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Analysis of Methoxyfenozide and Bentazone in Plant with HPLC by pH-Adjusted

Liquid-liquid Partition Cleanup
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ABSTRACT: This study was performed to enhance the cleanup efficiency of methoxyfenozide and bentazone
by pH adjustment in the course of liquid-liquid partition and to develop an optimum analytical conditions
using HPLC coupled with DAD for two matrices, brown rice and rice straw. Preparation procedure of
brown rice sample was 'extraction—coagulation—liquid-liquid partition—florisil C.C", and this procedure
was samely applied to two compounds. In rice straw, preparation procedure of methoxyfenozide sample was
"extraction—alkalization—liquid-liquid extraction—>coagulation—florisil C.C", and in the case of bentazone,
"extraction—alkalization—liquid-liquid partition—acidification—liquid-liquid extraction—florisil C.C". All
these purified samples were redissolved in the mobile phases, acetonifrile : 20 mM sodium acetate (75:25,
v/v) for methoxyfenozide and acetonitrile : 75 mM sodium acetate, pH 6.0 (40:60, v/v) for bentazone. Reco-
veries of methoxyfenozide analysis in brown rice and rice straw were 83.5-97.4 and 86.4-97.3%, and detec-
tion limits were 0.02 and 0.04 mg/kg, respectively. Recoveries of bentazone in brown rice and rice straw
were 86.8-101.9 and 88.3-94.5% and detection limits were 0.005 and 0.01 mg/kg, respectively. This methods
seem to be usefully applied to the residue analysis of two compounds in the view of producing stable analy-
tical condition and fair reproducibility.
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Fig. 1. Structural formulae of methoxyfenozide and
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< HPLC(UVD)°l %18k £485t. B¢ bentazone
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v/v) 50 mLE A)%3}] M1, n-hexane : ethyl acetate
(80:20, v/v) 50 mLE bentazone §3315it) o] §5ag
A3t 55314 75 mM sodium acetate(pH 6.0) : cetonit-
rile(60:40, v/v) 4 mL(E"))% 2 mL(H =2 247 ALsl,
°] % 20 uLE HPLC(UVD)ell Fsl F-4315lth. 7 oA
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°] 0.05 mg/kg¥ 0.2 mg/kg®] ¥=% 4 mg/kg 16 mg/
kg EF€9 500 uL, WA E(10 g)°ll 0.1 mg/kg 0.4
mg/kgo] Y5 2 mg/kg¥ 8 mg/kg EFE 500 L
27} 7¥stal AAsHAl 7 7] A5 B4R net
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&2 HPLC ¥4 F dofx AznkE 13 A9 peak height
9] gk& AR A de, 2 QRGO R sl Telsict

Broum rice
|Extraction D.W. & acetone
2 hd
o H;PO;NH,CLH,0
Coagulation
(20 mL:10 g780 mL)

| ;

I A4 v
Liquid-liquid % n-Hexane Dichloromethane
extraction i (100+50 mL) (100+70mL)

v v
|Purification Florisil column chromatography.
[Extraction | | D.W. & acetone |

!
Alkalization | | 1M NaOH
e v
Spa g . Wash once with 100
L“};:fl-hqmd ml. dichloromethane
i : (1 time)
* !
12M HCl
Acidification
AR — 4w
o , . ]
Liquid-liquid n-Hexane Dichlolomethane
extraction (100 mLx3 times) (100+50 mL)
| . H3P042NH4C12H20
Coagulation ‘(20 mL:10 780 mL)
- Lo v
Liquid-Hquid n-Hexane
extraction (100+50 mL)
[Purificatin “_J ] Florisil column chromatography

Fig. 2. Extraction and purification procedures of
methoxyfenozide and bentazone in brown rice and rice
straw.




250

38
%
2

L BAY - 418

= A
35

HPLC 22|=A % M5y
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v/v)E A8t 9 o]5/dE AREste] EA AT me-
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#7190 02 AGRES AP & 2o} £ 19] 249} 2
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Fig. 3. Effect of acetonitrile content in the mobile phase
for methoxyfenozide analysis.
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123 40 veRd wke} Zo] Haxksel A8 7 me-
thoxyfenozide$} bentazoned] Z43]A42 A A4 ¥
£121 2-80 ng @ 1-40 ngolA 22 y=880.76x+122.59%} y=
1275.3x+109.88 o1, F okAlS] AAAITE F oA &
F 0999 oo P A4 Tl FUEE) peak
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o AL A A% Frg ARS TS 2, me-
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< Wt oljg?, Hall 579 7MY mintE AT 3
A7} Ah BEAA] 348(81~129% L 72~124%) 7} Pest
Management Regulatory Agency %) regulatory note®l

Table 1. Extraction efficacy by liquid-liquid partition frequencies after pH adjustment

C 4 Spiking pH Recovery (%) by partition frequency
ompotn (mg/kg) adjustment once twice thrice
) alkalization 63.2+35 904 +3.2 93.3+3.0
Methoxyfenozide® 0.4 o
acidification 134+19 15.7+1.6 160+15
. .. )
Bentazone” 04 alkalization NR NR NR
acidification 83.3+32 91.3+4.2 91.6+3.8

JExtraction volume; 100 mL (once), 100 mL (twice), 100 mL (thrice)
PExtraction volume; 100 mL (once), 50 mL (twice), 50 mL (thrice)

9Not recovered
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*19) 57.1~131%(pome fruits), 70-120% H1H(grapes,
peppers, tomatoes), 83.3-111.1%(cotton) 3]5=& <] 1)
3 QP L o] Fo) A dudt 4&E BTk To &2
A7olX methoxyfenozided] Hi &S An|e} Wiz
oM 242} 92.1%3} 93.7%= 71 Vo] BAF Ex F 35
£ 85.7%9} vlwate] TtE A7 YeERNLTE Bentazone
9 A% 27} 88.3~101.9%9} 88.3~94.5% W7 24
A FARAFRANE | Fohe AT A wEiHES
- AASkE 298 2k B4 5 methoxyfenozidest
bentazone 4 FZwlE 1L 18 50 Ve ukg} 7o)
ol BN 5 F=vteETR FFe Hylon, F

TA7E §lof et A7) ol FolgEE & Ytk

A AX 3T 5 peakt B8] EiE Q)
71614 signaltl noise BI(S/N)2] 32 gt HrHE%
AN, BEAY TR A3 A F A8 A
A= @re B methoxyfenozide? 735 212} 0.
0.04 mg/kg, bentazone?| 73-¢- 0.0052 0.01 mg/kgo!
o} §] AFelaigl o] pHell S3) el FEE
okAle} A9, pH £2S §8 FHleEs Eed a980
2 AAR I HA siheo] E8H0R FEHE FREAA &
B @& F 31oH, HPLC ¥44] column 17874¢9] S47}
RS dleide a2l 423 buffer A= 3 guiole]

oo

ol 3 fo oMz BN e

S

Table 2. Linearity, minimum detectable amount (MDA), limit of detection (LOD) and recoveries for the determination
of methoxyfenozide and bentazone residues from brown rice and rice straw

. Spiking Recovery(%)
Compound Linear range Matrix level LO]lz MDA
(ng/20 uL) (mg/kg) Mean=SD” cvb  (mg/kg) (ng)
. 0.2 9%.0+x14 14 9
Brown rice 0.02 2
Methoxy- 0.8 882+44 5.0
fenozide 2~80
Rice 04 94.9 + 4.0 41 0,04 )
straw 1.6 92.5+1.1 1.2 ’
. 0.05 914+28 3.0 o
Brown rice 0.005 1
0.2 902 +5.3 57
Bentazone 1~40 01 914231 34
i . 43 .
Rice 0.01° 1
straw 0.4 90.2+12 13
? Percent recoveredsstandard deviation of 3 replicates
 (SD/Mean of recovery) x 100
92 ngx4 mL/20 uL.x1/20 g = 0.02 ppm
¥ 2 ngx4 mL/20 uLx1/10 g = 0.04 ppm
© 1 ngx4 mL/20 uL x1/40 g = 0.005 ppm
"1 ngx2 mL/20 pL.x1/10 g = 0.01 ppm
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Fig. 4. Calibration curve, regression equation and coefficient of determination of methoxyfenozide (left) and bentazone

(right) for the analysis of brown rice and rice straw.
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