l avinndiguarresii }

o d‘ ¥ ) L)
ﬂ]iﬂ‘iz!ﬂlﬂﬂ)"mlﬁﬂﬂﬂi’)t}"\lﬂ]W‘iﬂﬂﬂ"li‘lJiIﬂﬂW‘iﬂ

a A =4
UPYF AIHUN

msﬁ'uﬂ%ﬁzﬁz{%aﬂudauﬁﬁwmm'sﬁnfymmﬁé’ﬂqmﬂ‘%aﬁyﬁmﬂssumamumﬁ’mcﬁﬂ
mudrinnssudunaden aadaInssumans
URINNABQUANYTIN
W.f1. 2555

dvanbiluvesuningdaguasysiil



khanitha
Rectangle

khanitha
Rectangle


( awrimnauguanmsi j

HEALTH RISK ASSESSMENT FROM CHILLI INGESTION '

WICHIEN SRIHANAJ

AN INDEPENDENT STUDY SUBMITTED IN PERITAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF MASTER OF ENGINEERING
MAJOR IN ENVIRONMENTAL ENGINEERING
FACULTY OF ENGINEERING
UBON RATCHATHANI UNIVERSITY

YEAR 2012

COPYRIGHT OF UBON RATCHATHANI UNIVERSITY



khanitha
Rectangle


] umimnadbiguaTigsil '

Tusussamsauanoasy

a u =y

URINABQUATIVEIH
Yigyan Isanssumansaumiuna

3 3mnssnaunnden aadaInssnmans

Gos  msvsefiuanNudensguAINIINMIVT InANIN

P W ATMug

ya (=4
NdTinrsanrivyoulag
S (R
£19159N1UTAM

NITUNIG

NITUNIT

AN

@wmans

HIIMENFQUATIFEIH SUTeId)

4 a a 3 o <
(509N @ANI10150 A3.9NA BUNTYILAND)
spe0TMIVAEINMS
Ui msunuesmId uv1inedbguas1ysiil

Fmsfnut 2555




Paanssulsema

= a s dy Yo o § Yy ' = 3y o
DITANHIDAICRUVU Ilﬂfﬁl‘i‘ﬂﬁqﬁ?ﬂ‘lﬂqﬂﬂﬂﬂﬂﬂ'm’ﬁf’wlﬂaf)“U@Q @%38ﬂ1ﬁﬁ51%158

Q

aa o o a 1 4 s da
3. qUUY AsWana 013eNUSnwmsAnyIdas: uazdriumansnsd as. Janidnt
4
A

o

an 4 S (R 1 a @ A 4 o a a A
31N '0']5]']5EJ‘VHJ5ﬂH1§'JlI’il']ﬂ')‘VlU‘lﬁﬂ')Wﬂ']ﬂ']ﬁﬂ§ﬁ"l‘ﬁ'\if;uqsll JWIAINITUNNIINGINY Vlul
¥
ATl

I3 o a 3 ' oo ) oo v
s uuzriuasdefaiiuaieg vesmsanyisoinlasaaon umsinydseusdiul

= @ A o 3 a @ R 9/
%mnuqﬂﬁ‘tguﬂlma‘nmamﬂmmﬂmmﬁﬁm’qm JWIaINIUNIINGIY WYDVDUNISAUR

]
=

9 2 oo :/l dy r:;dysl

nlnuganyumstnuIteniin w nlialy
YOUAMAYATAIAIUNGA WYfi 16 Muaruse dunelies TaMIagUATIFEIil

a ' VoA 3 o ' a ' ° o
Alanuswiieaad lumaiudediamin veugangudaeunuudeuauasuneilaysW
@ o ~ a o o a [ HAq Yo =
Tandarsaziny vougu augnias glsna vingmasnsaiumInede nldalsnunluy

o ao [Y a d o U4
MIMIMsIY veun Auiniivg neuuas augndy AsnbsInsaluazammAns nsufa
A - Y [} a Qo 3 Y
N3mnudvdawsnlumsAnyIton sl
9 dy 9/ =X ] =Y 2 o Yo w 1
wedl danuidulnsnsiuveuwssgu dannsan  Feenfuayuualdmdaloun

YR a e o o =
ﬁﬁﬂﬂ’l')ﬂﬂlﬁuﬂ“’] IUTANIINITANEI

e

(W8AFB5 ATHUID)

/s s
A3y




Ly

ar 1
UnAAge

¥o1504 - mstszdiuanudosrogunmnnmsu3 Inansn
Tay : WFos ASMuUN
¥orlSggn  : Smnssumansumniudia
anin : Fsnssudanadon
Usgsunssumsnifing : fEumnaasInisd as. quun dvanma
fwvdwy  : msuSTaanSn msddedagiivoosunuTueareda msyszdiuau

P

sadugunIn

» v . »
msfnil dunsdszdiuanumduidequamannnisud Inandnnduilonas
» [] ]
Asadazinaes Indrloauas InsWTurea TasAuRugnuwsnifnmegluvadvariafe
¥
Suneiies faniaguasiysiii nsdissnganssumivs inanseunquilssrnsvisluuas
» 2 »

wonufinzlgann Suawianua 200 au msdnyieglugnszniufeunainy 2553
=2 A4 ) = = ] o o
fufewwiou 2554 FEnsAnumganssunsul Tamilumsaevowdinisduniual

¥ 4 - « o W - b 4 = ]
Tagase drumsdudeudinznnmsdiiafagivandislunia wanisdnuimud
Uszmnslunquinetaiiumo 50 au uasnds 150 au liga9egszndng 13 fe 821 uazil
o’ o 4 1 - a ) = 'S o o
Hminmde Eanudsauunasgig) 5699 + 937 Alaniu dmiumsianzvaisiea
dagivanfalunSandadanu 7 Ju asrewuarsnaed Inddeauaz InsH Tueande 0.35
uag 1.70 dndniuAsnlaniy mudsy AnsidaIMsdosannvaantsnnes IwiNeduaz
TwsHTuroalusssuend My 0.1229 uaz 0.1189 ABTu MUAIAY  FROIMINUISTY

o o o o o 1 o _ W e < w e o
dmFumhuwonda Ao 8 Tu wdlanumsdidadagiy  USnamsmsSuduiaas
nae3 inTreauaz TnsH Tureaainmsui Inaninmde Ao 3.70 x10® uaz 1.79 x10™ Tadiniu
AN lanfuAeTu MUAIAL  BINNOANITUMITYS INANASMITDANRTMSTINISDISYANY
o gnyq:q’u LI ¥ o 1 |v-=l|4’v
(s Tagerdusdeiiysgduasie (HQ) uuvlilsmsnenziFanun mdviudduaseves
4 ] ¥

minaed INSHeatianieonimineeuivld HQ < 1) luvazhdviivs¥dunsievesms
TnsH Turoamganiidmfivonsvld mQ > 1 Teonuneundouasmigegailaigaindtm

U5urudradana 2 uaz 18 M1 AWAIAD



ABSTRACT
TITLE : HEALTH RISK ASSESSMENT FROM CHILLI INGESTION
BY : WICHIEN SRIHANAJ
DEGREE : MASTER OF ENGINEERING
MAJOR : ENVIRONMENTAL ENGINEERING
CHAIR : ASST. PROF. SUMANA SIRIPATTANAKUL, Ph.D.

KEYWORDS : CHILLI CONSUMPTION / ORGANOPHOSPHORUS PESTICIDE /
HEALTH RISK ASSESSMENT

Health risk assessment from chlorpyrifos and profenofos pesticide-contaminated chilli
consumption was studied. Study area was Hua Rua subdistrict, Muang district, Ubon Ratchathani.
Dietary survey of 200 local and outside people was conducted during October 2010 to April 2011.
The dietary survey was completed by face-to-face interview. The result showed that participants
were 50 males and 150 females at age of 13-82 years and average weight (+standard deviation) of
56.99 + 9.37 kilograms. For determination of pesticide residue in chilli after spraying for 7 days,
average concentrations of chlorpyrifos and profenofos were 0.35 and 1.70 milligram per kilogram,
respectively. Coefficients of chlorpyrifos and profenofos degradation rates were 0.1229 and
0.1189 per day, respectively. Appropriate time for harvesting is 8 days afier spraying pesticides.
Average daily doses of chlorpyrifos and profenofos were 3.70 x10° and 1.79 x10™ milligram per
kilogram per day, respectively. From the dietary and average daily dose information, non-
carcinogenic risk was evaluated based on hazard quotient ratio (HQ). HQ for chlorpyrifos was in
the acceptable risk level (HQ < 1) while HQ for profenofos was over the acceptable risk level
(HQ > 1). HQ for profenofos at average and maximum contamination situations were 2 and 18

times higher than the reference dose, respectively.,
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Phosphate RO—P ~— OX
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NR;
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RO=P—NR; | isofenphos
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dnvuznndiinvesnisiuiynnesiunuy Tuneawessa

Wunasamvesn1snil Acetylcholine  (Ach) A3lu3  vinwAe ArFudygralszain
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M5 2.2 AnmgnvessimsiazeImsuaaeg inulufthefidufivonaseeunulu

veareda (Miv 1yna, 25520 53)

amMmItazaIMINTAd ANUEN (%’Bﬂﬂz)
1NNIZRUAITU Muscarinic (mAChR)
& 3 WANAR (Miosis) 76
o auvizluvasmay (Bronchial hypersecretion) 48
e 1o na (Salivation) 45
® g1l (Diarrhea) 30
L m‘gaaaﬂ (Sweating) 20
®  FN959 (Bradycardia) 17
L ﬂg‘lﬁjﬁﬁﬂzhﬂﬁ (Urinary incontinence) 13
e 1ihaIna (Lacrimation) 12
inﬂﬂi::é"u‘izUUﬂ‘izﬂTﬂff’mﬂﬁN (Central nervous system)
® % (Seizure) %
a 17
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®  Fuau (Confusion/ restless) B
31PN32AUA2TY Nicotinic (nAChR) -
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®  FWe3157 (Tachycardia)

9
IANITBINITUAAIUBI mACKR 180171 31 1UANAN (Miosis)
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(1) szuumaAuniele (Respiratory system) HAYBIA130B5UNY

ar 1 = u’: = o o d' 3 ar é
Tureareiarossuumudumeluiudfinnudidgigansdussosfoundn uazsvozis




34

or o = -~ Al a Yo a o ar
MeUNY uazdailumumavesmadeiinvesdilon1dTuRunneaiunu Tueaesa

L&

d. ] P 1 =
NAAYNTANTIAND

Tuszuzioundumisnszqu machR imadumalvdiudu

1
]

=o

¥ v [ 1 ¥
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uMy T
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luszozAufoumdmamzdihonnarsessunu Tuneaesa
vereianzidlsdumar Bnndwiileinrdesfunsviuleseuuss Saulanzves
Cholinergic crisis 92N 1AUAD ndmiilensouusiifudmumiavenie “Intermediate
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5211 GABA (Gamma aminobutyric acid-mediated system) §15UAMZHUATAIFDIUAAIIN

ndﬁ'ﬂ ’ 1

1 o
NBNUABAUDIT I Reticular activating system  1ABATY daumsnaguonlugqumsvislaly

auesiikalviifantizvyanivls (Apnea) 18
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MuRufioundy TasSonnzin “Paralysis type II” 139 “Intermediate syndrome” §IM3U
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crisis MIIAON 7192 “Intermediate syndrome” duaumain Iidlwdvsonfuniote
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madauninmsnieledummaild wu Wrludwds wiadluduindanag (Ventricular
dysrhythmias)
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®) szuvmudnilaaizuazla (Urinary  system) MInszau
k4 ] b
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Alominiu
=Y 0 ' ; R ) 9 1 a a
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(8.5) ANITWHIRBUNTUTUITI (Severe poisoning) Hil 03V
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ndu 2
M 0.1
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e 0.05
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M3190 2.3 USWdsNEANA1Ig3qA (Maximum Residue Limit: MRL) (D) (N531599

AUV, 2548)
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Agency. 1989)
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Neudy
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EPTRRTS 2 5 10.00 31 20.70 36 18.00
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AMINH

- You 0 0.00 0 0.00 0 0.00
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o ¥ o
Wwumnen maladnn
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- UNASe 2 4.00 2 1.30 4 2.00
- Muan 47 94.00 148 98.70 195 97.50

LR 50 100.00 150 100.00 200 100.00
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1 0.1332 5.20 0.8307
2 0.1309 5.29 0.7845
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1 0.1322 5.24 0.8499
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5 0.1364 5.08 0.5149
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QUEChERS - Mini-Muliresidusz Rethed for the analysis of Pesticices
Page 1 cf12

QuUEChERS

A Mini-Multiresidue Method for the Analysis of
Pesticide Residues in Low-Fat Products

1. Aim and Scope

This manuscript describes a method for the analysis of pesticide residues in produce
with a low fat content, such as fruits, vegetables. cereals as well as processed prod-
ucts including dried fruit.

2. Short Description

The homogeneous and represeniative subsample is exiracted In frozen condition
with the help of acetonitrile. After addition of magnesium stilfate, sodium chiotide and
buffesing citrate salts {pH 5-5.5), the mixture is shaken intensivety and centrifuged for
phase separation. An aliquot of the organic phase is cleaned—up by dnspers:va SPE

: 3 . pesuck ethe ﬁnal extract
can be du‘ecﬂy employed for GC- and LC-based determmatwe analysis. Guantifica-
tion is performed using an internal standard, which is added to the extract afer the
initial addition of acetenitrite. Samples with a low water content {<80%) require the
addition of water hefore the initiai extraction to get a total of ca. 10 mi. waser. When
dealing with samples containing «25% water (e.g. cereals, dried fruit, honey, spices)
the size of ihe analytical sample may havs to be reduced (e.¢. 1-5 g) depending on
the load of matrix-co-extractives expected in the finat extracts. A brief overview of
the method is shown in the flowchart at the end of this document.

Michelangalo Ansstassiadas, CVYUA Stutigant
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“wr

3. Devices and Consumables

+« Sampe orocessing eguiprient 2.9. Steghan LM 5 universal

« Automiatic pipeftes {e g for 10-19ul . 2€0-1500u1 ang 1-1C i}

« 50 L Teflon® centifuge tubes with screw caps e ¢. Dax-fiage from Nalgene
3114-005C) or disposable 56 mL centrifuge tukes (e g. 114x28 mm. FP,
Sarstedt article-no. 62.548.004)

¢ 10 miL PP-single use centrifuge tubes with screw caos (e.g. gremer Eio one ar-
ticle-no. 163270 or Simport‘Canada, catalogue no. TEEC-10AT)

s 10 mL solvent-dispenser for aceteniirile

+ Centnfuges for 50 mi. and 10 mL centrifuge tubes

+ Powder funnels, to fit for the centrifuge tubes

« 1.5 mL vials for GC-autosampler

= plastic cups (stackakle) for the sworage of the pre-weighed salt mbdiure (e.g:
flame photometer cups 25 mL art. no. 10-00172 from a) GiML-Alfaplast {>1000
pieces) or from h}) JURQ-LABS, D-91239 Henfenfeid (> 100 pieces)

+ Sample divider, 10 automatically portion the saiis (e.g. from Retsch/Haan, PT
100 or Fritschildar-Oberstein, Laborette 27). The solids needed for  dispersive
SPE" can be portionated using for example the "Repro” high precision sample
divider from “Barkle” using the 10 mL PP tubes from Simport;

4. Chemicais

« Acetonitrile, pesticide residue grade
*» NaClpa.
+ Disodium hydrogencitrate sesquihydrate (e.g. Aldrich 353084 or Fluka 71535)
* Trisodium chrate dihydrate (e.g. Sigma S4641 or Riedel-de Haen 32320)
« Sodium hydroxide p.a.. whereof 3 SN-solution (0.2 g/1 mL water) Is prepared
¢ Bondesil-PSA 46 um (Varian article no. 12213023/10 g or 12213024/100 @)
= GCB-sorbent, {e.g. Supelco, Supelclean Envi-Carb SPE bulk packing, article
no. 57210U). Alternatively isolate material from packed cartridges
+ Magnesium sulphate anhydrous coarsely grained (e g. FLUKA £$3135)
+ Magnesium sulphaie anhydrous fine powder (e.g. MERCK 1.05067)
Hote: Phthalatas can be removed in 2 mufla fusnace by heatng ta £50 T (e g. overnight)
» Formic acid conc. (>95%ig). prepare a 5 % solution (vol~vol) in acetondrile
« Pesticide Standards . g. from Riedel de Haen, Dr. Ehrensiorfer, promochem
* Internal and qualky controf {QC) standards see Tabie 1

Kichelargelo Anastassiadas. CVUA Sturgant
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Table 1: Potential internal standards (13TDs; or Juality corrol iCC) standards.

RIME T2 LOMI0.NT 0§ @ |Crorref[Esernizy GC LC
oxato- | ors cars EZd NID SO | MED [ MSHAS (VIS
LX) - Ege l o jes —f B 1y
Potsniil tnterna: Sisndards
P = 3.03 P e — — | -
~CRB °§ 158 3 5 —_— - - [
PCB 28 5483 3 14 == - -- e
peR iz 3.63 2 5C $um . — | b
Tapnenyl prospaaty 2.33 - 2t . VS e .
MTJ-MW.WM 36T & 5L R P =+ | e=s 44 +
Taprenyimenane 5,57 - 1t . . e | - .
Big-niwcohinm cred (Ncatazn: 3.7¢ - It . . . - . -t
Potentiai Qustity Control $tanamgs
| PCB 132 5.8 [ 3L . - e e -
ACR 163 778 & 5 4+ - -— +— - -
Anirracent jof o3 010 INUODUE) £.48 - 170 - . _— .
'concentrations exemplary. use aceonitrile as solvent

! N -
The use of more thap one internal and quality control standards is recommended to
enable recognition of efrors due to mispipetting or discrimination during partitioning
or cleanup,

n this method the internal standard (ISTD) is empioyed at an sarly stage of the analytics!
procedure (Comparable to a surrogate standard). To avoid overestimations of results itis
important that the compound used s ISTD does not experience any significant losses
during the procedure {a.g. higher than 5%). Whan analyzinyg fruit and vegeiable samples
ihis criterion is generally met by all compounds listed in the tabls above.

In the case of samples with higher fat content, however, the situalion is disrent. Since the}
Solubility of fat in the acefonitrite layer is very fimited, excessive sample fat wiil form an
additional layer into which analytes may partition and get iost. The axtent of kosses de-
pands on the amount of lipids in the sample as wall g5 on the polanty of the analytes with the
most non-polar ones shawing the highest lossas. In the presence of olevated fat amounts
{e.g. > 0,3 g fat/ 10 mL acetonitrile] it is thus recommended to employ the internal
standard at the end of the procedure (o an eliquot of the final exiract) assuming the vol
ume of the organic phase as being axactly 10 mL. It should be furthermore noted that the re-
coveries of pashicides having very low polarily (s.g. hexachicrobenzene and DOT) wilf drop
below 70% at fat contents greatar than 0,5 g7 10 mi acetonitrile. PCB 138 or 153 may be
used as syrrogate QC standards to indicate or rule out any significant losses of peosti-
cides. As long as one of those two compounds shows racoverias greater than 70% itis fo be
expected that this wiil also be the case avan for the most non-polar pesticidss.

htchelangeaio Anastassiades. CYUA Stuigant
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Losses of certain comocunos 1of isw pGlasity and planar Siruckere) may a!so occur avang
LDispersive SPE* when employing GCB sorbent for chiorophyli rich samples rs2e § 3
Some of the potennal 1STDs listed above may 3!50 be afected This can be avoidsd b Y 8Mm-
ploying the ISTD at the end of the procedure, assuming the voiume of the arganic phase
as being exacty 10 mi, Anthracene, which shows a very strong affipity towards GCB
may be used as surrogate QC standard. Antiracens recovaries grearsr than 70% wivl indi

cate thai no unaccepiabie Jossss of pesticides with very high sfinity towards GCB (such as
hexachlorobenzernie, chlorcthalond, thiabendazole; have occurced.

For the preparation of calibration solutions a dilution of the ISTD solutions is neces-
sary according to the amount of extract used (see 6.3}

5. Safety annotations

When using dry ice, solvents, solids and standards the cormesponding safety direction
sheets and the safety information on the vessels have to be taken into account.

6. Procedure

6.4. Sample processing

Subsampling of the laboratory samples is performed rotlowing me existing regu!atw
ons, directives or guidelines’ Iﬁ‘ﬁiﬂmol RS dhd Vegi SIEryogBRIE MmMITG
(eDxUsing divicayishighly reco Eof

IR

2 "”andtmlsreduce
sub-sampling variation and 1o reduce the saze or the sample pamcies and thus assist
the exiraction of residues. CU&ing

and-pudiiig héniFito the

duces the amount of dry ice requlfed and facihta?es procasslng

o SR

Kichelangelo Anastassisdes. CYUA Stugant
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Annotanons 2

*

Generally, cemminution at room temperature may lead to major fosses for sevaral
sersitive pesticides but also result in un insufficient degree of comminution thus im-
peding the extractabiiity of residuss encicsed in remaining pariiclas Furthermore, the
degree of homogeneity achieved is generaily not as good as in cryogenic processing
ieading ta greater sub-sampling variations. If the nesessary degree of comminution
cannot be achisved with ihe means available ini the joborarory. the use of larger sam-
ple amounts for anaiysis (scaiing up) andior the usa of Uitra-Turrax during the first ex-
tracion step may help 1o overcome these problems (sas below).

Samples with 8 water content between 25 und 80 % (a g. bananas} requirs the ad-
ditfon of water to achisve a ofal of 10 g water {when 10 g sample is employed).
Products with a water content < 25 % (e.¢. flour, dried fruits, honey, spices). the
sampls smcunt may have to be reduced and water has to be added as shown in the
fabie below. The added water showld be at 8 low temperature fe.g. <4%C) to compen-
sates the heat deveiopment caused by the addiiion of the saits.

Homogenous samples [e.g. flower) can be weighed directly into the extracoon tube
foﬂowedbymaddrtson ofﬂ‘e nooessary amoun!ofwater Taavoid e ;
e J o should $€ ek i o

3 When dea.hng wkh fnbomogenoous samples which are difficuit to com-
nu‘nute (6.g. dried fruiis) water can be added before processing to assist come-
minution. in this case a larger amount of the produce {e.g. 500 g is weighad and the
appropriate amount of water is added (for dried fruits for example 750 g). The mix-
ture s then comminuted {preferabiy with tha heilp of dry ice). Cokd veater shouid be
used hers 8% wel, to reduce the rsquired amount of dry ice. An oliquot of the resulting
haomogenate is used for further sample preparation as dascribad bajow.

Table 2: Water addition for several sampie types

P

Sampie type Weigh Water Annotation

Cereals 5¢g 109

Dried frists 5¢ 7.5¢g Water can ba sdded dur-
ing comminution step.
12.5 ¢ hommogenata is

used for analysis
Fruits and vegatablss 10¢ A
> 80 % water contant

Fruits and vegetadies 10g xg X = 10 g - water amount

25-80 % water content # 10 g sample

Honey Sg 10y

| Spices 2g i0g _

Micnelargeio Anastassiades, CVUA Stuigant
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6.2,

Extraction/Partitioning

10.0 g x G.1 g of the comminuted homogenous and frozen sample are weighed
into 3 50 mL cenirifuge tube, 10 mL acetonitrile anc the ISTD solution (e.g. 100 pL
of an ISTD.mixture, coniaining one or several of the compounds listed in table 1 in
the concentrations given) are added and the tubs is closed and shaken vigorously
by hand for 1 minute.

Annotations 3.

i the sample’s degres of comminution is insufficient, the exiraction can be assisted
by a dispenser (e.g. Ultra-Turrax). The dispersing el2ment is immersed into the
sample/scetoninle mixiure and ccmminution is padormed for about 2 min. at high
speed. i the ISTD solution has been alresdy added, no nnsing of the dispersing els-
ment is necessary. Neverthsless, the BSnoT has sﬁﬂo be Slsansd thoroughly be:

el DaNig hisud Tob Bhe next:saimple fa snoid Gib: - When using the
disposabie 50 mL cenirifugs tubas (see devices and consumablas) the common 19
TN dispersing alemments can be used. The Teflon tubes however have smafler open-
ings requiring oispensing slements of smaler diametsrs {s.g. 10 mm).
The described exiraction step is scalable as desired, as jong as the amounts of sol-
vent and salls used remein in the ssme proportion (see baiow). It shoukd be kept in
mind, however, that the smafier the amount of sampile smpicyed the higher the sub-
sampling variabiily will be. During vafidetion esch laboratory shoukd investigate the
lypicel sub-samphing variabiities achiaved when empiloying the available comminution|
devices uang rapmsentawe sampies oontamg incurred residues.

it @cshont Facatone. A short wmtronusinga Vortex m:xermymprodmpem
mmmmsmﬁmmgmnmm Foftifcationising i ¢
iABONGn (6.0 » S0 (L) shollid s avolded. if this nsnorpassrm 2 voi-
ume compensaﬁon shouid performed in the blank sampies used to prepare matrix
matched calbration solutions, io avoil diferonces in the matrix concentration of the
final axtract,

Bianik Sxizacts o the prapirstion: 5F cakbral sis: The use of matrix matched
calibration soiutions Is necessary to nﬂnhlze arrors associered vith matrix induced
enhanoemm o suppressm effecfs duning GC- and LC—dotmnmeﬂon I'be

; e o i o e b aTao Sieres Bty The olank samp:e'xs
‘Wwﬁus any other samplo butriG ISTD i§ added during. & Ni
Mﬂ he preparation of celibration solutions is dascnbad befow.

kichelargelo Anastassiades, CYUA Stuntgant
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After thar add a mixture or

« 49 +0.2 g Magnesium sulphate anhydrous,

¢ 1gx0.05g Sodium chloride,

« 1g+0.05 g Trisodium citrate dihydrate and

+ 0.5 g £0.03 g Disodium hydrogencitrate sesquihydrate
its easier to prepare the necessary number of portions of salis before starting the ex-
tractioh procedure. The tube is closed and immediatety shaken vigorously by hand
for 1 minute {see annotations on how 1o prevent the formation of lurmps! and centri-
fuged {2.g. 5 min. 3000 U/min}.

Pesticides with acidic groups (e.g. phenoxyaicancic acigs) interact with amino-
sorbents such as PSA. Thus, if such pestickies are within the scope of anaiysis, their
determinative analysis {preferably via LC-MS/MS neg.) should be performed directly
from the raw extract after centrifugation but prior to ¢ieanup. For this, an aliquot of
the raw extract is filled into a vial (e.¢. 200 pL into a vial with micro-inlay).

* The preparation of the seli mixtures can ba extremely facilitated using 8 sampie di-
vider (sse 3. Davices and Consumables). As an altemative the use of portioning
spoons is helpful, aRhough not as pracise as the divider. -

» By adding the citrate buffering saits most samples obtein pH-vaiues between 5 and
5.5. This pH rahge is a compromisa_ at which both, the quantitative axtraction of
sour herbicides end the protection of alkaf iabie (e.g. capton, foipet, lofyifluanid)
and acid labile {e g. pymetrozine, dioxacsarb} compounds is sufficiently achievad.
For scid rich sampies (with pH<3) the pH-veiuve achieved affer tha addition of
buffering salt i3 normelfy belowr 5. To protect acid labife compounds the pH-valus
can be slevated by adding SN NaOH: for lemons, limes and currants 600 i, for

. faspberry 200pi NaQH solution is neaded.

"~ * inthe prasence of water, magnesium suiphate tends to form fumps, which can
harden rapidly. This con be avoided, if immediately after the addition of the salt
mixture the centrifuge tube is shaken vigorously for 8 faw secontds. The 1 minuts ex-
fraction of the enlire batch can be performed in parallel after the salts hove bean
added to afl the sampies.

Richslargzio Anastassiades. CVUA Stungart
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6.3. Dispersive SPE:
An aliquot of the extract is transferred into a F>-single use centrifugation tube

which coniaing 25 mg PSA and 150 mg magnesium sulphate per mL extract ie.g.
for 6 mL exiract 200 mg PSA and 1.2 ¢ magnesium sulphate are needed’. The tuke

is shaken vigorously for 30 s and centrifuged {e.g. ‘or 5 min. 300C J:min).

oo X

dards ars not affected by this step.

suifats in the dispersive SPE step.

ternal and QC standarsds.

mixture and 25 mg PSA)

* Co-extracted fat and waxes may negatively affect the ruggedness of the GG analy-
sis. The co-exiracted fats or waxes con ba separated from the extrocts 10 8 larg® ex-
tent by putting them in the frsezer imore than 1 hour, e.g overnight). Both is possibie,
freezing out of the raw extract or the final extract after cheanup and acidification. Af-
ter & short centrifugation, the required amount of the still cold extract 's withdrawn.
This procedurs is for example applicabls for coreals and citrus fruits treated with
waxes. It has bean shown that pesticides and the proposed Internaf and QC stan-

Fals can be also effactively removed using G18 or C8 silica based reversed-phase
sorbents (25 or 30 mg/ml extract respectively) togsther with PSA and magnasium

» For sampias. with a high content of carotinoides (&.g. red sweet pepper, calTols} or
chiorophyli (e.g. spinach, lamb’s iettuce, rucola, curly kale, vins leaves und Lactuce
varistias axcept iceberg feviuce), disparsive SPE is performed using a combination of
PSA and GCB (Graphitized Carbon Black). The cleanup time {shaking)} is extended
from 30 s lo 2 min._ 1t hes to be taken into sccount, that some planar pesticides bave
8 great aitinlly to the planar structure of GCB. But recovery studies showed, that 0
noteworthy losses occur, if the exiract after disparsive SPE with GCB st meintains
some visible amount of chiorophy¥ or carotinoides. The folowing amounts of GCB/mL
extract can be usad {exemplary): 8) 2.5 my for carrots, romana lettuce, head lettuce
and the kke, or b) 7,5 my for rad sweet peppear, spinach lamb’s isttuce, ruccola antd
the kike. Ploase refer to “Annotations 1" for information as regards the use of in-

» To simplily the procedure it is helpful fo prepare & pre-mixture of pulverized (1) MgSOa
and GCB (MgS0. to GCB: 60:1 in case 8) and 20:1 in cesa b}). The amount of e
magnesim suiphate/GCE mixture and PSA to ba amploysd wil! depand on the vol-
ume of raw extrect (8.g. 1 mL spinach axiract wil require 157.5 = 160 mg of the 20:1

After centrifugation the cleaned extract is transferred into a screw capvialand pH Is

quickly adjusted o0 ¢a. 5 by adding a 5 % formic acid solution in acetonitrite
{volivol) (pro mL extract ca. 10 pL).

Michalargslo Ansstassiades. CYUA Statgant
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The pH-adjus:ed extractis filled nto vizls for gas- and liquid chromatograohy and is
used for further anatysis.

Annolanon.

* Folowing contact with P84 the oH of ine exiracrs increases réachng measured valves of

gbove 8 thus compromising the stabitty of base s2nsitive peglicides is.g cantan, foipet,
dichlofivanid, tolyifluania, pyridate methiocarh swifon. chiorothalony). if the extracts are
acidified quickly fo pH J the degradation of such compounds is reduced significanhy so
that storagse over several days is possibie. At this pH acig-labile pesticides (e.g. py-
matrozine, dioxacarb, thioticarb) are also sufiicientiy stable over ssveral days. Onty
some very sensitive suifonyl urea herbicides, carbosulfan and benfuracarb aran't
profected sulficiently at pH 5. Hoveever these compounds are stabls at tha pH of the
non-acidified extract (after dispersive SPE) over several days. if these compounds are
vithin the scope of analysis an aliquot of the non-acldified extract is used for meas-
urement. if the measurement can be performed quickly, the axtract at pH 5 can be usad
as well. Carbosulfan and benfuracarb (both having individual MRLs) are degraded to
carbofuran within the samples as vielf os in the extracts at pH 5. Thus, marely if carbofu-
ran is present in the ackfified extract an additional run of the aikaline sliquot is naeded.
Normally no residues of sulfony! ureas are 1o be axpacted, because the compounds are
very instable and very low doses are used fo achieve & sufficrent impact in agriculiure.

s The finel axtract has @ concentration of ca. 1 giml. If GC systems with normal

spiit/spiitiess injectors are used (injection vol. 1 yl} the imits of detection and dstermina-

tion achieved are in many cases not low enough. The use of GC-inlets that allow in-
Jection of larger volumes (23 pl) and offer the possibifity of soivent venting (e.g.
PTV = Progranyned Temperoture Vaporizer) ere thus highly recommended. The solvent
venting protects NPD detectors which can be additionslly protecied by delaying the hy-
drogan flow into the NPD during the first minutes of a run.

» Itiarge volume injection cannot be performad and the desired detection bmits of the
conpounds of interest cennot be achieved, the concentration of the extracts and, if
necessary, o solvent exchangs may be considered. X GC/MSD is employed a concen-

trution of the extracts by a fector of four should be sufficiart. To achieve this eg 4mlof

the acidifiad extract (pH 5) ars transfered into a tast tube and reduced to ca. 1 mi ot 40
C using & stight nitrogen flow. Solvent exchange is an option if GC parformence using
ecetonitril is not satisfactory or if NPD is employed (without PTV-injector]. For this, en
extract aliquot is evaporated to aimaost dryness at 40 'C using a slight nitrogen fow
(50/me adroplets of @ keeper o.g. dodecane can hielp to reduce iosses of the most volable
compounds) and resotved in 1 mL of an appropriate solvant. The biank exract (peaded
for the preparation of calibration solutions) should be ireated the same way.

Michtlangelo Anastassiades, CYUA Stirgart
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6.4. Preparation of calibration solutions

To prepare calidravon solutars a blank matrix centaining no detec:akle resigues of
the analytes of interest is nacessary. The hlank is treated as any other sample. by
na ISTD is added. To compersate matrix induced sffec:s during chromacgraphy 0 a
large exten;, I is best 10 choose 3 matrix of the same sample 1ype (e.g acple for ao-
ple samples, camots for carrot samples and so on.

An aliquot of the biank extract is fortified with ihe desired amount of a pesticide or a
pesticide mixture and a knowr. amount of ISTD solution is added at approximatsly the
same concentration as in the sample extracts. Pippatting ISTD solution in the very
same way as in the sampie preparation (same pipette. same velume) will help to
minimize systemauc erors. This means that a dilution of the ISTD is necessary. For
exampie 1 mb of the blank extract is fortified with 1710 of the amount of ISTD added
to the samples. To reduce matrix induced effects during GG, sample and calibration
solutions should have the same concentration of cc-extracted matrix components. To
ensure this a volume compensation may be necassary. In the case of MRL viola-
tions the quantifications is performed as descrited in 6.5

6.5.

In case of suspected vivlative residues, or for compounds which are known to cause
severe problems during GC {e.g. strong matrix induced effects). the procedure of
standard addition is performed for quantification. where sevaral alkjuots of the extract
are fortified with increasing amounts of the anaiyte of interest. This procedure re-
quires a knowledge of the approximate concentration of the analyte in question in the
sample.

The standard solutions should be miscible with the sample extract solution. Also, all
vials should have the same end volume 3nd the same solvent composition

Calibration following the procedure of standard additions

Pipette scheme 1:

| Additions U vl [ vialz | Viald T Vials
] Sample extract 1309 i 1360 Pieow P Tiptow
o C(1gsampie) | {1gsampie) i {1gsample; | {1 gsanpley
] ISTO Areagyin- | ﬁur:i; 5 ; nchud edr i Aleacyne | Alreadyin.
b cluded ¥ 1 zhded ! cludsea
[ Thiabendazole standard ! - 'f—_ 130 pVL” R s ) f.’l.i ' "éﬁbviil: o
solution. {2 ug/mL) i 7 5 0.+ wg; T 3% ug) i P12 p3
i Solvent C T axipl B T I ., S
I Final volume 130 L 1200 L 12000 s

(exemplary for an expscied hisbendazole concentration of C.8 mg‘ig —or l‘:'.ka-'hé"tﬁi";ﬁ;r{da:;&; i‘_g__
sample)

Mich+langslo Anastassiadses, CVUA Strigant
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The analyte concentraticn in the samgle is calculaies wsing e area sroperions ana-
Iyte to ISTD as shown in Fig. 1 by calculating the lnear regression 1tis mportant 1©
check :hat the generated standard addition curve 1s 4near since any cursature ¢an in-
fluence the slope and thus the result

—

Area proportion
AnalyteISTD

= yirarepl
£05€ Of TV culve

€ lxl 3 Added amount of analyte

bxi: absolute amount of analyte in the sample extract before fortifing (y=0)

Fig. 1: internal calibration using the procedure of standard additions, schematically

7. Reference

M. Anastassiades, S. J. Lehotay, D. Stajnbaher, F. J. Schenck

Fast and Easy Mutiresidue Method Employing Aceionitie Extraction/Partitioning and
"Dispersive Solid-Phase Extraciion” for the Determination of Pesticide Residues in
Produce, J. AOAC Int., 86 (2003) 412-431
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8. Procedure schematical {for 10 g sample)

I Weigh 10 g sample intc a 50 ml centrifuge tube (with screw cap) ]
i

Add 10 mi acetoniirie and e.g. 100 yL of the ISTD solution

|
Shake vigorously for 1 min (1. extraction stap)
]

Add :
4 g MgS0;, 1 g NaCl, 1 g NaiCitrate dihydrate und 0.5 g Ra:HCitrat sesquihydrate
shake each tube directly after the salt addition shortly
{for lemons, fimes, currants +600 pL SN NaOH)

- Shake vigorously for 1 min (2. extraction with phase separation)
|

L ' Centrifuge for 5 min at 3000 U/min : |

Option:
Isclate an akquot of the raw extract for
the detsrmination of sour pesticides

For fat containing samples: freeze fat out,
for citrua fruits co-exiracted wax is removed overnight in the refrigerator

1

X mi of the exiracts are transferrad into 8 PP single use centrifugation tube,
which contains X*25 mg PSA and X*150 mg MgSO,

|___{for samples with high amounts of chiorophyt or carofinoids add GCB as well, $60.6.2 )
1

Shake for 30 sec: (when using GCB 2 min )
\

L Centrifuge for S min at 3000 Wimin

Option;
isolate an allquot of the raw extract for the
detem. of sulfonylureas. carbosuifan elc.

¥ mi of the extracts are irensfefred info screw cup vial, and acidiffed with

Y*10 pL 5% formic ackd in acetonitrde (10 pl/mL extract)
1

The tisaned and acidified axtracts are transferred into auto-sampter vials and used for the mu
tiresidus determination by GC or LC tachniques

Michelangslo Anastassisdes. C\VVUA Stungant
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Chiorpyrifos-mettyl * Not Detected markg 001 |inhouse method TE-CH-030 bases on
Steinwandter H 1985, Fresenius Z.Chem
ho. 1155
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Grganophosphate Group
Chlorpyrifos-ethyl 033 mg/kg 001  |Inhouse method TE-CH-030 bases on
Steinwandier H. 1985, Fresenmus Z Chemn
No. 1155
Profencfos 149 mgkg 0.0
Chiorpyrifos-methyl * Mot Detected mgkg 001 jinhouse method TE-CH-030 bases on
Steinwandter H,1985, Fresenius Z.Chem
No. 1155
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Qrganophosphale Group
Chilorpyrifos-ethyl 0.12 mg/kg 001 finrhouse method TE-CH-030 bases en
Steinwandter H.1985, Fresenius Z.Chern
No. 1155
Profenofos 078 mglkg 001
Chiorpyrifos-meliyl * Not Detecled mgikg 001 [Inhouse method TE-CH-030 bases on
Steinwandter M.1985, Fresenius Z Chern
No. 1155
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Organophosphate Group
Chiorpyrifos-ethyl 0.13 mg/kg .01 |inhouse methed TE-CH-Q30 bases on
Steinwandieor H.1985, Freserus 2.Chem
No. 1155
Profenofos 080 mykg 0.m
Chiorpyrifos-metiyl * Not Detected my'kg 00t {inhouse method TE-CH-030 bases on
Steinwandter H 1985, Fresenius Z. Chem
No. 1165
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Organophosphate Group
Chlorpyrifos-etiwl 026 mg/kg 001  finhouse melhod TE-CH-030 bases on
Steimwandter H.1985 Fresenius 2 Chern
No. 1155
Protenofas 094 mg/ikg om
Chiorpyrifos-melhyl * Not Detected mgrkg 001 {inhouse method TE-CH-030 bases on
Steinwandier H.1985, Fresenius ZChem
No. 1155
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Qrganophosphate Group
Chiompyrifos-ethyl 432 mg/kg 001 |inhouse method TE-CH-Q30 bases on
[Steinwandter H.1985, Fresenius Z Chem
No. 1155
Profencios 132 mgkg oGt
Chiorpyrifos-methyi -~ hiot Detected mgrkg 001 {Inhouse meihod TE-CH-030 bases on
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