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Measurement of free glycerol concentration in human serum

using gas chromatography mass spectrometry
Sunao Moritan, Makoto Yamaura” , Tomo Satoh”, Atsushi Horizm,
Takeshi Uehara4>, Toshiyuki WatanabeS), Takashi Miidaﬁ> and Hiroya Hidaka7>

Summary Free glycerol in human serum is primarily produced by the hydrolysis of
triacylglycerol (TAG), but its kinetics and physiological function in the bloodstream remain
unclear. To assess the relationship between free glycerol and TAG concentrations in human serum,
we developed a free glycerol measurement method using gas chromatography mass spectrometry
(GC-MS).

Free glycerol was obtained from the methanol-containing water layer using a modified Folch
extraction method. Trimethylsilyl derivatives were measured using GC-MS. Reproducibility and
linearity were measured with excellent precision. Free glycerol concentrations in the fasting serum
of healthy subjects were 76.4 = 12.5 umol/L (mean * standard deviation). No correlation was
observed between free glycerol and TAG levels in the serum.

This study showed that the measurement method using GC-MS was efficient in estimating free

VBRI S RIS R AT AN R
Y EINK RS B E S R R R R i
VBN AR AR R s B TR A A

VG HIR S SR TR RERRAT 5 W72
VBRI vy — AR B R A
O MER s KRS R A Je R BR R AR 27

D EBIN KR SRR R AR IR A
VT F390-862 1 F B RS AT ES-1-1

Y T0285-8741 T I fe AT T AEHE564-1

T 113-842 1 B LUER SCRUIX AR2-1-1

==

Y Department of Clinical Laboratory Investigation,
Shinshu University Graduate School of Medicine.

? Department of Health and Medical Sciences, Shinshu
University Graduate School of Medicine.

Y Department of Laboratory Medicine, Shinshu
University Hospital.

Y Department of Laboratory Medicine, Shinshu
University School of Medicine.

* Clinical Laboratories, Toho University Sakura
Medical Center.

o Department of Clinical Laboratory Medicine,
Juntendo University Graduate School of Medicine

K Department of Clinical Laboratory Science, Shinshu
University School of Medicine and the Graduate
School of Medicine.

RN Asahi, Matsumoto, Nagano Prefecture,
390-8621, Japan

¥ 564-1 Shimoshizu, Sakura, Chiba Prefecture, 285-
8741, Japan

“2.1-1 Hongo, Bunkyo-ku, Tokyo, 113-8421, Japan

ZAHH 201748 H 15H
FIRA 12017469 11H

- 279 -



S

N

glycerol concentrations in human serum and that free glycerol concentrations in the fasting serum

of healthy subjects may not reflect TAG metabolism.
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Fig. 2 Electron ionization mass spectrometry (EI-MS) fragmentation of trimethylsilylated
(TMS-) glycerol. EI mass spectra of TMS-glycerol (A) and TMS—”C;—g]ycerol (B). EI-MS
fragmentation scheme of TMS-glycerol (C).

mol/L) Dy (x)
HE (y) ORT

LR EDE -7
Mgt L7: (Fig. 3-A)e D

i, y=228x-103.9TH > 7z, T2, MFE%
T 7)) 2 a — VillE ORRE A % #RE L

A. 3500

3000

2500

[\
(=]
(=]
(=]

—
i
o
(=]

Intensity

1000

500

0

y =22.796x - 103.91

0 50 100 150

Glycerol standard (pmol/L)

7oAE R, y=118.0x+6. 1D HRIEHKE (y: 77V £ 1
— Vg, x WE) 1% 5 1 (Fig. 3-B).
240 umol/L ¥ TRAIFAREMIENE S Lz,

B. 300

250

[\
(=]
(=]

—_
(=
(=]

Free glycerol (umol/L)
@
S

W
[}

y=117.98x +6.1377
r=0.9993

0.5

1.5 2

Dilution rate

Fig. 3 Calibration (A) and dilution linearity (B) of free glycerol measurement
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Fig. 4 Correlation between fasting serum free glycerol and triacylglycerol concentrations
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