in bleached pistachio but it was

detected in unbleached pistachio. Conclusion It led to a question that whether the bleaching processing was necessary for

roasted pistachio products, because anthocyanidin in kernel was completely destroyed after bleaching. It might deserve to be

further discussed according to the Food Safety Law of the People’

s Republic of China and Sanitary Standards for Food Additives.
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Figure 1  Standard curve of anthocyanidin
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Figure 2 Chromatogram of standard cyanidine at 520 nm
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Figure 3 Chromatogram of pistachio sample at 520 nm
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Table 1  Effect of H,0, on pistachio cyanidine( ug/g)

A E S REFHERI-0-FIAME KEHR3-0- AT
0.1% H,0, 25.569 6.331
0.3% H,0, 11.039 3.977
0.5% H,0, 6.737 1.948
1.0% H,0, 6.007 1.867
3.0% H,0, 4.059 1.705
5.0% H,0, 1.136 0
10.0% H,0, 0.812 0
15.0% H,0, 0.731 0
20.0% H,0, 0 0
25.0% H,0, 0 0
30.0% H,0, 0 0

K2 ORHHR-3-0-F IR & K H,0, ¥ A
I (8] A9 728 AL B
Table 2 Changes of cyanidin-3-0-galactoside with

different H, 0, concentrations and bleaching tim

A‘H"\_S_O_\/ﬁ ! P =N g/g
95 1 4 6] C i) RERHR FIMH T E (pg/s)

0.1% H,0, 0.5% H,0, 1.0% H,0,
0 80. 005 80. 005 80. 005
5 42.453 25.082 20. 131

10 37.014 16. 803 15.423

15 31.495 13.556 9.822

20 30.277 10.715 8.361

25 29.384 8.28 7.955

30 25.569 6.737 6.007

35 20. 049 6.331 5.439

40 16.316 6. 169 5.114

45 14. 854 5.115 3.896

50 12.419 4.951 3.653

55 11.689 4.302 3.409

60 10.715 3.977 2.922

b

K3 ORGHGR-3-0-M AP & WL H,0, WAL
IR I 1) B 2 A 15 0
Table 3 Changes of cyanidin-3-O-glucoside with different

H, 0, concentrations and bleaching time

Te G2 () A 2 A~
5 1 ] (i) KIEHE3-0- M EPEH & & (pne/g)

0.1% H,0, 0.5% H,0, 1.0% H,0,

0 26.997 26.997 26. 997

5 16.316 12. 906 7.631
10 12. 582 8.281 5.601
15 9.822 4. 464 3.409
20 8.478 3.653 2.679
25 8.279 3.085 2.273
30 6.331 2.273 1.867
35 4.789 2.029 1.542
40 4. 464 2.111 1.786
45 3.815 1.867 1.705
50 3.166 1.949 0.974
55 2.273 1.381 0. 649
60 2.221 0.974 0

JERA 2229 10 A5 3 Bl ¥k 2 19 H,0, X B R
M) F) 7 e FE A AR ] o

2.6 i S AL SURT A A AR AR B RS 0 RO SR R A
LE R LAl

£ H, 0, W P 3 i NaOH J5 , ] 31 5 H i 1 A
FH——JF 0 R R Fe W 0 3 R B e, ELX e
KA R -3-0-20 BT F1 R 42 %8 R -3-0-7 %5 b5 17
WARB B IREN . Hi& 4 ATLLEWH, H0.1%
H,0, WM 1.25% NaOH % EE H IF0 2R30 min,
R AEHG R -3-0-7) ) WA & =9 T7% , MR 456
F3-0-L 3B & k> 65% o 4N J LR
WEZE0.5% , My A AR EAR L, REH
R-3-0-FF M H S 91% , R 43 R-3-0-4
A B> 93% . i 7. 5% 19 H,0, BN L
B 1 B TR) A 68 8 46 7 & & & el 2D & R ) BR
[

# 4 H,0, Fl 1.25% NaOH X} JF 0 465 2% fE 0052
Table 4 Effect of 1.25% NaOH and H,0, on pistachio
cyanidines ( pg/g)

8T KERES O RABESO
3L W

1.25% NaOH +0. 1% H, 0, 22.728 4.708
1.25% NaOH +0.3% H, 0, 8.281 3.003
1.25% NaOH +0.5% H, 0, 5.521 1.542
1.25% NaOH +1% H, 0, 4.059 0.812
1.25% NaOH +3% H, 0, 2.273 0
1.25% NaOH +5% H, 0, 0. 649 0
1.25% NaOH +10% H, 0, 0 0
1.25% NaOH +15% H,0, 0 0
1.25% NaOH +20% H, 0, 0 0
1.25% NaOH +25% H,0, 0 0
1.25% NaOH +30% H, 0, 0 0

2.7 WEIIFCRPEFTR G R

®SEMETMAR KT ORPAEFT RS
A, Horb s AT O AR E B A R E A H A, g
SREAREM 1 ~50 PR ZERAEH LD
TR AR M IR S o AR 1 M2, &
WS,

xS WHLHERITORFUETRE R
Table 5 Cyanidine content of commercial available

pistachio( wg/g)

FE i 24 Bk KR 3-0-LFET KRR 3-0-M A H T
R 1 48.216 16.072

EISLAS 48. 608 15.778
EERES L ND ND

RS 2 ND ND

RS 3 ND ND

R 4 ND ND

HEEFER S ND ND

T ND KA

PEAL I, AN ML T 0 R R R 44 3K -3
O-2PFLBETF &1 0 490 pe/g, K 7 45 3 -3-0-7) ) Bk
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3 g
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LA PUN LV IA - S R ARSI DA £ H T
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TR R ON, RIORE, EANEES
FAT S AR fol, SN B 20 FF AR . TR AR AR
HEZ10.3~0.4 mm JE EAFBEERKNEL
Jo 3 AR R IO 4 B 1 A T DR 2 B TR F
N FE S M2k

TR B TR RO SR R B 90% L
HAUKR A @, BB 7% DL i S s 7
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ANH o Bk DA DU TR O R AT R A A
SR BIESE
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