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100 mL/min, % 5, (N,) 60 mL/min; ## OB F

N 22 C/
250 C,kEIE 160 C (1 min)——"""> 260 C (4.5

min), KA RE 250 C., EHEMHT . HRE.E
F.Eseu R e ut | 4350k 2. 25,5, 73,6. 48 min,
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b FEAE N IR
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F1 10 min, & AR HE R EK, FLMHERE
HERHELREE AP, 15,30 min 5 75 BN

[ 4% /K Tap water
Bl Bl K K+ R % Tap water+Ozone
@ 0.012 mol/L NaHCO, /K # #i+ 5 %
0.012 mol/L NaHCO, solution+Ozone
1001 0,119 mol/L NaHCO /K % #ii+ R %
r 0.119 mol/L NaHCO, salution+Ozone
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Bl kil REXMH X P HBRRARENLBMEN

a. 11. 22 mg/kg:b. 3. 86 mg/kg

ERZGBREBER . TEEZRE,

.27 REASFREF Ve AXAT I ELENY
H  FESRNBEHTF 0.119 mol/L NaHCO, /K& #
KB FkAKe, I8 ARE 25 E 0,15 M 30 min
FEER Ve HEHSE MRSHE.
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EBRBR

K4y B F e B R4 10,15,20,25 i1 30 min
5. REWEESHN 0.42,0.88,1.38,1.48 f1 1. 80
mg/L . AR E B RE K HRPRERAHZE
ERE1~3, HE 1~3 0, 8EFRHAKRK
B HI4L B 30 min 5, BEERRIEREN 302
EH.EXENERERN 0% LA, KA BRKT
EREFLPRT AR AR RE KB AL BT N
hERERTHRERS AEERAMBER X
BHERE . HFRPHEE . REMEBIRE 3 MK
2519 5% O W B 4y 9 2 11. 22,6. 31 F1 7. 04 mg/ke
B, Bk ERELE 30 mn JFEBREDHH
64.38% ,47. 87 % 1 50. 92% ;3 MR G AR B IR
4y %K 3. 86,2. 18 1 2. 06 mg/kg A, E RE L
30 min J§ £ B E S K 54. 29%, 43. 28% H
45.92%; B8 5 NaHCO, 7K ¥ i B 4 4b 38 0] fin 41
HEPBERGNEZBRER, 0. 119 mol/L
NaHCO, /K Wi+ R A AL 30 min XM EHE KRR
8 0 W 00 £ BR R A Bk B 79. 32%,63. 26070
65.54% .

M0 ¥ * /K Tap water
Bl 8 X K+ 5 % Tap water+Ozone

0 0.012 mol/L NaHCO, K ¥ i+ 5 %
1001 0.012 mol/L NaHCO, solution+Ozone

0.119 mol/L NaHCO JK ¥ i+ R
g0t ¥ 0.119 mol/L NaHCO, sotution+Ozone

EKBRFI%
Removing rate

it} {6]/min Time
(b)

Fig.1 Removal of pesticide by continuously adding ozone into water

a.11.22 mg/kg:b. 3. 86 mg/kg



933 %

152 Py It e BRBHE R At T R B RO -
M & %7K Tap water M & % Tap water
E) B % K+% % Tap water+0‘zone E] {1 % -+ Tap water+Ozone
1001 p 0-012mol/L Nanco,miﬁvﬁwLi%t 1007 7 0012 mol/L NaHCO, K ¥ #i+R %
i 0.012 mol]/[]::a:goo’];(;;%(’; g{zone i 0.012 mol/L NaHCO, solution+Ozone
BO[ [y 0110 molit Mait ok B 80F 0.119 mol/L NaHCO /K # #i+ &
- *‘é F =20.119 mol/L NaHCO, soluhon+020% . ‘d‘é B 0.119 mol/L NaHCO, solution+Ozone
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[ 2 A R G A R R AT B £ SR T 1K LR AR
a.6.31 my/kg:h. 2. 18 mg/kg
Fig. 2 Removal of dimethvate by continuously adding ozone into water
a. 6,310 mgkg:b. 2. 18 mg kg
[ e %k Tg%ater [M & %k /K Tap water
Bl AkK+ Tap water+Ozone i
1001 - 0.012 mol/L NaHCO,7K ¥ #i+5 5 100 ¢ B} HXK+RE Tap water+Ozone
L £ 0.012 mol/L NaHCO, solution+Ozone - 0.012 mol/L NaHCO K ¥ #i+ 2 &
80F £ 0-119 mol/L NaHCO, K ¥# #i+ R #( 80 I “ 0.012 mol/L NaHCO, solution+Ozone
g 'L ¥70.119 mol/L NaHCO, solution+Ozone J2 L 0.119 mol/L NaHCO, K i #i+ 4
§ % 60 = é % 60 F 0.119 mol/L NaHCO, solution+Ozone
& > &z
B 40 3 g 40
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B3 KPR L A T R AL A 2 4R B A 2 BR1E
a. 7. 01 mg/kg;b. 2. 06 mg/kg
Fig. 3 Removal of chlorpyrifos by continuously adding ozone into water
a.7.01 my ‘kg:b. 2,06 mg kg
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AT R iR ) R FOK L BB A H £ x4
PUBER 2T LEREMMEL RAE 1. & 1 Al Hl,
RECE MR BN 2. 93 mg- L At 32 M 30 min, K

SR K 46.35%,45. 425 F1 43. 18Y; JFEBBUIR B F
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Table 1 Removal of pesticide residues on vegetables with ozone-based water
ﬁﬁ’f;ﬁfﬁ L% 0 Removing rate (r£S5D)

W

tmg+ . ") BB Dichlorvos S Dimethoate #%® Chlorpynios
Ozone

coneentration 15 min 30 min 15 min 30 min 15 min 3¢ min
2,93 37.1622.32a 16,352.3.23 a 33.51 1.2.32a 45.42=5.42 a 26.38+2.75 a 13.18-3. 17 a
1. 55 31.33=3.65a 38.21+:2.36 b 3.37kE1L. 11 a 36.70+2.19 b 27.47r1.96 4 35.76=2.78 b
.18 25.12 2. 87 a 39.45+2.54b 27.66 +0.46 a 34.86+1.85b 23.45t1.24 a 32.70=2.537b

FLHAEEPHERURRNEASNREKE TN 10.86.7
TOKEEEBEER Dunean FER EY) . FEE.

12 F 6. 86 mg/kg (2. BAPR -FIBEFHFARNDESFRERRE

Nate: 1. The residue concentrations of dichlorvos.dimethoate.and chlorpyrifos were 10, 86,.7. 12 and 6. 86 mg ‘kg.respectivelv: 2. Means

within a column.hine [ollwed by the different letter are singmificantly different (2 =0. 059, Next table is same.
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7K A Fp 42 RN S [ R i e R ALK R R Ak
HBAEEMERPIMENBEREREERHEN L
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Table 2 Comparison of the removal of pesticide residues on vegetables by tow means

#=BR % /% Removing rate (r+5D)

LI

Treatment

B &2 Dichlorvos

R H Dimethoate B Chlorpyrifos

15 min 30 min

15 min 30 min 15 min 30 min

1.85 mg/L REK
1. 85 mg/I. Ozone
solution+

KPS ERE
Continuously
adding ozone

31.53+3.65a 38.24+2.36a

35.62+£2.03a 64.38+2.03 b

30.37+1.14a

28.72+2.46 a

36.70+2. 19 a 27.47+1.96a 35.76+2.78a

47.87+2.62 b 25.31+2.36 a 50.924+3.53 b

2.3 REMNWEP Ve MERET M RIBHEMW

43 B 5 0. 119 mol /L. NaHCO, /K I 1 -3k
KEHBEBARBMERLED Ve KPS PETEN

WL, R MK 3. R 3 AT, PR AL B T R
K Ve S BEARAZ W ERAKLHEE. FH
MRS PR SEYERERE.

3 RELENBRT Ve MEPE AN RSBOER

Table 3 Effect of ozone on the content of Vc and carotenoid in vegetable

. 1 KRS PEEH/ (mg- L D
gl Ve/(mg + kg D) Carotenotd
Treatment
0 min 15 min 30 min 0 min 15 min 30 min
0.119 mol/I. NaHCQO,
KB+ RE ; < .
0.119 mol/L. NaHCO; 1.576+0.32 a 4.268+0.32 a 4.335%£0.28 a 8.47£0. 14 a 6.791+0.01b 3.58+£0.90 ¢
solution+(zone
K+RE
Clear water+ 4.576+0.32 a 4.577+0.63 a 4. 415+0.69a 8.47+0. 14 a 7.94+0.35ab 3.68+0.76 ¢
(zone

3 shieitie

A 5T 53 51K K o R 6R 8 B E A [BLR 1
EREKBEFHMLE, LHEM REXMEXPHI
BER 2 5% B I B BRAUR 2 R R RE AT RK B
SLERE R B AR ERER Tk P E R
A HBCRELE.

MABER A LLE b 853 15 508 R AKR AL
BEETUERRBTREARS HFTEERR
LHBROER. XTREH THRIKAGBEINRXK
M E, RRES A, AT A LB S R A

KRR . Ong %8 T 8 X R ARt
RERBHERIR SR ERYRELHENFRIT
PREAGOEREROSUU D AEE TER
(50%~70%) HEFEFEHZREAWT SERT P&
BRARSEM EEBRRMELEERS.

REKGHETEXPLEAS PETRZWE
K, 7 WA 7E 8 A R AL BB AR 7= B RS AR 7 Y TR
H—EEWE, SEMNHRT D EEE RS
EEBEKRERAMTEES SR, UESEHEEM
RE.
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Removal of 3 organophosphate insecticide residues with
ozone and its influence on the content of

Ve and carotenoid in vegetables

YU Xiang-yang'?,CHEN Feng’,XU Dun-ming’,LIU Xian-jin',ZHANG Xing’
(1 Food Safety Research Center ..Jiungsu Academv of Agricultural Sciences, Nanjing 210014, Chinu;
2 R &. D Center of Biorutional Pesticide, Northwest A &. F Unwversity,Yungling 712100.China;

3 Institute of Plant Protection, Fupan Acudemy of Agricultural Sciences, Fuzhou 350013 .Ching)

Abstract ; To evaluate the removal effect of pesticide residue and the influence on the content of Vc and
Carotenoid in vegetables with ozone, two methods, including continuously adding ozone into water and
soaking with different original concentrations of ozone .were conducted by GC. The results showed that the
ozone could accelerate the removal of pesticide by socking vegetables in water,and continuously adding o-
zone into water could get better result, combos of NaHCQ; and ozone had higher removing rates for
residues than simply continuously adding ozone. When the residue concentrations of dichlorvos.
dimethoate, and chlorpyrifos were 11. 22, 6. 31 and 7. 04 mg/kg, the removing ratioes for 30 min were
79.32%,63. 26 % and 65. 54 % respectively .by soaking into 0. 119 mol/L NaHCOQ; solution and continuous-
ly adding ozone. There was no significant difference in the content of V¢ between CK and treatments,but
the content of carotenoid was significantly reduced after treated with based-ozone clear water or NaHCO.
solution. The value was reduced by 4. 79 and 4. 89 mg/L respectively after treated for 30 min.

Key words :organcphosphate insecticides ;residue removal ;ozone : Ve ;carotenoid



