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Abstract

The production of fumaric acid in a novel fixed-layer fermenter using Rhizopus
oryzae KCTC 6946 was studied. When yeast extract and corn steep liquor were
used as nitrogen sources, fumaric acid produced was 6.4 g/L and 6.8 g/L,
respectively. Compared with the flask cultivation, fumaric acid concentration was
about 200% when yeast extract was used as a nitrogen source, but reached to

93% when corn steep liquor was used.
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Ful2 e v EFA, T4l g8Hoz AAY /e 4nF R &
3t 2 AFETH ol &5y, Frlza T2RHE, Fri24k A1d Fol A4t
oA olgdct =¥ B-33t APA o] ¢4 polyester, 7| A F=7} w2 alkid
A, styrene TFA T 712U 8E AR EH 1 U A FoiE4ke] ALdS wA
HAE 7134328 5 T4 THAAS Fu2 ZhFEEEte] Ay AA e
Agste Wilol F2 olgHn ANV ALY, S ARY nL F9 AU
st Hzk vlAE Lol o F AAst= wWol AAIH 1 Ao 53], Rhizopuss;
Fol7t 57] A L FTEER Fuiaike A4t n 4 Jdo. FH2
bubble column reactor®, rotary biofilm contactor® o] mutel= W g Zof b3
AlA 2} AbAo] FFo] A2 1FES FriE4 AMEHo = AAHJUG
AgeldE Z1FE MYFARY e 57208 FAY 5 Ut WA @
% ulg7|(fixed layer fermenter)E ©]8&35te] Frl=24bS AYAstnzat AT A A
Fefo] A @ 7o) ujPPaT vmetel, ¥ FAE WY e AHn F
& wiAlol AW Al WA} BT ALAYE ALY & Ae
| Atk Aol THF WIS ol gkl ALY D A, FaA Aol
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FRAADANE FAALZYoA FFol Ao ALESAT. AFol ALEEH7] 98]
A FFE PDA HjFo] HFatd 35CeA 743 It F BF FHRTE XAE
A A, st ST o]5tellA B ALE3A .

Rl =4 2 el Au)F R ZF=AL 30 g/l glucose, 3 g/L yeast extract, 0.25 g/L
MgSO; - 7TH,0, 0.088 g/L ZnSO4 - TH,0, 0.5 g/ KHPOs fow, Eujek wjA =
Z79 A2Y0 2 yeast extract(YE), corn steep liquor(CSL)S 2 g/l o] &3, =
A3} beadE o) &3 AP Yot 25%2 T HE NS 33 2% Ca-alginate bead
£ AzxstA, 35 g ¢ A3} beadS 48A17F Hujg T F Hujgo] AL&stACH
Frel TAA AEE A8t 2 Y] 2% s Fde EAAEY EZFHI A ul
A g 48A17F At F, Y fEl TAAIE ol &t EujYdelA pHE 2=
2 ZAEA gRod, F3A H/Z A BE BEAE7] f18iA] CaCOs 17 g/L
€ 7 2342 AUt E2t2a s o] &3 2ujgE 200 pm R 35CT=2 =4
s9a, nAF MIFFAE FNFFLS 22 Lmin, vigde] &2F3FLS 21 mL/min
o2 HAstoq M

24wy @Uge 27 DNsAWel o3 FAstch AHY NEE 24 A
3t ¥, ¥3F3F=A(UV-160A, Shimadzu Co., Japan)Z 545 nmol| A 9] FF == ZFAHS

011

Atk Fup=Alte] Ao HPLC (Waters 510, Waters Ltd,, USA)E o] &35lo] #4353}
AT, A8 = YL Aminex HPX-87H ion-exclusion column (Bio-Rad Hercules. CA
94547)0) 11 o] FALS 5 mM HaSOs, %2 0.6 mL/min, 25 7] (Waters 486, Waters
Ltd.,, USA)= UV 210 nm, ¥ 2%+ 35CATH

Table.l The denotation of fermentation condition.

Fermenter K: flask L: Fixed layer

Cell fixed B: bead F: free cell
Neutralizing agent N: with U: without
Nitrogen source Y: yeast extract C: corn steep liquor

27 ¢ n@&
Zep2=3 wjgd Eepa3a ujgrlelA nASL, CaCO,& #H71E 2 $(KBN_ )7t s}
2AF AAakeke] 71 =g WA f2 FAMAE ol £3F AJKF_ )M AMgE
Ax9 BT Aatgol Azxetdd. A3 - CaCO; AT 7 $(KBNY)AH F
24 AR 32 g/, CSLE o] &3 Z9(KBNC) 73 g/Lo] AitzEFeS YeEld
] 283 fe TAMA RS of 2uje] ALY A4S YWD Y. o=
AQJstE T A& F Ae TAHAY AFAAERS} Ful24 WEe] §oldd
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2 A%z Beldo T CaCO; 84 F71E F3ako) 2u)9) Aol F7tstA o
=, 44 #F714k0] Caol2o] ola) F3ls=o] pH #5}9} self-inhibitione] A7} ¢)
A7) wj&olch

2YF Y7 nAF wlF7|dAME CaCO; 73 ZS(LBN_ )7} 2% A 22 %
(LF_)RS < 3uje] =& AAEFS RoFUc. A4LYo2 YEE AHES 39 &
2 ﬁ4w@mwm+nmﬂmep1%WEQ-@ﬁ%qzn}azyuéAqu
248 zole YEWAL FAREE GA] F =AML _NY)NA H =3 AlZbo] &%
=t} CSLAAl = 1A 33 gTaﬂmnﬂGngg,va T AHA(LFNC) K.t} 2.5u)
o] HAAFE JEAL. 2 nA3ME F3AL Hrte EutA3a dgelMg
2ol 2% A4S YA, 33 4 5(LBNC) 6.8 g/l o Frt=4t5 A4t
g d, FAE H7EEHA Fe F(LBUC)IA = 0.12 g/l FEF & o

ZHA

E AFE IFFSAG 27 7] =AF(R02-2000-00175)A] P o2 FPE|Q o, o
o FAl=dyc}

Fagd

1. http://www.iin.co.kr, 25 September 2001. [last date accessed]

2. Du, J., N. Cao, and G.T. Tsao, 1998, "Production of L-lactic acid by Rhizopus
oryzae in a bubble column fermenter", Appl. Biochem. Biotechnol., 74-75:481~495.

3. Cao, N., J. Du, C. chen, C.S. Gong, and G.T. Tsao, 1997, "Poduction of fumaric
acid by immobilized Rhizopus using rotary biofilm contactor" Appl. Biochem.

Biotechnol., 63-65:387~394

m— fumaric ackl fumaric acid

7k £ residual glucose | 45 7 E ve::ual glucose 145

A 40 40
6 = 6 n e
= 3G = s B g
%’ 8 0 8 Z 8 0 2
o - ] 3 g
§ 4 255 = 9 } 253
= g =
w i 15 8 frg J ; 15 &"}

10 3 10

’ RN RS L L.

0 —a o 0 L—lo
LBNY KBNY LBUY KBUY LFNY KFNY LFUY KFUY LBNC KBNC Lauc K8uUC Lpnc KFNC LFUC FFUC
Fennentation type Fenmentation type
Fig.l Comparison of flask and fixed layer Fig.2 Comparison of flask and fixed layer

fermentation using yeast extract as a fermentation using CSL as a nitrogen source.

nitrogen source,
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Fig.3 Time course of flask cultivation

using yeast extract as a nitrogen source.
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Fig.5 Time course of fixed laryer cultivation

yeast extract as a nitrogen source.

— 409 —

—e— KBNC

Fumaric acid (g/L)

Residual glucose (g/L)

Time (hr)
Fig.4 Time course of flask cultivation using

CSL as a nitrogen source.
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Fig.6 Time course of flask cultivation using

using CSL as a nitrogen source.



