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Analysis of Geosmin and 2—MIB in Water by Stir Bar Sorptive Extraction (SBSE)
and GC/MS

Hwa-Ja Lee - Lim-Seok Kang'*

Water Quality Research Institute, Waterworks Headquarter, Busan
*School of Environmental System Engineering, Pukyong National University

ABSTRACT : Musty and earth odors caused by geosmin and 2-MIB are the major complaints from the drinking water consumers.
Therefore, early detection of geosmin and 2-MIB is the key to prevent off-flavor occurrence. In this study, a rapid method using stir bar
sorptive extraction (SBSE) in combination with the GC/MS was investigated to analyze geosmin and 2-MIB in water. The SBSE method,
a solventless extraction technique, was optimized and then applied to the analysis of geosmin and 2-MIB in water. The SBSE tech-
nique was found to be a simple and fast procedure that allows many samples to be extracted simultaneously using very small volume
(10~20 mL). In addition, the SBSE method offered high recovery and good linear regression coefficient for the geosmin and 2-MIB.
The good repeatability of this method can be deduced from the low RSD (7.2~7.6%) at 10 ng/L for geosmin and 2-MIB. The limit of
detection was determined 1~2 ng/L and the limit of quantitation was 3~6 ng/L. Above all, the SBSE method proved to be a very
practical technique for the analysis of geosmin and 2-MIB in water.
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Table 1. Characteristics of geosmin and 2-MIB

*
Compound  Structure  Formular M.W.  Nomenclature oTC
(ng/L)
I t 1,10-dimethyl
Geosmin CiHpO 1823 TN FOIMETAYE
] trans-9-decanol
Far™
2-MIB - CiH200 168.3 2-methyliso borneol 9

* OTC: the odor threshold concentration

Table 2. Analysis conditions of GC/MS
GC (6890N, Agilent, USA) MS (5973N, Agilent, USA)

- Column

: HP-5MS, 30 m (L)x0.25 mm (ID)

x0.25 pm (film thickness)

- Oven Temp.

: Initial Temp. 50 °C, Hold 1.6 min,
- Ist rate 20 to 100 C/min,

2nd rate 10 to 140 C/min,

3rd rate 5 to 160 C/min

- SIM mode
- Selected ion
: geosmin (111, 112, 1295),
2-MIB (95, 108, 135)
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Fig. 1. Total ion chromatogram of geosmin and 2-MIB ex-
tracted from (a) deionized water of 10 ng/L, (b) raw

water of 10 ng/L.
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Fig. 2. Influence of extraction time on peak area of geosmin and 2-MIB using SBSE.
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Table 3. Comparison of recovery for geosmin and 2-MIB in deionized, treated, and raw waters

Recovery (%)
Compounds log Ko Deionized Water Treated Water Raw Water
50 ng/L 250 ng/L 50 ng/L 250 ng/L 50 ng/L 250 ng/L
Geosmin 3.57 89.3 93.1 84.0 91.9 84.8 94.5
2-MIB 331 78.4 81.5 72.0 85.1 74.3 80.6

Kom: Octanol-water partitioning coefficient
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2-MIB 7.6 42 2.9 8.5 6.3 4.8
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