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The Effect of Disso lved Oxygen on Microbial Transg lutaminase Product ion by
Streptoverticillium morbaraense
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The effect of dissolved oxygen(DO) on microbial transglutaminase(mTG) production by Streptoverticillium
morbaraense was studied in on-line computer controlled fermentation system. |In order to control
dissolved oxygen during fermentation, the agitation speed and aeration rate of 2.5 L fermenter ranged from
260 to 360 rpm and 0.3 to 3.9 L/min, respectively. The maximum microbial transglutaminase production was
obtained at dissolved oxygen control(20%) condition among the various dissolved oxygen controlled batch
cultures tested. The production of microbial transglutaminase with control of dissolved oxygen(20%) was about
2.12 U/mL which was 1.1 times higher than that obtained in batch culture without control of dissolved oxygen.
Also, the highest microbial transglutaminase production was obtained in fed-batch cultures in which dissolved
oxygen was controlled at 20%, and it was improved almost 1.3 times in comparison with that without control of
dissolved oxygen. Maximal dry cell weight and microbial transglutaminase production were 13.2 g/L and 2.6
U/mL, respectively. Finally, it was also found that fed-batch fermentation with control of dissolved
oxygen(20%) showed a good performance for the microbial transglutaminase production by on-line computer
controlled fermentation system which may be generally applicable to other microbial cultures.

Key words : Streptoverticillum morbarense, dissolved oxygen, on-line computer controlled fermentation
system, microbial transglutaminase.
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Transglutaminase(TG)= glutaminyl 212l y -carboxyamide sXdo=z= HANGLE /Y s&, UL, o, 25
groupdt CHBH 1XHOFRI ALOION acyl transfer BHSE =0j wekEEe SI1g S0 U
SHCH. 0|43t TGO JIDEA SS CHAS JXNOZ W Streptoverticillium morbaraense= &I|d ZF2M 2&E Al
SAF|D CHMZE AIZEO| JISHQl SEAS HHEAZLOZ N, A OdEo MARTHE SSAME & AUs AW SS&40t
Zo| 2HHSE SE5H0 CHYE AZS HMZE Jsdt 8 SR8 oitg AEU. 28 F UldE9 dLe75s 28
CH1-8). M2tA Ol23H TGS Ha JIuZAEM S2HO=2 Lol wetd SO0 2 sk dFE OIFOoret. &
A AZol Bg BAaAIID, AE0I90 2 2O0HIE S8 2 0l 27& SFAIIX Zote iR SEL £ 8
stoz M TGS Cretst st J|OlE & QUC). He=T Ol6tot =0 DS CHALU XIZEHQ Mg JIHE ==
DIM2 HH0 28 OIXCHAIM Z Ll Mite DIMEN BEX UCH10-14). S8l ZAE E4ddts DIMS82 22 IH480 4
HOAFOIS BHHE NSO M BMAZ & QACHO). & S0 et 2592 S50 S0t MAMEE2 a6 24
EHCH15-19). SAMLE 236D {16t BEs werEs
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Masahiko(21) S&  Streptomyces lavendulaedi — 2|8t
Moranoline MAUHA EE8A 55 20% SXIOF HAaHH =S
oAg B0, L3 Hwang(22) S& Acetobacter xylinum
BACSUI 28t cellulose MAMUHAM EELL s5 10 FAt
MANY HEUS SO0 Oetd OIMZ00 &4 A

HEOl G271

2 ARYME TSSO DUEEY SISTE A Y
FIUN SAH ZESO SEMA SE0 0|MSRNH T6 4
Al DIXIE Y8 2 SE4L S0 B2 DIM4SSY T6o
Mg HEHE ZAGHDRIECH

a3

= S0l A& Bt = Streptoverticillium
morbaraense(ATCC 29302)010{, 2F2| 48 {6 A6
O bacto agar BHAIGIA 2J0 2 OrCH HICHBH 2 SHRACEH.

WX & HiSExEA

EHYES Al A== AEHIXS ZH2 glucose 0.5%,
proteose peptone 0.2%, MgSOs 0.1%, KHPO. 0.2%010{, A&
BHXl 80 mLOIl bacto agar HHXIONA Bt 10° ZXE HFES
Of, pH 7.0, & 30T, WS 250 rpmOlA 322 X
HBHSHACH, MAHIK &2 soluble starch 5%, proteose
peptone 2%, yeast extract 0.2%, NaHQs -2 H.0 0.1%,
MgSOs4 0.1%, PPG 0.05%01A 12, pHE 2 N HCl = 2 N NaOHE
ANESIH 7.022 ZFHoIULH.
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%42 g2
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Korea) AIAEID HEEHE AHZOIH US22 HOUHEESE o
L. MO AIAESl 28 Figure 13F 2CH 442 2Z&
SILEINE 0I&s0 EHIIWZE SZoIY2MH, |dt=s 2
Eha 5= 2Adez SIS 0.3-3.9 L/nin B9 LHO
A BIXILHE BE4E 558 FEHGH sz SIIsEE
AEBHH |ASAL. DAL SIIsL SHUE BHEHAIA AT
= 82&UL s&Ex9 XE0 X @2 FE2, ubELg
260-360 rpm HAMAM SAlUl HSAIHA Jotes SEML =
E2 sz XEIEE S

Co.2t 0. 55 =3

SIS0 SETE Co%t 0, s&= JtA EAI((Lokas
Korea)E 0|25t SHoHALE.

Presure
transmiter

E1jm|mi

Exhaust

3 coz - = =
Tenpaaurecentrale

Air flow
controller

#]]

Gasanayzer >

Agitation spes controllr

Pump

Computer

Figure 1. Configuration

fermentation system : 1.

of on-line computer-controlled

Thermocouple 2. pH electrode

3. DO electrode 4. Exhaust condenser .
2 ¥ IF

BEEMAL S& TE NAHY Q8 BEML 55 X E
LSE Bl B0 E22MA 55 ZE AIAE(on-line
computer~controlled fermentation system)2l &H HSOHF
E EOI5I0K, S8&4As 552 10-50%I0 K Z&EIHAN W
B FOIEE2 BIslE 2FESHH Figure 200 LIEFHCE.
HE T B&ML & ZEZ2 fdl SIIxs% 0.3-3.9
L/min, WErEE 260 rpm Ol&t22 AEEHEE A4F6HR D,
HAY XNEE E&EMA s FXE il SIS 48
C2 AFEHEE oM, ¢ SIEL2 SINHLZ X
HdE 2L S5 TE2E £ Bl &2 0wt SAl
O #=CC=E o0, dE8lss 2242 NHE 844
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A2t RXNEEX 22 g + UEE 502 s =TI
Ch. 25
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Table 2. Effect of controlling dissolved oxygen concentrations
by on-line computer-controlled fermentation system on mIG yield
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Figure 6. Time course profile of mTG production by
on-line computer-controlle dfermentation system at 20%

saturation during fed-batch culture.
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Figure 7. Time course profiles of DO, agitation speed,
acration rate in @ 2.5 L. fed-batch fermenter culture.
DO was maintained at about 20%, controlled by on-line
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