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Abstract: One of the most used herbicides on farming land -~ vineyards, apple and pear trecs, is the
herbicide commercial colled “Karagard kombi A-50 VP” produced by AD “OHIS™ Skopje. The
substances terbuthylazine and terbumeton are the active compounds in this pesticide formulation.

The aim of this work is to optimize the experimental conditions for simultaneous HPLC determination
of these two compounds. This method can be applicd for further determination of their residuc in
different matrix. The best results for terbuthylazine and tcrbumeton are obtained with: analviical

column Lichrosorb RP 18, 200 x 4.6 mm, S pm, 20 pl loop, ternary gradient pump. flow rate | ml/min,
isocratic elution by mobile phase CH;CN-H,0 / 70-30 (v/v). Detection was carried out at 220 nm by
polychrom diode array detector. The detection limit was determinated and for their quantitative
determination the calibration curves are constructed.
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1. Introduction

Triazines are still widely used as herbicides in agriculture. During and after the herbicide
application onto farm land, triazines may be transported to the ground water [1], to the surface
water [2] and into the atmosphere [3]. Therefore, their determination is of great importance in
environmental studies. Clearly there is a need for analytical methods that allow simultaneous
determination of pesticides and their metabolites.

The methods actually used for the determination of trace amounts of triazines include gas
chromatography (GC) {4,5] and high performance liquid chromatography (HPLC) [6-8].

A disadvantage of gas chromatography is that it is limited to volatile chlorotriazines. The
hydroxy derivatives cannot be analyzed without derivatization. High performance liquid
chromatography is directly applicable to triazines and their degradation products.

In this paper, we introduce optimization of HPLC conditions for simultancou~
determination of terbuthylazine and terbumeton, at relatively low levels, less than 5 ppb.

2. Experimental
2.1. Materials

The compounds analyzed are shown in Fig.l. Acetonitrile (HPLC grade) was [rom
Sigma - Aldrich (Germany). Methanol (for liquid chromatography) and water (fon
chromatography) were from Merck (Germany).
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Figure 1. Moleculare structures of: terbuthylazine a) and terbumeton b)

2.2. Standard solutions

Stock solutions of 1000 ppm terbuthylazine and terbumeton were prepared by
dissolving 10 mg of the respective triazine in 10 ml of methanol. Stock solutions were used to
prepare standard mixtures with different triazine concentrations in methanol / water (50/50,
v/v). These mixtures were used for external calibration as well as for the preparation of
artificial samples. All solutions were stored at 4°C.

2.3. HPLC analysis

A HPLC system (Varian) equipped with a ternary gradient pump (9012), 20ul loop
(Rheodyne) and polychrom diode array detector (Varian-9065) was used for the HPLC
analysis. Separation was performed using analytical column Lichrosorb RP18, 200 x 4.6 mm,
5 um (Hewlett — Packard).

3. Results and discussion

The best composition of mobile phase, the flow rate as well as the detection limit were
determined. Two mobile phases methanol/water and acetonitrile/water were used for
separation to compounds of interest — terbuthylazine and terbumeton. For best separation and
symmetrical peak shape, several isocratic and gradient programs for the two mobile phases
were evaluated. Separation with methanol/water was not satisfied, but with acetonitrile/water
the mobile phase was very good. It is found that the best mobile phase is acetonitrile-water /
70-30 isocratic, so that mobile phase was used for further investigations. Acetonitrile/water
was used instead of methanol/water mobile phase because acetonitrile has advantages over
methanol: lower operating pressure and applicability for detection in the very low UV range
[9].

For best separation, several flow rates of mobile phase ( 0.5 — 1.5 ml/min.) are
evaluated. It was found out that the best flow rate is 1.0 ml/min. Retention times of
terbuthylazine and terbumeton are 4.8 and 8.9 min, respectively. The flow rates down to 1.0
ml/min give no symmetrical peak shape, and those up to 1.0 ml/min give peaks that are very
close ( low resolution).
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Separation under above mentioned HPLC conditions is shown in Fig.2.
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Figure 2. HPLC separation of terbuthylazine (1) and terbumeton (2)

Absorbance was measured continuously in the range 190-350 nm by diode array
detection following solute separation on the HPLC column. The peaks were measured at a

wavelength of 220 nm, where the compounds of interest have an absorption maximum
(Fig.3)
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Figure 3. Absorption spectra of terbuthylazine ( ) and terbumeton (.............. )
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The calibration was carried out by injecting standard solutions onto the HPLC column
(external calibration). The calibration curves had a correlation coefficient r>>0.995 for both
measured triazines.

4. Conclusion
The developed HPLC procedure is suitable for the detection and the determination of

terbuthylazine and terbumeton. The optimal HPLC conditions are: mobile phase acetonitrile-
water / 70-30 1socratic, flow rate 1.0 ml/min, detection at wavelength of 220 nm, analytical

column Lichrosorb RP18, 200x4.6 mm, 5 pum.
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ArncTpakr.

Enen on najuecto npuMcHyBaHUTe XepOUIMAN 3a Cy30UBabe Ha IUIEBEAM BO HACAJU HA BHHOBA
7034, jaDONKU W Kpymu e XepOHIUAOT co KoMepumjanHo ume “Kaparapmg kom6u a-50 BI1”
npoussop Ha AJl “OXMC” Ckomje. Kako aKTHBHE KOMIIOHEHTH BO OBaa (popMynauuja Ha
IICCTUIIAJ Ce jaByBaaT KOMIIOHEHTUTE TepOyTHIIa3HH M TePOYMETOH.

Henra na oBaa paboTa € fa ce ONTUMU3MPAAT EKCIEPUMEHTANHATC YCHOBH 3a CHMYITAHO
HPLC onpefenysame Ha oBue fiRe KOMIOHeHTH. HajnoGpu pesynaratu npu HPLC onpenenysamse
Ha TepOYTHIa3hH M TepOYMETOH ce TOGHEeHH cO NPUMEHa Ha: aHaJIMTHUKa KojoHa Lichrosorb RP
18, 200 x 4,6 mm, 5 pm, TepHapHa IpafHeHTHA nymna, ayn of 20 pl, 6p3WHa Ha NPOTOK Ha
mobusHata dasza 1,0 ml/min, u3okpaTHO enyuparme co Mobunna daza CH;CN-H,0 / 70-30 (v/v).
HeTexunjata ¢ usspmHa Ha 220 nm co polychrom diode array detektor. Onpenenena e rpaHuiaTa
Ha JleTeKUMja U KOHCTPYUPaHU ce KaJMOpanyuoHM KPUBH 32 KBAHTHUTATHBHO OIpefe/lyBame Ha
HCIMTYBaHUTE KOMIIOHEHTH.
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