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A Study on the Correlation between Odorous Compounds,
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Abstract : We have investigated the correlation between odorous compounds and actinomycetes in drinking water source of Nak-
dong River in 2011. Geosmin was mainly detected in the spring and summer seasons (Mar, Aug, and Sep) and 2-MIB was mainly detected
in the winter and spring seasons (Feb, Mar and May). The odorous compounds concentrations were highest on March which also
overlapped with the peak of actinomycetes, geosmin and 2-MIB were detected highly in the diluted culture solution of isolated actinomy-
cetes strains from Nakdong River. For these reasons we could confirm that odorous compounds on March and August are closely

related with actinomycetes. Meanwhile, geosmin increase on September supposed to relate with Microcystis.
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Table 1. Analytical conditions of the GC/MS for geosmin and 2- MIB
GC (6890N, Agilent, US A)
- Column : HP-5MS, 30 m (L) x 0.25 mm (ID) x 0.25 um (film thick-
ness)
- Oven Temp. : Initial Temp_. 50°C, Hold 2 min,

1strate 20°C to 100°C, 2nd rate 3C to 1207C,
3rd rate 5C to 160C

MSD (5973N, Agilent, US.A)

- SIM mode
- Selected ion : 2-MIB (95, 107, 108), geosmin (111, 112, 125)
% limit of detection : 2-MIB (0.6 ng/L), geosmin (0.3 ng/L)
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Table 2, Composition of selective medium for Actinomycetes

Medium Composition (per Liter of distilled water)

Humic acid 1 g Niacin 0.5 mg
Disodium phosphate 0.5 g Pyridoxin HCI 0.5 mg
HV agar Potassium chloride 1,71 g Inositol 0.5 mg
(Humic Magnesium sulfate 0.05 g Calcium pantothenate 0.5 mg
acid-  Ferrous sulfate 0.01 g Aminobenzoic acid 0.5 mg
Vitamin Calcium carbonate 0,02 g Biotin 0.25 mg
agar) Agari15g Cyclohexamide 50 mg
Thiamine HCI 0.5 mg Nalidixic acid 10 mg
Riboflavin 0.5 mg pH72

Glucose 10 g Pyridoxin HCI 0.5 mg

Bacto-peptone 2 g Inositol 0.5 mg

Yeast extract 1 g Calcium pantothenate 0.5 mg
Bennett's Beef extract 1 g Aminobenzoic acid 0.5 mg

agar Agari5g Biotin 0,25 mg
Thiamine HCI 0.5 mg Cyclohexamide 50 mg
Riboflavin 0.5 mg Nalidixic acid 10 mg
Niacin 0.5 mg pH72
Yeast extract 3 g Dextrose 10 g
YM agar Malt extract 3 g Agar 20 g
Peptone 5 g pH 6.2

Table 3. Determination of the seeding condition and the selec-
tive agar medium

Medium Seeding condition Seeding Result
volume (mL)
01
Direct seeding 05 No growth
HV agar -
Filtered and 0.1 No growth
concentrated (50 times) 05 5 colonies
) ' 0.1
Direct seeding No growth
Bennett's 05
agar Filtered and 0.1 Untypical colonies
concentrated (50 times) 05 4 colonies
) ! 01 Untypical colonies
Direct seeding i i
05 Untypical colonies
YM agar - ;
Filtered and 0.1 Untypical colonies
concentrated (50 times) 05 Untypical colonies
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Fig. 1. Typical colonies of actinomycetes on HV agar‘a’ and Ben-
nett's agar_‘b’
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Table 4, Concentration of geosmin and 2-MIB in culture solu-

tion (x10 dilute) of the isolated strains from raw water
of Mulgeum and Maeri on March 3, 2011

Isolated strain Geosmin (ng/L) 2-MIB (ng/L)
Mulgeum03/03-HV23 155 57
Mulgeum03/03-HV24 ND 45
Mulgeum03/03-HV25 ND 93

Maeri03/03-Hv22 ND 613
Maeri03/03-HV23 ND ND
Maeri03/03-HV24 ND 94
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Fig. 2. Monthly variation of geosmin and 2-MIB in the raw water of Mulgeum and Maeri in 2010, 2011,

Table 5. Characteristics of algae versus actinomycetes and ordorous compounds of the source water at Mulgeum in 2011

i Maeri Mulgeum
Sa(rjnaﬁgng Chl—a3 Chl—a8 Dominant algae Cell quantity of algae (cells/mL) Actino-mycetes ~ Geosmin/
(mg/m?)  (mg/m”) Stephano-discus ~ Melosia ~ Micro-cystis ~ (CFU/500mL)  2MIB (ng/L)
11-2-8 389 407 Stephanodiscus 1,100 0 0 0 ND/2.5
11-3-3 255 225 Stephanodiscus 1,550 56 0 330 125/199
11-4-4 297 247 Stephanodiscus 230 112 0 90 ND/ND
11-5-4 20.6 234 Melosira 0 63 0 0 ND/3.4
11-6-2 4.4 50 Melosira 0 196 0 40 ND/ND
11-7-4 43 53 Melosira 0 140 0 90 ND/ND
11-8-3 94 83 Melosira 0 70 0 180 4 3/ND
11-9-1 214 16,6 Microcystis 0 434 2500 30 7.8/ND
11-10-5 39 3.0 Melosira 16 35 0 0 ND/ND
11-11-4 97 149 Melosira 9 1260 3 60 ND/ND
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Table 6, Monthly data of actinomycetes and water quality of the source water at Mulgeum and Maeri in 2011

, Mulgeum Maeri N
Sampling - — - — Rainfall
date Actinomycetes oH Turbidity Wateor DO Actinomycetes oH Turbidity Wate: DO (mm)
(CFU/500 mL) (NTU) temp.(C)  (mg/L) (CFU/500 mL) (NTU) temp. (C)  (mg/L)
11-2-8 0 8.0 251 2 138 0 79 23,0 3 141 275
11-3-3 330 75 248 6 113 240 76 247 7 12 924
11-4-4 90 79 285 1 1.2 80 79 282 11 1.7 4306
11-5-4 0 78 16.9 16 96 10 75 16.7 17 89 648
11-6-2 40 76 348 20 8.3 30 76 279 20 8.2 960.9
11-7-4 90 75 47 1 25 7 120 74 518 24 78 17467
11-8-3 180 76 876 27 71 180 75 572 26 76 1070.8
11-9-1 30 8.3 189 25 10.7 60 88 187 25 118 2138
11-10-5 0 78 391 20 78 30 77 339 21 79 393.9
11-11-4 60 79 125 16 96 60 77 10.8 17 96 4953

* Rainfall: averaged monthly rainfall of Andong, Hapchun, Jinju and Busan (given by Korea Meteorological Administration)
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