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Determination of Thyroid Hormone in Dietary Supplements by Solid Phase Extraction Method

Keiko MINOWA | Takako MORIYASU , Junichi NAKAJIMA , Sutemi SHIGEOKA ,
Kiyoko KISHIMOTO ,Hisashi KAMIMURA  and Ichiro YASUDA

A method using solid phase extract (SPE) cartridges was developed for the determination of thyroid hormone,
3,3 ,5-Triiodo-L-thyronineg(T3) and DL-thyroxine(T4) in adietary supplement. T3 and T4 were loaded on a Oasis HLB SPE
cartridge. The cartridge was neutralized with 3 mL of 1 mol/L acetic acid and washed with 3 mL of 40 % methanal. It was
then eluted with 2 mL of methanol and T3, T4 were determined by liquid chromatography -mass spectrometry(HPLC/MS).

The repeatability of this method was obtained with a CV value within 5%. After 24 h, the amounts of T3 and T4 inthe
HPLC/MS solution obtained by the SPE method and the ethyl acetate extract method were 95 % and 50 %, respectively. The
proposed method was simple, rapid, and alowed a satisfactory clean-up.

Keywords Thyroid hormone 3,3’,5-Triiodo-L-thyronine
DL-thyroxine solid phase extraction, HLB HLB dietary supplements
/ HPLC/MS
3,4,3- -L- ( T3
) L ( T4 )
(
Thyro-T3 ) (
Thyro-T4 )
13 4 USP24 The
1-3) United States Pharmacopeia 24th
14 2 T3 T4
N- D
45 /
( HPLC/MS )
I I TTHZ
HO @’O ‘@’CH;CHCOOH
I M.W. 651 HPLC/MS T3 T4
3,5,3’-Triiodo-L-thyronine HPLC/MS
I I NH,
HO@O @—cmémoox—n SPE
I I M.W.777
L-Thyroxine
Fig.1. Chemical Structures of 3,5,3”- Triiodo-L-thyronine HPLC/MS

and L-Thyroxine
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— 25% ammonia solution 1 mL
— Deionized Water 1 mL
Ultrasonic for 10 min

Centrifuge for 10 min at 2,500 rpm
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Sample 200 mg

—— Pronase 80 mg /40 mM Tris HCI Buffer 5 mL
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Incubate at 37°C for 24 h
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Centrifuge for 10 min at 2,500 rpm
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Wash with 3 mL of 40 % methanol
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Fig.3. Preparation Method for Free T3, Free T4, Thyroglobrin T3 and
Thyroglobrin T4 using SPE (solid-phase extraction) Cartridge
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Fig.4. Effect of Methanol Concentration for Wash on
the Elution of T3 and T4 from SPE cartridge
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Table 1. Recovery in Samples Spiked with T3

and T4 Processed by SPE method

Sample T3 T4
T3:5.3ny, T4:5.1ny 97 98
Sample 1+ T3:5.3ng, T4:5.1ng 51 55
Sample 2 + 88 86
Sample 3 + 82 84
Sample 4 + 82 83
Sample 5 + 74 60

SPE
SPE
1.6 g
8 SPE
Table 2 SPE

Thyro-T3 3.0% Thyro-T4 1.9%

Table 2. Reproducibility of Peak Area of T3 and T4 in
Sample Processed by SPE or Ethyl Acetate

Extract
T3 T4
Sample Ethyl acetate Ethyl acetate
SPE edrat SPE era
1 25500 26700 95600 70000
2 27300 24500 97500 67800
3 26300 23300 93300 64600
4 25800 20900 94200 59100
Mean 26230 23850 95200 65380
D 790 2420 1830 4730

CV(%) 3.0 10.1 19 7.2
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Fig.5. Stability of T3, T4 in LC/MS solution
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