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Detection of 5 off-flavorsin drinking water by solid phase micro-extraction
coupled with gas chromatography-mass spectrometry

ZHANG Ya, LI Ze-Qian, LIU Meng-Ya, LIU Jian-Bin, SONG Huan-Lu®

(Laboratory of Molecular Sensory Science, Beijing Technology and Business University, Beijing 100048, China)

ABSTRACT: Objective To establish a method to detect 5 kinds of trace amounts of volatile odor
compounds in drinking water by solid phase micro-extraction (SPME) combined with gas chromatography-
mass spectrometry. Methods CAR/DVB/PDMS fiber coating was inserted in 40 mL vial with 5 kinds of
standard compounds, adding 6 g NaCl, under 80 C balancing 20 min, adsorbing 40 min, and 5 kinds of
compounds that often causing off-flavor in drinking water, including 2-methylisoborneol (2-MIB),
2.,4,6-trichloroanisole (2,4,6-TCA), trans-1,10-dimethyl-trans-9-decalol (Geosmin), 2-isopropyl-3-methoxypyrazine
(IPMP) and 2-isobutyl-3-methoxypyrazine (IBMP), were detected by gas chromatography-mass spectrometry.
Extraction head, salt amount, extraction temperature and extraction time and other factors were optimized.
Results The optimum extraction conditions were listed as follows: 65 pum PDMS/CAR/DVB fiber head, 30%
(m/v) the amount of salt, extraction temperature 60 °C, and extraction time 40 min. The 5 kinds of odor
compounds showed an excellent linear relationship between 1~100 ng/L, with the correlation coefficient more
than 0.971, and the detection limits were 1.0, 1.0, 0.8, 1.0, and 1 ng/L, respectively, and the precision was less

than 10%. Conclusion This method is an effective method to detect the odor of drinking water samples, with
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low detection limit and high sensitivity.
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Fig. 1

MIB-GSM

Result of chromatogram comparison of extraction MIB-GSM using two kinds of fiber coating
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Tablel GC/MS parameters, correlation coefficients, linear ranges, detection limits of 5 off-flavors
/min 5
Ql(m/z) SI(m/z) ®) (ng/L) LOD(ng/L)
2,4,6-TCA 28.792 195 209 197 0.998 1~100 1
IBMP 21.843 124 151 94 0.997 1~100 1
MIB 23.695 95 57 93 0.990 1~100 1
IPMP 19.324 137 152 124 0.991 1~100 1
Geosmin 29.168 112 97 207 0.971 1~100 0.8
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Table2 Detection and precision experiment of off-flavors
/ (ng/L) 1 2 3 RSD(%)
2,4,6-TCA ND ND ND -
IBMP ND ND ND -
MIB 30 30 35 9
IPMP ND ND ND -
Geosmin ND ND ND -
:1,2,3 ,
&3 HKEE RS R AR B EE (n=5)
Table3 Detective results of lake water samplesand recovery ( n=5)
(ng/L) (ng/L) (ng/L) (%)
2- (MIB) 80.6 90.0 165.8 94.0
2,4,6- (2,4,6-TCA) 100.2 90.0 179.5 89.3
(GSM) 245 20.0 423 91.0
2- -3- (IPMP) 16.2 20.0 30.0 85.2
2- -3- (IBMP) 22.4 20.0 39.8 88.3
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