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. Aspergillus awamori(A)S} Zymomonas mobilis(Z) 2 739 %“i%ﬁﬂ i A (A-Z 36A) 2] EAE o] &
0}04 AREo R BE 2y dg2Ae P& uf FYHE=E AR E B oz v7tgat widae HE
ik A-Z 36A19) &3 vrtaatd Wik wiA ] 6L°Q M W) oy=j ¥t Sorbic acid, benzoic acid,
dehydroacetic acid, p-hydroxybenzoic acid, Vantocil IB, Neupectin-L 52| o32] 71x] AA] Foll4] Vantocil
IB2} Neupectin-L-& 7ol odglo] diz7¢ v|=3t £5 8 7148 Ralsith 0.1% Neupectin-L-& tz+
B} o7k 22 6.9 g/l T2 T 164 g/D 9 eSS AABATHY,, 1 0.39). 0.1% Neupectin-L-S 7+ f-7hal ¢
N 2% 1AL 7B o2 53R 71 AL HItel 34 /9] e Ao 2.0 g/l/dayS] BAHEE VTERASITEH
(1996 1149 199 d4, 19973 1€ 31 5+8))

M = oM oggz MeEch dbH oz AHE g B¢
o= Z2} - A3} - F3lo] I X FL o g s At
BiomassZFE EZ4AS 48 of ANTA T 4] < A3 oA 2] 30% H 7] WEol SRb Ao H
ANUAX] "ok Al UA] &S FEAT17] HaA v & 7Epdel & HAE T vk
Fo3t LA TR Fol M AFRE Q8= B AL AR\ Aspergillus awamori(A)e} Z.
AL dage FHRFAI o] FAANA LHlAURE= A mobilis(Z) 2 TE A-Z 24419 &3 243} sFAE 7l
e g3 EE HEH °*°V1 A9 50%} He o= ukglo] AR o 2 RE oghE kg Akt o] £
geld Jeng, olF N i FRE 9E, o A3t wEAE @ vk 24A7HARE] F71EQ G E bl
o] AAFollA 36} F713de] fast o] g Fol al7] wiEel 2714 MR 297sAdel A, @ F
Bz Qloh? TFE EFugsgy] wiEe] AdEomtE AT
S dAgle] desg FHe WEoEA 9 glucose?] 4:B]7} W} ufekelof= glucose®] 73 o] e}
Y, &uiEEY T AEHD Jon, Adom dgs UA o, @ HFAE0] ek A Y 5A0) AUtk
HEE Pohe M2 Wy FER dste] Au giok? T3 @ AAA o2 A AE HIFetE 7% gel bead 3
Ee u2olA GHES BAsHE PSS ek sty w0 AE3h= FFo] TAFY gel bead AHAlo] AtA|
A3 o Hads FHHOR o] gale] ;2o AT o= AR FFPATIER uHstE FFo mA =
FATIE UHE HESS Juk” E pHel - At o] Hojd Zlo g FHEE F9 5AE /M AUk
AE o]&ste] 713, vix], BEFA F& /HEAT3A oF ] 23 Bg ndsle] 2 Ao A Hrtel o
3 GFSUG ol g ATE Eds] AEHI Uvh 3 T3 gapy o] s A8koith. Biomass®HE =3
Hariantono 5" Schizosaccharomyces pombe7t AAYE= AAre e u) Holy FAFes AT = Ay
kel Fo) oehg w7t w2 A, o] ER ¥ pH FEL =Y BAHoR AwH n@ae A AE Ak
7h B3 AL 0|83t S AR ZRE dEss AR A L AR TE AdeA] ¥ 1R o
H7tg a0 2 QAo < AALS Yot T35 HaR e sl vivkE A
AEAE v71d Ao 45 i s P Fx) off thsted HESISH.
o 8% AR E Hokd = vk G5 FeE &
27} 3& A olehE R AZAE 4 AN JELD] A Mz W ey
Foll= B1A stEA el oA HES T3HAA amylase
2 AEY A3t BEE sl LI TR HIA SAZSE W HIX]|
g, A%Y Zymomonas mobilis® 7L L A F714 Z3o)ZA A. awamori IFO 40332, 714 o
2k =" : immobilization, ethanol production, Aspergillus awamori, Zymomonas mobilis, Neupectin-L.
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Fig. 1. Effect of various bactericidal agents on raw starch hydrolysis
by A-Z 36 system. Control (@—@), Neupectin-L(O—), Van-
tocil IB(A—A), Dehydroacetic acid(—®), Benzoic acid(A—A),
Sorbic acid(C—<), p-Hydroxybenzoic acid(¢—e).
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Fig. 2. Effect of Neupectin\L on raw starch hydrolysis by As-
pergillus awamori{a} and glucose consumption by Zymomonas
mobilis{b). Immobilized cells without Neupectin-L{O—0), Im-
mobilized cells with 0.5% Neupectin-L (&—A), Free cells with
0.5% Neupectin-L(A—A).
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Fig. 3. Effect of various concentrations of Neupectin-L on raw starch
hydrolysis{a) and ethanol production(b) by A-Z 36 system. without
Neupectin-L(®—®), 0.1% Neupectin-L{(O—0), 0.2% Neupectin-
L(A—A), 0.5% Neupectin-L(A—A).
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Fig. 4. Effect of Neupectin-L on growth of isolated microbial con-
taminants of the medium. without Neupectin-L{O—0), 0.1% Neupec-
tin-L(@—®), 0.2% Neupectin-L(A—A). 0.5% Neupectin-L(A—aA).
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Aspergillus awamori®t Zymomonas mobilisE 742 EF

Fig. 5. Microphotograph of whole(a) and cross section(b, ¢} of co-im-
mobilized A-Z 36 system after cultivation in a medium containing
0.1% of Neupectin-L.
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Fig. 6. Fed-batch fermentation with A-Z 36 system.
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Effect of Neupectin-L on Ethanol Production from Raw Starch Using a Co-lmmobilized Aspergillus
awamori and Zymomonas mobilis

Sang-Won Lee, Yong-Un Cho', Hong-Chul Kim', Seok-Kyu Park® and Nack-Kie Sung® (Dept. of Food Science
and Technology, Gyeongsang National University, Chinju 660-701, Korea; 'Dept. of Microbiological En-
gineering, Chinju National University, Chinju 660-758, Korea; ‘Dept. of Food and Nutrition, Sunchon Na-
tional University, Sunchon 540-742, Korea)

Abstract : In order to reduce energy input in direct ethanol production from raw starch by co-immobilized
Aspergillus awamori(A) and Zymomonas mobilis(Z), A-Z 36 culture system which was changed to anaerobic
after 36 h of aerobic fermentation without sterilization was investigated. This immobilized cell system can
not be carried out under unsterile conditions because of growth of microbial contaminants from original medi-
um. Among some food additives such as sorbic acid, benzoic acid, dehydroacetic acid, p-hydroxybenzoic acid,
Vantocil IB and Neupectin-L, Vantocil IB and Neupectin-L. were a potent antibacterial agent in A-Z 36 cul-
ture cell system and were not affected in hydrolysis of substrate as compared with the case of control.
Ethanol yield(6.9 g/I) in system of addition of 0.1% Neupectin-L was slightly higher than that in control(6.4
g/D). When 2% starch was fed five times in fed-batch culture with 0.1% Neupectin-L, ethanol yield and pro-
ductivity were 34 g/! and 2.0 g/l/day, respectively.

Key words : immobilization, ethanol production, Aspergillus moeamori, Zymomonas mobilis, Neupectin-L.
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