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The purpose of this study was to determine the level of seven
organophosphate insecticade residues (namely Dirazanon, ethion,
malathion, methylkparathion; parathion, Fhosdrain, and trithion) in lettuce,
Chinese kale and convolvulus. A total of 120 samples, for instance; 40
samples for each vegetable were collected at random from merkets wathin
the Bangkok metropolais.,

Pestacide residues in vegetables were determined qualltatlvel&
and quantitatively by gas-liquid chromatography and the insecticide
1dentaty was confirmed by thin~layer chromatography. The mean values
of pesticide residues i1n the gelected vegetables was 39.17 percent,

Among tnese three groups of vegetables, more Chinese kale
samples contained residue which accounted for a mean of 22,5 perfent
out of 120 vegetable samples or 67.5 percent out of 4O Chainese kale
samples. Phosdrin residue found in 15 percent, out of the Chinese kale sample
were presented at a higher level than the residue tolerance lamat of
1 ppm. The principle residues presented ain consecutive numbers of
samp! ¢s were hazinon, Phosdrin; methylparathion; parathion and
ethion; malathion.

Lettuce samples contained residues which accounted for a mean
of 8.33 percent out of 120 vegetable samples or 25 percent out of 40
lettuce samples. 7.5 percent out of the lettuce samples wers
contaminated with Phosdrin and 2.5 percent with methylparathion at
the quantities above the residue tolerance lamat of 1 ppm, The
praincaivle residues presented in consecutive numbers of samples were

Phosdrin; Diazinon and malathion; methylparathion; parathion; traithion.



The same result was also found in convolvulus as in lettuce,
for example, the mean numbers of samples that contalned insectacide
residue accounted for 8.33 percent out of 120 vegetable samples or
25 percent out of 40 convolvulus samples, Phosdrain was found
present in 10 percent out of the convolvulus 8amples at the levels above th
residue tolerance lirnt of 1 ppm. The pranciple residues presented
1in consecutive numbers of samples were ethionj FPhosdrin and Drazanong

malathron; parathion.
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Detector application

Thermal conductivity detector Permanent gases
Gas density balance Permanent gases
Coulometric detector Halogens, sulphur
Electrolytic conductivity detector Halogens, sulphur, nitrogen
Flame detectors

- Flame thermocouple Hydrocabon gases

- Flame emissivity Hydrocarbon gases

- Flame phetometric Sulphur, phosphorus

~ flkala flame 1onization Halogens, sulphur, phos

phorus

Cther 1onmization detectors

~ Cross - section 1onization Permanent gases

- Argon 1omization and 'helium vO, N02, permanent gzases
cell"

—~ Tlectron capture ionization Halogens

Photo - ionization Ionizable gases
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2. LRTQINON % luniTnnag

2.7 Hobart chopper
2.2 Waring blender MU mixer cup
2.3 lhuderna - Danmish evaporative concentrator iy :nﬂu;'m
~ Snyder distalling column (Kontes Glass Company,
Vineland, New Jersey)
~ Flaek 250 ml (Xontes Glass Company, Vineland, N.J.)
- Lower tube,l0 ml (Kontes Glass Company, Vineland,
NoJ.)
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2.4 Sweep Co = Distillation apparatus UFznaunli
- Kontes Sweep Co - Distiller (Kontes Glass Company,
Vineland, N,J,)
= TFour place manifold connected flowmeter (Kontes
Gless Company, Vineland, N.J.)
-~ Sample tube (Kontes Glass Company, Vineland, N.J.)
- Concentrator - Collection tube, 10 ml {Bontes
Glass Company, Vineland, N,J.)
- Teflon tubing
- Injection septum
2.5 Tracor 222 gas chromatograph {Tracor Instruments,
Texas) ﬂéduﬂi:ﬂﬂnuﬁZﬁﬂﬁQ: (conditaion) ﬁhé
fvmiaes  : wan IWlaumn Auneiaar
nadi : whgauugqgﬂﬁﬁg (U) un 6 in P
dudnanviowen g i
. UTT?SQU 3% OV-1 (methyl si1licone)

on 100-120 mesh Chromosorb W, HP

Optical filter : 526 iuadiuRspu ( MU )

qmmnﬁ * 1injection port = 225°¢c -
&
oven = 190°¢
detector = 180°¢

WNdNIWA (Carrier gas) * Tulnsiou (oxygen-free) -
as ' Y
INTN1WA 8O ua .MU

& 24 ] L
ﬂaqutiamﬂan?zﬂquuuugﬁ (chart speed) = 30 UINBT7Lud
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Input attenmuator = lO2
Output attenuwator= 32
Bucking range = 6

3

Auxaliary gas ¢ lalarisu snralna 150 uﬂ./uﬁﬁ
aandieu dasalua 15-18 ya./u s

A saralua Lo ua . U

s 14
2.6 Thin - layer Chromatogrephy  QUnswlTznauniy
- Applicator (Shandon Scientific Co., Ltd,)
- Mounting board (Shandon Scientific Co,, Ltd.)
- Chromatographic tank (Shandon Scientifie Co., Ltd.)
- Sjray gun (Shandon Scientific Co., Ltd.)
4 A v < o
- NIzINUALUABIINTA  TUNR 204 20 LTUALUAT
d a4 d
2.7 LATO9U80U 9
'
~ Beaker 9410013 9
- Erlemieyer flask, 125 ml

-~ Pipet, 1 ml 10ml

7

- NIziMnmIN, 100 ml

- NIy

1 v

- uniuna (glass rod)
- yMn9uLIan
L

- gy (spatula)

¢‘:' .', = <4 a
- LATEITITNNA Y LDUALAZIUNVLAY

[]
- gnlddntazenu  dudnin
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- Auminm foal

-~ Water bath Thelco model 83 (Precision Scientific Co.)
-~ Boiling chip

- UV lamp

~ Microliter syringe, 10 ml (Hamilton Co., Inec.)

- Hypoaemic syringe, 1 ml (Fortuna W.G. Co.)

]
- 1nsy (morter)

3. gaiipd

3,1 Eithyl acetate - distilled in glass (Kontes Glass
Company, Vineland, N.J.)

3,2 Pesticide standard solution - 1m?uuﬁﬁsa:aquwﬂoihgﬁﬁn
"!A ! =y = 4 o
Anauszminelennfuar dlwesu  wrenlsesu (uvgawnialseeu

1 ] | L

wasaloseu  veanTu wazlasloaou  Teunaceidedniamtaveu 1 lulesnsy
éﬂ 1 4G, q; 2,2,4 — tramethylpentane Lﬂuﬁﬁwﬁa:aqu
3.3 2,2,4% — trimethy)pentane (Kontes Glass Company,
Vaineland, N.J.)}
3.4 Hexane (Kontes Glass Company, Vineland, N.J.)
3.5 Acctone (Kontes Glass Company, Vineland, N.J.)
3.6 Diethyl ether (BDH Chemacals Ltd.)
3,7 Methanol {(Matheson Coleman & Bell)
3.8 Anhydroms sodium sulfate (May & Baker Ltd.)}
5.9 Silanized glass wool (Alltech Associates)
3.10 Silica gel G. (Merck) .
3.11 Developing solvents:
a. Petrsleum ether (Kontes Glass Co., Vaineland,

N.J.) + methanol (Matheson Coleman & Bell) (95 + 5)
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b. 20% methanol (Matheson Coleman & Bell) 1n
benzene {Hopkin & Williams)
3.12 Chromogenic agents
- Stock dye solution
a., Silver nitrate solution azant s1lver
nitrate (Matheson Coleman & Bell) 10 nthu;h 100 U@,
b. Flubrescein solution A=A fluorescein
(Seelze-Hannover) 0.25 nf&iu N, N-dimethylformamide
(BDH Chemicals Ltd.) 100 ua.
~ Workaing dye solution
a. Silver nitrate solution 191 stock silver
nitrate sclution 5 ua. WilMi309719mMeu  acetone 95 ua,
b, Fluorescean sclution (§9 stock fluorescezn
solution 5 ua. w31;1$avﬁa;1u ethanol (Merck) 95 ug,
%3.13 Bromine solution Lﬂ;ﬂuTﬂHLﬂq bromine solution
5 ud. uaNnU carbon tetrachlorade (Matheson Coleman & Bell)
95 ua.
b, Faenfunaannsse (16) nasvndneuAal
4.1 Subpampling Tamiadaeuaadn 1 nn.urdy (chop) I .
Towiaded  Hobart chopper (NN 5) ugqéuﬁhaﬁﬁanq 2 4o 9 8z 25 N5Y
4.2 Extraction l%%ﬂ:ﬁhlﬂﬂ%ﬁgﬁﬁHW?ﬂBﬂ;hﬂuiuWﬂﬁLWW%

L 4 i ¥

‘i o -444-' ot ! ]
Wﬁﬂﬁﬁ@ﬂgﬂﬂﬂ?qﬂﬁﬂ TﬂﬂkﬂqUﬂWﬁUﬂﬂﬁ 25 N1y 1ﬂ1u mixer cup LAY

@17QC87H ethyl acetate 125 ua. W8Zznhydrons sodium sulfate
v o v 4 4 4 ! 4
25 Nty ﬂhﬂﬂ@ﬁﬂﬂﬂﬁﬂlﬂiﬂq waring blender WRIMUITINYT 5 UTA WG
1

4 4 i
Mﬁ?ﬁnlfﬁgﬁaﬂ > uﬁﬁ FANUUNTAIFAIUAUUI s1lanized glass wool
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¥

& AVV |
\nuarsazanuilalaly Erlenmeyer flask ~ TWAM 125 UA. 5NN

W | .

= o
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FIUTUUTUINTZRIdIT Az AN
W v t
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N. MATAIUUUTYINTUINNIT 125 UA. ﬁﬂUinﬁﬂTT%ﬂ

1 LT
A1 LdImgemAtusaund lulag Ly

1 4 v I L 4

9. DNENT0aUNUTUINTULLAIN 125 Na. 1WLAN ethyl

o 4 AY
acetate FUMNYHKNOAINNT

. Fo = ‘g Qe v [
4.3 Concentration YNE15 A2 a0 INDURENG 2R L aTnGh

i
¥ v v ¥ k4

4 4
T gunudulnunIT $2 LAY L ATAIND Kuderna~-Danash evaporative

aa . 4 ' 4 o9
concentrator (A 6, 7) I1TVNIRD uudﬁﬁiﬁ:aﬁﬂﬂﬁ:nﬂ1ﬂmﬁ 50 Ua.

d! [V a 6' '&: ' as '

TUNIRUEN 10 nTU 1alu flask  WeUANUSINNY  lower tube  1d
; P 9
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4,4 Cleanup 11 GSweep Co-Distiller (N 8) iHow 1w

P 4 u\'v ufv i 4 4 ¢
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v

' v
.4,1 LLnLATRY Sweep Co-Distiller Tyipasay

e 4
170 =~ 180 ¢ Ureutl & Una

4.4,2 Lﬂ?ﬂh sample tube UT¥9 silanized glass wool
! Y 1 1

] L} P ¥ <l uﬁ‘
(249 130 -~ 150 auqguen 18 galuenauls  Lwagsadetdaniaan)

i v LI 4

L2711 sample tube 1fzyAm 5 - 6 W3 94n indection portlyiy

¥ 1

[ 7] ]
]
luinaanaT auUUL AU LY gqn 1njection septum L94% 1ngection port
| 1 ]
ugald tube Lgrgrunuglaullan  Lin flowmeter 1munaﬂawq
E7 1

= 4 e R

Clulartsu)  lwairgn sample tube ggnsqlua 600 MﬂoﬂQUﬁW LG

o
[
drrazauLen Ll aﬁyazaﬁﬂ?znaﬁaLﬂu1ﬂuﬁ:3ﬂuﬂaiuiﬂre?qu (sweep)

11

b L] ) 2/ v I

L.b.% 90 TPflon'hﬁnngﬁnuﬁauiuuﬁu%q L2 TYa 8N

l
2BNYEY sample tube Bneruwiieeng Teflon tubing Qﬁqauﬂu

]
concentrator—collectlon tubeTﬂﬂimaﬂLuuadwia a1 11 collection tube

U 2UIG 1.5 AﬁLﬁMﬂ

[ X

L b, gﬂﬂﬂ?aza1ﬂ ethyl acetate 191 sample tube

1 i
tz ) . &
MAW 9 AT LUDNAINAIRNUTNIAY  glass ool
I ¥ | 24
b5 YNEATEZEYS mnmwxma AMIINGHT L ATUINNID 4.3

I v s

AU 1 NA. (LPARUOR 2 nfN) 124 sample tubiAmAuNIHENTRTRNY ethyl

. =) &
acetate an 4 ﬂid ﬁ as 0.5 Uad. Tugranna 3 uﬂMﬂBﬂﬁTﬁﬂ 1 ATS

T 1

Lﬂﬂ%”?ﬁGQ%ﬂMWBMﬂﬁﬂUﬂﬂquunﬁﬂﬂntﬁqﬁﬂuﬂ dnrac aﬁﬂmﬁﬂv~anﬂtﬂulﬂ

78

u@qgﬂunﬁlﬂTn:L?uﬁﬁaaniﬂL%ﬁ Teflon tubing wQLuunQﬁ laﬂaqaﬂrn
1

1
[
9zmILLLULUYRs L g (dastallate) ﬁiﬁﬂzﬂﬁﬂTM@ﬂﬁ concentrator-

collection tube

LS o

L4, 6 ﬂq Teflon tubing ﬂﬂﬂ?ﬁﬂqahplﬁ tube~ U199

v

Teflon tubing pqygqrazeqy ethyl acetate ua:ﬂurquﬁh distallate
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Teflon tubing
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