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eHF Ao glol, Wgze] tYBEESE FUATI L HHSAZS BEA 7]

A WMo zA wPE 9 BHELE 7F i}/‘lﬂ 71o] A== 3 gt} o] g 1
AE L GH4ELE 23} 7IHE o] 48 N2 BNR 3-HAI 2" S Adiddd, 3
e g AAF R AL + Jlor AYse FES] stestelet #ddg. 2
AT E B&HQ 2HFFe C N, P 54 AAE 48 24 bio-bead?] WIEA
& #AS7) Y8, $A4 @dgtgo] Hojd nAMEE polyvinyl alcohol(PVA) beadol
AZA A repeated batch 282 E3 ©] beadd] HFA 2 ukEd Algowg <l &
A&t Al o] bead7t AEHCZ SA4& E F Jde THS dFstna ot

ox K ml

2 AE 2 AY uy

P9 100ml AR o] F& v|BEEL 13353 beads}t ¥IXE 20ml FHHE .
shaker(30°C, 150 rpm)olA] vigslPom, HHEH N, gase= GCE A83le BA Y
AbgulR] AL 1L % KNOs, 2g: glucose, 2g: (NHy)2SO4 1.25g: yeast extract, 1g:
MgSOy - TH20, 0.2g: CaCl; - 2H:0, 0.07g: FeSO4 - 7TH20, 0.01g: EDTA, 0.02g: KH>POq,
0.6g: KoHPO,, 0.9g: trace element, 1ml ©|%t}. 1 batcht syringel oA E&ut-go] &
A3 dojd wf7tx] AP, whgo] FuUH dodH A syringe®t ¥WA ) beadE &
A&H o2 batchEs APt Bead WHERH fFEZHe v F AF A
15% agarE A7Fg 14 viA 9ol pouringdtd BA R colonyE countingdt] =73 3t}

Bio-bead®] ¥HE Algo 2 Qg A A3t Al, 84 3HE A3 1% casamino acid,
1% yeast extract, 0.1% mineral solution, 0.1% vitamin solution ¥ °|E& ™ 42 2.2%

3o Aol Arlsted 2 YAN S4S Fomgich

3. 2% ¢ n%

3.1 Bio-bead® durability

100ml syringeo] PVA beads® ¥ 233 A3 (Fig. 1), 27 batchFoll 2 &Ado] 7
257 Al&ste] 2-3 batch Fole AW NAA &) 1722 A5E AT} Bead ¥1o2
leaking®l & WA &9 F& batch’t AFEFE F7HEUL, AW leaking ¢ 7,000
CFU/ml ol o™, vl & leakinge] Hl NoA A& 92 nFS € + A

32 8AAd 93 bio-beadd] A 3 E
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88 A9 4e A28 bio-beadE ©l &5t bead®] BA IH 7teAH S Fotr
s*ed(Fig. 2), 84& A9 % R2#F bio-bead(Control) el Hlal 2.2% mixed
solutione A stie EHE Holx] B3, vt 1% vyeast extractE H7}3)
£ A% lag timeo] 1/32 EEUoY, HU N &L 1282 Zasd e, ol #
7bd AleFEo] bio-beadl Fell ZE A e nfAE HUE JdFTE FA X0 A&
oz Bt} old Hla} W UFe] AA-E P 22% mixed solution®] WA H7F L2H <]
AS 4L Ao %L bio-bead?} controld] H]E] lag timeE 1/32 ZAFYx, FW
N &2 o oo A= EAFUCH
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Fig. 1. Changes of maximum rate of N, produciion and call leaking during repeated batchwise
operation of immobilized KI2.
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Fig. 2. The effects of chemicals on N, production. (A) control, (B) 1% casamino acid; (C) 0.1%
mineral solution; (D) 1% yeast extract; (E) 0.1% vitamin solution; and (F) 2.2% mixed solution.
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4. 42 &

100 ml syringeol B&2%FHo] #Hold W ES 1T PVA beadE ¥ (AA vz
53 F 20%), repeated batch A&-E 53 bio-bead® W43 bio-beads] %}’“ o] ¥
RS AS AIEHE 4A Ui g d¥F s 57 2 27 batch F &40l
'EJfdix17] Al&&te] 30 batch (2 90Y) ¥ bio-beadw M5 8749 1/2 olst2 WolH
99, 1% casamino acid, 1% vyeast extract, 0.1% mineral solution ¥ 0.1% vitamin
solution® EFEE FA7leld S 3% #AY bio-beade] EAo] 6wy} FolA )
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