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B LW ME AR L BRET VESTBREV AT ADOBSE

BRI W CORTERY WMD)
ERFEE BB B GURTEAY GUEERE
T ik RRIEAE BRLERIZD

FUE=TIE. BEEOHIEERTETH D, T EST ORETTHOHEN 240
B ADINLRETHIHRONELR ETEERT 0RO VEDTH D, #ERN1L
BAEENRL LN TV AR, BEOMAEY (FICMIIHEME) L. BInEENE
WD, MOBESNREAT D EIKENTLEWT VE=THRENRTE RSB, £
TG, KEFFECIY. HEEEMEME Vibrio alginolyticus Oiso—1 (PLF Oiso—1 &E53) M3
BWESEFHE L TVWAZ LIZER Lr, TRNETIKZ/Va—2R 27 a—X%RER
& LU TIHEREORWERE T CIIEEOHEOEENEE S, 7T UE=TEE

MNAERETH B Z eNbhoTr, SHEEIL, TUoE=TRED L S RWE BRI TY

B k. LVIESR hORERE L CEEERED THIEEELAV T VE=T
BRENTRETH B ENRE I, £T. BREEEE L AVT 1000 ppm DT VE=T % 7
ARS L. BERETOERNAT VAERN, TORER. MAZRD MIIEERIZ
SENTNBZLRBELNE o7z, E6IZ, BT S0 LEENT. B IIEE
FEICHEELE, HEOT IV BOMCL Y T I RERICHFET 2 Z AR I
. &bz, RV aw ST T 4 THRL, BEru~v N7 4 TR
HLEE A=k P URISERTHENIES N, Zhd H-NMR, “C-NUR CEHT L
LA TIoUDARNHERSNZ, ZHUCX Y., KEOT =T BREITMEK
RITARTE L QRN T SRR Sz, F7o, BRMEE X RRIR & LC Fuyolite 2Bk &
LA F T 4 NBZERANVTEES, AT =7 E 200 ppm 25 1000 ppn.OFEFH T
BO%LLEDT VBT RERNE N, ZOREEZEICHAT VE=TARICKT 57
VESTREROBGERANL L Z A, Oiso-l T UE=T HEERERIT 16.5
g-N/kg-dry fuyolite/day. FRABREREIX 18.7 g-N/kg-dry fuyolite/day Tholz, Z
DB, BIER LN TV AMIISEEME S MRETE BBABRED 4.0 fHITHST 2,
Zhic kv, ZfifeRBREANT, BRENOEREE TOLEVEE T vE=7 0
BENTETHLZERALNE o7z, SHIL, £ KBLDER TOMERLEITR
BLEZBND,

_76_






12 14 3

26
Bh R E & 0026
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 BhERBRZRE C WEH SR CGERIEKRT BR{LZEHRD)
HAMEE  ER B GIRIERT HR{LFEHR)
T3 kMR RERIERZE BERLFEPRRT)

1. Hr3EERS

T, REME~OBLIMEHIIEE > TS, %@U&ogmiﬁéﬁkéog
DEIDERGTDOEDIEZ R BEERT DT I/ BIOIERE L= T o E=TTh
B, TUOE=TORARL LTL, IURR NIHE, IEETE., AEM T TSR
REIGVWEZEDTVD, TNET, 7VE=T DMEEO D LD & L TEMLERRAS
bRTWE, LL, TEROAMNIRTIL, MIISEOMILEZME S 2D, EEDETE
PEL . ZEORERT VEST OLBEBAREE KIBITHEME 2 Z 138 LV, FRAC,
HETE R OB\ B DIFREZ TRV E VWS REAZ B LTS, AFETIZ. ZhE
TK@%@MEme@m@mmﬁ%%£®7/%:7%%£f%5;&%%Bm_
Txi, EbIT, AEE. BHBET CR—MEORMMEIRE LELHICHIET 5 &
WO RHED D, BEREOTEREZITIC N LR B N LI oT, AEEIREEEETO
RERRZ L LT VE=T B ED LD PMEICER SN TN DD, Flo, REREL
TEEEEZROICHEOT T =T BREZNE~OFEIT OV T,

2. EBHIE

2.1 HEHAEY

e & LT, Wﬁmkﬁéﬁ%ﬁ®ﬁéﬂ6%¢éﬂt7/% T ERME—DE
RIR& L”Ciﬁaﬁﬁﬁ’é EMTE 5@($ PERRE Vzbno alginolyticus Oiso-1 (UT‘— Oiso-1 &
%T)%mm#

22&&%@@%

AFEMOREDTDIZT VE=T R ERRL L, Fg | IO T BREEE TV E=T
PEGRA L. R OLEN R R, BET AT T =T IRENT 1000 ppm. BEA
EIL2 vwm & LT, EMEETHIORSIE RO 1)y LT, NaCl 30 g, MgSO4 + 7Hz0
0.036 g, K2HPO4 15 g, CaClz + 2H20 0.0013 g, ZnCl2 0.007 g, FeSQ4 - ﬂﬁﬂNMg&L\E
EFBUCRERL LTLE2E, 10 gBEDI LV a— e Uiz, BEEKTH, BE
Wrmih L, BELEEESBEL, BRK, EE. BEEThTNTRLOITLERA
TURERNL, SHICHER 022 ym DAV T LT A NE—TEBHE, T BOHT

—289—



12 14 3

B (AL L-8S00) 10CT X/ BAHT 24T ofc, RRRIC SBH% 0 LI K EEHER L L
T Sephadex G-15 VA7 v< 777 4 —IZHLIZR, 777V a2V ATV
®HE o~ 777 4(TLOWE L7,

23 BEEEZKRRE LT E=TKRE

DI N a— 2B RER L LI ()T 2 T, BERE % RTIR L+ 5 5% RS
uf@zK%¢N4i74w&—%mmtﬁﬁ£ﬁ%ﬁotoﬁ@mﬁwmm7%(%%
N—FA MY L, BRT UESTRE, BRGEIIEEELS S, \E. pH 13l
BETHERAGIEROXT 7 4 VF —5133EEF Loz, BREBRFDOIRES &K
SHHEDT-D 1 B 4 H, £ 1 BT 0.15 mU/min THEET VE= 1 AZBRV 7 HIZ-
LTy N T T ANT—ICRAT BT VBT RE LR END T Vv E=TREDE
PRIETAZ & THRINET VE=TEREELE,

3. EBRFERBIOEZR

3.1 HEFEMORIE

FEEBIADS 6 AROT =T HRERIT 100%TH -7, 7 B BIZBREZD 75%I(K
TLEEOERERT Lz, 58K, B BEOTRITNL. WA LIEERD 9%4%
PEEEETICEETNAZ EBHALN L RoTz, IBIZ, BEIZIE 45% LxEgEnd, &
D 13523 HIEICTETE L= (Table 1), HVEDT X BT TIE. 77 =27(19.9 g, 7NV /(215
g I NEIVBIOTNE I UE1L68 gl), 7 AT X BT 237 X H(1.29 gl
DR ENTZ, FNABBOET T a DT L CRME. EBREEZ 7 nrfR/Lh
AF =) k=15:25:4 L L, =k FU VR MEgrmREEIEE LTV, £
DFER. =t FU VRIS THREAIZERSND ARy FHER L= (Fg. 3), — . D
2Ry MIFBETIIRIG Lehsotz, Zhiud, 72/ BAMOBREFEETRELE
YT IET R BROWE TH D L EX b= DT, 'H-NMR, PC-NMR THEGERE L
e TATT=0ThD I ERHERSNZ(Fg 4, IN6DZ LG, KEIXT VE=T
DRI TS, 72V BOARRIZT VE=TE2FRA LT3 B2 b,

32 BEMEEERERL LIL x0T VESTRE

117 BREIO7 V=7 BEERICBIT AMALTET v E=TRERBIOT VE=T 4
ADWAR, TUESTHADRAROERBEEOBEY Fig 5 1R, 92 ARETE
B Z 92 h' 226 244 b TS T, TOMICHIAT v E=TREZ 200 ppm H>5
1,000 ppm ¥ TR X872, EEEMEANC 350 ppm 726 800 ppm DEME S XL ZAT v
T=THRERIX 1006 ThoTe, £D%, EMEEEZEAEX-LZA, 92 HEETOT
VE=TIRERIT T5BLL LB HERE L, 82 B BICHAT L= THEE% 400 ppm 5 700
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ppm ETEMSHLEZE 2 BEETOORULDT v E=TBREENELN, 2 B E
PORAT VE=T % 550 ppm, ZHIEEL 183 b ICEE L. 107 B BICBEEEREY 15
&6 30 FITHER L& TAFUE=TRERT ISHICET L, TAICED | REE
PRRY B LTT U E=TREBPET T2 LBHL L 25T, RERFRICE
57 VE=THRERDETII/ N a— A TOERTHEMT 5N TVA2), LEDREE
ZbH e, 117 AEORAB IR T VBT BEL T VBT FRAOBRHFENST
VESTAMLBREEORERY Fg. 6 1R, MALET VE=T R 10%BETE 5T
VEREETRMET CEST EEREEE L, S EBRETES TV E=TANET UE
=T ERARBREREL Lick A, 78 =7 552 FEAEIT 16.5 g-N/kg-dry packing material/day
L2V | EKFRZEREIL 187 g-Nikg-dry packing material/day & RAES Sz, = Offik, A<
DI NA—2%RERE LTz L& DIEOTNTI 89%, 86%TH Y . HABRFREITERIE
51BN TV MM RRETE BIRFIRED 4 AN L, BEDT Ehb,
Oiso-1 124V, BEREZRRRE LTOBREDT VE=T 2 RHIERETE 52 L3
bk irodz,

4. FLDLABORR

ZIVETOWPFET Oiso-1 BNEEBEDT v E=T 2BRETEZZLRHLNE 2o,
IOTE=THRETIER, MBESCHEMBITARET. =r b R UV RIGCEBHETH 548
BOALEMHERKR LTz, 2D BOOEDIET F=0Thbd I ERHERsNn-, Lz,
RKEDT 7=V PEARSNEERINIER SN A BHRITREA L TER, £k, R
RRELTINa—ROROYICEHEELZRAVND Z N THD Z LB LML >
oo ZOFERPG, FEIZLDT UV E=THREMENIX FTHLRRETH D 2 L AR
S, BEEMNEB AR L-H LT =T REY R T AOEE~DEH IR SN,
SHIT, SRS AT v 7 LEER, BIOEESNET = BA0=E K
Y EUSIZE CT o DLEMOREE & D _RFIHOWFENUEIC 2 B EEZ BB,

Hime

ATFFANCINN T, FEBRAHT T2 S4B A\ Ve 72 Ve B L R A2 e
PHEZBFR L ONTH 5 FHFICE BILHE LEFET, HHEICRDE LS, &
B E#TT 5 LT, 3SEMCEY BRAESTEE VW IV b A = X B
FICIES B L 5 & & bic, B0 RELBH B L EFET, |

BE
(DVEEER O, VL 11 FE YV M A = A SR B A R A 4E 1
QEEER D, T 10FEY IV M = AR B R Fe R |
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Fig. 1 Schematic diagram of a laboratory scale bubbling deodorization
-system for NHs removal
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Fig. 2 Schematic diagram of a laboratory-scale fuyolite biofilter (50
mm ¢ x 200 mm L) for NHs removal.
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Table 1 Nitrogen balance from element
analysis when V. alginolyticus Oiso-1 was

cultivated with ammonia gas (g-nitrogen/L)

Total supply 11.2

Culture broth 10.5

Cell 0.49
Supernatant 9.8

Alanine 3.19

Others 6.81

Alanine

LA PA LA PA 011223243 5361 7.0

Cultivation time (days)

Fig. 3 (A) TLC analysis of authentic alanine and an isolated product from the Oiso-1
culture supernatant. lanes 1 and 3; authentic alanine, lanes 2 nad 4; the isolated product
from the supernatant. (B) The time courses of products from the Oiso-1 culture
supernatant.

—293-



14

12

‘0z urjueyeu.rdns
3mnd T-0s1Q 3y} wo.y Jonpoud pajefost ayy Jo v.nds YWAIN (9)-D,, PUe (V)-H, (V) b ‘310

wady oS 001 051 062 wddy z & 9 8
| R S R P S S TS B
T —

5 I
=
® =
w
]
@) |
_ _ T -A-
o | 4 | B
S s m
Q
=
— 3} 3 Kxj Srr
% o 2 =|= WL HY
N = = 518 IFIB HO—NH sutuzjy
4|€ £§34% !
HoOD
HIAN-Der () ANN-H; (V)

—294-—



12

Space velocity (h-1)
153

122 .
“ 92 I 122 '183'7141244‘ 153l 183

1000

300

AP

NHj concentration (ppm)

Time (days)

Fig. 5 Time courses of inlet (closed circular) and outlet (open
circular) concentrations of ammonia, removal ratio (open
triangle) and space velocity in Fuyolite biofilter inoculated with
Vibrio alginolyticus Oiso-1 supplied with molasses as carbon
source.
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Fig 6 Relationship between ammonia load and removal capacity
in the Fuyolite biofilter inoculated with Vibrio algmolytzcus Oiso-1
supplied with molasses as carbon source.
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Development of a high performance ammonia removal system by using a novel
marine bacterium

Yasushi Sugano, Mitsuyo Hirai, and Makoto Shoda

Chemical Reéources Laboratory,
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. = Therefore, in this study, we propbse a novel
system to remove ammonia using Vibrio alginolyticus Oiso-1, which is a .
heterotrophic and halophilic bacterium. In our previous study, we have already
presented that this strain decreased the risk of contamination and increased
ammonia removal capacity supplying glucose or sucrose as a carbon source. In
this work, we' focused two pending queries. One was how ammonia was
converted. The other was to estimate the possibility of molasses as a cheap
carbon source.. When 1000 ppm of ammonia was loaded to a bubbling system
with Oiso-1 for 7 days, the 90% of loaded nitrogen was remained in the
supernatant of the culture. We identified alanine from the supernatant by the
analyses of amino acid composition, Thin Layer Chromatography, "H-NMR and
BC.NMR. This result reveals that ammonia removal by Oiso-1 does not
depend on a general nitrification process but a novel ammonia removal process.
When molasses was used as a carbon source and various concentration of
ammonia (200-1000 ppm) were loaded to a bio-filter column with Oiso-1, more
" than 80% of ammonia was removed. The complete and maximum ammonia
Hemoval capacities were estimated to be 16.5 and 18.7 g-N/kg-dry-Fuyolite/day,
respectively. The maximum removal capacity was four times as much as that
of autotrophic bacteria.  Therefore, Oiso-1 was clarified as a promising
ammonia removal method for practical use. It is further important to evaluate

the scaled-up ammonia removal system as a future work.
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