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Removal effect of six organophosphorus pesticide residues in
Brassica chinensis and cucumbers by ozone water

YANG Mei', XU Xiaojun', GUI Wenjun', ZHU Guonian', QIN Li*'?
(1. Institute of Pesticide and Environmental Toxicology ,Zhejiang University , Hangzhou 310029 , China;
2. Station for Agricultural Quality and Safety Inspection of Hangzhou City Yuhang District ,Hangzhou 311100, China)

Abstract; Removal effect of six organophosphorus pesticide residues in cucumbers and Brassica
chinensis L. by ozone water was investigated. The results showed that the removal effect by ozone water
was better than that by tap-water. With ozone for 30 min, total removal rates of acephate, diazinon,
malathion , chlorpyrifos, quintiofos and triazophos on B. chinensis and cucumbers were 26. 4% —65. 2%
and 22.7% -75. 4% ,respectively. And net removal rates of them were 6. 8% - 17.3% and 4.4% -
45. 4% ,respectively. The study on the degradation rate of six pesticides in ozone water was indicated
that the removal efficiency of pesticide residues by ozone was relevant to the species of fruits or
vegetables , the treating time of ozone and the types of residue.

Key words . ozone water ; organophosphorus ; pesticide ; residue ; removal effect

RALFRAHER R EDR BAMRIESE™ 5. EEREH LR M MR GRS Wb &
BOARTPWERTFER, EANRAMEEEQRE AR RGERE LNRBEK LR,
AUBER AULER DR UER L EETREE B TRERANEREG N ZBRRER, HER

i A 1 :2012-08-27 ; 46 [E] B 1§:2012-11-22.

EHEE 1, &, B9t 4 E-mail ; maryyang1987@ gmail. com; * 287, 8 &£ % ( Author for correspondence) , %, B+, FEN KL
P B A HTAUR 25 IR F 9T , E-mail ; qinli8523390@ 163. com



86 " &

S IRRSEAR T i b g AR B 5 B B0 AT REx A2
PHERYER Y, AT R 2R A R
TR R R BRAR = i P R VB R AR — &
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H Al AR EBRR 5% B 07 ik B A A Yk
i ALSERRAR OEAL R B O BRI B
5 REMRE"Y . LA MR T TRk
HHEAARHEN S ZEATRMA . TEM
BEHFTW, REAABALNE, T5HEE. K
R A VLB AR 25 R A RN, A U B BR
B S H A E N TEY, ZE N TG
MRETHE B TR, THBERBRE . XTFHR
AEBBRARBOA —wRE" ™ BEERA N
— R YIRS TR L R R T LR
BORBIBIF . A 3CH A R E AL BRI 18] AR A R
ARM MEYRBMELNHR, REWR T REXTH
JAAIT K L 6 P PIBAR 2R B A EBRECR

1 MR5FE

1.1 s

1.1.1 A ZBtH B #E (acephate) | — B 8%
( diazinon ) ., 5 3 # #% ( malathion ). #F %€ &
( chlorpyrifos ) . M i B ( quinalphos ) F1 = M #
( triazophos ) AR #E i 7 By Ol B AR 2546 % BT $2 43t , 26
BEHRT 9% . 75% < B B Bk B 7 1% 1 8 5
(750 g/L WP), R RALT( L) HRRA R ;50% —
HEBEFLI (500 g/L EC) , #iVLA BMA L ;45%
T B 7L (450 g/L EC) , IR M E AR IL
H R Al ;30% 5 5L 8 K 2L (300 g/L EW) , #it
W R LB ERAE;16% T 5 - WKL
( carbosulfan - quinalphos) $Lji (160 g/L EC,2
SR BT R R 6% 1 10% ) , G AL ERBT
FLT;20% = e 2.7 (200 g/L EC) , I 4T KR
IR HBRA A o WM al,

RS B L&l PR I & AR dn 0. 01 ¢
(X% 0.000 1 g) , HNERHEHH EAZE 100 mL,
BCAL 100 mg/L AR S HRHERRIK, & F o
1.1.2 FENHE S-EARERES, PUMNE
¥ 22 5] ; DR100-O, 7K i R A WAL, HIN Kk B4
23 F152010-GC AR @35 (7 FPD 3 #%) , HA
S
1.1.3 gtk tEY HEXahFfhA L#§H Brassica
chinensis L. ,f&HM4A& LI BILSFMHBRRE

2 4R Vol. 15
1.2 SLRAH®
12,1 HERBEIT AR THAEEETER

PR RS R X B RS K P T, & RAETR
K3 120 m’ G40 30 m® , EE 3 W, B E Rt
F30 m*, F2011 467 A 3 BAEzE,1 d J54BIH
B MEZSHI B CHRBURA) :75% Z B R B WP,
900 g/hm’;50% — Rk EC,525 g/hm’ ;45% LHiH
# EC, 700 g/hm’;30% % %t % EW, 675 g/hm?;
16% T B - BEHiHE EC,800 g/hm’ ;20% =R EC,
450 g/hm’*, HJFI/K (750 L/hm®) #5585 R B it o
1.2.2 BEARAAE SEHREVNEKFRA
R4, 10 min 5 HRMENHELS IR BEAELE
KFBRAKHR) b, HRAKENRG6 L, HIKH
K& R 10 L, 43518 1015 1 30 min 3 M43
W, ACEREHRES A, WA . WEE R
fi) Acb 3 ] Aot 1Y) B EUR
1.2.3 REREMNE RAKEELERMAL, %
H P DPD J7Et il , K Sl 0. 00 ~2. 50 mg/L,
1.2.4 BHAMAPRGHSMBER B2 HEER,
Sr51A 8 mL 100 mg/L W HHAR IR 5 FrkE &
500 mL #BAK , B 30 s, FEHHFEABRIESY
Ao MEP—HEXPRTARLE, 55— R#E
M) . REUKAFESFHIT0.3.7.10.15 % 30 min JR
FE, T FE N 43 3 F 0,15 A1 30 min LA, & KIR
20 mL, EH 2 K,
1.2.5 M FE
1.2.5.1 #m

SR VR & - WERRR B IUAE /20 g (XA
%0.01 g), A 70 mL NE- &P 5[ VONER):
V(A HEE) = 4:37,8 000 r/min F4AJ%¢ 2 min;Hl
I CBIRBEATEMNE S g LR 7 g LK
BREER 150 mL HZE R P, BIZURRE 1 min, 5 E
30 min; #H 35 mL HEWE 150 mL BEREHRT,
45 CTFHEKRBAZER T, A 5 mL NERE#E, 175
ko

JKHFE B 20 mL KEEF i, A 2 g &
fed, @M e (20 mL x3) ZEHG A H B VLA, e
HRERZET,ASKT HRWHEAZE 2 mL, LTH
b, BRI
1.2.5.2 % £ LR E M E A
PIERER IR 4 BIINA 0.1 g PSA #10.3 g Jo/KHR
BREE R 30 s, —20 TH# B % ,10 000 r/min T
B0 3 min, B WAL 0.2 pm AHLIERE, (fESAH
BIERm
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1.2.5.3 {Umi&4: 53 GC-2010 B FPD #:
RS, HEEE DR 240 T, KEEE 250 T, 8%
FHE .70 CTHE$F 1 min; L 25 C/min 7 ZF 220 T,
# 5 min; Pl 10 T/min F+ 2 240 C,{54% 6 min,
58 . AX,50 mL/min; &% ,80 mL/min; 253 S,
120 mL/min, HP-5 f83£4%,30 m x 0. 32 mm x
0.25 pm,#FEEE 1 WL, RAHERE

1.2.6 FEWAHEREEENE 451M 20 g
MRS PR AN 1 mL 2 f120 mg/L #
IREFFREEI, B IKFR 0.1 F1 1.0 mg/kg, &
AKFEER 3 WK, BB R TR SR i
ARG, 15 20 mL E SRR FHIERRFM 1 mL
0.2 12 mg/L MIR-SAREEREW, (HAS K43 304
0.01 0.1 mg/kg, HN/KFPEE 3 K, BT
Fi AT KA A R BRI

1.2.7 #H&EAR REKIEY LRAH S KR
F(W) | BRAIHEY LRZGHEBRFE(Q) REK
SHEY LR G RBRE(P) B KT RE 5
RE(S) 3R (1)~ (4) i+ BB/ F,

W/ % =(cy— ¢;)/cyx 100 (1)
0/ %= (cy— ¢;)/cyx 100 (2)

P/% =W ~Q (3)
S/%=(X,~ X,)/X, x 100 (4)

b coop 0 AR Y) LRIV IR B
B RELEEHRERIARKLGEEHRER,
X, A X, 5051 A REK R ZEIBI 46 5% B B0 ¢ min
JERIRE R,

2 HRESHSH

2.1 e

B 6 FhARZHTE 2 FPBESEAE 5 B3 ]
W#H 71. 2% ~ 105. 4% , # 5T AR #E 4 22 (RSD) 7£
1. 8%~ 14. 0% Z[8] ; 7E 7K B H () - 349 5 i [0 B R
77.6%~99.5% ,RSD #£ 1. 7% ~5.6% 2 Ja] ; ¥I3% /&
R BRMER,
2.2 REANEIRMEM LERBERENEBRBR

HHR 6 PR AGEF R LG RE RS 5N
CBEREBE 5. 92 mg/kg, “HEBE 0. 65 mg/kg, s
B% 10. 29 mg/kg, BEIL R 5. 49 mg/kg, B BE
3.34 mg/kg, =M% 19. 66 mg/kg; 7E # K LK
BREBESH N ZBF B 3.36 mg/kg, "B
B 0.22 mg/kg, LRI HBE 0. 56 mg/kg, B 4E M
1. 25 mg/kg , Mehiif 0. 17 mg/kg, =Mk#% 6. 22 mg/kg,

[FHS7E R R & 10,15 F1 30 min 57K P RE W
FRE R4y 54 0.26 .0.24 F10.24 mg/L,
HRME NS B LR KM ARKBRHEA
[, T SE 6 PR TR B &, IF L 2 B
BRAEMBRERANERE, ERLEL~5, A
R[5, REOKBHEXTFRMBENP 6 FRGME
BB E T BokK, H R E KX E R 2Bt 5 sk
RIERBRBE AR, AREKEREALAE 30 min,
WEEP 6 FRAMBERE N 26.4%~65.2%
BRI 6.8%~17.3% ;XT8N 6 FURZGH &
EEHN 2. 7% ~T75.4% , %R EH 4.4% ~
45.4%
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different time

2.3 REXNKPRAWELSBIER
FEFREWRE X 0.41 ~0.45 mg/L B REKFR
Ha4b 3 30 min, iR 6 FUR 2 IE BT K 6 T
IR, THARFERATE 3. 48 ~24. 67 min 2 J8] , fHC R
#£0.817 1 ~0.926 8 ZJu] MM BT, HIHMIIZ
TR RIR: BT R, ¢, =0.587 7e ™™ r =
0.817 1,t,,, =24.67 min; “BEH%,c, =0.1%4 6e """ r =
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RAEUKELALIE 10 min 5, 28 BB %
B RGBS TR IE AR R BTN —RRBR B S A R
B 56. 5% .93. 0% ,98. 4% .69. 9% .86. 0% Fl
91.3% , A Z Bt B E R EK T IR B &
SHAEARKFHMILRE L0 T 64.4% X 7]
AER 10 min i AT AR KA JFUA 5 2] 30 min B,
6 R RGN SHH R ST H 9 61.8% 97.0% ,99. 6% |
85.2% .96.8% F198.4%

B Rk B AR 30 min, 6 FhR G E B
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PR LU T B RK MR EUKE LN 5 5
HIN L 6 MAVIBERAREHEBRBR R 6 fifksy
1 B K R E K IR

LEREH, AR EKHM BRAKBRIBLLEE, X 6 F
RGN FBRYBEENRWERTA . REK
St 2 MR L 6 RGN EREHBFARK,H
XTI LR ERBCRERE , W&/ LB
RGBSR B RS T H AL 5 Rk 2y, XTRER
BT Z Bt BemiA B K BRI HG HER E0K
X5 S i P LB R BB 22 BRI IR A N B R
MR, BTRANAESHMBEILERAR,
BEXKP 6 MRHGHENSBITANERESR,
Hhst DHIBRE 0 0 R R, X 5 R AKX 2
HREBRERAGHERIR 2., RUREKRE
A 38 XoF A% 25 1) 2 BRBCR BAVE M SR 2 R 28 AN W] TG
SHER,

BARREKIERMER L 6 MEVBERAM
EBRBMRMT ARAK, BHARTELEERRKY, R
A EBRRZWERVLR R RA RS
BB ST BT AE A, BT 5F 35 20 ML RE A A\ AR W R TR AR
o BRI AN, B TP ESEX KPR
AL RS VR R R EE X R 3R E R R E A S
BE XFTRERASBHEX FRERAGABETLEE
BBy EEEREE™,

REVKBAL B 5K FRBRAGWERES
KR REHMWEE HEEX, {RAMPE MBI R
B, Y REWESRREWRE N2 93 mg/L i, B
30 min, X} &3 _ LR EESEER SRR MBERBRYER
RAHHR46.35% 45.42% F143.18% , M E B E S
TERAERERES AR 0.48 F1 1. 85mg/L FRE
TKALHE,

REE T /K5 RERER P EXT B R R B
BEB VST 450 I R SSaaE , XAl
FriE R S EERFESILEYNS T
S EERT, NIRRT . REAK
FEfRAR 2 FE r= A BR B R B N ALY 5
BATFat™ . WDHgES L E RN AT
R R B AA . RESRHER
NG , BRI RE S ENER, EBMAE YN K

AR, ATRKE. FE, R AR ™ 6
R B AR 2 AR Z 2 A 1THY

PRy, REKBR ML B 53K L5 E R
2 A BT HIREARE R (HRERRBOR 5 REWKE 5
ML ARG BMEREME, EXNTRERDT
REETFRMBR, B EFER BB R0 8h T
RS AR A 52 A T AR AT 5B K B A = 1 56
A REYE, BT/ FEEILE.
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