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Examination of analysis of y-hydroxybutyric acid and y - butyrolactone

Hiroaki MUROI*, Ryuusuke OKAZAKI*, Minoru YUIZE*, Norikazu KURAMOTO* ,Yutaka TERAUTI*
and Ryuuiti MATUZAKT*
*Tokyo Customs Laboratory
2-56, Aomi, Koto-ku, Tokyo 135-8615 Japan

GHB ((-hydroxybutyric acid) is a substance having hallucinatory action and central inhibitory action.

In foreign countries, GHB is used in health supplements and also in medical fields because of its

excellent effect. However, since cases of poisoning and deaths due to drinking by mistake or excessive

ingestion and criminal uses have occurred, GHB was designated as a narcotic drug last year for

regulation also in Japan. Many reports have been made concerning GHB, but there have been few

reports on the chemical properties of GHB. The authors examined the stabilities and methods of

analyzing GHB and GBL, a related compound of GHB, under various conditions using FT-IR, NMR,

GC/MS and HPLC. This paper reports the findings.
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Fig.1 Chemical structure of y -hydroxybutyric acid sodium
salt (GHB-Na) and y -butyrolactone (GBL)
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Fig. 2 IR spectra of GHB-Na . A (synthetic), B (standard)
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Fig. 3 IR spectra of standards . A (GHB-Na), B (GBL)
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Fig. 4 IR variation of GHB added HCI in various concentrations . A (0.1 N), B(1 N), C (2 N), D (6 N)
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Fig. 5 IR variation of GHB by reaction time added 1N-HCI . A (5min), B (10min), C (15min), D (20min)
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Fig. 6 IR variation of GHB on heating or at room temperature added 1N-HCI : A (60°C), B (room temperature)
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Fig. 8 'H-NMR spectrum of GBL
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Fig. 10 Total ion chromatogram of GHB under weakly acidic and heating (60°C) conditions



94

y b NOFUEERY, -

TFUT Y b OSHEOB

TWUE YR

1400001
130000 |
120000
110000
100000
90000
80000 |
70000
60000 |
50000
400001

30000,

20000 |

10000'qu

i

45
Il

59

73

AN

- 85

103

11

[M-15]+
233
! \

133 218 k

159

204
175 191

L Iy

m/z=-> G0 40 50 60 70 86 90100110120130140150160170180190200210220230240

Fig. 11 Mass spectrum of GHB added TMS reagent under weakly acidic and heating (60°C) conditions
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Mass spectrum of GHB-diTMS under heating (60°C) conditions
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Fig. 13 Mass spectrum of GHB-diTMS at room temperature
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Fig. 14 Total ion chromatogram of GBL under heating (60C) conditions
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Fig. 15 Liquid chromatogram of mixture of standard GHB and GBL : 0.25%, respectively
Mobile phase ; A ; H20 : CH3CN=98 : 2

B ; 20 mM KH2PO4 : CH3CN=98 : 2



926 y - e Fu¥ UKy

- T7FUT 7k OSHEORE

A GBL

- |

: I ,
"B ﬂ GBL )

. |

|

I b ) | - o~

Fig. 16 Liquid chromatogram of GBL. Temperature conditions :

KiTEb= M) V=98 1 2%BEMHL L-dbon o< b
7T ARFIgISAIR Y o COEMTIISEEED 14282 %2 1),
BIF 0 E R L7,

3. 3. 2 GBLOZEIZLBZZ(L

Fig.16/{ZGBLOKE R 2 Bl IME L7 b DL, £#h%95T

2N L 723548 D22 oW, HPLCZ VW Bl et
FODHELZZDDTH A,

CORERPSGBLIIMB T 22 L2k ) —ERBER L, GHB
I T EHRERRTE 72,

4. % 9]
W7o I CHEIEY L o -CHBR N ZF O M LS TH B
GBLOD 73 M & Mt L 720

GBLII AR £ WV BB ICGHB R AR L, T 7-Mik &t

X

1) C.S.Marvel, E.R.Birkhimer: , 59, 260 (1929)

2) C.A.de Vriendt, D.K. van Sassenbroeck, M. T. Rosseel,
Chromatography B, 752, 85 (2001)

3) K.M. Gibson, S. Aramaki,

4) BARGHALESM | LA, SETIAL, (1991)

E.J.vande Velde, A.G. Verstrete, Y. Vander Heyden,

L. Sweetman, W.L.Nyhan, D.C.DeVivo, A.K.Hodson, C.Jakobs :

A (room temperature), B (95C)

T TCTIEGHBIZFMER L T—EGBLE 2 ),
5 Z EDRERRT & 72,

GC / MSIZ X 2GHBDORERIZ BT, TMSILT 5 2 & 0VHR)
THY, TMSILSA: & LTk, GHB—NalTMSILERSE % N 2
THEIMTTIMSILT 5 2 LD F Ly,

HPLCIZ & 1), GHB & GBLI 1 7 4 Zorbax Bomus—RP’i’ﬁH‘/‘

[DER2R S RN AN

BEMHHAK . 7R P = Y L=98 1 20BE I B VT RIS
MR L7z,

Lo L, MomEzNREASNIGES, 4%, B Lzdn
B2b2VikEbd %,

F. M. Belpaire : J

19, 89 (1990)





