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Research Progress on Detection of Short-Chain Fatty Acids by Ion
Chromatography
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Abstract: Ion chromatography is a rapidly developing detection technology in recent years. It has the advantages of high
sensitivity, high selectivity and low sample consumption. As gut microbial metabolites, short-chain fatty acids play a
crucial role in maintaining physiological health. Using "ion chromatography", "short-chain fatty acids", "sample
pretreatment” as search terms, the CNKI, VIP database and PubMed database were searched, summarized and analyzed
from 2007 to 2023. The pretreatment and detection methods of short-chain fatty acids using ion chromatography were
summarized and generalized. The results showed that the main pretreatment methods of short-chain fatty acids included
extraction, centrifugation, and pre-column derivatization, among others. Ion chromatography mostly used centrifugation
and extraction. Adding an appropriate amount of hydrochloric acid to the mobile phase can enhance the retention rate of
short-chain fatty acids, and the addition of organic modification reagents can improve the peak shape and resolution. lon
chromatography combined with on-line enrichment or complex matrix elimination can achieve accurate quantitative

analysis of trace short-chain fatty acids. The combination of ion chromatography and mass spectrometry can meet the
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detection requirements of complex matrix samples, which is a trend of future development.

Key words: ion chromatography; short-chain fatty acids; sample pretreatment; on-line enrichment
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Table 1 Basic informations of short-chain fatty acids
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Table 2 Pretreatment method of short-chain fatty acids
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Fig. 1

Schematic diagram of determination of short-chain fatty acids in biological samples by ion chromatography

(a) diagram of sample pre-treatment, (b) schematic diagram of ion chromatography detection
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Fig.2 (a) Anion and (b) cation exchange diagrams
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Table 3 Summary of applications of ion chromatography
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IEC WiZK, fifd #2740(5 %4 (4.6 mmx  SPD-20A%84M& 1 mmol/L — IR R, TR, [42]
150 mm) #%(240 nm) Cu(OH),, 0.02 1E TH2: 1.00 pmol/L,
mol/L MESZZ i SRR . IR 3.00
#i—10% ACN pmol/L
2% Ton Pac AS11-HCEAES  ASRS 300%4#0 KOH BREEVEE  HER: 0.030 0 pg/mL,  [43]
PRSI FAcHiE (4 mmx250  HI7% ZHR: 0.036 0 pg/mL
mm)
F7K Ion Pac AS11-HCHI4>  AERS 5008041 KOH BEREFUEME  FIBR: 0.001 00 pg/mL, [44]
BIFE(4 mmx250 mm)  Hlg Z1#:0.002 00 pg/mL,
R, TH: 0.004 00
pg/mL, IF&: 0.009 00
ug/mL
JHIH3 8 Ton Pac AS11-HCE T HL A6 2 KOH BEREWERDE  FPR: 0.006 pg/mL, Z,  [45]
{63+ (4 mmx250 mm) fi%: 0.005 pg/mL, PIf&:
0.020 ug/mL, T F&:
0.030 pg/mL, 5T Hz:
0.030 ug/mL, YFR:
0.030 pg/mL, TR
0.400 pg/mL
T /K, Hi Ton Pac AS11-HCHIZ)y  Ha SAG 28 KOH BREEGEDE R TAIR: 0.004 [46]
K, K BFE (4 mmx250 mm) mg/L, LR, THR:
0.005 mg/L
755, Ton Pac AS11-HCHI[ s fbfamilds KOH FAEEVEME  FER: 0.001 pg/mL, 4 [47]
BT 5 (4 mmx Ji%: 0.002 pg/mL, N2
250 mm) TTH&: 0.004 pg/mL, I,
fiZ: 0.009 pg/mL
LTRENFE Melrose A Supp 5- T e A 12.8 mmol/L LW LR 0.150 mg/L [48]
ST 250/4.0BUTCHLANTAE g Na,CO;-4
mmol/L NaHCO;
MK lon Pac AS23[HE T4 DS6HL S INAS 5 mmol/L NaOH SEREVERL TNRR: 0.003 mg/L, T FR: [49]
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KR Ton Pac AS11-HCIHE DS6AIHE T4 KOH BAEEUERE  FER: 0.016 7mg/L, Z [50]
FArEHE (4 mmx250 g fi%: 0.013 5 mg/L, NL:
mm) 0.015 7 mg/L, T FR:
0.014 1 mg/L
=5 Metrosep A Supp 5-250 F A 2% 1.6 mmol/L VM TR 540 ng/L, LR [51]
ANy 5 Na,CO;-0.5 1.24 pg/L

mmol/L NaHCO,
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R HLERST B (100 mmx FIH,SO, WL, T: 8.00
7.8 mm id, 10 um) pmol/mL
JMEW  Carbomix H-NP 5(300 /RZEVHEEINEF 2.5 mmol/L H,SO, — ZR: 240 pg/mL, NIR: [55]
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