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ABSTRACT

The determination of profenofos pesticide residuéomato (Solanum lycopersicum L.) had been inyatd by
using Gas Chromatography technique with Flame Pinetoic Detector (FPD). The tomato was collectedrfro
Koto Baru, Tanah Datar, West Sumatera, Indonedie. Jamples were divided into three groups: unwastieeto,
washed with tap water and washed with detergemhflas were extracted once by ultrasonication fomfifutes
with 100 mL ethyl acetate. Results showed thatdh®to contained profenofos pesticide residue. dmgashed
tomato, washed with tap water and washed with det&rcontains 0.15940.0079; 0.070+0.0009 and 0060016
ppm respectively. This data was obtained from te&asurement as much as three times on each samipde. T
profenofos residue levels do not exceed the MaxiResidue Limit (MRL) that established by Indone&ational
Standard (in ppm). Statistical tests with one-wdOVA (SPSS 20.0) showed there was decrement Ievibls of
profenofos pesticide residues significantly betweemwashed tomatoes, tomatoes washed with tap veatdr
tomatoes washed with detergent (P <0.05).

Keywords : residue, profenofos, gas chromatograpbsato.

INTRODUCTION

Tomatoes are one type of fruit that often consufnesh, this fruit also traded a lot at supermadsd traditional
market. Vitamin and mineral contents very beneffiziancrease of nutrition and health. But, tomat@eoduction
process often encounter pests and diseases afthiskcondition can caused crop shrinkage or lo$& method
control that most frequently performed by the farsnis usage of pesticide. The use of pesticideleane any
residues that could caused environmental pollutiomyan health disturbance and impede trade [1].

Pesticide usage could cause poisoning, both aogteleronic. Acute toxicity could resulted in suddkrath. Acute
toxicity measured based on lethal doses value. r@hitoxicity caused by low dose-exposure for loregi@d or
short period-exposure with chronic consequencesor@h toxicity can be found in form of nerve andhbeior
disorder (neuro-toxic) or even formation of mutgh8].

Profenofos is one type of pesticide from organophtes group that mostly used for overcame pestslatia
tomatoes plant. Research result of Munakdskiyah and Wisny(2009) note that profenofos residue was detected
from all samples collection levels, i.e from farmeeller and supermarket Malang City, East Java, with highest
concentration is 7.9 mg/kg [4]. Where®@yrnama, Daud and Birawida (2013) research expldinat profenofos
residue concentration on tomatoes from Pasar Tdroktakassar, South Sulawesi, Indonesia is 0.015 [&).
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According to Alen et al. (2013) research, it candoacluded that tomato samples from Padang Luaetabtes
centre, West Sumatra, Indonesia contained profenefsidues, triadimefon, jasmolin, prohydrojasmod einerin
with profenofos residue concentration is 8.03 mdf{gHigh profenofos residue concentration and hanof types
pesticides residue were detected could caused dyeusf some type of pesticide that mix with anotiype of
pesticide. Another cause of this situation is daggeesticide that is not appropriate with direntaf use.

The pesticide usage on plants can be absorbedh&ygeith crop in form of residue that can be consdnby
consumer. If pesticide residue consumed, it caraeger health. That is why a monitoring towards ipielt usage
is needed. This situation can be obtained by fuéht of pesticide Maximum Residue Limit (MRL), focan
assuring food security. Pesticide residue conceotraontrol intended to prevent health disturbaneesed by
indigestion of food containing over-safe-limit dgsesticide.

Based on those issues above and result of prevemgmarch, then a research to determinate profemasticide
residue in unwashed, water-washed and detergertiteddaemato.

MATERIALS AND METHODS

This research had been done in April to August 28t1laboratory of Pharmacy Chemistry Analysis arht@al
Laboratory of Faculty of Pharmacy, University ofdedas along wittPesticide Laboratory Analyst Center for the
Protection of Food Crops and Horticulture, West Suiey Indonesia.

Equipment’s

Equipments were used in this study: blender, \aaiminium foil, analytical scales, erlenmeyer (Bgpgbeker
glass (Pyrex®), measuring pipette, filter papery@dilter paper®), measuring flask (Pyrex®),funnshatel,
measuring glass (Pyrex®), Sonicator (EIma®), gasroatography (Shimadzu® AF 2010).

Material
Unwashed tomato, water-washed tomato, vegetabkrgistt-washed tomato, ethyl acetate (Emsure®}junat
sulphate anhydrate (Emsure®), methanol (Emsure®pkitana, standard solution of Profenofopfth

Samples Collection and Preparation

Samples used in this research are ready-to-hatwestto fruit from farmers at Koto Baru, Tanah Daiastrict,

West Sumatra, Indonesia. During tomato plantingnéa was used some type of pesticide, i.e profenaionoxanil
(fungicide) and isoprocarb. Concentration that Wi determined is from profenofos pesticide (orgdwespate
insecticide). Samples were taken at harvest timegenwthree days before that farmers sprayed plantatith

pesticide. Samples were divided in several groigethan different treatments, i.e unwashed, wateshea (at tap
water for 30 seconds) and detergent-washed tomé&pesial detergent for vegetables).

Samples Extraction

As much as 300 g tomatoes from the preliminarytineat was cut and set to homogenous condition.rAfftat,
50 g of the tomatoes were taken and blended foiritess, and put into Erlenmeyer (volume 250 mL)eith
100 mL of ethyl acetate were added into Erlenmeyret sonicated for 10 minutes. The extract thaesilted
from sonication then poured into other Erlenmeymdt 80 g natrium sulphate anhydrate added. Extnastyred
then poured into other Erlenmeyer and filtered Wilter paper. The filter result put into Erlenmeyand ethyl
acetate were added until the solution reach 100 mL.

Extraction for Recovery

Fresh tomatoes weighed until 300 g, cut and sbbtaogenous condition. Then, it weighed as muchCag &nd
put into Erlenmeyer (250 mL). As much as 1 mL praffos standard solution 10 ppm then added into &snp
and it was covered with aluminium foil and inculshfer 2 hours. Then, it put into blender and crusifier 3
minutes. Next processes are same as samples @xtraCalculation for recovery can be determinechgghis
formula: [7]

recovery concentration— samples concentration

x 100%

teoritical concentration

Standard Solution Preparation
As much as 1 mL profenofos standard solution 10 pyere pipette and put into measuring flask 10 mherm
isooctana solvent was added until reach 10 mL.
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Extract Analysis with Gas Chromatography
The extraction result was measured fopllusing special syringe. Then it was injected imjecting gate using
Flame Photometry Detector, the result can be obseom chromatogram. Gas chromatography conditioe:we

Detector :FPD

Column name :RTX-5
Column length :30m

Column temperature 160 - 280 C
Injection port temperature 250 C
Carrier gas : No/air
Injection port pressure :127.0 kPa
Detector temperature ;300 C

H, flow : 80.0 mL/min
Air flow :120.0 mL/min

Data Analysis

As much as 1L extract was injected on KG, which before arrangednaximum measuring condition for pesticide
residue. Then, quantitative determination was deitle comparing chromatogram area between standauicen
and sample using formula below: [8]

Au x Cbx b x Vakhir
Vu

R:Ab

Wu

where, R is pesticide residue concentration (ppgn)is sample chromatogram area, Ab is standardncait@gram
area, Cb is standard concentratigg/ (L), Vb is volume of standard solution injected ), Vu is volume of sample
solution injected L), Ve is volume of sample extraqtl() and Wu is sample weight (g).

RESULTS AND DISCUSSION

As shown in Table 1 and Table 2, profenofos petgicesidue was obtained on fresh tomatoes samjtlesverage
concentration as 0.159+0.00pm Whereas, in Munarset al. 2009 [4] and Alenet al 2013 [6] research,
profenofos residue level in tomatoes were highleg, talue are .9 mg/kgand 8,03 mg/kg. Presumably this
condition occurs because intense usage of proferuesticide by the farmers, samples collection tima¢ closer to
last spraying-time, and also different locatiorsaimples collection. Low profenofos pesticide resitiwel could be
caused by samples time collection in wet seasomaiPuaet al. 2013 [5] notes that pesticide residue also infleeinc
by several factors like persistent or non-persidigre of pesticide, pesticide application technjgciemate and
weather. Washery by rain could caused in decreasingesticide residue. Pesticide is more degradable
environment. Organophospate insecticide is higiyct but can degraded quickly in the environm&at, it can be
said that organophospate group has effective effemdntrolled pests.

Table 1. Profenofos pesticide residue concentratiattata on tomatoes

Sample Retention time (minuteg) Area width  Congaiun (ppm) Average

25.678 326455 0.1657

Unwashed tomatoes 25.684 320291 0.1625 0.159 + 0.00796
25.678 296667 0.1506
25.676 138002 0.0700

Water-washed tomatoes 25.696 136299 0.0691 0.0700 = 0.00092
25,681 139844 0.0709
25.681 135295 0.0687
25.696 130191 0.0661 0.067 +0.00163

Vegetables-detergent-washed tomatoes 25.688 129430 0.0657

Washed-water tomatoes samples has average cortimenas 0.070+0.0009pm Profenofos pesticide residue level
was decreased for 56% from profenofos residue lavalinwashed tomatoes. Decrement of residue lewsl w
influenced by several factors, those are: (1) shitybPesticide residue could dissolved in water washing. This
condition was related to physical and chemical atigristic, i.e solubility in water and washing-empH. (2)
Hydrolysis. Pesticide residue can be hydrolyzeoedd on amount of available water, pH, pesticideceatration.
Reduction of chlorpirifos pesticide residue becatee water washed is 76.93% and with clean-watér-liim
24.64%. Usage of tap water for washing fruits andetables is more effective to reduces pesticidielue than
usage of clean-water-bath.
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The detector used in gas chromatography was Fldratometry Detector. This kind of detector is veunjtable for
organophospate pesticide analysis because it igopaph with P filter that could detects phosphortaored
compound [9]. First, in this research addition thfy¢ acetate solvent done after samples blendddy/l Btetate was
used as solvent because it can dissolve proferaoiopletely [10]. Then, based on Susilowati, Primedaestiti and
Soerjono (2013) research, ethyl acetate also getterbrecovery value than acetonitril and acetdrid. [Beside,
ethyl acetate is more economical compared to atgtoSecond, extraction had done with sonicatwstiument.
Sonication extraction can accelerates contact istereen sample and solvent that resulted in fasterement of
bioactive compound mass from the inside of plafittoghe solvent. Sonication extraction for 10 oties will gave
the best result. Based on those reasons, thisrcbs@as used sonication for 10 minutes. Third, @#aldiof NSO,
anhidrat was done to filtrate of ethyl acetate aottr The purpose of addition MgD, anhydrate is to binds water
particles from the extract [12]. Water particlesidte the extract can dissolves semi polar substancealso
influenced the polar characteristic, that influeshgeocess of analysis from pesticide residue. Metimodification
done was good enough, it can be seen from higlveegaesult. Beside, this method characteristfass, cheap and
easy.

The method accuracy can be seen from percentapgef#nofos residue recovery in matrix of tomatoasgles.
This method has good accuracy if recovery percentsgween 80% - 115% range [7]. From this resea@h
obtained profenofos recovery percentage in tomasaesples for 113.4%. Calculation examples can lea &
Table 2. Recovery percentage value already qualiiethe accuracy

Standard Deviation (SD) calculation in unwashedtewavashed and detergent-washed tomatoes are ®&0079
0.00092; 0.00163 respectively. Relative Standarddden (RSD) in each treatment are 4.98%, 1.31% 244%
respectively. This value were obtained from thrieees level measurement from each sample. Mean vafue
Standard Deviation is 0.0035 and Relative Stan@endation is 3.5%. The calculation for SD and RS be seen
on Table 3. Based on relative standard deviatiorewebtained, it can be said that analysis methosl weed had
enough accuracy category, because it is qualibethi test criteria i.e 2.5% [13].

Table 2. Profenofos recovery data

Sample| Recovery concentratign  Teoritical conceiotmal Recovery percentage
509 0,362 0,2 101,2
509 0,393 0,2 116,7
509 0,404 0,2 122,2
Average 1134

At detergent-washed tomatoes samples, the profen@sidue average concentration is 0.067+0.Q8{dré with
degradation level as 58%. Difference in degradapencentage of profenofos residue level was inBamit
between water-washed and detergent-washed sariplisscondition caused by profenofos characteristiich is
highly dissolvable in water. Profenofos resolvapilin water is 1: 20 [10]. Then, according to Atnidjaja et al.
2004 [9] decrement or degradation of pesticidediesicould caused by several factors, i.e: (1) enadjom, partly of
pesticide will reduces because it had evaporat@a folant surface. (2) Mechanic and physic treatmeesticide
was decreased because it dissolved in washery g50¢8) Chemical, residue level was reduced or attegt
because chemical event, e.g detergent washing. d&iérgent usage could be dangerous if detergeidue
remained because of uncompleted rinsing. Beside ssage, there is natural chemical that recommerioled
pesticide residue reduction puposes, i.e salt (Na@trium bicarbonat (NaHG] and acetic acid (C}€OOH)
[18].

Table 3. Standard Deviation (SD) and Standard Devtaon Relative (RSD) Data

Sample Concentration ppm (xj)  Average (x) (d-x) SD % RSD
0.1506 8.1x10°
Unwashed tomatoes 0.1625 0.1596 8.41x 16| 0.00796| 4.98 %
0.1657 3.72x10
0.0691 7.92 x 10
Water-washed tomatoes 0.0701 0.0700 4x16 0.00092| 1.31%
0.0709 8.46 x 10
0.0657 1.21x 10
Vegetables-detergent-washed tomatpes 0.0661 0.0668 49x10 | 0.00163| 2.44%
0.0687 3.61x16
Average 0.0988 0.0035 3.59

Addition of the natural chemical compound could a&xgs reduction of residue levels, this becauseadegjon
level of pesticide residue at salt, sodium bicagterand acetic acid solution significantly highteaurt branch water
[14]. Solution from natural compound also non-theeing for health compared to synthetic fruit-wassaution.
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Based on statistical examination result with Ong~-A&&IOVA (SPSS 20.0) profenofos residue level in ashed
samples was significant compared to running-wat@shed and detergent-washed samples (p<0,05). Vherea
running-water-washed tomatoes samples and detergasihed samples did not had profenofos residuel leve
significant difference (p>0,05).

Profenofos pesticide residue level on unwashedwetpr-washed and detergent-washed samples doxcec the
Maximum Residue Limit (MRL) that established by omésian National Standard (SNI). The pesticide ainatl
profenofos BMR which is allowed biyood and Agriculture Organizatio(FAO) danWorld Health Organization
(WHO) (2013) and Indonesian National Standard (%8ll3: 2008) is 2 mg/kgppm). For all that, pesticide residue
expected to has very small amount or even noneausecit could be accumulated in human body. This is
appropriated with Kusnoputranto (1996) that notedtigide in organisms body can not excreted pdyfebut
accumulation toxic compound will happened and teduin variety of health disturbance. Codex com&iteAO
and WHO (2013) was establishadceptable Daily Intak€ADI) for profenofos as 0-0.03 mg/kg body weight
some compound became toxic or dangerous, ADI atlomi# has smaller value.

Vegetables that positive contains pesticide wilblbegerous if consumed on and on. The residuesedlimulated
in the body and influenced nerve formation, spécifair nerve membrane and it will collected in fResidue that
had saved in fat cannot excreted by urine andlito@iaccumulated endlessly and caused tissuesginaral cancer
[15]. Exposure towards pesticide from organophasgabup for long duration and high relative amouwifitinhibit
function of acetylcoline esterase, this can cassdigiation, dizziness, bradichardia and even a caninhibition of
enzyme works happened because organophospateiqeestias done enzyme phosporilation in stabil corepbn
form. This can be obtained with consumed healtlog filnat will make healthy life [16,17].

CONCLUSION

Tomatoes collected from farmers at Koto Baru, Xd¢atanah Datar District, West Sumatra, Indonesapasitive
contained profenofos pesticide, but the level doexceed the Maximum Residue Limit (MRL) that efisited by
Indonesian National Standard (SNI) and the codewnittee. Profenofos residue level for unwashed $asnas
0.159+0.0079 ppm, water-washed 0.070+0.0009 ppnd, @detergent-washed is 0.067+0.0016 ppm. Statistic
examination result with one-way Anova (SPSS 20Dijference of profenofos residue level from unwashe
samples is significant compared to water-washeddatergent-washed samples (p<0,05).
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