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Tab. 2 Method linear range, limits of detection and limits of quantitation

&<y’ LG /ng LMERB(RY T A B /ng ik EREMR /ng
5] 0.25~50.00 0.941 3 0.096 0.32
TR 0.25~50.00 0.997 0 0.058 0.19

TR 0.25~50.00 0.980 5 0.036 0.12
SR 0.25~50.00 0.997 2 0.018 0.06

O %R 0.25~50.00 0.990 2 0.017 0.06

R 0.25~50.00 0.994 4 0.032 0.11
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Tab. 3 Comparisons of various methods in the determination of volatile organic compounds

ARIIBIE A R i B AL BT 6 T A e 7 R % 30k
IR 4 Bl AR 5P A GC-MS 20~180 ng 3.2~7.5 ng [6]
AR R R A v i i R DT TR BN IE A E GC-MS — 120~1 300 ng [19]
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A A o e 6 g T 2 ] AH B35 4 B GC-MS 0.25~50.00 ng 0.017~0.096 ng ATy
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Tab. 4 Analysis results of real samples ng
1 2 3 4 5
7e i Vi i s e Vs f s e
W& 7.964+0.53 9.93+0.48 5.224+0.15 5.03+0.29 7.86+0.53 4.784+0.28 ND ND ND 10.07+0.22

ST 3.98+0.51 5.3940.37 4.52+0.33 3.91+0.43 3.1240.49 2.90+0.32 3.8940.39 2.47+0.23 3.014+0.18 3.6440.44

T 4.214+0.46 7.02+0.25 3.77+0.47 3.83£0.35

N}

.9940.36 2.834+0.55 3.3740.46 2.334+0.45 3.2940.44 3.0440.36
SRR 2.93+0.38 5.01+£0.34 2.37£0.56 2.704+0.21 2.814+0.29 2.86+0.31 5.74+0.36 5.5940.53 4.6740.37 4.03+0.52
O 4.5840.35 10.19+0.42 4.334+0.36 4.384+0.18 5.07+0.33 4.2540.21 4.47+0.37 4.02+0.31 4.20+0.48 4.17+0.37

PR 5.0020.26 14.62+0.55 4.8440.24 4.96+0.23

ol

.9740.27 4.8140.34 4.9840.28 4.984+0.36 4.6240.52 4.6040.28
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0.38+0.05 1.01+0.24 1.1540.28 1.60%+0.22
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.5340.13 ND 3.3140.33 3.574+0.27 1.1440.22 0.934+0.18
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2.1140.11 2.5640.33 1.8040.24 1.2740.31 2.584-0.25 2.8340.45 2.0140.18 1.9240.43 2.264-0.13 2.3874:0.32

T 2.83+0.23 4.8940.41 2.52+0.31 1.8040.33 3.5240.22 3.40+£0.21 2.7440.24 2.62£0.23 2.964-0.33 3.6840.43
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2.6240.32 3.91+0.45 3.2840.11 3.0340.20 2.63+0.36 2.97+0.35 2.3340.35 2.4340.35 4.20+0.29 3.29+0.36
OfE  4.1240.16 4.104£0.34 4.094-0.24 4.0840.22 4.224:0.36 4.134-0.33 4.1040.24 4.0940.28 4.1040.26 4.1040.21
Bifig 5.1340.42 4.5640.35 ND 4.5740.32  4.55

He1~5 B, 6~10 &tk NDACE KK H.

H

0.11 4.5840.39 4.54£0.43 4.54%0.12 4.56%£0.39 4.5140.31
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Determination of short-chain fatty acids in foot odor by head space solid phase
microextraction coupling gas chromatography mass spectrometrometry

Dong Panlong', Xu Shengrui', Hu Zongjie’ . Li Ning?, Li Shijie’ . Chen Changpo'

(1.School of Chemistry and Chemical Engineering, Henan Normal University, Xinxiang 453007, China;
2.Henan Boni Biological Engineering Co., Ltd., Xinxiang 453000, China)

Abstract : Short-chain fatty acids are main components of human foot odor. Development of methodology for analyzing
the content of short-chain fatty acids could help to reveal the mechanism between human metabolites and foot microbes. Fur-
thermore, it can contribute to deodorization research of the feet. In this paper, a headspace solid-phase microextraction(HS-
SPME) couping gas chromatography-mass spectrometry (GC-MS) method was developed for determination of propionic acid,
isobutyric acid, butyric acid, isovaleric acid, hexanoic acid and heptanoic acid in human foot odor. The extraction conditions
were investigated, with resulting that the optimum conditions for SPME were 20 min for extraction time, 50 C for extraction
temperature and 2 min for desorption time. The linear range of six short-chain fatty acids for developed method was 0.25~
50.00 ng(0.941 2=<<R*<20.997 2), recovery was from 92.5% to 120.9 %. The limit of detection was 0.017~0.096 ng, and limit
of quantitation ranged from 0.06 to 0.32 ng. RSD(#2=9) was less than 20% for all studied short-chain fatty acids. This method
was applied in foot odor analysis of 10 volunteers and satisfactory results were obtained.

Keywords: foot odor; short-chain fatty acids; SPME; GC-MS
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