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mwit 2 Taadi Resolution time hiy 1.2, 1.2, 1.1,
1.2 U8z 1.4 MUGU
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Nadans

Bu-lwsiausanages LnatAeanuAm Retention
time 2a9nWINAIFIU Galundaemni s Tagdie
Resolution time ludagainu 1.2, 1.2, 1.1,
1.2 waz 1.4 enaeu aewuhlngideediuas
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MINAFUANNUNY (Accuracy) LazANINLNLI
(Precision)
NISNAFIUAIINUNULBZAIINLN Y2 B
I8TAsevivUSuImvedNiaudanadna
efawaanaaad lalalwsiawsanadas way
< = 4 Ad' e v v 4
BU-IWINALDANBEDE NILAUANNINTY SPUAY
a a o H
1.0, 2.0 4@ 3.0 WWEUSINATIATEN 7% (n = 7)

WU % Recovery 1Rdgvd 3 520U wiiaaanadas

aglur93aeaz 99-100 tatiaunanadad aglunin
soear 98-100 lalglwsiausanaaad aglunin
3o8az 98-100 uazLdu-Insausanagea agludn
Jana 99-100 uazANMLTEaTIUiuA % RSD 284
Wwiawaanaaad agluz 0.78-1.03 afiausanadad
agflude 1.00-1.08 lalylwsiiausanaaed agly
%29 0.97-1.21 uazdu-lwsiausanaaed agflugn
0.78-0.99 MuEU daudaslumaail 3

M5 3 ANNUNULAZANNINENYBITIAINVUSINMBINTaLAaNDdas aTiaupanadas Lalylwsia-

LOANDFDE UAZLAU- INTNALAANDTDS

- . Spiked level % Recovery of % RSD
sHAUdaNdIDN . ..
(90882) Mean of + SD (unganIy < 3)

Methyl alcohol 1.0 100.14+0.01 0.78
2.0 99.74 £0.27 0.98

3.0 100.75 £ 0.11 1.03

Ethyl alcohol 1.0 98.57+0.08 1.00
2.0 99.67+0.30 1.08

3.0 100.45+0.22 1.01

Isopropyl alcohol 1.0 98.77+0.70 1.02
2.0 99.93+0.31 1.21

3.0 100.69+0.37 0.97

n-propyl alcohol 1.0 99.02+0.25 0.78
2.0 99.68+0.31 0.99

3.0 100.8140.40 0.78

MIANHTANAAYaINITATIAINY (LOD) was
e negaamIaEilsa (LOQ)

NN INAFBUAANNAYBINTIANY LOD 1@
whnusagaz 0.001 laadsunes laglvduanuiniian
g9n 3 e Signal to Noise dauainnnazed
MmaIagSina LOQ unnuseeas 0.01 lagusanas
Tunngfinans wanmsiigaia LOQ luwdani

P2 CY o o A4 Ao <
l,‘wazleamuﬂmmuuawuuaanaaaagﬂuuuma
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TagmsiinasinasgIuueanagadna 4 oila ae
WaLaaneded Lafiauaanaded lolalnsia-
LBANBIDS UALLDU-INSNaLDANDEDS LALIATILH
7% (n = 7) I§@ % Recovery luzedauas
100.56-102.14, 98.56-96.75, 97.78-99.77 WY
100.45-101.02 MUMGU waz % RSD luzr 0.91,

1.22, 1.83, 1.82 MNAAU AILEAI UMD 4



msaTadauanulFlareitivneilsnausanagad
Tusdanagiueanagadavsuiialoameiin HS-GC-FID AN YN UasAMe

MMM 4 WaMINAFDU % Recovery waz % RSD #asa) LOQ

Hiauaanagadnian % Recovery % RSD
Methyl alcohol 100.56-102.14 0.91
Ethyl alcohol 98.56-96.75 1.22
Isopropyl alcohol 97.78-99.77 1.83
n-propyl alcohol 100.45-101.02 1.82

MsnadauaNnutiealagnisitessva luiy waNiu Ae WNfiauwdanadad Laliaudanadad
1IN (Repeatability) Tolslnsiauaanadas wastdu-lwshaweanadad
a < a ' a 3 4 a & v ] ge' (% = T
NamMANRUSINULeanadad luNdasng  Awesziadad 5 Hlududen wuhiien % RSD
meannazaalajluuuianiuaanaded 4 ¥la AU 0.47, 0.69, 0.67 UAZ 0.66 HILFAI UM TN 5

AN 5 WamsdauaNNeslaan ez linudsnu lumsiensilsnaueanadad LUNEa A i
manuazaalazluuuiaa

USaa (Sasazlaegl5363) (*n = 5)

FiAwaANTAANIAN AN

Amas % RSD  anadgluiudentu % RSD

1 67.7900 0.46
2 67.7373 0.53

Methyl alcohol 3 67.6346 0.45 67.7765 0.47
4 67.8904 0.41
5 67.8304 0.51
1 78.8453 0.69
2 78.9025 0.45

Ethyl alcohol 3 78.9784 0.87 78.8811 0.69
4 78.7382 0.87
5 78.9413 0.56
1 73.7309 0.68
2 73.6578 0.87

Isopropyl alcohol 3 73.5760 0.93 73.5753 0.67
4 73.4564 0.34
5 73.4554 0.54
1 68.9874 0.52
2 68.8865 0.57

n-propyl alcohol 3 68.9769 0.49 68.9212 0.66
4 68.8903 0.78
5 68.8648 0.92

MNEMA: * NUIUATIWIMTUATIEN

N INININTENFNTNIUNWNE
U 67 atiun 3 nIngIAN - NUENBY 2568
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nsnagauanNdisalaamIdterzinseingy

(Intermediate Precision, Between-Day)
KaMTIATHUSINULEANDTDE LUKANA I

yenuazaaiiegluuuaaiiiuaanagad 4 iia

NENAY P LNV aULDANBTDS LANALDANDIDE

Talalwshauaanaaad waztdu-Iwshawaanaaad
Tuaaeh sy Wuna 5 M ez 7 %) wuh
J@1 % RSD tMNU 0.32, 0.29, 0.15 L@y 0.44

AALFOI UMD 6

M51N 6 NAMSFBUANNNENIALNITIATZVETEVNIUY TuMSIANRUSINULANDEDES LUNINN A

QGRRHEPRHERIMRIEER

USua (Sazazlaed5363) (*n = 7)

FHAwaaNaTaaNLiN Jui

AMna % RSD ARansEINeiy % RSD

1 67.9879 0.56
2 67.7873 0.43

Methyl alcohol 3 67.2346 0.65 67.4563 0.32
4 67.5674 0.44
5 67.8984 0.41
1 79.4563 0.89
2 79.3245 0.56

Ethyl alcohol 3 79.8764 0.78 79.0984 0.29
4 79.6342 0.23
5 79.4536 0.12
1 73.7874 0.48
2 73.3432 0.72

Isopropyl alcohol 3 73.4531 0.80 73.5644 0.15
4 73.5667 0.62
5 73.7677 0.13
1 69.6574 0.64
2 69.4565 0.80

n-propyl alcohol 3 69.3422 0.78 69.2332 0.44
4 69.4333 0.32
5 69.5405 0.45

VRPLAG: * NUIUATIVBNMTIATIER

ci a o’g c;
MsnadauANNtiaalaansIesva lasulasy
1#n3tA312% (Intermediate Precision,
Between-Analysts)

NAMSILANEAUSINUULDINDTDS LUHNANN U
o = d'-:l 4 a
manuazaaiajluuuaaniueanagsd 4 #iia
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NENNY AB tNNaLRaANDEDs LANALDANDIDE

= o < = 4
lalslwshawaanaans waztdu-lwsnawaanaaoa
Tudagaiesey laadnIesey 2 AU Auas 7 o
WUNHA % RSD tMnu 1.12, 0.27, 0.42 UaZ 0.26
AALFENI LUMSIN 7
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MTNN 7 HANMSNAFDUANNLNENYDINITIATIEHLA8ANUN LAY TumsIessilSinuuaanaaas

lundanawimenuazaaiagluvuirs

Usum (Sasazlagd3annsg)

FRALAANDTRANAN  WNILATIZH

ARdy (n=7) ANRDINILATIEN (n=2) % RSD

68.8776

Methyl alcohol 68.33865 1.12
2 67.7997
80.1879

Ethyl alcohol 80.0324 0.27
2 79.8769
1 74.5365

Isopropyl alcohol 74.3136 0.42
74.0907
70.5098

n-propyl alcohol 70.3826 0.26
2 70.2554

VAP0 * TNUIUATIYBIMTIATIEA

MINAFIUKANN MY LBANTASNANINFLDINND
3ﬂttuutaa‘?iﬁ51mhﬂ
NaMANAUSINULBaNDTDE LN Tl
venuazaaiiegluuuaaiiiuaanagad 4 #ia
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UEANBIDE WALLBU-INTNAUDANDEDE MUNANN N
MANNEEDINNDIULUULAA NUIN 40 AIBEN WU
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msusziivaanu liivivauuainsinssy
AMsUszlivaanuliuiuaureenIsasia
aszduansbifiudeaeldnsaasunauleves
ms3e Tesfarsanunasanaliuivauiiaziing
ATENUABNISASIANATILY laun anwlsinliuey
mﬂmmu%q‘néwmmimmgm MsdauLiegU

LATPNND AN NTULRIAIDENNNBIULAIN

AINNIAIFIU AN NNEIaD9IB NI was

PRP | 0 09099 PRP

Co  |0.00051

A1308aNIAUNIUYBINITNATBUANNYNABY
28435 drmAIuIMAIAINlNud RSN
(Combined Uncertainty, UC) waz@1m21u
lsiwduauvens (Expanded Uncertainty, U)
ﬁisﬁummtﬁ'aﬁu 95% laglda Coverage Factor
(k) (AU 2 LINNU 8892 0.48, 0.34, 0.14 WAL 0.32
TogU3anas muaey daudaslumni s

I 0.08781
Co 10.00145

Cx | 0.00320 wiauaanaged Cx M 0.00402 ehalaanagas
Vs | 0.00439 Vs W 0.00343
RSD ] 0.00140 RSD | 0.00501
Recovery I 0.02761 Recovery I 0.03451
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.0000 0.0200 0.0400 0.0600 0.0800  0.1000

PRP I 0.07810

Co M 0.00451

Cx [N 0.00902 laldslnshauaanages
Vs 1l 0.00543

RSD N 0.00901

Recovery I 0.04509

Recovery

PRP I 0.08781
Co 10.00145 - - .
Bu-wsialeanages
Cx M 0.00402
Vs  H0.00343
RSD  mm 0.00501

I 0.03451

0.00000 0.02000 0.04000 0.06000 0.08000 0.10000 0.00000 0.02000 0.04000 0.06000 0.08000 0.10000

i 5 dadruzevesadsznavuwiianuliuiusundryiiinadeanisitesziusunueanadges

lundanavineanagadiiaguannedviuiialaamaiin HS-GC-FID
W6 Recovery = @1308asMIAUNTULININATIUANNYNABNYDIIE

RSD - anuilswadisiilams

Vs = USnasuaeaiadn

Cx = ANNANTUADIN TN IFIY

Co - enuditurasiadisuldnnnnwinasgu
PRP - anudituresiateiingny

5ol

4

NIINATBUAIINGNABIYBIIBILATILY
USuuupanadad 4 ¥ia Aa LNHaLDANDTDE
a 4 a s <
LaNaLPANDTDS LBlsINSNaULAaNDTDS LAU-
Twsiawaanaaad wiannulundaNusiuaanadas
WaguaNedmiuiie laainaiin Headspace-Gas
Chromatography-Flame Ionization Detector
(HS-GC-FID) lanwanninannismsiensiilay
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wspauialasunlans W (Gas Chromatography)
910 ILIADe143:2019"" #uiluisigaenn Fudau
eziarsnguueanadadle 3 ¥iia wazldiam
Tun1sitasizviuiu A83eszvnlawaurauil
prpy) s Yn e 7 1a s
faguszandiialilanditenzilsnuusanasad
4 #ile aunguanamvuanwsaunulealdineiia
HS-GC-FID wamsanmlaagnnzmsanaaniy

Headspace Naavigil 70°C ©3a1 5 Wil 1daaanid
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ANBEN a2 UasAnE

#iia DB-5 aaingil 45°C 805115148 0.5 ml/min
wazld Flame Ionization Detector (FID) ilu
fra51930 Femeldannziwaiinuinginise
wanfinvaduaanadadla 5 %iie sIUNUNDIN-
finfiausanagad duflu Internal Standard
pannnnuleagetarulunandenu mlved
wazlszudana 1EUSuaasaedNtoe uay
Ligeennlumsiadon 3aildwanntuilldlfinada
ufalasinlanil Feflumeaieiifienuluazens
Puwnzge sansaanadaumsiiGinaniasldada
WaUEN

NNNMINATBUANNYNABIUBNIS (Method
Validation) ﬁuﬂ’ulﬁdﬁ%ﬁlﬁﬁmmgﬂﬁmmmzau
ansnihlvldanaiensiganweasndodui
Wmeanuazaailafiiiuaansgadudiulsznau
Tiduldmadsemeansznsnaonsuge tiaums
duasasfuilaalilindafosiildunnsgunas
Jusedndmw as;hql'iﬁmumimaaummgﬂﬁm
290N HUS I LEaNERd 4 B0 WiaNNY
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g9ildaaNe2eaIoNIT Ao luMSeseNEITarals
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Positive Displacement Pipette (zi’m%’um'sﬁ
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2pULaanadas NNMsUsHEuaNNA2BNBIATIEY
woanedad 4 siiadanan luwdaduriiieguouniie
dmduiialaeldinain HS-GC-FID duilumaiia
Afiszansmwgalumsasaialessiveasans
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WTAN WU ANNEND UM IO TNINITFIUDEN
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d A A a s =
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aannnnule if LOD waz LOQ 290nans LAy
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ABSTRACT The Ministry of Public Health, Thailand, has issued a notification stating that alcohol-
containing cosmetics for hand hygiene with a concentration > 70% by volume of ethyl alcohol, isopropyl alcohol,
or n-propyl alcohol, alone or combined, are allowed to be produced, imported, or sold, and methyl alcohol
should not be used as an ingredient. The Bureau of Cosmetics and Hazardous Substances, Department
of Medical Sciences, Thailand, developed a quantitative method for the determination of the four alcohols.
The optimum extraction conditions for headspace were obtained at 70°C for 5 min. Gas Chromatograph
conditions were performed using a DB-5 column with a temperature of 45°C and a flow rate of 0.5 mL/min.
Method validation showed resolution > 2 of five alcohols, including tert-butyl alcohol as the internal standard.
The linearity of the working range was from 0.50 to 8.00 mg/mL, with the Coefficient of Determination,
R > 0.995. The accuracy was shown as % Recovery in the range of 95-110. The repeatability and
intermediate precision were in an acceptable range (% RSD < 3). The Limit of detection and quantitation
were 0.01 and 0.001% by volume, respectively. In summary, this method was appropriate to use in routine
analysis. The advantages of this method were simple, convenient, fast, and capable of analyzing the content

of all four alcohol components within 8 minutes.
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