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ABSTRACT

Glucose and galactose were the inhibitors of pigmentation of Serratic marcescens.
Other sugars, however, even the fructose which is the structural isomer of glucose
and galactose did not affect to pigmentation. The yield of pigmentation was decreased
when the glucose was added to culture medium.

And it was known to that the antibiotics was roled as the inhibitors of pigmenta-
tion. The limit concentration of the inhibitors were as followings: rifampicin, 1xg/ml.
tetracycline, 20ug/ml. streptomycin, Addition of

rifampicin(lpg/ml) at 6 hrs cultures inhibited the formation of pigment completely.

1pg/ml and erythromycin, 7ug/mi.
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INTRODUCTION

Recently it is known to that the red
pigment of Serratia marcescens is the sec-
ondary metabolite(Williams, 1973) and
that the formation of pigment was inhibit-

ed by some macromolecules(Qadri and
Williams, 1972).
Blizzard and Peterson(1963) suggested

that the formation of prodigiosin, the red
pigment of Serratia marcescens strain
Nima was inhibited by some macromole-

cules such as glucose and streptomycin and

11

chloramphenicol. Qadri and Williams(1972)
suggested that the pigmentation of S.
marcesens strain Nima was also inhibited
by some antimicrobials and antimetabolites
such as actinomycin D, chloramphenicol,
chloroquinon, cycloheximide, 5-flourouracil,
mitomycin C, puromycin, 5-CH;-tryptophan
and streptomycin.

In this experiment, using the Serratia
marcescens strain P, the inhibitors of pig-
mentation was determined and that condi-
tions of the bacterial growth was observed.
And this

experiment was designed to
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elucidate the relationship between pigmen-
tation and protein synthesis through the
culture of S. marcescens. To clear the rel-
ationships, 5 antibiotics which are different
action mode to protein syntheis were appl-
ied to the culture system.

METHODS AND METERIALS

1. Organism and media,

The bacteria was the Serratia marcescens
strain P(Ahn ez al., 1978), and the meia
used in this experiment was nutrient med-
ium as of solid or liquid state.

2. Bacterial count and pigment extraction,

The bacterial count and the quantitative
analysis of pigment were carried out by
the same methods as the previous paper
(Ahn et al., 1978).

3. Detection of inhibitors

The gradient methods were used for the
detection of the limit concentration of in-
hibitors, such as sugars and antibiotios.
The sugar (glucose, galactose, fructose,
mannitol, sorbitol and lactose) concentra-
tion were applied as 1%, respectively and
the concentration of antibiotics were as
followings: penicillin 20xg/m!l, rifampicin
1. 5ug/ml,
cycline 254g/ml and erythromycin 10ug/

streptomycin 1. 5ug/mi, tetra-

m! respectively.

To observe the effects of glucose on the
bacterial growth and pigmentation, the
non-pigmented bacteria(Ahn ez «l., 1978)
were inoculated on 500m! Erlenmeyer fla-
sks each containing 1%, 0.5% and 0% of
glucose in 100m! of liquid nutrient medium.
The bacteria were cultured on water bath
shaker at 30°C.

To observe the effects of antibiotics on
pigmemtation, rifampicin was added to
500m!l Erlenmeyver flasks as the concentr-
ation of lug/ml in 100m/ of liquid nutrient
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medium. The treated times were at 6hrs,
12hrs, 18hrs and 24hrs after inoculation.
The bacteria were also cultured on water
bath shaker at 20°C. All the
were sterilized by filtration before the

antibiotics

treatment,

RESULTS

The data in Table 1 show some relation-
ships between sugar(glucose and galactose)
and pigmentation. The glucose and galac-
tose, each are stereoisomer, inhibited the
pigmention. But the other sugars, even fru-
ctose that is the structural isomer of glu-
cose and galactose, did not affect to the
formation of pigment. Fig. 1 shows the
effects of glucose on bacterial growth and
pigmentation. In the bacterial growth ph-
ase, the shift-up of growth appeared at 30
hrs after inoculation by addition of glucose.
The bacterial numbers in 1% glucose me-
dium were more than that of 0.5%.

The amount of pigment was decreased
by glucose and begining of pigmentation
was appeared at 35 hrs in 0.5% glucose
medium and 40hrs in 1% glucese medium,
respectively. The amount of pigment was
3lug/ml at maximal peak in 0.5 glucose
medium and, however, 10% of pigment
was decreased by addition of 0.5% glucose.
And the amount of pigment was 28ug/mi
at maximum peak in 1% glucose medium
and then 20% of pigment was decreased
by addition of 0.5% glucose.

The limit concentration of antibiotics on
the formation of pigment was following:
rifampicin, 1pg/mi, tetracycline, 20ug/ml,
streptomycin, lug/ml and erythromycin,
Tug/ml respectively, and penicillin  was
not the inhibitor of the pigmetation.

The rifampicin and streptomycin  were
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Fig. 1. The bacterial growth phase and pigmentation during the cultivation with
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addition of glucose.

1% of glucose [J: 0.5% (O: 0%

Table 1. Effect of macromolecules on the the potent inhibitors of pigmentation. Acc-
pigmentation ording to Blizzard and Peterson(1963), the
Macromolecule Pigmentation induction 'of pbigment was inhibited by
streptomycin and chloramphenicol. Qadri
None and Williams(1972) reported that the for-
Fructose + mation of prodigiosin was inhibited by
Galactose - many antibiotics such as puromycin, acti-
Glucose - nomycin D, chloramphenicol, mitomycin
Mannitol + . . e qeqs
Lact + C, etc., especially the potent inhibitors were
actose
. streptomycin, chlorampenicol and puromy-
Sorbitol + )
Erythromycin — : 7pg/ml(Im) “n.
Penicillin + Table 3 shows the bacterial counts in
Rifampicin — : lpg/mi(dm) accordance with various adding time. The
Streptomycin — ¢ 1pg/ml(Im) rifampicin(1ug/mi) did not affected to the
Tetracycline — 1 20ug/mlI(Im)

* - : pigmentation,

— : Non-pigmentation,

Im : limit concentration of pigment inhibition.

bacterial growth. Fig. 2 shows the effect
of rifampicin(lpg/mi) on the formation of
pigment with various times of addition.

Table 2. The bacterial counts of various addition times of rifampicin (1pg/ml)

~ Adding time

- 6hr 12hr 18hr 24hr control
Observation time

5 1.8 108 1.9 108 2.1X105 .7 10° 2.2X108

10 7.43107 7.9%107 8.2x107 7.5>107 8.0 107

15 1.2X10° 1.43<10° 1.4X109 1.4>10° 1.4<10°

20 1.4X10° 1.4x10° 1.4x10° 1.4X10° 1.4 10°

25 1.4X10° 1.4<10° 1.4310° 1.4x10° 1.4x10°

*Initial numbers of bacteriz was 8.0 105.
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Fig. 2. The pigmentation during the cultivation with addition of rifampicin.

A: 6th hr. /. 12th hr.

The pigment was not formed by the addi-
tion of rifampicin at 6 hrs, and the form-
ation of pigment was stopped at 4—6 hrs
after the addition of rifampicin. The addi-
tion of rifampicin at 24 hrs after inocula-
tion, the amount of pigment was approxi-
mately resemble to the control. The form-
ation of pigment approached the maximum
at 28 hrs. when the pigmentation was
started at 12 hrs.

Both the pigmentation and bacterial
growth were not inhibited by penicillin(20
pg/ml).

DISCUSSION

Since the pigmentation was Inhibited by
glucose and galactoss but not by fructose,
it is coafirined that the materials which
are the sterecisomers of glucose are the
inhibitors of pigmentation. It is well known
that the yield of penicillin is decreased by
adding of glucose.

By the results of the effects of adding
the glucose(Fig. 1), the shift-up period
appeared when glucose was used as carbon
source and the pigmentation was occured

@: 18th hr. (O: 24th hr.

when the content of glucose was decreased.
This phenomenon is explained the catabo-
lite repression.

Reffering to the effects of antibiotics as
inhibitor, the streptomycin and rifampicin
were the potent inhibitors. It is believed
that the m-RNA level and ribosomal level
are probably required for initiation of
pigmentation. The inhibition of pigment
forination by addition of certain antibiotics
may indicate that macromolecular synthesis
are involved in biosynthesis(Qadri and
Williams, 1972, Rifampicin was the potent
inhibitor, and the inhibition of pigmenta-
tion occured 4—6 hrs after the addition
(Fig. 2). This result means that the mac-
romolecules for the pigmentation are ready
made before the hegining. Really, the en-
zymes of synthesizing prodigiosin are formed
just before maximal production of pigment
occurs(Qadri and Williams, 1972).
the bacterial growth was not affected by

Since

the antibiotics which concentrations actu-
ally affected on pigmentation, pigment for-
mation is more sensitive to inhibition than
growth of cells.
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