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ABSTRACT - In previous reports, the authors isolated the algicidal marine bacterium, Altero-
monas sp. SR-14 and demonstrated its growth inhibition of diatom, Chaetoceros calcitrans (C.
calcitrans). In this paper, we studied the effects of cell free culture filtrate of Alteromonas sp.
SR-14 on the growth of C. calcitrans, and the characteristics of the algal growth inhibition
substance. The culture filtrate of Alteromonas sp. SR-14 grown in peptone broth showed
growth inhibition activity against C. calcitrans. The reasonable culture conditions of the bacte-
rium for producing of algal growth inhibition substances were 15~20°C in temperature, 7.0~9.0
in pH and 23~30% in salinity, respectively. The algal growth inhibition activity of culture fil-
trate was increased from stationary phase in growth curve of Alferomonas sp. SR-14. The
molecular weights of algal growth inhibition substances produced by Alteromonas sp. SR-14
were ranged about from 3 KDa to 12 KDa. Among the substances, less than 10 KDa fraction
were stable by heating at 100°C for 10 minutes, while more than 10 KDa fraction were heat
labile. According to the experimental results, the algal growth inhibition substance produced
by the bacterium was not a single compound.
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Fig. 1. Effects of Alteromonas sp. SR-14 culture filtrate on the
growth inhibition against Chaetoceros calcitrans.
Bacterial culture filtrate was prepared after cultured
at 20°C for 3 days in peptone broth. -O- , control ;
@, 5% culture filtrate ; 1, 10% culture filtrate.
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Table 1. Effects of culture filtrate on the growth inhibition
against Chaetoceros calcitrans by the incubation temperature
of Alteromonas sp. SR-14

Incubation Growth  Added

Inhibition result

temp.("C)  (ODy,) . filtrate(%0) 6 8 10
20 —_— = -
10 0.065 10 —
5 4+
20 - - -
15 0.080 10 —
5 +++
20 _—_ - ——
20 0.089 10 - - +++
5 +++
20 —_— -
25 0.095 10 —
5 e+
20 _— - +++
30 0.102 10 4+
5 -+
Culture filtrate were prepared after 72 hours culture at given
temperature.
[nhibition results were checked during the incubation
period(day).

—, no growth; =, weak growth; +, well growth.

zb oA Alteromonas sp. SR-145 WatlE of
Fo emrt 94T 2 FAeknh 2a WY end
A geiole] 27 F4 ARy 2R delold
FANE 10% H7FEIAE o 10°Cs} 25°Ce) 3% 8
o, 15°C R 20°Ce] 729 104l Azt 2ol o]
AN, 30°C & vl ok@lc—’ﬂf_’_ 20%E A7hetol: 8
Aol el Ag F vhelM 277 S48 de
Hooh%lx:— | ul= Bfj oked ol o] Z5 %)\1 x—]gﬂﬁ/HQ_ 15~
20°C°ﬂ/\1 7}~}g§gcq 25°C OV‘R’“HL e xL 12\1 }oﬂo
v F Z5 Z2) Z—igﬂil/l—],‘ ol o] HA :(-;1_4%59} z25
Q)

AR

Hi

2 =

ﬁmE“l-n

1

4 HaE A4 LEE Aolvt 9

Kato et al'’%= whlis)] &do] 7rgh s
Pseudomonas sp. No. 5489 3% F2 2L+
ufjekeld o] AWM E proteases 5°COlA 7P oL, 257
ESRE 7hadle] 35°C ol YoM B4 g0l
ogskek et ub glvk 1A Aol 9k ok
A Agexe 9 HA S 203 e dxst
AL old Ao AL FHSITh
2) pH

Alteromonas sp. SR-140 213 27 T2 A& A

3.

)

foFd A
20°Co)A] ¥k

r1r£ﬁﬂ

Journal of Food Hygiene and Safety, Vol 14, No. 3



Algal Growth Inhibition Substances Produced by Alteromonas sp. SR-14 273

Table 2. Effects of culture filtrate on the growth inhibition
against Chaetoceros calcitrans by the incubation pH of
Alteromonas sp. SR-14

Table 3. Effects of culture filtrate on the growth inhibition
against Chaetoceros calcitrans by the culture salinity of
Alteromonas sp. SR-14

Growth Added Inhibition result

pH (OD,,,) filtrate(%) 6 8 10

20 _—

6.0 0.093 10 -_— —= —+
5 -_— ++4+

20 _— [ R

7.0 0.127 10 S —

5 —_— -t {4+

20 —

8.0 0.121 10 —_— — J—

5 — —++ —++

20 —_ _— R

9.0 0.139 10 — _— S

5 — =+ -+

20 — _ .

10.0 0.122 10 e = s

5 —— =ttt

20 —_— — ——

11.0 0.040 10 S
5 i+

Culture filtrate were prepared afier 72 hours culture at 20°C.
Inhibition results were checked during the incubation
period(day).

Symbols mean the same as in Table 1.
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Growth Added Inhibition result
(OD filtrate(%) 6 8 10
20 — — —

Salinity(%o)

(y(vl)
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19.95 0.104 10 — s
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Culture filtrate preparation method and other foot notes are
same as in Table 2.
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Fig. 2. The growth curve of Alteromonas sp. SR-14 in peptone
broth at 20°C (upper) and results of culture filtrate on
the growth inhition against Chaetoeeros calcitroms by
the growth phase of the bacterial culture (lower).

* Inhibition results were checked after mixed culture
for 6 days. Symbols mean the same as in Table 1.
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Table 4. Effects of heated bacterial culture filtrate on the
growth inhibition against Chaetoceros calcitrans

Heat treatment Added Inhibition result
Temp.(fC)Time(min.) filtrate(%) 6 g 10
4 90 10 - o o
3 +++
20 90 10 T
5 4+
10 10 - o o
5 +++
20 — —— —
30 10 ——— —_— -+
45 5 -+
60 20 — -+
10 ++t+
90 20 - A+t
10 4+
s 20 —+ ==+ =+
60 10 +++
15 20 +++
80 5 20 +++
100 5 20 +++
Inhibition results were checked during the incubation
period(day).

Symbols mean the same as in Table 1.
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Fig. 3. Comparison of growth inhibitory effects of Alterom-
onas sp. SR-14 against Chaetoceros calcitrans by mix-
ed culture or separate culture in dialysis experiment.
*After 5 days incubation, the peptone broth or
bacterial culture were mixed with C. calcitrans by
broke the dialysis bag, -O-, control(only peptone
broth was contained in dialysis bag) ; @-, separate
culture(bacteria were contained in dialysis bag) ;

—l , mixed culture(the bacteria plus the alga).
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Fig. 4. Comparison of growth inhibitory effects of culture
filtrate by molecular weight and heat treatment aga-
inst Chaetoceros calcitrans.
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