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Pyribambenz—propyl Residue Dynamics in Rape and Soil

ZHANG Shao—jun'?, YANG Geng-liang'?’, CHEN Yong-da?, ZHENG Zhen-shan?, WANG Li%, QIAN Xun?

(1.College of Pharmacy, Hebei University, Baoding 071002, China; 2.Institute of Genetics and Physiolgy, Hebei Academy of Agriculture and
Forestry Sciences, Shijiazhuang 050051, China; 3.Center for Molecular Science, Institute of Chemistry, Chinese Academy of Sciences, Bei—
jing 100080, China)

Abstract: A method was developed to probe the residue dynamics of pyribambenz—propyl and its final residue state in rape and soil in Hebei
and Hubei provinces of China. The samples of rape plant and soil were extracted with acetone, while the rapeseed was extracted with acetoni—
trile. The extracts were separated with methylene dichloride by liquid—liquid extraction and cleaned up with silica gel cartridges. A HPLC—
UV detection was used to determine the residue of pyribambenz—propyl. The separation was carried out on a Hypersil XDB—-Cjs column with a
mobile phase of methanol/water (90:10)at a flow rate of 0.8 mL+-min™. The detection wavelength was 305 nm. The limit of determination was
0.006 mg-kg™'. When the added concentration of pyribambenz—propyl ranged from 0.01 mg-kg™ to 1.0 mg-kg™, the recoveries changed from
81.0% to 95.7%, and the coefficients of variation varied from 1.56% to 5.19%. The results indicated that, the kinetic equations of pyribam—
benz—propyl degradation in rape plant were €=2.56e """ and €=2.56e*'"" in Hebei and Hubei and the half lives were 7.67 d and 6.05 d, the
kinetic equations of pyribambenz—propyl degradation in soil were €=0.232¢ "% and €=2.01¢***°" in Hebei and Hubei and the half lives
were 12.2 d and 10.9 d, respectively. According to the research, when pyribambenz—propyl 10% aqueous suspension concentrate was applied
one time to control the weeds in rape fields with the dosages of active ingredient of 45~60 g+hm™, the final residues of pyribambenz—propyl in
rapeseed and rape plant were less than 0.01 mg-kg™, and the final residues in soil were less than 0.02 mg-kg™.
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Figure 1 Pyribambenz—propyl

I #RE5FE

L1 iRBa At

b0 5 R AR T KRSt pH 7.9,
SRR 2 5 WGl 2k AR g 1 pH
6.2, TR MA 2L 2 5. 10% 14 s kR 7757
WLA I TG BE . TPRHBE LA HLAL A 5% r 2
it NS B BEARIE S (99.5% ) , W48 Ak TG B . th
PHEE AP TR At s AR : 120 mmx10
mm JEFGAE T ZEBNEA L 1 g fERE, B 8 mL 1E C e I
ATG RS RS, FEBLL 1 em JETC/KBR RN T, FH 5
mL 1F e ik, Agilent 1100 i AH (3%, 47 7] A5 %
R HMGIN #8 RN A3% T ARV, .
1.2 iR HE
1.2.1 WAt

109% P il 5 i 2 77 700 2 1 532 1 99 4 h 2536
RIS A LA A E T A B 35 3 A

SZNX B NX AL 30 m?, R AR TGRS i 25
XTI T 5, AR UE IR X 3 S 345 52 2Y | it 24
FH A ROR S 180 g-hm™, JEiZ)5 1h.1.3.7.14,
21.30.45 d BEHLR MM AL, EEADT 1ke, 5
B 1 em WEBE IR G A T-20 CokAE P RFIN

109 A 16 5 Tk B 17 50 78 - 8 v 0 3 At s 2506
T b R BT 5 3 — B T SR | R I P A
e, 5l L g sh AR [ it 24, xF - R T
Z , il 245 5] 1 A AU 5T 600 g-hm 2, 2 5 1 h 1,
3.7.14.21.30 .45 d BEMLRSE L3 (0~10 em FOFEM,
FRBAEADTF 10 4, Em AP0 F 1 kg, 13 20 H
i, S48 57 5 WA =20 CokAE IR0

109 PN T 5 ik 2 7 ) 7 TS AN 398 v (1) e Xk v
S B2 R, 230 A U ) 60 ghm™
F190 g-hm?, FANHE L % 3 DEE /DMK, B/ X
HRUR 30 m?, /NX Z BB T, FEIM SRR AR RS
— WK Z4 , N ARE R ARG X 51 %2 24 . AR 43
SRS SEAE AR I SEAF RN R 5 IR 2146 5 e I
FET-20 CUKAE N FRI
1.2.2 #ESHTAL R
1.2.2.1 RS HREL

50 g F-HERESL LA 80 mL PRR/ZK (2:1 )1l HEHL
4 h BB PR 5 min, fl17E, H 30 mL IEH/ZK (2:1) %
UET A I HRIBOR , 75 50 °CR R ZERR N R , A S50
mL 5% FACEATEI , 30 mLx3 50 F B A< L, A2 L
WAt T KR BR AL I K G I8 ZE T o I 3 mL 1E b
VfRAR B, R )2k

50 g ZR HEIIATARAE b, A 80 mL PATR/ZK (2:1)
SRR Sk, LUR AR RS

50 g MR BT SAFAE S, FH 80 mL ZJES)H 4
BB 4 b8 4R 15 min), dh3E, ] 30 mL
CNEVENEE S FH 30 mLx2 A1 BC , 3522 BEM . 20
FHIE TR BRRRERAT K , 7 50 “CFIUEZE T il 3 mL
ECBEls iR B e JE ATk
1.2.2.2 ek

FERCAE 5 mL 1 C e TRk , 75 R AT R 8 e s T00 5
KR B EAE T | mL F AR A e G A,
FERWRRR, MR A (FR2RAEC ke 65:35) B
() . COHPZE/NER- 95:5)4% 3 mL BRIk A A G AT,
W98 J5 25 T 6 mL WRpE o PRI VR R A A e AT,
WAE C 203K, B SR 10 mL, TEHR 2 mL T 5 mL
WA, HAERR T, HHEEA 2 1 mL L HPLC
M5E



o5 28 5 5 1 AT A - 1039
1.2.3 (@8R A F mAU
{11544 . Hypersil XDB-C5,4.0x250 mm, 5 wm; i Z pyribambenz—propy!
BlAH : /7K ,90:10; 3t 5 : 0.8 mL - min™ 5 Al 3 < 3
305 nm; A7 .30 C; R .5 ul, !

TE LR INBRAERER DR P IRFR] Y 5.8 min,,
2 KR5S

2.1 AEEEBZBANAIE

FE_ IR TS SRR T W0 TR R R B o R 510
VR, LA TR AR VR IR, 22 ) TR TR R Tk ) B o T
YERER , 7E 0~50 ng AYHEREE Bl N TAE M2 Ze it R AT,
H BTN y=5.198 7 20! A FREL r* = 0.999 8,
Z /R B 2.5%107° g, SR IR R B R
0.006 mg-kg™, HUZS FIHSRAEAR I REFF AT IR 5
S IS, Ui 24 0.01.,0.1 A1 1.0 mg-kg™,
TR 3 A PATIRE, X In s R SR TN R Rk
B MR AR 81.0%~95.7% 2 8], 78 5 22 BUAE 1.56%~
5.19%Z a1 ( W% 1) TSRS ok RO VA €0 i i 151 L 141
2~ 5, MWEEIERIE 120 A N R R A R
U943 B A5, SRR R I 755 e 25 % B,
BN EESR W] LA T A R R A S S R Y
B BR 3 il o

x| ABEEEATE M SN T3 pd R n m i 2

Table 1 The recoveries of pyribambenz—propyl in rape and soil

b I/ Il /% s 2R
mg kg™ I 1 ii| S %

KT 0.01 80.9 79.5 82.6 81.0 1.56
0.1 92.5 87.2 89.7 89.8 2.41

1.0 87.2 84.9 83.5 85.2 1.79

FHAR 0.01 86.8 82.6 83.4 84.3 2.16
0.1 96.2 87.6 85.4 89.7 5.19

1.0 87.8 88.1 91 89.0 1.62

+ 1 0.01 97.7 87.3 91.7 92.2 4.62
0.1 93.5 95.1 98.6 95.7 2.48

1.0 89.2 87 924 89.5 2.22

pyribambenz—propyl
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Figure 2 Chromatograph of pyribambenz—propyl standard
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Figure 3 Chromatograph of spiked rape plant sample
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Figure 4 Chromatograph of spiked soil sample
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Figure 5 Chromatograph of spiked rapeseed sample
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Table 2 The dynamic degradation of pyribambenz—propyl

in rape plant

e () L : e
R Hmg ke THAER/% R Rimg ke THAEAR%
0 4.81 — 3.40 —
1 2.75 42.8 3.24 4.70
3 2.03 57.8 3.02 112
7 0.542 88.7 1.21 64.4
14 0.492 89.8 0.388 88.6
21 0.450 90.6 0.125 96.3
30 0.260 94.6 0.013 99.6
45 0.040 99.2 0.070 97.9
€=2.56e"" C=2.56e""
THAE T r=-0.948 4 r=-0.881 5
T,,=7.67 d T,,=6.05 d
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Table 3 The dynamic degradation of pyribambenz—propyl in soil

—— B4 ‘ L ‘
BB B/mg kg™ A% FREE B /mg ke THRERI%
0 0.315 — 2.85 —
1 0.203 35.6 2.12 25.6
3 0.196 37.8 1.56 45.3
7 0.149 52.7 1.50 47.4
14 0.082 74.0 0.674 76.4
21 0.068 78.4 0.322 88.7
30 0.042 86.7 0.201 92.9
45 0.020 93.7 0.193 93.2
€=0.232e00%87 €=2.01e0°7
TR r=—0.985 3 r=—0.945 0
Tn=122d T»=10.9 d

2 3, WAL St 24 > H N R R RS R
IR VTR SN 4.81 mg-ke™!, W BB TIE C=
2.56 03T R KOG R B r=—0.948 4, -1k 7.67 d;
TE I AR TR & R 0.315 mg-kg™, 5% B 4% 5h
B €=0.232e 0508 T (&M +=—0.985 3, J K
12.2.d, GRS S22 H PIBR R E IS AR b
AR DI 3.40 mg kg™, Sk B i L C=2.56e 10"
WA  AHOC B r=—0.881 5, 2321 6.05 d; £+
A ATy 2.85 mg-kg!, GBI C=2.01e%°7
WA, AHOC R B r=—-0.945 0, K3 1010 10.9 d. A HE
IR A 1 N R S s T ) B Ak 25, 7 b
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Table 4 The final residues of pyribambenz—propyl in rape and soil

) 8 5% EA i /mg kg
Eﬁjﬂi’ Tt Wt
. R A
60 ND ND ND ND ND ND
90 ND ND ND ND ND ND
60 ND ND ND ND ND ND

90 ND ND 0.018 ND 0.007 ND

3 g

TSR FHRORE €335 5 SIS VA 5 Jih 5 S 1 4
HH P R Tk ) ke B, Dk R URE R A AR
FFE AR 24 Bk R U DU 5K, LR 15 B, A i A
%o T, P AM i oR E PI TR R ISk F Hh i 3
P BIR S, i ] O 1 W 2R R R ) T SR A 3 B R
O 2~5 mg-kg™, AR A PR RT IR 0 3 0 A , A
VORI TR R S A P Y MRLAEE N 2 mg-kg's
AR 45 2R |, 10% P4 TG . Bk Ak o 0 ] T |, =
BYHAE Z IR HAF Z IR, BBk R A HAD
AR AR B, it 2450 B AT U8 45~60 g-hm?,
TEMSRAS ARG BRI Wit , a2 1 U, ORI i =k
NE R kAR B 50 7E 0.01 mg-ke™ LI, %4
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