CHAPTER III

EXPERIMENTAL
3.1 Chemical Reagents

3.1.1 Solvent | ’y_/{‘::'

and-acetone. that were ultra-residues of

Hexane, methylene chlo
analytical grade, were from \J.\T. akérsChemical Company (Deverter,
Holland). Ethyl ether
(Darmstadt, Germany).

purchased from Merck

3.1.2 Other chg mi

Extra pure silica gel (60 — 2 ‘ﬁ, anhydrous sodium sulfate and florisil (60 — 100
e
mesh), which were analytical -- bained from J. T. Baker Chemical
(o .H..-f b
Company (Deverter, . Holland). ! ith hexane. Sodium chloride

(AR Grade) was obt; .Pv ....................... :

sae

3.1.3 Standaﬂ chemlcals

Analytlcal-gra% uﬂﬁlnl n ﬂnj w Elg fl i‘y 97.8%), beta-
hexachloroc clohexane ‘nty 98.0% ma-hexachlo yclohexane
(HCHﬂy ﬁ %[g%u ﬂa)a M) P,P'-DDE

(purlty, 9.0%), O,P’-DDD, P,P'-DDD, alpha-endosulfan (purity, 97.0%) , heptachlor
epoxide isomer A (purity, 96.0%), heptachlor epoxide isomer B (purity, 98.8%),
carbophenothion (purity, 92.0%) , alachlor (purity, 99%) , aldrin, dieldrin, and endrin
were obtained from Dr. Ehrenstorfer (Augsburg, Germany).



3.2 Instruments and Equipments
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3.2.1 GC 6890N was equipped with micro-Electron Capture Detector (u-ECD)

from Agilent Technologies

3.2.2 7693 Autosampler was from Agilent Technologies, USA

3.2.3 HP-5 (5% phenyl methyl siloxane, 30 m. x 320 mm, 0.25 pum film
thickness)

3.2.4 Amber vial 2 mL was from Agilent Technologies, USA

3.2.5 Micro syringe 10.00 pL ton Company, Switzerland

3.2.6 Centrifuge, CENTA \,{\_ 2, Safy

3.2.7 Isotemp® vacuum oven. Model 28045 Eisher Scientific

3.2.8 Ultrasonic cleaner ({CREST 1 -;""‘")l; ientific Promotion Ltd.

3.2.8 Vortex mixer,.S udistrie
// \

3.2.9 6 mL Glass Re? (’

3.2.10 Sep-Pak® V; .

3.2.11 Sep-Pak@'cay &\\ 0BT, Waters

_\-\ it, 504394, Supelco

3.2.12 Syringe addptof fo 15@; m 8.0mL SPE, 181794, Alltech

3.2.13 Glass syringg'10, ﬁ"{g o
3.2.14 Supelclean ENJ C mitiibes SP1018B, Supelco
3.2.15 Carbograph 300 nig 6.6 mL, 210401, Alltech

3.2.16 Silica Gel DesicGators D 48 (KATT®)
3.2.17 Nitrogén TG Theiiend -

3.2.18 Volum®tele 3 2
3.2.19 Round bottom flasks 50 mL

o BU YTy

3.2.22 Separatory funnels 250#L _
A B 4R V126

32.17 Spatula

3.2.25 Dropper

3.2.26 Stirrer rod

All glasses were washed with detergent, dried in an oven and rinsed with

dichloromethane before use.
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3.3 Preparation of the Standard Solutions
3.3.1 The Single Standard Stock Solutions in Hexane
Each standard solution containing 1000 pg/mL in hexane was prepared by weighing

50 mg of each single standard in an amber glass container with a Teflon screw cap to
50 mL.

3.3.2 The Mixture of 17 S rganochlorine Pesticide Stock
Solutions in hex: ’/‘/’
o —

The mixture of 17 standasd 7 lorine, péstieide.stock solutions containing 10

pug/mL was prepared bypipetifig 05 ml -‘?\@\\&E andard solution containing

1000 pg/mL into a 50 ".//:’ ass Con \\\ eflon screw cap and the
volume was adjusted to 56 ith _— ’ \

N
3.3-3 The Mi § .'- [} (5 E

f fandard Organochlorine Pesticides
Solutions for Calibration Curve

D

The mixture of 17 standard ,-;‘T-*’é:?” 0 -:&_r de solutlos of 15 3,5,10,20..30.
50, 100, 300 and 500k ng prepa / pij g standard mixture solutions
1mg/L and diluting ther

o

standard mixture solutEns had to be put into pipettes of @h concentration as shown

T AudIneniweans
AR TUNNINGA Y

ber vial. The volume of
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Table 3.1 The measuring volume of mixed 17 standard organochlorine pesticide

solutions, hexane and final concentration

Concentration of

mixed 17 standard The volume of standard The volume of

organochlorine mixture solution hexane
pesticide solutions (uL) , (pnL)
(ng/mL)

999

997

995

990

980

30 970

50« 950

100 900

300 700

500 500

3.4 GC Optimisation

In this research, the ’;;‘_W—_ = 'aphic with a PAS-1701
column at Agilent Technolog e & chromatographic with a
HP-5 column at Depa cnt of Biology (Chulalongkorn bm iversity). At the first time,
we used col ﬁb If and) Ltd. The GC
conditions wuﬁﬁ}l %ﬁ% ﬂ‘ﬁﬁﬂﬁ t and run with GC.
So, when the epartment of Bielogy, Chulalengkorn University, allowed the
oo % AR 3 B Y & B e
runs wefe performed with column HP-5 at the department. The GC conditions were
shown in Table 4.1.

To optimise GC conditions for column PAS-1701, the mixed 17 standard

organochlorine pesticides solutions 10 ng/mL was used for investigation on injection
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To optimise GC conditions for column PAS-1701, the mixed 17 standard
organochlorine pesticides solutions 10 ng/mL was used for investigation on injection
mode, flow rate and temperature of inlet, oven and detector that was within the
suitable GC conditions for separation of each compound. The selectivity and
resolution on separation of mixed 17 standard organochlorine pesticide solutions were
studied as described in Table 4.4. The chromatogram of mixed 17 standard
organochlorine pesticides in hexane 10 ng/mL under the GC conditions in Table 4.2 is

shown in Figure 4.2.

For column HP -5, the mixed 17 standasc anochlorine pesticide solutions 10
ng/mL was used for investigation on injectioflme de, flow rate and temperature of

inlet, oven and detector that"was withi : conditions for separation of

organochlorine pesticide \‘:b
chromatogram of mi ‘. nochlorin

ation of mixed 17 standard
cribed in Table 4.3. The
w des in hexane 10 ng/mL
-

\

The selectivity of two columns "ds sterm t ention time of each peak under the
T 14

suitable GC conditiops in Section 3:4. Resolutioh could be determined by observing

the baseline separatjoni-that-was-the-best-sepa:
than 1.5 as described in-1a

:‘.lr give resolution more
P u -1701).

h1/22

ARIANT Nﬂﬂﬂmﬂﬂ

3.6 The'Study of Calibration Curve

Each concentration of mixed 17 standard organochlorine pesticide solutions in Table
3.1 was run 10 points and each point run in duplicate. The peak heights of a function

of concentration were plotted. Each point was the average of duplicate runs. Summary
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of Value of Slope, Retention Time, Intercept and Correlation Coefficient (R?) of each
pesticide in mixed 17 standard organochlorine pesticides by the condition in Table

4.1, was shown in Table 4.5 and calibration curve was shown in APPENDIX.

3.7 The Study of Limit of Detection (LOD) and Limit of Quantitation
(LOQ)

The Limit of Detection (LOD) and the Limit of Quantitation (LOQ) were determined

by injection of matrix standard solution) The matrix standard solution was prepared

by extraction sample according to the developed imethod in Section 3.10.4 (sample
SNNAY ’ .
blank solutions) and the concéntration of dard solutions were prepared

using the sample blank solu

matrix standard concentrati
system under optimum conditiehs'in / able 4.1 until the signal-to-noise ratios of 3 for
LOD and 10 for LOQ wergfres

The matrix standards were pfepared by ade : he mixed 17 standard organochlorine

pesticide solutions before creating the olume process with sample blank solutions

obtained prepared by.the d ed method. The or the-matrix calibration curve

were gotten from t' '

:j‘# e injection according to
GC conditions in Tabig 4. fion curves were plotted by peak
heights of a function” of concentration. The volume‘-;)ﬂ the mixed 17 standard
organochlorin 10l ‘ﬁi i i 3.2. The summary
of Value of Saﬂﬁp m‘ﬂm ﬂmnjach pesticide in 17
standard organochlorine pesticides ifi matrix undetsthe GC conditiofis in Table 4.1

v SRR AT AN INER E
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Table 3.2 The desired concentration of matrix standards and the pipetted volume of

the mixed 17 standard organochlorine pesticide solutions

Concentration of

mixed 17 standard The volume of standard The volume of

organochlorine mixture solution hexane
pesticide solutions (L) , (pnL)
(ng/mL)
1 999
3 997
995
10 990
20 980
30 970
50 950
100 900
300 700
500 500

f ‘ - A
3.9 The Study of Matrix Effex :
TPy A ., 7

o
R

The influence of matiestandards-on-GE- 1tions in | 7"( uantitative analysis of
organochlorine pesticides v ysis using paired ¢-test:

a
between the peak heights from the calibration curve and ﬁl matrix calibration curve

at the equivaleﬂnﬂrﬁr? ﬂ:ﬁw‘s’weﬁ&] ﬂ .j
RARTAAN AT NIE a8

In 2000, Tevels of 14 organochlorine pesticides in spices powder that not Curcumin
(nutmeg, pepper and maze) were extracted with n-hexane-dichloromethane (4:1) and
the extracts were cleaned in a single step on a cartridge packed with silica and florisil,
quantified by GC-MS in SIM mode. Recoveries were measured from 60% for dieldrin

and endrin to 97% for other pesticides. (34)Thus, we would use this method as a basis
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for sample preparation and quantitative analysis of organochlorine pesticides in

Turmeric sample the procedure of the basis method. @ is as follows (Figure 3. I).

In this work, some preparation processes of the basis method were adapted for a
suitable preparation of Turmeric sample. The developed methods were investigated in

the background noise, interference peaks and percentage recovery (%recovery).

AULINENINYINS
AR TN TN



Spice powder 10g was weighed and heated at 60 °C under vacuum for 30 minutes

Y

Spice powder were stored in dessicator for a few minutes before extraction

Y

Spice powder 2g was weighted in a S0mL conical flask and extraction with n-hexane-
dichloromethane (4:1, 15mL)

The supematant was trans 1 tubé , the -)« powder was again washed
with n-hexane:dichlorome 1‘ ’H' . s xuacts were combined

//// E\\\\\\

Centrifugation was performéd ag? () t . n coloured extracts

were left to stand for 3mu >0mL conical flask
. ‘\ ]
The extracts were concentratéd t@ approxite 7 otary evaporation at 40 °C
and the concentrated extra b hase extraction
Silica (2g), Florisil (2) afid anhydro  sulfate e added to 6mL
cartridge (cartrie 1 conjuncrion an 3 o
Cartridge was co ’ ed wed to dry

l‘xane were added to fmal extract ) that the fmal volume was 200 ].LL

Y

The solution was analysed by GC-MS

Figure 3.1 Schematic of procedure in basis method

52
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3.10.1 The Study of the Pre-treatment with Vacuum Oven

From the basis method, it was further developed so that it could be most suitable to
use with Turmeric samples, and could effectively eliminate matrices. The use of
vacuum oven was adjusted so that it created least volatile interferences, and most
parameters were studied so that an effective extracting method could be developed.
The process was changed from sonicate to vortex because when we used sonicate,
solvent that containing organochlorine dissolution will be volatilized. Furthermore,

we studied by comparing sample acuum oven before extraction and raw

colouring substances ﬂ 1 g\r}e[ 1t was used to extract
1 urmen'c samples. The effect of -CARB SPE in sample

e b w10 W
concentration adli ﬁ n after the elution,
the interfering peaks and background noises in chromatogram andithe % recovery

v QPR B0 3 3N BN (o i

4.7-4.389

colouring substances i
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3.10.3 The Study of the Influence of Mixed Solution Ratio for

Extraction

From the result in Section 3.10.1, one could either choose the procedure with or
without the vacuum oven. In this section, the mixed solvent ratio was studied. It was
believed that when the value of hexane : dichloromethane increased it could help elute
more interested substances and yield better %recovery. The mixed solvent of hexane:
dichloromethane 4:1 (v/v) was used to extract sample spiked at spiking level of 100
ng/g, concentration factor equal to O the final concentration of 40 ng/g

compared with the mixed solvent of hexarie omethane 5:2 (v/v), the fractions
were collected since loaded.sample iking level the results of the

interfering peaks, backgro 1865 1 : the %recovery as used GC

3.10.4 The Stud Volumes of SPE
From the results in Sec t mix solvent ratio for the
method. However, there € pesticides cannot yield a
satisfactory %recovery. Thi 0t rameters of SPE so that better
%recoveries could be expected i ‘e influence of elution volumes of
SPE between 5 mL ﬁd 8 - elu extracted samples using to

and the final concentr oncentration in the basis

method, the concentratlon factor was changed from 0. 4 to 0.8. The sample volumes
were increase to 1 mL from 200
pL. The resulmﬁlﬂwgﬁ uﬂMﬁlﬂ chiromatogram and the
Y%recovery to_th co ns in Table’@1 were shown #/Table 4.12 and
et e K P Taoh (1R DY

From this section, I shall conclude and describe the developed method of sample

preparation for determination of organochlorine pesticides in Turmeric sample.
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3.10.5 The Study of the Comparing of the Developed
Organochlorine Pesticides Quantitative Analysis Method
with the Standard Method for Tobacco

From the developed method in 3.10.4, it was used to compare with standard method
for a Tobacco. “' =% A study by way of comparison of this method with the standard
method that was used with tobacco was in order. The purpose was to find out if the
method could be used with Turmeric samples and how much in terms of %recovery

the method could render. The extractie ) ass of standard method of Tobacco used

: ntration factor equal to 0.06 and

the final concentration of 6-mg/g. B e us eloped method from Section
. ~ | —

3.10.4 at spiking level o g/, concentration-factor equal to 0.8 and the final

concentration of 4 ng/g. Ti res ~~"’v\ idered on the %recovery,

Q g,',f-"“ . Ies
the interference peaks angds / I‘ OIS \\\\\ omatogram according to the
\\\ .15 and Table 4.13.

?\

GC conditions in Table 4. ol

ﬂumwﬂmwmn‘s
’QW']éNﬂ‘iflJ UNIINYAY



Weight 2.5 g (0.1 g ) of sample into a 125 mL Erlenmeyer flask, add 25 mL of
acctonitrile and shaked for 15 minutes (add mixed 17 standards organochlorinc
pesticides solution)

l

Filter extract through a Buchner funnel into 125 mL filtering flask

Y

Prepare solution:
1. Saturated sodium chloride solution: combine 50g of sodium chloride and
100mL of distilled deionized water

2. 5% ethyl ether / hexane (v/v): our 95n
i SN/

cxane and SmL ethyl ether

.

separate funnel, add 10mL
turated sodium chloride

Transfer 25mL aliquot of the filicied
of hexane, 60mL of distilled deig

/
solution tg (

Allow the layers to ;\‘\ \ ater fraction

Iﬁﬁ \\\ i

Prepae SPE
Add 1.2g of anhydrous sodi ‘ 0
condition with SmL of hexane

g ‘ risil in mini column,
ad 10mL hexane extract onto

Wash the sodium s fate .' o ethyl ether /
hexane (v/v) :15 add hexane to volume to e y 15mL

€ o Q)
LALZ2 AR (RN IR NI g p
e

FEAAAIAUMAINLAL.

56
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3.11 The Study of Method Detection Limit (MDL) and Method
Quantification Limit (MQL)

An examination was made on the method to find out what was the lowest level of
substances it could detect in terms of LOD and LOQ. With these values, MDL and
MQL could be arrived at. The Method Detection Limit (MDL) and the Method
Quantitation Limit (MQL) were determined by the concentration factor of the
developed method. This method has the concentration factor equal to 0.8. As such, the
MDL and MQL must divide 0.8 fr
MDL, MQL and MRLs from U
Table 4.1 and described in T

-and LOQ respectively. The value of

cording to the GC conditions in

As for precision, there argt ) sion. F 'tré-assay precision that is
obtained by repeat ' iked sample ne ‘day and the second is
intermediate precision, ‘ & ‘k different days. The study
used spiked sample at spiki of,5, 25 and 125 ng/g. In one day, I could extract
6 times for each level (intra ',_; at each leyel it was repeated on 3

different days for intermediate pr u T
and described in Tables 4.1554.26. ¢

I — ‘

hg to the GC conditions in Table 4.1

3.13 The Study of Aﬁ:r | m

To determine t E\‘aoadﬂ ﬂMﬂﬁ jhed by calculating
the average %r d % e o ed h spiking level on
3 different d ﬁs accordl ﬁ nditions in‘Pable 4.1 and d&érlbed in Table
o WiINe AN

3.14 The Study of Stability

The concentration of extraction in the spiked sample at spiking level of 125 ng/g was

divided into 11 vials and was kept under the same conditions in refrigerator. Then, it
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was compared with matrix standard of 17 standard organochlorine pesticide solutions
containing 125 ng/g for the several days. The first injection was made right after the
extraction process. Observe %recovery that could be compared with the means of
%recovery of the precision at the spiking level of 125 ng/g + 2SD was made. Detailed
descriptions are shown in Table 4.1, Tables 4.28, 4.29 and Figures 4.16 — 4.35.

3.15 The Determination of Organochlorine Pesticides in Turmeric

Products at 3 Thai Markets and 3 Commercially-packed Turmeric

Powder
At 3 Thai Markets and 3“comiiercial 2 a&eﬁc powder, Turmeric was
" : -
purchased and was determined t6_{ind out the amouit of organochlorine pesticides

according to the GC condii€ Al 41 and d sscribediin Table 4.30.

Turmeric powder ]
Turmeric powder from
Turmeric powdepft
Turmeric powder fi

Turmeric powder froxn

@y P B e B =

Turmeric powder from co cial €

AULINENINYINT
RN IUNRIINYIAY
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