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Isolation and Identification of
the Origins Causing the Slime Found in
Pulp and Paper Making Processes'!
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ABSTRACT

The presence of slime in paper mills is practically universal. Many researchs have been performed
for many years to resolve the problem caused by the slime in pulp and paper mill. Many papers have
been published to show the bacteria is a major cause of paper mill slime.

Now that the recycling of the water has been increased and the regulations of a toxic chemical
dosage have become more strengthen. the importance of the control of slime in pulp and paper mill
recently has been more recognized. Therefore, to produce quality products at the lowest economic
and environmental costs, a through study of the microbial ecology and the indentification of trou-
blesome slime-forming bacteria is a quite necessary.

The purpose of this paper is to indentify slime-forming bacteria isolated from the papermaking
process. The samples were taken from four parts of making fine paper * machine chest. head box.
wire part, white water tank. Machine chest showed the most numbers of bacteria. numbering 2.55
x107. The different colony types were taken from the 105 dilution plate. Nine bacteria were iden-
tified u sing the Biolog system and the vitek system: 6 gram-negative bacteria. 3 gram-positive bac-
teria. They are Pseudomonas paucimobilis B.. Staphylococcus sp. Acinetobacter calcoaceticus. . Pseudomonas
cepacic, Actinobacillus capsulatus, Acidovorax sp. . Flavobacierium sp., and Staphylococcus auricularis in addi-
tion to one unidentified sp.. Among them: Pseudomonas paucimobillis was found in all places where the
samples were taken. And. each parts had the different predominant bacteria in it : Pseudomonas pauci-
mobilis B. in machine chest, Acinetobactor calcoaceticus. in Wire Part and Staphylococcus sp. in head box.

Keywards : Slime. slime-forming bacteria. gram-negative bacteria, gram-positive bacteria, biclog
system. identification. paper mill
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Table 1. Sampling spot for isolation of strains.

Sampling spot Temp. (T} pH
Machine chest 36 7.8
Head box 30 7.9
Wire part 33 7.5
White water tank 34 7.6

Slime(white water tank)

2.2 ey
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Table 2. Composition of nutrient agar.

Beef extract 3g
Peptone Sg
Agar 15~20 g
Distilled water 11

2.2.1.2 NZeo| HE % uli
olabalgtel viokg- a2 2 go] o} &slEe A4 nutri-
ent broth(Difco) 8g< 11 &aiA7] & 0.IN
NaOH & pH 72 233t 4 15g Hrisle
121c, 1582 nstd st FehlAE BHEsivh ¢
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Table 3. Composition of TSA medium.

Tryptic casein Bios D 17.0¢
Soy peptone 3.0g
Sodium chloride 50g
Dipotassium phosphate 2.5¢g
Glucose 25¢g
Distilled water 1.0 ¢
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mo
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Adjusted to pH 7.3~7.4 with 0. 1N Hcl

Autoclave at 1217, 15min

Incubation at solid culture for 24hr, 30T after inoculation

Mixed into salin solution

Adjusted to 0.08~0. 16 OD(optical density)

Distributed cultures into 96 well of the micropiate

Incubation for 24hr

Analysis

Fig 1. Pretreatment flowchart of Biolog system.
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2.2.3% 2.2.49 A%E S vgo 2 Biolog com-
puter data base 2 Vitek system ¢ 9% 272
Biolog system& similarity index2A]. Viteck sys-
tem< similarity %2 Jepie] BRIt Fuxtz
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chest= ¥l2 oo} 8838 HA¥ 8 Ha A%
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74 B Mol wy e 4E 9B AR gasy
B} 95 E°] machine chest & FY 5ol & 238 23
& 4 ok Cynthia $(1988)2 AAFHW F o4
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3l O%F e ZRUE B Aoz gF HE-
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[.SM-I. SM-lI 2 7125 Foisl) dei. A3
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[& ¥4 &84 gram negativeo|s 7Htel &
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itiveZA . SM-12 93472 E598 dngd
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negative2A1 o] el o Fagh ¥AEAAE &
22k SM-M19 colony+ o|& R kg7l g4 o
23 gram negativeol®. 7HFel HelE Bt e
g FFE9 nutrient agar sR el A 2 colony A
23 gram staing ¥ #u|74 A& Photo 13} 2th.
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el Atk B42 n| 48 A T4 2H
<l BiologAtel Biolog system< ©1& #2l@529] 967}
Alekagle] o] f-%-8 ZAMM oM w3 Vitek system
£ o|§sted Belslgith Table 4% Biolog system¥
Vitek system ol 520 & Heolx ghAhg g o
g A%E Jepdiirt. o) 235§ Bergey' s manual
ol AR, 4 3EE A dAsn gl o) AREe
Biolog system?] computer data base®] similari-
ty 0.5¢1% Vitek system®@ similarity 90%c<l4.
“good identification” 2.8 Jehdt}r. 9o Aag v}
goi ztzte] #5358 HE-1 €& Biolog systemn®
computer data base®] similarity7} 0.724 Pseu-
domonas paucimobilis B(o|&} P. paucimobilis B2 <F
A2 Rk e, HE-[ & vitek system, sim-
ilarity 72% 24 Staphylococcus sp.. WP-1 2 sim-
ilarity 99%¢2] Pseudomonas cepacia(©)3} P.cepacia 2.
k), WP- || £ Vitek system®} similarity 99%
Biolog system® 0.6& ebw Acinetobacter cal-
coaceticus (28} A. calcoaceticus 2 ¥ 2. FAHE G
WT- 1 -2 Biolog system¢] similarity 0.542M Acti-
nobacillus capsulatus (°) 8l A. capsulatus & ¥ 2 =
x5, SM- 1 & Vitek system®] similarity 97%
2] “good identification” 2.2 Staphylococcus auricu-
laris(S. auricularis 2 %) SM-§ ¢ SM-1+ 7z}
Biolog system®] similarity 0.70 # (.72 24 Aci-
dovorax sp. Flavobacterium sp. 2 359l e0, HE-
I SM-1 ¢ SM-TI = 94919 54 13} o] 9
o]l MC-T & ol systemell & H&o] B71538lo n|
FAFFR AR

9l 23} gram negative bacteria’t % 973 6%
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Pseudomonas cepacia Staphylococcus sp.

Staphylococcus auricularis Acidovorax sp.

Flavobacterium sp. Unidentified sp.

Acinetobacter calcoaceticus

Actinobacilius capsulatus

Photo, 1. Photograph of bacteria colony and photomicrograph of gram-stained bacteria.

— 54 —



Table 4. Morphological characteristics and metabolic activity of the isolated strains.

Test w HE-1 HE-1 WP- | WP-1T  WT-I MC-1 SM-1 SM-1  SM-1I
Gram staining - + - - - ¥ + - -
Cell form rod cocci  irregular  rod rod cocci cocci rod rod
pigment citrine  white vellow  citrine citrine white  yellow citrine  white
Hydrolysis of dextrin + * * - + * * - -
fructose - * * - + * * + -
lactose + - - - + - - - -
maltose + * * - + * * - _
mannitol - - + - v - - . -
raffinose - - - - + - - _ _
xylitol - * * - - * . - _
sorbitol - - - + _ _ . _
galactose + * * - + * * + -
sucrose * + -~ - + + + - -
glucose + x * * + * » - -
trehalose - + * - + _ . _ N
arabinose + - - + + - - 4 .
rhamnose + * « - - * * -
melibiose + - x - + . - _ _
cellobiose + - * - + - - _ _
xylose * - + * * - - * x
ingsitol - * - - - * = - -
adonitol - * - - - " . _ B
arginine * - ~ * * - - " +

Notes: + Assimilation. - No assimilation. * @ Not tested.

S aRletm islew el FeE e Adw g
et oo R E =FEo MEW Gram negative
rod shaped aerobic bacteria”}t troblesome-slime
former 2 €& 212 (Cynthia. 1988) ¥ 2%
ol2} & sl ok Gram negative rod shaped
aerobic bacteria&& FEFR Vo] A vEE
4 drejziole} WrEA Hlele]ote|tt g EAMAE P
species(P. cepacia, P.aeruginosa %)<+ Flavobacterium
specieso|tH Eveleigh, 1964). Pseudomonas species 2}
Flavobacterium species= & A ¥ol|x Felg #F5elrh
E3] Flavobacterium, Pseudomonas$t fmbriated
speciesZ #2]5 = (Oppermann. 1961) o1R &2
A2 o] ARENM EZ QA ARl FaslAY 4
%,;3/;/&1%9} & F’Qo] c%cqa]:’. A 01,5;-5-_ e
g (Duguid, 1959). E& Acidovorax sp. & 531%
A5 84 }.TL UeE } 11174%76‘ o] AP TS &
ks A = & 244
o] &l

=
© vlg Gorg 2 E 2S5 93, Bz

2AEE seke] Tz s 5 glok(e], 1995)

2} HoAMlHe 2 g BA

¥ A#ZA3 machine chestolld e P. paucimobilis
B.. P.cepacia, A.calcoaceticus, A. capsulatus$} sl 1e]
g3t @ 5EFFe] Aol HElEden Head
boxol M+ 712} P, paucimobilis B. <} Staphylocoecus
sp. 24 2FF7F £eETh Wire partolAs 455
o) A¢tel BejEdE, o5 P paucimobilis B. .
Staphylococcus sp. . P.cepacia, A. calcoaceticus©]Th. Y
FEANME F 459 Aol BelHen. P pauc-
mobilis B. | Staphylococcus sp. . P. cepacia$} A. capsu-
lotusoivt, ¢ Aiol2|e] Wl Ao HHE 2k
Ao X = P paucimobilis B.  P.cepacia, A. capsula-
tus, A calcoacticus. . S. auricularis. Acidovorax sp.
Flavobacterium sp. 241 7&2] Adel Eel =it
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Machine chestollA S8 58F 5 2 474 1.1x 107
ol |2+ P. paucimobilis B.7} v $33sla 9ldu}
oA ‘dﬁiﬂxol machine chestollA] 7 Be A4
7h g B TR Ao] dAEEY o] BEE o
2 985 & HE 43 filler. fiber ol £+
A FHe dFol7] Wigof on] Al 2gHe] UK
& 8 A2z Re Al 13 machine chest
2 # Anz 249 2359 Aol 2olE head
boxellA 2 #F& Staphylococcus sp o, wire part
N 4FFe) Aol Eelsglen of '&Acalcoaoetwus
7} 2.0x107 24 ©d $38ES g4gstm gloh AR
A F i g3 M s 4579 Aol FeiEAn 1
= M E Aolstdert, $HF2 P paucimobilis BE |}
Efytct. Wle Ao A3 eld] ARl e TEe
Aol EelH Ao ARFAlA ofn] Beje ATE
o] X¥Ho] Uk & HAE viwal¥H, P. paucimo-
bilis B.7} Zt AN +HEFE ol F1 v} Cyn-

NO. Organisms (x 107)

Sampling
Spots

Fig. 2. Distribution of bacteria isolates in paper
making process.
Notes: 1 : Pseudomonas paucimobilis B.
- Staphylococcus sp.
. Pseudomonas cepacia
. Acinetobacter calcoaceticus
. Actinobacillus capsulatus
. Staphylococeus auriceularis
: Acidovorax sp.
. Flavobacterium sp.
- unidentified
 Bacteria isolated from the slime
M.C. “machine chest
H.B. " head box
W.P. :wirepart
W.W.T : White water tank
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A9l vt g A o] Pseudomonas {8 7ol 4] ¥-2
ol @XellA H FF AA E¥atn A
Pseudomonas§= A T2 deAes 2 98
= Aoz dely dom A5 Agsa il
T ghaks]r) W7 Aoz AlRET e F Ed
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e ] TR RE Adeide] Sk e 9S4

e Jlm gx o?."l
, Of 32 ox

_0‘_1_'

2

Tl AMeez 283 2o (Ralph, 1959).
Pseudomonas - ©]919] A@E2 F4nhch 11 5ot oha
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Aoz awt
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AGRz) 5T F7h AR 20 29, 3
o) tigsl 2 UFydel 272 A Arel P71
3, Az FH2ATYoRY A S vIYE
4ol AP VYL vhAs FE EOE 2908 o
FHD Yok, olhBe ol fz Fakdel g AFAYI
ZAks} HEa % Mg}ro]xﬂ/] A 61—)34 A}..Q.El: o

e
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A 2o} gaAo) o Mo] Zhs|olof ok, a2
Feafe ¥ 9 SR E AlFste], Haielw
o] 3= lo] ¥l3 iz Mol Ui ¥elg TE A
Aaked. 7t 2Rl e] Reldde] Bxel SAAT
ol g WMIHES 2AQ Ax 28S g9 o
S Pk AEE A3sl] 2ARSE 233 A A
#7424 % machine chestold 714 B2 Ad+E B

QAL ©] T whel 278 FEeInt. dust Ao
O colonyE ¢FEI8E ¥ gram stainsld #ol7
(X 1000)0l 4] 23t A=l 75 670 gram negative
2, 3799+ gram positive 913, © & gram nega-
tiver F2 HHS 2 gram positives F2 74
Foth Eelg shue) nlBFATF 9o Pseudomonas
pauctmobilis B. . Staphylococcus sp. . Acinetobacter col-
coaceticus, Pseudomonas cepacia, Actinobacilus capsu-
latus Acidovorax sp. . Flavobacterium sp.. Staphy-
lococcus auricudaris 2 7 1910t ZF T4 21Ql Fol A
machine chest 9 white water tankolx B2 &H
o) Alge] @ e ¥ Mt F Pseudomonas pauci-

mobilis B.7} & &34l velsdtl. Machine
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chestoll A Pseudomonas paucimobilis 3. 7} $#3l1
22 Wire partoll X Acinetobacter calcoaceticus
7} $-2F0)91 1. head boxollM & Staphylococcus sapro-
phyticus7} T8 2p43ka 4tk White water tank
oMz Actinobacillus capsulatus7} 744 ol @D
ekl AlRellis ool T3oh tiEo] g3 s
$2 Acidovorax avenae . Flavobacterium sp. . St. auric-
ularis7} VERICH
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