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Simultaneous Determination of Components in Dietary Supplements

for Weight Loss Using a Multi-mode ODS Column

Shigeki AKAMATSU™ and Masashi YOSHIDA

Life Science Division, Public Health Science Research Center, Hyogo Prefectural Institute of Public
Health and Consumer Sciences,2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

An LC/MS method for simultaneous determination of five components in dietary supplements was developed and

validated: forskolin, capsaicin, a-lipoic acid, carnitine, and ornithine. A multi-mode ODS column consisting of ion

exchange and reversed-phase was used for the separation. The method detection limits for all five components were in

the range of 0.96-95.6 pg/g. The average recoveries ranged from 89.0% to 107.8%. In addition, the method was applied to

commercial products. The results in the present study were generally consistent with the labelled contents.
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Fig. 1 Chemical structures of the analytes
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Table 1 Acquisition parameters for mass spectrometer

Compound ESI Target ion Qualifier ion
(mv2) W)= (mv2) (v
Forskolin - 409 100 409 200
Capsicin + 306 100 137 200
a-Lipoic acid - 205 100 171 200
Ornithine + 133 100 57 200
Carnitine + 162 100 102 200

@ Fragmentor voltage

S3Mr 71 7 2 Imtakt#lScherzo SS-C18(3.0 X 100 mm,
K23 pm), BEIHA : 0.1% X, BEHEB : 50 mM ¥
W7 o E=U LT = UV (37), FI7Vxr bk
4 BifZ ; 60% (0 min) —70% (10 min) —95% (12 min),
Uik : 0.5 mL/min, 77 ARFE : 40°C, EAE : 5ul,
AF AL vy ha AT v—A Al (ROT 4 7%
— REORTT 47— R), ¥ 7 U —FEMH: 4000V,
7T 7 A B —ET 100 VU200V, Bzl A N2 (10
L/min, 350°C), A v #ilfl : m/z 50-500, T -
#®8A 4> : Table 1.
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Fig. 2 Extracted ion chromatogram of standard mixture
using an ODS column. Sample: forskolin and a-
lipoic acid (5 pg/mL), capsaicin and carnitine (0.5
pg/mL), ornithine (50 pg/mL). Column: Ascentis
Express C18 (3 x 100 mm, 3 pm). Flow rate: 0.5
mL/min. Mobile phase: A; 10 mM AcONH4, B;
ACN. Gradient: 20% B (0 min, 5 min hold) —65%

B (15 min).
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Fig. 3 Extracted ion chromatogram of standard mixture
using a HILIC column. Sample: forskolin and a-
lipoic acid (1 pg/mL), capsaicin and carnitine (0.1
pg/mL), ornithine (10 pg/mL). Column: Luna 3 1
HILIC (2 X 50 mm, 3 um). Flow rate: 0.5 mL/min.
Mobile phase: A5 5 mM HCOONH,4, B; 5 mM
HCOONHys in 90% ACN. Gradient: 100% B (0
min, 5 min hold) —80% B (15 min).
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Fig. 4 Extracted ion chromatogram of standard mixture
using a Multi-mode ODS column. Sample:
forskolin and ornithine (20 pg/mL), capsaicin (1
pg/mL), carnitine (0.1 pg/mL), a-lipoic acid (10
pg/mL). Column: Scherzo SS-C18 (3 x 100 mm, 3
pm). Flow rate: 0.5 mL/min. Mobile phase: A; 0.1%
HCOOH, B; 50 mM HCOONH4 — ACN (30:70).
Gradient: 60% B (0 min) —70% B (10 min) —95%
B (12 min).
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Table 2 Method validation parameters

LOD, Recovery®, Intraday Interday
nglg % RSDP, % RSD?, %
Forskolin 11.2 99.2 8.2 7.9
Capsicin 1.3 97.2 7.1 13.6
a-Lipoic acid 27.2 95.8 4.1 6.6
Ornithine 95.6 107.8 5.4 8.3
Carnitine 0.96 89.0 4.7 8.0
# Mean, n=15
b n=5
9n=3
Table 3 Analysis of the real samples
No.  Forskolin Capsaicin ~ «Lipoicacid ~ Ornithine Carnitine
1 - - - - 114
2 0.04
3 0.12
4 184713 13.0(100.8) 84.7(109.3)
5  518(84.0)

6 0.02

7 0.60 175 8.74

2 Mean, unit: mg/g (n=3)
b The value in parenthesis is the corresponding ratio of detected to

labelled contents (unit: %).
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Fig. 5 Representative ion chromatogram of the real sample.
Sample: sample No. 7 in Table 3.
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