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Bisphenol A EslMze| £2| ¥ 4

2s|A| - 07| - Ol2HY - BEM - BHEL - 8|8+
BRMUTIIITH  MSTHATA

U84 Ao E=2 3 dejFl bisphenol A (BPAYE DY U LR o] 3l MRS el E: wAE 875
E FEY B9, w4 32 s ENE ReEisid. $Rld 35 F AR £ 3 8 X E
213lg.2m, o] F BPA ¥ E-go] Hol'd 3% TFE BPA FHv|AEE HF ¥l HF 88 3% 7
ZE 16s rDNAS] 323 97 1Md 9 yesr, A2y BAYRAE 53 Serratia marcescens 1901, S.
marcescens 1902 18]31 Pseudomonas putida 14012 SAH ). BPA 8% HPLCEA S 3 wioky So] A
Z BPA S22 2Asglon, HF Y 380 F5E 4SS BPAT} 100 me/l Z-E 500 mg/l &) 352 89

22 ¥719 WA (PAS) | MRS Ej8he PASY PAV wix|ell A wjoksle] BPA £l

S AR A3 20-40%9

B AL el o] & FF9 TGS PAS wix]dlA B PAV wix]olA] $4=8151T). S. marcescens 1901
L AEE(100 mg/h)2) BPASIA B fi-go) v 250 FFNT} $<5301, S, marcescens 19022} P putida 1401
L FEE(500 mg/hpl A BPA B A -go] Eoich. AHR 3750 epvlokat Eguiokel] 2J3F BPA EA-&S v

2% A% $2% Aolx dehlA dsioh.

Key words [] biodegradation, bisphenol A, endocrine disruptor, Pseudomonas, Serratia

Bisphenol A (BPAY= polycarbonate, epoxy =4, WA (flame
retardant) 59 A ARREH 1 2o ZERIA, HQIE, &
Z, compact disk 9] A2 da] AFE-HO) AT H
AatA BEso] ok7.21). IukH o2 BPAE W pHY ¥
FHZHNA phenol acetone L. ZHE AFHE EBAZ,
estrogenic toxicityE 7HXE thE A WHHlA Aol E2 (@ A3
ZEyolth6). BPAE HlFollA] 420,000 ton (19983 715), d&
ol 4] 200,000 ton (199413 71F)2] Aateks AAE 3FHEEA
T2 Fepage] HuYR A E 7HelA wol ARRE I Stk
(1). o]x & BPAS] AME-Fo] B-& vhd bdafo] B4 4
g & gho)) glom, 53] AFe] XAANE Fo] AMHI Y
epoxy A FollA] BPA7} &&= o] Aol Pekg vjHcial B
I vl Aok, ¥E-E 53] BPAol v} mEElH A, A
g 12l5 s|ghe) oFgFE n)R|B), BPAT 17S-estradiol?} fr
AFSHA estrogen -8-#|9} 21E3te] 3 2EH FAG 7i5E
ehdicks B g9 3(11,15), 1552 BPAE =319 mouse &
rat®] A2 7|H g JEE v AR dHA Uk
(17,19). =3k olE9 EA& Atkinson & Roy (2)°l 2]s}ed
DNAZ} BPAZ} AE8te] At Alo] 8182l v} olr).

Fiirhacker §(10y BPAE ]2]8}7] flale] A2 Aldo] &
FHE A5aa3dy AEE RdS AAE u g oE B
g13erA ] vy w3k Hlgo] Wol AgEy ke Aldo]

[o]

L
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83 ZoEx R FAAR] MHbEel gk B
= o] Fo|AA &AL e AHolth7,16,20). Pl EPACIAM &
1% FxEo] BPAS Hafjshat 289 olio] 4289 Az YF
o ojgi o) e BAE R st th2s5). B3 231 SulE
o]-g-3ted BPAE F-53A)7 1= Wie] Bals v} luy22). 1
1}, ©]Z L& oxidoreductase®] ©{3F free radical ¥F2-o]™, BPAE
polycarbohydrateL} epoxy 5& A2 o $8&m7|% e
polymerization ¥+3-9] AFolvh(8,26). wehA, H4-Ag] Aol
AA 22317 polymerizationFo] H M =T iAol A
2)o} b, AAFR] TA7 kT

olof] & Aol M BPAL] AEEH HzlE 93] BPAY A
HEAW YA BPA Eallgol 9% rldEe] g 9 My
AEE BPA BaiMTe] 54, BPA WA S B 5AHS RA)e}

At
Mz H Yy

AloF A HRX|

BPAT Aldrich Chemical Co. (Milwaukee, WI, USA)] A%
& AHg3IRe, 8 WiXXHEESL Difco (Detroit, MI, USA)
AFEE AT BPA Ead 3 AR wljAle HA 77
A BiAQl PA salts (PAS) medium (12) [g/l; K,HPO, 4.35,
KH,PO, 1.7, NH,CI 2.1, MgSO, - 7H,0 0.2, MnSO, - 5H,0 0.05,
FeSO, - 7H,0 0.01, CaCl, - 2H,0 0.03, pH 6.8]7 PAS viZ] 100
mlel| vitamin mixture (biotin 2 g, calcium pantothenate 400

2

Hg, folic acid 2 ug, niacin 400 ug, p-aminobenzoic acid 200
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ug, thiamine 400 yg in 10 m/ DW) 1 miZ F7}3t PAV H]=]
£ AHESIATE PAV HiZIS) 7A9- pHE 7.00E AN, 3
o AR Z ARE-gk @) Bacto agar (Difco)s 1.8%2] FE
A7t om, HAuiekS o83t BPA Hills AME A% 49
o A= PAS H PAV uiiA]o] BPA stock solution (50,000 mg/! in
90% methanol)S BPAS] HEF 57} 10, 100, 500 mg/lF H%
£ st

BPA Edfi0|dZe| 22| % M¥

BPA E3r|AE& £el3t] Y8t e, v 7 - Fr|3H
5o Hg, @Y, FH EF 58 dUAER sl g
gl o g BPAZE 500 mg/ie] FER FR-E PAS WAl oY
AIEE 10% (viv or w7} HEE HEske] 300Co A 597
SEZE(130 rpm)3lEA] BPAS ek H-83-778 A, BPA
7} 10, 100, 500 mg/iZ ¥ PAS agar plated] 10'~10* 7}
345 vkl g waksle] 30°ColA 7Yzl wiEl] RS
Al vAES erRdsiyn. orield e vdeay
©=2 BPAZ} 100 mgll -2 500 mg/ie] 52 Z3E PAS
ARl A 130 rpm, 30°C, 597+ HIL3E &, spectrophoto-meter
(UV160A, Shimadzu, Kyoto, Japan)Z TAHEEE =43l 4
A7 (Ag)°l 0.10173%1 755 st

MEM =2 EH

e BPA EaMTe] 4L 16S DNAS F#3 7]A
4 ¥4 B FPstEn. 89 Al LB (Lurie-Bertani)
izl A 20417 vjeks 5 CTAB (cetyltrimethylammonium
bromide) *HE ©]-83}4 genomic DNAS FE3I990H3). &
3l DNAE FHSZ polymerase chain reaction (PCRWFMS-S
g5ttt PCRYF2-S PCR buffer (20 mM Tris-HCl, 100 mM
KCL, 01 mM EDTA, 1| mM DTT, 0.5% Tween 20, 0.5%
Nonidet P-40, 50% Glycerol, pH 8.0: Takara, Shiga, Japan)ell
deoxyribonucleotide triphosphate”} 242+ 20 mM, primere= 22t
50 pmolg #7181, Taq DNA polymerase (Takara Taq) 2.5
unit?} =¥ genomic DNAZ 23 50 ngo] HEE 3l FHF
100 W= PCR WH3-44E& A28} 168 DNAZ Z%3}17)
A AFEE primer® 9F (E. coli 9-27, 5-GAGTTTGATCC-
TGGCTCAG-3)2}F 536R (E. coli 536-519; 5-GWATTACCGCG-
GCKGCTG-3YS A48tk PCRYFE-2 GENEAmp® System
2400 (Perkin Elmer, Foster, CA, USA)2 o|&38l¥1, vh8-27
2 £ 95°Co Al 5 min FF DNAE WAAIA, 94°CollA |
min, 60°ColA 1 min, 72°ColA 2 min© 2 30 cycleS A3
3 720CAA] 5 min B¢E final extensionS Y3t EZF
PCRAFE-E ABI automatic DNA sequencer (model 377, Applied
Biosystems, Foster, CA, USA)E 971149-S A4ttt 244
165 DNA 97]* 82 BLAST search (www.ncbi.nlm.nih.gov/
BLASTHE AMg3le] ®AISlg.en, Clustal W (23) program
packageS ©]8-8} Genebankel]l 55¢ th& #5853} #2xl}t
2 A g vla 229819 A3AF3A HAE BRI
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B, BPA EaiAlTe] FeNshy, wieta 9 A)sta £
& ZARY FRARE ER1E Aelshd 544L Cowan
(5)9] Wl we} ZARE ¥ Bergey's manual of systematic
bacteriology (14)°l] wel #1559}

BPA EdlilE A8

BPAZ} 10, 100, 500 mg/l®] 552 ¥3% PAS =& PAVH)
2] 20 mie] U 100 ml AZVEE}T0l seed BISAS 1%
(vv) HE3)2, 130 pm, 30°COI A 3YZE vieksle] 2k BPAY
=5 S8}t Seed= 100 mg//2] BPAZ} X8 LB 8]0l
A 40A17F B9t 30°C, 130 pmO. = Fehiekslgrt I BPA
o) Fe Wik 1 mig #H3HY 16,000Xg, 3 min B¢F YAE
gt dAE AAG £, 1 5L methanolZ HF3IA| 3
28}al, PVDF (polyvinylidene fluoride) filter (Whatman, Kent,
UK, 045 um)E 343 -3 HPLC (Class-LC10, Shimadzu,
Kyoto, Japan)Z ®-A13}H T}

BPA &4

BPA®] A %L HPLCE ©] &34, columne Spherisorb
C18, 5 um (Waters, Taunton, MA, USA, 150 mmX4.6 mm
LD)7F A2#E HPLCE ARS8} ©|&4 £9= methanol-
water (70:30, v/v) EFHEN-S ARSI, flow rates 1.0 ml/
min®]F o™, column oven®] &%+ 40°C, detectione UV 275
mmell A FEEtgTE o] EAxe)A BPAE 4.6 mind
retention time2 B G}

24 3 O

BPA Esl0| 422 22|

BPA ESFAES £21317] 93] BPAE 98 = S EHFE
A9, Ax3ke 3= A, 844, THEY 59 T¥A
7 40798 AHEsldtE. BPAS] PAS H|A|ol i3t ST e
oA oF 350 mg/i= 1A UAITH(16), methanololl TR 50,000
mg/lZ = stock solution® ZAIFH &, PAS 8=l st 4
2T BPA HFEE 500 mg/1e] F=7A] A8 FH glol ¢ 8]
faf5e AL ANt ayes B Addie BPA Hal
FTEE 500 mg/l= Sl BPA E3VIREE £ 2 EEAEE
ZAFEFIT

A, BPAS A-ZAIZl #UAIEE BPATE 10, 100, 500
mgllE Z47% 358 PAS TAIA|o) =t 797t v g3 &,
JeHe gAste AR 1FE SFEEEidt 2 F 2955
500 mg/i®] BPAZFE] E2jslom, 495 100 mg/le] T2
HE, YA 97k] 10 mg/il BPAZE $H-8 1A A el 4]
S ATh AEE(10 mgholrc MR YeR A8Ee B4
A9] FEr} ot AFo] FA o)FARA g oI ALE
o, SIFEE(500 mg/)] BPAT TANSES Ak AR H
o], BPAZ 100 mg/ie] T2 A7lsiE AdolA 718 2e
ul A Eo] 2] Ut
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Fig. 1. Cell growth of the isolated microbial strains on BPA. Strains
were cultured in PAS and PAV medium containing 10, 100 or 500
mg/l of BPA for 3 days at 30°C. 1, No strain; 2, 1201; 3, 401; 4, 1502;
5, 1901; 6, 1902; 7, 402: 8, 1501, 9, 1401.

TEEE vIAE-S BPAZE 10, 100, 500 mg/l®) w52 F3}
B PASS} PAV B Rl A AAujeksl T AR E =23
ARG (A 01018331 558 Felalslch. 1 8%
o] 37} BPAE Tl Ejri%lﬁiz’_ slo] A58l DI%‘TE 22}
2] E|glar, tiREe] el d-= PAS viAIRThR= PAV BiX|o)
A A Al Aol 0"‘0}09\1:}([:1& 1). 3], strain 1502, 1901,
1902, 14018} 4 oF=F7} T8 50 Ha) A4 o] $3)
$.0.H, strain 14012] A 500 mgie] BPAE ¥ 3l PAV
B A]ollA ODg 7t 0.5 o] Ee Al Bt 21 9)9)
HHFES 52 BPASE 100 mg/olX 7H ksdh A4
A& Bojil glow, thRE] w57} 500 mg/l BPASIA A5
ME W= Aoz vElgt: o smain 14013 1902% 500
mg/l®] BPAIA] 2 TH3A-E B 7] ol BPAS] 3§
AEgo] vlind w2 Ao g wekEn)

=2y o|ME2e| BPA B35 8
FETFES BPAVE 100 mgil B2
# pAV HjR]dl] HEs)lo] BPA BIE S —2

00 mg/l®) &= X3}
AL AT(Fig. 2),

BPA Zelldel B2 2 54 191

50

N 500 mg/
71 100 mgh

40

30 A

20 A

Degradation efficiency (%)

10 A

Strain
Fig. 2. Degradation efficiency of BPA by the isolated microbial
strains. Strains were cultured in PAV medium containing 100 or 500
mg/l BPA at 30°C for 3 days. I, No strain; 2, 1201; 3, 401; 4, 1502; 5,
1901; 6, 1902; 7, 402; 8, 1501, 9, 1401.

strain 1502, 1901, 1902, 14019] 4 TF+ 20-40%9] B ESS
[e]

vehllo] T2 dF-Eol vls] BPA EjAgo] 9578 Ao
HEE AT} EelTFF 19022} 14012 BPA 100 mg/l2] FE oA

oF 20%9] B aE-S 13l W, 500 mghe] FEAAE ok
40%E 1F 5] BPAYA B & -So] B2 DA Beli

F 19013} MyFo.E E91E 15023 BPA B& 100 mg/e} 500
mg/tel A 25 25% Awo] B4 Bl &8-S eEhNge) o)

o] AMERE T BPAYIA EalEo]
1401 :La] , 100 mg/ie] BPASA H-a}agol 71 =& strain
1901-& 04:%«1 BPA Bl 2% A¥sigict

98k strain 19029}

BPA EaliM2el 3

Aidae] 8L 918k 165 rDNAS] 4714
o] &3 Ax}, ﬁtﬁ&vr 19013} 190232 71X o) %%Xé% 5
bp ol A Serratia marcescens®F 99%9] =L AEAL WY
(Table 1). AEIGA A strain 19025 19013 ge) A Hvia
ol A X%k Ao Yeks PAEH 7 strain 19012} TFE Fo]
dFE A7l Hlou o] dFelMe e Fo= vt
16S rDNA fr3izke] 71 Gel 712g EAA155H7 K20
% strain 190134 19025 Fig. 30lA B ule} 20| Serratia &
& X3l AR g 48, B3], S marcescens®t &=
L FHARAE B Oi.L strain 19027} 1901HC} O] =
ABAE e 9

Strain 190134} ]902«] 535}]@]'7“ 2 ek EAL Table 200
vehllen, ¥ #F 2% 5k $A47ela £ 40 e
4 8714 TFeIM. calase BA30] A8HAl UElTE )4
ARZRE] strain 19012} 1902 S, marcescensZ Q1% AT},

Strain 1401-& G71MFel AHE 521 bpAallA Pseudomonas
putida, P monteilii, P plecoglossicida®} 99%2] 5418 Btk
(Table 1). Strain 14012 28 SAFo|a, 714 weoly, &

o
L‘TT
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Table 1. Identification of BPA-degrading bacteria by the partial se-
quencing of 16S rDNA

Kor. J. Microbiol

Table 2. Morphological and physiological properties of the strains
1901 and 1902

Selected Close strain Similarity Length of sequenced . . . Serratia
strain {Accession No.)' (%) 16S rDNA (bp) Characteristics Strain 1901 Strain 1902 marcescens
1901 Ser:;zgg grluégcsescens 99 527 Morphological
( ) Gram stain - - -
1902 Se’('fgg byt 99 527 Shape R R R
Pooud y Width of rod (pm) 0.4-0.6 0.3-0.6
seudomonas putida
1401 (AF291048) 99 521 Length of rod (tm) 0.7-1.1 0.6-1.0
Pseudomonas monteilii Motility - W d
(AF064458) Cultural
Pseudomonas pleco- Growth in air
glossicida (AB009457) Growth anaerobically
! Accession numbers are available in GenBank database. Growth in KCN medium + w
“Similarity was obtained from the BLAST search. L
Physiological
Catalase + + +
Serratia proteamacuians DSM 45437 (A1233434) .
Serratia grimesii DSM 300637 (A1233430) Odease - - -
Serratia fonticola DSM 4576 (A1233429) Glucose (acid) + + +
Serratia plymuthica DSM 4540F (AJ233433) OF F F F
Serratia ficaria DSM 45697 (AJ233428) )
Servatia phila DSM 123581 (A1233427) Carbohydrates, acid from
Serratia odorifera DSM 45827 (AJ233432) glucose + + +
Hafuia alvei ATCC 13337" (M59155) lactose _ _
Obesumbacterium proteus DSM 27777 (A1233422)
Strain 1902 maltose
—[r.se—rmua marcescens DSM 301217 (AJ233431) mannitol
Strain 1901 raffinose - -
L_:K{Lﬁel[a preumoniae DSM 301047 (AJ233420)
Citrobacter freundii DSM 30039" (A1233408) sucrose + o
Rahnelia aquatica DSM 45947 (A1233426) xylose - d
Proteus vulgaris DSM 301 18! (AJ233425) thamnose _ ~
0.01
sorbitol + +
Fig. 3. Phylogenetic tree based on partial-16S rDNA sequences. The trehal + .
phylogenetic tree shows the positions of strains 1901, 1902, the type © a‘ose
strains of some Serratia species, and some other related taxa. Scale bar adonitol - d
represents 0.01 substitution per nucleotide position. Superscript T arabinose + _
means the type strain. duleitol _ _
glycerol + +
Eajo] 9l 7HFORA A7)E 07-1.0X183.0 umol AT inositol * d
(Table 3). KCNo] ¥3H8 4219} MacConkey agardll A A5-& Utilization of citrate M * *
KA, catalase®} oxidaseZ4d-& VFERNRLOH, citrateE ©]-8-3} Aesculin hydrolysis * d
FOL} urea, gelatin, aesculin #3152 AATH 2 wel g Indole - - -
X A9 AH2RE stain 14012 P puridaSh 7V FAGE 54 Hydrolysis of gelatin + ¥
$ 7HAE ' Ao GRlo] B0 P purida® S U Urease - * wi=
AZ7HA] B1E BPA B3UAEEE Lobos S(16)0] AT+ Arginine dihydolysis d -
2= B3 a3 249 5714 HAlaEel MVl 759 Hirano 5 Lysine decarboxylase + +
(13)8)  Plewrotus ostreatus?] Aol k. ©1&jel Tramefes Ornithine decarboxylase + +
villosa® laccaseoll 2|3 BPA ¥3|= g v} ITh9). MR - - d
VP + + +

MY & BPA Bal0| Y E2| BHSY
BPA RmAEZA HF d¥H] " 3 FFE

d: different reaction in different strains
O: oxidation, F: fermentation, w: weak reaction



Vol. 37, No. 3

Table 3. Morphological and physiological properties of the selected
strain 1401

Characteristics Strain 1401 Psezs;;;naonas
Morphological
Gram stain - -
Shape R R
Width of rod (tm) 0.7-1.0 0.8-1.1
Length of rod (um) 1.8-3.0 2.0-4.0
Motility + +
Cultural
Growth in air + +
Growth anaerobically w +
Growth in KCN medium + +
Growth on MacConkey agar + +
Growth at 42°C w -
Physiological
Catalase + +
Oxidase + +
Glucose (acid) + +
OF O O
Pigmentation + +
Carbohydrates, acid from
glucose + +
lactose - -
sucrose - -
xylose -
Utilization of citrate +
Aesculin hydrolysis -
Indole -
Hydrolysis of gelatin - -
Urease -
Nitrate reduction w d

d: different reaction in different strains
O: oxidation, F: fermentation, w: weak reaction

marcescens 1901 S. marcescens 1902, P putida 1401YE BPA7}
100 mg/l B 500 mgil2] SE= E3FhE PAV v =|ol|A] A4
3} BPA -‘,_—stZgE—g AE R £33t BPA 2EAHS £
AVElTE BPA B% 100 mg/ol Al #iklS AS(Fig. 4), 3%2]
T F S marcescens 19029 FA|AAo] $Fal@ o, 375
25wl 39 ol el BPASl 237k A9 olRolAA o
Ao H/EALUL S marcescens 19012] A9 Wik 29 &
BPAZ] o 30% ReIEIRLT, ol 727k vjke Az} Rahol
sl egron, FANRE W 29 olulel AR5 o
2 BFEJY. P putida 14013} S marcescens 19012] A=

BPA HaiMTe] ®al 2 BY 193

030
0.25 4
0.20 A
g
< 015
=
g —O— No strain
S 0.10 4 —&~ Strain 1801
D ~—O— Strain 1902
[&] —— Strain 1401
0.05 4
000{ O————-O—O—0C —0 -
T T L — R T T T L
0 1 2 3 4 5 6 7
100 4 —_— —0
1
g
a
o B0 -
©
2
=
i1
Q
o
70 4
—O— No strain
—&— Strain 1901
~&— Strain 1902
go | —¢— Strain 1401
— T + — T Y v T
0 1 2 3 4 5 6 7
Culture time (day)

Fig. 4. Biodegradation of BPA by the selected strains. Strains were
cultured with shaking in the PAV medium containing 100 mg// of BPA
at 30°C and 130 rpm for 7 days.

ujeF 3ol BPA B EL0] 20-25%= LERGow, 1 & W
THE BPAS] fie B A Qoith AEHOE BPAYE 100
mg/lNA] S, marcescens 19012] BPA ¥-8)%50] 713 948} Ao
2 ERIH
E5(500 mg/h2] BPAONA widHS 7Z-$(Fig. 5), BPA ¥

E 100 mgie) As-obe 2l wid 297 A TA A lag
phaseﬂ- g 74"—;]'540494“1, w3k BPA E3)= wf ok 2 Foj

T3] olFolAlE RoRE Ul P putida 14012 T
2 0Dt 06 JEZ The 239 FEEL} A S50
W, S. marcescens 19012 739 ODGOOOI 02 AZE BPA 100
mg/l A B FH-E e} & Ztolz} Q1AL BPA Ea)so] 7
S. marcescens 19010] 2F 20%2] w+& BpA ESF{S Hol=
YHH, P putida 14013} S, marcescens 1902 W%k 32 who)| ok
40%2 BPA E A& YRS &, P putida 14013 §
marcescens 19029} 74-9-, *EE R} 1%:5(500 mg/hel A1 BPA
W E o] 29 A% 3 Ao vehdu).

SRt 2@ Ol 28t BPAS| &3
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06
—C— No strain
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Fig. 5. Biodegradation of BPA by the selected strains. Strains were
cultured with shaking in the PAV medium containing 500 mg/{ of BPA
at 30°C and 130 rpm for 7 days.

HZE AdE 3 779 Bradl tIE EAEANS A A,
7y gEEuitt A £ 15ke BPAE Rruf 58Fo®
e S #aAd & Ak welkA, ol 3 dFES 5
o2 BPA #3H P 283 AR S| widshs
$7F B} £& BPA I a&S Jehd 3oz AzEe] &%
v kol 2}gk BPA WA A S BTt o] S A
BE 322 FFEE 190141902, 1901+1401, 1902+1401, 1901+
1902+14018] Z¥o.g T3 wjdstg o, 305s o5 wjorst
o] BPA ¥3l'5-S Hlal - ZASIATHFig. 6). E3hieke] AE+
Zoll A= 100 mg/d BPA T%2] Z$- S marcescens 19015} S
marcescens 19028 S L RS wir} B E80) 7 &9k,
500 mg/l BPA ¥ B9 S marcescens 19029 P putida
14012 Eghuldst A7) 7P &8 Bl ass vehllth 2
Ay, S5 E 53 BPA Eeld gl vls) BPA E3lage
A Eg=)A) fekon], AEH 39 e st Edu) k]
oI5l BPA #3lE8-S Wlmet AH, fofd Aol YeRlA] &
At

Tsutsumi 524> BPA 40 mg/ol] 4¥813] Eoj& o]-83}] vk
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50

I 500 mg/
71 100 mgh
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Q
=
QL 30 4
o
%
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©
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Fig. 6. Biodegradation of BPA by mixed culture of the selected strains.
Strains were cultured in the PAV medium containing 100 or 500 mg/{
of BPA at 30°C and 130 rpm for 5 days. 1, No strain; 2, strain 1901; 3,
strain 1902; 4, strain 1401; S, strain 1901+1902; 6, strain 1901+1401;
7, strain 1902+1401; 8, strain 1901+1902+1401.

A1z A, 1217 el 100% AAE8-E Ve iiokn B s}
AT}, Ohko S(18)2 FZu| S o83l 40 mg/i®] BPAZ 204
7itol ghd3] Haislnt, 2Lt BPA 40 mg/RlE AErd
M AYE FHstAThE A A5 27} opd slsty b
ol ofgt EallE orlste o, B Ao AEE i
o &3] BPAY AEsel= e Ao g M} Hirano 5
(13Y2 Pleurotus ostreatus’} 04 mM (91.3 mg/))2] BPAZS 122
T oF 80% HlPChT B8N, Lobos S(16)2 Belds
MVie] AL FATEE 10 o FoT dhe] gA|7t wioksl Aw)
270 mg/l ‘E%2] BPAS 80-90%7}A] Ealldhthy M s}, o]
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ABSTRACT: Isolation and Characterization of Bacteria Capable of Degrading Bisphenol A
Hee-Sik Kim, Young-Ki Lee, Wan-Seok Lee, Chan-Sun Park, Byung-Dae Yoon, and
Hee-Mock Oh* (Biomolecular Process Engineering Laboratory, Korea Research Institute of
Bioscience and Biotechnology, Yusong, Taejon 305-333, Korea)

Eighty-seven microbial strains capable of growing on bisphenol A (BPA) as a sole carbon source were iso-

lated from soils, waste waters and sludges. Among them, three bacterial strains were finally selected as
potential decomposers through measuring BPA-degradation efficiency by HPLC analysis. Two of these bac-

terial strains were identified as Serratia marcescens 1901 and S. marcescens 1902, and another was
Pseudomonas putida 1401 by 16S rDNA partial sequences and based on morphological and physiological

properties. They showed higher cell growth and BPA degradation in PAV (PAS medium containing vitamin

mixtures) than in PAS medium. The degradation efficiencies of these bacterial strains were within a range of

20-40% in the PAV containing 500 mg/l or 100 mg/! of BPA for 3 days. S. marcescens 1901 showed higher
degradation efficiency at 100 mg/! of BPA than those of other selected strains, while S. marcescens 1902 and
P, putida 1401 degraded a high concentration of BPA (500 mg//) with a degradation efficiency of 40% for 3
days. The BPA degradation using a mixed culture of three selected strains showed the similar level of deg-

radation efficiency with that using a pure culture.



