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GC-MS 1w 7 #iie laun transfluthrin, heptafluthrin, metofluthrin, dimefluthrin, esbiothrin, prallethrin
waz meperfluthrin lFnalumsiesed 10 i laaldaaauil 5% phenyl-methylpolysiloxane ﬁqm%qﬁﬁ!uﬁu
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nalvtialsndadalosgs laun Tsaldidensanuas
Tsaldinaze dudu sqatugeiinsuuusiioze
(coil) wazziiauraaegy (stick) USuudenau
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nauzasansail aturpseyafug® Usznaudis
UM AINALEN, polycyclic aromatic hydrocarbons,
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Fuaneilunaulninssad (pyrethroids) ansngwil
femnuuiwndadafiassgneeun Tanuadasgs
uaddndedailifinszgndunds Wagalwliifa
msunlngd asddnazsziveasngnslaganie
Mvgennaamneiae (knock down) lagns
dgmafianils samaiasiudulefulumad
Uszanuaeuaas fudanmsriaumsseaansud
Uszanninuaaedu nszan Wuduwe wazee
Tuiga msadnnaulwinsaadiosdmsauniialan
wus Idldlundadaderganuges™® ldun
d-allethrin, esbiothrin (d-trans-allethrin),
dimefluthrin, metofluthrin, prallethrin waz
transfluthrin AszduaMMTNTUALANAI9RY
G498l 0.1-0.3%, 0.05-0.3%, 0.004-0.03%,
0.004-0.03, 0.03-0.08 LA 0.02-0.05% MUIAU
wansasiengafugsdnlvgiiansadaieamilesio
sh3 d-allethrin §iuasausnuilall w.e. 2493 srezusn
hanTFazaangnlauasmianslduad ™ udssey
Fauniomamuuashasuaseuazunag Tagiu
finsdaazviasngu pyrethroids #ilalwai
NAWNY Lo metofluthrin, meperfluthrin,
dimefluthrin &8¢ momfluorothrin® luau
MIIANLMINGN pyrethroids laun thin
layer chromatography (TLC), gas chromato-
graphy-mass spectrometry (GC-MS) tag high
performance liquid chromatography (HPLC)
Wudu Yan H wazamz® lawanisnisesia
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AANzAEINgN pyrethroids U 9 #ila laun
permethrin, transfluthrin, beta-cypermethrin,
prallethrin, tetramethrin, transfluthrin,
cyphenothrin, phenothrin 8¢ imiprothrin Tu
waoAariengaduganasalsddaudaildnely
A3I530U Meneila capillary gas chromato-
graphy-flame ionization detector Aaany KB-1
(30m x 0.25 mm x 0.25 um) FEEn MRz aN
180°C (3 min) é’mmmﬁuqmwgﬁ 10°C/min
UMY 240°C (10 min) 5@11J5mwmstﬁluqmwgﬁ
20°C/min Ui 270°C (13 min) WuAIERWRNIY
HINTOUENTTVBNNNAU 1EIMIAILA 18 T
FaNA2BINITAINUTIAMNIN (limit of
detection; LOD) %34 0.04-0.11 mg/L Vivon M
wazamz® lawaurisnisnsiadtaseans
transfluthrin lundadusierganugauas
HaRAMINAuNIIBTnzeavallaald acetone
WWudavazars wdadudiergenugaldnisane
WUy soxhlet extraction WALHANAMIMIAUNDY
#ia209rallEnIsanauuy liquid-liquid
extraction wazdlAszimenaila gas chromato-
graphy-flame ionization detector (GC-FID)
Aaany HP-5 (30 m x 0.32 mm x 0.25 um)
mnamax‘ﬁmm:auqmwgﬁ injector, column
waz detector LWINU 290, 190 wag 300°C
MuaIaU 1Faaszd 6 wiil LOD A
0.005%w/w FABANABUTANNYNFaILAY
wnuen Sakaue S wazamz @nEINITAIIN
A91zWa15 allethrin lundadnsisryanugs
Tagwnaiin GC Tdamarare toluene way 99%
formic acid (9@91d 5:1) dNauuU shaking
extraction 14ha@51% 30 Wil
Uszinalnaldarsngn pyrethroids lu
waa Aol Fluthudaundameanonsageihanls
ieuslemiuamsseu Tasfu muau 1d mda
wnas wazdaiau Tesdafuingduaneniad 3
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NNFNUNINHEO N UIAENIANUENRANY 1IN
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msnszmanuiaiedunsduasasguilae
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faanaweandseina liszyasaaguaziay
NellauIngaunTY TNIVNEMNNINAUTIN
wnsuaulszndlng U w.a. 25617 wunden e
g1yanugaLaaRaInmw lng deansiiouing
fuame udiimshdgiifiuiogiuaesiad 3
wnnhiiudasuuamn niliainUssdnsualy
mslagansarmIieams uasl w.a. 2566 ag.
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Sogduane nswinmenaasmaunnd amas
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pyrethroids lundadamimaaunas laun maila
spectroscopy"® laadSauiiieu spectrum 289815
NANIFIUNUEIT6DEN 1FU infrared spectroscopy
(IR), nuclear magnetic resonance spectroscopy
(NMR) uaz mass spectrometry (MS) tnaila
chromatography"*'” TaaiUSeulfisu retention
time (RT) 28981901699 1UNUEIT2a1800EH
Wy GC waz HPLC daqduiimswainimnalulad
yaaAdesiiatitatinyszansmwanniu Tashinaiia
spectroscopy L%'amiaﬁ'umﬂﬁﬂ chromatography
U GC-MS wag HPLC-MS Tumsasiatenansal
MMINNTaNSeUdey spectrum waz RT 289
AIINATPUA VAN TITNERIDEN BefiAnuTume
ANl ANNuNuge wazansIadtasiasla
nanezfialunadennu

mafnmiliiaguszasdiianasauanalsld
°z|aﬁ%‘msmamané’ﬂmﬁmiﬂ&ju pyrethroids
lundadasienyaiugs lagldinalia GC-MS
wazlfifluanasgruisliuinmsasiatananualans
nau pyrethroids lundadnwienyaiugeaadiin
wiasdanuasingduass Felulssnalned
Lifiwasufddnisiliusmsnmaenanealans
dAwngy pyrethroids lundadnwienyanulaeds
GC-MS enviaslfuamsimsasaenansalans
ngn pyrethroids laginaiin GC-FID tivauen
msaadsuaazaiamiildnarlunsiesed
W udis GC-MS Whunaiaiifianuudugs
wazasoeNeanslevaneriialunafennu
Fawannisiieounldasiaendnuaiarsngy
pyrethroids lagiiudayanansivenanuoily
feteeqafuginiziinuauazaioursadagy
10U 279 Gredhe Ndvanaianzinamieny
MATFUBLLDNTY FzUTNU W.A. 2561-2566 NS
maaummlﬁlﬁwaﬁ%waqmimju pyrethroids
11U 7 510 lewn transfluthrin, heptafluthrin,

metofluthrin, dimefluthrin, esbiothrin,
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prallethrin w82 meperfluthrin ﬂﬁ]ﬁgﬁumi@fﬁﬂén
a Y & o w &£ o o
Haulflussdanluniseangndmiauuasly
uanAaurienganueuazus s ddmSundasuel
w t:l' d' Vv d?’ I w v 1
enyanueaiaglunemsfidaunzdieunu ae. laun
transfluthrin, metofluthrin, esbiothrin tag

prallethrin Wuau

wa3asiiauazgunsel

\papeFazdan 4 uvis (Sartorius, Ju
LA 2308, Germany), a'wfmuumuquqmwgﬁ
(Memmert, 34 W350, Germany), La3nsuaiiy
(WARING, 31 HGB2WT, USA), qmah”@ soxhlet
Usenaum® round bottom flask, extractor
capacity a8z condenser, cellulose extraction
thimbles 2116 30 mm x 100 mm (Whatman, UK),
membrane filter ¥1@ Nylon 2u1@ 0.45 um
(Vertical, Thailand), glass syringe filter 2u1®
10 mL Lﬂém GC-MS (Agilent Technology, 'éu
GC6890N/MS5975B, Singapore) w8z analytical
column #i® 5% phenyl-methylpolysiloxane
Ultra Inert (DB-5 UI) 2u41® 30 m, 0.25 mm id,
0.25 um film thickness (Agilent Technology,
Singapore)

A13NIAIFIULATAITLAN

FTNINIFIU: minziu pyrethroids 31U
7 %10 laun transfluthrin (ChemService, USA),
heptafluthrin (HEBEI SENTON, China),
metofluthrin waz prallethrin (Sumitomo
chemical, Japan), dimefluthrin (Dr.Ehrenstorfer,
Germany), esbiothrin 18z meperfluthrin
(Jiangsu Yangnong Chemical, China) mm‘u’%qﬁ
(purity) 5088¢ 93.8-99.5

d151@N: acetone, AR grade (Merck, USA)
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fradrandnfurianyadugeiifisivielu
Uszna ialdlumsnagauanulflduasisng
asyaenaneal (identification) lown ANNINMIE
(specificity) wazdannazaimsnsianu (LOD)
GDENNANN BN UENTTaYALas T
wivadegl MUY 279 GIBEN NNMILIHUING
asiengiussdiineisshanuaringsuase

\ =
e INY W.A. 2561-2566

NSLOIBNEITAZAILNINIF M stock standard
solution taz standard solution
IOIBNEITATAENINIFIU stock standard
solution ‘[maif"qms transfluthrin, heptafluthrin,
metofluthrin, dimefluthrin, esbiothrin,
prallethrin uaz meperfluthrin aaza13 0.01 g
ANBLLBEA 0.1 mg adlu volumetric flask
2110 10 mL udaza0 YSudsnnasens acetone
azlaasazanaanasgIu stock standard solution
223 transfluthrin, heptafluthrin, metofluthrin,
dimefluthrin, esbiothrin, prallethrin uwag
meperfluthrin fislenududu 1.0 mg/mL
LO38NEITAZBNN 991U standard solution
ToatlilanarsasarsannsgIu stock standard
solution w@azzlines Uswes 0.5 mL aslu
volumetric flask #1160 10 mL U5udsunasas
acetone zlaa1502018110557U standard
solution HENYAIUABLHTAES NHANNTNTY

0.05 mg/mL

MateIaNaIIazaIanIag 1N
ihfmetnndasaminganugsiniuneuing
Enuazualiasideaaiaieissuaily (blender)
FedregeUszana 10-15 mg 1dlu cellulose
extraction thimbles 289%0dN® soxhlet™® M3
@512 2 % (duplicate sample) Tazafadiae
e acetone U3aay 120 mL ﬁa'wij”muumuqu

aoumnd 85-90 avealded (unan 4 2l lae
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AUIANND acetone LSNNAU LNDATULNIAINITENG
#ngAaN® soxhlet AUNNBNUMUUMIUANYUNHHN
le v < o . Ao o v & v

Aalvitdy 11 thimbles NHGIPENDDN IAUUBI
condenser Wa¢ extractor capacity @8 acetone
Useae 5-10 mL PUIY 3 A9 N acetone N
Taannsaraldly round bottom flask 250 mL
Y1158z a8e10819N lanIanUSNInse801S

evaporation 1#%aaU5ua35 2—3 mL oheaaded

wideld volumetric flask 211 25 mL laald glass

dropper anuwazUsSuUsnnsme acetone NNUU

NINENIZAN8AIDEIN6E nylon membrane filter
< v A o

0.45 pm thuluznaum aue 2 mL et luasia

LNANHOIMLLATDY GC-MS AIuaaalunwi 1

«+—— Condenser
s

] Extractor capacity

Round bottom flask

MWi 1 Soxhlet apparatus ldanaasazaafiaglunandasienganues

dnmsiiianzaszaunaiin GC-MS

1159518 NaNBalaITNGN pyrethroids
framaiin GC-MS l#an1azeadl injector:
automatic liquid sampler (ALS), injection
volume 1 pL, split flow 40 mL/min, injection
temperature 290°C, oven temperature
program: initial temperature 200°C hold 7 min,
ramp rate 120 C/min to 280°C, transfer line
temperature : 300'C, scan mode : 33—550 amu, scan
ionization mode: electron impact (EI), ion source
temperature 230°C, quadrupole temperature:

150°C and feed 1 mL

mMsnagauaNNlElanadisnsiaenanuel
AINAFBUMNININIZYBIID (specificity)
WNBASIFEBULBNANBAIYBIIS Tagiarsan

ANNNMUWIZAANTE F158salanInIgIu standard

solution WENVBILASLBIAFIS NRANNTNTY
0.05 mg/mL (MU 7 f’z?f’w) vhanmeaauluanmei
WaNgay NNTANNIMIYNLaaN (retention time;
RT) aranuasnselumsuen (resolution; Rs)
MANNFNINATUDING (tailing factor; T) wazuIa
a5y (m/z) WiauNIATIEY method blank
(reagent blank) ﬁi‘fﬂl acetone UNUAIBDEN UL
sample blank Lﬁ'alu'wu peak ﬁmmﬁmsgﬂwzaaﬂ

Y

NnAaNLazaNaaalsrylnalAsIN U ININITIY

ad o o

waaa M35 i dassununaAsianNa Wz

FaNnewainIiniany (limit of detection;
LOD)
nodaulagliNaTaLMBNNITIULAILBUATS
fiszduanududy 0.005 mg/mL ludlngs
HANAMTENIANUEN (sample blank) lagdias1en
51U 7 3 (n = 7) i lafadmethadae
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¥0dne soxhlet wazitAdziluanzimuIzay
gadunstiudumarinmseuin signal to noise
(S/N) #@ LOD fe seauanuwudunliam S/N

unn 349

nsanananaiasngslwinsasaluudaiued
#1ANUEN

Mg NKANA NN UENTlaYe waz
launaaaegl U 279 68N LATEN
gsazaaalaguazihlUSauiisunuansazans
ANOSUNENTDIUGBIATS TRANNENTY 0.05
mg/mL tieasienanvaiasngulninsesd
Tugnmsimansanmemadin GC-MS Hmsnsa
fusunfionasansardafinsany TaswSoudiou
LUNATHTAIFITAZANEAIDEINAUFITNINTFIU
MYUA qualifier ion ratio Tadhusesaz 20 Lﬁa
gheanudeiudumssiiadenty

We

MINATIUMNINDINIEZVIID (specificity)
edaamsazaenasgIunaNng 7 wila
transfluthrin, heptafluthrin, metofluthrin,
dimefluthrin, esbiothrin, prallethrin uwaz
meperfluthrin meldanzvasnias GC-MS
WUUWHUIINTgNYzBaNYaIaTaIAy LU
198287811033 1U dINITOUENNABDNAINAY
agwanysal §A retention time (RT) aglugn
5.97-8.81 W @1 resolution (Rs) agluzia
0.45-6.01 @1 tailing factor (T) ag/luz4 1.00-2.00
wazANIAfaYTEq (m/2) ogluEIN 43-177 GO
Tumsui 1 sUaesuwes m/z daudaslumnii 2
PNMIIATIEA method blank waz sample blank
a1 liNUENTSUNMUAR RT waz m/z @enduiuans
NATFIU UEANIIG LT ssunmutaziienuwg

AAULFOI LMD 3

#1399 1 Parameter Tums3@91z9a13nau pyrethroids 7 #iio

Parameter
Compounds
RT (min) T m/z
Transfluthrin 5.97 1.00 163(100)/165/91/127
Heptafluthrin 6.06 0.45 1.00 163(100)/176/177/145
Metofluthrin 7.30 6.01 1.00 109(100)/176/67/177
Dimefluthrin 7.87 3.11 1.50 123(100)/81/176/43
Esbiothrin 7.98 0.59 2.00 123(100)/79/107/136
Prallethrin 8.14 0.83 2.00 123(100)/105/77/81
Meperfluthrin 8.81 3.26 1.50 163(100)/165/176/91

NINAFAVTNNINAVRINITATIANY (limit of
detection; LOD)
NNMSNAFBUNUIYSTII UM FAUDIFT

ATNINAIFIUN 7 2T0 Aidnaslumoiandnnu
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EANUEN NANNUANANTENINTYUIUBDIUA DL
WAFSNUFYANUIUNIY (signal to noise; S/N)
Useanm 3 M1 Aa NANUENYIY 0.005 mg/mL

$39 0.001%W/W
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Transfluthrin

Heptafluthrin
Abundance e
1650 1681
14000
10000
13000,
12000 9000
11000. 8000
10000
70001
9000
207.1
8000 6000
7000 5000
6000
4000
5000 1760
4000 165.0 3000 B
3000 911 2000 145.0
2000 1271
1000 792
“l 1434 439 1274
1000, ‘ 20 831 770 1089 | | , | - l‘ ,“"K”monfnl mn| | 191.0
L J;I| j.’ “\ \l”".”“w“ 99,;? [VH""Q.;\IV L. ‘r’:ﬁo i 1"7,59 800 270 ¢ MH B A | P \“”.l‘ e J T h' L4 u'\ ally I -l
mz-> 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 ~mMz-> 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210
Metofluthrin Dimefluthrin
/Abundance
10p.1 /Abundance 121
24000
22000 30000
20000
18000 26000
16000
20000
14000
12000
15000
10000
8000
10000)
6000 811
67.1 1760
4000 7.1
177.0 2 5000 176.1
a4 11 1450, 1630 4 207.0
2000 || 911 ‘ 1251 1389 l 1884 | ’ 0 671 031 1074 1454 1630
: [. (RN Pt ‘II 'Hn”»l’ | W 1 y“yl “U‘ Mol . bl ‘Ah Jl Ilu .H“ \‘M‘ Al uxmllwlﬁ“\ (\\ | 1910
mz-> 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 > 30 40 80 70 80 90 100 110 120 130 140 150 160 170 180 180 200 210 230
Esbiothrin Prallethrin
Abundance o Abundance
22000 - 22000 1281
20000 20000
18000 18000
16000 16000,
14000 14000
12000 12000
10000| 10000)
8000| 8000
6000 6000
Al
g oma
| i
136.1 =~ ,7_.3“‘ 105.1
a1 . | |
| 431 | 1331
E 530 671 s 551 651 911 o
L ! AR o 1T Y L
AN LA P Y T W s . S IS 1 X NN O A O O T s 269
mz-> 30 40 50 60 70 8 9 100 110 120 130 140 150 160 170 180 190 200 210 220 mz-> 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 180 200 210 220
Meperfluthrin
Abundance
16000) 1650
15000
14000
13000
12000,
11000,
10000, 65.0
9000
8000
7000
6000
91.1
5000
4000
3000
2000
g m 1110
1000 H 65.1 I )
3.1 1190
N T TR TR
mz-> 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220

MW 2 aaTuYeenanaUsEeeaTaEaNENIAITFIUNGY pyrethroids 7 #iHa NszAuANMTNYY

0.05 mg/mL
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Abundance

150000

140000

130000

120000

110000

100000
90000

heptafluthrin

80000

transfluthrin

70000

o

063

«
o
S
=

60000
50000
40000
30000
20000

10000

metofluthrin

~N

§
o

.140

prallethrin
meperfluthrin

8
dimefluthrin

~
esbiothrin o

N
3
®

110 L |

Time-->

JAbunaance

28000/

8000
6000/
4000

S R B T T T T T T T T T T T T T T T T T T T T
540 560 580 6.00 620 640 660 6.80 7.00 7.20 740 7.60 7.80 8.00 820 840 860 880 9.00 9.20 9.40 9.60 9.80

/Abundance
45000

C

40000}

35000,

30000

25000

20000

15000

10000/

5000

T AR AARAS VARAS AARAS haaas s T A A A LA A LA AR AL DAL LA VAL AAS AR AARAL LAAS LARAL AARAL VAL VAR AARA LADAC MARAS ALY
Time-> 540 560 580 6.00 6.20 6.40 6.60 6,80 7.00 7.20 740 7.60 7.80 8.00 820 840 8.60 8.80 .00 920 940 960 9.80 Time-> 540 560 580 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40 7.60 7.80 5.00 820 8.40 .60 8.80 9.00 9.20 9.40 9.60 9.80

Mui 3 1asnlnunsneed a e 58:M83NAITIU NG pyrethroids 7 #1a NSLAUANNLNIY 0.05 mg/mL,

b @8 method blank &z ¢ Aa sample blank

HanIdMAATMTEIIAtUTTinvauasEin
unspanegy
dniniadasaonuazingsuansaliuing
A5 NHHEA AN U TavauasTile
wne aanegl serint w.A. 2561-2566 U
279 MBEN NIMINTINVIANWBNANYIFIINGY
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Method Validation of Identifying
Pyrethroid Compounds in Mosquito Coils
by GC-MS Technique for Pyrethroid Compounds

Identification in Products During 2018—2023

Haruthai Sangjarusvichai, Wongduan Nakniyom, Menaka Vivon, and Laweng Nilmanee
Bureau of cosmetics and hazardous substances, Department of Medical Sciences, Nonthaburi 11000,
Thailand

ABSTRACT Synthetic pyrethroids, category 3 hazardous substances in the hazardous substance Act B.E.
2535, are considered to have low mammalian toxicity, and used widely as an active ingredient of insecti-
cide in mosquito coil. Currently, the manufacturers have used new pyrethroids to increase the efficiency
of insect repellent and knockdown activity but do not show the name of the active ingredient on the label.
This study was to validate a method for the identification of pyrethroid compounds in mosquito coils by
GC-MS technique for seven types which were transfluthrin, heptafluthrin, metofluthrin, dimefluthrin,
esbiothrin, prallethrin, and meperfluthrin. The time period of analysis was 10 minutes, using a 5% phenyl-
methylpolysiloxane column and oven temperature program set at 200°C for 7 minutes, then increased up
until 280°C at 120°C/min for 3 minutes, and flow rate at 0.8 mL/min. The method validation results of
seven compounds as the resolution were as 0.45, 6.01, 3.11, 0.59, 0.83 and 3.26, respectively, and mass/
charge (m/z) were 91/127/163/165, 145/163/176/177, 67/109/176/177,81/123/176/177, 79/107/123/136,
77/81/105/123, and 91/163/165/176, respectively. The limit of detection was 0.001%w/w. The pyrethroids
identity results for 279 samples of mosquito coils during 2018-2023, 47 samples (17%) with Thai label
detected active compounds more than labelled. The result of method development for the identification of
pyrethroids was appropriate due to its rapidity, specificity and low detection limit. Thus, the method was

useful for the pyrethroid identification in mosquito coils.

Keywords: Pyrethroids identification, GC-MS, Mosquito coils
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