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Research of Reducing Organophosphorus Pesticide
Residues of Orange Peels

YUAN Ji—<ze's ZHANG Min*', YU Jian-wei’
(1. Key Laboratory of Food Science and Safety, Ministry of Education, Jiang Nan University, Wuxi 214036, China; 2. Jiande
Xinanjiang Lu Fan Da Food Company, Jiande 311605)

Abstract: An effective method to reduce organophosphorus pesticides in orange peel was estab-
lished in this study. The changes of nutrient contents were also studied and the results indica-
ted that the content of organophosphorus pesticides decreased more than 80% when orange peel
was treated 20 min using ozone concentration of 50 mg/L. and alkali of 10 g/L.. The residue met
GB/T 5009. 199—2003 and the loss of nutrient contents were least.

Key words: orange peel, organophosphorus, pesticide residue

’ o
b 2 ’
20% ,
Y N ’ Y b o
o b b o
b
[1-2] 1
.
L1
Y ’ ’ o

: 2010—11—24
: (20776062) ,
* : (1962—)>, , . s s . Email: min@
jiangnan. edu. cn

2012 31 3 283



YUAN Ji-ze, et al:Research of Reducing Organophosphorus Pesticide

Residues of Orange Peels

Research Article

L2
,650 C 4 h,
2
GC-2010 : (
) ; PSD-SP-B01 (
(
)): 3
; UV2600
3
31
3L1
Hic B B 0 22 b i

_.Jﬂ%fﬂ:ﬁﬂ |

s I.-'/. '
HEE > ﬁ?&iﬂ_:ﬂ &amﬁﬂ_br,}?qmm

A UK b !

1900 M R 24
T T INTTRE
M ——> 1AW
L 4
R K105
|

v » o s £
B3 — w0 Lk B A R

3.1.2 &FPRFGEE
tm%hmﬁﬁ—qﬁg,rfﬁ_45§ﬁ¥++ﬁaﬁm
|

)

di  F RO e 4
| i
A\ i 8 £

v
WA o KO P £

3. WMAFRRIL AR

1.3
BE—vuw— Nt

» > WpHI—» 7 4

!

Fhhe— T e Phige dil ak
3.1.4 RRBBRLZAmA
ik it
'y
T Bz AT : I 2 i _y Ik
o k> K > F > i .:élgi%} >
-
el B e TR el e ik <« il 28
3.1.5 HHpEAPRRL LKA

gg—riﬂm—wpﬁt—»mm—-u‘iﬁ— » i W it
!
ihe—fmpe— T4

31L6 )
261 nm"",
3 L7
D
:Spb-50 30 mX0. 25 mmX0. 25 pm
o : , 240 C,
80 C 2 min, 10 °C/min
240 C, 6 min, 250 C,
1L, .
2)
:Spb-tm 30 mX0. 25 mmX0. 25 pm
o : , 220 C,
50 C, 10 ‘C/min 210 C,
4 min, 230 C, 1 ul,
3)
:Spb-50 30 mX0. 25 mmX0. 25 pm
o : , 240 C,
180 C, 20 C/min 280 C,
33 min, 300 C, 1 ul,
32
321 GB/T 5009. 199-
2003
322 )

284 Journal of Food Science and Biotechnology Vol. 31 No. 3 2012

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



, 1g:3mL, 8
h, o

323
. 10% CaClz ) 5% Naz SO3 . 10%
NaOH, Ca(OH), 500 mL ,75 C
30 min, ° D)
HCI pH , pH 2~3,
, 80 C .
324 80°C
, 21,
1. 5 h, pH 38 o
325
N N o 50’\"60 OC
pH 6, 6%
Hz Oz ° 30 C 10 mil’l,
10% ~50% .
s 200
326 : 40
min, 70% ) 1:49 N
4
4.1
(
) ( )
[5—8]
, 1 cm y 5g
, 10 mL , 50 2 min
10 min s PSD-SP-B01
( 38 ) 10 min,
s 3 min,
4 L1 ( )

Fig. 1
treatment of lye

1

4.1 2 +

°

(10 g/L)

(50 mg/L) + ,

4%)+ 3

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

2012 31

http://www.cnki.net

;3.

Color contrast of the quick measuring card after the

285



YUAN Ji-ze,et al:Research of Reducing Organophosphorus Pesticide

Residues of Orange Peels

Research Article

. (50 mg/L)
5 3. 4% 3 4.

(50 g/L) 5 5.
2

Fig.2 Color contrast of the quick measuring card under dif-
ferent treatments

4.2
4 21
, 3 ,
0. 221 mg/kg, 3. 13 mg/kg,
0. 185 mg/kg 3 s

, 4 0. 037 mg/kg.,
0. 563 mg/kg, s

2.50

2.00

"o 1.50
& 1,00
=

Fo.50

0.00

' i

25 5 7.5 10 12,5 15 17.5 20 22,5 25

L L

B [8)/min

1. ; 2. 5 3.

Fig. 3 Chromatography of organopho sphorus pesticides in
the orange peel without processing

4 2 2
5,
. 10 min

, 10 min

o

1.00 a
w075} - 2
g
& 0.50F
=] 2
¥ 025t l-\%
(1] = | | 1 1

1 1 1 1 1 1
25 5 7.5 10 125 15 17.5 20 225 2
[ (@] /min
ook 2. SWfbRR
B4 RENMEAESLEGREYRNBMRGMNERE
Fig. 4  Chromatography of organopho sphorus pesticides in
the orange peel with ozone and alkali composite pro-
cessing
1.251

1.00f

wEx10’
=4
-~
@

1 1 i 1 1 1 i 1 1
25 § 7.5 10 12.5 15 17.5 20 225
[ [A]/min

B AEMPEMRAKANEEE
Fig. 5  Chromatography of organochlorine pesticides in the

orange peel
4.2 3
6o
’
10 min , 10
min ,
5.0
- 4.0+
=
o 3.0
&4t
= 2.0
£ 1.0+ |
o.o.——\ipf B
5.0 10,0 150 200 250 30.0 350
i [d]/min
6
Fig. 6 Chromatography of pyrethroid pesticides in the orange
peel
4.3
7. 8. 9. 10 4

286  Journal of Food Science and Biotechnology Vol. 31 No. 3 2012

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



4.3.1 4
b
b b
50 mg/L 15 g/kg.,
VC.VE , ,
4.3.2
o b
40 g/kg,
’ b
, 10 g/kg .
4.3.3
’ b
, o 7
. 20 g/L 61
g/kg.
, 53 g/kg.
’ o
—~— kAR W THE
250 - A 4 R
{ R
||
200 El = -
. |
iy 150 F
=2
% 100f
i}
= . . . - -
50 —— 5 -
.- *— -
2 0 10 13 16 20
i 0 T ik 5 M0/ (g/kg)
7
Fig. 7 Change of orange peel component with different lye
dosage
4.3.4
) 7 ) 13

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

g/L , ; 16 g/L
. 8 200
mg/L 130 g/kg. 9
10% 160 g/kg. 10
200 g/L , 140 g/
kg,
A RE v FEE
250 = HET W EHE
B
-
200} .
T
; -

=

wh

=
T

Ji A5 % (g/kg)
8

L
=
T
f
v

e . -
0 50 100 150 200
S04 9 (/L)

| R

=

B8 7R R ERERER SRS H R

Fig.8 Change of orange peel component with different ozone

concentration
—— R EE v FHE
—a— B EH —— A
250 P
-—
200 ———
3 —4 )
= 150 [
#
& 100
g
i g e Se——
0 t\l—l—l——.

RS K AR B4 MU %

B FENEAERSHUNEERSHFMR
Fig. 9 Change of orange peel component with different hy-
drogen peroxide solution concentration

4.3.5
( ) ,
106 o

2012 31 3 287

http://www.cnki.net



YUAN Ji-ze, et al:Research of Reducing Organophosphorus Pesticide
Research Article

Residues of Orange Peels

o 7 s 5
. 0.6 pg/kg, 3
a D +
0 D) i 50
8 (200 mg/L) L 10 g/L. mg/
, 0
0.7 pg/kg, 9 10% : &
2 s
4.5 ug/kg, 10 (200 g/L ) ;
28 #g/kg, N ~ ’
— i £ o 4 % R 80% ,
250 o— 1 EH N s
e 3
_ 2007 °
o 3) 4
S 150
=] ’ 3
f_ 100 [ s
= 50 '-'_"'“*--._:7_ — — ¥ N N )
0" — -2 e = 2 ’
0 50 100 150 200
o 4R 455 0Tt 4 0/ (e/kg) + °
10

Fig. 10 Change of orange peel component with different cal-

cium hypochlorite dosage

(References) :

[1] ; , [l ,2008(29) :169—172.
GUAN Hai-ning, DIA() Xiao-qin, ZHANG Run-guang. Orange peel functional components research situation and devel-
opment prospect[ J]. Food Research and Development, 2008(29) :169—172. (in Chinese)

[2] [l ,2005(7) ; 145,
ZANG YLrhong comprehensive utilization of orange peel[ J]. Food and Fermentation Industries,2005(7) ;145. (in Chinese)
(3] , . 7. .2009(168) :31—32.

ZENG Yan-hong,XIN Huan-fa. Common methods of rapid detection of pesticide residue and attention[ ]J]. Agricultural

Technology and Equipment,2009(168) :31—32. (in Chinese)
[4] ) . (1. ,2009(1) : 88— 89.

LIAO Biao, LU Xu-hui. Using UV spectrophotometry to detect the flavonoids content of the orange peel[ J]. An Hui Uni-

versity Journal,2009(1) :88—89. (in Chinese)
(5] ; , [17. .2008,27(2) :40—45.

TIAN Hong- lcl,LHAN Ping, L1 Kai-xiong. Studies on the residue of methamidophos in concentrated apple juice by hydro-

gen peroxide[ J]. Journal of Food Science and Biotechnology,2008,27(2) :40—45. (in Chinese)
(6] ; , , (7. » 2009,37(1) :343—345.

CHEN Shao-hua, LUO Jlarr]un LIN Qing-sheng, HU Meiying. The review of methods on degrading pesticide residues

[J]. An Hui Agricultural Science, 2009,37(1):343—345. (in Chinese)
[7] , [Jl. ,2007,13(18) :34—37.

DENG Xlao,LI Qin-fen. Degrading pesticide residues technical research on postpartum fruit and vegetable[ J]. An Hui Ag-

ronomy Bulletin,2007,13(18) :34—37. (in Chinese)
(8] . 0. ,2008,36(6):2506—2508.

YANG Sheng quan, MA Fang. The review of methods on degrading fruits and vegetables pesticide residues[J]. An Hui Ag-
ricultural Science,2008,36(6):2506—2508. (in Chinese)

288  Journal of Food Science and Biotechnology Vol. 31 No. 3 2012



