CHAPTER 1

INTRODUCTION

1.1 Problem Definition

In recent times, the consu avi &rds natural products especially
T————

herbs. The herbs that can be-eo d have poisonous residues nor should

they cause any side ef] yusumers’ health. In-essence, they ought to have
medicinal properties to :
day medicines. For allgthesé £dvantages, the. de for herbs and extracted

substances is tremendouslyinare:

contemporary research studi€s have dea t with the biological essay about curcumin,
which contains a lot of medici‘ __ fe ------- es. It.is as effective as anti-inflammatory,
et s ¢ -

anti-bacterial and anti-c s¢d in place of modemn
R TR A e 1, i’ products. What is more,

ouﬁ and lower cholesterol in

medications. It alsg i e

curcumin can help guﬂi

serum.

‘o L
In nature, cum@iurﬁsgﬂuﬂcnr; m& I:liﬂlg)nesia and Thailand.
For Thai people, curcumin is one of‘the economi ﬁ gir: % a considerable
amount\of famil a:ﬁﬁsmga,ﬁe i aﬂlmumin for

export iseeded and the demand for it is usually much more than the amount that can
be locally produced. One method used by the farmers to increase the curcumin is the
use of pesticides to protect the crop production from pests. Thus, there is a high risk

that curcumin can be contaminated with pesticide chemicals. After 1937, Paul

Mueller found dichlorophynyltrichloroethane (DDT), which has the property of



pesticide, and later various synthetic and powerful pesticides were developed and

produced. After the Second World War, a lot of pesticides have been widely used.

Nowadays, many countries have used several kinds of pesticides, which are harmful
not only to pests but also to human beings since all pesticides have an adverse effect
on human health. For example, the obvious symptoms that can be seen in human
include headache, ataxia and vomit. The severity of the symptom depends on the
quantity of pesticide being consumed, inhaled and/or absorbed through the skin. The

United States Pharmacophia Conventig . (USP) defined the Maximum Residual

Limits (MRLs) of pesticides ¢ organochlorine pesticides at 0.05
- 3.00 ppm (mg/kg). In 1 1 ‘Protection Agency (US EPA)
abandoned the use of DDT in thes ' % e of its harmful adverse effects
In 1974, the US EPA & ochlorine pesticides: chlorden,
dieldrin and heptachlor. chlorine pesticides have been
banned. In Thailand, ticides’ | prohibited, especially those in
the group of organochiori pr instanice, DDT, T e \ n behind this is that they

are highly damaging bt “and wironment since they are water

residual organochlorine pesticid des_mt

present This is because Thamm likely 0 inicrease the use of various kinds of
ii. -

prolonged period tha org n be present in both the

ﬂ to determine if curcumin

to be exported ﬁ‘u ﬁ.ﬁoﬁ gﬂs‘ﬂ ?ﬂ EIQT ﬁlﬁontammatlon
9 W%Wﬂ‘im AN

crop and environmen ‘< the important reason for scienti
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Figure 1.1 Structures of 24 organochlorine pesticides



1.2 Literature Reviews

Organochlorine residues may be recovered from agricultural or other biological
samples by exhaustive extraction with a variety of solvents ("’. Analytical methods are
needed to screen, quantify and confirm pesticide residues in fruits and vegetables.
Multi-residue methods (MRM:s) and single residue methods (SRMs) generally consist
of the same basic steps, but the MRMs are more preferable than the SRMs for the
analysis of pesticides, because the MRMs provide the capability of determining

different pesticide residues in a single

xamined with more than one

: , yﬁls @ The MRMs concept is raised to a

chromatographic determinative step, each e coverage of residues in a

different class, e.g. chlorin Teemachos hates and carbamates ).

The MRMs is potenti residue extracted by its
extraction step. Each detegfi 3 MRMs provides coverage for a particular
group of residues in : ] clean-up tep is designed to purify the
extract sufficiently to i e i n. r 30 years ago, among the

more widely used MRMs 56 of % Mills, Onley and Gaither ©; Storherr
(6); Luke (7); and Krause

=TI
A sample preparamﬁby mul'tl‘ié%niue ,

soils and water, Befan—in—i963=—Milis=—COniey=— Jaithie:MOG procedure. The

rgh and the detection with GC-EC@ and paper and thin layer

zi‘;:::z‘:’::;zmﬂﬁ:ﬁmnﬁw Tttt
The miethofff theAsndfad ﬁoﬁ%ﬂ%& %&m %&lﬂ@@ typifes the

internati@nal recognized MRMs. The method has made it possible to determine many

extraction was done ing with petroleum ether,

cleaning up with flo

extractions and laborious clean-up. The methos, generally consist of an extraction step
with a water miscible solvent, followed by a clean-up step with an organic solvent of
limited water capacity to achieve the removal of interferences present in the sample

extract, and/or solid phase clean-up with silica or florisil. Finally, analytic



determination is performed by gas chromatography (GC) or high-performance liquid
chromatography (HPLC) with selective detectors '”. These method detect
approximately 325 pesticides and pesticide-related compounds and most of them have
undergone rigorous multi-laboratory calibration studies, such as those needed to
obtain the official acceptance by the AOAC '". However, its continued use still
presents some disadvantages, such as (i) the amount of chemicals and toxic solvents
used (ii) their inefficiency as a screening method. The method are too complex, and it
did not allow the generation of relevant data in time to prevent contaminated foods

from entering the marketplace, beca rocedures were time-consuming and

laboriously intensive;. In addition, veloped groups of pesticides are

getting more and more bolar. an ; dable, and they should be

To avoid the general dra : 7 ethylene chloride partition
is applied after two pe Her patti \ e polar pesticides such as
merinphos can be de oionic detector (TID) for

phosphate and nitroge as made to analyze even

more polar compounds; p petroleum ether partitioning
was eliminated. Water was btain a better recovery of the
water-soluble compounds. TID T‘J-usnfk : 7¢ P and N containing residues. ECD
is used after ﬂonsﬂ ean-up: I'n‘l' Ring step was replaced by

as suitable for both non-

fruits. Acetone extra as us ._. : ,
di

polar and polar pesti ), as demonstrated in different comparative studies

performed by ﬂ. g to purify, evaporate
and filter. ﬁi ﬁﬁﬁﬁm ﬁ ﬁ’l cts in acetone are
usually cleaner n those obtained’ with other gelvents of similar polarity. The
Natiofal A A 9 Bubin Vst bl ohe el which was
followed] by partitioning with hexane-dichloromethane, and twice with
dichloromethane. After the clean-up method on an SX-3 permeation chromatography
column, residues were determined by GC using ECD, NPD, FPD and FID. In
Germany, pesticides analysis in fruits and vegetables is mainly performed with

MRMs. This method was developed to obtain extracts suitable for GC determination
with selective detectors, mainly ECD, NPD and FPD. Fruits and vegetables are



extracts with acetone-dichloromethane, and pesticide residues are detected after the
clean-up by gel permeation chromatography (GPC) and mini-silica gel column
fractionation in up to six fractions. The data about elution and recoveries of more than
400 pesticides and their metabolites as well as a few common pollutants are well

documented 319,

In 1981, the flame photometric detector (FPD) that could be used as P or S mode with
the Hall electrolytic conductivity detector (ELCD) which could be used in a halogen

or nitrogen detection mode was deve So that the florisil clean-up step for
determination of the chlorinated : » eliminated for the first time after
the use of ELCD in haloge% _./_,

S

In 1982, the process of 15 action ar n-up in chromatographic

\

column mixing or blengdi - ilica gel or alumina was

introduced to remove Tipi i iquii iquid pari ing and florisil clean-up.

A rapid and efficient i ﬁ( Cti cedute using ethyl acetate and
sodium sulfate, followed b : -
(7, Recoveries better than 9 0 WELEo

was first reported by Roos et al.
or OCPs and OPPs. The ethyl acetate

-Fl.a'—,:‘: 7
and sodium sulfate extraction ﬁmt— it Clean-up was applied as screening
L TR : , ;
method for the analysis usmg"@é‘-F‘i{D an NPD. Interfering chromatographic

peaks were decreas. and-the anal s-{iiiie-and-use-of ¢ o ‘ t reduced, resulting in

y
In 1985, the applica 'oﬁﬁ}ﬁ g‘ﬁe{ yglgj ﬁioo pesticides were
reported that the u e @sed [to.simulta ﬂ ea al residues. In the

same year therewappeared the develgpment of Solid Phase Extraction (SPE) C-18

ronde e RGeS AT TR el i apptica v

extractiofi and preconcentration of pesticides from air and water samples. To replace

cheaper analysis. D
l

classical LLP, and to reduce analysis costs and pollution, the SPE method has been
developed. In this process, the compound is isolated from a liquid sample by
differences in the relative solubilities between a liquid mobile phase and a stationary

phase.. The modified Mill’s method, consisting of acetonitrile extraction and clean-



7

up on C-18 " was developed by The California Department of Food and Agriculture
(CDFA).

The pH of the filtrate is adjusted to neutral with phosphate, and the acetonitrile layer
is separated from the aqueous layer by a salting out process. This method was
evaluated by analysis for seven OCPs at 0.1 — 0.2 pg/g in six representative fruits and
vegetables using GC and HPLC. SPE cartridges, containing normal or reversed-phase
supports, have become available commercially and offered the potential of

xtract as well as reducing the amount of

simplifying the purification of the initia

About 1984 — 1988, ther velopn imensional” capillary GC,
which involved the use S iffer ity and multiple detectors,

hence eliminating the niee Ve ¢ ] 11993, Cairns method was used by

Matrix solid- eim %! lean-up technique,

that has been dﬁ alﬁﬂ ml m)ﬁcm, such as the use of
large amounts o?'lsolvent, the occurresice of troublesome emulsions #ith certain fruit
or veebolTiabiceh ety doppedd Y1 T2 D dondletd signitican
advance fin simplicity and efficiency that make it possible to screen more samples.

Kadenski et al. demonstrated the applicability of MSPD to a large number of fruit and
vegetable matrices for pesticide residues. In most cases, samples were added with

distilled water, if necessary, for proper blending. Plant material was mixed with

florisil and, after that, extracted with methylene chloride-acetone or ethyl acetate. The



analytical performance of the method and the MRLs were established by the

European Union.

Recently, Supercritical Fluid Extraction (SFE) has been recognized, in the field of
pesticide residue analysis. Lehotay et al. ® demonstrated in an initial study, that the
extraction of various pentachloronitrobenzene pesticides from vegetables by SPE was
clean enough for direct injection to GC-MS in EI mode. The selection of the
appropriate SPE conditions such as CO, density, temperature modifier, type of solid-

phase used for happing the analytes, ion solvent was manipulated to overcome

most chromatographic method.;__ ;k, the same authors used a SPE

multi-residue method for icides of different polarities and

physico-chemical propertie bles, followed by GC-MS.
Recoveries obtained werg midephos, which was not

recovered at all.

For the development , capillary columns have

almost completely repl ed’¢ )l i their high resolving power,

NPD, FPD and MSD. The last % $ the standard confirmatory technique
MIP-AED, which al ows the §p6ciﬁ6i._ ction of mar ements, has recently been

detector mostly used 1 pesticide resid : nis a very high sensitivity to

other halogenated ~' c1des but its selectivity is rather poor. A new detector

introduced in ﬁﬁ% yelldﬂ ﬁm of the elements
fluorine, chl Ej Z]] nitrogen. Mass
Spectrometer I%tector can be employed to achieve selective degection, by full

ol YRRRBPGT TY Ehed Yool gl i iglofedence of e

complexmatrix. Quantification is usually achieved by the technique of selected ion

monitoring (SIM). With this technique selectivity is also improved. In addition, a
multi-residue method for screening OPP residues in fruit and vegetable samples, with

an ion trap mass spectrometer in the chemical ionization mode, has been developed.



Solid phase microextraction (SPME) is a sample preparation technique that, since its
development by Pawliszyn and co-workers in the early 1990s ?* ~ 2% | has received
increasing attention. Advantages of this new solvent — free extraction technique, as
simplicity or capability of injecting the whole extracted sample, have been discussed
in several papers @28 Development of an adequate SPME procedure for pesticide
determination should allow us to achieve a reduction in sample manipulation, even
eliminating the need for clean — up steps. Several application of SPME to pesticide
determination in biological samples can be found for organochlorine @ and

organophosphorous pesticides ©° -

approach has been preferred i id anterferences from the sample matrix.
However, when the headspace a “' st of non — volatile pesticides
are excluded from the dete ! : l the scope of the developed

procedures is more limit: ' n 2 rsion of the SPME fibre.

Immunoassa rovides gapid.” ;
y (I1A) p p‘ o

composition. The

nisin tage is' that only compound at a time can be

determined. Up to *} A has wot boe tepotied for ): esidue determination in

fruits and vegetables '

BN D110 74 i 1310 o
concerns powéiﬁ' 3 (El 1 I ochlofiné' pesticides in spices
powder that noth'burcumin were extricted with n-hexane-dichloromethane (4:1) and

the exﬁtﬁﬁﬂcﬁn@ ﬂ%ﬂte“r%ﬁn@eﬂc&lthﬁﬂg and florisil,

quantified by GC-MS in SIM mode. Recoveries were measured from 60% for dieldrin

and endrin to 97% for other pesticides %,
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1.3 The Purpose of The Study

The sample preparation and quantitative analysis of organochlorine pesticides in each
country have different standard methods. One of the reasons for this is trade-barrier.
In Thailand, there has been no standard method for Curcumin sample preparation
prior usually the analysis of contaminated organochlorine pesticide residues. The
several problems involve in sample preparation and . quantitative analysis of

organochlorine pesticides. Contamination in Curcumin include chemical substances

complex and requires a mote challe it gan—up process for trace analysis.
Curcumin contains a large-amoun 1 ‘compounds from those of low

to more polarities. Obvig; : 7 fact.that the sample preparation of

At present, the develop igh perforn aice\sh .‘ prparation technique and
analytical method to
on the ability of dete

fion In the sample concentrates
> f several compounds. Thus,
the multi-residue metho 3,110 , \ this purpose. The aim of this
work was to develop a simplé and rap mpie preparation method for determination
of 17 organochlorine pestig f uma Longa. (Curcumin), by Gas

on’ C: or, CD). Moreover, this

5 ders (Curcumin) in the

7
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Chromatography (C

-

work will extend i, SR

L

Thai markets. m
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