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Ma ”zy: #79 gamma-butyrolactone, 813 1,4-butanediol, 19 gamma-hydroxybutyrate, Mslaaslunmed ﬁﬂ,
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wwdiald wudmaanlFluneifieluglsuilenexenuasarandomana dnliuduuaanasad vl
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mamuaumMenguanefidunaniiavanidedangming dwmduiudoyalimbenuiiendaslums
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il agheiildFusnnu 10 e fdnvusdurssvanla wamsama Magaianualinu GHB udwu
GBL U8z 1,4-BD 91111 4 Ua2 6 608N MUSIOU msAnmiuaadanliumsunsszunavas GBL waz
1,4-BD naunu GHB lutsznalngud ussnamsinmilsiiudsslomifumhsnudumstsnudny
wazmuaunguaneieuiTymentandozassznadaly
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2NN 1 gmﬂmaa%ﬁwm Gamma-aminobutyric acid (GABA), Gamma-hydroxybutyrate (GHB), Gamma-
butyrolactone (GBL) wag 1,4-Butanediol (1,4-BD)
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HoN MOH HO\/\)J\O .

GABA GHB

GBL

HO\/\/\
OH

1,4-BD

FuansisinhlUlFlumssnaaunde GHB arems
{AsENnuaN 1ae GBL 1 §adans azdsuiy
GHB 1¢ 2.5 n§u Mansgauidmiasimssvihely
sULuUHAAA LTINS lag N VI A UL
wisaee g damsliuoundy uivdsnndgldsy
NANITNUDINMIIU BNANIINWITUAZENYDITNIF -
LNSMILA SN AUNIAA U AINGNINNN DIAIIA
LLazaanngwmaﬁm'«imﬂmuazmﬁmmguwiﬂ 0.6
1999 wepehalsion galimsanasuelaw@me
madueasidin Tassehrliueunay tinmsmas
Y29 growth hormone Lﬁumméfaqmsmqmﬂ oy
dnanssamwlumsiauin®

1,4-Butanediol (1,4-BD) {ulalnwasniiwes

Butanediol NIAMNAIGI (MWH 1) Snuaiziinuin
Wwrasmmlaliid innslduszlemimagasmnssu
Wudwnwinn wiu 1luaeaswnssundad wanadin
wazlWwas 1Flumsudaduseai wisinsosud
Tdushvhazans uazlfumsasgulumsudn GBL
iladhgsemelasmsdu 1,4-BD asgauuaniulag
naily GHB (mwﬁ 2) ﬁy'qﬁ 1,4-BD §@NNULS
Tiond uaraangnsini GHB udlszazams
pangnafienunh luwusavslalumamsunng
Wuliennu GBL imsanasunaneduiaasiiio Lo
sUnuuHAe AneiidiNa s ldnnsssuma
wazlufing®

Gamma-hydroxybutyrate (GHB) Wuansusznau

i 2 aszuumsiddesuudaslusraniauas Gamma-hydroxybutyrate (GHB), Gamma-butyrolactone (GBL)

1wag 1,4-Butanediol (1,4-BD)

ADH

1,4-BD | APH 4-Hydroxybutyraldehyde

Krebs cycle «———

e

2

GABA = Gamma-aminobutyric acid

ADH = Alcohol dehydrogenase

GBL

l Lactonase

ALDH GHB

1 GHB dehydrogenase

Succinic semialdehyde

l GABA transaminase

| GABA

ALDH = Aldehyde dehydrogenase
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maldaydyanaeingieangnsneiauazlse-
& a.@. 1971@
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aangnsuAEINuNanandsstanguang lawn
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A d' o v X =
Madediennpaaueau i 2 N8 wiannulul
.. 2012 lesnawdsdionsglalunuihsiuas
m3l# GBL wanluin3asdn unndeizenmaylunga-
a0UABUITD N GBL hlaululsemadetinuss-
e 6 AUADYY UBNMNUEIWUNBNUMSIINSUMS
o x.:: QJ a [~ =
Snwlulsanennanansgawdn Wumeany 29 1
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ialiuaundu nasnnugaaw 3 Jufiiaaims
AaNa1 AuAstSuMssnma lulsawenua®

M3nTamaslungs GHB luinganageiianu
Puflunardrdn  deasmamaananslunguiily
waansaldaanziitahnads Msnsanu GHB lu
Jaamzazasranuldmelunmiisundmniian
whily wmszememiaasiildetmad uasla
MINT0aTIENETIUNgN GHB aanannulely
$ume Gaiu mIanamasiidthaawaziloma
avanulannnd uwazarmnsoszyladeaiiovesans
lungn GHB™

msfnmilasam GHB, GBL uar 1,4-BD Tu
shaeheasnaniiaade iy GHB tilaiiingUssaad
uwaoN AL AUEINMIUNTIZ U928 GBL uaz 1,4-BD
nouny GHB Tulszindlng dwsuidudayalinu
mhsnumimumsUnulny wasmuaunguangls
Tumstlasnuuazud ladymenandavaslssind
aald
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A3NIIENH
Wums@ndayamsasaieazviaaenawes-
AANNLASULNBNTIIA TV GHB 2849 NININeN-
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aasaitlurasnannlasuanaanilensiasnu-
WM NI 10 é’aazhﬂaanné’aasiwﬁé’wmzLﬂu
yownadla Lidd vssylummuzuanareiu laun
NN INLATIONVAILAUA IAWAIFONFUN
w‘%ammlﬁ’;ﬁﬁwmahjﬁamﬂ'izq LATAIANAIFR
P P v o« 9 v A o
§2180R8INUA “Topcleaners” WIBNIEYABFTLA
o
UazANNUIGND
= = P
tr3eiiauazalnal
- Gas Chromatography—-Mass Spectrometer (GC-
MS) Model 7890A/5975C NANAUNUDY
Agilent Technologies, USA

- High-performance liquid chromatograph

(HPLC) Model P680 pump and 340U DAD
detector NANNMIAIUDY Dionex, Germany
- @Pani DB-5MS capillary column 9116 30m
x 0.25 mm Waun 0.25 pm
- @epaNl puBondapak C18 Column 2U193.9 mm
X 300 mm, 10 pm
- Polyvinylidene Fluoride (PVDF) syringe
filter, 0.45 pum
193010331
- Gamma-hydroxybutyrate, sodium salt (GHB
sodium), purity > 95% (RMSC, Chiang Mai)
- Gamma-butyrolactone (GBL), Lot. MKBH-
9191V, purity >99% (Sigma-Aldrich, USA)
- 1,4-Butanediol (1,4-BD), Lot. MKBH-
4476V, purity >99% (Sigma-Aldrich, USA)
d13LAd
N,O-Bis(trimethylsilyl )acetamide (BSTFA) for
GC derivatization (Sigma-Aldrich, Switzerland),
Potassium dihydrogen phosphate (KHZPO4), Sodium
chloride, Chloroform, Ethyl acetate, Hydrochloric acid,
Acetonitrile, Methanol
A5mInadau
manadauaslunay GHB 1l 2 35ds 35usn
NAFIUFIEIT GC-MS %4 1,4-BD aansonaaay
léene GC-MS udéhwSu GHB way GBL laiganse
wsnnniuldde GC-MS (iaan GHB iiagn
anudaulugnnzmsiaazdowdu GBL vhlviua
msinzdazasany GBL whiy msnadautita
asadaunmaetwiy GHB wiald sansonadau
ToedSaseniluansaywus (derivatization method)
289 GHB ¢8 BSTFA Liinteiu waziinians noaau
7835 HPLC logl3sutiisunuansinesgiu e-
azidsamsnadausauandlumuni 3
1. msamadeuiuduiiamansngy GHB log
35 GC-Ms® Y
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MNH 3 TUMAUNIFILATIEY 288197 8988319214 Gamma-hydroxybutyrate (GHB), Gamma-butyrolactone

(GBL) w8 1,4-Butanediol (1,4-BD)

fhaguadaINaedeinily GHB/GBL/1,4-BD

AA GC-MS

taiia HPLC

| anaaeaanlswasy
| | ol L
- #I88719tH Retention time
Adunaalsiasy n Fush asanuasnesgu Gas | * GHB
FENBURS
- 15U pH 2-3 with 0.3 N HCI
a ’3 v a9 » T > BIvp
Senevasanaile (03 NaCl auanm
o - - @nA6Y Ethyl acetate
amalin GC-MS - il —
| dexivertize aNaann th #208191% Retention time o GaL
T 778 10% BSTFA (in ACN) AAUTITNINFIY GBL
Vnaii.lﬂw Retention time 281911 Retention time . “"’L
ANAUATNATZIU . AANTHANIINAN b6
1,4-BD uagldalansy mmlvmﬁm?iim S'BL ” - #29e14914 Retention time
w39y 1,4-BD wazlvawaasunseiy Mgmaum GC-MS ANAVEITHINTF I »| 1,4-BD

. N
Tugudaya GBL lughudaya

1,4-BD

'

1,4-BD

88191 Retention time
ANAUEIININIFIY GHB-2TMS
wazlaaasuaseiy
GHB-2TMS lugiudaya

Yes l No

GHB

GBL

dA1221A5 09318 ABANY: DB-5MS capillary
column UM 30 m x 0.25 mm, Waunwn 0.25 pm

anvigiznsaadul: TaadEuil 50 aseiwaded
[y o 2 wd nndudissudy 280 asemwades
$8 505 20 svFraBaGaIT wazafian il
Wunm 10 Wi

uddgwn: Sden ansImMsiva 1 Jasaasaeuni
Ussnasiian: 1 lulasans split ratio 50:1

Lﬂ%m@li’af\ﬁﬂ: MS scan in EI mode, range 40-
500 m/z

MILOFLNNTBTAHNINITIUUAZE DA HEIDEN
LANFNAIDENUIDAITNINIFIUDELNAS 10 HaANIN
&8 chloroform A39az 15 Hadans 11U 2-3 ASe
i luszmauiclugaaniu wanhuidaadadis
methanol 5 Na8aNT

MI8IUNS LUFBULNLU retention time ABNGIDLIN

ﬁ’umsmmgmmsﬂéu GHB (l8¢ mass spectrum
WgunugIudaye

0921035 Ge-Ms Liaansousn GHB uas
GBL aannnduld duiunsdiasdainansdly GHB
39 GBL sansonadautiaiinlaasil

MILAIBNEITHLYNINITTIUUIZAIDEN vh#uih
Aldnnmsanage chloroform 284a153NA55 14 GHB
wazande inUSulsila pH 2-3 ¢8 0.3 N hydro-
chloric acid tH¥ sodium chloride auﬁ'mh LANFNANIE
ethyl acetate Astaz 15 adans Ty 2-3 asa 1y
suauieludaaaiy uanhiN@eaNeEame ethyl
acetate 1 #98305 Tiamsazaadilasiuau 50
lulasans wWhlvdwieselulasEu wands 10 %
BSTFA in acetonitrile 9143% 100 lulasans Wianu-
Zaufi 70 psenwades wu 30 Wi BT 9218
GHB-2TMS (trimethylsilyl) thlUaaghaanziaiag
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v v
PNAU

MIDIUND LUSBULNYU retention time YBIAIDEN
iU GHB-2TMS Wdz mass spectrum tHguUNUFIULDYD

2. MInTRdavduduNaMaINgN GHB lag
35 HPLC"?

FNNZUDILATDN

AaaNIl: uBondapak C18 Column 2U1% 3.9 mm
X 300 mm, 10 pm, MUUNNYDIADANY 25 BIFI-
oL

#1959LaEAIN: 10 mM KH PO, : methanol (70:
30) B@IMSIVA 1.0 NaddnsaaUN

WMIBNNFIANIN: UV 215 inluues YsSuasnie
5 lulasans

= YV k4 4

MIeFeNETazNETINATTIU e nudau

Guaulszana 4 1aan5unaNaaans L1 50% metha-
¥ oA v . v v v

nol WAILABDANMIY mobile phase Tasianududy
gavnadszana 1 §adnSnealiaddns n5eeee PVDF

syringe filter 0.45 pm

MILHIBNETATNENIDLEN 1IN 2 Uadans
NEABAINAIY 50% methanol 1 NAFINT LAIIDAN
#@78 mobile phase 1 §93805 N589978 PVDF
syringe filter 0.45 pm

MIDIUNS LUSBULNEU retention time YBNGIDEN
AUEIINIO991U GHB, GBL U8z 1,4-BD (MW 4

wag 5)

WANIIANE)

PAN5ATIIATIE g 9vIna T uae-
wian 1 lidld fisedednilu GHB $1au 10 Maths
ﬁmsf\ﬂumﬁuzdw 7 B MAEN MIALASEIENTR
199 Maufdhmanianaadndun wiauss
210t aaanusuluasieiiilfhanuazeia
wianssyanNUIaNs lnsiinamanma aeiife a5
Tsiwu GHB ludoehaianan udwu GBL wazl,4-

i 2 lasanlawnsy GC-MS 289 GHB-2TMS, GBL waz 1,4-BD
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2wi 5 1asanlewunsy HPLC 229 GHB, GBL waz 1,4-BD

2407

2207

200

. 1,4-BD \ :

1 GHB /AN

of GBL [\

min

-10 T T T T T T T T T
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

M15197 1 ANHULAIDEI UASHANITATIVILATILHVBINANNNF9A5I2LWBYY Gamma-hydroxybutyrate (GHB)
2aansaIneAaasmsunng Usedl 2558-25509

fhaghail aNBEMIBEN MIULUTT HAMINTIVINATIEN

1 yauva laluig nethauluiiaan 1,4-Butanediol
2 yaunan lalaiid naessanlidasn 1,4-Butanediol
3 yaunad lalaiid naesssanlidiaan 1,4-Butanediol
4 yaunan lalaiid naesssanlidiaan 1,4-Butanediol
5 yaunan lalaiid naesssanliiaan 1,4-Butanediol
6 yauvad lalaiid naufdhmalifiaan GBL
7 yaunan lalaiid Mawanadandnilidiaain 1,4-Butanediol
8 yaunan lalaiid manadandznlidiaan GBL
9 yaunan lalaiid naufmhmalisiasn GBL

10 wpunad la luiid UsTImIawaIadndunzy GBL

Uaasnuas “Topcleaners CAS:
96-48-0 Gamma-Butyrolactone
99,99%”
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M3M5IANU Gamma-Butyrolactone (GBL) ua¢ 1,4-Butanediol (1,4-BD) luzasnanludsendalne

BD 11U 4 WAT 6 MIDHNMNAIOU OO LU
MIND 1

a 4
AU
k4 a s d' Y o =
NndayamsasIaieNziaainani lasuludl
2558 — 2559 WUMSLWISEUI0YEY GBL Uayl,4-
BD tianeauny GHB Tulszmalng Toaagsavnluad
naivnalugmanmd gniunuludamiienandao
d' [J L} dgl Y Yo
Tlunseuaseuiiodmihe uannnil aenanilasu
Tuaddennu sawueniandontindu 9 syueny lown
lod end Taandu nemn Acdiu wazdauslawan
waaaliinuiinsidenandasiodu q nianlely
FOUUULTN (club drugs) SINME MLFDAAFBNNY
FayaMIunssze ludnyssmanssymsld GBL
w8z 1,4-BD nouny GHB LWananiasndans-
(13) & f:{' 1J o 1 =

wine*® neil Usznalnaweiisisnunsasianu
GBL 39NUALHBUNQUIEY W.A. 2546 Laaaaeg
ussalumabiiudennayulwslaliids demna
@au CHIANG RAI WINERY “DOH” (Elephan-
topus scaber) Herbal Fermented Liquor szq%ams@gﬁ

“ , 99 G‘L 911:] o o 5191 a a
La sant¢” Tugthenadnnu 9 au awhliiiaiy
1T o ld' a  aa d' = d' =) 4
uatien 1 Nendeiio amaiissnnimsandas
Sume Nnmsaadaunuiumehiinhuaes
Taamsmsda iasnamuszuaans NNl {uams
nnmatehitinwu GBL whuu™ nailgelidisneny
M15A5IAWU GBL waz 1,4-BD tiatawdnannaulu

Uszndlneg
MIMUANNNNYWINEYBE5IUNGN GHB uan-
manuluudazdszina laadszinaaiulva bivaanh
30 Useind muAx GHB meldaydyaniaeing
H s
NeangndaednuazUszdm a.d. 1971 SIuMIAMIU-
AN GBL 4as 1,4-BD §ANNdNeIadasnin
[ % Q{
Uszinalneda GHB Wuingaangndludszin 1
% UVa v d' lg 1 a

MunszNIUNAIngNaangnsaadauazlssain
.. 2518 tipsnn lddimslalumensuwng diu

GBL uaz1,4-BD dadluingduaseniiod 3 Hams
Hae M3 msdeean wiallliluasauasasas
daslgsumsayane auwsznslyaaIngauass
w.d. 2535 lagiinsulssnugasunssndugsu-
ferau® iilasnniimslfinnlugaamnasu
msunsszvezes GHB Wudgmiinalanli
ANy wazladimsiauanumunsniugy GHB
Tumsﬂizﬁgu WHO Expert Committee on Drug De-
pendence (ECDD) @34t 35 Iﬂﬂﬁﬂszqulﬁﬁua
s Wenszdumsauan GHB iilawdouiiguney
w.a. 2555 wazldauatadaiulifuiussgy
AMENIINBMINLENA ALz 6 (CND)
A 56 gahefindeudaausuas WHO Aasn
55AUMIAIVAN GHB 910 Schedule IV 11U Sche-
dule Il meldaudaanhdeingiiaangnadeiouas
Uszam a.d. 1971 ilaidauiiuney w.a. 255607
dremgifimamugumshmheuasude GHB 7
e Fldndugianuassvineas GHB vaulaes
ngvanalaglfnsiiignslasaaiuadendeiu GHB
Fegnulasuiiu GHB uazeangnslusumaldaing
AUM3LEW GHB lagnse ansngueananEendd pro-
drugs 289 GHB l@uf GBL waz 1,4-BD #l#an
Tulsesnugaamnssu Tasasainsaassiiomdniy
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Abstract: Detection of Gamma-butyrolactone (GBL) and 1,4-Butanediol (1,4-BD) in Illegal samples in Thailand

Napapha Sirisupakritkul, B.Pharm.; Yupa Muangchum, B.Sc.; Bongkot Phanburananont, M.Sc. in Pharm.
Bureau of Drug and Narcotic, Department of Medical Sciences, Ministry of Public Health, Thailand
Journal of Health Science 2017;26:644-53.

Gamma-butyrolactone (GBL) and 1,4-Butanediol (1,4-BD), which are widely used in chemical
industry, have their structures similar to gamma-hydroxybutyrate (GHB). They are known as a prodrug
and rapidly converted to GHB after oral ingestion, which can be addicted. Both are date-rape drugs and
become drug misused in Europe. They are frequently mixed with alcohol, thereby enhancing central
nervous system depressant effects which may lead to respiratory depression, loss of consciousness and
coma. As a result, a number of deaths have been reported. In Thailand, GHB is classified as a psychotropic
substance schedule 1 in the Psychotropic Substances Act B.E.2518 while GBL and 1,4-BD are classified
as a hazardous substance Type 3 in the Hazardous Substance Act B.E.2535. Both chemicals have not been
controlled substances in the United Nations Convention Psychotropic Substances, and legal regulations are
also different in many countries. The objective of this study was to identify GHB in 10 seized clear liquid
samples collected by the Department of Medical sciences in 2015-2016. It was found that all of them
were not GHB, but four samples were GBL and the other six samples were 1,4-BD. Drug abuse of GBL
and 1,4-BD had never been reported in Thailand. There was a tendency of illegal use of GBL and 1,4-
BD as an alternative to GHB for avoiding law enforcement. This information is useful for relevent authori-

ties for both drug abuse monitoring and taking appropriate prevention and control actions.

Key words: gamma-butyrolactone, 1,4-butanediol, gamma-hydroxybutyrate, drug abuse, Thailand
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