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Degradation of bisphenol A in coastal sediments and isolation of
a degrading—bacterum

Toshimichi Maeda®, Tsuyoshi Yamasaki, Tomonori Yamashita, Manabu Furushita,
Kazuki Harada and Tsuneo Shiba

Abstract : Bisphneol A [BPA; 2,2-bis (4-hydroxyphenyl) propane] is an endocrine-disruptor. The de-
gradation of BPA was studied on coastal sediments, and a BPA-degrading bacterium was isolated. BPA
was degraded during 1 week incubation by bacterial population in the coastal sediment. The most probable
numbers (MPN) of BPA-degrading bacteria ranged from <0.3 to 2.3 cells/g wet of coastal sediments. A
BPA-degrading bacterium, strain YY-1, was isolated from coastal sediments. Although the bacterium did
not utilize BPA as the sole carbon source, YY- 1 degraded BPA for 1 week in addition of peptone and

yeast extract, or sterilized coastal sediments. The strain YY- 1 was an aerobic, short rod shape, motive,
Gram-negative bacterium, and the nucleotide sequence of 16S rRNA gene was close to that of Labrenzia

aggregata.
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BPADEWFEIZ DOV T, (LZETH ORI R ML
AR K FORKBRETIEANLNT
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BOAT, HHEREWICOWTOEWSRIMEDL 7V,
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Y H4V (Cosmosil CI8 OPN, F+4 54 7 A2) 10g
12, 500mg/IMBPA b VI ¥ ¥E{100ml & ~ F 4 > 500ml %
Mz, EehCHEE, 5oMEEL:, ExXy P TLE
205 Bk, 30-40CCTHEMEL T, BPARRE S
VAFVERELZ, 28, ZOLEPSIE, BPAIIKIE
S orz, 72, BPAIRAIGMETEOREL A7z,
COBPARREAE &RV Y AT IV10gx 1 LOAAKH

(NaCl, 17.53g; MgSO+- 7 H-0, 4.93g; CaCl:- 2 H:0,
1.47g; KCl, 0.75g; KNO3s, 0.25g; NH:Cl, 0.25g; NaH:PO4
- 2H:0, 0.03g; Na: HPO.-12H:0, 0.07g; 0.03% % I ~
BI2E, 1.0ml; 7 = EEgk, 0.10g; COMBRE &R IE ",
0.1ml; Tris, 1.20g; pH7.5) (2%, BPA%50mg/1&
VAT IVAARERI AR L 72, 72, BPARRES E/2Y
) A V10g%E 1LOT b ¥ &2 &EPPES- I HH# [NaCl,
17.53g; MgSO4+ 7 H:0, 4.93g; CaCl:+ 2H:0,1.47g; KCI,
0.75g; 7 T v B8k, 0.10g; KU RTF ¥ (AARHE),
2.00g; 75+ —A~XT b (Difco), 1.00g; 74 ~»_7
}> (BBL), 1.00g; BERHHY (Difco), 1.00g; pH7.5] IZ
Iz TV H 5 IVPPES- D REM AR 72§33, 30C T
e L7z, MIEHEITEE (OD 600nm) THEL, MH
K31 ¢« g/mIDDAPI (4’ 6-diamidino- 2 -phenylindole)
B CHEELY, FHELBEMEBH-28 () ¥ 3R)
TR L 72,

BERD S5 DBPADIKH

SAMOBBICLY, BERYEEREL VAT IVE
FIFTT, KA LBPARIH L7z, HEEEFEICOWT
FEEO s DORV AR MR THEHEL, FHLO08 (2,500
Xg, 54) LT, 7ookva@ryEIL TH# EE
HHRES & Lz 2 A MIZDOWTIE, #0.01gBUH L
TEBREBBEL, 1noYTFLz—F)LC3EHHEL
THEREER, %) H400.01gi2x LTL.0mlD Z
OOV AICERLTY ) A VKBS L7z, %38,
RS OHFETY Y A IVAAR A & ORI,
WU LETHLZLEFORRL TS (F—FI>RLT
W),

BPAE D EIE

BPARIX, BEHMAEr 0~ N5 74 (HPLC), H A%
o< 75 7/EESIE (GC/MS) 7 6 IR
Tl L7z, HPLCIE, LiChrosorb NH:-10% 7 & (4.6X
250mm, GL¥ 4 T R), 880-PUX Y7 (HARGNK) %

B, BEIIEAFY Y Fas/—) (4@ 1) THE
2.0ml/min, HRHIZ2770m TSPD-10AK 2 (Bid) = H
WT25CTATV, BPAREHERED ST & B L T, 3B
DOBPA% E& L7:e GC/MSOREHIBSTFA (GLH A =~
A)THRY AF VT IMEL, GC/MSEEE Saturn2000%] (/3
V7 Y) ERWTHN LIz, 415 LIEDB-5ms (BEE0.25
#m, 0.25mmX30m, J&W Scientific) %\, BA%H X V36
SRITLI40C A 320 C~NFIR L, £ D% 5 5320 12 -
7oo BEIMHIIANY AT AREE 1 ml/minTHW/, &
FEHEA + AMUET, 4+ LEREIET0eV, 14 FT v
TOIRBEIZI50T, FHEHEAREIZ300C TITo 720 Bt
BEETIE, SRER T L 1E S—F v vv—) T
277Tam DY ICEE & fI%E L 720

HHIEE D —Mx IR ER £ 16S rRNAEIEF
IRERSIRE

MR RE & ERE L, SRR AVCBIEL, 7724
HERIIKOHIE® T, ¥ ¥/ —¥RBREF b ru—2F
FUy—ERBK (v 24) 2w, 75 7-EHBRQE
3 %BERALKFEAK & W TIT o7z, MBO—RHIREERIL,
API2ONE (HARY F X 1) 2—) #HVWTHELZ, 168
rRNAEIZT13, 13IF&R (#91,405bp) % ATERO T
TPCRIEME L, ABI PRISM Dye terminator cycle sequenc-
ing ready reaction kit (ABI) TRInf&, DNAY — 4 ¥ ¥ —
ABIS10%! (ABItt) #M\WwT, ZDEERSI%HRE L7,
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Fig. 1 . Concentration of bisphenol A (@) and bacterial
cell number () in the silica gel-AA medium in-
oculated with coastal sediments.
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Table 1 . Absorbance at 277 nm in the extracts from the culture of coastal sediments, me-

asured by spectrophotometry

Incubation time

(hr) Silica gel Supernatant
0 0.291 0.202
157 0.054 0.000

Table 2 . The most probable number (MPN) of bisphenol A-degrading bacteria in coastal

sediments
Coastal sediment from MPN (cells /g wet)
Yume Town 23
Chofu Port 0.4
Estuary of Koyagawa River 0.9
Ohogibasi Bridge 23
Daidou Fishing Port <0.3
Ohmi Fishing Port <0.3
Aio-higashi 0.4
Estuary of Fushino River 23
Shuho-oohasi Bridge <0.3
Shira-tsuchi Beach 0.9

BRSLUER

BIOEEY OMEREC L 5BPAD 7 #F
THHERMORET 2 bR L - EHEEY %+, 10%
(w/v) OEIET, BPA%S50mg/1&T ¥ ) A1 7 VAARHEIC
Pl L TR L7z, ZORROMER L HPLCHHTIZ X 2BPA
REDEREILEFig. 11T T, MEOMIEICHEVBPALR
WAL, 157R MR ICIZBPAIRRIE S N o Tz DR
DWHPE % Table 1 IZ/RT . U B4 VikEEI S, #EE
HHE S & S 12277TamDFFROWNAEI WA L= Z L
75, BPADFHERAFHRL T 5 I LR S iz,

BPAZBRHE D5

TR, BifFh, IWOH oS0 dERERY % 10%,
1%, 0.1% (w/v) DEIET, K4 3EXKToDY ) H¥
WVAAREHICHAE L C21 H ISR L /-, HPLCSMAT CTBPAR
AT0% LT IS L2 Btk L U<, &AL (MPN)
ECBPAGRMIE E xR 720 FDFER % Table 2 1I7R T,
wHr Yy, BfEE, BEIMOICBVT, BEE1g
D HFEHEREY) I BPASG R A2 SHIRAAFAE L 720 E 72

HlKEH O & 5 2l 112 b BPAD M H 2
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Fig. 2. Concentration of bisphenol A (@) and bacterial
growth () in the silica gel-PPES- Il medium in-
oculated with the strain YY-1.
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Table 3 . Spectrophotometry (277 nm) and GC/MS detections of bisphenol A in the ex-

tracts of YY-1 culture

Incubation time Spectrgggotometry GC/MS ( x 1,000 intensity)
(hr) (277 nm)
Silica gel Supernatant Silica gel Supernatant
0 0.284 0.309 329 449
192 0.095 0.000 25 8

Table 4 . Characteristics of the strain YY-1 and Shpingomonas sp. BP-7

Strain YY-1

Shpingomonas sp. BP-7*

Shape

Gram

Motility

Catalase

Oxidase

Nitrate reductase

Indole test

Acid production from glucose

Arginine dihydrolase

Urease

Esculin hydrolysis

Gelatin hydrolysis

B-Galactosidase

Utilization of:
Glucose
L-Arabinose
D-Mannose
D-Mannitol
N-Acetyl-D-glucosamine
Maltose
Gluconate
N-Caprate
Adipate
DL-Malate
Citrate
Phenyl acetate

Rod

Rod

+ + +
H + +

++ 0
L1

+++ 1+ ++ +
L+ +

|
Z,
o

+ +

+, positive; +, week; —, negative; ND, no data

* The data was referred from Sakai et al.?.

BPAS BRHE D 7 Bt & 7 D RRAFE

20014F 8 A |2 T BTk I 38 CHREE L 7 s AR
IZDWT, BPARS0mg/I &L &) 7 7 IVAAR L % FlVC
17 BFHEREEL, ZOBERLFLVERIZI% (v/v)
B LT 2 BB EBHPLCT AW Lz 25, BPAIKR
Wahiholz, £OREER % PPES- I ERFARKE I &
WL, MEEE® &4 ) » 4 )VPPES- 5 Ic B L 72
R, 1 MIERD A TBPADRA AR & 7zDT, PPES-
I FER PR T 3 MHEHE L CRMTEEL, YY-14kE %
oy -8

BPA%50mg/1 &t ) # 4 )VPPEST KM TD, YY-1
RIC X 5BPARA #HPLCTHIE L /=& R %, Fig. 21I7R
To YY- 14RIE, 4R CEFEMAMEMICIIV o7z, BPAIE
208542 S A LEG®, 120BERIZ IR Sk b o
7oo BEEEFIARE L 1920 OWLE L GC/MSHIER R %
Table 312 F £ ¥ 7z, GC/MST b 102K BEICIZY U A4
VIS B & OREEE RIETHE S & b ICBPAIRES I L
PRI SN a2 ol T, FERD2TTam DR SE S 5,
SR LN Lns, BPAOEFEERFHEL TWL LE
AbNb, —F, BPADAREZRFEIRET AT ) BT IVAA
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Table 5 . Disappearance of bisphneol A in the costal sediments inoculated the strain YY-

1 after 1 week incubation

Inoculum of

Bacterial cell

Sediment  Sediment Disappearance of ~ number after the
YY-1 ; ) :

source was bisphenol A (%) incubation

(OD 600nm)

(cells/ml)

ND* 0.0 28 x 10

1.0 12.8 51 x 10°

OChogibashi g o ed 2.0 14.8 48 x 10°

Bridge

3.0 25.5 49 x 10°

3.5 453 69 x 10°

ND* 0.0 39 x 104

1.0 8.3 1.8 x 10°

Sterilized 2.0 11.0 87 x 10°

3.0 26.7 14 x 10°

Voshiio 3.5 46.2 25 x 10°

Bay ND* 0.0 1.7 x 10°

1.0 17.1 21 x 10°

Not 6

sterilized 2.0 17.0 20 x 10

3.0 30.1 21 x 10°

3.5 47.4 34 x 10°

* ND: Inoculation was not done.

B CIEIBPAORBADIIR O e h o/ (F—FIIRLTW
),

YY- 1 $D—fEIK & 16S rRNABIEF AT
YY- 1 BRO— IR % Table 4 12 L7z, YY- 1 4RI,
HRET, EBENHY, X5, h¥T-¥RHED
77 LAREDOERETH o7z, BEMND TP LTHES
N 7zBPAS BN Sphingomonas sp. BP- 7 #k® &1, —f&
HRICB W TERY OFIR G IAED S > 72 (Tabled ),
72, YY-18kD16S rRNABIZF DIFEHALH] (1,405bp)
%, Labrenzia aggregata (GenBank accession No. D88520)
£99. 7% DAHFEEZ R LYY- 1 #RI3 Labrenzia BB T 5 &

EZ bz,

INE TICHE SN T ABPAGRMIE L, FRKLEE
R b GBS NI RFAEOMY 1 #:° LI 2 T Sphing-
omonasBDMME TH B, 2F Y, Sphingomonas sp. WH 1
¥R, Sphingomonas sp. AO 1 #R™Y, S. paucimobilis FJ- 4
¥R'?, Sphingomonas sp. BP-7#® TH 5, ThHDANT
16S rRNABEFEFIVEHF SN TWEd 0L, YY-1#
L OMEMEE, Sphingomonas sp. BP- 7 £k (No. AB276370)
T89.1%, Sphingomonas sp. AO 1 ¥k (No.AB191723) T

87.7% L AHFIMEAME L, YY- 1 BRIZHH OBPASHRME T
horrEZIOHNG,

YY- 1 ¥k &R U /- /3R TRY) T DBPAS 2
BT %2 5 CICE BB SR L 72 iHEHERY + BRR
BWLT, ZORERE 2g%, S0mg/IOBPAREL YA Y
VAAREHI20mIIZ AR, B4 RIBEOYY- 1 RBERO.2
mlA B L 72, 30CT—EMIRE ) ¥ER, BPADRA %
bUNCHIBE R E AR, B, HFEREOHEEERY IOV
T, ZBRBE L T WEEHEEDIC oW TH RRDE
BR%EAT o 720 Table5 IR T & 912, HHEHEMEY ORES
A7 b NICERBROFEICEGRZ (, YY-1koEER
BEWIFE, BPAOBAENIKE P07z, L LEDTD,
W L 72mAE T oY & HFBEEEY IC oW TR L
LZh, —HAMBEGOMER L BPARDEIZIIAMEZH
BIZRON oz, SO ERL, YY-1BROBEHHEIZ
BPAGRICH L CHBICHE{BRL TV ARWI LR E R
720 T, WH L CWARWEBEHERYIE, WE LR
WL B L T, BPABRSEOEIFRER O o7zl b
A5, BPAGRICEAL T, YY- 1%k HHEHERY + oMt
W OMEMERIZENC EATRBE N,
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