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Detecting Insecticide Contamination and Determining Prevalence

of Protozoa in Fresh Vegetables from Fresh Markets,

Maung Phayao, Phayao Province

Kritpaphat Tantiamornkul Touchchapol Mataradchakul

ABSTRACT

Organic vegetables remain popular
among consumers. Nonetheless, food-borne
pathogenic protozoa contaminated from soil,
water, transportation and applying organic
fertilizers may pose a negative effect on
health. The present study aimed to detect
insecticide contamination, determine the
prevalence of protozoa and using PCR,
examine the correlations of vegetables with
insecticide contamination and protozoa
positive samples in fresh vegetables from
fresh markets, Maung Phayao District, Phayao
Province. Ten fresh vegetables were randomly
bought from markets (100 samples) including
kitchen mint, lettuce, coriander, nappa cabbage,
chinese kale, cabbage, celery, spring onion,

cilantro and Thai water convolvulus. Kitchen
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mint was the most insecticide contaminated,
at 80% (8/10). The most positive results in
detecting protozoa were 80% in 3 types of
vegetables including kitchen mint, nappa
cabbage and chinese kale. The application of
insecticide on vegetables was not correlated
with the positive identification of protozoa at
X2 = 2.115, P >0.05. The results of this study
included detecting protozoa and defining the
factor of protozoa contamination with fresh
vegetables that affect humans. This information
could be applied to prevent contamination

and clean fresh vegetables before consuming.
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Table 1 Oligonucleotide Primers and Conditions Used in PCR Assay for Detection of Intestinal

Protozoa.
Primers Nucleotide Sequences PCR Cycling Product Size
(5° 2 3) Conditions (Base pair)

Cryptosporidium parvum COWP
Forward  CAAATTGATACCGTTTGTCCTTCTG 95°C 15 min/[95°C 30 s,

= 25 Base Pair 58°C 1 min, 72°C 1 min] 150
Reverse =~ GGCATGTCGATTCTAATTCAGCT x40 cycles, 72°C 5 min

= 23 Base Pair
Giardia duodenalis SSU rRNA
Forward ~GACGGCTCAGGACAACGGTT 95°C 15 min/[95°C 30 s,

= 20 Base Pair 55°C 1 min, 72°C 1 min] 63
Reverse = TTGCCAGCGGTGTCCG x40 cycles, 72°C 5 min

= 16 Base Pair
Entamoeba histolytica SSU rRNA
Forward  AACAGTAATAGTTTCTTTGGTTAGT  95°C 15 min/[95°C 30 s,

AAAA = 29 Base Pair 55°C 1 min, 72°C 1 min] 135
Reverse ~ CTTAGAATGTCATTTCTCAATTCAT x40 cycles, 72°C 5 min

= 25 Base Pair
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Table 2 The Contamination of Insecticide Residues in Fresh Vegetables from Fresh Market

in Phayao Province, Thailand.

Number of Positive (%)

Vegetables Group 1 Group 2 Group 1 or Group 1 and
Organophosphate Organochlorine Group 2 Group 2
and Carbamate and Pyrethroid
Kitchen Mint 4 (40) 7 (70) 8 (80) 3 (30)
Lettuce 0 0 0 0
Coriander 1 (10) 1 (10) 2 (20) 0
Nappa Cabbage 1 (10) 1 (10) 1 (10) 1 (10)
Chinese Kale 1 (10) 3 (30) 3 (30) 1 (10)
Cabbage 1 (10) 1 (10) 2 (20) 0
Celery 6 (60) 1 (10) 6 (60) 1 (10)
Spring Onion 4 (40) 1 (10) 5 (50) 0
Culantro 4 (40) 1 (10) 4 (40) 1.(10)
Thai Water Convolvulus 0 0 0 0
Total (100) 22 (22) 16 (16) 31 (31) 7 (7)
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Figure 1 The positive bands of Cryptosporidium spp., G. duodenalis and E. histolytica by

using PCR.

Lane M: DNA ladder 25 bp; Lane 1 : Cryptosporidium spp. (150 bp); Lane 2 : G. duodenalis

(63 bp); Lane 3 : E. histolytica (135 bp); Lane P: Positive control and Lane N: Negative control.
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Figure 2 The Prevalence of Protozoa According to Types of Vegetables.
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Table 3 The Contamination of Protozoan Parasites in Fresh Vegetables from Fresh Market

in Phayao Province, Thailand.

Number of positive (%)

Vegetables Cryptosporidium  Giardia Entamoeba At least 1 > 2 Protozoa
parvum duodenalis histolytica Protozoa
Kitchen Mint 3 (30) 2 (20) 7 (70) 8 (80) 3 (30)
Lettuce 1 (10) 3 (30) 5 (50) 6 (60) 3 (30)
Coriander 5 (50) 1 (10) 0 (0) 5 (50) 1 (10)
Nappa Cabbage 8 (80) 2 (20) 7 (70) 8 (80) 7 (70)
Chinese Kale 3 (30) 1 (10) 6 (60) 8 (80) 2 (20)
Cabbage 5 (50) 1 (10) 0 6 (60) 0
Celery 3 (30) 0 5 (50) 6 (60) 2 (20)
Spring Onion 4 (40) 1 (10) 4 (40) 5 (50) 3 (30)
Culantro 2 (20) 0 0 2 (20) 0
Thai Water Convolvulus 1 (10) 2 (20) 0 3 (30) 0
Total (100) 35 (35) 13 (13) 34 (34) 57 (57) 21 (21)
mstudloussiafifdaunasienisase  avvanuluslads 36 fnee (3ppaz 52.17) LAy
wulyslada asyalainuluslag 33 flet (Feuay 47.83)

wansAnwmulusladaronan 57 fed  dedensimemnudiiusuesmInTanussLed
(onaz 57) wazliwulusladh 43 dede  Mdaunassanisasranulusladludnanlagls
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Table 4 The Correlation of Insecticide on Protozoa Contamination in Fresh Vegetables.

Insecticides (%) No Insecticides (%) Total (%)
Protozoa 21 (67.74) 36 (52.17) 57 (57)
No Protozoa 10 (32.26) 33 (47.83) 43 (43)
Total 31 (31) 69 (69) 100 (100)

Fisher's Exact Test: Xz = 2115, P = 0.191
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