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ABSTRACT

This paper researches the presence of organophosphate and carbamate pesticide
residues in commercially available Andrographis Paniculata capsule products. Thirty A.
Paniculata capsule products were randomly selected from 3 sources. Ten products from
Lazada, 10 from Shopee, and 10 from local markets. To conduct the screening test, the
GPO-TM Kit and Mahidol Pest Easy Test, which are approved by The Thai Ministry of Public
Health, are utilized. The principle of the GPO-TM kit is the separation of chemical compounds
using the Thin Layer Chromatography (TLC) method. If pesticides are detected, there will be
a white circle on the TLC sheet. For the Mahidol Pest Easy Test, a blue spot indicates that the
sample is safe, light blue if it is slightly hazardous, and white if it is highly hazardous. Using the
GPO-TM Kit, organophosphate and carbamate residues were detectable in 30 samples (100%).
However, that of the Mahidol Pest Easy Test was 23 samples (76.6%). It can be implied that
pesticide contamination in agriculture and the environment continues to be one of the major
public health problems in Thailand. Thus, this research intends to make this information easily
accessible from a public concern perspective so consumers can use this information to be

more careful in choosing to consume Fah Talai Jone capsule products more safely.
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Vi

ACKNOWLEDGEMENTS

| am grateful to have had the opportunity to put out a piece of writing like this in my
life. Thank you Asst. Prof. Dr. Patana Teng-umnuay, Ph.D. for having me as your advisee and
for your valuable insights. Most importantly, | would like to express my sincere gratitude to
Paphitchaya Thetsana, Ph.D. for her steadfast support and guidance from Day 1. | am honored
to have received her generosity and kindness in mentoring me through every line, paragraph,
and chapter of this paper. She is the sole reason this paper exists. Lastly, a big shout out to
my family for always following my tangents and being the driving force behind every
accomplishment in life. To my favourite and only brother, Ken, if you are reading this, | hope

| have made you proud.

Kanyaporn Kuesirikul



VI

TABLE OF CONTENTS

Page
ABSTRACT (THAD. oottt \%
ABSTRACT (ENGLISH). ...ttt s \Y
ACKNOWLEDGEMENTS. ...ttt sttt .V
TABLE OF CONTENTS ..ottt o VI
LIST OF TABLES. ..ottt o IX
LIST OF FIGURES. ..ottt s 2eesesessassesnas X
CHAPTER
1 INTRODUCTION. ...ttt 1
1.1 BACKGROUND OF THE STUDY ...ouitiiieieieieiieieiseieiceise et 1
1.2 RESEARCH QUESTION . ..ottt 2
1.3 OBJECTIVE OF THE STUDY ..ottt 2
1.4 RESEARCH HYPOTHESES. ...t 2
1.5 SCOPE OF RESEARCH. ...ttt 2
1.6 PURPOSE OF THE STUDY ...ttt 2
1.7 CONCEPTUAL FRAMEWORK ....c.ttiuiiiieineintie et 3
1.8 DEFINITION OF TERMS ..ottt 3
2 LITERATURE REVIEW. ..ottt 4
2.1 INTRODUCTION. ... tuieitieirtitieieei sttt 4
2.2 PLANT DESCRIPTION. ...ttt a4
2.3 FAH TALAI JONE FORMS AND DOSAGE........cccoiieeiieinitieinieieeee e 5
2.0 PESTICIDES ..ttt 5
2.5 Toxicological classifiCation.......ccieieeieeeeee e 9
2.6 RELATED STUDIES. ...ttt 11
3 METHODOLOGY ...ttt 13
3.1 INTRODUCTION. ...ttt 13
3.2 SAMPLE MATERIALS ..ottt 13
3.3 INCLUSION CRITERIA ..ottt 13
3.0 GPO-TIM TEST KIT ottt 14
3.5 MAHIDOL PEST EASY TEST ..ottt 15
3.6 DATA ANALYSIS .ot 16



VI

TABLE OF CONTENTS (Cont.)

Page
CHAPTER
B RESULTS et 17
4.1 INTRODUCTION. ...ttt 18
4.2 TABLE OF TEST RESULTS ..ottt e 18
5 DISCUSSION AND CONCLUSION......cuieiiiiriieineinieisineieieiseie e 20
5.1 DISCUSSION . ..ctteietiei ettt 20
5.2 CONCLUSION. ..ottt 23
5.3 SUGGESTIONS. ...ttt e 23

REFERENCES. ...ttt 24



TABLES
4.1

5.1

5.2

LIST OF TABLES

Organophosphate and carbamate screening results

of 30 Fah Talai Jone samples

Standard in Pesticide Detection of organophosphates...

and carbamates

Limit of Detection (LOD) of the Mahidol Pest Easy Test

Page
19

22

23



FIGURE
1.1
2.1

2.2
23
2.4
2.5
2.6
2.7
3.1
3.2

LIST OF FIGURES

Pesticide imports to Thailand (2008 t0 2019)......cccceveieinirirnirieiianes

Morphological characteristics of Andrographis paniculata. ................

(A): aerial part, (B): fruits and flowers, (C):

and (D): fruits

close-up of the flower,

Figure 2.2 Acute effects of organophosphate poisoning......................

The general structure of carbamate pesticides.........coovevivcninininnes

The structure of common pyrethrins.........

The chemical structure of some organochlorine pesticides..............

The World Health Organization (WHO) pesticide classification criteria............

Proportion sample of organophosphate residues detected...............

Mahidol Pest Easy Test instruction sheet...

Pest Easy Test Result Interpretation sheet

10
10
12
16
16



CHAPTER 1
INTRODUCTION

1.1 Background of the Study

This research investigates pesticide residues in a popular Thai Traditional Medicine

(TTM) product - Fah Talai Jone (Andrographis paniculata). Pesticides are widely used around

the world, with one estimate suggesting global usage of up to two million tonnes a year'. In

Thailand, agriculture is a significant sector of the economy, employing up to 30% of the

population and contributing strongly to the economy of rural regions?. It is unsurprising that

there is a high use of pesticides, particularly insecticides and herbicides, as shown in Figure 17,

High use of pesticides is a concern for agricultural workers due to the risks of direct exposure,

as pesticides are associated with neurotoxicity’. Research has also repeatedly shown that

pesticide residues remain on domestically produced produce® . This raises the question of

whether pesticide residues are present in medical products such as Fah Talai Jone.
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Figure 1.1 Pesticide imports to Thailand (2008 to 2019)?



1.2 Research Question
Is there evidence of organophosphate and carbamate pesticide residue in commercially

available Fah Talai Jone products?

1.3 Objective of the Study

The research objective is to investigate carbamate and organophosphate pesticide
residues in commercially available Fah Talai Jone products. Objectives of the study include:
Conducting analysis of commercially available Fah Talai Jone products to investigate

evidence of organophosphate and carbamate pesticide residues.

1.4 Research Hypotheses
There is detectable organophosphate and carbamate residues in commercially available

Fah Talai Jone.

1.5 Scope of Research

The research analyzes the presence/absence of organophosphate and carbamate
residues in 30 commercially available Fah Talai Jone products using the GPO-TM Kit and
Mahidol Pest Easy Test.

1.6 Purpose of the Study
To raise awareness on pesticide contamination in commercially available Fah Talai Jone

products.



1.7 Conceptual Framework

3@ samples Screening Organophosphate
of Fah Talai Jone and Carbamate pesticide

Products residues using GPO-TM Kit and
Mahidol Pest Easy Test

1.8 Definition of Terms

1.8.1 Pesticide
Pesticides are substances that control organisms (insects, fungi, plants, slugs, snails,
weeds, micro-organisms, nematodes, etc.) which destroy plant life and interfere with the

food chain, and which act as vectors for disease organisms to man and animals®.

1.8.2 Fah Talai Jone Products
Fah Talai Jone products employed in the research come in two forms, namely
capsules and tablets. They are purchased from Lazada, Shopee, and local markets. Some

products included in this study are FDA registered while some are not.



Chapter 2

Literature Review

2.1 Introduction

The objective of this study is to investigate organophosphate and carbamate in commercially
available Fah Talai Jone products. The purpose of the literature review is to establish existing knowledge
on pesticides in general and pesticide contamination in Thai agricultural products. The chapter begins
with an overview of Fah Talai Jone. It then continues with a discussion of pesticides, providing a brief
definition and review of chemical typology and toxicological classifications of pesticides. Biological effects
of pesticides in humans and other animals are also discussed here. The second section of the chapter
reviews empirical studies that have investigated pesticide residues in Thai traditional medicines and

agricultural products.
2.2 Plant Description

Andrographis paniculata (Burm.f.) Wall. ex Nees, known in Thailand as Fah Talai Jone,
is a member of the Acanthaceae family’. The plant is native to India and Sri Lanka, and is
cultivated throughout China, Southeast Asia, and several other regions. This plant typically
grows to approximately 30 to 100 centimeters in height, with square, smooth stems, and ovate

leaves (Figure 2.1)°.

Figure 2.1 Morphological characteristics of Andrographis paniculata.
(A): aerial part,

(B): fruits and flowers, (C): close-up of the flower, and (D): fruits®



Fah Talai Jone is a traditional medicine seen in many cultures, including Traditional
Chinese Medicine (TCM), Ayurvedic Medicine, and Thai Traditional Medicine. It is commonly
used to treat different ailments like the common cold, fever, sore throats, and_diarrhea since
the early times’. Its valuable anti-inflammatory, anti-microbial, and anti-infective properties
are derived from the diterpene lactone compound, Andrographolide, present in the plant™.
Thus, Fah Talai Jone is a highly useful source of drugs against pressing problems, such as the

COVID-19 pandemic, today.
2.3 Fah Talai Jone Forms and Dosage

Today it is common to use formulations that deliver Fah Talai Jone as capsules or
powder, which may be dissolved in water or taken on its own. Such formulations provide
added ease and public accessibility to self-treat. It is important to note that andrographolide
concentrations vary depending on the preparation and source, and concentrations are not
always listed on the product packaging. However, the recommended dose of andrographolide
powder to address health concerns such as respiratory diseases is 144 mg to 180 mg per day,
usually delivered across three doses in a day'!. Furthermore, because Fah Talai Jone products
are high in demand, the production process is compromised, leading to many products being
contaminated, adulterated, or even fake!'. There is little research that analyzes pesticide
residues in Fah Talai Jone, which is why this research is significant and relevant to the current

world situation.
2.4 Pesticides

Pesticides can be defined broadly as “substances that control organisms (insects, fungi,
plants, slugs, snails, weeds, micro-organisms, nematodes, etc.) which destroy plant life and
interfere with the food chain, and which act as vectors for disease organisms to man and
animals”®. Commercial pesticides, beginning with copper fungicides, entered agricultural
practice in the 1880s, with organic pesticides being produced commercially from the 1930s°.
While most pesticides applied to crops are removed during cultivation and processing, it is
possible that there could be traces of pesticides present in varying amounts in consumer
products'?. These residues cannot be detected by consumers, and only some residues can be

removed. Thus, understanding pesticide residues is key for protecting consumer health.



Pesticides can be classified based on their chemical structure and origin or based on their

biological effects. Both classifications are discussed below.

2.4.1 Chemical structure typology of pesticides

There are four major classes of pesticides, which have different chemical structures,
derivations, and effects®. These four groups include organophosphates, carbamates, pyrethrins
and organochlorines.

(1) Organophosphates

Organophosphate pesticides, also called organophosphorus compounds, were one of
the first classes of modern pesticides, with development beginning as early as in the 1930s*.
They are typically used for protection against insects and are among the most widely used
pesticides around the world. There are 13 different types of organophosphate pesticides, with
each having a slightly different chemical structure!®. However, they have similar mechanisms,
as they mainly function as acetylcholinesterase (AChE) inhibitors™>. As AChE functions as a
catalyst for the neurotransmitter acetylcholine, AChE inhibitors like organophosphates have
the effect of breaking down neurological function'. Human exposure to organophosphates
can have serious effects (Figure 2.2), although the severity depends on exposure and
duration'®!". These effects, which can range from mild effects like headaches and nausea, to
long-term health problems and even death, are most likely to affect farmers who work directly
with organophosphates. While organophosphate residues in food are usually low, they do

pose a similar risk if consumed*®,



Organophosphate poisoning symptoms

AChE activity (50-90%) AChE activity (10-50%) AChE activity (<10%)

High Possible
&pome F_\posure Complications
Disorientation Convulsions

Muscle twitching

-
Uncontrolled Urination

un;

Excesstve phiegm

Figure 2.2 Acute effects of organophosphate poisoning’

Headache

(2) Carbamates

Carbamate pesticides, which are commonly used as insecticides, are esters of
carbamic acid". The general structure of carbamates is shown in Figure 2.3. Like organophosphates,
carbamates function as AChE inhibitors, meaning that acute and prolonged exposure can have
neurological effects on the body™. Furthermore, as carbamates bond to acetylcholine transmitters,
this effect is non-reversible?. Acute exposure to carbamates can have effects ranging from
hypersalivation to seizures and death, depending on the extent of exposure'® Such effects are
usually short-lived, resolving within 24 hours™. However, even with mild exposure, carbamates can
attack the immune system, causing long-term effects ranging from increased allergen sensitivity to
predisposition to some forms of cancer”’. Like organophosphates, most acute carbamate toxicity
cases are farmers exposed to the chemicals®. However, carbamate residues are also commonly
found on fruits and vegetables at rates exceeding international standards, which does pose significant
risks for consumers in the long term. However, these risks have not been adequately assessed in

most populations®.
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Figure 2.3 The general structure of carbamate pesticides™

(3) Pyrethrins
The third class of pesticides is pyrethrins, which are used as insecticides?.
Pyrethrins, whose general structure is shown in Figure 2.4, are derived from protective
compounds synthesized by plants in the Pyrethrum genus. The acute toxicity of plant-derived
pyrethrins is typically low, which is why they are commonly used in organic farming®.
However, pyrethrins can persist in soil and water, and the toxic effects of chemically

synthesized pyrethrins on humans could supposedly be more severe?
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Figure 2.4 The structure of common pyrethrins®



(4) Organochlorines

Organochlorine pesticides, which are chlorinated compounds (as shown in Figure
2.5), are among the cheapest and most widely used insecticides®. Although as of the early
2000s organochlorines were around 40% of pesticides used by volume, many common
pesticides in this category have been removed from the market”®. The removal of
organochlorines from the market has been driven by the growing recognition that these
chemicals persist and build up in soil and water, a problem which is challenging to remediate?’.
Despite this, organochlorines still have the potential to impact human health through various

endocrine disruption mechanisms?.

Cl Cl H Cl
z
cl——c O cl
]| cc —0 C
= Cl— /S ‘3@
P E—O Cl
Cl Cl Cl ? Cl
DDT Endosulfan Aldrin

Figure 2.5 The chemical structure of some organochlorine pesticides®

2.5 Toxicological classification

The World Health Organization (WHO) classifies pesticides by toxicological effects, with
five categories as shown in Figure 2.6. These classifications, which are based on animal testing
(usually sourced from the manufacturer), include oral and dermal toxicity for all forms of the

pesticide.
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LDs for the rat (mg/kg

Category body weight)
Oral Dermal
Ia Extremely hazardous <5 <50
Ib Highly hazardous 5-50 50-200
IT Moderately hazardous 50-2000 200-2000
I11 Slightly hazardous Over 2000 Over 2000
U Unlikely to present acute 5000 or higher

hazard

Figure 2.6 The World Health Organization (WHO) pesticide classification criteria®
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2.6 Related Studies

There have been several studies that have investicated organophosphate and
carbamate residues in Thai agricultural products. While the following reviews do not focus on
Fah Talai Jone, they do establish the scope of the problem and what may be found in the
primary research.

Suntudrob and team conducted a study establishing a baseline for presence of
pesticide residues in Thai agricultural products. This paper reported on a Ministry of Public
Health monitoring program, in which samples of typical vegetables (ivy gourd, yardlong bean,
water spinach, and Chinese broccoli) (n = 934) were collected from provincial wholesale
markets around the country. Multi-residue extraction and gas chromatography were used to
measure residues of 60 different pesticides. Among the samples, 22.3% were found to have
residue of at least one pesticide, with Chinese broccoli and ivy gourd having the highest
residues”.

Namvong & Chongrattanameteekul investigated sweet basil produced conventionally
and organically (n = 360) which found residues of three different organophosphate chemicals
on 25.8% of samples, including conventional and organic samples. While most samples were
below the European Union’s Maximum Residue Limits (MRL), a total of 11 samples had
residues of two of the pesticides that were above this level®.

A more recent study conducted by Wittayanan & Chaimongkol used gas
chromatography and mass spectrometry (GC-MS) to investigate pesticide residues in cannabis.
The authors investigated 85 samples, including 122 possible pesticides, and identified eight
different pesticides, predominantly organophosphates and carbamates. Most of the samples
(81.2%) were found to have residues of at least one pesticide. The authors did identify a few
samples above MRL, but most were below. This study is particularly useful because it is one
of the few studies that have focused on non-food crops, and it suggests that the rate of
pesticide residues may be higher among non-food crops®.

Wanwimolruk and team investicated three commonly eaten fruits, using GC-MS to
investigate pesticide residues. The authors sampled bananas, pineapples, and dragon fruit,
testing both peeled and unpeeled samples for 85 different pesticide residues. They found
that residues were very high in unpeeled pineapples and dragon fruit (96%), but lower in

bananas (26%). They also found that most of the unpeeled samples exceeded MRL>.
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Another recent study published by Naksen and team used gas chromatography-flame
photometric detector (GC-FPD) to evaluate organophosphate residues on samples of 12
different vegetables from local markets in Northern Thailand (n = 1136). The authors looked
for residues of 19 common organophosphates. Fifty-seven point two percent of the sample
did not have detectable residues, but the remainder had between one and six
organophosphate residues. While most residues did not exceed MRL, residues of chlorpyrifos,
dimethoate, and parathion-methyl were above MRL in between 6% and 20% of different
sample groups (Figure 2.7). This shows that as with the older studies, pesticide residues are

commonplace, although most do not exceed MRL?.

3
residues 4
deletgc:/id residues 6
2 tected residues
residues 0. detected
detected | 0.1 %

8.2 %

Figure 2.7 Proportion sample of organophosphate residues detected®



Chapter 3
Methodology

3.1 Introduction

This chapter proposes an outline of research methods that the researcher followed to
explore the presence of organophosphate and carbamate pesticide residues in Fah Talai June
medicine. The first section provides information on the inclusion criteria and how the samples
were selected. The second section describes the research design that was chosen for the
purpose of this study. The procedures that were followed to carry out this study are also

included.

3.2 Sample Materials

Since little to no literature has described the possible organophosphate or carbamate
pesticide contaminants that are present in Fah Talai Jone products, this investigation would
bridge this gap of knowledge. The objective of study is to analyze and present quantitatively
the presence/absence of organophosphate or carbamate pesticide residue in Fah Talai Jone
samples. Ten commercially available Fah Talai Jone products were purchased as samples
from three different sources: Lazada and Shopee, and local markets. The total number of
samples is 30. This lab study was conducted at the College of Integrative Medicine, Dhurakit
Pundit University.

3.3 Inclusion Criteria

The researcher has included a total of 30 Fah Talai Jone product samples, purchased
at random from Lazada, Shopee, and local markets. 20 samples were bought from Lazada
and Shopee. It is required that the product has an overall rating of 4.8/5 stars and had been
purchased over 1000 times. For the remaining 10 products, the researcher purchased them

from licensed retail pharmacies.
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3.4 GPO-TM Test Kit

3.4.1 Preparation and Extraction

(1)  Added 0.5 grams of finely powdered Fah Talai Jone samples in each
bottle with 5 ml of extraction solution by following instructions and labeled each bottle.

(2) Added approximately 0.25 grams (~ 1 capsule) of charcoal powder into
each sample bottle from 1. Shaked each bottle for 1 minute and left them for another 5
minutes to obtain complete extraction of a clear liquid layer.

(3)  Used a plastic dropper to draw 1 milliliter of clear layer extract in 2. into a metal cup on
the rack of wamm water bath and left it at 48°C until the solution is almost fully evaporated (2-3 drops left).

3.4.2 Testing Procedure

(1) Labelled names of samples to be tested on the upper end of GPO-TM/1 TLC sheet.

(2) Used a capillary tube to draw extract from 1. and leaned the cup from
side to side to dissolve the dried substance. Spotted extract from capillary tip on the spot
point (at the bottom end) on GPO-TM/1 TLC sheet once, then raised the capillary up and
waited for it to air dry, then repeated this process for another 4-6 times until the extract in
the capillary is finished.

(3) Used forceps to pinch the GPO-TM/1 TLC sheet into the TLC tank and
gradually leaned it against the inner wall. Closed the tank cover to let the solution diffuse
upwards until it reached the solvent front line. Then, the sheet was taken out and left to air
dry. Sprayed Testing Solution 1 over GPO-TM/1 sheet used forceps to lay the sheets facing up
on a warm water bath at 37°C, covered with a tray for 10 minutes to obtain constant
temperature.

(4) After 10 minutes, Color Testing Solution (prepared by mixing 1 ml of GPO-
TM 1 Solution and 4 ml of GPO-TM 2 Solution from above) was sprayed on the TLC sheet and

left for 3 minutes to interpret the results.

3.4.3 Result Interpretation

If a white rounded spot is detected in the same spot as that of methomyl, the positive
control, on the purple background on the GPO-TM/1 TLC sheet, it can be concluded that
there are organophosphate and carbamate residues in the sample. The retention factor (Rf) is
0.67. If no white rounded spot is detected on the purple backeround on the TLC sheet, it can

be concluded that the sample contains no organophosphate and carbamate residues.
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3.5 Mahidol Pest Easy Test
3.5.1 Testing Procedure
(1) Finely chopped Fah Talai Jone samples. Used plastic forceps to pinch 1 gram
of the homogenous sample into sample bottle A.
(2) Inserted the filter lid. Shaked bottle A well for 1 minute and let sit for
another 10 minutes.
(3) Added solvent 1 from bottle A into the right well (R) with a plastic strip. Let
sit for 10 minutes for a chemical reaction.
(4) Pulled out the plastic strip and add 2 drops of solvent B into the left well
(L). Set the timer for 20 minutes.
(5) Interpreted the results by comparing it to the control test kit.
3.5.2 Preparation of Control Kit
(1) Added 1 drop of solution from the control bottle into well A of the rapid
test device. Let sit for 10 minutes for a chemical reaction. Used forceps to pinch 1 gram of
the homogenous sample into sample bottle A.
(2) Pulled out the plastic strip and added 1-2 drops of solution from bottle B
into the left well (L). Let sit for another 20 minutes.
(3) After 20 minutes was up, observed the results in the right well (R) in

comparison Figure 3.3
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Figure 3.1 Mahidol Pest Easy Test instruction sheet™!

3.5.3 Result Interpretation

Dark blue = safe Eociiiol P
Light blue = slightly hazardous Sample a

White = highly hazardous

safe Slightly Highly
hazardous  hazardous

Figure 3.2 Result interpretation instruction sheet™

3.6 Data analysis

Results from both test kits are discussed to provide accurate analysis of each sample.



Chapter 4

Results

4.1 Introduction

30 different commercially available Fah Talai Jone products were selected at random
from three locations, namely Lazada, Shopee, and local markets to undergo preliminary
organophosphate and carbamate pesticide toxicity screening. Medicinal plants such as Fah
Talai Jone are commonly taken in the form of capsules due to ease of administration, which
is why the samples included were all in capsule format. Each sample was attentively tested

using two different test kits: the GPO-TM Kit and Mahidol Pest Easy Test.

4.2 Table of Test Results

Table 4.1 shows that using the GPO-TM Kit, 30 samples tested positive (100%) by
comparing with Methomyl, where a white rounded spot is detected on the purple background
on the GPO-TM/1 TLC sheet, which can be concluded that there are organophosphate and
carbamate residues in the samples. Using the Mahidol Pest Easy Test, 23 samples tested

positive (76.6%), where the spot is identical to that of the control kit.



18

Table 4.1 Organophosphate and carbamate screening results of 30 Fah Talai Jone samples

GPO-TM Kit Mahidol Pest
No. Fah Talai Jone Brand Source
Results Easy Test Results
1 | Abhaibhubejhr Lazada + Safe
2 | Yanhee Lazada + Slightly hazardous
3 | Herb Thai Jong Lazada + Slightly hazardous
4 | Ouay Un Osot Lazada + Highly hazardous
5 | Giffarine Lazada + Safe
6 | VitalKlares (blister pack) Lazada + Highly hazardous
7 | asvueulas Abhai Andro Lazada + Sligshtly hazardous
8 | Karaboon Lazada + Safe
9 | Phuluang Herbs Lazada + Safe
10 | Fa Tha Lai Chon Capsules Lazada + Safe
11 | Khaolaor (blister pack) Shopee + Slightly hazardous
12 | Phuluang Herb Shopee + Safe
13 | Fa Tha Lai Chon Capsules Shopee + Sligshtly hazardous
14 | Phukon Herb Shopee + Safe
15 | Ouay Un Osot Shopee + Safe
(blister pack)
16 | No brand (in clear sealed Shopee + Safe
pack)
17 | Ma Mangkorn Yiab Dow Shopee + Safe
18 | Thongek Brand Shopee + Slightly hazardous
19 | Thanyaoporn Herbs Shopee + Safe
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Table 4.1 (Cont.)

GPO-TM Kit Mahidol Pest

No. Fah Talai Jone Brand Source

Results Easy Test Results
20 | CK Natural Herbs Shopee + Safe
21 | Karaboon (small blister Local market + Safe

pack)

22 | KMP Local market + Slightly hazardous
23 | Abhaibhubejhr (blister pack) | Local market + Safe
24 | Sand-M Local market + Slightly hazardous
25 | Lamthong Karnpat Local market + Slightly hazardous
26 | SiamHerbal Local market + Safe
27 | PhytoCare Local market + Safe
28 | Khaolaor (bottle) Local market + Slightly hazardous
29 | Ajarn Panthep and Dr. Wear | Local market + Safe
30 | Charoenwatrs Local market + Safe

+ = Detected



Chapter 5

Discussion and Conclusion

This study investigated the presence of organophosphate and carbamate pesticide
residues in Fah Talai Jone products, which are commonly used to treat illnesses such as colds
and fevers. This supplement became increasingly popular during the COVID-19 pandemic due to
its antimicrobial properties. Due to this, the demand for Fah Talai Jone products skyrocketed,
meaning adulterated and contaminated products became a widespread occurrence. This research
involved the random selection of 30 commercially available Fah Talai Jone products, which were
purchased from online marketplaces Lazada and Shopee, local markets. Initial screening tests
were conducted using the GPO-TM Kit and Mahidol Pest Easy Test. The researcher has chosen to
utilize standardized test kits as a feasible way to rapidly detect pesticide residue in Fah Talai Jone

products and promote food safety.
5.1 Discussion

The purpose of this study was to raise awareness on pesticide contamination in
commercially available Fah Talai Jone products. This was achieved by selecting 30 samples to
undergo thorough testing to identify possible pesticide residue. The results from the two different
test kits used differed slightly. Using the GPO-TM Kit, organophosphate and carbamate residues were
detectable in 30 samples (100%). However, that of the Mahidol Pest Easy Test was 23 samples
(76.6%). The statistics are relatively conceming. As the literature review in Chapter 2 discussed, there
has been little prior research into pesticide residues in Fah Talai Jone products. This is an interesting
point, as there have been reports regarding the widespread findings of counterfeit and adulterated
Fah Talai Jone in the market due to its popularity and as a result of poor regulation of herbal
supplements'". The aforementioned results second this statement and this research has indicated
that there may be a further danger to the consumption of Fah Talai Jone, which is the high level of
pesticide residue that could potentially pose long-term health impacts to users.

The GPO-TM Kit and Mahidol Pest Easy Test can only provide initial screening test result.
Thus, residues with small concentrations cannot be precisely measured. These concentrations are

said to be below the limit of detection (LOD), shown in Table 5.1 and Table 5.2.



Table 5.1 Standard in Pesticide Detection of organophosphates and carbamates
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32,33

Name of Standard Substances

Limit of Detection in vegetables, fruits,
and grains

(LOD ; mg/kg)

Organophosphates
Chlorfenvinphos 0.14
Chlorpyrifos 1.9
Diazenon 9.4
Dichlorvos 0.05
Dicrotophos 0.13
Monocrotophos 0.24
Profenofos 0.56

Carbamates

Bendiocarb 0.69
Carbaryl 3.2
Carbofuran 0.10
Methomyl 0.39




Table 5.2 Limit of Detection (LOD) of the Mahidol Pest Easy Test™

Name of Standard Substances

Limit of Detection in vegetables, fruits,

and grains

(LOD ; mg/kg)

Organophosphates
Chlopyrifos 0.5
Dichlorvos 0.001
Dimethoate 0.01
Fenitrothion 0.05
Malathion 0.025
Methidathion 0.05
Monocrotophos 0.5
Phosalone 0.1
Primiphos-methyl 0.25
Profenofos 0.05
Triazophos 0.1
Carbamates
Carbaryl 0.05
Carbofuran 0.05
Carbosulfan 0.05
Fenobucarb 0.05
Isoprocarb 0.1
Methiocarb 0.0005
Methomyl 0.001
Pirimicarb 0.05
Promecarb 0.1
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5.2 Conclusion

In conclusion, this research has identified a potentially serious issue with Fah Talai
Jone, a popular traditional medicinal product in Thailand, which is the presence of
organophosphate and carbamate residues. Because the production and distribution of Fah
Talai Jone products and herbal supplements have conveniently gone under the radar, there
has yet to be a clear way to address this problem in a practical way. More research needs to
be done in terms of identifying precise residue levels in such Fah Talai Jone products and how
to minimize them. To finalize, these findings are suggestive that further research would be
needed to fully understand the degree of pesticide contamination in herbal medicines like

Fah Talai Jone.

5.3 Suggestions

5.3.1 Suggestions from conducting this research.
One of these limitations was the use of the GPO-TM Kit and Mahidol Pest Easy
Kit for evaluating pesticide residues. While these tests detect the presence of pesticide
residues, they do not quantify the pesticide residue levels or identify specific pesticides that
are present. It is also possible that there were samples with small concentrations that did not
reach the Limit of Detection. Using the GPO-TM Kit, organophosphate and carbamate residues
were detectable in 30 samples (100%). For the Mahidol Pest Easy Test, 23 samples (76.6%)

tested positive.

5.3.2 Suggestions for future research
To obtain more detailed qualitative data, higher precision techniques to
investigate pesticide residues on produce should be considered. For example, different studies
have used a more reliable and robust method, such as gas chromatography-mass
spectroscopy (GC-MS) to investigate pesticide residues on Thai traditional vegetables®?.
Therefore, there is an opportunity to investigate Fah Talai Jone pesticide residues in more
detail by applying such analysis techniques, which can provide quantitative information about

the exact type of pesticide contamination and the level of pesticide contamination.



REFERENCES

24



25

REFERENCES

. Sharma A, Kumar V, Shahzad B, Tanveer M, Sidhu GPS, Handa N, Kohli SK, Yadav P, Bali
AS, Parihar RD, et al. Worldwide pesticide usage and its impacts on ecosystem. SN Applied
Sciences [Internet]. 2019;1. doi: 10.1007/s42452-019-1485-1.

. Laohaudomchok W, Nankongnab N, Siriruttanapruk S, Klaimala P, Lianchamroon W, Ousap
P, Jatiket M, Kajitvichyanukul P, Kitana N, Siriwong W, et al. Pesticide use in Thailand:
Current situation, health risks, and gaps in research and policy. Human and Ecological Risk
Assessment: An International Journal [Internet]. 2020;27:1147-1169. doi:
10.1080/10807039.2020.1808777.

. Namvong U, Chongrattanameteekul W. Pesticide Residues on Sweet Basil, Ocimum
basilicum L.(Labiatae) Under Different Production Systems From Central Thailand. Agr.
Nat. Resour. [Internet]. 2013 Oct. 31 [cited 2024 Mar. 191:47(5):695-703. Available from:
https://\i01.tci-thaijo.org/index.php/anres/article/view/243119

. Suntudrob J, Jongmevasna W, Payanan T, Srikote R, Wittayanan W. Monitoring of pesticide
residues in domestic vegetables in Thailand during 2015. Asia Pac J Sci Technol [Internet].
2018 Aug. 31 [cited 2024 Mar. 19];23(4):APST-23. Available from: https://so01.tci-
thaijo.org/index.php/APST/article/view/82352

. Wanwimolruk C. Food Safety of Thailand’s Pineapples, Bananas, and Dragon Fruits from Pesticide
Contamination: a Study Using GC-MS Analysis. Philippine Journal of Science [Internet]. 2022 [cited
2024 Mar 19];151:-2326. Available from: https://repository.li.mahidol.ac.th/handle/123456789/86355
. Ballantyne B, Marrs TC. Marrs, “Pesticides: An Overview of Fundamentals. In T. C. Marrs &
B. Ballantyne (Eds.)”, Current Toxicology Series, pp. 1-23, Dec 2003, doi:
https://doi.org/10.1002/0470091673.ch1

. Hossain MdS, Urbi Z, Sule A, Rahman KMH. Andrographis paniculata(Burm. f.) Wall. ex
Nees: A Review of Ethnobotany, Phytochemistry, and Pharmacology. The Scientific World
Journal [Internet]. 2014;2014:1-28. doi: 10.1155/2014/274905.

. Intharuksa A, Arunotayanun W, Yooin W, Sirisa-Ard P. A Comprehensive Review of
Andrographis paniculata (Burm. f.) Nees and Its Constituents as Potential Lead
Compounds for COVID-19 Drug Discovery. Molecules. 2022 Jul 13;27(14):4479. doi:
10.3390/molecules27144479.


https://doi.org/10.1002/0470091673.ch1

10.

11.

12.

13

14

15.

16.

17.

18.

26

REFERENCES (Cont.)

Chaiyasit K, Torkaew W, Boonsiri K. Medicinal plants and the communication on precautionary
use of herbs during COVID-19 outbreak in Thailand. Bioactive Compounds in Health and
Disease [Internet]. 2021;4:180. doi: 10.31989/bchd.v4i8.825.

Okhuarobo A, Ehizogie Falodun J, Erharuyi O, Imieje V, Falodun A, Langer P. Harnessing
the medicinal properties of Andrographis paniculata for diseases and beyond: a review
of its phytochemistry and pharmacology. Asian Pacific Journal of Tropical Disease
[Internet]. 2014;4:213-222. doi: 10.1016/52222-1808(14)60509-0.

Jangsook P., “Read Medicine Labels” - How to Safely Use Green Chiretta Against COVID-
19. Chula.ac.th. https://www.chula.ac.th/en/highlight/50619/ (accessed 10 May 2023)
Eto M. & Zweig G., “Organophosphorus Pesticides”, Organic and biological chemistry,
vol. 1, Dec 2017, doi” https://doi.org/10.1201/9781351075305

. Elersek T, Filipic M. Organophosphorous Pesticides - Mechanisms of Their Toxicity.

Pesticides - The Impacts of Pesticides Exposure [Internet]. 2011; doi: 10.5772/14020.
Katz FS, Pecic S, Tran TH, Trakht |, Schneider L, Zhu Z, Ton-That L, Luzac M, Zlatanic V, Damera S,
Macdonald J, Landry DW, Tong L, Stojanovic MN. Discovery of New Classes of Compounds that
Reactivate Acetylcholinesterase Inhibited by Organophosphates. Chembiochem. 2015 Oct
12;16(15):2205-2215. doi: 10.1002/cbic.201500348.

Figueiredo TH, Apland JP, Braga MFM, Marini AM. Acute and long-term consequences of
exposure to organophosphate nerve agents in humans. Epilepsia. 2018 Oct;59 Suppl
2(Suppl 2):92-99. doi: 10.1111/epi.14500.

Kaushal J, Khatri M, Arya SK. A treatise on Organophosphate pesticide pollution: Current
strategies and advancements in their environmental degradation and elimination.
Ecotoxicol Environ Saf. 2021 Jan 1;207:111483. doi: 10.1016/j.ecoenv.2020.111483.
Fatunsin OT, Oyeyiola AO, Moshood MO, Akanbi LM, Fadahunsi DE. Dietary risk assessment of
organophosphate and carbamate pesticide residues in commonly eaten food crops. Scientific
African [Internet]. 2020;8:e00442. doi: 10.1016/j.sciaf.2020.e00442.

Gupta RC. Carbamate Pesticides. Encyclopedia of Toxicology [Internet]. 2014;661-664.
doi: 10.1016/b978-0-12-386454-3.00106-8.


https://doi.org/10.1201/9781351075305

19.

20.

21.

22.

23.

24.

25.

26

27

REFERENCES (Cont.)

Silberman J, Taylor A. Carbamate Toxicity. 2023 May 1. In: StatPearls [Internet]. Treasure
Istand (FL): StatPearls Publishing; 2024 Jan-.

Dhouib I, Jallouli M, Annabi A, Marzouki S, Gharbi N, Elfazaa S, Lasram MM. From
immunotoxicity to carcinogenicity: the effects of carbamate pesticides on the immune
system. Environ Sci Pollut Res Int. 2016 May;23(10):9448-58. doi: 10.1007/s11356-016-
6418-6.

Elgsueta S, Valenzuela M, Fuentes M, Meza P, Manzur JP, Liu S, Zhao G, Correa A.
Pesticide Residues and Health Risk Assessment in Tomatoes and Lettuces from Farms of
Metropolitan Region Chile. Molecules. 2020 Jan 15;25(2):355. doi:
10.3390/molecules25020355.

Lybrand DB, Xu H, Last RL, Pichersky E. How Plants Synthesize Pyrethrins: Safe and
Biodegradable Insecticides. Trends Plant Sci. 2020 Dec;25(12):1240-1251. doi:
10.1016/j.tplants.2020.06.012.

Singh S, Mukherjee A, Jaiswal DK, de Araujo Pereira AP, Prasad R, Sharma M, Kuhad RC,
Shukla AC, Verma JP. Advances and future prospects of pyrethroids: Toxicity and
microbial degradation. Sci Total Environ. 2022 Jul 10;829:154561. doi:
10.1016/j.scitotenv.2022.154561.

Jayaraj R, Megha P, Sreedev P. Organochlorine pesticides, their toxic effects on living
organisms and their fate in the environment. Interdiscip Toxicol. 2016 Dec;9(3-4):90-100.
doi: 10.1515/intox-2016-0012.

Naksen W, Hongsibsong S, Xu Z-L, Kosashunhanan N, Kerdnoi T, Prapamontol T,
Patarasiriwong V. Health Risk Assessment from Organophosphate Insecticides Residues in
Commonly Consumed Vegetables of Local Markets, Northern Thailand. Journal of

Health Research [Internet]. 2022;37:153-162. doi: 10.56808/2586-940x.1009.

. Wittayanan W, Chaimongkol T. Determination of pesticides residue in cannabis, cannabis

extract and cannabis oil by gas chromatography tandem mass spectrometry technique.

Pharmaceutical Sciences Asia [Intemet]. 2021;48:354-366. doi: 10.29090/ppsa.2021.04.20.107.



27

28.

29.

30.

31.

32

33

28

REFERENCES (Cont.)

. Ajiboye TO, Kuvarega AT, Onwudiwe DC. Recent Strategies for Environmental
Remediation of Organochlorine Pesticides. Applied Sciences [Internet]. 2020;10:6286. doi:
10.3390/app10186286.
Bajwa U, Sandhu KS. Effect of handling and processing on pesticide residues in food- a
review. J Food Sci Technol. 2014 Feb;51(2):201-20. doi: 10.1007/s13197-011-0499-5.
The WHO Recommended Classification of Pesticides by Hazard and guidelines to classification,
2019 edition [Intemet]. 2020. Available from: https//Awwv.who.int/publications/iitem/9789240005662.
Asianmedic.. “For detection of 2 pesticide compound residues in vegetables, fruits, and
whole grain.” asianmedic.com. https://asianmedic.com/wp-content/uploads/2017/07/GPO-TM-
1-KIT-Organophosphate-and-Carbamate.pdf (Accessed May 10,2023)
“MT Pest easy test ganageuansimimdnuuamnmaluinuazuald” Faculty of Medical
Technology [Internet]. Available from: https://mt.mahidol.ac.th/mtinnotrex/service/.
- UseMANTENISIENs1T0dg (@Uufl 419) [Buwmesiile]. (2563). ownsifiansiwnnd @UUT 3)

dUAU 20 NOFRNNEY 2565, wdalean https./dLparliament.go.th/handle/20.500.13072/571265,
. UIeMANIENIINEEI TG vl 387, [Bumesiiinl. (2560). mmsﬁﬁmsﬁwmﬁw, [ndasie

20 wgeAneu 2565] Wdslgann https://dl.parliament.go.th/handle/20.500.13072/536459


https://asianmedic.com/wp-content/uploads/2017/07/GPO-TM-1-KIT-Organophosphate-and-Carbamate.pdf
https://asianmedic.com/wp-content/uploads/2017/07/GPO-TM-1-KIT-Organophosphate-and-Carbamate.pdf
https://dl.parliament.go.th/handle/20.500.13072/571265
https://dl.parliament.go.th/handle/20.500.13072/536459

29

va Y A
Useanriveu

dl 2 &I aa
%o - wana N3 Nef3na
Us2IRNIsANE

WA 2564 - SnwIMansUdn (MANgATUILNYF) A1V ILAY INUETTU

PRIAINTUUN NS

Uszauni1salineu

W.A. 2566 - wdnausauSUUUAS 90U Avrluswastail

W.A. 2565 - LAATULEUNUSTITNISANEY 1SS 8ULILIBIRUTOUALNTN

a L% = & 1a 13 1
INYNIRUTEOULATUTYUANYT AUIUNDANIUALYDI



	Titlepage
	Abstract
	Acknowledgment
	Contents
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Reference
	Profile

