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The high surface area polymer, AquaMats®

was used for the leachate purification process originated from the

Samsan Dong Landfill in Ulsan Metropolitan City. And then, three species of dominant microbes were isolated

and identified from AquaMats®.

Gram staining revealed these microbes to be Gram-negative rod strains: They were identified as Agrobacterium
radiobacter, Pseudomonas cepacia, Flavobacterium indologenes. All they showed no growth on media in which
the leachate was added alone, but a rapid proliferation rate on media with yeast extract as nutrient requirements.
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37) v’bﬂ"ﬂ“ Fig. 13 Z& #A S £4
o. ol BB AEE AquaMats®—4 2RES
& 0% (w/w) L2 43 7t g8 ddsto] A
Fason, b FEFHTE Al 53 o
A4 Za) sk °] u Q%2 (Hanil Refrigerate
Centn'fuge Hanil Co. Ltd.)9] Z#HL 4°C, 500rpm,

Brtollon £2 u[AE 3 EE EX #
—3 BHEAS AAS] Y g.
nAge £

(o4

4 NAE FE ANBE FHAa
3 %kl 2] (nutrient agar) ol A ol AEB9 A X
F gs9en $3F Uy @d AT
27} 9 B4 B Y (dilution agar plate
method)S &8 A8kt

Ug HEE uAE dgde 37°CoA 24417t
ik 7)(Vision Scientific Co. Ltd)oll A wjokdt thg

Hetd oA &S Adetdn old vEbd nld g9
Aege 3 AT7|(colony counter)E Ab&ste] o
#Aslgct A BE ojAEY wge 37°CeA
olFolH 3, 15l API 20 NE kit ®jee 29°C
9] LR o]FojHTY

Aok 9 AR

%]A Q) 2] (nutrient agar)? &F 5% 2 (yeast
extract)> 9|5 Difcorte] AL AMRstd o, ¥
AL & Olympusit AEFS /\}%6}9\1 on wn)jg9
du7 AR 29S8l E Motic® MC Camera
(Motic China Group Co., Ltd)& A}&3t%tt.

HAES T4 A AP kit AHEEA
e o] Ze A Biomerieux 3AHe] AUAMT o
ojel ¥ &4 g A48 APl 20 NEE 4}

AquaMats® was cﬁt.

Microibes were extracted with sterilized distilled water
Centifuged at 4°C, 500rpm, Smin

The J;upematant was obtained as extracted microbes

Extracted microbes were loaded on nutrient agar media

Single colonies were respectively obtained
according to the dilution rates

!
Gram-stained and identified with API Kit

Fig. 1. Isolation and identification methods of microbes
inhabited in AquaMats®.
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4519tk &8 AquaMats®E SDF(surface devel-
opment front) TypeS 2 Ul% AquaMats®Abe] #
S Abgst

v RS syl M turbidity 2
B4 610nmAA SAFA e olu ALEI T3P
ZAE Opron—SOOO UV/VIS spectrophotometer
(Hanson Tech. Co. Korea)?] A& Al-43igd. 3
H uAEY weke g wjr|(Vision Scientific
Co, Ltd. Korea)& °]-83te] &% 37°C, FAF
180rpme} o2 o) FojF T},

23 ALY A

H A aﬁ]ﬁ(Olympus Model CX 40, ¥ Olympus
Co. Ltd.)& o] &3t 4(HEA=) x 10(Hetal=)9
&2 /‘ﬂ:’?’—’] A g & #HAsEY, o u] Ay
=g 2HSE 7Py AAYEE WAES 0d 4
daFe ‘%%5‘ ol7] Whiol 19 ANE 8iM = Hucker
o] wpd % Abgsted 100(HE A=) x 10(hotal =)
o ul-gol A Baslgich
w8 U]*ﬂﬁa T3] HaME
AE FAMORA 9 AMHEEHE AP KitZ
sttt of UV eed O¥ 94 249 2F

T

ERERE

AHg-
Iy

S o ® YET) Wi F2 AU AT o
oo o g4 7S 5AsE API 20 NEE o
£319 AP Manuaf‘cﬁi Ayt

API Kite 34, vl4Ee EAAQ 8714 43
8t 9l "k (biochemical test), & NOs test(nitrate
reductaseoll 2/g KNOz9| $¢ ¥ =74) TRP
test(L-tryptophane . 22 & indole A4 23),
GLU test(D-glucose®] ¥& o4 Z3) ADH
test(arginine dihydrolase®] ]33 L-arginine® &
test(B-glucosidased] 23 esculin ferric citrate®

* AquaMats®9] A2 : SDF(Surface Deployment Format) Type

* AquaMats® : Abd R R
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7}=238)), GEL test(gelatine® 7}4%8), PNPG
(4—mtrophenyl—B—galactopyroside) test(4-nitro-
phenyl-B- galactopyr051de B gie R 234)&
Amuy, 5 WA D-glucose(GLU), L-arabinose
(ARA), D-mannose(MNE), D-marmitol(MAN), N-
acetyl-glucosamine(NAG), D-maltose(MAL), po-
tassium gluconate (GNT), capric acid(CAP), adipic
acid(ADI), malic acid(MLT), trisodium citrate
(CIT), phenylacetic acid(PAC) 9] 127}A &3}
5§ o] 43l= A =(assimilation test)E AHE o
A #& FAstE Wield.

4 API 20 NE kitE 3704 27lx2 +4|g o
& & 5 9 HAE HHES FHI AETS
0.85%(W/V) NaCl &< 3ml°ﬂ HEYAIZl F olE
NaCl N &@dex stn, 7 % a9 2008 API
-AUX Mediume] ¥ T 08 o|& AUX
Medium Algdez &gty 1% NaCl A|lgd2
biochemical testsE $8 NOs; testFE PNPG
(4-nitrophenyl-B-galactopyroside) testel HE3t3
i, AUX Medium Al@AL D-glucose test#E]
phenylacetic acid testdll ©] 2+ assimilation testel

%:}- /\-1

AHE 9F AquaMats®aol A Tl B B 2 A

AEstdet. aglx 242 GLU test, ADH test,
URE teste #7132 27L& &9 F7] A8 %
2 75 AY FUY HES e APL 20
NE kitZ API incubation boxol % i 29°Ce] &%
ZE Wg7IE ol &8ty 35 T wgstd #

lm

4993 A BUA 2 RS NOS TRP
testo] FHE AY t§7]Z_'Q__ zAoE wE e

ThA] 24AIZHS wldsel UEhd A%E Bastdn.
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gGete e o Zid g g
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5

FE dolr7] 93
pore size 0.45um <
U a9 o#aA|
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5= 3% d9=2 59
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Atk 4R AEs v

3. 2% 9 3%

31 vlg2e 19 94

$HFOE Uerd B4R S 33l 4
Zte) ol4E W Hel: Fig 29 2ed @ Fo

A B

C

Fig. 2. The type of microbial colonies at the 40 magnifications. A® Slime colony(smooth sphere forms), B: Light
yellow colony(rough sphere forms), C: Yellow colony.

C

Fig. 3. The results of Gram staining observed at the 1,000 magnifications. A: Slime colony, B: Light yellow

colony, C: yellow colony.
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Fig. 4. The identification results by API 20NE. A: Incubated for 24hours, B: Incubated for 48hours. (Each strip is
sequenced downward as slime colony, light yellow colony and yellow colony.)
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API 20NE kitE o] &3 v|AE 4 234+ Fig.
49} 2ot API 20NE kity 3704 222 o] 17
ZE 24AZ WlE T F vlZ NO; test® TRP test
& #o3ZN T4 A4E Ui n UnA 17z
T O 244208 wlodsted A9 s S

AHd e ey test 23 NOs
ESC ¥§, GEL ¥H5 2 PNG uHgolM 449 A
ZE e, o] g BF S49)
A3} UrE}‘/“’Ui Gr3ES o] 83 test A
CAP &, ADI ¥+3, CIT ¥4 PAC wgoxe=
49 ATE, vz wEoME BF Al 4
HE JERY A HFig. 49 SE).

e @A HEe AEEH test AT ESC
S, GEL dhg PNG w8olA Alel A2 e
el o ‘4“17‘] oA B 249 A4E 4
Bullen, ©B5iES o83l test A3 ADI
5]%
ol:

Hl-&

10,

A S48 AHE, UrA g ME BF
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T4 dEe st test 27 TRP g,
ESC ¥+2, GE L Wr&olA FAdel d7E Yrix
%"34 A7 7t vetstt g g S
G U 8- ARA 4¥H8 MNE
tg W 49 445 v
B @34% el tH(Fig. 49 Y).

agi ol uAEL oxidase ¥ AP BF
F49 dxE Jglth ol§ ZA3E Ttable 19
YERIY. ¥ AHEES 7R 2A APIY website
(http://apiweb.biomerieux.com)ol| A z}zte] #& A
A Axt AA2 Ao uAEES Agrobacterium
radiobacter(% &4 &E = 989%)Y°] FHHAN
49 =4 Ao v BEL Pseudomonas cepa-
ca(%ER FE = 87.0%)Y°] AHHYen =
A ere) v|AEL Flavobacterium indologenes (%
FRAEE = 08%)Ye] HHANUL aute] vl9-HE
A E2X Pseudomonas paucimobilis, Pseudomonas
vesicularis 3% AquaMats®ol] H4}st3 gls Ao

2 e,

34. MAEY HEF B3 ¢4

s gL AAAZEE ngstd 2
&= "“ﬂ‘)ﬂ AHGE s WidEe] A& e
8 1ExY FHEAE ¥ YUtk o}
—S%E—E‘ EA4%ed odgo] we RyEde
oek i WA E 42 BEdY, x| o e A
59 qHIRA G AEF o
Eo 2 wdPs W 3 £ ]"
ot AEFFoY} BRESES 747}5} 2 &
BEo] HAES WANE di= o7 oo #A

flo] nAEL 2% & A3cHFig. 5).

Fig. 5% WAE IS 1vW)%, &2
FE 05w/ VIRBE A7lsle 329 U]’%‘%
QF v Aol AY FHFEAEY A
o] MAEL 4 APg BAFEed 1
pacia?t Ad E& AAEE BRAFUx, 2 ‘:]'*u‘
A4Ee ¢XE A radiobacter$t F. indologenes
9 & oAt
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Table 1. %ldentification probability of three microbes through eight biochemical tests, twelve assimilation tests
and oxidase test

Tests Slime colony Light yellow colony Yellow colony
NOs + - -
TRP - - +
GLU - - -
ADH - - -
URE - - _
ESC + + +
GEL + + +
PNG + + -
GLU + + +
ARA + + +
MNE + + +
MAN + N ~
NAG + + -
MAL + + N
GNT + + +
CAP - + -
ADI - - _
MLT + + -
CIT - + -
PAC - + -
Oxidase + + +

IDENTIFIED Adrotecterim Poeudomiras Flabacieriam

Growth Curve a8 By F3% AES AE5o AL

9 A& =

T & 7HA FEg A4S RAFEAY & HE
F FY FFEASE qH3A g2 A6 ol &
S NAES 719E W P cepacia®] Wi HX
£9 BRgpEde obrd wgst goy(Fig 69
D% &% A#Eaad), 1 W A radio-
bacter(Fig. 62 B)9} F. indologenes (Fig. 69 C)
9] F uAEL FA HXd WolE FFEAL b
Foll Ag-E AAEE Ay uigeltt AHA 7L
e FEHEE RGEdg st wYgg ulx]
g A FAAAT. ol 2% maA
Cuture Time, days AquaMats®E o] &3le] 4/ Fgxre WEE B2

Fig. 5. Growth curve of 3 microbes. Cultures were FHE W oF 8 A= AUA FA FEEs} P4
executed with leachate added yeast HJUTHL BI3giEd o)E 9AEE A o] &3
extracts: In the tall numbered 1 media, W I 2o 4 9 £T24 A&F Yo e

suspended solids were filtered with nemAe AAstn 284 Al Ewss 27}
membrane of pore size 0.45um, but in the

m{u

08

5.4 4

Absorbance at 810nm

92 -

a0

A T 72 $£RALARAE & 22 o)i=
tail numbered 2 media, suspended solids _{1? j‘:% €= - ?7 , AE AT 5 s
were not.(S: A. radiobacter, W: P. cepacia, T2 ArkE7t H2jsn A7 )
Y: F. indologenes) FoRo] AF W2 o olzezel J2 B
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Fig. 6. The transparency change of microbial culture media. A; Before cultivation, suspended solids were
filtered in the left flask, but not in the right flask. B, C; Respectively, culture media of A
radiobacter and F. indologenes for 2 days in which suspended solids were not filtered. D;
Culture media of A. radiobacter (left) and S. cepacia(right) for 5 days in which susrended solids
were not filtered. The turbidity of A. radiobacter's medium was almost diminished and S.

cepacia’s medium was left intact.
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