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Development of a safe solid-state microorganism nano fiber polymer composite for dec
omposition of harmful chemicals
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A very safe and environmentally friendly solid-state material for bioremediation w
as prepared using a combination of Aspergillus oryzae, a porous biodegradable polymer. The novel material
was capable of decomposing 200 ppm formaldehyde solution to 0 ppm within 7 days. Degradation ability was ﬁ
rolonged by addition of yeast extract-peptone- dextrose (YPD) medium into the composite; 200 ppm formalde
yde was decomposed to O ppm over 8 additional decomposition cycles and 100 days. A unique mechanism is pro
posed where, during degradation, the solid-state composite provides nutrients to A. oryzae.



ik

3.

A C—19, F—19, z—19 (@)

. WTFEBRAA S A DT 5

MFREAREE I, BBESTFTEI NS
FA SN TWB LMo m 0 BE MK
DAL EY BT DEETE L,
THEKIZEENDHRNLVLT T KRR
TINEAAFCEHZ M B2 & F 0 D APk d ko
T2 UNT I R PITkLThofieE
NEFETHZEEREBL W, —F,
Aoy FRVE R 4y 1 DO FEBRLIC B T 2 WF %8
WL T, MAECHIIL DS - JEREEN
532 OWGAE G 2R <K L. FF
TE O BCHIRE &S N & 5 D XA &
WEkT B E BN L TV,

2T AREFZE TR, B & A RE S
HoESFOBEEIC LY, e TER
A A e BRI LA R ORI 2 3 A T
SO OB LI, =zt
BRIZEENDHAKIBEEDONA, F~v AL
FECHLIFT L YU BTy K
WTT 77 A3~ b LI IRBIK 2 K
BIciET 2 FiEE OISR 5
RRICENTZZILEERDESITHIE T&
LHEBxT, ZOFHBEMIX. S/ T4
AN—AbIZ KV Fm A TE MR DEEcT
HIFERE L, FBEIRICE R <
AN AAEZICEHN L TEILER %2 R E
TE DI D, EHCHMIZBEINIC
REICHREE T 2B EAERME L L
TR LEZbDTH D,

I TCRMAEEZ T, R EHEE

WHEIC, Mz BEICEE L TR L.

HEWEO@EONWAEEE ., R E T
X HBE DT L LT ORERE & [FFF 12
o & TEMEREREER AR & 72
DIBEEBEZ, RIFEOERIZE ST,

. BFFED EEY

HESWE S DRI DO D%
W & ALFEWEICRT D OIS
BEAETAHXF L - XY F T4
N— (EaT%H 2#HEakT52L7T
T35 BE KK s B &R & ¢l AT e
7R SRR LA B 2 AR5, ZOEM
DI=DIZLLFD 3 BRI OV THFRE AT -
776
O B Of EWE S iEGE & A E e it

iR

WA & AR ) 7 7 A

N— L DEEAL DB 715 O MENT
@ HEWMOWHE - KFHICHBIT268EY

&5y fiRe

WFEE D J5 1k
1) BEE Of EWE e & & O

OAMZEICH WD HEIEKELE LT
Aspergillus oryzae RIB40 % VM7=, A.
oryzae [XHAH L U FE & L CTIEH,
e Zp CofgE TRICHH I TV D
HEETOYEEERD THHNL SRS
HEOBNMERED E L TRDLR TV

2)

3)

ff FHEEHL & U C YPD WR{AEE s X OY PD
WA V-, 528 L= 2 AL
AT NVT B REOEWIRICAIL, EDRE
P I B Sy ik % AT L 7=,

OF EW AN e Bk

A. oryzae OIR/JV AT VT b R
RAEATV, RAOFBEEHIRE (MIC) %
sR7-. PDAFERIEHIZ W, IRINT 5
BHEMEDOREZ A LT A oryzae %
FER AR EHIE CHEE L, 30°CT4 HFH
DEBRERB A =— DA EL BHIC
TRIELZORBERI K D MIC Z 3 L
7=.

AR /i oy TR A TR O (ER

OFE D& T 5 e 72 ORI I

~A 7 a AT — )L OIS & 5
L7opkt e Z2UEIR, 7/ 7 7 A N—]
FERERR A ERL L 5%YPD YR IARES M 5 mL
FZ A. oryzae D1 % 2X 106 / mL %
W L7 BRI RIE S, 30°C T 5 HIM
DR L HIEERITTIT>7-. A. oryzae O
(PEMDRE MR T D72, B&%ZO
A& EEAE FBEMBIRE RS &
MR & 9 5k C fcil 72 PO A o & >R 0
7-.
O/ FeA= W/ & T EA RO (R
HARbeET v E S L2, BEMEE
ESL U7z, Jebt & 72 B A YER 4 112
X PCL & H\ /=, PCL ZHW/-Hhm L L
C. PBSA IZEHEXT A. oryzae DBHE R4y
it H+ 52 Enn . HRIAET NV
T T2 FEE D o3 iR - SRR IREUS & 2h R
MIZITA2 &2, ERIFEL LT,
YPD £241 (Difco /N7 & —IR) 40wt. % &
PCL Ly b % 80CTIRM L, H ET R
ML ATy — RRICLEZ D DIT,
A.oryzae OffEZEDDHT-HDIZ 20um
DAT UV VAA a2y —h%&E 80° T
IARNEEE U7~ YPD/PCLEE SR Z/ERL L 7=,
ZOBEEIRIZT D A oryzae FfHE S
7= O % B /AR /PCL HEAIK & L,
T 7 7 A NIRRT SRR &
a7 % 0 2 WOk Mg U 7=tk AR IS A
RHEZ R LT,

AW OH EWE R ReaTAm
OH&HE & D 53 fRPEFEA

FTE DERIRE D EWME, FLVLT IV
Fe R, TZUNT IR, UFFH,
VAR N = N = S R i (b ke SV =2 V)
YE (RBBR) SICHEAWMEIRE S,
R OPRERAD B O WE SRR E
K72,

QK HH T D 43 i FEAM
BricHERKRLVLT LT E RIZH LT
KA OW A fREEE 2 FR LTz, A
AT IVT b RERICER s, 7
VI —ANTRELBEZ —-EIZLE
%, BEWMEEMIE, ToBOKMT



ZENRD60% THD20~50 u mDILEEZAH
T 5B IRA~DOE DO D L < 5fE
Thotlz, £Z T, XY F 774N
— IR D> B R DO TGIR D % FLUE K % Ve
L7, (3)

—¥ 3) EAYMOA EWE YR TAN
DA D EALRE
4. WFIERRR K 3WZRLEEEE/ ) 774
1) BWEOf EWE S fiRe & & Otk IN—ZIVEK A 200 ppm DRV LT LT
A DN R R RE T EWE X RV AT bt RISIRICIEIE LTS a0 BES L Z
LT R, UFxY, X, 7T b7k R T4l LT,
a7y, T IUNANT IR, HEMEIZ KA 250
72 B CTHER LA EEORONEL LT LT [t | L,
vt K& & =75y MIFEM72 0 fREE & 7~ m

77 THPEIEEEIZ 500 p pmblL ETHY | 8
BEHEHELYED 2000 2D 200 ppm DAL L
TIVT b Rk A 7 HETO0 ppm £ T4k
L7,

Concentration (ppm)

4
I
1
I
1
1
1
1
|
I
1
I
]

50

2) B & AN RE ST OBEE 0 : - - -
BB & O RV 0 F O B & AT R
’fﬂﬁ L%@?\&\ %n 6 %ﬂ— / 7 7 /( /\\__‘g # Shacked conditions & Static conditions

LERIISH U, X 2 (20 ks sy WL o LEHBEOFNEHE LGS X

T L AUE AR~ D BE O B R % O RREDNHS T AR ICITREN B &
Y, mole, Eio. BEOEKIMESR TITAR

i} VAT VT RN BIRNEESR
I . Sl o Large (K Dok, T OBRFREICEMS LI,
(':5{ (20~53pm) |  (53~106um) | (106pm and over) T7ERRIF—PICL) XD RS
: : NDHZENyIoTZ, LT, HiE

o GRS N AR LT 5 BIZILRE S HEFF S 1

’ L , D END Dol OFEWE S Rk
: e i WO R HERR S T,

@& DL
B 1127 L7 KU S fif 2 i C ~50ppm D
RIVAT VT B FORENESLNZ, &
ROLGE ., 24 BEfEIZ ICIRENZIEEr &
o T, KA TOWAEITEMIENGTRD &
NI, ZO%OSIRPAETH - 7,

QE W A ATRE R E AW D IERL L L AE
EWICHEA4EBT SEH-0ICHED
Bk oy & S FUEIRICIRERE L 7=, & D%
EE TS5 IR L,
Spores of A. oryzae j

In the water

C Supply
% Degrade

K 3F 77 AN—18EEN»5DLIE i ) @«
,fjx 0) 113% Degrade a Poly (e-caprolactone) and get more of nutritional source




FATH /o R o TR AT L & Bt
IR D Z L THEOEMAET N RIS
b, ZDEVERDOE R THENIEHFE L
THAE L, 24T, A& 5+ 0
3R & TN DS 4y A A LR
R AZEBT SIS L2 AREIC L,

ZOFER., 100 HEL B i L, 200ppm
DRV LT VT & KRR O EMEAL 0T
2D LMo Tz, (TX6)

2+ 4

Coneentration of formaldehyde / ppm

0 20 40 60 80 100
Time / day

s Re-addition to 200 ppm formaldehyde solution
6 FHZEIMLIESY OB e
5. E7RFEER

UdEssam ) (B 5 1)

@D Ikuhiro Tanida, Asami Sakaue, Satoshi
Osawa, Development of a safe
solid-state microorganism /
biodegradable polymer composite for

decomposition of formaldehyde, dJ.
Polym. Environ.,, 7 & A , DOI
10.1007/s10924-014-0644-0,2014,
ppl-7

@ Yuki Yoshikawa, Takefumi Narita,
Satoshi Osawa, A chitosan nanofiber
suspension wound-healing dressing
provides sustained release of a
therapeutic agent, Kobunshi

Ronbunchu, ,#&#i#A Vol.70, No.11, 2013,

pp.668-673

® Ikuhiro Tanida, Yoshinari
Moriguchi,Takefumi Narita, Shinnich
Ohashi, Satoshi Osawa, Degradation of
Formardehyde and formic acid by

A.oryzae immobilized on a
micro-patternd surface of a
biodegradable  polymer, Kobunshi
Ronbunchu, & &t 5 Vol.70,No.9, 2013,
pp.502-509

@ R, BEINVZ I VBT HLRX
VI —EBRE T ORIAEXORE, v¥
2, HFmA, Vol.86, No.9, 2012,
pp. 508-514

©® R, BEH TEE) & L TRMES
NDMEMIZHOWNT, HABEER SRS,
A, Vol. 106, No. 8, 2011, p505

(xR Grefh)

O AbrrEE—, WIS, REEZE. mAN
F. ERPICRE, K% O X Rl
Ha A b Uiz et BHe &
DR - [ABIZ I T DA FEWE D5k
% 65 [AlH ARAEY THRFIRKRE, 2013
F9H 19 H

© KA # SHEGTF. FHEZLE., KE
B, & YL Hap-Tio2 HALMIC L B
HEARTFTE OW LA & o7 e
% 65 [AlH ARAEY THRFIRKRE, 2013
F9H 19 H

@ EBE—, BET I BT U AR—H
— OREREARIT, HARZ(bF, 2013 4
3H25H

@ mHEST . HH KA . KE
vImaTEXFAN) U EBET X B EE
b L7=@ ) 20 L 528 EWE 0w 5
&R, B 64 Bl H ARAEY) TS FIRKRE,
20124 10 H 25 H

® WL, BFEEIl, AHBEZE. KiE
W B/ AR S FEAE S VBRI K
DRIV IET VT B RO43fE, 5 64 [A] A A
AW TFERR S 201248 10 H 25 H

® Kenji 0zeki, Development of
acrylamide—free ready—to—drink coffee
by Aspergillus oryzae, The 24th
international conference on coffee
science, 2012, November, 12

(P ZE S PEME)
ORI GE144)
R T INT R Rt s n—=
N L]
FEBAZ - R
MR - [\ E
FHXH « BT
F 5 R ARZE S 2013-158289
HEEEH B - 20134208 H 19 H
EWNsOR] . EWN

(Z Dfth)
i eE
201276 A 1 B BREET 4 VABRFRIZHEF
Ak 1887

201243 A 11 B  HA» LA %5
AT R

6. HFFTHHER

(1) Wrgefdss
KEE B (0SAWA Satoshi)
GIRTHERTFE « A A - AL - HiF
IEEF S 50259636

(2) Wrge oy
B (0ZEKI Kenji)
GIRTHERTFE < A A - AL - Bz
WoeE %5 : 40410287



