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Abstract: Determination of Ethanol in Blood by Gas Chromatograph - SPME
Viriyahirunpiboon J* Bunsoong J*

Objective: To develop a reliable analytical method for blood alcohol determination. This study
was conducted as a part of activities to improve the Regional Medical Sciences Center, Chiang Mai
to be the blood alcohol reference laboratory of Thailand.

Method: The GC-SPME was developed to verify a reliable analytical method for blood
alcohol determination. The study was carried out by using capillary column and a new sample inlet
system, SPME: 65 um carbowax / divinylbenzene, which acted as sample preparation and concen-
tration unit as well and using certified reference materials ethanol in water to verify the method.

Result: It was found that linearity was verified in the range of 23.94 to 405.41 mg%, a
repeatability and a reproducibility of the test resuited in coefficient of variation range from 0.3 to
2.4% and recovery range from 99.5 to 102.8%. The limit of detection and limit of quantitation of the
method were 3.4 and 9.5 mg%, respectively. There was no interference from acetaldehyde and
other alcohols. Ethanol measured by this method is easy, simple, less time consumed and highly
reliable.

Conclusion: The obtained result suggested that the used of gas chromatograph - SPME

could be extented from confirmatory analysis to routine application in analytical toxicology.

Key words : Blood alcohol, GC, SPME

*Regional Medical Sciences Center, Chiang Mai. Department of Medical Sciences , Ministry of Public Health.
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M 1 uEsIATREAzIRINITIA TSNS UALTEINIATIR ATV IaMuaaRIY GC - SPME

Ethanol Quantity measured (n=10) % Recovery
mg% X T SD (mg%)

40.18 41.30 £ 1.00 102.8
49.81 49.58 £ 0.18 99.5
100.723 102.56 + 1.25 101.8
196.87 195.61 * 3.44 894
303.97 309.09 + 1.08 101.7
405.41 406.48 + 2.04 100.3
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Ethanol Within Run Precision (n=10) Between Run Precision (n=8)
mg% X £ SD (mg%) %CV ¥ £ SD (mg%) %CV
40.18 41.30 £ 1.00 2.4 41.48 + 0.88 2.1
100.723 102.55 £ 1.25 1.2 101.94 £ 1.15 1.1
196.87 195.61 + 3.44 1.8 20012 £ 2.14 1.1
303.97 309.09 * 1.08 0.3 308.72 £ 2.70 0.9
405.41 406.48 + 2.04 0.5 410.18 + 2.84 0.7
%"g;ig}l:i'}isaﬁlélﬁ\iiiﬁiiiilélG\EUBUGUIS.EEE" TTTASFIDID iiiir—'_]

Volts_ 3 111

Lo j—; _ ,gg . K

0.5 1

00 . f\ j\ \A%__ \ N

53 T T '35 T3ET !

minulcs

i 2 uaRseaduasiv quaalaTinunInBaneeafladuaziaanagadiy

94



Ny snAan NI

Inlernat Standard Analysls
Curve Type: Linear
Origln: Force

y= +3.495714e-003x

ethanol

o4 o
U 33 alfud 2 wauaAu 2542

Resp. Facl. RSD: 1.868%
Carr. Copf{R?): 0.90996569

dpicales 7 ~2 " Z Z Z
/8.
d
’/
1.25
7

1.00 yd
P ! s
e 7
a s
k el

v

]
' /
z 0.75 yd
[} _Q'
i -
p g
5 &

0.50 P
5
1 E
d. e

&
v
./I
0.25 e
e
z
//
J
uu%
! Hap 300 300 "
Amount / Ami. Std. {mg%}

Pt DABT 05 J0f 19981511930

AN 3 NTINAIATTILIINTIATIRIATITAEUDARE GC - SPME

=y J 1 Q i
ARTEIiANNWuEuazANDNARIG lag
RNIERININREIATIERALEINN1TIAT Y
138183 §ULANTUBAINITNTY 4981
[=Y = s & & € F-w-9% L
Fadnsuiaddunaninasauni1ianalaeld
Student-t-test WU HaRlAluTANLANEN
a ] o @ a at r-y-9 d ot d .I/
AR WNUEFIAYNTIENA NIEAUATINTENY
C & e , ¥ ada 1
89.7 Wasimud J9e1ananiledn AdATeil
1ol a a ¢ P
Taiflapf aasn eI serisunasanmuaan
a o e 5 ¢ A ° ,
50 HafnTuloigus FIngraeInuAdl
2 1 =3 J
wWINATIIWULEMUBalULAaLAUN IS Nl

fadngin'

oo, L3 :J a :‘i‘ LT
JeAATIzVan uaan WU ulv A

- - -
WUERIUUNAITTUYRY Within run precision Laz

95

. -3 é
Between run precision LAy 3.44 Fudme
| asin g
FNDNATIZALN Repeatability oz Reproduc-
PLrp ' L Py 5
ibility & 39na17lad738N3UE Random error 6N
a o | 3
WIDWIAWINTURA TN U TzaNtUdAIN

é 1 A @ 9 lll

WU TIWUINAMNNAULIEMUAAAE
o . &£ o
NAnanUszingrasanuuwdsusiuganiinang
. r = 1 LAy =F 2 e‘J
MNAUG FUAMI NIRRT

a [

dAa a P % et
ArTzAUIemuaaniusuinddndiAes

¥
o ] @

A b [ lI2 ::n Qr
AuredaNATIslaLazAmgRInTzAlaes
& o . X E X4
g38 Relative error 101U NIUAIINN

= acda & = s 4=il
ﬁ‘i'iﬂd’ﬂ’]m%ia\‘]’lﬁ’nﬂﬁzﬂﬂ’ldLﬂN'ﬂ’J‘]'lﬂTlﬂ’Wﬂ

© 4:‘ =) r=Y @ A‘ =l
USnruansnaulaiusynadaaazdaininw

) = L) &
ﬂmmLﬂaau‘lummﬂmLm’wzwﬂimmmrmu



Bull Chiang Mai Assoc Med Sci

A7)
winuu'’
eaed & o d &
AAMmstlaNnTawanazEaag lassatiu

ccd
Lhaziaanagaans

wanlularieasianiuna
sumualugeslasaviafedlfatng
anysel JananldEATiemsiilSanuimne
gotumsasaiemuen andlsfaiEIATEE
ldaunTauenazgmas L aAINNLNEIUDALA
ey Coelution Sseansadunalaan
Trsanlnunsa satuvnndaInsuenanTnoaas
anarillpsmsiaanumnasraduiviadia
AMavUtadramafiniauiraimfiaas
ﬂaﬁuﬂﬁaLﬁﬂﬂlﬁ'ﬂaa"’uﬁﬁﬁm:@ (Polarity) fjﬁu
Vi Rix®-1 uaz DB-1 Wusu uanoniudds
naAwmu gl fildseazinatun1ingie
AevieAies 5 wfisesatn Tddnatas
ndrszuutlaussuuy Static headspace 9
tlusaddzaznawagunasiunsmiviie
sugasznindwRiiurasmaiuasuianau
dsmathautingssuu uannfinis  Absorb
ssnadsldfidiudassalvfoauna™® was
§13170 Adsorb wnuzfliAZasufalasnn
Tnnswmdsasiaueanasiala (Prep ahead)
lagnsme MIRENTamMnsaTIRIwmTeils
adweadlas mivuszvdanatluniangas
NATIHFEEY  SamwnzdudaslfiRn RS
uIuAIadINIn g Banedeainisanli
UsegndlirumImseiiemsiansiu g Taans
Harld SPME fiber 113l Stationary phase
winnzaniuasitale® uaasiadnesd
flansrausgs

Linear range wad3anTa astiieusiy
surBInIIMNATIU ARSI IR U3 N el
dunsanTIavUINnaan ueaalagegni

= F=3 a & & Ll F= 1 s F=y J
405.41 FadniNlasiaus laafipduls=8ns

96

Vol 33, No. 2 May 2000

anduuduindy 0.999657 AsmTauAgNTIe
MIRTITIATIT BN aUaNua AU EaaTI
patAuaziiting i ¢ Tu Sunfudamnguslon
400
fJafnTuasidusinaznunadnainiilann

D

o,

JUSuraianiuaaluldaaninnin

wiaFatiale

-7 o Aﬂ 1 (=1 =3
davadAnfinasadszinininuag

ar

|
=i

SPME Fovmdiunsssuutlauaindng
winsflahesiuasdiusrumedauaiacing
18un madaniin Stationary phase Aidansnda
SPME I lvanzaufuansnasin1s9saIng
nnei AsawnsaAnwdayanngansld
il nslfazeznanluns Adsorb TamiAu
Tasvliansliuesminineiiasisdim du
AslEatlunis Desorb Uasiiull 9zl
asfiallonnénsagfl Fiber ¥iliuaiiasiss
Hawans wsnanldiaanlunis Desorb U1y
Aulufaernly Stationary phase @4 Fiber
gnhanevlangnisldaiuees Fiber duad
usnaniudr Wwnaafadslusiadrond
uasBUszANEAIN naAa iU
aulannnliundtmuaIniToras Stationary
phase 284 Fiber 3¢ Adsorb & aevlA Fiber
luan190 Adsorb eslilavine ml¥nanis
ATl AT M AAuaS e e

[fln9ann SPME fiber 151y Stationary phase
AfsaAariunsuasiiangnisliausine
Tunlfaumnufuiimsawuziizasuisn
gudaudy uSimiusaviseainnsoldanulela
JaEni1 100 A% usaInMIANEITEsEUE
neneansnisuwng Fedwa @i 65 um
Carbowax / Divinylbenzene Tunsmsram
LeanagadludaamaIamIAwmunTul wu

INFEINIOMITULANINNTT 400 AT IR



NInsnatian s dos Tkl

w &
ﬂ"lN'W?ﬂ‘lh'-‘i‘ﬁilﬂﬂﬂ\i'i.lﬂiz&l"lmuﬂznﬁ'l'luﬂ'ﬁ
- A ol a
miTQQLﬂTWS?{LNB RIEEIRT WauAun1e373

o P P |
Fipsiladldlasininniflmaiindu g

ﬁ‘gﬂ

TN v - - o
FAmIeialamuaaluidanleusisiuda
da PR |
Tasuinnswidiszuutlauasuuy SPME N

ar d X & aga eed o
waunaul ({Huisiimsedniianssausgiu

=9 z 9 L3

mMIpTIvAATEilanuaaniumuANNgNeD
) o A r='} a ar
waUEn AEAed Andly AN NWIEAL
wnuaa waglinanlumiasiadmssvitanau
, v ooo o W oo a «
aranaladn ATeneididuitaTediAes

a L o °
LENITUBRANNY ANAR nigvaiutsnuld

UszgnalfluaumTsdzdi wazn19asae

= =9 -3 A ol L7
AATEAN IR INENAU g laanae

PNANSD1999

1. Curry A. Poison detection in human organs.
2 nd ed. Springfield : Charles C Thomas, 1969:
35-40.

2.  Redetzki HM, Dees WL. Comparison of four kits
for enzymatic deternination of ethnol in blood.
Clin Chem 1876; 22: 83-6.

3. Jortani SA, Pokiis A. Evaluation of the Syva
ETS{r) Plus urine drug and serum ethanol
analyzer. J Anal Tox 1993; 17: 31-3.

4. Penton Z. Headspace measurement of ethanot
in blood by gas chromatography with a modified
autosampler. Clin Chem 1985; 31: 439-41.

5. Tagliare F, Lubli G, Ghielmi S et al. Chromato-
graphic methods for blood alcohot determina-
tion. J Chromatogr 1992; 580: 161-90.

6. Macchia T, Mancinelli R, Gentili S et al. Ethanol
in biological fluids : headspace GC measure-
ment. J Anal Tox 1995; 19; 241-6.

7. Machata G. Determination of alcohol in blood by
gas chromatographic headspace analysis. Clin
Chem News 1972; 4; 26-32.

97

10.

11.

12.

13.

14,

15.

18.

17.

18.

19.

Ui 33 alfvf 2 NQUMAY 2543
Penton Z. Blood alcohol determination with
automated solid phase microextraction (SPME) :
A comparison with static headspace sampling.
Can Soc Forens Sci J 1997; 30: 7-12.
Arthur CL, Killan LM, Buchholz KD et a/. Auto~
mation and optimization of solid - phase
microextraction. Anal Chem 1992; 64: 1960-6.
Arthur CL, Potter DW, Buchholz KD et af. Solid
phase microextraction for the direct analysis of
water : Theory and practice. LC GC 1992; 10:
656-61.
Grob RL. Modern Practice of Gas Chromatog-
raphy. 2 nd ed. New York: John Wiley & Sons,
1985.
Gosselin RE, Smith RP, Hodge HC. Ethyl
Alcohol. In: Tracy TM {ed), Clinical Toxicology of
Commercial Products. 5 th ed, London :  Wil-
llams & Wilkins, 1984: 1l - 166 - Il - 179.
Miller JC, Miller JN. Statistics for Analytical Chem~—
istry. West Sussex : Ellis Horwood Lid; 1984 ;
52-3.
Bureau of Health Policy and Rlan. Health in
Thaitand 1995-1996. Bangkok : The Veterans
Press; 1997 : 55-74.
AQAC International. Intralaboratory Analytical
Method Validation Short Course Manual.
September 6, 1996. Florida: ACAC International.
1996.
WILTIIUEEIAII199NIIUN WAL 2522, fg
nTENINaluR 16 (W.F.2537.) 17U
AN 111 paufl 54 n @3ufl 8 uaew 2537).
Taylor JK. Quality Assurance of Chemical
Measurment. Michigan: Lewis Publishers Ingc;
1987: 79-82.
Al J. Solid phase microextraction for guantitative
analysis in nonequilibrium sistuations. Anal Chem
1997; 69: 1230-6.
Aj J. Headspace solid phase microextraction :
Dyamics and quantitative analysis befere reaching
a partition equilibrium. Anal Chem 1997, 69:
3260-6.



