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~Hl'U tJ~'j~'IJ'lJf11'j r-l~91~tJtJ~mwtl~'U 1ftCl'UVi 'ff~ 'ff1J i 'UtijtJtJ,nuCl 

4 SloCt 
'tf0fjt'\l£Jl! 

" 'Ul~'ffl1'lWlfmr tJ~mYl'jlty 

~0mtyqp 1 'VI fJlffl 'ff91 'j1J'I11UWcVi91 'ffl'U 11'lfl ~ 'VIft 1'U1Cl'fjf11'j il 'j~1J 'I 

l.h~fill! msum"l~'I1imn 

" ftWfll'Vl ~ ijtJil m iift 111J,h fitlJ~ tJms'IJnflftrn fJ i 'U il 'j~ ~ 'VI ffUCl ~ f11 'j ri'l tJtJtl 'j ~ 'IJ 'IJ 
• u 

rm r-l~91tJmiJCl til 11 ri 'Ir-lCl~tJftwm'Vl~iftJtJm hwm 'Vll~f11'j 'ff~ 'ff1J'UtJ'Itl~'U 1ft Cl'U ~~tJClliJCll~f'IJ• 
'iI1tllCJ1fJl1'U~~'IJftVi~~ fJUCl~ u'lJftVi ~~ fJutJft~1 'U~fJ91'ff'lJ1~'lfiJ~~ 'fff1'1 'ffl 'jtJ'j eneu~ 'fffl~tl~'U1ftCl'U 

~ ~ I I ~ 

0itJtJ 'ffjj 'U UCl~ ~V1J I tJij) msffml1ft f ~ij ii 191tltJ'j ~ 'ff~fi'~ YltJttJ~ uiuVi fJ'lJtJ~mw tl ~'U 1ftCl 'U i 'UtijtJ • . " " il ClliJ ClVi ~~ fJ 'I'lu'j ~'IJ 'IJ ms r-l ~91 ~ 1~ n'U 2 'j ~ 'IJ'IJ I ~ uri ms l~ fJ~ il ClliJ'Cl 'l'U m ~ oi1~ UCl ~-U tJ~ 'U 

.do ,1~ .di Q,I Q,I d' 1 I Q d' ~ 
(tlU 'VI ~ Cl tJ~ 'VI 1) 'U tJtl111 nu fJ~fftl~ 1ft 111J 'ff1J'Vl'U 1i'U tJ~tJ1~'IJ tJ91 tJ'lf'U ~'UtJ '1U 'Vl Cl ~tl91 tJ'U 'Vl'lf 

tbCl~tb'IJftVi~~fJtbtJft~1'U~fJ91'ff~'fffl~tl~'U 1ftCl'U (f11'j'VI~CltJ~~ 2) i'Utl1'j'VI~CltJ~~ 1 fftl~lr-lCl'UtJ'I 
. " " 

'j ~ 'IJ 'IJ tl1 'j r-l~ 91 ~ tJms 'ff~ nun ~'U 1 ftCl 'U i 'Ul ij tJtJmiJ Cl l11tlU t~ fJ~ tJCll iJ'Cl 'lum ~oi1~ ~ l'U 1'U 
" . 

9 m~oi1~ ~~Cl~tl1'jI~fJ~tJmiJCli'U-utJ~'U~1'U1'U 9 -UtJ 1~fJfftl~lVi~1Ifltl'Vll'U .ij~'I11~t;fJ'l'jlfJ 

'" .. c: 'i i.% _I '" 'i i~ .. I ....
1Ift'jl~'I1tlCl'U ~ftCl'U 'U~'UtJuCll'UCl ~~fJ 'lffJtJmw Solid Phase Microextraction (SPME) 'j11Jtl'IJ 

~ft~tJ'I Gas Chromatography Mass Spectrometry (GClMS) 'Vl'IJ';htJ~mw~tJtJ'ffjj'UlICl~IV1JltJiji'U 
" I", , " 

lijtJtJClliJ' ClViI~fJ'I i 'U m~oi1~iifi1lPchtl',h 'l'U-UtJ~'U (p~O.05) 1~fJtJClliJ' ClViI~ fJ~ i 'U m~oi1'1IICl~-UtJ~'Uii 

fi 1~ tJtJ'ffjj uu Cl ~ IV1J I nij O.66±O.l1 UCl ~ 2.61±O.51 11J1 m tl f wn1 Cl tl f 1J 9l11J ill fi'IJ UCl ~ 
" . " 

tJ~mWIV1JltJiji'UtijtJtJClliJClViI~fJ~i'Um~oi1~UCl~-UtJ~'U 2.45±O.50 UCl~ 4.55±O.5911J1mtlf1J 
, ,,!iI 

/n1Cltlf1J 9111Jillfi'IJ lCJ1fJ11 'U U'lJftViI~fJVi'fffl~'ffl'jtJ'j~tltJ'lJtl~'U 1ft Cl'U Vi'Vl'IJ i 'U U1i 'Um~oi1~UCl~-UtJ 
Q 11) '" I 3 0' Q QQ 3 
~'U t~lltl Anabaena sp. (23.33-30.00xIO ICJ1Cl Cl/1JClClCl 9l'j), Oscillatoria sp. (l3.33-26.67xIO 

0' Q Q.e:t. 3 d' Q QQ 0 Q,I -d: 
tCJ1ClCl/1JClClCl91'j) llCl~ Pseudanabaena sp. (l6.67-26.67 xIO ICJ1ClCl/1JClClCl91'j) 9l11JCll~'IJ UCl~'VI'Vl'IJ 

G'I '.e:t. lI) v I 3 tI Q .e:t.Q 

~'U'lJtJ~'U ~~l~tl Anabaena sp. (3.33-177.00 xlO ICJ1ClCl/1JClClCl91'j), Oscillatoria sp. (43.33­

3 0' Q QQ 3 o'.e:t. QQ 0 Q,I 

176.67xlO ICJ1ClCl/1JClClCl91'j) UCl~ Pseudanabaena sp. (6.67-53.33 xIO tCJ1ClCl/1JClClCl91'j) 9l11JCll~'IJ 

UCl~ rm 'VI ~Cl tJ~ ~ 2 fftl~ lr-lCl 'U tJ'Itil fJ-UtJ~tJ'lfiJ~ 'UtJ'III'VlCl ~tl91tJ'U Yl'lfl ~Cl ~ U'IJ ftVit~ (I UtJft~1 'U ~fJ91'ff~• 
," , I 

'fffl~tl~'U 1ftCl'U i UlijtJtJmiJCl 'Vl'IJ';h l~iift111JiY1J~'Un'UtJ~tl~'U 1ftCl'UVitll~-utJ~1~n'U (p~O.05) 
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I I 'JJ , 

UCl~ l~'VnJ~ 111lihl'w'U n'\lfl,:jlG}ffJ11 'UulJ~Vit~ fJViff~l,:jfli1'U l~Cl'U '1 'Ut'l1fl1JCl1'11 ClVimQtifl~l,:jn'U 

(p~0.05) U~ flVH 1~ ~mll ~1 flms \Pl n~,:rlJG)f'l1 \PlUCl~1J~1l1W '\Ifl,:j lG}ffJ11 'UU1J~ Vit~ fJ~ff~ H 

~,. "l 'j) I 3 rI ~ ~~ nau ~~Cl'U ~\PlUfl Phormidium sp. (0.00-236.67 x IO tG}fClCl/llClClCl\Pl~), Oscillatoria sp. (0.00­
3 rI ~ ~~ 3 rI ~ ~~ 

103.33 x lO tG}fClCl/llClClCl\Pl~), Anabaena sp. (0.00-203.33 x IO tG}fClCl/llClClCl\Pl~) UCl~ 

3 rI~~~ OQl .e::t. " ... I~
Pseudanabaena sp. (0.00-253.33 x IO tG}fClCl/llClClCl\Pl~) \Pl11lCl1\Pl1J ~lflfl1~m1~1tm1~'HlJ~1l1W 

"" ~t~flulJ~Vit~mw~~l'U~fJ~ff'l'U~'Uvt'Utifl(0.25x 103.2.02x 10
6 

tG}fCl~/fli'll'\lfl,:j~'UU,r,:j) G}f,:j l~~lJ 
" . " 

~111l ffll'W'U n'\l fl,:j1J~1l1Wt~mt lJ~Vit~ mw~~l 'U~fJ~ffVimQti fl~l,:j n'U (p~0.05) ~,:j,:r'U ff~1J l~',h 
'JJ I 'JJ I 'JJ, 'JJ 

t'l1fl1Jm'l1Cl Vit~ fJ,:j '1 'U m ~i,:jii ms ff~ffll'\lfl,:jfli1'U 1 ~Cl 'U,rflfJfl':ht'l1nil Cl1'11Cl Vit~ fJ,:j '1 'U tifl~'U UCl ~ 
. . " 

lG}ffJ11'UulJ~Vit~fJVirifl'l,rtfi\Plfli1'U 1~Cl'U'l'Ut'l1fl1JCl1'11Cl l~uri Oscillatoria sp., Anabaena sp., 

Pseudanabaena sp. UCl~ Phormidium sp. 
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ABSTRACT 

Tilapia flesh (Oreochromis niloticus) quality is an important trait for both local 

consumption and export. Culture systems may directly affect tilapia flesh quality, especially the 

accumulation of a musty-odor. The main causes of this musty-odor are the blooms of 

cyanobacteria and actinomycetes which produced geosmin and 2-methylisobomeol (MIB). The 

aims of this study were to compare the effect of 2 culture systems (cages and earthen ponds) on 

the accumulation of musty-odor in tilapia flesh and to investigate the correlation between pond 

ages and the types of phytoplankton and actinomycetes which produce musty-odor flesh. The 

study was conducted in Phan District, Chiangrai Province. In the first experiment, The effects of 

culture system on accumulation of musty-odor in fish flesh were investigated. Tilapias were 

cultured in 9 cages and 9 earthen ponds. Fish from each culture systems were collected for 

analyses using Solid Phase Microextraction (SPME) and Gas Chromatography Mass 

Spectrometry (GC/MS). The results revealed that geosmin and MIB levels in the flesh of tilapia 

cultured in cages were less than those cultured in earthen ponds (p::;0.05). Geosmin levels in the 

flesh of tilapia raised in cages and earthen ponds were 0.66±0.11 and 2.61±0.51 ug/kg, 

respectively. MIB levels in the flesh of tilapia from cages and earthen ponds were 2.45±0.50 and 

4.55±0.59 ug/kg, respectively. The musty-odor producing cyanobacteria in the water taken from 

cages were Anabaena sp. (23.33-30.00 xI03 
cells/mL), Oscillatoria sp. (l3.33-26.67 xI03 

cells/mL) and Pseudanabaena sp. (l6.67-26.67xl03 
cells/mL, respectively. The identified 

3cyanobacteria from water in tilapia earthen ponds were Anabaena sp. (3.33-177.00 x10 cells/mL), 

Oscillatoria sp. (43.33-176.67x1Q3 cells/mL) and Pseudanabaena sp. (6.67-53.33 xI03 cells/ml.), 
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respectively. In the second experiment, the effects of pond ages on phytoplankton and 

actinomycetes which produce musty-odor flesh were studied. The results showed that no 

significant exists between pond ages, and bacteria (phytoplankton and actinomycetes) numbers 

and musty-odor. However, both musty-odor producing bacteria families were found in all 

samples, i.e. Phormidium sp. (0.00-236.67x 10
3 

cells/mL), Oscillatoria sp. (0.00-103.33x 10
3 

3 3
cells/mL), Anabaena sp. (0.00-203.33xl0 cells/mL) and Pseudanabaena sp. (0.00-253.33xl0 

3-2.02 6
cells/ml.), Numbers of actinomycetes were (0.25 x 10 xI0 cells/g soil dry weight). In 

summary, the cage culture system of tilapia has a higher quality in term of musty-odor 

contamination compared to those from earthen ponds. The species of cyanobacteria which cause 

musty-odor in the flesh of fish from earthen ponds were Phormidium sp., Oscillatoria sp., 

Anabaena sp. and Pseudanabaena sp. 


