EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

WEYZBFL CRREEMROAR

Sub Title

Preparation of scaffolds of microorganisms as support materials for bioremediation

Author

FH B #—(loku, Koji)

Publisher

BR&EZAF

Publication year

2019

Jtitle

FERELESHRRAREERESE (2018.)

JaLC DOI

Abstract

EYZNRBBEG. HEVEFNAL TKPLECETNI2EELTRYEZ DBEBREL ., R
NEEAREOERZRZEMTHD, COBMCSVWTRE., FRYEOSBERECET 2 HE
MeRHTlee, DRE<WENZETHC LI LHOOEBMBERTIBDENEETH S,
AMRETE. BWEVORZE LTERMBOBBERFTZT 2. ZREBENEAFIZIIZD
ICEMZENRAORBZDMEZREBLE Lz, 3805, FREEETOERNY—T i, K
REBEHREBEOARBEARNAZERE E,. BERRUATERE LR LB R ERIE L 12,
MAEMBERF, RUXT—HEHRS - BEREEAE Y )L ESIKE ( Polymerase Chain Reaction
Denaturing gradient gel electrophoresis : PCR-DGGE ) (& V) #47 L 7z. PCR-DGGETI&DNA%
BRELERKBITADCEILI>TNY RNEZ—2FBSsH, BENOREBO LB XM EHIZEE
LItWEMOFTEICEMTH 2 1o, £, FEMBOBBZLBEICST3HWEMOEEEEA
AEMELRL Iz, MRELEMBE, EROFZTNEZAN (HA) . REBAL DAL, 7Y
AN DL, TABE, h—AR>, RUBRBLKEZIL, RUILER>THD, EDOZEEHER
FEMEHAE D —RUFRETHY) . BICHANBA TV Iz, COBRD S BEMEZHAICKY)
. HEYMOBEELPTVHBERENL . BREFARAEVHHESEKAZE S THE
EZBREL, ZHLEHAZKRERL 1. REOHENZSCHERIIZAEHAZREL ., ML
MOEEHEREEEHERN L, SHEHANOHEYOEBERFEBEXIY ERBRICEL., ¥
REBFEOBINSE, BREFOBAEVICEI > TERENERAZETHHBER. BEY
DERBEBIIBDICENASHER 2, SEBBEOHENOMEICELETSAEHADK
REKABEEZRENITDFETH S, T, TENOEEFALGTTELS, NAFUVTIR—
ANDSRAERNTEITFETH S,

Bioremediation is an effective method to degrade and remove the toxic pollutants in water and soil
by using microorganisms. Suitable microorganisms for bioremediation and highly designed
supporting materials for microorganisms are required.

In the present study, several microorganisms with different properties were hunt and investigated.
They were obtained from the soil in Shimajiri Marge (Nanjo, Okinawa), from the sedimentary fossil
bed of giant foraminifera (Okidomari, Okinoerabujima), and from the clay area of Aobayama
(Sendai, Miyagi). A comparison of bacterial species was conducted by using polymerase chain
reaction denaturing gradient gel electrophoresis (PCR-DGGE) on microorganisms. This analysis
was effective in characterization of microorganisms and in evaluation of adhesion behavior of
microorganisms on materials because of their band structure derived from DNA. The adhesion
behavior and the total metabolic activity of microorganisms adhering onto the flat surface of several
materials such as hydroxyapatite (HA), calcium carbonate, calcium fluoride, silicates, carbon,
polyvinylchloride and polyurethane were compared. These results suggested that HA and carbon
had good affinity for microorganisms, and the most excellent material was HA. For the application
of HA as support materials for microorganisms, the design of microstructure is important. HA with
porous microstructure by the entanglement of the rod-like particles were prepared through
hydrothermal treatment. Porous HA were immersed in a suspension containing microorganisms
obtained from the soil, and the adhesion of microorganisms on the HA was examined. The
adhesion of microorganisms on the porous surface was excellent in comparison with the flat
surface. The total metabolic activity of the microorganisms adhering onto the porous surface was
higher than that of the flat surface without pores. More precise microstructure will be designed for
HA and the applicability to the bioreactor of this material will also be considered in the near future.
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Preparation of scaffolds of microorganisms as support materials for bioremediation

1. HIREBRFROBE

EYMENRBEERE. MEMERRALTKOLEICEFNIATLFLEMEZ S HBREL. BSN-BAREDOEEXZRHLHMT
B, COEMICHWTIE. FEYMEDHEREBICETIMEPNERH T EE DERMEYZTEISEI-ODEEMFEE
HITBENEETHD,

AAETIE. MEVDIERS SRS OMIEERET£1T o7z, SHREMEMEAF T E-OICEMENEHEDOEL S F R
mihéLf=, b, FREFBTOERY—JihiE, HkBHE M AEFOREGARIEAZEERME. ERENESHEEL
HEIEMEEFRRMEL, MEMBRE. RIAS—EEERE —EREETEY L ES KB (Polymerase Chain Reaction
Denaturing gradient gel electrophoresis: PCR-DGGE) [Z& Y& #rL71=. PCR-DGGE Tl& DNA #IEELERKEN T B EIZL-T/AUF
A=/, MEYOBEER O LB OHEITEBEL-MEMOFEICEN TH oz, £-. FEMBOBZLFEE@ICH TS
MAEYMOEEEERBEEELEE L, WRELEHMEILZ. EROXS TISNEALRHA) L REEAILS L Db LSS L (RS,
h—AR  RIEBIEEZIL. RUILEDTHS. MEYDEBFELARBEEL HA EA—RUDNRIFTHY . I HA BENRTLV=, =
DRI SRBIGHHE HA ITIRY . MEMDIEFEL LT UVVMBERETISE ALz, BRI FARA S VG R LB 0T MiEE
#B1ZEL. ZHBE HAZKEBERL:z. RIEOMEMEEOBREBRICZIE HAZREBEL. MEYOEFEERBEEERETL,
ZHE HANDMEYMDOEE ITFBERLVIBRERICEL BB OSSO HRAFOBAEVIZI>TEEINI-RTA
=EITHMEEL. MEVMDEBRIERBICHEDIZEAHLN LT, SRIIBZFEDHMEYDHEICEHLETEZIE HA DIRER
AEEEZREILTEFTETHD, T-. TEADQEEF BT THLL NAF T I E—ADCRAEBREFTS5FETH 5.

2. MERREEOME R

Bioremediation is an effective method to degrade and remove the toxic pollutants in water and soil by using microorganisms. Suitable
microorganisms for bioremediation and highly designed supporting materials for microorganisms are required.

In the present study, several microorganisms with different properties were hunt and investigated. They were obtained from the soil in
Shimajiri Marge (Nanjo, Okinawa), from the sedimentary fossil bed of giant foraminifera (Okidomari, Okinoerabujima), and from the clay
area of Aobayama (Sendai, Miyagi). A comparison of bacterial species was conducted by using polymerase chain reaction denaturing
gradient gel electrophoresis (PCR-DGGE) on microorganisms. This analysis was effective in characterization of microorganisms and in
evaluation of adhesion behavior of microorganisms on materials because of their band structure derived from DNA. The adhesion
behavior and the total metabolic activity of microorganisms adhering onto the flat surface of several materials such as hydroxyapatite
(HA), calcium carbonate, calcium fluoride, silicates, carbon, polyvinylchloride and polyurethane were compared. These results
suggested that HA and carbon had good affinity for microorganisms, and the most excellent material was HA. For the application of
HA as support materials for microorganisms, the design of microstructure is important. HA with porous microstructure by the
entanglement of the rod-like particles were prepared through hydrothermal treatment. Porous HA were immersed in a suspension
containing microorganisms obtained from the soil, and the adhesion of microorganisms on the HA was examined. The adhesion of
microorganisms on the porous surface was excellent in comparison with the flat surface. The total metabolic activity of the
microorganisms adhering onto the porous surface was higher than that of the flat surface without pores. More precise microstructure
will be designed for HA and the applicability to the bioreactor of this material will also be considered in the near future.
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