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Geosmin (trans-I,1O-dimethyE~rans-9-decalol) is a compotmd with a musty 
odour that is a metabolite of some kinds of actinomyces’-J. A musty odour occurs iri 
wtaer from polluted rivers and lakes irn Japan, and Kikuchi and co-workers’*6 isolated 
actinomyces from some fakes and, after cultivation, detected geosmin in the culture 
medium by gas chromatography-mass spectrometry. Quantitkation by means of gas 
chromatography, however, is very difficult, because the concentration of geosmm in 
water is extremely low in comparison with other organic compounds. The odour 
threshold of geosmin in water is CCL 10 ppt*. As the amount of geosmin producing 
a musty odour in water can be used to indicate the extent of water pollution, the 
establishment of an accurate trace method for the determination of geosmin is very 
important. 

Gas chromatography-mass fragmentography is a very selective and sensitive 
method for detecting geosmin without interfering with other components. This paper 
describes a quantitative method for the determination of geosmin in water using 
computer-controlled mass fragmentography. 

EXPERiMENTAL 

Standard aqueous solution of geosmin for recovery test 
A suitable volume of an acetone solution of geosmin (1 /&g/ml) was added to 

tap water (1 1) which did not contain geosmin, and 5 and 0.5 ppb solutions were 
prepared. 

Extraction of geosmin ,front water 

A water sample (1 I) was extracted with dichloromethane (50 &I) after dis-- 
solution of sodium chloride (300 g). The extracted solution was di5ed for several 
hours over anhydrous sodium sulphate (15 g), then concentrated to several hundred 
microlitres using a Kuderna-Danish concentrator under atmospheric pressure. 

*Throughout this article. the American trillion (lO”) znd billion (10’) are meant. 



454 

Gas chromatography 

NOTES 

A 1 m x 2 mm I.D. column packed with 1% OV-1 on Chromosorb W 
(SO-100 mesh) was used. The column temperature was lOO”, the injection port 
temperature 250” and the carrier gas was heiium at a flow-rate of40 ml/min (3 kg/cm2). 

Computer;controiied mass fragmentography 
A JEOL Model JMS-D iOO mass spectrometer was connected with a JEOL 

Model JGC-20.K gas chromatograph and a JEOL Model JMA-2000 mass data 
analysis system. The mass spectrometer has a double-fsussing system and was 
operated with a resolution (10% valley) of CQ. IOUO. The magnetic field was set at 
m/e 104 cd the accelerating voltage was changed at intervals of 0.3 set, Repetition 
of 2 small range sweep (2 mass units) on each mass number setting (105, 112) was 
carried out for the correction of deviations of the magnetic field. 

RESL’Ln AND DISCUSSION 

Geosmin shows 2 base peak at nr/e 112, whereas organic substances that were 
present in geosmin-free river water did not show 2 peak at m/e I12 in the mass frag- 
mentogram under the conditions used. As the dynamic range in the mass spectrom- 
eter is very narrow and injection of an exact volume with 2 microsyringe is not 
sufficiently accurate, quantitative analysis was carried out using an internal standard 
method, n;Butyl benzoate was sleeted as the internal standard, as the retention times 
of geosmin and n-butyl benzoate in the gas chromatogram were similar and a base 
peak at m/e 105 in the mass spectrum of n-butyl benzoate was near to the m/e 112 
peak of geosmin. n-Butyl benzoate in hexane solution was added to 2 hex&e or dich!o- 
romethane solution of geosmin at 2 rate of 1 pg per 1 ml of solution. 

A calibration graph (Fig. I) was prepared using the ratio of the peak areas of 
geosmin and n-butyl benzoate. The detection limit of geosmin was 10 ngjml, but a 
more reliable value was dver 50 ng/ml. An exampIe of 2 mxss fragmentogram is 
shown in Fig. 2. The precision of measurement was obtained by making measurements 
on the saine sample five times. The results are shown in Table 1. The coefficient of 
variation at a concentration of 10 ng/ml was high because of the dissimilarity of the 
peak areas of the sample and internal standard. The accuracy of measurement in this 
instance was considered to be satisfactory for quantitztive analysis in 2 concentration 
range 5 pg/ml-50 ng!ml. 
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Fig. 1. Calibration graph for geosmin. 

Fig. 2. Mass fragmentogmms of geosmin (m/e 112, 50 pg) 
(m/e 105, 1 ng)_ 
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456 NOTES 

As an example of an application, geosmin in the water of the Hanamuro River 
near Tsukuba New Town was analysed. Sampling was carried out on September 
Xth, 1978, using two l-l glass bottles. A musty odour could hardly be detected. The 
measured geosmin levels results were 31 and 34 rig/l,, which are near to the detection 
limit. 
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