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Production of Ethanol from D-Xylose by Fusarium sp.

Lee, Sang-Hyub, Wang-Sik, Lee, and Won-Gi, Bang*

Department of Agricuttural Chemistry, College of Agriculture, Korea Univ., Seoul 132, Korea

Microorganisms capable of utilizing D-xylose as a sole carbon and energy source were isolated to
ferment D-xylose directly to ethanol. Among them, the strain, which showed the best ability to pro-
duce ethanol, was selected and was identified as Fusarium sp. The optimal conditions for the pro-
duction of ethanol were 8.0 of initial pH, 33°C of temperature, and 2% of substrate concentration.
Under this optimal condition, the following results were obtained : maximum ethanol concentration,
7.0g/1; ethanol yield, 0.35g of ethanol per g of D-xylose (68.6% of theoretical); biomass yield,

0.27g of dry biomass per g of D-xylose.

A4

ol
=2

A FAbell BAEE AZAd4Al Frelse
biomasse A Hel wal zbo]rt glont, duiF oz
cellulose 409%, hemicellulose 309% = lignin 20%

Ax g FA=lo] ek(l), AZ7A cellulosed °l

g5le] olleb2S AAbEly] & ol (2-11)e e
Agrlo] ot Al Al biomasse| 2k 30%% TAIst

hemicellulosed EEHo® o|&3le] oletdd
28 AT(12-16)+ 2R
F A Ro] BElRRQl D- xylose
, el HE sz o
ofetdg AT F
oo, el #HZo Pachysolen tanwmophilus
Fusarium sp. (18), Candida sp. XF 217
(19), Candida shehatae (20), Candida
(21), Clavispora sp. (22), Kluyveromyces
ianus(23), Pichia stipitis (24),
phila (25), Bacillus macerans(9) &°] D-xylose®
Aglslo] ofleh--& A Makd 4 9l 93] A oll
wlg} D-xvlose® S ollghg Aalel ojd AT}

IR CEA!

]
N
©
8

olol

U‘L X] JEDS

1H317]

o| & hemicellulose®]
2 ? 43 = of
D-xylose® 4
ull o]
an,

2l o v

oJ o}

B A A7

tropicalis
marx-
Aervomonas hydro-

=N

<)

<l

=]

R e  EXEDINES

gF FA e 7dal 24 hemicellulose® F-¥] 1

D-xylose= th
o

Key words: Ethanol production, D-xylose, Fusarium sp.
* Corresponding author

340

%2 349 4+ 9dov(26), olekg A4S AT F
3t gt 71A-e] & e ez Hrubsla 9l
o} (27). wh2bAl, D-xylose® e offghgg 2 A

A ole TR AL A4 biomass®] &84
< 24 FHAE Aoz Vddet

£ AF % D=xylose® #pstste] ofjeb-a-& A4 4
A% gl TFE Bk FE FY w At
a, #Fe A5 oukE: A4k HA=AE AR
et

Mz o Uy
ALERF

Ecko g X xylose(el st D-isomer, Sigma

X-1500) #&5e Ad TFEL EEsta, ofF F
o 41 xyloseZ HE|lY] of gl FalAel 73 4%

T2 Akl Fusarium sp. B E45keich, PDA
Al zlell  AlefuloFsto]  ARE-slglow], Aol A
wz e

=
oFel 22 ¥ MY

Xylose 2%, K.HPO, 0.136%., (NH,),S0, O.



Vol. 15, No. 5

066%, MgSO,-7H,0 0,0213%, CaSQ,-2H,0 0.
0017% = FeSO,-7H,0 0.0006%(pH7,2)9 =4
A Eed wiAlo] EoF Alaf sbeta 30C
#elufoko 2 2-33] enrichment culture® 813l
o&l xylose AF5S Ad

> alo

3. pour plate®el

colony % 4 #2183},
dRE A4l ¥L FFE AUHI] el 2

zZ-2] HE]FE xylose 1%, KNO; 0,19%, (NH,),
SO, 0,066%, MgSO,-7H,O 0,075%, CuSO,-5H,
0 0,007%, ZuSO,-7H,0 0,007% = vyeast
extract 0,1% (pH6,5)¢] 244 =d =] 10mlel
- S FEetel AL AL R EFo] F
A 30ColA 64z A A wl o 3
AREste] odoial AglFo ofglE ok FHAHI}
of, 7ha olekE AAbAle] & TFE

B QFHlX] S ujoute

Aufore 2% xylose, 0.47% (NH,),SO,, 1.
35% K,HPO,, 0.47% KH,PO,, 1% K,S0,, 0
25% NaCl, 0.02% MgS0,-7H,0 = 0.5%yeast
extract (pHb5,0)9] 24§ =y olet-g AJ4ke]x]o]
FATFY FA " 2R dElg FHEska, 30C
oA 2-397F Awulakslel FAIFAlSl ok 0,6%
(w/ v)el Mgkl o5 wliztx] 4-dJsloict,

2ok AbvizAe] oekE A4blA] (pHS.0) &
500 miE A7 EelA ol HFalo] 121CoNA 158
A e i I °4J+ HEE 209 xylosed-¥ 2}
Aok 5miE 7Fstel & 100mizh #HA shdeh, vl
oo 33 oA &3at xL] elall of (60 strokes/ min)3}
ofl 4 elglzlew, 302 Fet=ZolA S5miel wek
AR5 #Halod FA FA, pH o @A T A&

N
gL_l

i

=gk
A FAL okl 5m/E uwlE]l FAE ol o
7}x] (Whatman No.1)EZ A=Zw A3 % 105C

off Al tefo] & wiztx] A=zA|A AAFe g FHs)
9}, Xyloset dinitrosalycylic acid HF-2-(28)el 2]
& =Astolch,  oflElE-e gas chromatography
(Packard M,, porapack @, FID, N, 30cc/
min, oven temp, 165C)ol ¢3slo] H-45}oict,

(20) 2] ool aheh GehH =) whores

341
E1 Ac’:‘ 73_ —é}‘l'b:}'gil’{'
Znp o nE
OlEtE MR 2ol Y MY
Ecko g B xylosed: FL3I 4y = oz
Aoz o)gdE FFE 30dE qielsiginh, &
HFES e oz ATFe FiolFE ERH3
%, 1% xyloses AH&3sle] Az|wlokdl F, ofgl2
BAAS vl ZAEZ A3 Table 13 7o), HukA
27 Fubo| &t Aldfel vlste] HS H& oEkg
ARAE AUE Aoz Fasgcn, B3, 0, 132%
(w/v)el ellgkg g1kgE vebl+ No. 26 T+
HF Awste] ¥ Ao TAFFER ALY

BAIEF(No.26)2 SF
No.26 &2 d5¢ Fulsty &AL Fig 1o 2

Table 1. Ethanol production by various strains on
D-xylose (1% w/v) in static culture

Strains Origin Ethanol%(w/v)
B. macerans IFO 3490 collec- 0.046
tion

A. hydrophila TFO 12658 ” 0. 061

F. oxysporm f. sp. ” 0. 066
lini IFO 5880

Isolated strains soil
Molds
XD-8 ” 0.094
XD-13 ” 0. 086
XD-16 ” 0.085
XD-24 » 0.091
XD-26 ” 0.132

Bacteria
XD-2 ” 0.011
XD-7 ” 0.012
XD-10 ” 0.024
XD-14 ” 0.034
XD-15 ” 0.034
XD-17 ” 0.045
XD-18 ” 0.031
XD-21 ” 0.024
XD-25 ” 0.024
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Fig. 1. Photograph of Fusarium sp. No. 26 (x 1000)
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b. microconidia
¢. macroconidia
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Table 2. Effect of initial pH on the production of ethanol by Fusarium sp.

Fermenta Maximum Maximum ethanol Maximum cell % of
Initial Final tion time  ethanol yield coefficient yield coefficent theoretical
pH pH (day) concentration (g ethanol/g (gdry cell/ g ethanol
®/) D-xylose) D-xylose) yield*
50 4.6 7 4.8 0.27 0.32 52.9
6.0 5.8 7 56 0.29 0.28 56.8
7.0 6.6 6 6.0 0.31 0.24 60.7
80 72 5 6.3 0.32 0.25 62.7
9.0 7.5 5 5.6 0.29 0.26 56.8

* Theoretical yield was assumed to be 0.51 g of ethanol per g of D-xylose
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Table 3. Effect of temperature on the production of ethanol by Fusarium sp.

Maximur-n Maximum ethanol Maximum cell % of
Tempera- Fermen- ethanol yield coefficent yield coeffcient theoretical
ture tation concentration (g ethanol/ (gdry cell/ g ethanol
() time(day) (g/)) g D-xylose) D-xylose) yield*
24 7 4.5 0.23 0.23 45.0
27 6 52 0.26 0.24 58.8
30 5 6.3 0.32 0.28 62.7
33 5 7.0 0.35 0.27 68.6
36 6 5.3 0.26 0.22 51.0

* Theoretical ethanol yield was assumed to be 0.51 g of ethanol per g of D-xylose
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Fig. 2. Effect of substrate concentration on the produc-
tion of ethanol by Fusarium sp.

7+ 100m!
——e150ml
6 r_ " 200m
5k
B ——— gl
50m}/500ml

broth in flask

Ethanol concentration(g/))
'~

I} 1 1 1 1 [ I— |

1 2 3 4 5 6 7 8
Fermentation time(day)

Fig. 3. Effect of aeration on the production of ethanol
by Fusarium sp.
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Table 4. Ethanol production from different sugars by
Fusarium sp.

Fermentable Ethanol concen- Fermentation
sugars tration(g/!) time (day)
Glucose 6.72 3
Fructose 6.18 3

Xylose 7.0 5

L- Arabinose 1.15 5

Sucrose 5.71 3

Maltose 3.96 3

Lactose 0.94 3

Incubation was carried out in flask culture at 33°C,
shaken at 60 strokes/min. The initial pH was 8.0 and
the initial sugar concentration was 20g/1.
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