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Abstract The concentration of two odorous compounds geosmin and 2-methylisoborneol MIB in intensive cultivation
freshwater fish ponds of Beijing were detected by coupling HSPME with GC-MS and the biomass of the phytoplankton and
actinomycetes in the ponds were investigated at the same time. The relationship between concentration of odorous
compounds and biomass of phytoplankton and actinomycetes was researched. The results show that geosmin as the main
composition of odorous compounds was found in all ponds with its concentration from 1.22 t0 35.58 ng L™' MIB was found
in some ponds with its concentration from 1.39 to 6.00 ng L',

Algae of 6 phylum and 22 genera was determined in the ponds with its biomass from 17.33 to 178.34 mg L™' of

which Bacillariophyta and Euglenophyta were dominant species. Four genera of actinomycetes with gross biomass from 0 to
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76 x 10*ind- L™' were found in the ponds of which Streptomyces was dominant. Regression analysis between the
concentration of geosmin and the total biomass of dominant algae was positive. Melosira granulata and Cyclotella striata
probably were main microorganism causing off-flavour in Beijing's intensive cultivation freshwater fish ponds in summer and

autumn FEuglenophyta and other algae probably played a little role in causing off-flavour.

Key Words phytoplankton actinomycetes off-flavour geosmin MIB intensive cultivation freshwater fish ponds

2- MIB 2-methylisoborneol
Geosmin '
3~6 7 8 910
a Melosira granulata Synedra spp. Navicula
spp- Nitzschia spp. Scenedesmus spp.
MIB
1
1.1
2005 8~10 5 10
0.40 ~0. 53 hm’ 1.5 ~1.8m Ctenopharyngodonid ellus Cyprinus carpio
15000kg hm ~* 1
0.5m 1L 125ml
7h
1
Table 1 Basic situation of the experimental ponds
¢ DO NO;-N NO,-N NH; -N "
Ponds Month Water temperature mg L' mg L' mg L~ mg L1 P
1# 8 28 8.0 4.5 0.3 0.2 8.0
9 24 5.0 0.2 0.2 0.5 8.0
10 18 4.5 1.5 0.1 0.1 8.1
2# 8 28 8.0 0.2 0.2 0.2 8.0
9 24 4.0 0.2 0.2 0.5 8.0
10 18 3.5 ND ND 0.3 8.0
3# 9 24 3.5 0.5 0.1 0.2 8.0
4# 9 24 3.5 0.5 ND 0.9 8.0
S5# 8 28 8.2 ND ND ND 8.2
6# 8 28 8.2 ND ND ND 8.0
T# 9 23 4.0 ND ND 0.3 8.1
8# 9 23 4.0 ND ND 0.3 8.1
o# 10 18 4.5 ND ND 0.9 8.2
10# 10 16 7.0 ND ND 0.7 8.4
1# 2# 1 2 3#  4# 1 2 S5# o# 1
2 T#  8# 1 2 o# 10# 1 2

No. 1 and No. 2 are Mafangzhen Fishery Pond 1# and 2# in Pinggu District respectively No.3 and No. 4 are Xigaocun Fishery Pond 1# and 2# in
Pinggu District respectively No.5 and No. 6 are Hainingtong Fishery Pond 1# and 2# in Tongzhou District respectively No.7 and No. 8 are Renmin
Market Fishery Pond 1# and 2# in ongzhou District respectively No. 9 and No. 10 are Zaolinzhuang Fishery Pond 1# and 2 # in Tongzhou

District respectively
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1.2
100pg ml™ 99.9% 3- Img ml™' 98% 2- -
IBMP  100pg ml™' 99.9% 3 MIB Sigma
IBMP SUPELCO NaCl 450°C
4h
1.3
_ 12
HP5890 HP5971A SUPELCO
1.4
13 14 15
0.1ml 0.5% 10ml 10 10107 10
3 1 28°C 7
lg
0. 1ml0. 5% 10ml 10min 10 107°
107 107 3 1 28°C 14d
2.1
2 90% ~120%
0.99 2
2
Table 2 Accuracy and precision for odorous compounds of water body
ng L7! ng L~} ng L~ %
Sample Odorants Dose level Theoretical value Measured value Relative recovery
1 Geosmin 10 10 9.58 95.84
2- MIB 10 10 11.67 116.71
2 Geosmin 10 10 11.44 114.42
2- MIB 10 10 9.76 97.60
2.2
5 10 3
1.22~35.58 ng L™' 7.15 ng L' 2
4 1.39 ~6.00 ng L' 30%
2.3
10 14 6 22 7 6 5
2 Melosira granulata
Cyclotella striata Synedra sp. Navicula spp. Euglena varidis
Cryptomona erosa 4
17.33 ~178.34mg L' 56.39 mg L™' 3

Y =0. 1046X +1.4951 r, =0.49 p<0.05
1
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3

Table 3 The odorous compounds categories and concentration gross biomass of algae and actinomycetes biomass in the fresh water ponds

Odorous compounds ng L' Biomass
Ponds Month 2- Actinomycetes 10ind. I~
Geosmin MIB Algae mg 17! Mud Water
1# 8 1.67 ND 32.95 3.4 1.4
9 1.33 ND 16.65 2.3 1.4
10 5.09 ND 18.70 1.0 0.3
24 8 1.22 ND 54.63 7.6 1.5
9 1.32 ND 18.45 3.9 0.9
10 17.72 ND 94.31 2.0 0.4
3# 9 2.03 6.00 33.28 2.1 1.2
44 9 1.70 4.75 42.25 4.1 2.7
S5# 8 1.44 ND 25.83 0.6 0.1
6# 8 5.07 ND 34.37 0.8 0.1
T# 9 16.80 1.39 80. 14 1.1 0.7
8# 9 5.05 4.93 18.75 1.6 1.0
O# 10 35.58 ND 109.2 0.1 0.7
10# 10 4.07 ND 177.5 ND 0.3
2 3 Y=0.4188X
+1.7708 Y =2.1614X -2.4243 0.91 0.64 p<0.01
4
Table 4 Dominant species subdominant species and biomass of alga in ponds
Dominant species/ Subdominant species/
Ponds Month Biomass mg L~! Biomass mg T.”'
1# 8 /20.20 /3.64
9 /6.71 /2.717
10 /3.56 /3.32
24 8 /44.44 /4.85
9 /7.08 /5.27
10 /47.00 16.02/
3# 9 /8.57 /6.52
4# 9 /20.65 /5.54
S# 8 /10.00 /4.41
6# 8 /12.88 /6.21
T# 9 /44.65 /16.54
8# 9 /6.61 /5.98
O# 10 /73.70 /9.77
104 10 /162.99 /6.65
2.4
10 4 Streptomyces
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Fig. 1  Relationships between the concentration of geosmin and the

biomass of algae biomass of Melosira granurata

Fig. 2 Relationships between the concentration of geosmin and the
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Fig. 3 Relationships between the concentration of geosmin and the
o biomass of Cyclotella striata
ELISA MIB 0.01 ~Ing mL™" MIB * 6
Geosmin  2-methylisoborneol —_— /
90% ~120%
0.99
3.2 MIB
MIB "* Paul
4 485 MIB 0.1
ng L' 30% 0.7 ng L' 20% 3ng L™ 10%
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7
7% 0.3ng L™" 6% 0.7ng L' 3%
3ng L' 50% 3ng L' 17
I ng L' MIB 4 30%
2
3.3 MIB
Oscillatoria Anabaena Lyngbya Microcystis
Aphanizomenon 7 ’ Dactylococcopsis maphidioides
Bowmer MIB Smith "
Brown "
A2 Cotsarise !
Scenedesmus subspicutus
3 2 10 7 9
16. 02 44.65mg L™' 73.70mg L' 8.37 6.34mg L' 9.77
mg L'
1
10 10 170 mg L~' 94.1% 4.07
ng L' MIB 12 6 8 3 37.5 ~
81.3% 1.22~5.07 ng ™' MIB 2 10 7 9
16.8 ~17.72 ng L.~ 50%
3 5.05~5.09 ng L'
Smith "
Smith
7 23
90%
23
7 17 13
# 1 x10%nd. L™
Blevins ~ Schrader  * %

Armstrong
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