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Musty Odor-Production by the Cyanobacteria Pseudanabaena spp.

Isolated from Reservoirs of Water Supply in Kure City

Hideaki MoR1, Kentaro KASAMA and Buhei ZENITANI

Nineteen strains of cyanobacteria from reservoirs, during hot season, 1970 to 1977 were

isolated as a causative agent of musty smell in water. These strains were divided into musty or

odorless group by crude culture experiments, and of these, only 2 strains were able to be isolated

as an axenic culture. As the axenic strain produced musty odor in the culture with BG-11 medium,

it has suggested that odor was due to metabolites in the growth of musty strain. The ability to

produce odorous substance, however, was none or variable by different strains. In general, musty

strains showed a tendency to grow slowly in comparison with odorless strains, and trichome-

yellowing of the former was later than that of the latter. All the strains were presumed as species

of Pseudanabaena by modern identification system of Rippka et al. who revised generic assignment

by pure cultures. Filamentous materials were observed on the cell envelope of musty strains, but

in detail further study in required.
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Table 1. Strains of cyanobacteria used for the experiments.
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The cultures of cyanobacteria were made with BG—11 medium

% Odorless and * #* Musty in the initial test with Bristol
o7z, medium at laboratory.
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Fig. 1. Changes in counts of musty cyanobacteria (open dots) and heterotrophic bacteria (solid
dots) and the strength of odor (columns) during culture period.
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Fig. 2. Comparison between absorption spectra of 80 %-aceton extract by incubation time in musty
strain I and odorless strain XIV of cyanobacteria.
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Table 2. Sensitivities of heterotrophic bacteria to penicillin or

chloramphenicol.

58525 (1982) 51

TH 3,

4., HRFHHEEOENRE
fekn CRFEEBFERME L LT
Oscillatoria %o Phormidium 5% &

Antibiotic 0 80 100 200

Concentration (¢g/m¢) Strain number of he-
terotrophic bacteria*

ENTWEH, InSOFERER
BARHOBESEELZ b LIC LR

Penicillin G L

+ o+ = =

+ o+ o+ =

: + - - -
Chloramphenicol

+ o+ - =

+ o+ o+ -

BRI L 720D TH B, 45,

f o AR 75 MRMER AT
2 OEEBRMEE LT, dolXsflisg
3 #iIC L 2R % b L2 L7 Rippka
""" o T slomBBRCREY, HEEEKD
2 FBEHS M LIz, ZOAETHE,
1 FPERMEE % 5 (section) 1ZK

AL, &R (genus H5 Wi

% The heterotrophic bacteria were isolated from culture solution of

the cyanobacteria, strain XVil.

+ : Growth. — : No growth.
ThHHBERIEM T,

22T, BPEMHEEEL0S & U20012/m O EHE
thiz, 2 RFEIREING T1285H & CHBMIE (EHRXVID
EBEEL, ThERGHRERINELL. ZORE,
DEBREE L bOTLERIESHEL, it
EHEOIu=—bRohl, LeLAMBs, BHEX
VIDMEE SRS L Uiz, HRETLLIOEENS
BB L D bRTL T REREO 2 0 = — 3k
Fooenthol, #2C, ERMEI0=—DB%
W EGID I D B U ER, SRR I TR
BEERShahofz, Lndd CRREBEAE
hWie, $%bb, BEHRXVIOHN ERWE I ERHEEE
BORBEDTH S 2 LRSI N:, HENE 22
CHER U1 MiEe % %185 2 BB ICEETH - T,
SHFEGEMET 2 I L3 TE R o7,

L Z5T, SELY, HREEXVIIZIERRKE SR,
FRERERXIE XIXEHCHEREEINT LD
(Tablel), ¥%bb, Zhb6DERRBE NN
BEYEREETIHEL LEVWEERDH S I L 2R
LTw3, ¥, ZhETOERIIBWTH, FEEK
VTREGZELALYBURVEE SR Ho T,
HIRD & 512, FEEOFEFHHEFERKICLEL
HERANE SN2, IO WTIERREROFES
BB EI AR O X 5 2 YEN - (LENER b
HIBbOEEZSNS, Lrl, ACKTHY) &8
SHERMEREELLD LoD T I b
2IEdb, 5O EMENERS BRT
2HDEEZON, INODHAKDVTORMMILE

group) ¥ 3 AR L o> T3, HE
KD Table 31275,

T b b HEKOREE B
faTiEel, MY a—a (HEOH) EBHET5. b
V3 — AR RERVIRY Z Lic X DERT
5, W N 32— 20EREOEMI & o> TiTRbh
D, o THERIZT - HETid2 O - IVERICELY
T34, Pa—AB3ATFOVREERET, KE
MEEZI»oEZEpbNIFCFFIET A EWCR 5,

Z DERE Spiruling, Oscillatoria, Pseudanabaena,
LPP (Lyngby, Phormidium, Plectonema) 7" V—7
A« BECRRIENS,

TihbbHERE, NV - AREET MR
MR CId e {, FERE EAERT, BHEE Y
I~ LDRE#EE L UCEEANOHMBC LV iThbh, ¥
iz bV a—LixEEEEELECREENT, Ml
A A (Fig. 3) 2 LEL L Uh i o THET
% Z &5 Pseudanabaena CFIET 5 b D EFIEL
ThbineEz 3,

P> THBBRIE TN TR—BITEEL TS, %
B EREMENEL L CRICLZEED, Thed
H—ENOBEKIC L 2 5D TH 3013 2 ORBROEFH
NTIRICOPICRETE 2\,

B, SRABOHBECOVTRY A VAL EE
abHE{mEIhTws, L LEEkREEE N7 7
VA7 7 =P BRENTVEEERREONE X5 7%
TR TRTER L EPoT:, 22TELI, #
EEEOMMBE T DLW ITBHMREELwEEL, &
FEHFIC L BBEETRo T2,

SRk (BHRIX) CHFERE ERXID 230k
L{BTFEMBEEL-HERE Fig. 4 12R 7T,



52 A LR - 820 EREEICL A ERRE

Table 3. Properties of the isolates for generic assignment of the cyanobacteria by identification
system of Rippka et al.

Properties for sub-group assignments

Unit of structure : A trichome (chain of cells) grows by intercalary cell divisions.
Means of reproduction : By random trichome breakage

Composition of trichome . Only vegetable cells

Cell divisions . Only one plane

Properties for generic assignments

Trichome form . Straight

Cell form . Isodiametric, cylindrical

Cell size (u) : 15—-1.8x2.0-23

Transverse wall formation . By deep constriction

Means of reproduction : By transcellular or intracellular trichome breakage
Motility of trichome . Motile

Sheath of trichome : None

Polar gas vacuole in cells : Present

Fig. 3. Photomicrograph of trichome containing polar gas vacuoles (Strain Vi),
(x 2,000)
Fig. 4. Electron micrographs of metal shadowed cells of the cyanobacteria.
A: musty strain [X with filamentous materials. (x 6,000)
B: odorless strain XIII . (x 6,000)
Fig. 5. Electron micrographs of replica at the cyanobacterial cells.
A: musty strain X VIl with filamentous materials. (x 5,000)
B: odorless strain VIl . (x 5,000)
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