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Stir Bar Sorptive Extraction—Gas Chromatography—Mass Spectrometry for
Determination of Odorous Compounds
DUN Mi-na, WANG Ming-quan, CHEN Yan, SONG Yan, SUN Shao-hua,
JIA Rui-bao
(Shandong Province City Water Supply and Drainage Water Quality Monitoring Center, Jinan
250021, China)

Abstract:  This paper established the stir bar sorptive extraction—gas chromatography—mass
spectrometry method for the determination of 10 kinds of odorous compounds including geosmin(GSM),
2-methylisoborneol (2-MIB), 2,4,6-trichloroanisole (2,4,6-TCA ), 2,3,6-trichloroanisole(2,3,6-TCA ), 2,3,
4-trichloroanisole (2,3,4-TCA ), 2-isopropyl-3-methoxy pyrazine (IPMP), 2-methoxy-3-isobutyl pyrazine
(IBMP), B-cyclocitral, B-ionone and isophorone in water. The water sample was enriched for 60 min
through two mixed adsorption modes: solution adsorption and headspace adsorption, and the dosage of
sodium chloride in the solution was 3.0 g. After thermal desorption at the injector port, the target
components were determined by gas chromatography—mass spectrometry. There was a good linear
relationship between the peak area and the mass concentration of 10 odorous compounds. The correlation

coefficients were all greater than 0.996, and the limits of detection were in the range of 2.0-8.0 ng/L. The
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method was employed to determine the water samples from a reservoir, and three kinds of odorous
compounds including 2-MIB, B-cyclocitral and isophorone were detected, among which the mass
concentration of 2-MIB was higher than those of the other two compounds. The standard addition test
results suggested that the recoveries of reservoir water samples was in the range of 90.0%-98.3% with
relative standard deviation less than or equal to 6.8% (n=6). The method is simple, efficient and

environmental {riendly, requires no use of organic solvents, and can quickly and accurately detect the
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concentration of 10 kinds of odorous compounds in water and meet their detection requirements.
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Tab.1 MS parameters

WiH PR ER s E]/ JiEguf b (mlz)

) min ERET | EMET

GSM 14.69 112 95,125
2-MIB 10.72 95 107,135
2,4,6-TCA 13.13 210 199,167
2,3,6-TCA 13.84 210 195,167
2,3,4-TCA 15.89 210 195,199
IPMP 8.71 137 124,152
IBMP 10.29 124 151,81
B-IFFriEE 11.25 109 137,124
B2 % =1l 15.59 177 179,162
SRR 9.39 82 138,110
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Fig.1 Effect of sorptive extraction pattern on the peak

areas of the 10 odorous compounds
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Fig.2 Effect of sorptive extraction time on the peak areas

of the 10 odorous compounds
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Fig.3 Effect of sodium chloride addition on the peak
areas of the 10 odorous compounds

F & 3 ] AT, AR ER S & AE 0~3. 0 g T,
10 7Fofr WEL A 47 J ) e T ot S A 0 S o 2 1) 384 o
B, F W20 03 B N SR AR T BRI
KR AR, X TR S 2R R AR AR o TS S
3.0 g A 4.0 g B, W BLUE TP . A BE
FECRR BRI A R RS B R VAR,
W kR 2 R s S B AL o S s 1
FERR R 2 W BT 2H 535 s B ARG, ] A o o S AR B B AT
IR 25 B 1 AR 3 2 W B A R A A L S
HE B AL N4 3. 0 g0
2.2 SRR R SE B K T i Al PR

WA 10 B LR 42 Jo AN (] v B (R R E VS W R 91
VA i e TR R R XTI 14 JBT o R 32 4 AR Sl A A
FURE AR AR, 2 RS e 2 o BEREZY 3 A5 (E M L (SIN)
JoT it v FE T 3~4 A5 BC A, e RS 5 ik D e 7
WOTHEAXSE G5 R F 2, 250K, 10 g
Ry JBT A Jo e Y 8 AT TR R ) 2 A AR DG P 3B, A
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Tab.2 Linearity parameters and detection limits

LR A | KR/

e | s | RO | T
GSM 3.0~200 | y=9 341x+2 106 |0.998 3.0
2-MIB 3.0~200 | y=8 876x+266.4 |0.997 3.0
2,4,6-TCA | 8.0~200 | y=1041x+5893(0.9999| 8.0
2,3,6-TCA | 4.0~200 | y=3 386x+4 314 |0.998 4.0
2,3,4-TCA | 4.0~200 | y=3 027x+1 425 |0.998 4.0

IPMP 2.0~200 | y=8 882x+3 289 10.9992| 2.0

IBMP 2.0~200 | y=8 197x+3 551 |0.998 2.0

B-FF RS | 4.0~200 | y=2 183x+1 320 |0.996 4.0
B-4L% 4 | 4.0~200 | y=1483x+632 |0.998 4.0
S REH | 4.0~200 | y=8 189x+7 807 |0.998 4.0

2.3 KNFENBEENERE

SRy S UE 5k VR R RIORS %% B, 4 i) B o) o o
W EH 10 ng/L 1 10 i ISLER ) 5 11 20 K B i, AT
TSE 6 YR, T 22 25 R B9 R0 A0 3 R AH X o 1 A 22
(RSD) . #2520, GSM . 2-MIB.2,4,6-TCA .
2,3,6-TCA .2,3,4-TCA .IPMP . IBMP . B- ¥ FrAf s |
B—55 % =2 i Ko S o Z) A ) 1m0 50 2R 43 51 R 98. 3%
97.2%. 95.4%. 93.2%. 94.3%. 96.8%. 95.2% .
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Tab.3 Results of test for recovery (n=6)

-~ AL/ (ng- L")
: 10 50 100
i H B/ (ng-
1) | B | RSD/| Bl | RSD/| [E1Hi | RSD/
BI%| % |Hl%| % |Zi%| %
GSM — 1945| 55 (97432 |983| 4.9
2-MIB 102 | 963 | 48 1922 63 [97.1] 3.3
2,4,6-TCA — 1936 6.1 [92.8]| 6.0 |91.1| 5.1
2,3,6-TCA — 1939 66 (932 6.7 |952| 5.2
2,3,4-TCA — 1946 51 [95.1| 52 |950]| 54
IPMP — 1928 | 43 [96.6| 3.6 |955| 4.2
IBMP — 1914 56 [958 6.8 |92.7| 3.7
B-HFIHFERE | 10.1 [ 90.5| 6.0 [94.0| 6.5 |95.0| 4.1
B4 2Wi| — |90.0| 44 |974| 32 |973| 34
S 1 62 935 6.1 [948| 5.7 |91.7| 45
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A AR I S P A A A, 5 S o 20K T 1 7K A3 i A )
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