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Validation of the method of HPTLC on detecting five sulfonylureas

ZHANG Rong, YUE Yong-de,HUA Ri-mao,TANG Feng
(1. Key Laboratory of Anhui Agri-food Safety,School of Resource and Environment, Anhui Agricultural University , Hefei 230036
2. International Centre for Bamboo & Raiton, Beijing 100102)

Abstract; The methods of five sulfonylureas ( metsulfuron-methyl, chlorsulfuron, bensulfuron-methyl, chlorimu-
ron-ethyl, tribenuron-methyl) detected by HPTLC were established. The mobile phases were: A, chloroform + ace-
tone + glacial acetic acid,90 + 10 +0.75,V/V/V; B, toluene + ethyl acetate;50 + 50, V/V. Their validation was
tested including the stabilities under the chemical and physical conditions. The results show that the methods were
qualified for the ICH. The effects of the environmental factors,such as the way of the development, the pre-satura-
tion, the temperature ,on the development were studied. The methods were applied to determine the three sulfony-
lureas ( chlorsulfuron , bensulfuron-methyl, chlorimuron-ethyl) in soil. The levels of the fortifications were 0. 05,0. 1
and 0.5 mg-kg '. The recoveries were from 55% to 112% , and their RSDs were from 4. 01% to 12. 86%. The
methods were simple and fast.
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B ERWERGRILEK 1 K3, SRR REA/NT 1 h, KRG REY, KBRHGT
2.1.3 SHBEBMEERIAZRAAMA LG 24 h N5 FBEBEIREIR /M AE, 7 AN A HPTLC
RWikE  ICH fREZERAE IR RERRT  WE,
BEADNT 1 h, BIFRIRMREA/NT 0.5 b, JBHF

F1 5HBEBAREREN HPTLC 875 5K NIR ERRE TIEEE (BHA)
Table 1 Detection limits, quantitative limits and proposed work ranges of five sulfonylureas by HPTLC ( Mobile phase A)

£ % Substances K I B/ ng LOD EEMH/ng QOD B T ARV Bl /ng Work range
HEE Metsulfuron-methyl 5 16 15 ~ 160
S & Chlorsulfuron 2 7 10 ~ 160
FEHERE Bensulfuron-methyl 5 16 15 ~160
FRERE Tribenuron-methyl 8 26 15 ~190
S BT Chlorimuron-ethyl 4 13 10 ~ 160
F2 SHBBBEREBRERN R ER(RA A)
Table 2 R, ranges of five sulfonylureas ( Mobile phase A)
ARk IR T RE K AR
Metsulfuron-methyl Chlorsulfuron Bensulfuron-methyl ~ Chlorimuron-ethyl Tribenuron-methyl
R, 0.31~0.41 0.21 ~0.44 0.38 ~0.65 0.58 ~0.70 0.57 ~0. 80

3 SHBMBRAREFIEHZERPRSE(RTA)

Table 3 Standard curve regression equations of five sulfonylureas ( Mobile phase A)

£ Substances BT 7778 Regression equations r sdv /% n
H# & Metsulfuron-methyl Y = 1.083 +0.993x 0. 999 51 2.12 6
& i#E R Chlorsulfuron Y = 9.108 + 0.436x - 0. 000x> 0.999 40 3.39 6
HpEiE R Bensulfuron-methyl Y = 13.514 + 1. 825z ~ 0. 004 0. 999 60 1.78 8
B Tribenuron-methyl Y = 11.096 + 0. 313x - 0. 000« 0. 999 22 4. 88 6
S MR Chlorimuron-ethyl Y =9.784 +2.016x 0.998 84 2.96 6

r : ES &3 Regression coefficient; sdv : B SR ATRHEMZE The residual standard deviation of the standard points; n  JH 7K
BEBX Independent concentration.
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Figure 1  Chromatogram of bensulfuron-methly by pyrogenation
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Spectrum of bensulfuron-methyl and its photodecomposition products
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Figure 2 Chromatogram of bensulfuron-methy! by photodecomposition
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(a) BH) A RMA BT & Bl Developing spots using mobile phase A unsaturated; (b) FB#] A + FM I 10 min J& T & &
Developing spots using mobile phase A saturated for 10 min; (c¢) B3 A HUHHI 30 min JEIFHE 5 & Developing spots using mo-
bile phase A saturated for 30 min
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Figure 3 Effects of mobile phases A evaporation on the chromatogram
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Figure 5 Spectrum comparison of samples with standards in soil determination
x4 EAHBERE
Table 4 The precision of soil determination
Wi /mgkg” WRAT/% SRR L o eV
W /mg-kg™  WEKN % = P/ o~ ; b
: S R e F T ot
Concentration eve pol vorime Chlorsulfuron  Bensulfuron-methyl Chlorimuron-methyl ( )
6 0.05 <0.5 50 5.10 4.37 2.40 5
n: SR REL Repeated spotting times; CV . {5 8% R # Coefficient variation.
xRS ITHRMEK(HPTLC 1)
Table 5 Recoveries of soil determination ( HPTLC plate)
HBINKE/ mg-kg ™ SRS ChlorsuMfuron  *EWEHEE Bensulfuron-methyl S EH#& Chlorimuron-methyl
n
Level of fortification R/% CV/% R/% CV/% R/ % CV/%
0.05 112 4.53 125 11.98 89 4.01 4
0.1 69 10. 81 78 1.37 55 6.01 4
0.5 88 10. 49 99 12.21 74 12. 86 4

n PAFHEE 58K Parallel samples number; R : [E{{{ZE Recoveries.

3 i

BRFTAkYE ICH [ S5 B RS2 T 5 MR ER
FRAHRELI HPTLC U 5€ J7 % , @il A PSR e Al —
RIVBIEF B MR HEAT T WAIE, 3 AR LI 7 ik

ot A ) U R L R A R O R R AT T
o BREVETRM ARG 5 HERBIRAEER
BRI BRE 2 ~ 8 ng Z[H], & TR PEM IR T
RS TR IR SRR F R T LG BT I S RA I
REHATIM . PR T X b 3 FRERBEAR
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