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Comparing xylem mobility of four types of pesticides, glucose-fipronil
conjugate, fipronil, thiamethoxam and abamectin, in soybean

LI Yufeng, XIE Yun, XU Hanhong
(College of Agriculture,South China Agricultural University, Guangzhou 510642 ,China)

Abstract ; [ Objective] In order to evaluate the xylem mobility of four different pesticides, including glu-
cose-fipronil conjugate GTF and three types of commodity pesticides (fipronil, thiamethoxam and abam-
ectin) in plants. [ Method] The roots of soybean seedlings were immersed in solutions containing one of
those pesticides. After grinding and extracting the roots, stems and leaves, high performance liquid chro-
matograph ( HPLC) was used to detect the pesticide contents of the extracts. The xylem mobility was re-
presented by the pesticide content conducted to the above ground part of the seedling. [ Result]GTF had
superior xylem mobility with relatively uniform distribution after entering the plants. Thiamethoxam exhib-
ited efficient xylem mobility, mainly concentrated in the upper part of the plants, and was able to saturate
in a short time. Fipronil had relatively weak xylem mobility, and most concentrated in the roots. Abam-
ectin permeated and accumulated in the roots without upward transportation , suggesting none xylem mobil-
ity. [ Conclusion]The introduction of glycosyl can significantly optimize the xylem mobility of the carrier

pesticide fipronil. Glycosylation of pesticide is an effective approach to develop new systemic pesticide.
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1.1 ke 5 EENEE
L1 AaXoRzh W AEIG Y GTF 5k, 48
R KA RIRAR 2 5 4k 20 A ) 2 2 B B i i S 5
A R RO 97 % (R TG R 24, Wi E AL
T A BN 6] 5 SR 43 H0h 98 % Y WE B R JF 24, Jn]
b R R T A BRA |5 B 43 80h 97 % 1wy BT 4 7 R
24 TG B A= Ak TR A BR A T
1.1.2 M HA  BEHINIE—ZW K G Glycine
max Fi, B TIEA PR, N TG,
TEE(26 £1)°C IR HE (80 £5) % , HROEH 12 h, 0%
HEGREE 1 000 Ix, MR OGP, 359729 10 d J5 , 4
Kih 2 Fr a2 A — B0y K T 4 i AE o itk
TV EL
1.1.3 &M E5RA Agilentl 100 725 %0 AH 7
T, Cy AR B RORAR B35 4,5 pm, 250 mm x 4. 6
mm, 3 [§ Agilent 2\ F] ; BSA224S B Jj 4y 22 —HL T K
S, f# [ Sartorious Gmbh Gottingen 2\ &) ; B W 6, It
SRR AR IR )50, 22 wm A HUAH LRI,
TGO AL A BT S O BE L S, S B
Oceanpak X7 /A#] o
1.2 KA *
1.2.1 #&#hzx  EMPRI—E & GTF ik, i T
T HIEF AR ( DMSO) , it i 20 mmol - L™'f#) GTF
W, B S50 mL 2.0 %, fin A 40 mL ¥ JEE Ry 0.5
mmol + L™' ) CaCl, ¥ 5 0. 1 mL B:3, Fe 1 5% 50
pmol « L") GTF /K7 2570, ¥ K F AN ARTRIZ Tt
25 . [ B R B AR VR B CaCl, 5 R AE S X IR
(CK), BT AT ISR
1.2.2 H&ara AbPE3.6.12 F124 h J5HUHAE
B, B PR B0 R 10% 1 TR R ZK 5 IR 4% 3 IR,
FEHEAEYE 1 RE#E T, fRERmMER R GRS
KAy BRI AR 2K M 3 BB, PR EE . il
ETRER D S AR I EE R A 10 mL
figt B S AEEL 15 min, B 1 mL 2B T 1. 5 mL B0
& EELOHLEH S 13 000 r - min ', B0 S5 min,
WO 0, T L B BB DB S T AR IR R
FERFIN . AT 3 R, S94h 3 sl di iRkt 2l
5 FE S AT EE AL B
1.2.3 ZaigtneExm s MnmEms e Cyl
HH i ROBAR RS A R 10 L, i3 1 mL + min ™",
¥l 25 C, GTF Jish#Hh V(L HE) = V(K) =
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50: 50, KM 210 nm; F AR V(L)
V(7K) =80:20, il 5z 4 210 nm; Bg R F S AH N V
(ZNE): V(IK) =20: 80, Kl 254 nm ; BT AE R 28 3t
AR V(LIE): VOK) =65:35 Kl 245 nm,,
1.2.4 AR w&H4E BB AENR R —2 &m0
GTF BEW , FH FH s it , Mo il v B2 40 1.0.2. 5.,
5.0.10.0.25.0.50.0.100. 0 pmol - L™ 47 AW,
LIRSS T R EE SRR 3 Uk, Do 0 1T FR
{8 ; AR R W e T AR (8 y SAR MR WO B«
(pmol « L™") FEATERAE [T . FFAR I 0] )51 7 FE A kE
ST AL AR S GTF Bk e, 540 3 Fh2 5
e LR bR,

1.2.5  SRAmepl K5 0 BIAER I GTR25
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FE 012,27 R A PRRE 1. 2. 37 A 4y
Brocferainl . SPATESE 3 W, RS i,
180 3 Fh A 5RFE R Ik b B

2 #EREHH
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HEAT 34T , D B I () R B 5 2% B 0 b 20 15 . 2554
UEETHTAR () % AR MR I (o) RO ZRPE A T RE LR 1,
TEIR G0 v B Y0 [ PN, 4 ol 245 550) 1% i 1037 {7 5 LA 3 349 g
RLUF L PE TS [, AT #E 4T HPLC 45 220 b, B Ak
For ) B 42 FEAE W L (S/N) 48T 3 A7, 78 Lk
HPLC 72 4514 F 4 P2 7 S AR A B I 3% 1.
2.2 ERnEIEE N4 R

H & 2 AT I, GTF g5 HUIE | & Hy R R BT 24 0 % 4
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Tab.1 Regression equations and correlation coefficients of

four types of pesticides

i gliw oal]ivg

25 . LRI HOCRE()
(pmol - L77)

GTF 0.05 y=20.31x-0.9439  0.999 3

T 0.14 y=18.18x+11.560 0 0.998 5

WE Hu iR 0.26 y=17.87x+0.4233  0.999 9

e ES 0.42 y=13.27x-0.5141 0.999 7

1)y A A @A, ABAERE (umol - L),

4y 5k 95.38% ~ 102.33% . 94.19% ~ 103.03% .
94. 66% ~ 104. 64% 96.31% ~109. 87% , FH X} 47 v A
ZARIR 2.27% ~8.26% 2.80% ~8.02% 2.13% ~
9.75% 2.21% ~7.80% fFE ARG MTER .

2.3 4 TRGMARREPHE S RN LR

2.3.1 FHARAREGEE 4 bREE S HXT R R
fn FOPR B B () Y O — B0, R B 4 PP 25 Y e AE A
fn R E (1)

2.3.2 HmiEAR3 h G4 FPRBEKR SHAN G 5
A APRALEER 3 b, 3 R R UK TR RRAR (2K
24, HPLC Kl 25 550 F 3¢ 3. 4 Fh2h¥ve K
AR ER YA ATAS I B 1 AR A I B GTF 55 08E Hu g ;
BT 24 PR R FE AR AR b _L AR AAG 1Y, AAEAE T AR, Ui ]
HoE LA 4 S S AU s B 9. 62 nmol - Bk,
(R B rp I ARG 2], 158 BH H A S 2 250 R £
KM s e R BE S GTF M B3 & B8, 20l h
88. 86 Fl1 66. 54 nmol - £ ", 54 H M A 81 73% Fi
68% , Ui HiX 2 FhAfe 24 i AARER IS, fE ok il 25 9 it
APANIERZ N g Y o B 0 2 2 e = W S = Y N NI i
o Sk, e e T) R 6 5 1 R AR ] P () e im 5 R R

R2 AWMKATEREERESEAE K ERBRERE

Tab.2 Recovery rates and relative standard deviations of four types of pesticides in different parts of soybean seedlings

GTF SR WEH % (GEES
A 317 VA 5] D VO 31 )17 VA 5 I VO 7 917 VA - T 0 78 9 117 VA 2] I O 7
(pmol-L_]) %/ % %/ % (umol'L_]) %/ % TR/ % (umol'L_l) /% TR/ % (pmol-L_l) /% W%/ %
- 25 99.37 4.27 25 94.19 2.80 25 94. 66 2.64 25 100. 85 5.25
50 97.74 3.56 50 103.03 4.36 50 99.00 9.44 50 101.94 6.43
100 97.98 4.26 100 99.65 7.31 100 99.17 6.63 100 96.31 2.21
3 25 97.71 7.22 25 98.60 8.02 25 98.99 5.39 25 101.90 5.63
50 102.33 7.14 50 102. 08 7.11 50 93.63 2.13 50 109.87 3.85
100 95.38 2.27 100 95.87 4.44 100 95.38 2.27 100 102.35 7.80
GiEd 25 95.89 4.29 25 96. 84 3.18 25 100. 38 4.29 25 102.81 4.96
50 100. 76 8.26 50 101.29 4.64 50 104. 64 9.75 50 97.94 7.07
100 99.37 4.80 100 97.23 7.52 100 97.23 7.52 100 99.17 3.60
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AGTF  14,=5.076 min

BRI  £pe=4.718 min

{/Min f/MiN

C:WEMBE £,,~6.818 min D:f#EH % 14,=6.828 min

T/ MN {g/miN
SBRER s ARAERRE A s ZERRRE A —— R A
1 4 FRAGGERERNBNREBIESR
Fig.1 Analysis of standards and samples of four pesticides

by HPLC
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Tab.3 Distribution of pesticides in soybean seedlings at 3

hours after immersion treatment

b/ bu/ MRt SRS VA ¥ VA

E
KA (nmol + g™") (nmol + g™") (nmol - # ") (nmol - B

GTF 69.08 62.26 66. 54 98.49
O 69.39 0.00 9.62 42.65
W Rk 21.47 70.57 88.86 121.50
PIZERZE  24.48 0.00 0.00 13.10

1) 257 4 223 JE 3 4 50 pmol - L' 52) 36 £ 3R 45 Z fovt,

2.3.3 4 AR K ZALBRR A A A 1] T AL Y
A DPRALIE 3 6,12 F124 h 5, 5 BB SRR
SRR (2 R 25 e AR R A £ 2R (TR
2) KW 24 S R GAERR AR 25 3 A
AN B R T UGN 2 GTF, =35 ik B2 AR, B
GTF {EARPRIR N 52 RG] o0 A, H G 4k HLE 1a]
A3 I, REAR 530 245 70 T 1 A 8 394 K ke J3E 5 F ]
RIS G 2R B i s A0 3 6 112 h J 758K HUREAEAF AR
AR ZEAGIN 1) S U, AR S R A %A B ] AT A e
T2E, TRl A B A A] B FiE T R K, S Y
AR A B AR 5 i AL A B XF EE 4 A I T
A, RELRR A 73 I RGN 21 4 245 0y e JEE AL, B o 1] A2
PRSI, R WITE 3 h 2 FirE B A Il
T E 2R BT UL AR 5 B 4 T 2K A B A% R A
B, FEAS IR 18] i K0T ORI Hi 258y, Hoo 2 Fi
W] AR AL BA ., SRR

7 Mm% Nt

18072 2600 b

=19 y % s ;
120 ¢ N 400} 7
Sl alaiml 2o %
= ool EN RN N 200 b
= RN NN = h
c BDUINUNONAN &% ;o FL |
= WUANANANAN £ )2 On On Vim

b(BE Bt )/ (nmol-g")

b(FT 4 F)/(nmol-g™)

B2 HRAEEAFERE4HREEXSEKRTHS T
Fig.2 Distribution of pesticides in soybean seedlings at dif-
ferent hours after immersion treatment
2.3.4 HiRiFM24h B4 A RGER T HAANNY
oA ZJMRARTE 24 h S, o3 IR SR IBOR SLARARAR |

25 MR, e ARORORE T A I 45 SR A TR 4, BT
T R AEMRFRIA KA 132,92 nmol - g™, |-
ATARKG S, AR AT - 5 B0 UG 7R AR S ]
FER B K AE 499. 51 nmol - g, 376 & F A 2 51
AR SO 0 281) 2 9B HRU I, b b3 5 £ oy 41,22
nmol « ™ A A B RAY 15% , A S 1A
55 ; GTF 55 e iy |- 3 % e 8, 29 il o 127. 26
1 97.23 nmol - 7', A E 4y Sk 197.29
127.65 nmol + £ ", LA WL,24 h B GTF A B
o S Y A T R

F4 K24 h 54 FRGEERNBS
Tab.4 Distribution of pesticides in soybean seedlings at 24

hours after immersion treatment

b/ b/ M EHD A/
(nmol + gfl) (nmol + gfl) (nmol + # ") (nmol - Hifl)

o4 A .
S m/

&2

GTF 151.43 125.12 127.26 197.29
FLNE 499.51 18.02 41.22 272.24
IS 18.79 65.77 97.23 127.65
FIZERE  132.92 0.00 0.00 61.48

1) 257 4 A JEI A 50 pmol - L7 52) 3 L3R 635 Z Favt,

3 wisE®

ARICHIEHSE T GTF fE R4 b i AT
S, R S R A IR AR 2 W R | RE AR 2 R
AR B BRI 4E i RAE L, 45 R £ GTF
BA BP0 AR BT v, o AR s AR 4
HiJG , RE RGN S A TEARARAR (25 oy B K
S5 1) ) AR O 2% 1D . R L IR A A T A 12
TR, T TGHE 8 N AR ) I R A2 o) TR R AR
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