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Abstract - Fruits and vegetables consumption is recommended at least 400 g per day due to they were significant sources of 
vitamins, minerals, dietary fiber and phytochemical. Besides their nutrient value, these products can be a source of toxic 
substances--pesticide residues. The toxic residues may lead to chronic toxicity; including cancers, genetic changes, blood 
and nerve disorders, and reproductive effects. The objective of this study was to determine the presence of pesticide residues 
in fresh vegetables on local markets and supermarkets in Klongluang, PathumThani. 10 types of commercially available 
fresh vegetables(150 samples) namely,cabbage, tomato, broccoli, coriander, spring onion, Chinese cabbage, Chinese kale, 
Chinese morning glory, Thai eggplant and celery, were determined pesticide residues : Organo phosphorus and Carbamates 
group. They were non-quantitative determined by enzyme cholinesterase inhibition-based colorimetric technique. The 
remaining acetylcholine would then be developed with a red-brown color of a commercially available test kit (GT pesticide 
test kit®). Results showed that, 5.33% of the vegetables samples, no residues were detect, 79.34% of the samples was 
detected pesticide residues at low-level (≤50% inhibitory concentrations), and 15% of the samples was detected pesticide 
residues at high-level (>50% inhibitory concentrations), exceeding a safety threshold. The percentage of high-level 
contaminated samples was high for three different vegetables: Chinese cabbage (33.33 %), broccoli (33.33%) and spring 
onion (26.33%). The findings of this study provide useful information on the current contamination status of food 
establishments’ area in Klongluang, Pathumthaniand also points that, the continuous monitoring and strict regulation of 
pesticide use on vegetables are necessary. 
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I. INTRODUCTION 
 
The recommendation of fruits and vegetables 
consumption is at least 400 g per day for prevention 
of chronic diseases and health promotion [1]. 
Vegetablesis a good source of micronutrient, dietary 
fiber, and phytochemical. Besides their nutrient 
value, these products can be a source of toxic 
substances-- pesticide residues. These compounds on 
fruits and vegetables can be transferred directly to 
humans, with harmful health effects. 
 
Organophosphorus and Carbamates compounds are 
widespread used as pesticides, insecticides[2]. The 
main effect of these compounds is the inhibition of 
the acetylcholinesterase enzyme, which is essential 
for the central nervous system, accumulation of the 
acetylcholine neurotransmitter [3]. Thus, pesticide 
may lead to chronic toxicity; include blood and nerve 
disorders, reproductive effects, cancers, and genetic 
change [4].The level of pesticide residues in 
foodstuffs is commonly legislated so as a significant 
aspect of initiatives to reduce potential human health 
effect. Regulatory authorities in many countries have 
been setting up monitoring systems for the 
agricultural products and public health. Maximum 
Residue Limit (MRLs) advocate food safety by 
restricting the concentration of a residue permitted on 
a commodity. Thus, MRLs are not toxicological 
limits, but they are toxicologically acceptable [5]. 
Codex Alimentarius Commission establishes 

maximum residue limits (MRLs) for pesticides in 
food (expressed in mg/kg) [6]. To decrease human 
health risk from pesticide residue, it is relevant to 
develop fast and reliable methods for determination 
of main group of pesticides in vegetables. An 
alternative to the determination method of these 
compounds, Department of Medical Science, the 
Ministry of Public Health of Thailand has developed 
assay kits capable of detecting pesticides residue in 2 
main classes; enzyme cholinesterase inhibition-based 
colorimetric technique. A validation result of these 
kits is impressive (e.g. 93% accuracy, 98% 
sensitivity, and 79% specificity) [7]. The Thai Food 
and Drug Administration (FDA) use this test kits to 
monitor pesticide residues in agricultural products 
and to determine the suitability of importation of 
agricultural products at the point-of-entry into 
Thailand [8]. This commercially available test kit is 
rapid, simple and selective methods for the fast 
analysis of these pesticide residues because they are 
with operational simplicity. In Thailand, pesticide 
residue regulation exists in law but there is not fully 
enforced. Fresh vegetables sold at local markets is 
usually not analyzed for pesticide residues as 
supermarket and export goods, which raises concerns 
about the perceived safety levels of local food 
supplies in contrast with exported products [9]. 
Therefore, pesticide residues in vegetables have not 
been well monitored. 
 Hence, those problems lead to the objective of this 
study that, to determine the presence of pesticide 
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residues in fresh vegetables on local market and 
supermarket in Klongluang, PathumThani, Thailand. 

 
II. DETAILS EXPERIMENTAL  
 
2.1. Sample and reagent 
The commercially available vegetable samples were 
collected during the appropriate season by randomly 
selected wholesalers or large supermarkets from 3 
local markets and 2 supermarkets in Klongluang 
districts. The fresh vegetable samples included 
cabbage, tomato, broccoli, coriander, spring onion, 
Chinese cabbage, Chinese kale, Chinese morning 
glory, Thai eggplant and celery. Samples were 
analyzed within 2 h stored at 4˚C until the analysis. 
The commercially available test kits (GT pesticide 
test kit®) for non-quantitative pesticide residues 
determination were purchased from the Department 
of Medical Science, the Ministry of Public Health of 
Thailand. 

 
2.2 Analytical procedure 
The analysis of pesticide residues was carried out 
using enzyme cholinesterase inhibition-based 
colorimetric technique. A method is described for 
determination of organophosphorus and carbamates 
group.  
A portion of sample (1 kg) was chopped and blended 
for 3min. 5g of the homogenized sample was 
extracted with 5ml dichloromethane, vigorously 
shaking for approximately 1 min and let it stand for 
10-15 min. Pipetted 1mLof solution into a test tube 
and then added1mL of 5%ethanol. Adjusted the air 
releasing from the air pump into the extract solution, 
and then it was incubated until 
dichloromethane(lower layer) was evaporated. From 
this step, it was performed at 32˚C in water bath. 
Mixed 0.5ml acetylcholinesterase into pesticide 
extracted solution, incubated mixture for additional 
10min. Added 0.375 mL and 0.25 mL of the mixed 
acetylcholine solutions in sodium acetate into cut 
point of high control and low control tube, 
respectively. Added1 mL of acetylcholine solutions 
in sodium acetate, incubated all 3 tubes for 30 min. 
Then, add 1ml hydroxylamine into all tubes for 
neutralization.Finally, 0.5ml hydrochloric acid and 
0.5ml ferric chloride were added to produce the color 
change. The remaining acetylcholine would be 
together with chemicals develop a red-brown color, 
compared the colors of extracted pesticide solution 
with the high control and low control tubes. If there 
has beless color than control tube, the toxic could be 
not detect. If there has begreater color than control 
tube, it could be detected for pesticide residue but at 
low level, (there are some toxic residues inhibited the 
cholinesterase enzyme at less than 50%).If the 
extracted sample tube develops a dark red color, it 
regarded as high (there are some toxic residues 
inhibited the cholinesterase enzyme at 50%)Detection 
limit of this test kit was 0.05mg/kg. 

III. RESULT AND DISCUSSION 
 

3.1. Pesticide residues in different markets 
The present study was conducted in Pathumthani 
province which is a central province near Bangkok, 
Thailand. Fresh vegetable samples were randomly 
purchased from 3 local markets and 2 supermarkets in 
Klongluang. Pesticides were detected in samples of 
vegetables from all the markets investigated. 

 

 
Fig. 1Number of vegetables sample contain pesticide 
residues; not detect, low-level detection and high-
level detection for each local market and supermarket 
 
Result showed that the proportions of samples were 
categorized by number of vegetables contaminated 
pesticides, which were no pesticides; pesticide 
detected of low-level; and pesticide detected of high-
level for each market. The incidence of high-level 
contaminated pesticide was the highest level in local 
market B (36%) and supermarket B (30%). All 
samples showed low-level of pesticides detected in 
local market C and supermarket B. (Fig.1)The 
percentage of high-level contaminated pesticide 
residue in samples from the supermarkets (30%) were 
slightly higher than those seen in the samples from 
the local markets (24.4%). In Thailand, prices of 
vegetables sold in supermarkets are substantially 
higher than the products sold in the local markets. A 
similar observation was also found in the between 
sale place. This data implies that the level of pesticide 
contamination of these commercially available 
vegetables cannot be warranted by the price of the 
produce. Our findings also emphasize the fact that 
consumed vegetables sold in the supermarkets in 
Thailand are not pesticide-free or organically grown 
as the merchant’s state on the produce labels. 
Wanwimolruk et al., 2016 [10]reported that 
percentage of pesticides detected in the 3 types of 
vegetable samples from local markets or 
supermarkets were similar. 
 
The pesticides were detected exceeding their MRLs 
at a rate of 48% (local markets) and 35% 
(supermarkets) for the Chinese kale; 71% (local 
markets) and 55% (supermarkets) for the pakchoi, 
and 42% (local markets) and 49% (supermarkets) for 
the morning glory.  
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3.2. Pesticide residues in different type of vegetables 

 
Fig. 2 Number of sample containing pesticide residues; not detect, low-level detection and high-level detection for difference type of 

vegetables 
 

10 types of commercially fresh vegetables including 
cabbage, tomato, broccoli, coriander, spring onion, 
Chinese cabbage, Chinese kale, Chinese morning 
glory, Thai eggplant and celery (150 samples), the 
total number of commodities containing residues low-
level, high-level and no pesticide residues detected is 
presented in Fig. 2. Results showed that, 5.33 % of 
the vegetables samples, no residues was detect, 79.34 
% of the samples detected pesticide residues at low-
level (≤50% inhibitory concentrations), and 15 % of 
the samples detected pesticide residues at high-level 
(>50% inhibitory concentrations).In 2009, Thai FDA, 
the Ministry of Public Health of Thailand reported 
that 3.25% of 54,140 commercialy available fresh 
food samples in local markets were contaminated 
with pesticide residues exceeding a safety threshold 
[11]. Recently, there is a report on the pesticide 
monitoring program for vegetables and fruits, it was 
found that violations in commodities marketed in 
Thailand were in a range of 5% in the 2011 to 4% in 
the 2013. [12]. These rates reported by the Thailand 
FDA were approximately 3 times lower than the 
incidence of pesticide detection exceeding a safety 
threshold (15%) found in this study. The total number 
of commodities containing residues exceeding a 
safety threshold, coriander (6%),celery (26%),spring 
onion (26%), Chinese cabbage(33%), Chinese kale 
(13%), broccoli (33%), cabbage(13%) presented in 
Fig.2. The percentage of contaminated samples was 
high in three different vegetables: Chinese cabbage, 
broccoli and spring onion.All samples of Chinese 
moring glory, Thai egg plant and tomato 
weredetected pesticide residues in low-level. Fig. 2 
Number of sample containing pesticide residues; not 
detect, low-level detection and high-level detection 
for difference type of vegetablesIn case of Chinese 
kale, 117 sample from local markets in Nakhon 
Pathom Province, Thailand was also investigated the 

pesticide residues. This represents a 29% of pesticide 
detection exceed the MRL, this rate is much higher 
than the result of this study (15%) [13].Screening of 
pesticide residues in fresh vegetables in Changchun, 
northeast, China, it showed 23.4% of samples 
contained organophosphorus exceed MRL. Incidence 
of contaminated pesticide detection was higher than 
this study [14].Data of this study were primarily 
generated using non-quantitative colorimetric assay 
test kits.However, thispesticide test kit is limited in 
detection to only 2 main groups of pesticides and 
does not give a quantitative determination of 
pesticide concentration; it may represent an 
underestimation of the safety threshold violations [7]. 
 
The findings of this study provided useful 
information on the current contamination status of 
food establishments’ area in Klongluang, 
Pathumthani and points to the continuous monitoring 
and strict regulation of pesticide use on vegetables 
that they are necessary. However, results of this study 
were also confined to these vegetables sold in a few 
central district of Thailand and did not reflect for the 
whole country as sample sizes were small. 

 
CONCLUSIONS 
 
There is considerable contamination of pesticides in 
the ten commonly consumed vegetables in Thailand. 
15% of sample contaminated pesticide residues 
exceeding a safety threshold. The incidence of pestici 
decontamination was found to be similar between the 
vegetables purchased from local market sand 
supermarkets. The findings of this study provided 
useful information on the current contamination 
status of in Klongluangand points to the continuous 
monitoring and strict regulation of pesticide use on 
vegetables are necessary. 
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