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Anahtar kelimeler: Ozet. Bu arastirmada; 2018-2019 yillarinda Ulkemiz avokado yetistiriciliginin ve ihracatinin

Pestisit,  LC-MS/MS,  GC-  vyaklasik %70 ‘nin gergeklestirildigi Antalya'nin Gazipasa ve Alanya ilgelerinde Ureticilerden

MS/MS, kalint, verifikasyon tedarik edilen 220 adet avokado érneginde 490 etken maddenin varligi/miktari LC-MS/MS ve
GC-MS/MS cihazlariyla tespit edilmistir. Arastirmada ayrica metot verifikasyonu calismalari
gerceklestirilerek, her bir etken madde icin 6lcim belirsizligi hesaplamalari yapilmistir.
Orneklerin hicbirinde pestisit kalintisi tespit edilemezken, verifikasyon ve &lclim belirsizligi
degerleri SANTE dokiimanina uygun araliklar igerisinde bulunmustur. Sérvey analiz sonuglari
ne kadar olumlu olsa da, avokado bahgelerinde kok cirlkligu hastaligina neden olan

*Sorumlu yazar Phytophthora cinnamoni Rands kiifli, Akdeniz meyve sinedi, thrips, kabuklu bitler, unlu bitler
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Research of Pesticide Residues in Avocados Produced in Alanya and Gazipasa and
Verification of Quechers Analysis Method

Keywords: Abstract. In this research, Survey study with pesticide analysis in total 490 active substances
Pestisit, LC-MS/MS,  GC-  in 220 avocado samples obtained from producers in Gazipasa and Alanya districts of Antalya,
MS/MS, residue, verification where approximately 70% of our country's avocado cultivation and exports were carried out
in 2018-2019, at the same time, method verification studies were carried out with some of
these examples, and measurement uncertainty calculations were made for each active
substance. Altough we couldnt determine any pesticide residues none of the samples,
verification and measurement uncertainty values were within the ranges appropriate to the
SANTE document. No matter how positive the survey analysis results; Phytophthora cinnamoni
Rands, which causes root disease in avocado gardens, combating common pests such as fungi
named Mediterranean fruit fly, thrips, shelled lice, flour lice and lemon rats; It is recommended
to continue regularly under the guidance of plant protection specialist agricultural engineers.
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GiRIS

Avokado (Persea americana Mill.) defnegiller familyasina ait bir ajagta yetisen, anavatani Orta Meksika olan,
Diinya’'da 50'ye yakin tlkede tarimi yapilan tropikal bir meyvedir. Potasyum, magnezyum, fosfor mineralleri ve A,
C ve E vitaminleri ydnlinden zengin olmasi; diger tropikal meyvelere gére Uretimde firenin az olmasi ve ¢ok yogun
hastalik ve zararli miicadele gerektirmemesi avokadoyu 6zellikle 2000'li yillardan itibaren ciftcilerin ilgisini ceken
bir tarimsal UrGn haline getirmistir. Avokado, zengin bilesiminden dolay! sadece beslenme amaciyla degil, cilt
bakimi ve saglik Griinlerinin Gretiminde de siklikla kullanilan bir meyvedir. Ulkemizde yogun olarak Antalya'nin
Alanya ve Gazipasa ilcelerinde tarimi yapilan sekli armuta benzeyen avokadonun sekiz farkh tirl vardir. Ortalama
yag icerikleri %13-15 civarindadir ve -2 °C Uzeri sicakliklarda yetistirilebilmektedir (Yurt ve Demirel, 2017).
Ulkemizde 2018 yilinda iretilen 3164 ton avokadonun 1260 tonu (%40) Antalya’'nin Alanya ilcesinde, 970 tonu
(%31) ise Gazipasa ilcesinde Gretilmistir (TUIK, 2019). Avokado Uretiminin cogunlugu ic pazarlarda tiiketiimekle
beraber, son dért yildir iran, Suriye, Azerbaycan, son iki yildir da Rusya, Giircistan, Ukrayna, Polonya ve Almanya'ya
Alanya ve Gazipasa ilcelerinden ihracat yapilmaktadir (Anonim, 2019a; Anonim, 2019b).

Avokadoda kok ¢lirikligu hastaligina neden olan Phytophthora cinnamoni Rands kiifliniin diinyada avokado
tanimi yapilan bolgelerin cogunda yaygin olmasina ragmen, ilkemizde goriilme sikh§ azdir. Ancak, Akdeniz
meyve sinegi, thrips, kabuklu bitler, unlu bitler ve limon sicani daha yaygin olarak gériilen zararlilardir. ince
kabuklu ve erken olgunlasan tlrlerde Akdeniz meyve sinegi zarari daha fazla olmaktadir (Bayram, 2010).

Bitkisel Uretimde verim ve kaliteyi artirmaya, hastalik ve zararlilarla miicadeleye yonelik tarimsal micadele
yontemlerinin basinda pestisit kullanimi gelmektedir. Bu baglamda; pestisitlerin zararli bdcek ve hastaliklarin
ortaya ¢ctkmasindan kaynaklanan gida kayiplarini azaltmak igin bir bitkisel Grlin olan avokado Uretiminde de az da
olsa kullanilmasi kaginilmazdir. Tarimsal miicadelede pestisitler bilingli ve kontrollt kullanildiginda ekonomiktir ve
riin toksin salgilayan organizmalardan da koruyabilir (Kaya ve Tuna, 2019). insektisit, fungusit ve herbisit gibi
zirai micadele ilaglar grubunu igine alan pestisitlerin 6nerilen dozlarda uygulanmamasi ve son ilaglama ile hasat
arasi sureye dikkat edilmeden hasat edilip tliketiciye sunulmalar durumunda, insanlarda subakut veya kronik
etkiler gorilebilir ve cevresel sorunlara sebep olabilirler.

Pestisitlerin faydalari ve zararlan arasinda dengenin saglanabilmesi icin bu Grlinlerin izin verilen limitler
dahilinde, bilingli ve dogru kullanimi son derece dnemlidir. Tarimsal Uretimde hangi pestisitin hangi dozlarda
kullanilabilecegi ilgili Glkelerin yetkili otoriteleri tarafindan ve uluslararasi kuruluslarca belirlenmistir. Ulkemizde
satisa sunulan veya ithalatla llkemize gelen gidalarda tespit edilen pestisit kalinti miktarlarinin uygunlugu “Ttrk
Gida Kodeksi Pestisitlerin  Maksimum Kalinti  Limitleri Yonetmeligi” esaslarina ve ilgili eklerine gore
degerlendirilmektedir. Yonetmelik eklerinde her bir aktif maddenin her bir Grlin icin tanimlanmis olan maksimum
kalinti limitleri (MRL) yer almaktadir. ihrac Griinlerde ise alici tilkenin yasal mevzuat hiikiimleri uygulanmaktadir.

Ulkemizde 1959 yilinda yapilmaya baslanan pestisit kalintisi analizlerinde; ézellikle numune hazirlama asamasi
ortalama iki saat stiirmekte ve birden fazla toksik etkili kimyasallar (diklorometan, hekzan v.b.) yogun olarak
kullanilmaktaydi. Bu durum hem zaman kaybina hem de laboratuvar ¢alisanlarinin gereginden fazla kimyasal
maruziyetine yol aclyordu. Anastassiades ve ark. (2003), sebze ve meyvelerde pestisit kalinti analizleri icin
asetonitril ekstraksiyonu ve dispersive-SPE clean-up sistemine dayanan, basit, hizli ve pahali olmayan bir metot
gelistirmisler ve bu metoda QUEChERS (Quick, Easy, Cheap, Effective, Rugged, and Safe) adini vermislerdir. Bu
metot, yuksek kalitede sonuclar veren, analiz basamaklarini minimuma indiren, ¢oztculerden tasarruf saglayan ve
cok fazla cam malzeme gerektirmeyen bir metot olarak 2007 yilindan itibaren tlkemiz pestisit laboratuvarlarinda
kullanilmaya baslanmistir. Glnlmuzde rutin pestisit analizi yapilan laboratuvarlarin blyltk bir ¢cogunlugu
QUEChERS metoduyla numune hazirlama asamasindan sonra, Sivi Kromatografisi-Kutle-Kitle Spektrometresi (LC-
MS/MS), Gaz Kromatografisi-Kiitle Spektrometresi (GC-MS) ve Gaz Kromatografisi-Kitle-Kitle Spektrometresi
(GC-MS/MS) enstrimental cihazlaryla ¢oklu pestisit kalintisi miktar analizlerini gerceklestirmektedirler.

Arastirma oncesi gergeklestirilen literatlir taramasinda, diinya genelinde avokadoda pestisit kalintilarinin metot
validasyonuna yonelik az sayida ¢alismanin oldugu goriilmektedir. Benzer sekilde, avokadoda pestisit kalinti
dizeylerinin belirlenmesi amaciyla yapilmis sadece bir adet sérvey calismasi bulunmustur. Chamkasem ve ark.
(2013), Amerika Birlesik Devletleri'nde yerel marketlerden temin ettikleri avokado o6rneklerinde 136 etken
maddede QUEChERS metodunda birtakim modifikasyonlar yaparak metot validasyonu calismasi
gerceklestirmislerdir. LC-MS/MS cihazinda analiz edilen 79 etken maddede minimum geri kazanim orani %86.1;
GC-MS/MS cihazinda analiz edilen 56 etken maddede ise %70.2 olarak bulunmustur. Rajski ve ark. (2013),
ispanya’da yaptiklari calismada QUEChERS metodunun clean-up asamasinda bilesiminde C18 ve zirkonyum
dioksitle kaplanmis silika iceren Z-Sep isimli sorbenti kullanarak modifikasyon yapmislar, avokado ve bademde
113 farkh etken maddede metod validasyonu calismasini tamamlamislardir. Z-Sep sorbenti olumsuz matriks
etkisini yagli Urtinlerde clean-up asamasinda kullanilan klasik PSA + C18 karisimina gére daha yuksek oranda
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azaltmistir. 25 adet avokado 6rneginde yaptiklari sorvey calismasinda ise; orneklerin hicbirinde pestisit kalintisi
tespit edememislerdir. Han ve ark. (2016), bilesimlerinde ylksek diizeyde yag iceren lahana, domuz eti, somon ve
avokado matrikslerinde 65 farkli etken maddede QUEChERS metoduyla validasyon calismasi yapmislardir. Clean-
up asamasinda yagl numuneden uzaklastirmak icin EMR-Lipid (enhanced matrix removal of lipids) kimyasali
kullandiklar calismada; matriks etkisini %20'nin altinda tespit etmisler ve yadin %79-98'ini matriksden
uzaklastirmiglardir. Pano-Farias ve ark. (2018), avokado ve papaya matrikslerinde 5 farkli etken maddede metot
validasyonu calismasi gerceklestirerek, dlciim belirsizligi hesaplamalar yapmislardir. Calisma neticesinde geri
kazanim oranlar %61-119 araliginda ve maksimum 6l¢iim belirsizligi diizeyi %36'dan distk bulunmustur.

Ulkemizde yetistiriciligi yapilan avokadolarda pestisit kalinti diizeylerinin tespit edilmesine yénelik herhangi
bir arastirma sonucuna ulasilamamustir. Bu calismanin gerceklestirmesiyle ylUksek dlizeyde yag ve orta diizeyde su
iceren avokado meyvesinin pestisit kalinti diizeylerinin belirlenmesine yonelik analiz metodunun verifikasyonu ve
yetistiricilerden tedarik edilen bu Urinlerin pestisit kalinti diizeyleri tespiti ¢alismalari gergeklestirilerek bilimsel
literatlire 6nemli katkilarda bulunmasi hedeflenmistir. Bu hedefe ulasmak amaciyla arastirmada, 2018-2019
yillarinda Antalya'nin Gazipasa ve Alanya ilcelerinden tedarik edilen 220 adet avokado érneginde LC-MS/MS ve
GC-MS/MS cihazlariyla toplam 490 etken maddenin varligi/miktar belirlenmistir. Arastirma kapsaminda ayrica,
metot verifikasyonu calismalari gerceklestirilerek, her bir etken madde igin 6lgim belirsizligi hesaplamalari
yapilmistir.

MATERYAL VE METOT

220 adet avokado 6rnegi 2018-2019 yillarinda Antalya'nin Alanya ve Gazipasa ilcelerinde Ureticiler, yerel pazar
ve marketlerden yaklasik 1 kg (4’er adet) olarak temin edilmistir. Avokado &6rnekleri analiz edilinceye kadar
buzdolabi kosullarinda (+4-8 °C) muhafaza edilmistir. Blenderda pire haline getirilen 6rnekler 6n islemden
gecirilerek LC-MS/MS (Agilent 6420A) ve GC-MS/MS (Agilent 7000C) cihazlarina enjekte edilmis, olusan piklerin
alanlarindan faydalanarak mevcut pestisit konsantrasyonu belirlenmistir.

Pestisit Standartlar:

Arastirma kapsaminda 370'i LC-MS/MS ve 120'si GC-MS/MS cihazinda calisiimak lzere temin edilen 490 adet
pestisit standardi, A2S (Saint-Jean-d'lllac, Fransa) marka olup, saflik dlzeyleri yiksektir (>%95). LC-MS/MS
cihazinda analiz edilen pestisitler icin ¢dzlici olarak asetonitril kullanilirken; ¢dziinmesi zor olan pestisit
standartlarindan carbendazim ve simazine icin ¢ozicl olarak %50 asetonitril, %50 metanol karisimi kullaniimistir.
GC-MS/MS cihazindaki pestisitler icin ise, ¢ozlci olarak aseton kullanilimistir.

Ana stok standart cozeltileri 1000 ppm (mg L) konsantrasyonunda hazirlanmis ve -20°C'de saklanmustir.
Analizlerde kullanilacak ara stok standart czeltileri ana stoktan uygun céziici ile seyreltilerek 10 ppm (mg L)
olarak hazirlanmis ve -20 °C'de maksimum 3 ay depolanmistir. LC-MS/MS cihazinda lineer kalibrasyon egrisi
olusturmak icin; 5, 10, 25, 50, 100, 200 ppb (ng L); GC-MS/MS cihazinda ise; 2, 5, 10, 25, 50, 100 ppb (ng L™
konstantrasyonlarinda calisma standartlari hazirlanmistir.

Kimyasallar ve Sarf Malzemeleri

HPLC safligindaki metanol, asetonitril, aseton ve analitik safliktaki glasiyal asetik asit Merck (Darmstadt,
Almanya) markadir. Susuz magnezyum siilfat ve sodyum asetat iceren ekstraksiyon kiti; susuz magnezyum siilfat,
PSA ve C18 iceren temizleme (clean-up) kiti; GC-MS kolonu (HP-5MS Ul, 30m x 0.250 mm x 0.25 pym); LC-MS/MS
kolonu (Poroshell 120 SB-C18, 3 x 100 mm x 2.7 ym) Agilent (Kaliforniya, ABD) firmasindan temin edilmistir. LC-
MS/MS mobil faz bilesiminde bulunan %99 safliktaki amonyum format ise Sigma-Aldrich (Steinheim, Almanya)
markadir.

Orneklerin Hazirlanmast

Homojenize edilmis 15 g ornek, ekstraksiyon kiti (6 g susuz MgSQOas ve 1.5 g susuz sodyum asetat) iceren 50
ml'lik santrifiij tipiine aktanimistir. Uzerine 15 mL %1'lik asetik asit + asetonitril cozeltisi eklenerek karistirilmistir.
5 dk 4000 rpm’de santrifiij edildikten sonra iki fazin olustugu gérilmustir. Ust fazdan 8 mL alinarak temizleme
kiti (0.4 g PSA, 0.4 g C18, 1.2 g susuz magnezyum silfat) iceren 15 mL'lik santriflj tlplne eklenmistir. 5 dk 4000
rom’de santrifdj islemi gerceklestirildikten sonra Ust fazdan 1.5 mL'lik viallere aktarilarak LC-MS/MS ve GC-MS/MS
cihazlarina enjeksiyon yapilmistir (AOAC, 2007).
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Metot Verifikasyonu ve Olgiim Belirsizligi

Gida ve Yemde Pestisit Kalintilari ve Analizleri icin Analitik Kalite Kontrol ve Metot Validasyonu Prosediirleri
Rehber Dokiimani'na (European Commission, 2017) gdre metot verifikasyonu calismalari gerceklestirilmis,
EURACHEM/CITAC Guide (2012) esaslarina gore 6lglim belirsizligi hesaplamalari yapilmistir.

LC-MS/MS cihazinda 6 farkl noktali (0.005, 0.01, 0.025, 0.05, 0.1, 0.2 mg kg'); GC-MS/MS cihazinda yine 6
farkli noktali (0.002, 0.005, 0.01, 0.025, 0.05, 0.1 mg kg™) lineer kalibrasyon egrisi olusturulmustur. Her bir
konsantrasyon dederi icin Slcllen alan (yi) ile kalibrasyon fonksiyonu kullanilarak hesaplanan alan degeri (yi,
hesaplanan) arasindaki fark olan residuel hesaplamasi yapilarak kalibrasyonun uygunlugu kontrol edilmistir.

Miktarsal olarak tespit edilebilen en distik konsantrasyon olan élgim limiti (LOQ) 10 tekrarl blank analizinin
standart sapmasinin 10 ile ¢arpimi sonucu bulunmustur. Deney sonucu ve kabul edilen referans deger arasindaki
yakinlhk derecesi olarak bilinen dogruluk iki asamadan olusur: Kesinlik ve gerceklik. Kesinlik; bagimsiz deney
sonuglari arasindaki yakinlik derecesidir. Kesinlik iki bilesenden olusur: Tekrarlanabilirlik ve tekrar tretilebilirlik.
Tekrarlanabilirlik kontrolii icin iki analist, 0.005 ve 0.05 mg kg™ konsantrasyonlarinda bes tekrarli geri kazanim
calismasi yapmis, her bir kisi ve her bir konsantrasyon icin ayri ayri olmak tzere 6lctilen dederlerin kendi iclerinde
%RSDr (Bagil standart sapma) degerleri hesaplanarak, bu degerlerin <%20 kosulunu saglayip saglamadigi kontrol
edilmistir. Tekrar Uretilebilirlik kontroli icin ise; iki analist, 0.005 ve 0.05 mgkg™" konsantrasyonlarinda uzun zaman
araliginda bes tekrarli geri kazanim calismasi yapmis, tiim analistlere ait geri kazanim sonuclari bir araya getirilerek
% RSDWR degeri hesaplanmis ve <%20 kosulunu saglayip saglamadigi kontrol edilmistir. Gergeklik ise;
tekrarlanabilirlik ve tekrar Uretilebilirlik calismalarindan elde edilen geri kazanim degerlerinin %70-120 araligina
uygunlugu ile kontrol edilmistir. Relatif birlesik belirsizlik, laboratuvar ici tekrar Uretilebilirlik ve gerceklik
parametrelerinden hesaplanmistir. Raporlamada kullanilan genisletilmis toplam birlesik belirsizlik ise, relatif
birlesik belirsizligin 2 ile carpimi sonucu bulunmustur.

BULGULAR VE TARTISMA

Metot Verifikasyonu ve Olgiim Belirsizligi

Kalibrasyon egrisinin uygunluk degerlendirilmesi; residuel hesaplamasi yapilarak tim etken maddelerde
gerceklestirilmistir.  Ornek olarak; Cizelge 1'de propamocarb etken maddesinde yapilan uygunluk
degerlendirilmesi verilmistir. Etken maddelerin LOQ degerleri endosulfan ve parathion methyl icin 0.002 mg kg™
bulunurken digerlerinde 0.005 mg kg™ olarak belirlenmistir.

Cizelge 1. Propamocarb kalibrasyon egrisinin uygunluk degerlendirmesi.
Table 1. Conformity assessment of propamocarb calibration curve.

Dogrusallik (Kalibrasyon (y=a+bx)

Kalibrasyon egrisi verileri: a (kalibrasyon dogrusunun kesim noktasi) -293,45
b (kalibrasyon dogrusunun egimi) 453,08
Kalibrasyon verileri
Xi (kons) Yi (Alan) Yi,hesaplanan Rif:_dulell_vl- % Residuel :oe:ltdr::lel
0.005 2333 1972 361 15,5 uygun
0.01 4715 4237 478 10,1 uygun
0.025 11220 11034 186 1,7 uygun
0.05 21695 22361 -666 -3,1 uygun
0.1 44076 45015 -939 -2,1 uygun
0.2 90902 90323 579 0,6 uygun

Ornek olarak; metot verifikasyonu calismasi gerceklestirilen etken maddelerden acetamiprid’in kalibrasyon
grafigi ve pik gorlntisu Sekil 1'de verilmistir.

Geri kazanim calismasi icin; pestisit kalintisi icermeyen avokado numunesine yasal limitleri karsilayacak sekilde
iki farkl miktarda pestisitler eklenerek analistler tarafindan beser adet analiz gerceklestirilmistir. Elde edilen geri
kazanim degerleri SANTE Rehber dokiimaninda (European Commission, 2017) belirtilen %70-120 araliginda
bulunmustur. Calismalardan elde edilen 6lglim belirsizligi ve ortalama geri kazanim sonuglari, alikonma zamani,
ana iyon ve parcalanma iyonu degerleri GC-MS/MS icin Cizelge 2'de, LC-MS/MS icin Cizelge 3'de 6zet olarak
verilmistir.
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Sekil 1. LC-MS/MS cihazinda acetamiprid kalibrasyon grafigi ve pik gorintisu
Figure 1. Acetamiprid calibration graph and peak view on LC-MS/MS

Cizelge 2. GC-MS/MS geri kazanim ve 6lciim belirsizligi degerleri.
Table 2. GC-MS/MS recovery and measurement uncertainty values.

T T T T —_—— LR RS

S.No Etken Madde Adi Olgiim Geri Kazanim Allkonma Ana iyon ve Parcalanma iyonu
Belirsizligi Yiizdesi Zamani

1 2,4-D buthyl ester 0.31 100.52 8.12 162->63 175->111

2 2.4-DDD 0.33 100.40 12.10 235->165.2 235->200.2

3 2.4'-DDE 0.30 99.09 12.82 246->176.2 248->176.2

4 24'-DDT 0.34 99.51 11.15 235->165.2 235->199.1

5 2.4-Dimethylaniline  0.34 96.84 2.52 121->106.1 121->77

6 2-Fluorobiphenyl 0.29 99.48 343 172.1->151.1 171.1->150.1

7 2-Phenylphenol 0.34 98.66 4.35 169->115.1 169->141.1

8 3.4-Dichloroaniline  0.29 98.61 3.79 163->63.1 163->101

9 3.5-Dichloroaniline  0.32 102.57 3.62 161->90 161->99

10 3-Chloroaniline 0.24 97.61 2.67 127->65 127->100

11 4.4'-DDD 0.33 99.81 11.94 234.9->165.1 234.9->199.1

12 4,4'-DDE 0.32 101.05 12.78 246.1->176.2 315.8->246

13 4,4'-DDT 0.42 94.92 13.44 235->165.2 235->199.2

14 Acrinathrin 0.38 95.71 15.19 208->181 181->127

15 Aldrin 0.34 97.07 9.15 262.9->192.9 262.9-> 190.9

16 Alpha-HCH 0.28 97.00 5.96 180.9->145 216.9->181

17 Benfluralin 0.43 94.01 5.80 292.1->264 292.1->160.1

18 Beta-HCH 0.29 99.94 6.52 181->145 216.9->181.1

19 Bifenox 0.40 93.87 14.58 311->279.3 311->216.3

20 Bifenthrin 0.28 100.46 14.40 181.2->165.2 181.2->166.2

21 Biphenyl 0.25 102.24 3.50 154.1->153.1 153.1->152.1

22 Bromophos-ethyl 043 95.47 11.09 357->301 358.9->284.8

23 Bromophos-methyl  0.42 93.79 9.84 329->314 330.9->285.9

24 Bromopropylate 0.31 100.13 14.28 185->157 183->155

25 Captan 0.39 96.04 4.08 151->80 151->122

26 Carfentrazone-ethyl  0.39 97.34 13.42 339.9->311.9 311.9->150.8

27 Chinomethionate 0.39 95.49 10.89 206->148.1 233.9->148.1

28 Chlorbufam 0.35 100.27 10.83 125->89 125->99

29 Chlordane-cis 0.36 101.35 11.32 372.7->266.1 272->237

30 Chlordane-trans 0.40 96.09 10.91 372.7->266.1 375->266

31 Chlorfenapyr 0.38 95.84 12.58 327.8->246.8  246.9->227

32 Chlorobenzilate 0.38 96.69 12.64 251.1->139.1 139.1->75.1

33 Chloroneb 0.36 99.48 425 206->191.1 191->113

34 Chloropropylate 0.34 100.45 12.64 251.1->139.1 139.1->75.1

35 Chlorothalonil 0.37 101.95 733 266->170 266->231

36 Chlorpropham 0.30 100.32 5.47 127->65.1 153->90

37 Chlorthal-dimethyl 0.34 96.61 9.63 298.9->221 300.9->223
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38 Chlorthiamid 0.50 90.22 7.95 170.9->100 170.9->136
39 Chlozolinate 0.38 97.17 10.59 186->145 186->109
40 Cyfluthrin 0.39 97.62 16.28 162.9->127 163->91
41 Cyfluthrin alpha 0.39 97.62 16.28 162.9->127 163->91
42 Cyfluthrin beta 0.37 100.45 16.28 162.9->127 163->91
43 Cyhalofop-butyl 0.34 98.22 15.02 256.2->120.1 120.1->91
44 Cyhalothrin 0.38 94.02 15.18 197->161 181.1->127.1
45 Cyhalothrin-gamma  0.35 99.02 15.18 197->161 181.1->127.1
46 Cyhalothrin-lambda  0.41 95.14 15.18 197->161 197->141
47 Cypermethrin 0.35 100.76 16.51 162.9->127 181.1->127.1
48 Cypermethrin alpha  0.35 100.76 16.51 162.9->127 181.1->127.1
49 Cypermethrin beta 0.39 101.02 16.51 162.9->127 181.1->127.1
50 Delta-HCH 0.37 93.81 7.19 217->181.1 181.1->145.1
51 Diallate 1 0.30 97.28 5.90 234->150 234->192.2
52 Diallate 2 0.29 100.61 6.06 234->150 234->192.2
53 Dichlobenil 0.26 101.46 3.33 171->100 171->136.1
54 Dicloran (Dichloran)  0.37 95.57 6.22 206.1->176 124.1->73
55 Dicofol 0.33 101.59 9.51 139->111 139->75
56 Dieldrin 0.37 100.71 11.84 262.8->193 279->243
57 Dimethipin 0.44 95.70 6.47 118->58 124->76
58 Dimoxystrobin 0.34 99.72 14.34 116->89 205->116
59 Diphenamid 0.37 96.35 10.00 167.1->165.1 167.1->152.1
60 Diphenylamine 0.27 99.17 5.20 168->167.2 169->168.2
61 Disulfoton 0.25 97.71 7.18 153->96.9 142->109
62 Endosulfan sulfate 0.37 99.17 13.32 271.9->237 273.8->236.9
63 Endosulfan-alpha 0.43 100.58 11.21 194.9->125 194.9->160
64 Endosulfan-beta 0.39 101.40 12.50 206.9->172 194.9->124.9
65 Endrin 0.36 100.39 12.30 262.8->193 244.8->173
66 EPN 0.35 97.26 14.28 185->157.1 169->77.1
67 Esfenvalarete 0.36 99.23 17.38 125->89.1 125->99.2
68 Ethalfluralin 0.39 95.12 5.58 275.9->202.1 275.9->248.1
69 Ethofumesate. 2-keto 0.33 100.71 7.90 149->77 177->149
70 Ethoxyquin 0.26 96.61 6.34 202.1->174.1 202.1->145.1
71 Etridiazole 0.29 95.87 3.93 183->140 211.1->183
72 Fenbuconazole 0.36 99.89 16.09 128.9->102.1 128.9->78
73 Fenchlorphos 0.37 96.72 8.57 125->47.1 285->269.9
74 Fenitrothion 0.44 94.48 8.84 277->260 277.1->109
75 Fenvalerate 0.36 99.58 17.07 167->125 167.1->89.1
76 Fipronil 0.37 97.90 10.80 367->213 367->228
77 Fipronil sulfide 0.36 99.59 10.62 351->254.9 420->350
78 Fipronil Sulfone 0.40 97.61 12.25 382.2->254.9 384.8->256.8
79 Fluazifop-p-butyl 0.38 98.47 12.62 281.9->91 281.9->238
80 Flucythrinate | 0.32 103.71 16.55 157->107 199->157
81 Flucythrinate Il 0.33 100.67 16.72 157->107 199->157
82 Flumioxazin 0.41 93.11 17.21 354->3259 287->258.7
83 Flurprimidol 0.36 97.73 8.07 269->107.1 107->79.1
84 Folpet 0.46 89.60 10.72 147->103.1 147->76
85 Formothion 0.47 94.34 7.69 125.1->47 170->93
86 Fuberidazole 0.31 101.57 8.45 184->156.2 184->155.1
87 Gamma-HCH 0.31 99.12 6.64 181->145 216.9->181
88 Heptachlor 0.30 97.48 8.29 271.7->236.9  273.7->236.9
89 Heptachlor endo-

epoxide 043 89.37 10.37 183->155 183->118.9
90 Heptachlor exo-

epoxide 043 96.64 10.25 353->263 353->282
91 Hexachlorobenzene  0.30 99.18 6.11 283.8->213.9 283.8->248.8
92 Iprodione 0.45 93.81 14.19 187->124 187->159
93 Isocarbophos 0.34 98.60 3.09 120->92 121->65.1
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94 Isofenphos 0.35 91.72 10.71 212.9->1211  212.9->185.1

95 Mepaniprim 0.36 96.36 11.47 223->222 223->207

9% Methoxychlor 0.36 94.48 14.41 227->141.1 227-5212

97 Metolachlor. S 0.29 97.31 9.36 162.1->133.2  238->162.2

98 Oxadixyl 0.40 92.43 12.89 163->132 163->117

99 Parathion-ethyl 0.45 93.71 9.55 291->109 138.9->81

100 Parathion-methyl 0.38 97.19 8.21 125->47 125->79

101 Pentachloroaniline 0.29 99.97 7.68 265->194 265->158

102 Permethrin | 0.32 99.23 15.69 183.1->168.1  183.1->165.1

103 Permethrin Il 0.33 93.98 15.78 183.1->168.1  183.1->165.1

104 Pethoxamid 0.44 95.69 10.88 260.2->91.1 260.2->147.2

105 Phorate 0.35 98.01 5.91 121->65 121->47

106 Procymidone 0.37 101.56 10.88 96->67.1 96->53.1

107 Propisochlor 0.37 97.82 8.54 162->147.1 162->120.1

108 Quinalphos 0.37 99.39 10.73 146->118 146->91

109 Quintozene 0.48 90.39 6.76 237->143 237->119

110 Tecnazene 0.39 99.75 5.06 260.9->203 258.9->201

111 Tefluthrin 0.22 101.18 7.46 177.1->127.1  177.1->87

112 Tetradifon 0.29 101.33 14.66 158.9->131 158.9->111

113 Tetramethrin 0.31 97.86 14.40 164->77.1 164.1->107.1

114 Thiobencarb 0.28 98.17 9.20 124.9->89 100->72

115 Thiometon 0.29 98.69 6.10 125->79 125->47

116 Tolclofos-methyl 0.32 99.41 8.31 265->250 265->220

117 Tolfenpyrad 0.39 96.28 18.54 197.2->154.2 197.2->91.1

118 Tralomethrin 0.35 97.21 17.97 253->174 253->93

119 Trifluralin 0.42 95.82 5.76 305.9->264 264->206.2

120 Vinclozolin 0.35 101.10 8.23 212->172.1 197.9->145

Cizelge 3. LC-MS/MS geri kazanim ve 6l¢iim belirsizligi degerleri.
Table 3. LC-MS/MS recovery and measurement uncertainty values.
S.No Etken Madde Adi Olgiim Geri  Allkonma Ana Ana iyon ve Parcalanma iyonu
Belirsizligi Kazanim Zamani iyon
Yiizdesi

1 Abamectin 0.34 104.82 12.94 895.9 895.9 -> 751.4 895.9 -> 896.5
2 Acephate 0.17 101.64 2.33 184.1 184.1 -> 143.0 184.1 -> 49.2
3 Acetachlor 0.35 97.26 10.66 270.1 270.1 -> 224.2 270.1 -> 148.2
4 Acetamiprid 0.25 103.32 4.93 223.1 223.1-> 56.2 223.1-> 126.1
> Acibenzolar-S-methyl 0.37 96.91 10.00 211 211.0 -> 136.1 211.0-> 91.2
6 Aclonifen 0.26 105.99 10.97 265 265.0 -> 248.1 265.0 -> 193.0
7 Alachlor 0.35 101.28 10.68 270.1 270.1 -> 238.1 270.1 -> 162.2
8 Aldicarb 0.34 99.64 7.16 116 116.0 -> 89.0 116.0 -> 70.0
9 Aldicarb sulfoxide 0.24 100.27 297 207.3 207.3 -> 132.0 207.3 ->89.1
10 Aldicarb sulfone 0.25 99.98 3.42 223.1 223.1-> 86.1 223.1 -> 148.0
" Allethrin 0.40 100.25 11.98 303.2 303.2 -> 135.0 303.2 -> 123.0
12 Ametoctradin 0.32 101.29 11.51 276.2 276.2 -> 176.1 276.2 -> 123.1
13 Aminopyralid 037 100.06 7.25 207 207.0 -> 126.0 207.0 -> 161.0
14 Amisulbrom 0.52 92.16 11.67 466.1 466.1-> 226.8 466.1 -> 108.1
15 Amitraz 0.26 106.27 12.76 294.3 294.3 -> 163.2 294.3 -> 2532
16 Anilofos 0.21 103.12 10.29 275.2 275.2 -> 153.0 275.2 -> 178.0
17 Aramite 0.25 103.23 11.94 352.2 352.2 -> 191.0 352.2 -> 135.0
18 Asulam 0.18 101.84 2.94 231 231.0 -> 156.0 231.0 -> 92.0
19 Atrazine 0.22 104.53 9.08 216.2 216.2 -> 174.1 216.2 -> 96.2
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20 Azadiracthin 0.31 100.17 8.61 7437 7437 -> 7252 7437 -> 7433
21 Azimsulfuron 0.29 101.85 9.06 425.1 425.1 -> 182.1 4251 -> 156.1
22 Azinphos- Methyl 0.36 99.10 9.49 318 318.0 -> 261.0 318.0 -> 125.0
23 Azinphos-Ethyl 0.45 101.63 10.47 346 346.0 -> 261.0  346.0 -> 233.0
24 Azoxystrobin 0.26 102.71 9.62 4042  404.2->3722 4042 -> 3442
25 Benalaxyl 0.19 100.82 11.05 3262 326.2->294.1 326.2-> 266.2
26 Benalaxyl-M 0.17 100.10 11.08 326.2 326.2 -> 148.2 326.2 -> 208.2
27 Benfurocarb 0.38 102.20 11.71 4112 411.2->1950  411.2-> 252.1
28 Bensulfuron-Methyl 0.26 104.64 9.49 411 411.0->149.0  411.0-> 182.0
29 Bentazone 0.37 99.05 7.68 239.1 239.1 -> 197.1 239.1 -> 133.1
30 Benthiavalicarb-

Isopropyl 0.27 98.82 10.14 382.2 382.2 -> 180.0 382.2 -> 116.1
31 Bifenazate 0.38 99.28 10.30 301.1 301.1 -> 198.1 301.1 -> 170.1
32 Bispyribac 0.26 97.94 9.90 4311 431.1-> 4131 431.1 -> 381.1
33 Bitertanol 0.50 92.76 11.26 338.2 3382 -> 269.2 338.2 -> 992
34 Bixafen 0.30 100.69 10.79 4143 4143->3940 4143 -> 2659
35 Boscalid 0.27 105.63 9.98 343.1 343.1 -> 307.1 343.1 -> 140.1
36 Bromacil 0.24 103.66 8.07 261 261.0 -> 205.1 261.0 -> 187.9
37 Bromophos-Ethyl 0.44 98.90 10.36 3949 3949 -> 3389 394.9 -> 366.9
38 Bromuconazole 0.30 100.69 10.36 378 378.0 -> 159.0 378.0 -> 161.0
39 Bronopol 0.35 101.29 2.60 246.3 246.3 -> 169.9 2443 -> 167.9
40 Buprimate 0.22 103.06 10.62 3173 317.3 -> 166.2 317.3 -> 237.2
4 Buprofezin 0.20 101.11 11.90 306.2 306.2 -> 201.1 306.2 -> 116.1
42 Butralin 0.18 98.99 12.44 296.3 296.3 -> 240.2 296.3 -> 222.2
43 Butylate 0.40 96.91 11.82 2182 2182->1562 2182 -> 100.2
44 Cadusafos 0.32 102.45 11.48 271.1 271.1-> 159.0 271.1 -> 215.0
45 Carbaryl 0.23 99.65 8.42 202.1 202.1 -> 145.1 202.1 -> 127.1
46 Carbendazim/Benomyl 0.28 97.77 452 192.2 192.2 -> 160.1 192.2 -> 132.1
47 Carbetamide 0.36 102.91 7.58 237.1 237.1-> 192.1 237.1-> 120
48 Carbofuran 0.18 102.75 8.09 222.3 2223 -> 165.2 222.3 -> 123.1
49 Carbofuran3hydroxy 0.32 100.62 5.93 2383 238.3 -> 163.0 238.3 -> 181.2
50 Carbosulfan 0.36 105.33 13.19 381.3 381.3 -> 76.1 381.3 -> 160.2
51 Carboxin 0.18 101.54 8.38 236.1 236.1 -> 143.1 236.1 -> 93.1
52 Chlorantraniliprole 0.26 102.70 9.45 483.9 483.9 -> 452.9 483.9 -> 285.8
33 Chlorfenvinphos 0.21 104.48 11.08 359.1 359.1 -> 155.1 359.1 -> 99.1
>4 Chlorfluazuron 0.37 101.99 12.40 538.1 538.1-> 518.1 538.1 -> 355.1
55 Chloridazon 0.22 100.89 6.10 160.1 222.0 -> 104.1 222.0 -> 92.0
56 Chloridazon

Methyldesphenyl 0.35 99.50 2.71 222 160.1 -> 88.0 160.1 -> 117.0
7 Chloroxuron 0.29 103.22 10.36 291.1 291.1-> 72.1 291.1 -> 462
58 Chlorpyrifos 0.23 103.10 12.19 350 350.0 -> 198.0 350.0 -> 322.0
59 Chlorpyrifos-Methyl 0.43 100.90 11.53 321.9 321.9 -> 125.0 321.9 -> 289.9
60 Chlorsulfuron 0.29 102.59 8.37 358 358.0 -> 141.1 358.0 -> 167.1
61 Chromafenozide 0.32 101.64 10.36 395.2 395.2 -> 175.0 395.2 -> 339.2
62 Cinidon Ethyl 0.38 98.73 11.93 394 394.0 -> 348.0 394.0 -> 107.0
63 Clethodim 0.37 98.30 11.69 360 360.0 -> 164.0 360.0 -> 268.0
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64 Clodinafop-Propargyl 0.25 104.97 10.84 350 350.1 -> 266.0 350.1 -> 91.1
65 Clodinafop-Propargyl

Ester 0.24 104.92 10.84 350.1 350.0 -> 266.0 350.0 -> 91.0
66 Clofentazine 0.48 99.79 11.33 303.1 303.1-> 138.1 303.1 -> 102.1
67 Clomazone 0.22 103.30 9.62 240.2 240.2 -> 125.1 242.2 -> 127.1
68 Clothianidin 0.19 100.75 5.46 250 250.0 -> 169.0 250.0 -> 131.9
69 Coumachlor 0.24 102.16 10.66 343.1 343.1-> 162.9 343.1 -> 285.0
70 Cyanazine 0.22 98.72 7.64 2412 2412 -> 2142 2432 -> 216.2
7 Cyazofamid 0.24 105.74 10.57 325 325.0 -> 108.0 325.0 -> 261.0
72 Cyclanilide 037 103.41 10.49 272 272 -> 228 272 -> 160.1
73 Cycloate 0.41 100.94 11.59 216.1 216.1-> 154.1 216.1 -> 134.1
74 Cycloxydim 0.35 97.30 11.77 326.2 326.2-> 280.2 326.2 -> 180.1
75 Cyflufenamid 0.23 102.93 11.14 413.1 413.1-> 295.1 413.1 -> 223.0
76 Cymoxanil 0.16 104.17 6.45 199.1 199.1-> 1281 199.1 -> 111.0
7 Cyproconazole 0.43 98.36 10.43 292.2 292.2 -> 702 292.2 -> 125.1
78 Cyprodinil 0.32 101.90 10.95 226.2 226.2 -> 932 226.2 -> 108.2
79 DEET 0.32 97.91 9.12 192.1 192.14 -> 119 192.14 -> 91.1

(Diethyltoluamide)
80 Deltamethrin 0.24 104.15 12.51 5233 5233 -> 280.8 523.3 -> 506.0
81 Demeton-S-Methyl 0.37 98.79 8.19 2471 231.1 -> 89.1 231.1->61.2
82 Demeton-S-Methyl 0.25 98.72 402 231.1 247.1 -> 169.0 247.1 -> 109.1

Sulfoxide
83 Demeton-S- 0.29 99.52 427 263 263.0 -> 169.0 263.0 -> 109.0

Methylsulfone
84 Desmedipham 0.27 102.88 9.31 318.4 3184 -> 182.0 3184 -> 136.0
85 Diafenthiuron 0.31 98.09 12.34 3853 385.3 -> 329.1 3853 -> 2783
86 Diazinon 0.24 102.84 11.13 305.2 305.2 -> 169.2 305.2 -> 249.1
87 Dichlofluanid 0.50 93.30 10.41 3332 3332 -> 2239 3332 -> 77.1
88 Dichlorvos 0.33 96.96 7.94 2212 221.2 -> 109.0 2212 -> 79.0
89 Diclofop Methyl 0.41 99.94 11.92 358 358.0 -> 281.0
90 Dicrotophos 0.15 101.69 5.03 2384 2384 -> 112.0 2384 -> 72.1
91 Diethofencarb 0.21 99.66 9.77 268.2 268.2 -> 226.2 268.2 -> 180.2
92 Difenoconazole 0.39 101.89 11.44 4062  406.2 -> 251.1 406.2 -> 337.1
93 Difenzoquate Methyl 0.16 99.57 6.29 2492 2492 -> 130.0 2492 -> 193.0

Sulfate
94 Diflubenzuron 0.27 110.41 10.73 311 311.0 -> 158.0 311.0 -> 141.0
95 Diflufenican 0.41 101.00 11.49 395.1 395.1 -> 266.0 395.1 -> 246.0
9% Dimethachlor 0.26 101.39 9.45 256 256.0 -> 224.0 256.0 -> 148.0
97 Dimethamorph 0.26 103.09 10.11 388.2 388.2 -> 301.0 388.2 -> 165.0
98 Dimethanamid 0.20 100.51 9.99 276.1 276.1 -> 244.1 276.1 -> 168.2

/Dimethanamid-P
99 Dimethoate 0.23 102.08 5.93 230 230.0 -> 125.0 230.0 -> 198.9
100  Diniconazole 0.37 102.00 11.43 326.2 326.2 -> 70.2 326.2 -> 432
101 Dinocap 0.24 100.72 12.72 295 295.0 -> 193.0 295.0 -> 209.0
102 Dinotefuran 0.19 101.33 3.05 203.4 203.4 -> 129.1 203.4 -> 87.1
103 Dinoterb 0.49 91.79 11.20 239.1 239.1 -> 176.1 239.1 -> 149.0
104  Dioxacarb 0.30 101.29 5.95 2242 224.2 -> 167.1 2242 -> 123.1
105  Dioxathion 0.22 103.97 11.83 271 2710 -> 97.0 271.0 -> 125.0
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106 Disulfoton Sulfone 0.30 99.79 8.91 307.3 307.3->97.0 307.3-> 125.0
107 Disulfoton Sulfoxide 0.12 100.39 8.80 291.1 291.1 -> 185.0 291.1-> 213.1
108 Diuron 0.23 101.09 8.72 233 233.0->720 233.0-> 46.0
109 DMST 0.29 99.14 8.24 215.1 215.1 -> 106.1 215.1->77.0
110 Dodine 0.32 103.40 10.90 2283 2283 -> 60.0 2283 -> 569
111 Emamectin Bla 0.31 96.85 11.54 886.5 886.5 -> 302.2 886.5 -> 158
112 Emamectin B1b 0.39 101.48 11.39 8725 872.5-> 1583 872.5-> 823
113 Emamectin Benzoate 0.29 96.70 11.53 886.5 886.5 -> 158 886.5 -> 126
114 Epoxiconazole 0.31 105.68 10.57 330.1 330.1 -> 1211 330.1 -> 1231
115 EPTC 0.34 102.91 10.95 1904 1904 -> 43.2 190.4 -> 128.1
116 Ethametsulfuron 0.20 100.28 8.54 4114 4114 -> 196.0 4114 -> 168.0
Methyl

117 Ethiofencarb 0.18 100.83 8.66 226.1 226.1-> 107.1 226.1 -> 164.1
118 Ethion 0.24 106.26 11.98 385 385.0 -> 143.0 385.0-> 171.0
119 Ethirimol 0.33 99.08 7.37 210.1 210.1 -> 140.2 210.1 -> 98.0
120 Ethofumesate 0.30 100.75 9.78 287.1 287.1 -> 259.1 287.1-> 2410
121 Ethoprophos 0.29 103.71 10.59 2433 2433 -> 1309 2433 -> 96.9
122 Ethoxazole 0.26 104.74 12.25 360.3 360.3 -> 141.1 360.3 -> 304.2
123 Etofenprox 0.40 103.55 13.56 394 394.0-> 177.0 394.0 -> 359.0
124 Famoxadone 0.46 92.62 11.02 392.5 392.5 -> 331.1 392.5-> 238.0
125 Fenamidone 0.25 99.04 9.88 312 312.0-> 92.0 312.0 -> 236.0
126 Fenamiphos 0.29 100.81 10.71 336.1 304.1-> 217.0 304.1 -> 234.0
127 Fenamiphos Sulfone 0.22 100.23 8.26 3201 336.1 -> 266.0 336.1 -> 308.1
128 Fenamiphos Sulfoxide 0.23 102.70 8.12 304.1 320.1 -> 233.0 320.1-> 1711
129 Fenarimol 0.46 93.47 10.50 331.1 331.1 -> 268.1 331.1 -> 139.0
130 Fenazaquin 0.27 106.56 12.92 307.2 307.2 -> 57.2 307.2 -> 161.1
131 Fenbutatin Oxide 0.32 93.72 14.51 519.3 519.3 -> 197.0 519.3 -> 351.1
132 Fenchlorphos-Oxon 0.29 100.06 10.56 305 305.0 -> 108.9 305.0 -> 79.0
133 Fenhexamid 0.37 100.68 10.47 302 302.0 -> 97.1 302.0 -> 55.1
134 Fenoxaprop-Ethyl 0.21 106.63 11.76 362.1 362.1 -> 288.1 362.1 -> 244.1
135 Fenoxycarb 0.23 99.96 10.77 302.1 302.1 -> 88.1 302.1 -> 256.1
136 Fenpiclonil 0.26 104.67 9.52 2371 237.1 -> 202.0 237.1 -> 140.1
137 Fenpropathrin 0.32 107.34 12.19 350 350.0 -> 97.0 350.0 -> 125.0
138 Fenproxymate 0.31 95.21 12.44 422.5 422.5 -> 366.1 422.5->135.0
139 Fenpyrazamine 0.45 99.86 10.24 3332 333.2->189.0 333.2->216.0
140 Fensulfothion 0.35 101.57 9.08 309.1 309.1 -> 281 309.1 -> 253
141 Fenthion 0.28 98.42 11.05 311 279.0 -> 169.0 279.0 -> 247.0
142 Fenthion Sulfone 0.29 99.33 8.47 295 311.0-> 125.0 311.0 -> 279.0
143 Fenthion Sulfoxide 0.27 99.59 8.24 279 295.0 -> 280.0 295.0 -> 109.0
144 Fentin hydroxide 0.31 102.76 8.63 367 367 -> 350 367 -> 1959
145 Fipronil Sulfone 0.37 99.51 10.90 4514 4514 -> 415.0 4514 ->281.9
146 Flamprop-M-isopropyl 0.22 102.83 11.00 364.2 364.2 -> 105.1 364.2 -> 304.1
147 Flazasulfuron 0.28 100.94 9.40 408.1 408.1 -> 182.1 408.1 -> 83.0
148 Flocoumafen 0.26 98.61 1233 543.2 543.2 -> 159.1 543.2 -> 355.3
149 Flonicamid 0.23 97.37 4.29 230 230.0 -> 174.1 230.0 -> 203.1
150 Florasulam 0.33 99.29 6.93 360 360.0 -> 129.0 360.0 -> 192.0
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151 Fluazifop 0.44 95.90 9.81 328 328 -> 282.1 328 -> 254.1
152 Fluazinam 0.41 95.87 11.87 462.9 4629 -> 416.0 462.9 -> 398.0
153 Flubendiamide 0.25 100.33 10.71 681 681.0 -> 254.0 681.0 -> 272.0
154 Flucycloxuron 0.39 92.10 12.15 484.1 484.1->132.0 484.1 -> 289.0
155 Fludioxonyl 0.43 92.44 9.93 247 247.0 -> 180.0 247.0 -> 126.0
156 Flufenacet 0.31 102.79 10.47 364.1 364.1 -> 152.1 364.1-> 194.2
(Fluthiamide)
157 Flufenoxuron 0.32 104.20 12.15 489.1 489.1 -> 158.1 489.1 -> 141.1
158 Flufenzine 0.36 97.19 10.84 305.3 305.3-> 138.0 305.3 -> 102.0
159 Flumetsulam 0.28 98.30 5.59 326.1 326.1-> 129.0 326.1 -> 262.1
160 Fluometuron 0.18 103.75 8.72 233.1 233.1->720 233.1-> 46.1
161 Fluopicolide 0.26 105.00 10.10 382.9 382.9 -> 172.9 3829 -> 194.1
162 Fluopyram 0.29 105.18 10.33 397.1 397.1 -> 207.8 397.1-> 173.1
163 Fluoroglycofen-Ethyl 0.43 99.73 11.47 465 465.0 -> 344.0 465.0 -> 223.0
164 Fluoxastrobin 0.23 102.68 10.34 4594 4594 -> 4271 459.4 -> 188.0
165 Flupyrsulfuron-Methyl 0.31 102.39 9.77 488.1 488.1 -> 1779 488.1 -> 333.0
Sodium
166 Fluguinconazole 0.49 97.39 10.42 376 376.0 -> 307.0 376.0 -> 349.0
167 Fluridone 0.34 99.95 9.51 330.1 330.1 -> 310.1 330.1 -> 259.0
168 Flurochloridone 0.29 103.34 10.27 312 312.0 -> 53.0 312.0 -> 292.0
169 Flusilazole 0.24 106.12 10.70 316.2 316.2 -> 247.0 316.2 -> 165.0
170 Fluthiacet-Methyl 0.37 102.72 10.93 404 404.0 -> 85.1 404.0 -> 215.0
171 Flutolanil 0.18 104.40 10.03 3244 3244 -> 2420 324.4 -> 262.0
172 Flutriafol 0.22 101.75 8.98 3024 302.4 -> 70.1 302.4 -> 123.0
173 Fluxapyroxad 0.22 103.49 10.07 382.2 382.2 -> 3421 382.2 -> 234.0
174 Fonofos 0.30 100.54 11.15 2473 247.3 -> 109.0 2473 -> 137.0
175 Forchlorfenuron 0.27 101.70 8.44 453.1 453.1 -> 182.1 453.1-> 83.0
176 Formetanete 0.36 99.80 2.26 222.2 222.2 -> 165.1 222.2 -> 120.0
177 Fosthiazate 0.20 101.16 8.72 284.3 284.3 -> 104.0 284.3 -> 2279
178 Furothiocarb 0.23 101.51 11.82 383.2 383.2-> 195.0 383.2-> 252.0
179 Haloxyfop 0.18 105.26 10.83 362.1 362.1-> 288 362.1-> 121.1
180 Haloxyfop-2- 0.20 103.47 11.72 434.1 434.1-> 316 434.1 -> 288
Ethoxyethyl
181 Haloxyfop-methyl 0.38 101.25 11.43 376.1 376.06 -> 316.03  376.06 -> 91.2
182 Haloxyfop-R- 0.38 103.75 11.46 376 376.0-> 316.0 376.0 -> 288.0
Methylester
183 Heptenefos 0.26 102.51 9.26 251.1 251.1 -> 125.0 251.1 -> 109.1
184 Hexaconazole 0.33 98.33 11.24 3141 314.1 -> 70.1 314.1-> 159.0
185 Hexaflumuron 042 98.95 11.43 458.9 4589 -> 438.9 458.9 -> 276.1
186 Hexythiazox 0.26 101.45 12.19 353.1 353.1-> 2280 353.1-> 168.0
187 IBA (4-3 indolyl Butric 0.25 100.53 8.36 204.4 204.4 -> 186.0 204.4 -> 130.0
Acid)
188 Imazalil 0.32 102.05 8.72 2971 297.1-> 412 297.1-> 159.0
189 Imazamethabenz- 0.24 99.44 8.07 289.2 289.2 -> 116.1 289.2 -> 161.1
Methyl
190 Imazethapyr 0.25 99.49 7.54 290.2  290.15-> 245.13 290.15 -> 230
191 Imidacloprid 0.26 99.82 5.34 256.2 256.2 -> 209.1 256.2 -> 175.2
192 Indaziflam 0.24 107.37 10.58 302.5 302.5 -> 158.1 302.5 -> 145.0
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193 Indoxacarb 0.36 100.97 11.37 528.1 528.1 -> 2493 528.1 -> 150.3
194 lodosulfuron-Methyl 0.33 96.08 9.37 508.3 508.3 -> 167.0 508.3 -> 42.2
195 loxynil 0.49 95.56 9.35 369.8 369.82 -> 242.9 369.82 -> 214.9
196 Ipconazole 0.37 103.32 11.62 3341 334.1 -> 70.0 334.1 -> 125.0
197 Iprovalicarb 0.34 101.76 10.39 321.3 321.3 -> 119.1 321.3 -> 203.1
198 Isoprothiolane 0.20 100.58 10.12 291.1 291.1 -> 231.0 291.1 -> 188.8
199 Isoproturon 0.18 102.98 9.18 207.2 207.2 -> 721 207.2 -> 165.1
200 Isopyrazam 0.27 100.13 11.41 360.3 360.3 -> 244.0 360.3 -> 320.2
201 Isoxaben 0.17 99.48 10.00 333.2 333.2-> 165.1 333.2-> 150.0
202 Isoxaflutole 0.45 89.71 9.11 360.3 360.3 -> 250.9 360.3 -> 219.9
203 Kresoxim Methyl 0.35 104.89 10.94 314.2 314.2 -> 267.1 314.2 -> 282.1
204 Lenacil 0.21 104.79 9.13 235.2 235.2 -> 153.0 235.2 -> 136.0
205 Linuron 0.25 100.34 9.84 249.1 249.1 -> 160.0 249.1 -> 182.0
206 Lufenuron 0.39 96.11 11.83 509 509.0 -> 339.0 509.0 -> 326.0
207 Malaoxon 0.23 99.87 8.12 315.1 315.1->99.0 315.1 -> 269.0
208 Malathion 0.22 102.89 10.09 331 331.0 -> 127.0 331.0 -> 211.0
209 Mandipropamid 0.28 100.54 9.92 412 412.0 -> 328.0 414.0 -> 330.0
210 MCPA- 0.36 103.89 11.74 301.4 301.4 -> 227.0 3014 -> 452
Butoxyethylester
211 Mecarbam 0.25 101.48 10.50 330.1 330.1-> 226.9 330.1 -> 170.9
212 Mepaniprym-2 0.26 102.07 9.03 244.2 2442 -> 226 244.2 -> 200.1
hydroxy
213 Mepronil 0.24 103.34 10.15 270.1 270.1 -> 119.0 270.1 -> 91.1
214 Mepthyldinocap 0.26 99.90 12.73 295.1 295.1 -> 193.0 295.1 -> 163.0
215 Mesosulfuron-Methyl 0.45 92.28 8.85 504.2 504.2 -> 83.2 504.2 -> 156.1
216 Mesotrione 0.37 95.46 6.61 340 340 -> 228 340 -> 104
217 Metalaxyl / Metalaxyl- 0.28 100.14 9.18 280.2 280.2 -> 220.2 280.2 -> 248.1
M
218 Metaldehyde 0.26 100.51 5.14 1943 194.3 -> 62.1 194.3 -> 106.1
219 Metamitron 0.28 98.83 5.89 2031 203.1 -> 175.1 203.1 -> 104.1
220 Metazachlor 0.25 100.29 9.06 278.1 278.1 -> 134.1 278.1 -> 210.1
221 Metconazole 0.34 101.88 11.26 320.1 320.1 -> 70.1 320.1 -> 125.0
222 Methabenzthiazuron 0.30 102.12 9.06 222.1 222.1 -> 165.1 222.1 -> 150.0
223 Methacrifos 0.33 97.86 9.37 241.2 241.2 -> 208.9 241.2 -> 124.9
224 Methaflumizone 0.41 98.21 11.69 507.5 507.5->178.0 507.5 -> 287.0
225 Methamidophos 0.31 98.50 2.03 142.1 142.1 -> 94.1 142.1 -> 125.0
226 Methidathion 0.40 99.16 9.40 303 303.0 -> 145.0 303.0 -> 85.1
227 Methiocarb 0.18 103.24 9.93 258 226.1 -> 169.0 226.1-> 121.0
228 Methiocarb Sulfone 0.21 99.80 6.19 2421 258.0 -> 1220 258.0 -> 201.1
229 Methiocarb Sulfoxide 0.23 99.02 5.63 226.1 242.1 -> 185.1 242.1 -> 1221
230 Methomy! 0.19 101.40 4.14 212.3 163.1 -> 88.0 163.1 -> 105.9
231 Methomyl-Oxime 0.37 97.85 2.82 106.3 106.3 -> 58.1 106.3 -> 31.2
232 Methoxyfenozide 0.38 101.61 10.09 369.2 369.2 -> 149.0 369.2 -> 313.1
233 Metolachlor 0.26 103.57 10.72 284.1 284.1 -> 252.1 284.1 -> 176.1
234 Metosulam 0.39 97.28 8.17 418 418.0 -> 175.0 418.0 -> 140.0
235 Metribuzin 0.23 102.60 11.36 411 411.0-> 229.0 409.1 -> 227.0
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236 Metrofenone 0.33 100.33 8.09 215.2 215.2 -> 187.1 215.2 -> 84.1
237 Metsulfuron-Methyl 0.31 95.97 7.97 382.1 382.1-> 167.0 382.1->77.0
238 Mevinphos 0.19 102.60 5.90 2253 2253 ->193.0 2253 ->127.0
239 Milbemectin A3 0.32 103.76 12.98 511.7 511.7 -> 95.1 511.7 -> 1131
240 Molinade 0.38 98.03 10.39 188.2 188.4 -> 55.2 1884 -> 126.1
241 Monocrotophos 0.22 100.12 4.63 224.1 224.1 -> 193.0 224.1->127.0
242 Monolinuron 0.22 99.90 8.62 2151 215.1 -> 126.1 215.1 -> 148.0
243 Monuron 0.20 101.82 7.84 199.1 199.1-> 72.0 199.1 -> 46.1
244 Myclobutanil 0.30 103.46 10.21 289.2 289.2 -> 70.0 289.2 -> 125.1
245 N-2.4 Dimethylphenyl 0.31 102.20 7.62 150 150.0 -> 107.0 150.0 -> 131.9
Formaide (Dmf)
246 N-2.4- 0.34 96.23 476 163.1 163.1 -> 107.1 163.1 -> 122.1
Dimethylphenyl-N-
Methylformamidine
247 Napropamide 0.33 99.44 10.59 2722 272.2 -> 58.1 272.2 -> 1711
248 Nicosulfuron 0.35 98.42 7.89 4111 411.1 -> 213 411.1 -> 182.1
249 Norflurazon 0.31 100.00 9.29 304 304.0 -> 284.0 304.0 -> 88.0
250 Novaluron 0.49 99.08 11.44 493 493.0 -> 158.1 493.0-> 1411
251 Nuarimol 0.36 94.39 9.76 315.1 315.1 -> 252.1 315.1-> 2432
252 Ofurace 0.20 102.97 8.11 282 282.0 -> 160.1 282.0 -> 148.1
253 Omethoate 0.29 98.81 2.67 2141 214.1 -> 109.0 214.1-> 183.0
254 Orthosulfamuron 0.42 96.67 9.09 424.9 424.9 -> 199.1 4249 -> 227.0
255 Oxadiargyl 042 99.13 11.19 341.1 341.1-> 222.8 341.1-> 150.8
256 Oxadiazon 0.32 105.46 11.99 362.4 362.4 -> 345.1 362.4 -> 303.0
257 Oxamyl 0.33 98.38 3.60 237 237.0->72.2 237.0 -> 90.2
258 Oxasulfuron 0.39 96.84 7.67 407.1 407.1 -> 150.1 407.1 -> 1071
259 Oxycarboxin 0.22 101.14 6.48 268.1 268.1 -> 175.0 268.1 -> 147.0
260 Oxyfluorfen 0.45 95.77 11.76 362.3 362.3 -> 3159 362.3 -> 237.0
261 Paclobutrazol 0.21 103.47 10.08 294.1 294.1 -> 70.1 294.1 -> 125.2
262 Paraoxon-Methyl 0.24 105.26 8.90 276.1 276.1 -> 94.1 276.1 -> 248.0
263 Paroxon Ethyl 0.24 102.30 10.08 294.1 294.1 -> 70.1 294.1 -> 125.2
264 Penconazole 0.24 103.14 11.00 284.1 284.1 ->70.0 284.1 -> 159.0
265 Pencycuron 0.27 99.94 11.36 329.2 329.2 -> 125.0 329.2 -> 218.1
266 Pendimethalin 0.25 105.79 12.26 282.2 282.2-> 2120 282.2 -> 194.0
267 Penoxsulam 0.33 97.60 8.45 484.1 484.1 -> 1951 484.1 -> 164.1
(Penoxalim)
268 Penthiopyrad 0.23 103.73 10.87 360.5 360.5 -> 276.0 360.5-> 177.0
269 Phenmedipham 0.28 102.82 9.44 301.4 301.4 -> 168.0 3014 -> 136.0
270 Phenthoate 0.30 103.58 10.83 321 321.0 -> 247.0 321.0-> 275.0
271 Phorate Oxon Sulfone 0.25 100.53 6.41 277.3 277.3-> 1109 2773 ->99.0
272 Phorate Sulfone 0.39 99.00 8.94 293 293.0-> 1710 293.0 -> 97.0
273 Phorate Sulfoxide 0.24 104.11 8.82 277 277.0 -> 199.0 277.0 -> 143.0
274 Phorate-Oxon- 0.23 100.92 6.00 261.1 261.1 -> 153.0 261.1->111.0
Sulfoxide
275 Phosalone 0.26 103.10 11.27 368.1 368.1 -> 182.0 368.1-> 111.0
276 Phosmet 0.18 102.01 9.54 302.4 318.2 -> 160.1 318.2 -> 133.1
277 Phosphamidon 0.23 98.83 744 300.1 300.1 -> 127.0 300.1 -> 174.1

241



Gblge, Alanya ve Gazipasa'da Uretilen Avokadolarda Pestisit Kalinti Varliginin Arastinlmasi ve Quechers Analiz Metodunun Verifikasyonu

Cizelge 3. Devam.
Table 3. Continue.

S. No Etken Madde Adi Olgiim Geri  Allkonma Ana Ana iyon ve Parcalanma iyonu
Belirsizligi Kazanim Zamani lyon
Yiizdesi

278 Phoxim 0.22 104.81 11.16 299.1 299.1 -> 77.1 299.1 -> 129.0
279 Picolinafen 0.31 104.63 11.85 3771 377.1 -> 238.0 377.1 -> 359.1
280 Picoxystrobin 0.40 100.16 10.69 368.1 368.1 -> 205.2 368.1 -> 145.1
281 Pinoxaden 0.27 99.10 11.20 401.3 4013 -> 3172 401.3 -> 57.1

282 Pirimicarb 0.25 97.54 7.83 239.2 239.2 -> 721 239.2 -> 182.1
283 Pirimicarb-Desmethyl- 0.24 98.75 5.48 2254 2254 -> 721 225.4 -> 168.1

Formamido

284 Pirimiphos-Ethyl 0.16 102.41 11.97 3343 334.3 -> 198.1 3343 -> 182.1
285 Pirimiphos-Methyl 0.30 99.81 11.33 306.2 306.2 -> 108.1 306.2 -> 164.1
286 Primisulfuron-Methyl 0.44 99.79 10.02 469 469.0 -> 254.0 469.0 -> 135.0
287 Prochloraz 0.29 101.46 11.22 376 376.0 -> 308.0 376.0 -> 266.0
288 Profenophos 0.31 101.61 11.80 375 375.0 -> 304.9 375.0 -> 346.9
289 Profoxydim 0.40 93.90 12.68 466.2 466.2 -> 180.0 466.2 -> 238.0
290 Promecarb 0.19 103.42 10.08 208.2 208.2 -> 151.2 208.2 -> 109.2
291 Prometryn 0.25 100.76 10.24 242 242.0 -> 158.0 242.0 -> 200.0
292 Propachlor 0.18 104.41 9.15 212.2 212.2 -> 170.1 212.2 -> 94.2

293 Propamocarb 0.30 95.56 2.97 189.1 189.1 -> 102.1 189.1 -> 144.1
294 Propanil 0.28 103.44 9.92 218 218.0 -> 127.0 218.0 -> 57.0

295 Propaquizafop 0.29 102.75 11.93 444 444.0 -> 100.0 4440 -> 299.0
296 Propargite 0.29 108.41 12.27 368 368.0 -> 231.0 368.0 -> 175.0
297 Propazine 0.38 100.52 9.88 230 230.0 -> 146.0 230.0-> 188.0
298 Propham 0.28 102.51 8.97 180.1 180.1 -> 138.1 180.1 -> 120.0
299 Propiconazole 0.24 102.53 11.15 3422 3422 -> 69.2 342.2 -> 159.0
300 Propoxur 0.16 101.78 8.02 210.2 210.2 -> 111.1 210.2 -> 168.1
301 Propyzamide 0.22 105.24 10.22 256.1 256.1 -> 189.9 256.1-> 1729
302 Prosulfocarb 0.19 107.19 11.75 252 252.0->91.0 252.0 -> 128.0
303 Prosulfuron 0.30 103.39 9.73 420.2 420.2 -> 141.0 420.2 -> 167.0
304 Prothioconazole 0.18 103.47 11.20 344.4 3444 -> 326.0 3444 -> 189.0
305 Prothoate 0.17 103.07 9.31 286.4 286.4 -> 226.9 286.4 -> 97.0
306 Pymetrozine 0.34 97.64 2.55 218.1 218.11 -> 105 218.11 -> 103
307 Pyraclostrobin 0.29 100.39 11.17 388.2 388.2 -> 163.0 3882 -> 194.1
308 Pyraflufen-Ethyl 0.34 102.95 10.96 413 413.0-> 339.0 413.0 -> 253.0
309 Pyrazophos 0.34 94.40 11.32 374 374.0-> 2220 374.0-> 194.0
310 Pyridaben 0.25 104.71 12.78 365.2 365.2 -> 147.1 365.2 -> 309.1
311 Pyridaphenthion 0.23 105.07 10.22 341.2 341.2-> 189.0 341.2 -> 205.0
312 Pyrimethanil 0.31 97.36 9.73 200 200.0 -> 107.0 200.0 -> 183.0
313 Pyriproxyfen 0.29 107.30 12.10 3222 3222 -> 96.1 3222 -> 185.0
314 Pyroxsulam 0.28 99.09 7.93 435.1 435.1 -> 195.1 435.1 -> 1241
315 Quazilofop-P-Tefuryl 0.38 103.14 11.75 429.2 429.2 -> 85.0 429.2 -> 298.8
316 Quinoxyfen 0.24 108.59 12.23 308.1 308.1 -> 197.0 308.1 -> 272.0
317 Quizalofop-Ethyl 0.27 106.35 11.82 3731 373.1->271.2 373.1 -> 255.1
318 Quizalofop-P-Ethyl 0.22 107.84 11.82 373 373.0 -> 299.1 373.0-> 2710
319 Resmethrin 0.44 96.72 12.96 3393 3393 -> 171.1 3393 -> 143.1
320 Rimsulfuron 0.39 95.69 8.45 432 432.0-> 182.0 432.0 -> 325.0
321 Rotenone 0.31 99.95 10.74 395 395.0 -> 213.1 395.0 -> 192.1
322 Sethoxydim 0.39 99.09 11.93 3282 328.2 -> 282.1 3282 -> 254.1
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323 Silthiofam 0.36 99.05 10.83 268.1 268.1 -> 139.1 268.1 -> 45.1
324 Simazine 0.31 100.74 8.09 202 202.0 -> 124.0 202.0 -> 132.0
325 Spinosad 0.31 99.22 10.89 732 732.0 -> 1420 732.0 -> 98.2
326 Spinosyn A 0.26 99.31 10.89 732.5 732.5 -> 142.1 732.5 -> 98.1
327 Spirodiclofen 0.30 97.79 12.46 411.2 411.2-> 711 411.2-> 313.0
328 Spiromesifen 0.38 98.83 12.19 3713 3713 -> 2735
329 Spirotetramat 0.39 98.58 10.39 3741 374.1 -> 330.2 374.1 ->302.2
330 Spiroxamine 0.48 97.54 9.70 298 298.0 -> 144.2 298.0 -> 100.0
331 Sulcotrione 0.27 98.46 7.39 3289 328.9 -> 139 3289 -> 111
332 Sulfoxaflor 0.36 97.66 6.19 278 278 -> 174 278 -> 154.2
333 Tau-Fluvalinate 0.43 93.62 12.71 503.2 503.2 -> 181.1 503.2 -> 208.1
334 Tebuconazole 0.27 99.28 11.02 308 308.0 -> 70.0 308.0 -> 125.0
335 Tebufenozide 0.42 100.44 10.72 353.2 353.2-> 1330 353.2->297.0
336 Tebufenpyrad 0.29 100.65 11.89 3342 334.2->117.0 334.2 -> 145.0
337 Tebuthiuron 0.21 100.34 8.31 229.1 229.1 -> 172.1 229.1 -> 116.0
338 Teflubenzuron 0.38 99.81 11.98 379 379.0 -> 3389 379.0 -> 358.7
339 Tepraloxydim 0.41 97.25 10.44 3421 342.1 -> 166.0 342.1 -> 250.0
340 Terbufos 0.48 97.04 11.92 289.1 289.1 -> 57.1 289.1 -> 103.1
341 Terbuthlazine 0.26 105.44 10.01 230 230.0 -> 174.0 230.0 -> 132.0
342 Terbutryn 0.25 100.10 1033 2422 242.2 -> 186.1 242.2 -> 91.1
343 Tetrachlorvinphos 0.20 105.00 10.84 367 367.0 -> 127.0 367.0 -> 240.9
344 Tetraconazole 0.46 99.55 1045 372 372.0-> 1589 372.0 -> 70.0
345 Thiabendazole 0.21 99.47 5.29 202.2 202.2 -> 175.1 202.2 -> 1311
346 Thiacloprid 0.22 100.00 6.54 253.1 253.1->126.0 253.1 -> 90.1
347 Thiamethoxam 0.23 99.99 4.36 292.1 292.1-> 211.1 292.1->181.0
348 Thiazafluron 0.26 101.24 8.34 241.1 241.1 -> 74.1 241.1-> 163.9
349 Thidiazuron 0.18 104.51 8.07 2213 221.3 -> 102.0 2213 ->303
350 Thifensulfuron-Methyl 0.41 99.84 7.78 388 388.0-> 167.0 388.0 -> 205.0
351 Thiodicarb 0.24 100.20 8.55 355.1 355.1-> 88.0 355.1-> 163.0
352 Thiophanate-Methyl 0.27 103.91 7.96 343.1 343.1-> 151.0 343.1->311.0
353 Tolyfluanid 0.35 106.60 10.94 3473 3473 -> 2379 3473 -> 137.0
354 Tralkoxydim 0.22 104.06 12.30 3305 330.5-> 1379 330.5 -> 96.0
355 Triadimefon 0.26 105.34 10.20 294.2 294.2 -> 197.1 294.2 -> 225.1
356 Triadimenol 0.43 99.68 10.38 296.1 296.1 -> 70.2 296.1 -> 99.2
357 Tri-Allate 0.36 98.61 12.32 304.1 304.1 -> 86.1 304.1 -> 143.0
358 Triasulfuron 0.28 102.20 7.78 402 402.0 -> 167.0 402.0-> 141.0
359 Triazophos 0.23 103.15 10.29 314.2 314.2 -> 119.0 3142 -> 970
360 Tribenuron-Methyl 0.50 98.99 8.93 396.1 396.1 -> 155.0 396.1 -> 180.9
361 Trichlorphon 0.25 103.04 5.95 257 257.0 -> 109.1 257.0-> 221.1
362 Tricyclazole 0.23 100.44 6.91 190 190.0 -> 163.1 190.0 -> 136.2
363 Trifloxystrobin 0.29 104.43 11.45 409.3 409.3 -> 206.0 409.3 -> 186.0
364 Trifloxysulfuron 0.22 100.01 8.93 4384 4384 -> 182.0 438.4 -> 83.1
Sodium

365 Triflumizole 0.30 100.08 11.56 346.2 346.2 -> 43.2 346.2 -> 278.0
366 Triflumuron 0.36 101.37 11.14 359 359 -> 156 359 -> 139
367 Trisulfuron Methyl 0.28 96.98 9.89 493.5 4935 -> 264.0 493.5 -> 96.1
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368 Triticonazole 0.29 101.15 10.54 318 318.0-> 70.0 318.0 -> 125.0
369 Tritosulfuron 0.39 103.70 9.37 446.4 446.4 -> 195.0 446.4 -> 2209
370 Valifenalate 0.30 103.00 10.13 399.2 399.2 -> 154.0 399.2 -> 116.0

Kesinlik degerlerini belirlemek icin geri kazanim calismalari yoluyla gerceklestirilen tekrarlanabilirlik ve
laboratuvar ici tekrar Uretilebilirlik uygulamalar sonucunda bulunan degerlerin hepsi (RSDr ve RSDWR) SANTE
Rehber dokiimaninda (European Commission, 2017) belirtilen <%20 kosulunu saglamislardir. Benzer sekilde,
Chamkasem ve ark. (2013), Rajski ve ark. (2013), Han ve ark. (2016) ve Pano-Farias ve ark. (2018) RSD degerlerini
%20'den kiiclik olarak tespit etmislerdir.

Olclim belirsizligi hesaplamalan Cizelge 4'te verilen érnek tabloda gérildigi gibi yapiimis ve raporlamada
kullanilan tiim genisletilmis relatif birlesik belirsizlik degerleri SANTE Rehber dokiimaninda (European
Commission, 2017) belirtilen maksimum %50 belirsizlik degerinden duslk bulunmustur. Pano-Farias ve ark. (2018)
avokado orneklerinde pestisit etken maddelerinde maksimum 6l¢im belirsizligi degerini %36 olarak tespit
etmislerdir.

Cizelge 4. Naphthylacetamide 6lcim belirsizligi hesaplamasi.
Table 4. Naphthylacetamide measurement uncertainty calculation.

Belirsizlik

Parametre Deger (X) u(X) u(X)/X
Gerceklik 1 0.0606 0.0606
Tekrar Uretilebilirlik 1 0.0531 0.0531

Relatif birlesik belirsizlik= 0.0806
*Genisletilmis relatif birlesik belirsizlik (hesaplanan)= " 0.1611
*Genisletilmis relatif birlesik belirsizlik (kullanilan)=" 0.5000
%16,11 <%50 oldugundan, %50 genisletilmis belirsizlik degeri kullanilmistir

Sorvey Calismast Sonuglart

2018-2019 yillarinda Antalya’nin Gazipasa ve Alanya ilcelerinden tedarik edilen 220 adet avokado 6érneginde
LC-MS/MS ve GC-MS/MS cihazlariyla toplam 490 etken maddede pestisit analizleriyle gerceklestirilen sorvey
calismasi sonucunda 6rneklerin higbirinde LOQ diizeyi lizerinde pestisit tespit edilememistir. Benzer sekilde, Rajski
ve ark. (2013) 25 adet avokado drnegdinin higbirinde pestisit kalintisi tespit edememislerdir.

SONUC

Bu arastirma sonucunda; lilkemiz avokado yetistiriciliginin ve ihracatinin yaklasik %70'nin gerceklestirildigi
Alanya ve Gazipasa ilgelerindeki bahgelerden temin edilen 6rneklerde halk saghgini tehlikeye distirecek ve ihracat
kaybina yol agacak pestisit kalintisi sorunun olmadiginin ortaya ¢ikmasi sevindiricidir. Basarili bir sekilde
sonuclandirilan metot verifikasyonu calismasi da, yag diizeyi ylksek bir Girlin olmasindan dolay pestisit analizi igin
zorlu bir matriks olan avokadoda bundan sonra yapilacak benzeri calismalarda analiz metodu baglaminda referans
olarak kullanilabilecektir.

Pestisit kalintisi analiz sonuglari her ne kadar olumlu olsa da, avokado bahgelerinde kok ¢urikligu hastaligina
neden olan Phytophthora cinnamoni Rands kifl, Akdeniz meyve sinegi, thrips, kabuklu bitler, unlu bitler ve limon
sicani gibi yaygin olarak gorilen zararlilarla miicadele, konu uzmani ziraat mihendisleri rehberliginde uygun doz
kullanimi ve son ilaglama ile hasat arasi stireye uymak kaydiyla diizenli olarak strdirilmelidir.

CIKAR CATISMASI BEYANI

Bu arastirmanin kurgulanmasi, strdirtlmesi ve sonuclarin makale haline getirilmesi sirasinda herhangi bir
kurum ve/veya kisi ile bir ¢ikar ¢catismam bulunmamaktadir.
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