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Studies of the off-flavor compounds and the
dynamics of bacterial population in fish ponds

of Pingtung area

BB EHE
By REFEEREPER  BXRMAER
Abstract

Several studies indicated that Actinomycetes could produce geosmin, methyliso-
borneol or sesquiterpenol and caused muddy odor in fish. This study was conducted to
investigate the relationship between Actinomycetes and muddy odor production. Five
of the Actinomycetes isolated from eel ponds were studied, the tentative results
showed that they could not produce methylisoborneol, but might be able to produce
geosmin or sesquiterpenol.

The changes of the major and minor bacterial species in Grass shrimp ponds were
also investigated. The results showed that even in the same area and the same month,
different ponds still have different bacterial species, the major and minor bacterial spe-

cies varied significantly with the seasonal change in the same pond.
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FENSHE geosmin™* " » 2.methylisoborneol “"**® & mucidone™' % » FH XL geosminS
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MABRGE

(1) SRt 2 55 BRI BRI

BT RAKPFRSBEIZRE ( 2 % agar & starch agar ) SBERSE » BREKMILE > B
REFEBRAE LR ZEEE » 7 yeast malt extract broth$30C TAEERY - 8 AR ZEER
REER ~ BREMLE » SETRLREZ O o

(2) JBLBRME 2z SR

# 8 R Z BRIRIK Gerber" S AT FE#ETRE » —RPERER (R XAD-2HIERM R EH )
BRMER DO RBBERS  EASHBNETETON

FNEEVHS B4 Shimadzu GC-7A > BHER 4 AR » Ll15% DEGS on Uniport B ( mesh
80/100 ) IRFEEH: - RFBERTOT » UESEETF 5 CEEHEERRIR 2190T ° EEHEES200C
» LT KB RI28 ( FID ) sRGBIVR I E 4 o

At BFEY L R PR 0 MK Gerber2Z HiE » £HR Al, O BHUEBRER » &
BZRBONBHBWBEER (WBAER_EFEd ) » REES IKETRTH T HEY (&
FFREI60nd » 10mé » 10mé » 10mé » 10m¢ R 50me ) » £S5 BIBFAEIL EA FAHABITBFLTOH o

GeosminfR¥E IR B EEEIEHRES * methylisoborneol (R I E ¥ A BRI S EISHRIR o

(3) Rtk MR EES HRE

TAFIOAETSE 7 RRAZRMEEGL  HL—RYEN (EXRE6F ) » B—BSAEEESE (X
JEI0% ) » MAKRK—K BT SMTREERREABEEERSN - BRLEKEBE S TSA ( tryptic soy
agar ) BURIRIEE » FE25CE BB > F—HRLRHEEESOEREL  BMILERE  S3B
ZE &) TSBH microtiter plate » 25T EE24/NEE » A TFIE/ALRBR :  catalase , gelatin
hydrolysis , lipase, oxidase, phosphatase, simmon’s citrate, starch hydrolysis, urease & Gram stain,
Frh starch hydrolysis , catalase & gelatin hydrolysis 730/ NS TESR » HAAIR 5 RSRER o

(4) Stk PEBRREME < £ BRI ERE

ERFNERNERENY - 7655113 E78ETA » BARK—K » 78 2 % Nacl Z%BE TSA
LEESKIZE  CTERTVINEE  AITRLER  EHRTE (EESELNHEEERERE
ERRRRTIFEZRE ) RAE (HBASRBERNRERTRAZ £ EEE ) 205 » 53080
W - ML 2 IR R4S ETEEN DR MARTEEEE - £R% - BELENER
CREERELEVNR - RANVESBRRRR TRYEZFARBRSTSRABREARBR™ - HAE

—_— 0

(5) SRR AT e 405

T BETSELA  BAKRERIA ( 4#h) REBBAK ( 2#) » SRETRAEE ~ KB
REEN BT FRERER  EEHABEEER - EFLEXER WPEKEREANES
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Colony morphology cream-white, opaque, yellow, orange, pink-red, diffusible brown pigement.

Micromorphology G ( + ), motility, spore, rods.

Biochemical test oxidase, catalase, fermentative metabolism, oxidative metabolism, Arginine
decarboxlase, Lysine decarboxlase, Ornithin decarboxlase, H;S, Indole
production, MR, VP, Phenylalanine deaminase, Nitrate reduction ( NO 3 --
NO 2 ), B -galactosidase, phosphatase, Antibiotic : 0/129, Urease, Simmon

citrate.
Growth at 4 ,30TC ,37C ,42TC.
Growth on TCBS ( yellow,green ) , MacConkey agar, Nacl (4% , 5% , 6% , 7% )
Degradation of blood, casein , DNA , gelatin, starch , Tween 20. Tween 80.
Utilzation of Adonital, Cellobiose, meso-erythritol, Fructose, Galactose, Glycerol, P- Hy-

droxybenzoic acid, meso-Inositol, Inulin, Lactose, Maltose, Mannitol, Man-
nose, Raffinose, Ribose, Sorbitol, Sorbose, Sucrose, Trehalose, Xylose,
Sodium acetate, Sodium benzonate, Sodium citrate, Sodium formate, Sodium
glutamate, Sodium malate, Sodium malonate, Sodium pyruvate, Sodium
succinate.

(1) REXHRMEBHE 2R

Bt RKFHRBZHRHE  BERMAE  UREHEBRREERLREBRSEE S £ 31
REERE B8 ZERBETRLIRYEAZ ST

(2) BLRRME Z 7 HdaE

BHAEEERETER - BR - BRY  EEEARHEEBNES  SBMHER Al O #ifk
FRYBELESBESZTEIG (fraction ) » S HIBHEFTETSIT - BRERE » ERELRTH
BOZTREEE (peak ) ' —EER 8 AFAZERERSEZIRHZBE » EREA 4 ARAZER
B RIS TEEEEEERZEE BRI EHEHLU S AT ERRETZ

BHAEKRERRZ EMYEEEEAREARNTEHE » HEES > TEX TEARKBZE
EWE > MEE Al Ok BRVBERSEZ LG » BRBEEASHEBIEZARRE K
BERET  AHEMEAZ geosminBRERBE AR > EEEXRRZ AHBITERMPRAL o
methylisoborneol ( MIB ) ZAERZ FHTIEET » R ( retention time ) B8.15% » {H 5 Bl
HEGRZ ERRETEMERESS. 1502 WHE » BREMKEZKHENEEZRIRYEITE
MIB > F b HE P B 4 2 JB £ 5k % B 7T € /S geosmin B sesquiterpenol & © HIR & F sesquiter-
penol HR¥ES: » FTLIEEE— SR EHFRLHRUGHZER -
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EREHERS » RHEESRE SRR ERERR MRKRRRE LR B4E LA HME

(4) itk h i 2 £ 32 RIS RITE
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HIE RIS BEBBRBRTAES - R=REWFEBKETF 8 AE18F 1 AEHR
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== HEhTmERs

A # 1988 1989
[ e Jan JUL AUG SEP OCT __NOV DEC JAN
Total Count ( colony/ml )
1 7,200 * * * * * *
2 1,030 41,000 11,700 5,600 * * *
3 570 810 6.100 5,000 7,200 1,250 *
4 770 23000 1,300 3,300 8,700 57,600 %
Coliform ( colony/ml )
1 0.43 E 3 * % % %* E 3
2 0.04 0.04 0.09 0.93 * * *
3 0.93 0 >11 4.6 0.93 0.07 *
4 2.1 0 4.6 0.93 0.23 11 *
Spore Count ( colony/ml )
1 163 % % "%k * * *
2 190 336 207 119 * * *
3 161 70 192 1,520 650 720 *
4 326 204 194 246 6,210 6,100 *
Yeast & Mold ( colony/ml )
1 29 * % * % % %
2 160 50 24 340 * * *
3 44 3 670 36 11 15 *
4 13 4 46 15 3 0 *
Fecal Coliform
( colony/100ml ) 1 X * * * * * *
2 X 0 17 11 * * %
3 X 0 3 15 35 4 *
4 X 0 2 6 32 2 *
Fecal Streptococcus
( colony/100ml ) 1 X * * * * % *
2 X 0 0 19 * * *
3 X 0 27 2 1,452 1,220 *
4 X 5 3 31 - 1,014 985 *
Salmonella
1 X * * % %* % %
2 X - - - * %* *
3 X - - - - - *
4 X - - - - — *
Vibrio 1 x * * * * * *
2 X - - - * % *
3 X - — - — - *
4 X - ~ - - — *
N0 : 1.2 HRKARISE S BRI - 3. 4. S HIRRIEE - PR e EZ BEiRfAK o
X L REER o
* 1 R

-k #-
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w 1988 1989
EEBH JUL AUG SEP OoCT NOV DEC JAN
Total Count ( colony/ml )
L; 9,200 5,590 25,000 4,300 17,280 487,000 570
L, 5,800 . X 28,000 7,300 700 495, 000 640
Coliform ( colony/ml ) :
L, 0.43 0.23 2.4 0.23 2.4 0.09 0
Lz 0.43 X >11 0.93 0.09 0.23 0
Spore Count ( colony/ml )
L1 2,450 118 217 138 15,840 3,500 120
Le 160 X 106 700 410 120 170
Yeast & Mold ( colony/ml )
L, 11 1 250 26 3 n 9
L. 85 X 280 42 3 v 4
Fecal Coliform ‘
( colony/100ml) L2 x- 0 3 9 97 0 0
L2 X X 8 8 85 0 0
Fecal Streptococcus '
( colony/100ml ) L, X 0 1 1 1,014 1,020 642
L2 X X 1 3 1,692 1,330 255
Salmonella
L1 X - - - - - -
Lo, X — — - - - -
Vibrio
L; X - - - - - -
L, X — - - - - -

R L, L EHRHEBIEEZRERMEAK -

XD REEE o
- &tk
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ERAERLRE B TEFHRHEREEEXEERENE - DRERRBTEN 515 - BHR
WESh RARESRE S HHE  AEREEKTELARER%  ARBEERTERERIFREM
B - AFRRERTRERLSR RSB TR methylisoborneol’ AR JKIEREARRE geosminZLH Al
RARYE - ERBEBRETRZERRBR T ERRERURE - LBBRRELHRDEZEE

R BIETER AT EER KEMES SRR BRETSHERELRE > BREWE
FUIB AT AEBREEL - ARRELSEERS & RARESTERETKFZ HEE
5 - RAWE RETREFALDERMNAENZBE  SUFATREERETH - THAREILE
M ARZ EFHEER -

E- B

WAZRERET » B E (Actinomycetes ) GELRLHRWHE » I geosmin, methylisoborneol
R sesquiterpenol Z4LAHTS K AEZIRLEK « AHENKENEHBERELRYEELZHE
¥ mEBREZ AREEE  DSERET  HEEKREEEL methylisoborneol  (EFEEEL
geosmin B sesquiterpenol F4'E o

A ERINET RIS A E 2 S ML - BRETSEATE R LB EIRtK 2 MEEEL o &
BEBRBA—BE - B—A % - TAEEHS TERAEMESTER » MA—ERE GBSO HE)
» KRR B EERX o

2 £ X M

1 $BaLE(1983) » BEARFZENRME -
FPEAZKE » 368 1 22-26.

2. Allen, D.A., B. Austin and R.R. Colwell , 1983. Numerical taxonomy of bacterial isolates asso-
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