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ABSTRACT

The study was conducted to investigate the exposure of eggplant farmers
in Sta. Maria, Pangasinan to various types of pesticides, aswell asthe risk
factors associated with increased pesticide exposure. There was atotal of
fifty eight farmersinterviewed in the conduct of the study coming fromfive
communities. Survey questionnaires were used to gather information
regarding personal background of the farmers and farming practices. Data
showed that 91% of the farmers used Prevathon (chlorantraniliprole). This
wasfollowed by Malathion (78%), M ospilan (acetamiprid) (28%), Lannate
(methomyl) (22%), and Hosthathion (triazophos) (22%). The pesticideswith
the highest amount used in liters were Siga (chlorpyrifos) at 0.53 liters,
Triband (chlorphenahyr) at 0.48 liters, Magnum (cypermethrin) at 0.40 liters,
Lannate (methomyl) at 0.37 liters, Brodan (chlorpyrifos), Hercules
(triazophos), Solomon (imidacl oprid + betacyfluthrin + cyclohexane) at 0.26
liters each. The average amount used per application was 0.18 liters (s.d.
0.16). The pesticideswith the highest liter-years of exposure were Solomon
(imidacloprid + betacyfluthrin + cyclohexane) at 5.40 liter-years, Lannate
(methomyl) at 4.93 liter-years, and Magnum (cypermethrin) at 4.44 liter years.
The study further showed that most of the farmers have experienced
pesticide spills during application (95%). The body parts that were
commonly spilled by pesticideswere the back, legs, arms, shoulders, hands,
and face. The other risk factors shown in the data were non use of PPE by
farmers (41%), wiping sweat with pesticide-resiude contaminated cloth
(50%), spraying against thewind (47%), and re-entering previoudy sprayed
area (48%). Pesticide spillageis also acommon experience of farmers. Most
of thefarmersexperienced pesticide spillage dueto |eaking backpack sprayer
(76%), while spraying (72%), and while mixing (74%). The study showed
that there is significant exposure to pesticides of various types among
eggplant farmersin Pangasinan.  © 2013 Trade Sciencelnc. - INDIA
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INTRODUCTION ing countriesarefound toxic and environmentally per-
sistent. Pesticide usage accountsfor about 20% of the
Many chemicalsusaedintensivelyinmost develop-  global chemica$%3Y. Pesticidesar widely used in agri-
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culture, and vegetablefarmingisaform of income-gen-
eratinglivelihoodin most deve oping countries. Asmod-
ernagriculturedeve ops, vegetablefarming hasbecoming
highly pesticide dependent(?. Several studies have
shown that exposure of farmersand agricultural work-
ersto pesticides posed adverse health effectssuch as
irritation of theeyes, excessive saivation, dermatitis,
asthma, burning sensationsin eyes/face, skinirritation,
headache, dizziness, and respiratory effectg?72%
2326282082 Pro| onged exposure hasbeen noted to cause
chronic health problems, i.e. cancer and reproductive
and developmental health disordersto farmerd®. In
worst cases, pesticide exposure can even causefatal-
ity. Deaths due to pesticide exposure have been re-
corded in many parts of theworl di10142527,

Thisstudy looked into the pesticide use of eggplant
farmers, and therisk factors associated with pesticide
exposure. Pangasinan was chosen becauseitisthelarg-
est eggplant producer in the Philippines. The produc-
tion va ue of eggplant was 3,142.9 million pesosinthe
year 2009, Thetotd areaplanted to eggplant isabout
21.2 thousand hectares, and eggplant cultivationisone
of themain sourcesof livelihood of small-scaefarmers
inthe country!*2,

MATERIALSAND METHODS

Thiswasacross-sectiond study that involved egg-
plant farmersin StaMaria, Pangasinan asthe target
population. Based on random sampling calculation, 58
farmers were selected for the study coming from 5
barangaysof StaMaria, Pangasinan from May to Sep-
tember 2011.

Pangas nan waschosen becauseitisthelargest egg-
plant producer inthe Philippineswith aproductionvol-
umeof 62,842.08 metric tonsfor 2010. Thisstudy was
conducted for the basdline datagathering for theinsec-
ticide residue determination of eggplant samplesin
Pangasinan. Survey questionnaireswereused to gather
information regarding persond background of thefarm-
ers(i.e., age, educational attainment, marital status,
length of stay in present address, etc.), farming prac-
tices(i.e. planting, applying insecticides, and harvest-
ing), insecticides used, and exposure variables. The
questionnairesincluded inquiriesabout agriculturd and
farming activitiessuch asthenumber of yearsthefarmer
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has been using pesticides, thekindsof pesticides used,
the amount of pesticidesused per application of each
kind of pesticide, thespraying frequenciesof using pes-
ticides(i.e., hoursper day, days per week, weeks per
month, months per year, year per cropping season),
and thekindsof farming activitiesperformed. Informed
consent was duly undertaken. Another dataanaysis
used included descriptive stati stics such asfrequency
distribution, mean and standard deviation. The study
did notinvolveintrusive measuresnor hedth interven-
tion among subjects. Ethical consideration consisted of
informed consent by the respondents. Thisproject was
submitted and registered with the Research Adminis-
tration GrantsOfficeof theNationd Institutesof Hedl th,
University of thePhilippinesManila

RESULTSAND DISCUSSION

Socio-demographicprofile

The study was conducted in five communities of
Sta. MariaPangas nan, namely, Ca-litang, Cauplasan,
Samon, Pilar, and Namagbagan. Mgjority of there-
spondents were from Samon (28 respondents). Two
(2) respondents each were from Namagbagan and Pi-
lar, seven (7) respondentsfrom Cal-litang, and 19 re-
spondents from Cauplasan. Among the respondents,
53weremadesandfive (5) werefemaes. Theaverage
age of the farmer-respondents was 45 (standard de-
viation, 10.098). Mg ority belonged to ages41-45 years
old (24%). Mg ority of the respondentswere ableto
attain secondary (high school) education (40%). The
average number of household membersof thefarmers
was5 (s.d. 1.612) persons, and mgjority having 4-5
household members (55%). The farmers have been
staying in their present address on an average of 36
(s.d. 16.287) years. Theaverage distance of their farm
totheir houseswas 320 (s.d. 330.380) meters. Others
noted that their farmswere about 100 to 200 meters
away from their houses (34%). The household mem-
bersof thefarmerswereaso involvedin pesticideap-
plication (34%).

Among therespondentswho said that their house-
hold memberswereinvol ved in pesticide gpplication,
nine (9) wives, 12 adults, 13 older children, and two
(2) young children werefound involved and exposed
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to pesticide in the farm. Take home epsticides were
observed by bringing homethe used containers, pesti-
cideapplicatorsand clothings.

The average area of farms was 1 hectare (s.d.
0.658). Farmersmanaged afarm of about 0.5 hectares
(43%). Themost common eggplant diseaseswerethe
fruit and shoot borer, bacteria wilt, gphids, and blight.

Pesticide spillageand other risk factorsin farm-
ing activity

Therearemany risk factorsthat may increase pes-
ticide exposure of farmers such as pesticide spillage,
improper disposa of pesticide containers, cocktailing
of pesticides, and route of pesticide exposure.

For pesticide spillage, most of thefarmersexperi-
enced thisduring application (95%). Thebody parts
that werecommonly spilled with pesticideswerethe
back, legs, arms, shoulders, hands, and face. Many
farmers were not using proper PPE (41%). Instead,
they used makeshift PPEs such aslong sleeves, and T-
shirt which they used to cover their face. Other risk
factorsincuded not bathingimmediately after they were
spilled with pesticide on their body (7%), using pesti-
cide-residue contaminated clothinwiping their sweat
(50%), spraying against thewind (47%), and re-enter-
ing previously sprayed area (48%).

Asfor theactivity that farmer was performingwhen
pesticidespillsoccurred, 76% were spilled dueto leak-
ing backpack sprayer, 72% while spraying, and 74%
whilemixing(TABLE 1).

Disposa of pesticide container isalso another fac-
tor in pesticide exposure. In thisstudy, mgority of the
TABLE 1: Distribution of farmersby risk factors

Risk Factors
Experienced spill on the body

Frequency Percentage

from mixing insecticides 55 9
;ﬂi!ygrue to leaking backpack a4 76
Spill while mixing 43 74
Spill while spraying 42 72
Wiping off Sweat with Fabric 29 50
'Iz?ezntry to a Previoudly Sprayed 28 48
Spraying against the wind 27 47
Improper PPE 24 41
Not taking a bath immediately 4 7

*multiresponse
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farmers (53%) sold their used pesticide containers.
Some (41%) destroyed them and threw with other trash
whileothers(9%) buried or burned (7%) them (TABLE
2).

TABLE 2 : Distribution of farmers by disposal of used
pesticidecontainers

Disposal Practices Freguency Percentage
Sdl 31 53
Destroy 24 41
Bury 5 9
Burn 4 7

*multiresponse

Asfor theroute of pesticide exposure, thefarmers
noted that it wasmainly viadermal (95%), followed by
respiratory (86%), ocular (21%), and then oral (3%)
(TABLED3).

TABLE 3: Distribution of farmers by route of pesticide
exposure

Route Frequency Per centage
Dermal 55 95
Respiratory 50 86
Ocular 12 21
Oral 2 3

*multiresponse
Pesticide exposure

Thefarmersin Pangas nan used amixture of insec-
ticides such as carbamates, organophosphates, and
pyrethroids. Based on the study, 91% of the farmers
used Prevathon (chlorantraniliprol€). Thiswasfollowed
by Maathion (78%), M ospilan (acetamiprid) (28%),
Lannate (methomyl) (22%), and Hosthathion
(triazophos) (22%). The pesticides with the highest
amount usedin literswere Siga(chlorpyrifos) at 0.53
liters, Triband (chlorphenahyr) at 0.48 liters, Magnum
(cypermethrin) at 0.40 liters, Lannate (methomyl) at
0.37 liters, Brodan (chlorpyrifos), Hercules(triazophos),
and Solomon (imidacloprid + betacyfluthrin + cyclo-
hexane) at 0.26 literseach. The average amount used
per applicationwas0.18liters(s.d. 0.16) (TABLE4).

The study results also showed that the average
sprayingtimewas2 (s.d. 0.36) hours/day, 4 (s.d. 1.74)
daysiweek, 4 (s.d. 1.10) weeks/month, 5 (s.d. 0.88)
months/yearsandl1.10 (s.d.0.23) year/cropping season
(TABLEDS).
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TABLE 4: Digtribution of farmer shy thetype of pesticidesused and theamount of pesticidesused per application

Brand Name Active Ingredient Type of Pesticides Tg)l(;(;sisty Freg. Percentage appﬁ?attig?g/r] L)
Prevathon Chlorantraniliprole Anthranilic diamide Insecticide 4 53 91 0.14
Malahion Malahion Organophosphate Insecticide 4 45 78 0.13
Mospilan Acetamiprid Neonicotinoid Insecticide 3 16 28 0.13
Lannate Methomyl Carbamate Insecticide 2 13 22 0.37
Hosthathion Triazophos Organophosphate Insecticide 2 13 22 0.13
Decis Deltamethrin Pyrethroid Insecticide 4 12 21 0.14
Brodan Chlorpyrifos Organophosphate Insecticide 2 10 17 0.26
Magnum Cypermethrin Pyrethroid Insecticide 4 9 16 0.40
Pegasus Diafenthiuron Thiourea Insecticide 2 8 14 0.17
Tamaron M ethamidophos Organophosphate Insecticide 1 5 9 0.03
Siga Chlorpyrifos Organophosphate Insecticide 2 5 9 0.53
Solomon Imidac| o;é; (le ;rt])e(it(zcn)éfluthrin + Neorgect?:)ilr;)j r?] ;Q&gwgd * nsedticide 2 4 7 0.96
Hercules Triazophos Organophosphate Insecticide 2 3 5 0.26
Voliamfleq ~ Chiorantraniiprole + Anthranilic cramide + Insecticide4 3 5 0.004
Triband Cartap hydrochloride Carbamate Insecticide 3 2 3 0.48
Kotetsu Chlorphenapyr Organophosphate Insecticide 3 2 3 0.17
Selecron Profenofos Organophosphate Insecticide 2 2 3 0.03
Padan Cartap hydrochloride Carbamate Insecticide 4 1 2 0.02
Ultimate Profenofos Organophosphate Insecticide 2 1 2 0.03
Super cartap Cartap hydrochloride Carbamate Insecticide 3 1 2 0.02
Extreme Cartap hydrochloride Carbamate Insecticide 3 1 2 0.005
Mean 0.18
Sd 0.16

The pesticideswith the highest liter-yearsof expo-
surewere Solomon (imidacloprid + betecyfluthrin+ cy-
clohexane) at 5.40 liter-years, Lannate (methomyl) at
4.93 liter-years, and Magnum (cypermethrin) at 4.44
liter years. The pesticideswith the highest liter-years of
exposure per percentage of pesticide used were
Prevathon (chlorantraniliprole) at 1.60, Ma athion at
1.56, and Lannate (methomyl) at 1.08 (TABLE 6).

Asshownin TABLE 6, thefarmersin Pangasinan
have been using pesticidesfor alongtimewith an aver-
ageof 14 (9.07) years. Thefarmerssprayed their crops
onan averageof 2 (s.d. 0.36) hours/day, 4 (s.d. 1.74)
days/week, 4 (s.d. 1.10) weeks/month, 5 (s.d. 0.88)
months/yearsand 1.10 (s.d.0.2)

DISCUSSION

Thefarmersin Pangasinan used avariety of insec-
ticides such as carbamates, organophosphates, and

pyrethroids. They a so used some newly registered ac-
tive ingredients of pesticides such as acetamiprid,
imidacl oprid, and thiametoxam that belong tothegroup
of neonicotinoidsand chlorantraniliprole, aswell as
diafenthiuron that belongsto the group of anthranilic
diamide and thiourea, respectively*,

The dataabove also show that household mem-
bers are exposed to pesticide application. The other
farmers’ family members, those who were not involved
In pesticide application, can be exposed to pesticides.
Thisisdueto para-occupationa exposureor tekehome
exposure. Para-occupationa exposureincludeswash-
ing and cleaning pesti cide-contaminated clotheswith
the other clothes, returning homewearing the clothes
used during pesticideapplication, mixing and storing
pesticidesinside or near the house, and cleaning the
equipments used in pesticide application (i.e., back-
pack sprayer, mixing tools, etc) at home*”. Thefarm-
ersin Pangasinan were observed returning homewith
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TABLES5: Digtribution of farmer sby sprayingfactors

Name Active Ingr edient "Gy wek  momhs yews  sowon
Prevathon Chlorantraniliprole 1.95 4.08 3.96 4.37 114
Malathion Malathion 1.83 4.03 3.35 4.20 1.13
Mospilan Acetamiprid 2.16 311 2.88 4.50 1.08
Lannate Methomyl 1.62 3.89 3.30 4.00 1.13
Hosthathion Triazophos 212 6.27 3.00 5.00 1.20
Decis Deltamethrin 2.09 6.63 4.00 6.00 1.00
Brodan Chlorpyrifos 1.89 3.72 3.06 4.81 1.00
Magnum Cypermethrin 1.78 3.25 3.06 5.56 1.00
Pegasus Diafenthiuron 2.29 3.63 3.29 2.64 1.43
Tamaron Methamidophos 1.67 5.00 7.00 5.00 1.00
Siga Chlorpyrifos 2.30 3.75 4.75 6.00 1.00
Solomon 'm'dac'fgggghgxf'“th”” 1.88 2.88 2.63 5.25 1.00
Hercules Triazophos 2.00 3.00 4.00 3.00 2.00
Voliamflexi  Chlorantraniliprole +Thiametoxam 2.00 7.00 4.00 4.50 1.00
Triband Cartap hydrochloride 1.00 2.75 3.00 4.50 1.00
Kotetsu Chlorphenaphyr 1.50 7.00 4.00 4.50 1.00
Selecron Profenofos 1.50 3.50 3.00 5.50 1.00
Padan Cartap hydrochloride 1.00 7.00 4.00 3.50 1.00
Ultimate Profenofos 2.00 4.00 4.00 5.00 1.00
Super cartap Cartap hydrochloride 2.00 7.00 4.00 4.00 1.00
Extreme Cartap hydrochloride 2.00 1.00 1.00 4.00 1.00
Mean 1.84 4.40 3.58 4.56 1.10
s 0.36 1.74 1.10 0.88 0.23

the same clothes they used during pesticide applica
tion. Thus, the pesticideresidues|eft on their clothes
can beasource of pesticide exposureto the other mem-
bersof thefamily. Another possible pathway of expo-
sureof thefarmer familiesistheproximity of their houses
to the farms. Mgjority of the farmswere 100 to 200
metersaway from their houses. Assuch, pesticidedrift
can occur and could possibly causethe potentia expo-
sureof thefarmer familiesto pesticides*”. Thefarmers
in Pangasinan a so used cocktailing of pesticidesinor-
der to savetimein pesticide application aswell asto
increaseeffectivity of insecticides. Smilarly, amongthe
ricefarmersinVietnam, theimproper usage of hazard-
ous pesticideswas observed. They mixed 2-5 pesti-
cidessmultaneoudy. Inanother study, farmersbelieved
that cocktailing increased the effectivity of the pesti-
cide?,

Dueto hot weather condition, most farmersdo not
practicetheproper precautionsinworkinginthefield.

Likewise, farmersin Pakistan werereported not using
any protective equipment becauseit isuncomfortable
and inconvenient to cover their mouth and nosewhile
working inthefarm. They only worelong pants and
shirtswhen spraying pesticides*®. Studieson poor us-
age of protective equipment showed anincreased pes-
ticideresidue accumulationin thebody!®?. Similarly,
among the Benguet farmers, therisk factorsfound were
using damaged backpack sprayer, spillage on hands,
and spraying against thewind™9.

Asdsoshownin TABLE 4, many chemicasused
in devel oping countriesaretoxic, persistent and non-
patented thus posing adverse hed th effectsto the com-
munity and theenvironment(®. Thefarmersin Pangasinan
werefound using Tamaron, with an activeingredient of
methamidophos and classified asClass 1 insecticide
(most toxic). Of the 21 brands of insecticidesused by
thefarmers, 9 belonged to Class 2 (moderately toxic).
Theactiveingredientsof these Class2 insecticideswere
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TABLE 6: Distribution of farmershy liter-year sof exposureand liter-year sof exposur e per per centageof pesticide used

Brand . . Amt' usgd/ nul\rﬂggrn of Liter-years L iter-years of exposure
Name Active Ingredient  Percentage Appl|cat|on years of of exposure per per gentage of
(inL) pesticide used
usage
Prevathon Chlorantraniliprole 91 0.14 12.52 1.75 1.60
Malathion Malathion 78 0.13 15.37 2.00 1.56
Mospilan Acetamiprid 28 0.13 11.62 151 0.42
Lannate Methomyl 22 0.37 13.33 4.93 1.08
Hosthathion Triazophos 22 0.13 24.89 3.24 0.71
Decis Detamethrin 21 0.14 25.50 3.57 0.75
Brodan Chlorpyrifos 17 0.26 10.75 2.80 0.48
Magnum Cypermethrin 16 0.40 11.11 4.44 0.71
Pegasus Diafenthiuron 14 0.17 13.71 2.33 0.33
Tamaron M ethamidophos 9 0.03 4.00 0.12 0.01
Siga Chlorpyrifos 9 0.53 131 0.69 0.06
Imidacloprid
Solomon +betacyfluthrin 7 0.26 20.75 5.40 0.38
+cyclohexane

Hercules Triazophos 5 0.26 10.00 2.60 0.13
?I/:)'('Iam CT?L?Q;%”(‘)')‘(%"E} 5 0.004 10.10 0.04 0.002
Triband Cartap hydrochloride 3 0.48 7.50 3.60 0.11
Kotetsu Chlorphenaphyr 3 0.17 15.00 2.55 0.08
Selecron Profenofos 3 0.03 15.00 0.45 0.01
Padan Cartap hydrochloride 2 0.02 40.00 0.80 0.02
Ultimate Profenofos 2 0.03 20.00 0.6 0.01
Super cartap  Cartap hydrochloride 2 0.02 0.17 0.003 0.00006
Extreme Cartap hydrochloride 2 0.005 5.00 0.03 0.0006
Mean 0.18 13.70 2.07 0.40

s 0.16 9.07 1.69 0.50

methomyl, triazophos, chlorpyrifos, diafenthiuron, mix-
tureof imidacloprid, betacyfluthrin, and cyclohexane,
and profenofos. Moreover, most of thefarmersinter-
viewed were not aware of theband color of theinsec-
ticidesthey used. Theband color of insecticidessigni-
fiestheleve of itstoxicity or hazardousness. Inasimi-
lar sudy, farmersin Vietnamwerefound usngrestricted
pesti cides such as organophosphates categorized by
WHO asextremey/ highly hazardous and moderately
hazardous pesticides (toxicity classes| and || respec-
tively) . InIndia, mgjority of thefarmersused chemical
insecticidesof al mgor classes(ie., organochlorines,
organophosphates, carbamates, and synthetic pyre-
throids) to kill the eggplant fruit and shoot borer!.
Onetypeof insecticidesused by thefarmersiscar-
bamate. Thistypeof pesticide hastheability to disrupt

theenzymethat functionsin regul atinganeurotransmit-
ter called acetyl choline thus affecting the whol e ner-
vous system. Early symptoms of carbamate poisoning
include muscle weaknesses, dizziness, swesating, and
discomfort. Theinhibition of the acetylcholinesterase
enzyme can bereversible at the earlier stages®?. Other
symptoms such asheadache, sdivation, nausea, vomit-
ing, diarrhea, and abdomind aremanifetationsof higher
level of exposureto carbamates. Blurred vison, muscle
twitching, and durred vision are a so other symptoms
reported caused by exposureto carbamatesd®d. Cartap
hydrochloride and methomyl aretheactiveingredients
that bel ong to the group of carbamate pesticides. Both
cartap hydrochloride and methomyl were used by the
farmersinterviewed for thisstudy.

Cartap hydrochoride has a high water solubility
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whichis200 g/L a 20°C. Itisnon-volatilebased onits
vapor pressurewhichis1.00 X 10° mPaat 25°C and
Henry’s Law of Constant (dimensionless) which is 5.62
X 102at 20°C. Itisnon-persistent given that its soil
degradation half-lifeis3 daysintypical aerobic Situa-
tion. It haslow bioaccumul ation potential 9,

Methomyl hasahighwater solubility whichis55000
mg I at 20°C. Itisvolatile based onitsvapor pressure
whichis0.72mPaat 25°C. Itisnon-volatilein confor-
mity withitsHenry’s Law of Constant which is at 2.13
X 10%Pam® mol* at 25°C. It isnon-persistent asits
s0il degradation haf-lifewhichis7 daysintypica aero-
bic stuation. It has stable aqueous photolysis. Itsague-
oushydrolysisisvery persistent and stableat pH 5to
pH 7 withahalf-lifeof 36 daysat pH 9, all at 25°C. It
isamarginal leacher™, anditismobilebased onits
K oc - Organi c-carbon sorption constant whichis 25.2
ml g™.

Methomyl hasalow biocaccumulation potentia, and
assuch, therewasno methomyl residuefound. Risk of
exposureto methomyl isthrough dermal absorption,
and as such 64% of thefarmerssaid they experienced
skinirritation. Moreover, methomyl isaacetylcholinest-
eraseinhibitor, respiratory tract irritant, and eyeirri-
tant(2l. | the study, 29% of thefarmers said that they
experienced eye redness, and 28% reported muscle
pan.

Carbamate hasa high water solubility of thetwo
activeingredients. Technically, thehigher thewater solu-
bility, thelower theabsorption (diss pation hdf-life) and
sothehigher theleaching ability. Hence, thisinsecticide
can contaminate thegroundwater. However, other fac-
torssuch as soil texture (e.g., clay, sandy, loam) and
the amount of organic matter present, groundwater
depths, pesticide application (e.g. methods, amount,
frequency, etc), and irrigation process should also be
considered in analysing the possibilities of acertain
chemicd for groundwater contamination. Though, study
of Andreu and Pico™® noted that pesticideswith high
water solubility werethe most hazardous pesticides.
The use of carbamates among Pangasinan farmers
should be monitored.

Pyrethroid isanother type of insecticides used by
thefarmers. Theseare synthetic formsof pyrethrin, a
naturally occurring pesticide found in chrysanthe-
mumgs*Y, Theseinsecticidesareoneof theleast acutely
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toxic pesticidesto mammalssincethey arereadily de-
activated by metabolic processes. When exposed to
pyrethroidswith cyano-groups, burning anditching sen-
sations can be experienced which can be devel oped to
numbness®®. Thefarmersinthisstudy used pyrethroids
such asddtamethrin (Decis) at 21%, and cypermethrin
(Magnum) at 16%.

Detamethrinhasalow water solubility whichis0.2
mg/L at 20°C. Itisnon-persistent becauseitssoil deg-
radation haf-lifeis 13 daysintypica aerobic Stuation.
Itsagueous photolysisis stable with ahalf-life of 48
daysat pH 7. It haslow leach ability and isnon-mobile,
so it hasatendency to adsorb in eggplant fruitsorin
s0il. It hashigh bioaccumulation potentia . Deltamethrin
posesdight risk to smdl children through dietary expo-
sure. Thisactiveingredientisknown asendocrinedis-
rupter and neurotoxicant!*®, thus affecting the mental
development of children. Alpha-cypermethrinaso has
ahighbiocaccumulation potentia, and itsexposureroutes
includeinhalation and dermal contact in occupationa
setting. Inthisstudy, thefarmersreported that they ex-
perienced respiratory tract symptoms such ascoughing
(9%), and skinitchiness (28%). Thisisnot uncommon
among those exposed to deltamerthin manifesting in
respiratory and skin irritations*®. The high
bioaccumul ation potential of both deltamerthin and
cypermertrin aso posesrisk to health of consumers of
eggplants.

Another type of pesticideisthe organophosphate.
Organophosphate pesticides havethe ability to affect
the nervous system by disrupting the acetyl cholinest-
eraseenzyme™, Asaresult of acetylcholinesterasein-
hibition, early symptoms such as headache, nausea,
dizziness, swesting, and sdivation aremanifested. Other
symptomssuch asvomiting, weakening, muscletwitch-
ing, dbdomind cramps, and diarrheaimplied aggravat-
ing cases®¥. In this study, farmersreported of head-
ache (22%), nausea (10%), dizziness (14%), and weak-
ening (17%).

The organophosphate insecticides used by
Pangasinan farmers were malathion, triazophos,
chlorpyrifos, methamidophos, chlorfenapyr, and
profenofos. Mdathion hasamoderate water solubility
whichis148 mgl*at 20°C. Itisvolatile asits vapor
pressure which is 3.1 mPa at 25°C. It has low
bioaccumulation potential. Thisactiveingredientis
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known as acetylcholinesterase inhibitor and
neurotoxicant(*®. Onthe other hand, Triazophoshasa
low water solubility whichis35 mg |t at 20°C. Itis
margind leacher™, Thisinsecticideisan acetylcholinest-
eraseinhibitor, neurotoxicant, respiratory tract irritant,
skinirritant, and eyeirritant!*®,

Another group of pesticidesused by Pangasinan
farmerswerethechlorpyrifoscompounds. Chlorpyrifos
has high bioaccumulation potentid . Thiscompound has
been known to cause reproductive and devel opment
problems, acetyl cholinesteraseinhibition, and eyeand
skinirritationg®.

M ethamidophos hasahigh water solubility which
iIS200 g/L at 20°C. It is volatile based on its vapor
pressurewhichis2.3 mPaat 25°C. It isnon-volatile
according toitsHenry’s Law of Constant which is at
1.60 X 10%Pam?® mol at 25°C. It isnon-persistent
based onitssoil degradation half-lifewhichis3.5 days
intypica aerobic situation. Its aqueous photolysisis
stablewith ahaf-life of 90 daysat pH 7. Itsagueous
hydrolysisisnon-persistent with ahalf-lifeof 5 daysat
20°C and pH 7. Itisamarginal leacher based on its
Groundwater Ubiquitous Score(GUS) leaching poten-
tid index whichis2.18™. Itisvery mobilewith1ml g
1K oc - Organic-carbon sorption constant. It haslow
bicaccumul ation potentia . M ethamidophos can be ab-
sorbed throughingestion, inhdation and skin contactin
occupationd setting. Thisactiveingredientisknown as
aectylcholinesteraseinhibitor, neurotoxicant, and mu-
tagen(:®,

Organophosphates are the most frequently used
type of insecticide among Pangasinan farmers. Of all
thelisted activeingredientsthat wereused by thefarm-
ers, themost toxic activeingredientsbelonged to this
group. Methamidophos, whichisthe most toxic of al
theactiveingredients, hashighwater solubility and very
mobile. It can therefore contaminate groundwater.
Chlorpyrifos, whichwasused by thefarmersinlargest
amount hasahigh bioaccumulation potentid, thus, put-
ting thecommunity at highrisk for possible poisoning.

Neonicotinoidisthegroup of insecticidesnewly reg-
istered. Neonicotinoidswere devel oped after the natu-
ra insecticide, nicotine. Neonicotinoids act on specific
neuron pathway in insects which eventually lead to
death. Minor eyereddeningismanifested when exposed
to neonicotinoids. No studiesyet weredocumented re-
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garding human poisoning caused by neonicotinoidgd.
The active ingredients belonging to this group are
imidacloprid, thiametoxam, and acetamiprid. These
activeingredients under the neoni cotinoid group have
highwater solubility, and therefore, can contaminatethe
water table.

Anthranilicdiamideisanew dassof insecticidethat
actson specificinsects’ muscle cell receptors that even-
tualy causesdeath of theinsect. Anthranilic diamides
are regarded as extremely safe to mammal 3.
Chlorantraniliprolewhich hasactiveingredient Anthra-
nilic diamidewerethe most frequently usedinsecticide
by the brand name of Prevathon. Fifty three percent of
eggplant farmersin Pangasinan used Prevathon.

Dataa so show that farmersareat risk of cumula-
tiveexposure. Similarly, thefarmersinIndiasprayed an
average of 54 timesduring winter season. In Vietnam,
thefarmerswereobserved spraying thar cropstoo many
timeswith very high dosages of pesticidesthroughout
the season. It was al so observed that farmersin Viet-
nam sprayed oneday before harvest to maketheir pro-
duce and cropslook good and smooth. Somefarmers
in Pangasinan also practiced the same pre-harvest
method. Thissignificantly increaseshedlthrisksto the
consumers particularly thosewho eat raw vegetabl es.

CONCLUSION

This study showed that eggplant farmers in
Pangas nan were exposed to different kindsof i nsecti-
cides. Theactiveingredientsof theinsecticideswere
shown to have adverse health effects on humansand
theenvironment. Mogt of theinsecticidesthe Pangasinan
farmersused bel ong to organophosphates. Based on
the survey, the farmerswere not using proper protec-
tive equi pment when handling pesti cidesand they were
exposed to variousrisk factors such as spillage during
mixing, loading, and spraying, re-entry to previously
Sprayed area, and using pesticide-res due-contaminated
clothinwiping swest. Farmerswerefound frequently
experiencing skinitchiness, eyeredness, musclepain,
and headache. Thesefrequently self-reported health
symptoms of thefarmers may belinked to their pro-
longed and improper use of insecticidesasshownin
related studies.

The study recommendsthat locad programsshould
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beimplemented in the areato promote good agricul -
tural practices, reduced pesticide use, and information
dissemination on adverse effects of pesticidesto hu-
man health and theenvironment.

Acknowledgement iscited for Internationa Ser-
vicefor theAcquigtion of Agri-biotechApplicationsthat
gavethefunding support for this project.
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