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Determination of chlorothalonil residues in raw tea and green tea leaves
by an enzyme-linked immunosorbent assay

Eriko HATAKEYAMA™*, Hiroko KAnTA, Takashi SUGAWARA, and Satoru TAKAHASHI

Research Institute for Environmental Sciences and Public Health of Iwate Prefecture,
1-36-1 liokashinden, Morioka 020-0852, Japan

A simple, rapid method to determine residues of chlorothalonil in green tea leaves was developed using a com-
mercial chlorothalonil kit based on ELISA. Chlorothalonil in green tea leaves was measured using the
chlorothalonil kit after being extracted by methanol or boiling in water and diluted with 10% methanol. Because
the extracts of green tea leaves caused significant interference in the assay, a refinement method was examined.
One ml of the extract from green tea leaves boiled in water or extracted with methanol was added to Oasis HLB
(60 mg) and purified with 2ml of 80% methanol. After that, chlorothalonil on the HLB was extracted with 2ml of
100% methanol. It was suggested from the experiment that the component that was removed by column refine-
ment was catechin, being the cause of interference with the chlorothalonil kit. As the results, average recoveries
from the chlorothalonil-spiked green tea leaves were 86—113%, and the coefficients of variation were below 10%
in most cases. The coefficient of correlation between the ELISA and GC/MS methods was 0.99. Analysis equiva-
lent to GC became possible using ELISA, and we revealed that catechin is the main factor interfering with
ELISA analysis, and established a refining process. It was confirmed that the methanol treatment method for
HLB was useful for the rapid analysis of chlorothalonil residues in green tea leaves. © Pesticide Science Society

of Japan
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Fig. 1. Influence of green tea leaf matrix on the standard curve for
chlorothalonil. ELISA standard curves of chlorothalonil in 10%
methanol in the absence (O), and in the presence (X) of methanol
extract of raw tea leaves are shown. The methanol extract was pre-
pared by diluting the original extract with 10% methanol by 250-fold,
into which specified amount of chlorothalonil was add.
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Table 1. Effect of dilution factors of methanol extracts from
the leaves of raw tea and grean tea on B/B, values (%) in the
analysis using ELISA kit for chlorothalonil

B/B, (%)?

Dilution factor?

Raw tea leaves Green tea leaves

250-fold 16.2 6.7

500-fold 24.8 9.1
1,000-fold 39.6 16.4
2,000-fold 65.9 205
3,000-fold 94.6 26.8
5,000-fold — 32

“Sample solution was diluted with 10% methanol. ?B/B,
(%)=B/B,X100. B,: Absorbance of 10% methanol. B: Ab-
sorbance of diluted methanol extract of raw tea and green tea
leaves with 10% methanol. © Not mesured.

ELISA ~D ¥ &3, MHKE S SIHRT 5 2 & TRILK:
ODUENPHETELEEZ oM, FRICLBHET
WBAEMT R EERL. TV HOBREE, S
B/B% f (ZFRBRIBHMOPINE Batka v bo— Lok
B X100) %RDIFERE Table 1 1ITR L, FREE LT
52 ETBBY% HIRRLICEEIN SR ETR LI, £
REETIL 2000 £, XTI 5000 5 FRLTD, 75
JHESKIE TREZ2 B2 2BAEEKIGEE LS 2 &hb
Mot i, ROFPEEZIPLTWEEBESE (0.15ng/g)
TOREME &BKRDEER LI (Table 2).

32. XEPICLB ELISAEZTOWBELZDOREFED
BE

RORBOER, HROSOBIMETYELRET S &

BEBTH -1 EDS, I2hT LEMHOEEEIZS

Table 2. Effect of dilution factors of methanol extracts from
the leaves of raw tea and grean tea on spike recovery in the
analysis using ELISA kit for chlorothalonil

Spike recovery (%)*
Dilution factor

Raw tea leaves Green tea leaves

250-fold 1360 >
1,000-fold 850 1400
2,000-fold 440 900
5,000-fold 180 610

9 Chlorthalonil (0.15 ppb) was added to the methanol extract of
the raw tea and green tea leaves diluted 250-, 1,000-, 2,000-,
5,000-fold by 10% methanol, followed by chlorothalonil kit
measurement. ¥ Outside measurement range.

Table 3. Improvement of spike recovery by increasing the
methanol concentration in the washing liquid for the pretreat-
ment of methanol extracts from raw tea leaves with Oasis HLB
column

Methanol concentration Spike recovery (%)”
No processing” 1,359
10% MeOH 818
60% MeOH 247
70% MeOH 126

9 methanol extract from tea leaves was treated with Oasis HLB
column, and chlorothalonil (0.15 ppb) was added to the eluate
to be quantified using the ELISA kit. # Methanol extraction lig-
uid of raw green tea leaves was diluted 250-fold using 10%
methanol.
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Table 4. Effect of methanol concentration in the washing liquid in Oasis column pretreatment on the removal of catechins in the extract

of grean tea leaves

Methanol Amount of catechins in test solution for ELISA (ug/g) Catechin removal
concentration EGCY EGCg? ECY Ecg?) Total factor (%)
No processing”’ 25 384 36 82 328 0
10% MeOH 3 96 4 24 127 76
60% MeOH 0 70 22 94 82
70% MeOH 0 26 0 11 37 93

9 epigallocatechin. ? epigallocatechin gallate. @ epicatechin. ¥ epicatechin gallate. ©(Total amount of catechins with no processing—Total
amount of catechins by each methanol concentration)/(Total amount of catechins with no pocessing)x 100. / no Oasis HLB treatment.
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Fig. 2. Influence of the catechin concentration on the chloro-
thalonil kit.
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Fig. 3. ELISA standard curves of chlorothalonil in methanol di-
luted in 10% methanol (O), raw green tea leaf methanol extract with-
out purification (X), raw green tea leaf extract purified using HLB

(D).
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Table S. Recovery of chlorothalonil added to the leaves of raw tea and grean tea in the analysis using ELISA kit
Sample Spike level (ug/g) Etraction method Recovery (%, n=3) CV (%)

Raw tea leaves 0.0375 Solvent extraction 86.0 8.1
09 93.3 8.7

Green tea leaves 0.15 Hot water extraction 113.3 10.2
0.9 89.0 10.2
1.5 99.9 6.5
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Fig. 4. Correlation between the estimated concentrations of
chlorothalonil in the spiked green tea analyzed by the established
ELISA method and the reference GC/MS method in solvent extrac-
tion (A) and hot water extraction (O).
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