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Figure 1. Chemical structure of bentazon, 6-OH-
bentazon and 8-OH-bentazon.
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Figure 2. Analytical procedure for determining
bentazon, 6-OH-bentazon and 8-OH-bentazon in
urine and blood.
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Figure 3. HPLC chromatogram of bentazon, 6-OH-bentazon and 8-OH-bentazon.
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Figure 4. Standard calibration curves of benta-
zon(A), 6-OH-bentazon(B) and 8-OH-bentazon
(C) on HPLC.
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Table 1. Recoveries of analysis method of Bentazon, 6-OH-bentazon and 8-OH-bentazon in urine, blood,

serum and water

. Recovery(%)
Pesticides (in urine) (in blood) (in serum) (in water)
bentazon 62.16 £3.05 119.45 +3.46 114.81 £ 7.52 101.41 £0.05
CV (%) 4.91 2.90 6.55 0.05
6-OH-bentazon 59.01+£3.16 138.37 £ 6.72 122.41 £47.8 62.59+11.4
CV (%) 5.36 4.86 39.05 18.21
8-OH-bentazon 109.93 £ 0.01 131.02 £3.86 141.59 + 1.83 70.19+20.4
CV (%) 0.01 2.95 1.29 29.06

Table 2. Limits of detection of bentazon, 6-OH-bentazon and 8-OH-bentazon in urine,

blood, serum and

water
) Limits of detection (ug/mL)
Chemicals - ; - ; :
(in urine) (in blood) (in serum) (in water)
bentazon 0.047 0.024 0.025 0.029
6-OH-bentazon 0.052 0.022 0.025 0.049
8-OH-bentazon 0.024 0.020 0.019 0.038
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120

100
=+ Bentazon
30
~w~ 60H-Bentazon
E &0 == R0H-Bentazon

P e

0 R

1900110

19007112 19007144 19004146 1900/1/8 190071410 1900112

FRERIRE I
Figure 6. Contents of bentazon, 6-OH-bentazon
and 8-OH-bentazon in a serum sample.

S MRERE o 4 B RS A B RS B R Figure 7 o
L GC/MS 17 A% 2 [ SPE %2 HUf% 73 4 7 ik 2
A1 % B Table 3 o L) GC/MS 22 A6 {4516 A~ 5
# 6-OH-bentazon £ 8-OH-bentazon 2 8% 5 » A
RE 2 B A » B2 s SIM 2 46 - sl 2B AT
AR AE R PR e

o 8
s

AN 52 K 15 F A TS e MBS 2 S i
g G S SR Y & SR NS
P AR 8 e S e R SRR 2 T L > 3G DF B0 o

ZERK

1. Hamish, K. and David, R. J. 1991. Bentazon.
In “The Agrochemicals Handbook™. 3rd ed.
The Royal Society of Chemistry, England.
Printed by Unwin Brothers Limited, Old
Working, Surrey, The United Kingdom.

2, Li, G. C. and Li, H. P. 1984. Detect method of

199741072

130

(A)
Abundance

800000 i 1245
B00Q00
700000
BO0GA0
500000
400000
300000
200000 9
100000 §

] -

Time=" " 400 600 80D 1000 1200 1400 1600 180D 2000 2200

(B)

Abundance

28000

=1

82 198

ke a NP
RS0 B NG DS

eYatetatat

B4

] 161

52 85

—
5822
S

182

30 77 25 2ap
2000 l ' 105 | 1 ‘
boodh i db % i [ ]

& 80 100 120 140 180 T80 200 220 240

Figure 7. Total ion chromatogram(A) and mass
spectrum(B) of bentazon on GC/MS.

Table 3. Recoveries of bentazon in urine and
blood with GC/MS SIM method

Samples Recovery (%) CV (%)
urine 126.64 +12.29 9.69
blood 99.53 +£9.59 9.63

pesticides and their metabolites in urine.
Scientific Agriculture 32: 34-46.

3.Li, G. C. and Li, H. P. 1985. Analysis of pesti-
cides and their phenol compounds in urine.
Plant Prot. Bull. 27: 433-446.

4. Li, H. P, Wong, S. S. and Li, G. C. 1991. The
analysis of organophosphate metabolites in
human urine samples. Plant Prot. Bull. 33:
188-196.

5.Li, H. P, Wong, S. S. and Li, G. C. 1995. Ex-
posure assessment of Lychee farmers to pesti-
cides applied. Journal of Occupational Safety
& Health 3: 37-49.

6.Li, H. P., Wong, S. S., Li, J. H. and Li. G. C.
1998. Risk assessment of worker exposure to
insecticide monocrotophos. Journal of Occup-
ational Safety & Health. 6(2): 103-114.

7. Lee, X. P., Kumazawa, T., Sato, K. and Su-
zuki, O. 1996. Detection of organophosphate
pesticides in human body fluids by headspace



Journal of Food and Drug Analysis. 2000. 8(2)

10.

11.

12.

14.

solid-phase microextraction (SPME) and cap-
illary gas chromatography with nith nitrogen-
phosphorus detection. Chromatographia. 42:
135-140.

. Shealy, D. B., Bonin M. A., Wooten, J. V.,

Ashley, D. L., Needham, L. L. and Bond, A.
E. 1996. Application of an improved method
for the analysis of pesticides and their metabo-
lites in the urine of farmer applicators and
their families. Environment International 22:
661-675.

. Thompson, T. S.and Treble, R. G. 1996. Solid

phase extraction of 2,4-D from human urine.
Chemospohere 33: 1515-1522.

Akerblom, M. and Alex, G. 1984. Ion-pair
extraction cleanup for liquid chromatographic
determination of bentazon in crops and soil. J.
Assoc. off. Anal. Chem. 67: 653-655.

Schmitt, T. M. 1993. Liquid chromatographic
assay of bentazon formulations. Journal of
AOAC International 76: 387-389.

Knutsson, M., Nilve, G., Mathiasson, L. and
Jonsson, A. 1992. Supported liquid membrane
technique for time-integrating field sampling
of acidic herbicides at sub parts per billion
level in natural waters. J. Agric. Food Chem.
40: 2413-2417.

. Cessna, A. 1985. Gas chromatographic analy-

sis of the herbicide bentazon in leeks. J. Agric.
Food Chem. 33: 108-110.
Mueller, T. C., Moorman, T. B. and Locke, M.

131

15.

16.

17.

18.

19.

A. 1992. Detection of herbicides using fluo-
rescence spectroscopy. Weed Science 40: 270-
274.

Nemoto, S. and Lehotay, S. J. 1998. Analysis
of multiple herbicides in soybeans using pres-
surized liquid extraction and capillary elec-
trophoresis. J. Agric. Food Chem. 46: 2190-
2199.

Katagi, M., Tsuchihashi, H., Hanada, S.,
Jinmori, H. and Otsuki, K. 1993. Determina-
tion of dichlorvos, trichlorfon and their
metabolites and degradation production prod-
ucts in envurionmental water, drinks and
human urine. Japanese Journal of Toxicology
& Environmental Health 39: 459-468.
Lehotay, S. J. and Argauer, R. J. 1993.
Detection of aldicarb sulfone and carbofuran
in fortified meat and liver with commercial
ELISA kits after rapid extraction. J. of Agri-
cultural & Food Chemistry 41: 2006-2010.
Rule, G. S., Mordehai, A. V. and Henion, J.
1994, Determination of carbofuran by on-line
immunoaffinity chromatography with cou-
pled-column liquid chromatography mass
spectromery. Anal. Chem. 66: 230-235.
Takatsuki, S.. Nemoto, S., Matsuda, R.,
Sasaki, K. and Toyoda, M. 1999. Determina-
tion of 21 pesticides in agricultural products
by HPLC-photodiode array detection. Journal
of the Food Hygienic Society of Japan 40:
314-319.



Journal of Food and Drug Analysis. 2000. 8(2)

Analysis of Bentazon and Its Metabolites in Urine and Blood

MIAO-FAN CHEN*, HUNG-PING LI AND SUE-SUN WONG
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ABSTRACT

A rapid analysis method of herbicide bentazon and its metabolites (6-OH-bentazon and 8-
OH-bentazon) in urine and blood has been developed. Automatic solid phase extraction and
HPLC/UV were used to extract and analyze pesticides. The recoveries of bentazon, 6-OH-ben-
tazon and 8-OH-bentazon in urine spiked with 2 pug of standards were 62.16 + 3.05%,
59.01 £ 3.19%, and 109.93 £ 0.01%, respectively. In blood, the recoveries were 119.45 + 3.46 %,
138.38 £ 6.72%, and 131.02 £ 3.86 %, respectively. The detection limits of bentazon, 6-OH-ben-
tazon and 8-OH-bentazon in urine are 0.047, 0.052, and 0.024 ppm, respectively. Gas chro-
matography-mass spectrometry (GC-MS) was also used for further identification of bentazon.
We have used this method to extract and analyze bentazon in biological samples. In 89 sam-
ples examined, including 51 samples of urine, 30 samples of serum, 4 samples of blood, and 4
samples of renal water, we detected bentazon, 6-OH-bentazon and 8-OH-bentazon. The range
of concentration was 0~1682.43 ppm.

Key words: bentazon, metabolite, analysis, urine, blood, herbicide.
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