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Development and application of a screening method for four kinds of triazine
herbicides determination in wine samples using SA-DLLME-SFO-HPLC

GUO Yayun™', ZHANG Zonglei’, HAN Xiaomei', SHI Hongmei', DING Yan', WANG Zhe'
(1. Shandong Academy of Grape, Ji'nan 250100, China; 2. Shandong Taitian New Drug Development Co., Ltd., Ji 'nan 250062, China)

Abstract: A new method, using on surfactant assisted dispersive liquid-liquid microextraction based on
solidification of floating organic droplets (SA-DLLME-SFO), and high performance liquid
chromatography (HPLC) has been developed for the enrichment and determination of triazine
herbicides in wine samples. Various experimental parameters affecting the extraction efficiencies, such
as extraction solvent, extraction solvent volume, surfactant volume, extraction time and salt
concentration were investigated and optimized. The following optimized conditions: extraction solvent,
20 pL1-undecanol; dispersive solvent, 2 uL 0.25 g/L Tween-20; extraction time, 10 min; NaCl addition,
250 g/L. Under the optimized conditions, the linear ranges for simazine, atrazine, terbuthylazine and
prometryn were from 0.008 to 5 mg/L. The detection limits obtained for simazine, atrazine,

terbuthylazine and prometryn were 2.4, 1.8, 2.0 and 2.8 pg/L, respectively. The enrichment factor were
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between 24.5 and 32.4. The recoveries of the different compounds were in the range of 84%-102% with
the relative standard deviations were between 2.1% and 6.9% (n=5) at the spiked levels of 0.008, 0.08
and 2.4 mg/L. The proposed method was successfully applied to the analysis of simazine, atrazine,

terbuthylazine and prometryn in wine.

Keywords: dispersive liquid-liquid microextraction; high performance liquid chromatography; triazine

herbicides; wine
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Fig. 1 Optimization of extraction solvent volume
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Table 1 Linear range, linear equation, 7, limit of detection, limit of quantification, enrichment factor for triazine herbicides

M3 [ Linear range/(mg/L)

B B 0.008~5
Herbicides - - - - —
LMETTHR MRFL EREE CPHE £ brEE) o1 PR & B IR
Linear equation r Enrichment factor Limit of detection/(ng/L)  Limit of quantification/(mg/L)
[iEERES y=2022.6x+43.7 0.999 7 25.8+0.8 2.4 0.008
simazine
FEHE y=2634.3x+25.7 0.999 8 324+13 1.8 0.008
atrazine
T y=2521.1x+29.8 0.999 9 245+1.0 2.0 0.008
terbuthylazine
T »=2170.3x+33.2 0.999 8 267+ 1.2 2.8 0.008
prometryn

®2 HEET 4 MHBREREFRMNESR (0=5)

Table 2 Determination results of triazine herbicides in wine (n=5)

%9 FE Wine samples
Hﬁi@es S ﬁgﬁil ) 1# 24 34 44
(me/L) FifcE MR FCE  MRHRERZE R ARORERIE ERE R
Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/%
P 0.008 99 6.8 98 6.0 101 6.2 97 6.2
simazine 0.08 94 6.9 92 5.7 90 6.3 95 5.9
24 99 23 95 25 99 3.1 101 28
i 0.008 95 6.1 96 6.1 98 6.2 102 5.9
atrazine 0.08 85 5.7 88 5.9 %) 6.0 86 5.1
24 90 3.0 93 32 89 2.9 92 338
T 0.008 102 5.7 101 52 98 4.8 97 5.0
terbuthylazine 0.08 99 43 102 438 96 3.9 98 45
24 38 2.1 90 27 87 22 93 34
EINRE 0.008 9% 4.8 95 5.0 92 52 96 5.4
prometryn 0.08 89 3.6 87 34 92 3.9 94 4.1
24 84 33 89 42 86 3.7 88 3.1
20 4 KRGS
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1 {8 Response value/(mAU)
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Fig. 5 Chromatograms of four analytes in wine PR . FERTRE . ROAR . PREE AW AR AT
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