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[Background] Organic hydroponics consist of nitrification process enriching nitrifying-
microorganisms and crop cultivation maintaining the enriched microorganisms. Up to
now, soil was used as microbial source and was enriched by regulating the amount of
organic compounds and soluble oxygen. However, accumulation of nitrite without
further oxidation to nitrate was often occurred. In this study, heterotrophic nitrite-
oxidizing bacteria (NOB) were screened to support nitrification. Then, nitrifying
microbial consortia were designed and evaluated based on nitrification activity by
combination of the screened heterotrophic NOB, heterotrophic ammonia oxidizing
bacteria (AOB) (Alcaligenese faecalis AKU103), autotrophic AOB (Nitrosomonas
europaea NBRC14298), and autotrophic NOB (Nitrobacter  winograskyi
NBRC14297).

[Method and Result] Heterotrophic bacteria were tested for nitrite-oxidizing activity.
Arthrobacter sulfurous AKU635 (400 mg/L of NOy), Bacillus badius NBRC15713 (50
mg/L of NOy) and Corynebacterium paurometabolum AKU605 (no NO; production)
were selected as the heterotrophic NOB with high, low and no nitrite-oxidation
activity, respectively. The combination of selected bacteria with AKU103,
NBRC14298, and NBRC14297 were investigated for nitrification activity. Significant
activity was observed with the mixed culture containing NBRC15713, AKU103,
NBRC14298, and NBRC14297, and the nitrification was completed in 2 weeks by the
mixed culture. These results suggested that the designed nitrifying microbial consortia
are useful for organic hydroponics.
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[Hi] er v — 2R 43 AHBRONA PR OEET 2 MEHE HIFL
Ty VB —ZARNA A A EEL L, BEMLEY % 503 2 Ml DB % % 3
PTzo WEE BRI NA FREVERET X M2 EHSE D FEERE R>TW S
72, REFETIEENV T —ZARNA F < A5 ERED B Clostridium
thermocellum % JA\ 72 IKTEMEIREMEA Y % LS % 7230 (2280 L OV S
HRIETH BH FRALKE 2 ERICE LB EW I Z DRV ES TH 5
L END RIFIETIE C thermocellum \ZFALKFZE A KR F ST 52 L %
Hiye L7z,

[Fik] BALKE G KB {E T fatty acyl-ACP reductase (ACR) & aldehyde
deformylating oxygenase (ADO)% 56815 % C. thermocellum O E HEdfbk % VEK
L7z

(2R - £ RILKFAREBERZRBIZ TS 2 C thermocellum DI Eizifkz
TN —RAEM—ORFRE T2 MAR TR L, BICERE L AMRE i
FENDLEWE GC-MS (TR L 720 WG 513 BALKFK IR TE 2o
AN BT NVA—=NTHETFH ) —VERTFA ) — VRIS EHTE
7o W TV A=V T A —EVRFHIRATE 50 ACR IBIRIIKT VT e
F&AFEL. ADO 13 TN % RALKFEICIRIR S 20 E#k T VI — VIZIENR 7 v
7 F#H 5 fatty aldehyde reductase (ALR) 12 & > THEK EN Do C. thermocellum
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[TRL Bi] 4, BRFICSET 28 L LT, AN NS + < A0 6404
xS 2 HEMAERL SN TS, — T ETEMENA F < A2 L
T AEE Bl - X bR EORED SFEAMEIZE > T v, RBFZETIL,
KRNI F >0 — ZAFERMISREEF R AT 228 L, AF 0ol
L7 L TR T 2 2 8 T A VT Y ) — VR BT R RIS 2 E R L7,
[HiE] KBENOBBEEOLF2 L —F —(CERBALT, REHI KT
A MIFIE B U720 KIS REH TR A MBI L22RRIST LT R
O —AFEN S0 E— ¥ — & TIRNA KY X 5 —E#EF. T7 7uE—%—&
PRBIET % ZNENHAS, 4 VT F ) — VEFERENG LI AV TS ) —
VOB ER S 720, AELGORBEILEIT> 72, & 512, L%
JHAWTA VT % ) — VEREZERAT

[WREER] RKFEDTKRTA N IEFRRL72E, BAERICHERT, &)
BWELO— AR ER L2, REH TR A MIH %R LRI LT,
SHEHON KRBT ZHALE, 4 VT ¥ ) = VERERFHREIN, T2,
LGOI XD, 12 fEOEEIERON EAHR SN A VT8 ) —
VAR, LR TR LA L, AV T8 ) = VR EE Lz, RIET
. PERLE L STV Bl B E T HRHFER R T I AI FeLEE Lk
Wz, XD RENRYEAEREDREE 25 2 EATRIE S NI,
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WCIEBRAT L, WRER 2B - 3598 A ECHEI R IE L, BT T
E.coli O157:H7 R ¥t 7" N7 BRI 72 & O M TH O Bigm % 0 < BHE L. ZPDG
LRSEONEOHEIEHGHC L D IFE IS SR E L 2 & MR L 720 4l
BT OB TR G FE COMA 2 B LEREICHEN S JISR1752 128D
WC, ABC Bl o B fk % 5-4l L 720

(5 - fEH] W 2 WAERTI— b L7z PET 7 4 )V A % W &+,
AT EDOWENHEE L KIS &2 8 AT L. ED PET 7 4 VARG D L <
13 LED SGHAS T (HEEE 1000 1x) T 8 WM L7z W Z IR L, PR b
WCTHRBO IO = — B E T 5 2 L 12X ) REH O R IE L7
AAAEANDRFEC L Y. KW OERFOIRET T 4 Hi2LE, "THERET T
XS5 THD S 2 M T 5 2 LA o 7o SElEE DMK L WAE . WIHL
FDWe e, WMAEH OB HE L > TRPEERO S 525 EARATAS
72, BAEZNS OFBIIOWTHGEEL TV 5,
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[Ar] Z8bF 7 » %o &3 200, BEb-CRB LA, BEm R
M. PIREASE LTEMESRTW S, e id, T 2 RT @A) - &7 ERIR
(B) 7 LA (C)p AERL SN B FH el 2 BIZE L7225 S (ABC Jefilili)
ETERALT 2 v LB ) WHDER ERIR OIS IR 2, BNT DRI
REZOGME & LTIt S s, AL TR, JBmuE o ST 26 2 BUsis
COVTHFER T > 2D THIET %,

[J538: - i R] ARSI S 7B & 1/100 PR 00 Wl S 28 JE K AR
KEHIZ 100pL BAR L. BIA I S 2%, — BRI L - Sk e il
ZHAE L. BGETE LED SBHAS T (HREE 1000 Ix) TENZNEAE L7, P
WlEoao=—HEary ba—VikBRXOZNE KT 5 2 &1 ) Ui
Al L7z FRIEKB T O157:H7, #RIRIN B & OV~ 7 BRI & Mo w1
WCREL 728 25, ABC IR OB o b L, BT T
b O157:H7 DEREZ 7 HiA S &, LED JElSTF TR Z £ 512 1 HiR
D& SO R A ORI, LED ik R OMEIZ DT b L
#iToTwh,

Antibacterial effect of visible light-responsible nanosilver photocatalyst
against pathogenic bacteria
(OMegumi Miyazaki', Shinta Fukanoki', Shintaro Tajiri', Kengo Ito?, Kenji Tanaka'
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7 ¥ 7 FMRHEY 0% 3L EDRA L 7R & TR S B it
KERTTF Y T 24 GHTHIENS XA F LY ) —VEQT R F—
AEERRE LTOMHAPREENTWD, ZOL) BRI L, xS
YOMRE 2 5 L oMY AT IRERAEY (PGPB) %2 45HEEL. Thd a2
BICTHEAT 5 2 LTy ¥ 7 MR O A <~ A EREN 2 HIFL T&
T2o ZDO—) T, WAIITERKIC O IRE & MBEOBAEMAEL L, Zomdk
AR E I KES REDZZEZWHOPICLTER, 2OZTENS, L DE
NI F < A4 JERE R FE0 7 F 7 R & S153 2121k, IRENCIA T
FEIRAND PGPB EA DA TH L L EZOND, ZZTTARMETIE, %2
FHRE O R OMED I L 2 ¥ 3 Y EE L, Zoh T RIS
Bl e A 2R & L7 PGPB ME 21T S & & Lz, 3w+ 7 ¥ ilif}
W (X279, 7y X 79, 73 7Y) OFREAH SEF 261 HRoOBAEY
SrBEL. 16S rRNA S5 T 12D R ICB L72e ZOMEE, 70 AR
BN R MED TH D ZEHFWESIE B o7z, TS EARIC PGPB %
iTolcl A, ATF s FOAFEN 4 HRET 2Kk E LT 2B o
ZD9H B 1 BRIGEERARVEM ST D Armatimonadetes P& 3 5 WHETH - 720
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- Fa ¥ Ui 3HB) OFEERY T ATV TH5S PHB I LSBT 5 A
Fo rEMELTHRATRETH S0, hov Fafxv7ivh v B GHA) b
ml—/bktfabﬁi PHA D139 BWHEICER TV S, Tz ik, MEIC
538 L 72 Enterobacter sp. TF & VT, V) 77/ )0 — ARG HHECTH 5 F
U—X#%Hm%mm%%%l(ﬁ&T%%ﬁ%mﬁ@%ﬁOTw%ywﬁ
2\ Pseudomonas sp.61-3 ® PHA T A ¥ PhaCl & 3- Fa* 7 ¥ )b
ACP:CoA b7 Y A7 =7 —¥ PhaG. & HIZIZ R eutoropha H16 #iD 3-k Fu ¥
27 F ) v CoA GISARREHK PhoAB DL T Z A L7223, # 5N/ 4l 2 bk
DF A=A TORY) T AT NVOERBKIIEF KDL o720 ZOEKE L
T, PhaG 2RO F+ T AT 7 — VIS L o TEAMEORETH S 3 b
FEF 37 2 )-CoA HHERED 3HA IC/MF XN TV B RESELE 2 S0
Paeruginosa PAO HIE DK 3HA-CoA V) 7 — Y #{n T % EA L7225 71‘:') T
AFNVOBERICYFHIER SN2 d o720 22Ty PhaCl OF: D I H16 Brilik o
PHB HAMZE PhbC DOBIZT2#EA L2 E 2 A, PHB HRFIIKRE M EL
A5, JEHA PHA OBRIIYH SN h o 720 BUE, HREGOFEIZOVTY
FRT V5,
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[H1) B REINCER T E 2 BEAWRE T X, HE RSO RF =
ANF—OF 7 A & LTRSS h s —%, BB EELERO T 3OV ¥ —
HEPRIWZ EPFRED—D L LTHITONL. AT, MEoEL ~
R#ZAAT 22 LT BEMEO—-MTH S Bi,Se; D F / HTZ2HI AL
FoWITEET D Z &2 lkAhi

[J5ik - #5R] Stenotrophomonas maltophilia TI-1. Ochrobactrum anthropi TI-2,
TI-3. Pseudomonas stutzeri NT-I1. P. aeruginosa RB ® 5 Witz ., Zh <, Hit
LYBF b A R M) u=EERTF L — MEL2Hifbe AR 2288
TSB B THAQAIICHE R L 72 L 2AH, WM OREE b RfE L & 1B G
ERL. QREHUMNICHEMHOL L ¥ L EA ADIZITERDFEMICEE L7,
TI-1 BRIGHIBEALZH) 10 nm DR T2 &K L. Th DS O BHRISHITSNI# 30 -
50 nm ORT 2 AWML 720 TRTORMPER L2 T1L, Ly ERAT R
EEATEY . TORTHILIE Bi,Se; DLFAHEITIE Se/Bi=1.4—1.6 Z 7~ L
2o XD, BHHRICE D EEEL Y BRIZ Se (D) IRT SN, Bi (D) &#EA
FTHIET LV AMLEAR AR ZERT BT LRI L7z DEER bN7z,

Synthesis of thermoelectric material Bi,Se; by selenium-metabolizing
bacteria
(OMasashi Kuroda, Soshi Suda, Hiroyuki Ayano, Yuji Ohishi, Satoshi Soda,
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(Grad. Sch. Eng., Osaka Univ.)
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LB ORI EZR L LAERIC R L7205 FEEOT Y Fa— VAL v
LENTVD, BRI 2ELE B L CHEEREZ T TWA720, Skl
R OZACISIHE AT R v & v ) YD O BRI AERE L 723030 5
T L Do BEHETDHAIKEHEE L FARKICHEE 22, hooZ er
5B AFE L2 F AL OBEICEE L A MA LS L EE SRTwb, Aif
JE IR HBEIR 2 AL & L2BERE 2 IO CRZEM IR 24T 9 2 &I & 0 BEsE
B, BLUOBEELUHENOKKE HNE Lz 41 A—YDORWIEND & o2
B2 2L CHi S, WK% EL L Single Cell Protein (SCP) & L CTOFIH %
Hih & LEBREAT- 720

1RAZ ) == 7L LT, TROLAOHDOEMIIEREEE | F4EH 75 2 A
L. 7 HERERE URIFICAET 2 WE L7z, MR w0k TEN
HEBEPMERTE e TD1DOTH DY v REHDS HEEE 72 Rhodotorula
mucilaginosa TY-92 % CI353E 1| HH TRWAEF % L, B TR OB % i
LTHLEBEXM- 2 L2572, SNEHAKREZ SCP & LTHIMT 22 &2
A HEROEALDOBA S BHIETH %o Rhodotorula JETEFHI BRI 24 A%
VENTBY ., FHARPNS AR 2 /T 5 2 L5 N, Single
Cell Oil (SCO) Z:FE % 47 9 B OMIEHEREERE L L GRS T 5, BUE, HIZ
A7) ==y 7 RTO. IS OO S d SCP AR IH#E L 7k & M
HLTwb,

Production of Single Cell Protein (SCP) from waste milk by using yeasts
isolated from flowers
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i ] S8 2R A RO HARICBW T, SRR KRS &0
WS A A LA A 2R D2 AN F—RERE FHEZERERT
BHBo FHAGHHIIET DI ITHL BN A 4 < A &L Tl
EWTHL) F=r2GEEVnI LR, BREFALAVIOLFETLHIL
P OEMWEEEDFERE LTEHZED TV, 535 Vid, LED B-1,6-
B G 2o 72 B-13-7 VA > Th Y. BEFICERIHET 2 S
WCThHbo AFRTIE, FIFV 2Ly ) —VICEWRT 5720, W17 3
F1) ¥ 53 fRE & D Saccharophagus degradans Ik D 5 3 V) ¥ 4R IS
HUM A2 DB L TELBRET 4 A7V AEICE D 535 Vo RRERE
IR D 57 F % ATz

[F7: - &) 7a 7+ — LIS L o TH S A LT X 72 S degradans B D
5 3IF) YRR OMET & WL, AR EMIEEY v h— 5 VN
BTHDoa-T7NVF = LR LTRSS, BBMIRERER 21T 7212].
BT IF) v EJUS S R4, TLC & HPLC (2 & % 53 A ol o 43 a2
I I35 UHRIEREMRT A2 LN TE TIFY VDTV T—AN
DELEFRHRE L0 TE LD THET 53]

[1] Takagi et al., submitted.
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Molecular breeding of laminarin-fermenting yeast to utilize macroalgae
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[#5 - HI] 3-v o %y 704 Y BG-HP)EEBATBIEOFRCTH 2 7
) NVBOFEARE LTE L OFENLATNT WD, KR IE 3-HP £
HFEE UTHM SN 2580 £ O 3-HP i EAMK W & v ) BN D 5.
F o FERR I RTE T 2 AT FRERR L 3-HP WK, & 3R
Schizosaccharomyces pombe % 100 g/ @ 3-HP f£4E F CTH AF W HE 24 V> 3-HP
EZROZ &2 A Lz ZHUE S pombe 3K R H3FHERE X Y 3-HP 2E
EMRBHOBELE LTENRTVWE I EEZRB LTS, 22 TAMIETIE S
pombe ZfEFE L L TREMEBEZUZE L, FVva—A % RERE L7z 3-HP M4
HEHROERZ HIGE Lizo [J5EE] REHRE A 72 8 45T 12(1) malonyl-
CoA % 3-HP ~ L2443 % Chloroflexus aurantiacus ¥ malonyl-CoA reductase
(CaMCR) (ii) acetyl-CoA carboxylase (ACC) (iii)acetyl-CoA synthetase T& % i F
Z7u T T —EL EWIERAS ) E IV, S N bkE IR i T o R A
L CHi38 L% 0 3-HP % HPLC Tll5E L7z [#5#] A8 #kiZ CaMCR & S. pombe
HRD ACC ZEAL72L 25 0.7 g/L ® 3-HP % 57 ERE L7z RIC 3-HP A 3E
HOH L% HIE L 3-HP ORiBRATH % acetyl-CoA DN % Miid L7z K
WCHEBE A Y Y AR A 2 & T 3-HP AERERIE 2.4 512, HIC acetyl-CoA
synthetase Z BWREIFEH I 2 Z LTI WMLz, F/2W e TOE—F —
DR WAL O I #AL 2 47 o 7oA R, &I 3.9 g/L @ 3-HP LT E
720 THUE, CTHETHESNAFGRERIIBIL27 VI —ZAH9 50 3-HP £
HEROPTIRFMETH S RKHIL NEDO OREFLHEH O RSOz,

Production of 3-hydroxypropionic acid from glucose using recombinant
fission yeast strains

(OAkiko Suyama, Kaoru Takegawa

(Fac. Agric., Kyushu Univ.)
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(H] Fexid. S 7 HTA) - AT FBIR®B) - 7 L1 (O S SN2 5
Bl et % IS L72A%, 0 ABC i iz —W (b7 & » L 874 ) wiibh %
EARICOTILATTE 720, BT HFIHRER G LClifisha, &
S 71 C A B HUR AN & AT BRI O B O W THGE L 720 TR
5,

[J5id - #2R] PURABIE, NISR1705 [7 74 v &5 3 v 7 A KRETF oM
T 7 TR R ob s CHREE] 258 0E L. Tabb, K
ZWAERTI— b L72 PET 7 4 WV 2T 2 W5 S &, BT OB ICHEL
7= Aspergillus niger 33 & U Penicillium pinophilum O % %4i L. FE D PET
T4 VA EHREEFTD L <X LED JGIRST (B 1000 1x) T 8 WEMIE L 72,
Ja T % ML L. PRSI CERB O a0 o — R A T 2 2 210k Y
JaF-DHFRRZWE Lo ANMBADREICL Y, BFEUIREFTTH 2 HiLL
By WBDERST CIEE SIS L HTRERDT 2 2 L2550 o 720 SO M
R, WHEOWE, WA OBA I & > TIHEEED S 54 5100
ERRAENL 720, BEZTNLORBICOWTHREEL TWb,

Antifungal effect of visible light-responsible nanosilver photocatalyst against
fungi
OShinta Fukanoki', Megumi Miyazaki', Shintaro Tajiri', Kengo Ito?, Kenji Tanaka'
('Grad. Sch. Humanity-Oriented Sci.Eng., Kinki Univ., 2[to Laboratory)
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