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[ d8 2] Composition of time courses of D—xylose fermentation under aerobic and anaerobic

conditions in 500ml flask culture by Pichia stipitis.

a : 500ml—Erlenmyer flask with a cotton plug. b : 500ml—Sakaguchi flask with a fermentation plug filling with

conc.sulfuric acid
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(H 1> Comparision of Kinetic parametres in D—xylose fermentation under aerobic and

anaerobic conditions by pichia stipitis C. B. S. 5773

* Initial xylose concentration, 10 w/v%.

a . 500ml—Erlenmyer flask with cotton plug. b : 500mi—sakaguchi flask with fermented plug filling with cone.sulfuric acid.
Symbols : Yx/s, cell yield; Ye/s, ethanol yield; #max, maximum

Oxygen
Parameters
Aerobica Anaerobich
Yx/s 028 021
Ye/s 0.19 038
Hmax 015 0.12
Pmax 0.03 007

specific growth rate. Pmax, maximum specific production rate
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(32 3] Time courses of ethanol fermentation from D—xylose in 2.6L—jar fermentor culture

with no aeration, 1.0 and 0.05 wm of aeration rate.

Cultivations were carried out at 30 C, pH6.0, initial xylose concentration 10w/v%, and agitation rate 200rpm

90 1200 e e v T
t 0 vvin
50 IGJ:{:\)
\0\0‘0‘0\0‘0_0"‘)‘\)_‘0
[ TS =
| 3
‘ST’ 0 §
~ 1535 43
3 13
gn-gilh q u€~z§
o | % 2y 3
9 >
@ |5L 2y At 1s g {1 @
W e ‘
ol im‘g/‘*"‘"’"rﬁ’—"l_u‘ J..(': ) 1 e e
" M 0 28 W ) 120
Time (h)
m{ 0.05 vvm 20
10 %ﬁ;
40~ 80 ‘1203
3d- 60 15 3.
= N
IHE
o = ) @ g%
4 10}-0 20 . S 4 "1 a
R
ol — 1 . R 0 0
o 40 a6 120 160 200
Tima (h)
X E w%F 2108 7o) 9% (A FE 12), AYFE2Y AP F71%e St met
0291 138A1 kAl 99%(1.0), 05904+ F7htE AT, A Aoy HERZR7|de
138A1 7 ol 9295(82), 1.0vvmoll A& 90AI17H 7l 2712 7l wEbd AA s A

Aol B%(ZFL 47g/1)7F Ho F71%¢]

Z7tel kA 718 A&yt wEE

A g AP F71 005904 40g/ 1,
02014 37g/ 1, 059X 34g/ 1, 10vvmelA
29g/ 1 2 $1%9 F7hl wet Zasty 9l
.

3t ot

o5 AAZRE P stipitisoll 2|3 L2 A
ZHHY g Fo] oA o et A o]
A E He 78482 vxd ¢, 02vvm
o] AFolzgty TE F gtk FAZHL 57

[=3 =1
Fol EETE FIA



43

[ 2% 4] Time courses of ethanol fermentation from D—xylose in 2.6L—jar fermentor culture

with aeration rate, 0.2 and 0.5 wm.

Cultivations were carried out at 30°C, pH6.0, initial xylose concentration 10w/v%, and agitation speed 200rpm
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[ d& 5] Effect of aeration rate on the fermentation parameters in 2.6L—jar fermentor.
Cultivations were done at 30°C, pH6.0, initial xylose concentration 10w/v%, and agitation speed 200rpm

Ayltol N

§ ; Ethanol
ES @ Coll mass
Ry
Eu N Ethanol
5 éT Ceoll mass

Xylitol

: -
v
g 1e

o 0.2 04

0.8 0.0 10

Aeration rate (vvm)



45

P, stipitisdl 28 D-ZAYZAZHE ] og
A SlojA FAFA 2 HARIEARA
nAE 27 J1AEE(S)Y e daiA
HAESAY, W7 248t EetaA ] FH (A
8 2 A FR)dM 27 7|AFEE 5,
10, 15, 20w/v%E Hpto] wikd A@e] Z
3, (29 6]AM verd A 2 74 ¥
ARME S FAMSE Aok T3 27 7]
AFTY FAAFEAN FAFE, dvd ¥
AU ETE, HNHFH ST (nax), HHol B
SHAAEE (gp) & JEEAM(Q) T
Zt2 wrgsid g g [O9 719 A

Z1E o 2 st Algtatsic

ZNNAFEY E7t gt FAFEE
15%7H A€ S7HEAAT 1L oA s Ha
&1, JeEgErE =10%94 7+ =%
A 10%E Z#HstE 2ok AdHEF
EE ok Aoy 25~30g/ 1 9 HF UL

AT AWHOR So) Z7b] wa o
SEEE 7481 AYAEEEE Z7heE
ACZ AHAL QAT o] A HaHE

s dEA AR &k o] Fkel w
2hA Wi R 108A1 74 o] AU R A= So=5%
AM 96%, 10%AA 62%, 15%N* 48%.
20%NX = 3B%7t z2tzh AnEY §H 2
UF 229 AL %8 F7tel wat F718t
HoH ¥ 6].

F&d daiMe o3 2> AFH
Atk 27 FLRASEY 7o) o
detd 9 AYHEY F& EF7 FAasL

Atk FATE(Yws) L So=5%A 0137g/g

Lo
e
2 o

o] ATk 20%) A& 0103g/gC. 2 ZHAsETh
oA AETst EOH EE4E Aa

~

T 1o

Agte] Bt Z7] ezt gt g
258 (Yer) S So=5%04 033g/go] A 2k
20%°) M 0.16g/g2.2 Hof o g 7+Adg
o e rEe Su=5%°4 033g/g2
ZA o589 5% et Soll thal
A Yest Ywsoll H3te] Hp 7Ae] At
Az

o

< B 2> Fermentation parameters at Aeration rate 0.2 vwwm.
Initial xylose concentration, 106g/ [ . Fermentation time, 114h.

Parameters Value

Biomass concentration (g dry cell /1) 98

Ethanol concentration (g ethanol /[ ) 325

Xylitol concentration (g xylitol / | 37

Biomass yield (g cell / g xylose utilized) 0.096
Ethanol yield (g ethanol / g xylose utilized) 0.318
Maximum specific growth rate (h-1) 0.098
Maximum specific production rate (g ethanol /g cell /h) 0.153
Volumetric productivity (g ethanol /! /h) 0.285
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[ 28 6] Comparision of time courses of optical density, and D—xylose, ethanol, xylitol and
xylulose concentration under different initial xylose concentrations by P .stipitis.

Cultivations were carried with 100m! growth medium in 500m! Erlenmyer flask equipped with a fermented plug
filling with conc. sulfuric acid on the reciprocal shaker at 30°C and 90 rev./ min.
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[ 33 7] Effect of initial xylose concentration on  fermentation parameters in 500mi—flask culture.
Cultivations were carried at 30°C and 90 rev./ min.
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[ 2% 8] Time courses of the absorbance on the growth of P. stipitis in different added ethanol

concentration.
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(33 9] Effect of added ethanol concentration on specific growth rate P. stipitis in 500mi—flask culture.
The temperature and initia xylose concentration were 30°C and 10w/v%, respectively.
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[ 28 10 ] Time courses of ethanol fermentaton from D—xylose in continuous culture process
with 10 g/l of feed xylose concentration at dilution rate, 0.1 and 0.12/h, respectively.

Cultivations were done at 30°C, pH6.0, aeration 0.1vvm, and agitation 200 rpm.
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[ 2% 11 ] Time courses of ethanol fermentaton from D—xylose in continuous culture process
with 10 g/l of feed xylose concentration at dilution rate, 0.05 and 0.08/h, respectively.

Cultivations are the same as in [ 1% 10].
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[ 28 12 ] Effect of dilution rate on the concentration of xylose, cell mass and ethanol, and yield
of cell mass and ethanol.

Cultivations were done at 30?°C, pH6.0, aeration rate 0.1vvm, agitation speed 200rpm, and feed xylose
concentration 10g/1.
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[ 28l 13 ] umax and Ks for the growth of P. stipitis on D—xylose.
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[ 22 13 ] Effect of specific growth rate (£) on specific rates of xylose consumption (¥) and

ethanol production (gp).
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30 initial D-xylose concentration (g/ 1)

residual D-xylose concentration (g/ )

t fermentation time (h)

X dry cell concentration (g/ )

XT total dry cell concentration (g/ ! )

Xu % xylose utilized

Xo xylitol concentration (g/ { )

X, S P X, S, P at steady state of

- continuous culture (g/ [ )

Yx/s . cell yield (g cell/g xylose utilized)

Yess ethanol yield (g ethahol/g xylose
utilized)

Yxo/s xylitol vield (g xylitol/ g xylose
utilized)

a dimensionless constant in Luong' s
equation

u ax'verage specific growth rate (h1)

Hmax maximum specific growth rate (h?)

m specific growth rate at P)0

4] specific growth rate at P=0

v specific xylose consumption rate (g
xylose/g cell/h)

Ymax maximum Xylose consumption rate
(g xylose/g cell/h)
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