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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.

Key Words : Bisphneol A, Biodegradation, Costal sediments, Labrenzia sp. YY- 1

&

i)

YA 7 x/—JVA [BPA; 2,2-bis (4 -hydroxyphenyl)
propane] (SAGIMEELLFWE BREEAVEY) FERAH
B aWEE LT, BIRg (ARRET) o "BEERLE
Y EMEFTRISPEED 98, (2 A M7 v TE Nz, BPAIGE
VR B — R A — Mg & =R DBHEEOIER L LT
SNBHIIH, Hha GEIRORIAZL LIS ERSTED,
2003EDENFEEIIR43T t TH A, KL EBKBESEET
DOBPAROTE L NMBME CRAITOATED, Kig
BErhibd, Tho0BEPSBEEE TR S TWnD Y,
BPADEW 3ROV CHE, (EF T OHEKLETG R L
K GRS S ORAKRE TS (LT
WAH, KB OWTIIEN B TORED D
BOHT, FHEHFEDIC OV COEYSRIT LA 0,

BPAZTRAIE 12D Tid, RIS JE2 HMY 18K,
TR IED 5 Sphingomonas sp. WH 1 #8?, JH+IEH»

5 Sphingomonas sp. AO 1 FR™", AR5 S. paucimobi-
Us FI- 4 88" S0 BES N TW L, Wihd ikkelE -
BIEPLOTEETH Y, WAKEED S 3 Sphingomonas sp.
BP- 7 kRS SNTV2DARTH S, = TR
FETIE, R OBPADER AR L BT, Wk
HEAEY) % el L 225 W C OBPA D 7 & USIZBPA A
REEOGA 2N, S5 TEHEY 2 5 BPAGRAMTE O
SR ATz,

ME E A

TR

NEATT, BAET, LTI OWEES S TS, RE L2
LAV TERAYSH 1 emDFE S CHEEEREY % 57
L, MEALAERICANTHERZICHERE), FOHD)
BIZEBRIZ AW,

2007412 A 21 H5AF. Received Desember 21, 2007.

IKEE RFERENEEEL (Department of Food Science and Technology, National Fisheries University)

T B Y FESRSE (corresponding author) : toshima@fish-u.ac.jp



372 BUF, LW, 0T, &, EH, Z

IEHEASY & 1T ERG

) A0 (Cosmosil C18 OPN, 7H 545 A7) 10g
12, 500mg/1DBPA b b I ¥ ¥ETR100ml & ~ %4 > 500ml %
Mz, el soMEEL. ExXy hTRE
5 BREE, 30-40CTHE LT, BPAZRES T
VHTVEREL, B, ZOLEPSIE, BPAIIMKM
Ehdehoiz, $72, BPAITHLME TEOREL B,
COBPARXWAE ST ) A7 V10ghk 1 LOAAREH

(NaCl, 17.53g; MgSO++ 7 H:0, 4.93g; CaCl:- 2 H:0,
1.47g; KCI, 0.75g; KNO=, 0.25g; NH.Cl, 0.25g; NaH:PO
- 2H:0,0.03g; Na: HPO+ - 12H- 0, 0.07g; 0.03% ¥ ¥ 3 »
BI2{AE, 1.0ml; 7T k8%, 0.10g; COMBf= & B AW ™,
0.1ml; Tris, 1.20g; pH7.5) IZHNZ, BPAZ50mg/ 15 ¢
UATVAAR A RELL 2, 72, BPARREF ST
DA V10g% 1 LOT ¥ % &L PPES- 18 [NaCl,
17.53g; MgSO++ 7 H:0, 4.93g; CaCl:+ 2 H:0,1.47g; KCI,
0.75g; 7 = Y Hi#k, 0.10g; R RT b+ (HARRBE)
2.00g; 7074 —A~XT k> (Difco), 1.00g; 74T
k> (BBL), 1.00g; BERHHY) (Difco), 1.00g: pH7.5] 12
Iz T )7 VPPES- I EE A AL 72, B54&%, 30T T
fRE S Lz, MEMAEIZER (OD 600nm) THEIEL, M@
HMARBEUE 1 1 g/mIDDAPI (4°6-diamidino- 2 -phenylindole)
TR O, BATHEOLIEMIEBH- 2 8 () 2 8X)
TEH#L 72,

EERD 5> DBPADH

SOMOMEIZLY, BEHEELEL ) AVE
BT, KAepHBPARHI L, BB EEIIOWT
EEREo7anRL A& ML TREL, mO5HE (2,500
Xg, 570 LT, ruuskibakEg @l ciEE g
TS & L7z, S #7700 nTiE, #0.01gBUH L
TEHBREHEL, 1mlOYTF L z—F0 T3 EHEL
CHSEHEE T, WIS ) A7 0.01gi2xt LCL.0mlod 2
OOFRVAIERL TS ) A7 vk L Lz, B,
IS O FETY ) BV AARHID S ORI,
WBULETHEZLETOWHEL TS (F—FI3RLT

W),

BPAZEDHEIE

BPAEIZ, Sk y o< k7F 7 (HPLC), H A2
0w k777 /EEGE (GC/MS) 7 b L& E
TlE L7z, HPLCIE, LiChrosorb NH:-10% 7 4 (4.6X
250mm, GLA A =¥ A), 880-PUNR> 7 (HARGK) %

v, BEHEIEAFYY 78 —b (4 1 1) Tk
2.0ml/min, HiHIE2770m CSPD-10AMH S (B %
WT25T TITV, BPAFREMEN AT L I L ¢, ok
DBPA%REE L72o GC/MSOMEHIBSTFA (GL¥ A T~
A) TR AFT Y IAEL, GC/MSEEESaturn20005 (7%
D7) RAWTHN L7z, 7T AEDB-5ms (JRE0.25
am, 0.25mmX30m, J&W Scientific) % vy, BIGAL 136
FRITI40T 2 5320C~FIR L, D% 5 53 H320T 12 4E -
72o BEIHIZAY Y AT AFFEE I ml/min THWV /2, &
TEEA A AMET, 414 V{LEREIET0eV, 12 bT
TOMREIFIS0T, HAEHEAREIEL300T TIT o 72, WL
BEETE, aFBERT LR S—FrTv—) T
277TnmOBIEE % flE L7z,

R O—E IR ER £ 16S rRNAEIRF
IBEACHIRTE

MIRRTRE &EENPRE, BERERE W CBIE L, 7T 4
HERIKOHE" ©, A F 24— ¥HBRIEF bro— 244
FOY—VHEBRK (=v A1) 2Hw, 757 —EEERI
3 %BEEALIK SRR & IV THT = 720 Mo — R PEIRERER I,
API2ONE (HAY A X ) 2—) ZHAWTHELZ, 16S
rRNAER T, 13132RK (F91,405bp) ZETHROE"
TPCRIIE L, ABI PRISM Dye terminator cycle sequenc-
ing ready reaction kit (ABI) TR, DNAY — 4 ¥ ¥ —
ABI310E! (ABIHL) #FWC, #OIRERS|%FE L,

60 L
= 50
n
o0 B
—n—

5 s ./ =
< 40 {\ & =
E n 107 2
5 / 2
<= . Q
% 30 o \:
= ] 2
> / 5
£ 2014 - 108 3
8 10 &
3 [ |

0 T T T T 105

0 40 80 120 160

Incubation Time (hr)

Fig. 1 . Concentration of bisphenol A (@) and bacterial
cell number (H)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 2.3
Daidou Fishing Port <0.3
Ohmi Fishing Port <0.3
Aio-higashi 0.4
Estuary of Fushino River 2.3
Shuho-oohasi Bridge <0.3
Shira-tsuchi Beach 0.9
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Fig. 2. Concentration of bisphenol A (@) and bacterial
growth (H)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 Spectrophotometry 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

4+t o+t L+t
| + - | |1kt

+ +
|

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

* The data was referred from Sakai ef al.®.
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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 % 10°
Ohogibashi o .y 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 10
1.0 8.3 1.8 x 10°
Sterilized 2.0 11.0 87 x 10°
3.0 26.7 14 x 10°
Yoshimo 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 % 10°
3.5 47.4 34 x 10°

* ND: Inoculation was not done.
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