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Development of simultaneous analysis of short-chain fatty 
acids and organic acids by solid-phase derivatization 

method（Sample：Blue cheese）
Introduction

No. AS190409EN

SPE-GC system

SGI-M100

Solid phase cartridge

Flash-SPE 

GC Lage Volume Injection

LVI-S250

Analytical condition

In conventional metabolome analysis, short-chain fatty acids are difficult to be pretreated using the same

methods as in conventional metabolome analysis because of concerns about vaporization loss in the

freeze-drying/centrifugal drying process, and methods such as diethyl ether extraction under hydrochloric

acidic conditions are often used. Therefore, in this study, we developed a method for simultaneous

analysis of short-chain fatty acids and organic acids by MTBSTFA derivatization reagents using an

automated solid-phase derivatization on-line SPE/GC/MS system that does not require a lyophilization step.
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Example of solid-phase derivatization pretreatment flow

Blue cheese

Automatic pretreatment time （Purification, 
Dewater, Derivatization）: 10 min
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【Summary】

SCAN total ion chromatograms and reproducibility of standard solutions by this method

SCAN total ion chromatogram comparison of three blue cheeses
Sample：Blue cheese３
種

C B A
1 Methanoic acid-tBDMS
2 Ethanoic acid-tBDMS
3 Propanoic acid-tBDMS
4 Butanoic acid-tBDMS
5 Pentanoic acid-tBDMS
7 Heptanoic acid-tBDMS
8 Lactic acid-2tBDMS
9 Octanoic acid-tBDMS

11 Succinic acid-2tBDMS
21 Decanoic acid-tBDMS
22 Dodecanic acid-tBDMS
24 Tetradecanoic acid-tBDMS
25 Aspartic acid-3tBDMS
26 Glutamic acid-3tBDMS
27 Hexadecanoic acid-tBDMS
28 cis-9-Octadecenoic acid
29 Stearic acid-tBDMS

Good chromatograms were obtained for both short-chain fatty acids and organic acids, including formic and acetic 

acids. The derivatization reaction time was 2 minutes, and the automated pretreatment took about 10 minutes. 

Solid-phase derivatization with MBSTFA enabled automated and rapid analysis without a lyophilization step. This 

method was found to be effective for the simultaneous analysis of short-chain fatty acids and organic acids.

1. Methanoic acid-tBDMS
2. Ethanoic acid-tBDMS
3. Propanoic acid-tBDMS
4. Butanoic acid-tBDMS
5. Pentanoic acid-tBDMS
6. Hexanoic acid-tBDMS

7. Heptanoic acid-tBDMS
8. Lactic acid-2tBDMS
9. Octanoic acid-tBDMS

10. Maleic acid-2tBDMS
11. Succinic acid-2tBDMS
12. Fumaric acid-2tBDMS

13. Malic acid-3tBDMS
14. a-Ketoglutaric acid-3tBDMS
15. Tartaric acid-4tBDMS
16. Citric acid-4tBDMS

Compound names

A. Roquefort

B. Blue Stilton

C. Gorgonzola
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Add 0.1N NaOHaq 
(pH adjustment)

Sample 100 mg 

Add Water 100 µL

Vials

Add ACN 800 µL

Shaking (37 ℃, 30 min)

Centrifuge (14000 rpm, 5 min)

Supernatant 200 µL

Add ACN-Water 600 µL

Elution Hexane

Conditioning
ACN-Water

Flash-SPE AX

GC-MS : LVI-Split(1:20)

Washing ACN-Water 

SPD 1 min

Dewater ACN

Infiltration MTBSTFA-toluene

Automation

Vials
Online SPE-GC-MS System

preparative separation:20,40µL
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