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VEVEMERIE Vibrio alginolyticus Oiso-1 (BAF Oiso-1 £509°) ZHWT T Y E=7 DFkE
BRHTzo Oiso-1 I, V'S LAREOHBREME T 2 mld— BN ZME L EDS R
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VEZTPRED LS RWEICERINTVADREHELNICIL, TYESTIREDOA A
ZALERET B,

_6 2_






10 12 3

9831 WRETVEZT&RETE UMM £ FIA LIl LW R RO RS

BRI | EE W BURTEAYE RILEHR
MBI D TEM Ak DURTERS ML)
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HFE, BBRENDOBELOHERMIIEE > TWN2, ZOVEDICEEMEDLD 5,
CORIJDERSOOEDFI VNV ERZERTE7I  BhroE#H L7 T
TTHDe TYEZTORERE LTI, IVARR FTH, IBRTE, KENTTE
EDPREREENZHEDTND, B3PS, 7V EZ7ONBEEDOVNEDE LTEY
SAEDBHASNT VWD, LD L. REEDEYILIE TIE. HIIREOMEEZE S =D,
RHEDOEBEDEL . ZOBR7 VEZ 7O EREZ NIBICEMES 2 I LIZ#L
Wo RIS, BIEREEDENVEREDOEREZZITPTNENIREZE LTS,

Z 2T, AR TIE EBEHEEAEPEEOME L B v EN-TEEE2E LTV S
ZEICEH U, BEEOEWRET Tl MEAOMBIXIBIETEE L 72 2 b, B
FIXFERRICIHEIET 2 Z L DAEETH S, Mo T BIEEETTC7Z YV E-7hRER2E
THMEZANSGZ LT REEZ S Niah > - BREET CHEET 2 MM REE
DR E A5 o

2. RERITR

2.1 BEEAHE YD

FENBEERFEFROREP SRLS N2, 7V EZ 7 2E—DEREFE L UCIHEME
T2 2 LT EDEHEME Vibrio alginolyticus Oiso-1, Vibrio alginolyticus Oiso-2 (LA
T. Oiso-1, Oiso-2 L B&9") ZELEMEME L=,

2.2 Qiso-1,0is0-2 DIBHERE

R Difco Heart Infusion Broth % AL5 IZHEVEREE. & 512 1%D NaCl 2l Z..
AEREIZ 5ml O LWE L 7zo ZNIC Oiso-1,0is0-2 2 ZNZNHEE L. 120 spm,
30°CT 6 R E Uz, B2 BOER U, ALK THEGEE L. BAEE % ODsso
T 04 ICHABL. T HICATHKT 10 FICHR L -ERBRERZ R L. 500 ml
RIO7 2 231 100 ml DEFHZ AN WEE. BiilD Oiso-1,0is0-2 DEASREI 1 ml
EZNZNHEE L. 120 spm, 30°CTHEEZFIB L. 5E 60 M E TRIEFNICY V7
) T RFVWAES, EEROBE. pH OZ(LERELE.
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2.3 HEHbAARR

FLHERE I D A4 H20 1)y M U T MgS04 - 7H20 0.036 g, K2HPO4 15 g, CaClz -
2H20 0.0013 g, ZnCl2 0.007 g FeS04 = 7H20 0.001 g & U7z, 2.4,2.5, 2.6 DEFERIZfE
T IE, EEEERICH LT BT N D LABE, RRFEzEEE (LS EED
DEFEA Lz, FLERFE LTHRRY VTV 2EAT2 52 gl L5 L
SEHBE L. PUESTRESIHEIR. HEREZE(LT B,

2.4 Oiso-1 DIRABREME L MR T > E=D LDHEE

HEREMICIMZ B REBZ. ZNEN2%D. JIVI—R, AZ 7 b=, TV
F—2Z, Y2/ 0—2¢ LBE0REORRELZAN:Z, BEE. BETER
22 2o 70 VIBREEE. HEEWD pH, £EH. 7> EoD LA FVOELEFTN
o WAL M) U LEEIS%E L.

25 Oiso-1 DEEF M) D LAEEDRE

WA —2ARREFRE LT, BILF MUY AEER 1,2,3,4, 5% & UTHEREDRER
BRI,

2.6 %%W%pH@E%

TNVIA—2AZREFRE LT, 1% pH & 5~9 F AT BEBEORRE(LZHN
7zo

27 PUEZTVREEER (F01)
SHOT7VEZFTABOERZTI OIS 7VETRERRL LTERT 2
CYBTERNENAZT YT —EAVERAEREZT oz, BREABAEIOE
(FTERYEHE) 13X 23 TR L= EREMIC 7 )V O —2 %2 20 gl BBB7 > E=U L% 2l
i kB IcHEE L. EREAS. VO —R B EHRICET Uk, ISERMIRERIX
BEDOHEBER L. BEOHEZERE. 7V E-7EEZ 120 ppm & L. BXE
# 500 mimin & U7z REEE LT/NVO—2% 2 HRERTHG LIz V77 F—IC
BRTATPVEZTEELV 7Y —D RSN TV EZTREDEZZHUET
reThHRIPNETVEZTEREE LR,

28 PUEZTVESER (ZD2)

EREEI 27 LA TH 2D, PHEHIE 27 DNV I—REEE 50 gl & L.
ERREAIAE. EHIIC /NI —ZAEMAR L. A7 VEZTEER. BXBEED? 5
24 WERE Tl 150 ppm. LA 24 BERE Z &1, 300, 600, 1200 ppm & BRFERYIC LH &
& 512 2400 ppm T 48 RefBS L 720
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3. ERERBLUER

3.1 Qiso-1, Oiso-2 DIBFERFE:

MIEPROERER4E %, Fig 11CRT. Ih& b, MEKBICRESREDR SR
D7D T. ALTFIE2T Oiso-1 ZHAVWEERERZ R T,

32 REAFIREELHBY T LADHE

BRZVFETHEEL 2L D, Oiso-1 DIEFERIE% Fig. 2 127 T ZORM S F )V
—A, a7 0—RFENT BB, TIVI b=, HS7 b—RFEL LN &
LD b, 77 b—RERRBL T2 LERIE, BB —H. HS 7 F—X Tl
BARER, ZFLACERL, 48 KEEOBERIZ/ VI -2y 17 0—205E4
L0y 10 BEDRP o, i, BEICES pHOELD Rohb o= —A.

PUVEREZDLAFVDEMEA VY RT =) = VIETHIELUERRZ Fig 3 1077 7
WIA—RA, a0 —RATRETVEZDLLZVOFODBRENE=D, HZ 7 F—2Z.
T b= TREMD IR o) 2T, JWVI—R, a0 —REFE->THEIK
DIFET BIRIC. 7 VB LA AV EERFL LTHALTWSZ LA bR

'97‘:0

33 B M) Y LDRE :
TNWIA—ZAZRARE Uz L EOFIBEEICBIT 2EEBDELZ Fig 4 IZRT,
BT MY D LEE 2 ULUT TR, BREERD 10° CFUMmI LT TH o =0 T
TEEEO DR oz 3% LT 2 L RREERIE 101°~ 10" FRE F TB L =

3.4 pH DEE
TNVI—RZRFARE U H1% pH 2 /BRI ¥/- &L SOEEROE(L% Fig 5
"9 pH S, 9 Tl EEFIRER D S BRDOEEIBIRI N, £z pH6, 7 Tl
BEOHED SEBIRICHIT TERDIEEDS R 5N =D pH 8 TIXEEHD—EICRE=
Nize TNIZE D, BEO—BNZ pH D 8TETH B L EERTNIZ. KED.
BFEEHETH 2 2 L 2 AENICHATE %,

35 PUEZTVOESER (20D 1)

Fig 6 KT BIEMREEZER L/, A2ld 1000 ml & L, FBHOEDIAAER
500ml & U720 120 ppm D7 Y EZ 7 2 BB L 2RO 7 > E=Z7 L 7)Va—XD
ERE(LZ Fig 712 Te 2. ZOL EOEER L pH ORERKEILZ Fig 8 IR T,
FHADEMICES EN TN/ NI —RFEE2 HRIZ0 Lo /z. 2 LT 4 HEKCH
A7 EZ7REDOEEDBRONEZDT, JNWVI—R %25 ghilzicMilzL Al
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O7 > EZ7EEZOICE =, Z0#E. MI1SHERTHOZ Vv EZ7EEDW LD
YRONED. ZOHETINVI—RBHRMTZ I THO7 T 7REED LFEZM
B4 az LhHdkE,

36 PUEZTOBEKERZD2)

EBRERICY VEZTORERZEZ TBRALERO7 Y EZT LNV I— RO
Z1t% Fig 9Im T, /ey TOL EDEFEH L pH ORERZEILZ Fig. 10 IZ7R T ¥
AEEZ 2400 ppm IZHMIL, 501 HBREF TPV EZ7RER 100% 2R L,
ZDH’. TVEZTORERDGRLIIET Uizo pH &, #IHAE 7.7 2OHET L. 7
VEZT7RBRALBDA LTI S8 i, IHIT 12 KERICRIKE L IR0 2 hN
ZOHE, WRITEINU pH 65 U LR oL ET7VEZTOREERMET Lz, £
B, 7UE-7EKHGEL,S 1 HERE T 10005 107 FTERT LD, Z0DE,
BARI0VETHEMUE, P7VEZTRERDET L &3 ICARBD RBUCHD Uiz,

4. SHBOBE

KHFETHAWE Oiso-1 &, KD 7 Y EZ7MEIZANSNTWBMEICEEART
IEEEDEL . PVEZTPREHROEN L DBODP o= L L. Oiso-1 B\ +
DT UVEZTHREEERETH-DCIIRRRTH 2 BEO/EGHTTRTH 5. X
P NI —Z2E 0y a0 —A0OARIR NAPLOEAZZA L TICANTD
o ZI T —MRICIFEERERENE U TUEINZREEES RRF L UzEREZRA
bo Fizw ARBRTHWE) 774 —d. MIKEERTH %0, BRED KAz ILHE
T 556, BWXEFOEELZRAADHEE. [AENA A7 4 NVF —DEREE X,
CDHETOERZRA D, —H. ARICLZ 7 VEZTHREDAN=ZZXLITDNT
X, RETHTH 5, AEDO 7 > T 7REDBR CHMEIR A A . HERA 4 > DR
HENRZRNWZ D5 OIS L IZRRHFEHTT VEZTHAESINTND
LEZoh, CORROMEPEETH %,
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Fig. 1. Time course of viable cell number and
pH change of Vibrio alginolyticus Oiso-1
(white symbol) and Oiso-2 (black symbol).
O®@®, viable cell number ;] H,pH change.
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Fig. 2. Growth curves of Oiso-1 in case of
several carbon sources. White and black
symbols reveal viable cell number and pH,

respectively. OH, glucose ;O #, galactose ;
0@, fructose ; A\ A, sucrose.
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Fig. 3. Time course of NHs«* concentration by
Oiso-1 in case of several carbon sources.
O, glucose ; <, galactose ; O, fructose ;

A, sucrose
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Fig. 4. Growth curves of Oiso-1 in different
concentrations of NaCl. [, 1%; <, 2%; O,
3% ; A\, 4%; X, 5%.

-338-



10 12 3

1012

1010

108

106

104

Cell number (CFU/mL)

102

50

Time (hours)

Fig. 5. Growth curves of Oiso-1 in different
initial pH. [1, pH5; &, pH6; O, pH7; A, pHS;
X, pH9.

Inlet sampling port
Pressurized air

v

Outlet sampling port

[
L

ir filter

Flow meter
Air filter

Flow meter
Flow meter

}

Concentrated NHs gas Water bath Vapor trap

Fig. 6. Schematic diagram of a laboratory scale bubbling
deodorization system (1000 ml) for ammonia gas.
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Fig. 7. Time course of NHs and glucose concentration
in case of bubbling culture by constant NHs supplying
method. O, outlet NHs concentration ; @, inlet NHs
concentration ; 9, glucose concentration.
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Fig. 8. Time course of cell number and pH in case of
bubbling culture by constant NHs supplying method.
O, cell number; @, pH.
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Fig. 9. Time course of NHs and glucose concentration
in case of bubbling culture by stepwise NHs supplying
method. O, outlet NHs concentration ; @, inlet NHs

concentration ; €, glucose concentration.
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Fig. 10. Time course of cell number and pH in
case of bubbling culture by stepwise NH3
supplying method. O, cell number;®, pH.
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Development of a novel ammonia removal method by using a marine bacterium
Yasushi Sugano and Makoto Shoda

Research Laboratory of Resources Utilization,
Tokyo Institute of Technology

/ Summary

Ammonia is a toxic and fouling gas. Therefore, ammonia removal from
several environments, such as exhaust gas from fertilizer plants or garbage
composting plants, is important. So far, several biodeodorization treatments to
remove ammonia have been reported.  Although autotrophic bacteria have been
often used to construct ammonia removal system, it is difficult to prevent the
contamination of other organisms as the growth rate is very slow compared with
general heterotrophic bacteria. Low growth rate reveals low ammonia removal
capacity or rate. Furthermore, contamination of other organisms results i the
lowered ammonia removal performance of the system. Therefore, in this study,
we propose a novel system to remove ammonia using Vibrio alginolyticus Oiso-1,
which is a heterotrophic and halophilic bacterium. This strain grows fast and
reveals high salt-tolerance compared with general microorganisms. Therefore,
using this strain leads to decrease the risk of contamination and increase ammonia
removal capacity. The growth pattern of this strain was investigated using
ammonium sulfate for nitrogen source. The optimum salt concentration and
carbon source for growth were 3 to 5% and glucose, respectively. In case of
the salt concentration was lower than 2%, the number of viable cells was lower
than those of optimum condition. Besides glucose, Oiso-1 could use sucrose as
a carbon source but not use fructose and galactose. Using ammonia gas as a
nitrogen source, two supplying patterns of inlet concentration of ammonia have
been done. When ammonia supply concentration is constant (120 ppm),
ammonia was removed for 7 days. When the supply concentration was
stepwise increased, maximum removal concentration achieved 2400 ppm even
though the optimum condition was not been determined yet. Therefore, it is
considered that ammonia removal capacity could further raise by which the
system would beimproved. These results reveal that ammonia removal method
by using Oiso-1 may be a promising method. It is important to clarify the
ammonia removal mechanism as a future work.
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