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Isolation, Identification, and Physiological Characteristics
of some Sulfur-Reducing Microbes
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(Dept. of Botany, Seoul National Univarsity)

ABSTRACT

This work was designed to illustrate physiological effects on the elimination of
sulfur and its compounds in petroleum using sulfur-reducing bacteria.

Desulfurizing bacteria were ccllected from sewage and eoil at sveral areas in Seoul
and Ulsan, Korea.

Seven species of sulfur-reducing microbes isolated were i¢ent:fied
marginata, Ps. effusa, Ps. puticfaciens, Ps.
Ps. bowlesiae, and Ps. aerugincsa.

as @ Pseudomonas

pseudcnienell’,  Ps. xanthochlora,

And some experiments were performed to define the srowing  characteristics of

the Pscudomonads and the results obtained are as follows:
1) Shaking culture method was more effective for the growth

of the cells than
stagnant culture.

2) Beef peptone medium was better for the growth than other media

3) Cuprous chloride of 50 ppm and cupper sulfate of 300 ppm treated, respectively,
in the medium were effective for the growth.

4) Benzene or tcluene of 5,000 ppm and  petroleum etl er of 50, (G0 ppm did not

show remarkable inhibitory effects on the growth.
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Table 1. Composition of different modia.

\ \Iedlum Medium |

A(Stra. [Medium [Medium [Medium
Component\ winski) C D
Na,HPO,.4H,0 1gm lgm
K,HPO, 2gm 2gm
NH,NO, 2gm 2gm
MgCl..4H,0 0.25gm 0.258m
MnCL.4H,0 0.0lgm 0.0lgm
CaCO;.2H,0 0.01gm  0.01gm
FeCl, 0.01gm 0-01gm
Na,S,0, 10gm
Petroleum 5—20%
Hydrocarbon
Yeast Extract 5¢gm
Beef 50 gm
Peptone 5gm
Dist. water  1000m/ 1000m/ 1000m/ 1000m/
Initial pH 7.0 7.0 6.6 68
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Table 2. The data of morphological growth characters and biochemical tests of 7 kinds
of sulfur-reducing bacteria (A)

™ Species No. |
e ‘ 1 ’ 2 3 4 5 6 7
Characters T !
Shape Rod l Rod Rod Rod Rod Rod Rod
. 0550.6 | 0.6~0.85| 0.6~0.7 0.75~ 1.50.5~0.7x10.5~0. 6 -
Size (#) s~ 18 OO L )3~ 1s X80 L2~ L6 | L2l
| } Single, ‘ Siqgle,
Number Single Single ES);rixfle or. Single | Single gigrst c(erh‘ ISDﬁgxsr &
3 5 i ain | Chain
%&grB}i_f One or | a polar | 1-4 polar’ 1-3 polar | 1-2 polar | 1-2 polar
Flagella Cagella e- }hreelpo- flagellum! flagella | flagella |flagella |{lagella
| ncapsula- ealia flag- \
| ted
Gram Staining Negative | Negative J Negative } Negative f Negative | Negative | Negative
Liquefy J;{qt;eofgzﬂ.f Rapidly ‘Moderate Slowly ! Liquefied: Rapidly
uefing Liquefied,’ Crateri- | Liquefied Liquefied
Gelatin (xl'ariety Stratiform| form
is also liquefact- | Liquefac-
founa ion tion
Loeffler’s Blood ‘ _ l 4 ‘ ot , L e - ‘ o
Serum \ ! | \ o
Nitrite production 1 ~ _ . | L
from Nitrates | ‘ - ; T o
Indole Production I + ' - ‘ — ' - J — | 44
Hydrogen Sulfide ‘ + . i o ‘ - l - 1 _ !
Methyl Red Test | — — ‘ - ' - ‘ - - e
Starch Hydrolized } ; X | > - ! < — _
Lipolytic T T e ++ ++
| OpEi0= 1 opriasec]| opr:30°C %gg:i?iuc Op 2' C| Opt:27°C} Opt:37°C
Temperature \J A% 40°C Max:48°C} Max:40°C orow re- Max:44°C Max:40°C| good gro-
Relation Niin 5 [No growt|No growt- adily at Min:—1°Cwth at
9°C h:50°C  |h:42°C 19°C 42°C
PR o= OptipH | Ope:pll OpcipH?. o Dpt:pH6.8 Opt:pHT. 2 Opt:7.0
:OLp-t pHT. 5 11.0 pH range |pH range pH Tange pH range
‘*x(m th m ]n pH | pH range| 5.3-8.0 | 5.0—8.4 4.5—8.6}5.3-8.5
Chemical Tolerance \; oy ‘&d]t 5.0 4.8—8.3 |No grow- No grow-: No grow-
}\u) §1<)w pH range th in 5%) th 6.0% th 6.59%
i*h in 59 35—8.0 salt salt 2alt
salt !
. ‘ . Aerohic ‘ Aerobic . . Aerobic |
Aerobic | Aerobic ? Aerobic it ultative facultative| “erobic | Aerobic |pq il
1 Catalase ’ + 4+ + + - ++ J’ ++ ERSE
Ammonia formed ’ — f ++ ’ 4+ ’ — l ’ - ’ .
Nitrite Reduction | ++ | ++ | -+ | 4+ | |+ o
Reductase ‘ - - l ++ ; -+ -+ | — ’ ! | + -+ 44

+ +:Strong positive, + :Positive, x:Weak Positive or uncertain,

—:Negative
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The data of morphological growth characters and biochemical tests of 7

Species No., |
Characters

Pigment on Media

Green fluorescent
pigment on Uschisk-
y’s medium

Pale salmon or grey

brown

white-brown

Agar Colony

White circular
smooth translucent
Viscid with define
margins at first
thin but later thick
and contoured sur-
face wrinkled

Circular raised
undulate smootk
glistening butyrous
translucent pale
salmon color

’ Circular,

entire convex,
glistening, pale
salmon color to red-
dish brown opaque
butyrous

Agar Slant

Circular slightly
raised translucent
butyrous glistening
grey or water color
medium turning
whie blue

Luxuriant, glisten-
ing butyrous creamy

slightly raised
medium hecomes
white greenish
fluroescent

i Growth abundant

filiform”glistening
thick, salmon pink
color to redish
brown medium un-
changed butyrous

Potato Dextrose Agar
Colonies

Circular raised
capitated with

marging, entire
light brown

Circular raised
Amorphous butvrous
write grey or

water color old
culture !

(light yellowish)

Circular, white
cream color, buty-

| rous entire, raised

smooth, glistening

Beef Agar Slant

Circular, raised
entire butyrous
effused, grey or
light green, medium
changed light green

Circular raised
Amorphous butyrous !
white yellow green
filiform, medium
turning green

i Circular raised

entire butyrous
white yellow-blue
filiform, medium
turning grey or
green

Beef Peptone Agar
Colonies

Circular convex

entire translucent
butyrous, pale,
salmon color,
medium changed
light green

Circular raised
undulate,
butyrous capitate
with margin medium |
turning green
pigment

Circular, raised

entire butyrous
glistening medium
tutning light green

Table 5.

The data of morpholegical growth characters and biochemical tests

Characters

1

[S\)

(5

Nutrient Broth

§

Growth abundant
Pellicle formation
moderate turbidity
viscid sediment

! Fluorescent turbid
. viscid sediment

medium becomes
greenish fluore-
scent

Flocculent moberate
turbidty viscid
sediment

Infusion Broth

White turbidity
growth on test
tube wall.
viscid

sediment

Yellow turbibity
medium changed to
yellow,

surface green,
viscid brown
sediment

Ring or very thin

pellicle. moderately
to strongly turbid

palverous sediment
odor of must
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kinds of sulfur-reducing bacteria (B)

4 | 5 6 7
Brown grey or water [ green fluorescent Green fluorescent i Greenish pyocyanin
color pigment in culture ! pyorubin

J

Circular slightly
raised, thick, opa-
que cream colored
with irregular
margin

Circular slightly
raised entire buty -
rous, pale yellow

[P .
Circular or amoeboid

flat to convex smooth
glistening trans-
lucent border yello-
wish, moist viscid

Large spreading

greyish with dark
outer and translucent
edge amorphous or
surface wrinkled

Circular, raised
undulate opaque
beaded, irregular

Circular, slightly
raised amorphous
effused butyrous
pale salmon yellow ish

1 Filiform, Cohite

vellowish raised
smooth glistening
beaded

Circular flat
abundant, thin white
glistening the |
medium turning green
to dark black brcwn

Circular, raised
irregular, butyrous
light grey or water
color

Circular raised
entire translucent
glistening butyrous
white or water
color

Circular raised
amorphous butyrous
glistening smooth
vellow

Circular raised
amorphous butyrous
white

Circular, raised
entire butyrous,
beaded, white
vellow-blue, medium
changed light green
or grey

Cicular raised
amorphous, butyrous
effused white or
water color medium
turning grey-brown
or green

Circular, convex
entire glistening
butvrous effused
vellow medium not
changed

! brown medium changed
' green ‘

Circular raised thin
amorphous butyrous,
beaded, grey or

Circular, raised
entire, butyrous
glistening, light
vellow medium
changed yellow green

Circulate, raised
undulate capitate
with margin trans-
lucent butyrous
glistening, pale
salmon yellow,
medium turning
green

Puctiform, raised
entire butyrous

-glistening yellow

medium not changed

Circular raised
butyrous grey or
brown medium changed
green fluorscent

of 7 kinds of surfur-reducing bacteria (C)

4

6

-3

Turbid with pellicle
odor of must

Flocculent in Peptone
water membranous
moderate turbidity
viscid sediment

Uniform turbibity
throughout heavy
viscous in old
culture

Marked turbidity
with thick pellicle
and heavy sediment
medium yellowish
green to blue later
brownish

Moderate clouding
viscid sediment

Strong clouding
in 24 hours white
colony

Yellow ring forma-
tion growth on
test tube wall
medium changed
brown heavy vis-
cous sediment

pellicle, moderate
turbidity viscid
sediment, medium
changed to yellow
surface green
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Circular convex
| entire translucent
1 butyrous, pale

King’s medium for 8hrs., salmon or brown

[P .
" Circular, raised
i undulate, salmon

color medium
turning green

Light brown

circular raised
entire medium
turning brown

Culture } medium changed
| light green
| fluorescent
At first slightly Alkaline, Alkaline litmus
, Acid, then alkaline | Coagulation and reduction
Litmus Milk casein digested digestion Peptonized odor of
Litmus reduced putrefaction
Alkaline Alkaline Pep .oni- Alkaline
B.C.P. Milk Peptonization zation curdle Peptonization
formation
‘ Vigorous, brown Abundant, Echinulate,
P color medium becom-| creamy glistening smooth, glistening
otato . ing brown brownish flesh viscous
J colored growth reddish brown
& 7K i - M-D-D-1 4 Ps. psexdomonelli
BT BTES o X HD
o] A 150582 %Fﬁe Ldn SHEELE T o] B M-D-®©-1-@ 5 Ps. xanthochlora
% Na,S;0:% i Kling's #125} lead M-Mo- 6 P bowlesiae
M-Mo-1-S 7 Ps. aerugincsa

acetate agarkSfhiell #fESd  HULKFEE
WA = ER 40EE A FHals
B S sl &% Hendrie & Shewan
(1966)9] FIEHERFEA KiF ®EET &R
EFH REES 71—'2 77ES] EIF%% 5 53t
gdrh, ol & HEHEST MlEANc 2 WES
iL%E%ﬁﬂéH%%ﬂﬂ%—'ﬁ%i %
= Table 2,3 43 5¢] viebsd whsp Zoh,

o] % Table 2,3,4, % 54 ¢l= EHE &
WEe dla Bergey’s manual(1957), Hay-
nes(1951), Liston ef al.(1961), Rhodes
(1959), Hendrie & Shewan(1966) %2 7
EFE HFED BFSle] sh&el Table 64
Ferabulsl ol Pseudomonasigel HEE
0% ol &= 79 Pseudomonadg FIGEFE o

= ol &S ETFEMEEEL Fe. 1, 2, 3,
4, 5, 6, ¥ 73 Frf.

Table 6. The species of Pseudomonads

identified.
Isolate ‘Strain NO.' Species Name
M-K-@-1-t 1 Pseudomonas
marginata
M-K-®-2 2 Ps. effusa

M-K-®@-3 3 Ps. putrefaciens

i, FER B WREERTHEY KRN
Tl BRE EEHERO (Rabsd, EREel k)

RN
= kL -
2 Geg wa g

AdE o] #HY £Re Tab

le 201] lio‘l Br_‘i]‘ 7]:}0] pH 7H pH 5.5~§.0
Aol Al A o] To} AT Y ALE g

HAed o] = Strawinski(1951)2} Rhodes
(1958,1959) 8 A xks} Ao —Fas -

).

REEES AR, EELY BY MM
o] =& HEETE R += Fig. 8 9, 10, &
1ol %% F5E gl

Fig. 1.

Strain No. 1.
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Round smooth raised
entire salmon color
later grey brown

- medium changed

| green

|

Round raised
undulate grey color
medium change dark
brown’or green

Round smooth raised
entire grey or brown
color butyrous
medium changed deep
green

Round smooth raised
entire, medium
changed brown
vellow brown

Curdling with slowly
developed acidity

At first slightly
acid later alkaline

S — -
Soft coagulation
is formed with rapid

Alkaline coagula-tion
with a slow

may be digested ¢ Litmus redu¢tion peptonization Peptonization and

coagulated casein digested : reduction of litmus
reaction alkaline

Alkaline . Slightly alkaline Alkaline | Alkaline

Peptonized | Peptonization Peptonization

| |

Vigorous, . | Abundantly ) Circular raised Luxuriant, dirty

cream colored yellow-borwn medium| amorphous brown. medium

growth medium becoming green glistening smooth becoming dark green

yvellow

becomimg . brown

‘ F'ig 4. Stt‘ain N._ .

HHIA oA R BEEEY %
Re W& BB HRWLE Fig.ge)
A Ak ol o IRBEEE S recipro-
cal type/R#E % (112 rev/min) 2 {319

Fig. 3. Strain No. 3,

Fig. 5. Strain No. 5.

el Thiobacilluse REEEE 2 A sl 4
oo AR HRE 2 (58 (Lee,1969)
o —EEdvl. = AR Ba g
GE ERGEE el &) A& 1/5
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