
Iraqi J. Agric. Vol.l3 No.l ppl59-162. Jan'/2008

DETERMINATION GLYPHOSATE RESIDUE IN WATER BY
HIC}H PERFORMANCE LIQUID CHROMATOGRAPHY

(HPLC)

A. A. Muklif * F. M. Ahid* M. M. Saleh**

ABSTRACT
h rapid, accurate and highly sensitive HPLC was used to estimate

the residue of the herbicide glyphosate in water without any interference
with. ot'her organic compounds. Tetrahydrofuran (THF) proved to be the
best solvent for extraction the gly'phosate residue even the lower
concenlrations. The extraction was carried out on reversed solid phase

with 0,005 ppm as detection limit. Glyphosate residues in Al-Radhwania,
Abo-Ghraib, Khan Dhari, Garmma and Zuobaa water were 0.05, 0.13'
0.17,18 and 0.09 ppm respectively.

INTRODUCTION
Siearching for pesticide residues in planl, soil' water and others

rer;uired sufficient equipments, certain solvents, experts and standards.
Thus, t.he major task of the analysis process i5 f6r proved reliable and cost
effective nrethods (3). However, both gas chromatography (GC) and high-
performance liquid chromatography (HPLC) proved to be good options
for pesticide monitoring (3, 5, 8 and l0). Since the disadvantage of gas

chromatrrgraphy is its limitation to volatile organophosphorous and
thiocarlbamite pesticides, hydroxyl derivatives could not be analyse
directly by' GC (9). Therefore, HPLC is quite suitable and better than GC
when arcidic pesticides with high polarities, lo'w vitalities and thermal
derividjization steps were analyzed (6, 7). Meantime, acidic pesticides are
stronglyr absorbed in UV region when liquid chromatography is used (2).

Gll,phosate (Ground Up) might be the best well-known herbicide
used in ),ardsn gardens and other nonagricultural areas (l). To detect the

residue of such herbicide, N-phospho nmethyl glycine should be

determiined in plants, soit and water. Therefore, 'the solid-phase extraction
(SPE) rnini column is usually used on the samples before running the
analysis test. However, SPE had been widely used in food analysis for trace
residues of pesticides and aflatoxins (4)'

llhe study reported here is aimed to utilize the HPLC for accurate
estimation of glyphosate in water of five different regions near Baghdad.

MATERIALS AND METIIODS
, Glyphosate residues in water were carried out on reversed phase'

HI'LC model LC-6A Shimadzu (Kyoto, Japan). The whole system was

controllled by SCI-6A using UV- Visible spectrophotometer. The eluted GP
was detected at 240 nIn. Tetrahydrofuran (TIIF) and Ethyl acetate and
dionize,cl *'ater HPLC grade were used without further purification.
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Meantime, the water during the experimenLtal works was deionized.
Water samples (l liter/each) from five different locations near Baghdad
(Radhwauia, Abo-Ghraib, Khan Dhari, Garm ma and Zuobaa) were
collecterl after gll'phosate had been used as weed herbicide. The water was
pre-concentrated by passing it through the minit:olumn cartridge Seppak
C-18 (250 x 4.6 mm i.d) supplied with 5pm particle size to retain the
glyphosate. The mobile phase was Tetrahydrofuran with flow rate
lml/min. The glyphosate thei was eluted by 5 ml of absolute ethanol.
Twenty pl from each pre-concentrated water sample was injected in
HPLC. The General Directorate obtained the st:rndard Glyphosate from
Aldrich Company (USA) for Anirnal Resource Laboratory/ Ministry of
Agriculture.

RESULTS AND DISCUSSION
. The isocratic separation of standard glyphosate (Sppm) on reversed

phase C-18 column was optimized to obtain a baseline separation peak
with retention time 2.78 minutes as shown in figure (f). The glyphosate
concentnations in water samples were calculated by comparing the peak
area of tihe sarnple with that obtained from the standard (1l).The 5 ppm of
standarrl glyphosate, which was adequate for this test, had been serially
diluted with Tetrahydrofuran and chromatographed under the same

condition to obtain the linearity with detection limit not more than 0.5
ppm, The method was valid since the concentrations used between 0.005
and 0.5 ppm. The separation method used in this investigation showed
good linearity by plotting the relationship between the peak area and the
concentrations used as showed in figure (2).

Concerning the glyphosate residues in those different locations, the
herbicide was there in all location with high concentration (18 ppm) in
Garmma site. It was 0.05, 0.13, 0.15 and 0,09 ppm in Radhwania, Abo-
Ghraib, Khan-Dhari and Zuobaa sites respectivel;r.
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High Performonce Liquid Chromatography....

(A)rStandard separated on C-I8 column n.Urnr;.6x(250) column
(B):Glyophosate separated front water sam ple.

MoUilJ pirase, Tetrahy drofuran (THF), flow rate l.ml/min, temp€roture 30'UV detection as 240nm.

I'igurel: Chromatogram of standard glyophosate pesticide on
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Pigure 2: Calibration curve of Gly'ophosate
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