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(g/100mi)

Conc of sugar (%)
Incubation Time (hr)
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D.W.(g/100mi)
Consumed sugar
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2/100ml
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g/100ml
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=| Yield (%)

(7]
; =| Yield (%)

0.6
1.03

0 0.4
0.63 0.6

0 0.4
0.7 1
1.2 1.27

0 0 0 0 0.4 0
7.49 0.93 12.46 24.38 1.27 18.22
10.08 14 13.89 27.17 1.53 19.33

Values are means of 3 replicates, LSD value = 0.1874 at P = (05)
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48
0 . 0.4
24 i 0.6
48 0.8
0 0.4 0.4
24 1 0.7
48 | 1.27 0.93

0 0.4 0 0 0 0 0.4 0
24 | 1.27 | 18.22 53 13.9 27.2 1.07 18.66
48 | 1.53 | 19.33 92 1529 29.92 1.53 19.3
Values are means of 3 replicates, LSD value = 0.2676 at P = (05)
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Strains

S.cerevisiae O-14 Zmaobilis ATCC 10988 K.marxianus NRRL 85.54

Ethanol Kinetics Ethanol Kinetics Ethanol Kinetics

Production Production Production

Conc of sugar (%)
Incubation Time (hr)

(e/100ml)
D.W. (2 100ml)
(/1 00mI)

DWW (g/100mi)

D.W.g/ 100ml)
Consumed sugar

Consumed sugar

g/t timi
Yield (%)
Efficiency
g/l 00ml
Yield (%)
Efficiency

g/l 00m{
Yield (%)
Efficiency

Consumed sugar

(/' 0ml)

| -
=| =] in| =
[

0.2
1
1.47

0.2 0 0 0 0 0.5
1.57 13.7 1.472 | 10.74 | 21.02 1.13
1.83 1477 | 1.712 | 11.59 | 22.69 1.67

Values are means of 3 replicates, LSD value = 0.2725 at P = (05)
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Clanfication methods
Using heat Using acid
Ethanol Kinetics Production Ethanal Kinetics Production

D.W g/ 100ml)
Consumed sugar

e/ 1f}hmi)
Efficiency (%)

le/100mi

=| [ncubation Time (hr)
fe/100mi)

=g/ 100m!

= |Yield (%)

= |Efficiency (*a)
D, W.(g/106ml)

= [Consumed sugar

=
in
=n gy
D

[
=
&
=~
[
-]
=

0.718 41.28 80.78

=1

| e

[
[l
n a

48 0.88 3.6l 1.61 44.84 B7.75

=

Values are means af 3 replicates, LSD value = 0.8136 at P = (015)
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= | Efficiency (%a)
= | Efficiency (%4l

= | Efficiency (%4)

0 0.5 0 0 0

..
=
tn
=

0
24 (072 L.77 | 0.73 (41.02 [ 80.28 | 0.88 | 241 | 107
48 | 0.88 | 3.61 | 1.61 | 44.84 | 87.75 | L17 | 346 lL62

&
2

k=]
ok
in
bty

Values are means of 3 replicates, LSD value = 0.1896 at P = (05)
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Strains

S cerevisiae O-14 Zmobilis ATCC 10988

Ethanol Kinetics Ethanol Kinetics

Production Production

Inoculum size &
clarification method

fe/! (iml)
Yl

Incubation Time (hr)
(4]

D.W.(g/100mi)

=

o

&
o

Consumed sugar
Consumed sugar
fe/liml)
Efficiency
{

Efficiency

= | Yield (a)

L .15
35 66.74 | 0.21
0.52 38.36 | 75.006 0.4 1.68
0.29 0 0 0.15 U
0.38 43.46 | B5.05 | 0.29 | 3.73 1.78
0.53 | A 46.21 | 90.42 | 0.38 | 3.905 | 189
0.29 0 ] 0 .15 0 0
AW.2.5ml 0.4 08 [17.43 ) 34.1 0.26 | 3.79 1.2
0.48 225 [ 44.02 0.4 5.54 1.83
0.29 0 i 0 0.15 0 i
0.42 .1 | 38.65 | 75.65 0.3 3.47 1.45
0.6 | 3.7 | 1.57 [ 42.5 | B3.18 | 047 | 4.15 1.78

=

(
1.4

0.29
0.41

== |= | g/100mi
=

=
= |:
:J‘

=
=

Values are means af 3 replicates, LSD value = 0.2986af P = (05)
A. W refers to clarified whey using acid., H.W refers to clarified whey using heat.
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Strains

S.cerevisiae O-14 Zmobilis ATCC 10988 K.marxianus NRRL 85.54
Ethanol Kinetics Ethanol Kinetics
Production Production

Ethanol Kinetics Production

=

Incubation Time (hr)

DW.(g/100mi)

e/ 100ml)

¥ (%)
DWW (g/100ml)
Consumed
= o fsugar

e/ 10l

Yield (%4

D.W.(g/1 00ml)
sugar

(g/100ml)

Yield (%

= |Efficienc

(T,
= [ugar
= |Efficienc

] 0.13 0 ]
24 0.8 2.12 0.95 44.78 87.63 0.5
48 1.43 335 1.57 46.71 91.51 1.03 3.3

Values are means of 3 replicates, LSD value = 0.3589 at P = (013)
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Consumed sugar Ethanol Kinetics Production

(2/100ml) /100ml Yield (%) Efficiency (%a)
0.5 ] L] 0 1]
S+Z 4 0.95 1.81 0.77 42.68 83.52
1.23 126 1.48 45.61 £9.25
0.6 1] 0 1] 0
0.94 217 0.87 39.98 T8.24
1.33 398 1.7 42.87 B3B8
0.7 1] 1] 0 [1]
L.ER 211 0.93 43.52 8517
1.13 5.1 1.66 42.34 8185
0.5 0 1] 0 [1]
K+S+Z 0.87 158 112 43.02 84.19
L63 4.33 2.06 47.72 92.71
Values are means of 3 replicates, LSD value = 0.2142 at P = (03)

Tested Incubation
strains Time (hr)

D.W (g/100ml)

Whey permeate Mixture of molasses & whey permeate Molasses with 10% sugar conc.

mixed
K marxianus NRRL 85.54 K.marxianus NRRL 85.54
culture

Ethanol Kinetics | Ethanol Kinetics
Ethanol Kinetics Production

Production Production

Incubation Time (hr)

D.W.(g/100ml)
Consumed sugar
{g/100ml)
D.W.(g/100mi)
(/' 100mi)
D.W.(g/1 00mi)
Consumed sugar
(g/100ml)

2/100ml
Yield (%)
2/100ml
2/100ml
Efficiency (%)

=/ Efficiency (%)

0 0.5 0
45.32 0.98 | 45.32 0.87 | 2.58 | 1.12
0.8 48.81 1.74 | 48.81 | 9553 | 1.63 | 4.33 | 2.06

=
=

§ =\ Efficiency (%)
2

[
B B e
o Lh

~1

Values are means of 3 replicates, LSD value = 0.3096 at P = (05)

Joll 0 o Glises fxio g (55,5lS glasilony dulic 10 Joor
blises S buzma b Syt iy O 9 oodle baluo 51 Jgilil audgi
(Scerevisige & Zmobilis) lali e oS la e b el odg o)l Gialesl ool ol 5l oo
(K.marixuanus.S.cerevisiae & Zmobilis) |_, (Kmariuanus & Zmobilis) (K.marixuanus & S.cerevisiae)
idgs Sy ety 2l g St e 5l o a0 10 (gt g 005wl (@) oyl Lo g5, 45 0
o ol | Sglite haliee sla cotS bammo b o puts 0 5 odle bglses 51 Jgibladss (9) Jgoz gols

0il o E95 e Ol aw el cuiS lasme 5l Joill adg a5 amo e lias el Casds gl Lams

L @ 5 4.33 /100 ml J92.71 % 15 42.06 2/100 ml gl sl g,50, g




Z.mobilis) , (K.marixuanus & S.cerevisiae) ,, (S.cerevisine & Z mobilis)

9
55 sl s sls 43, 4o (K. marixuanus &
oo o3ls L (10) Jgu 4o a5 a8 oylan ool KMArixuanus. sl - o o5 casls bl oy
. Kmarixuanus , ¢ . -, Ll Brady et al.(1994) i gl 00l dylin plSimon]
a8 s ,S blail asgs o) Singh et al(1998) o 205 clanid ) e e |, 5o
e et il 05,5 W) odle Lame (5, 45 el 1, Jgibl adys ooy by Komarixuanus
Wbl oo Sy iy ol Ul adgi 6l (x5 (65,5ltS Wilamy (e 45 0503 g oy
2 oo e g 0155 dw Laliee citS b b oy s ol 5 Do 5l (oglse K.marixuanus

Wyl gl gans gl 4, o Kmarixuanus |,
Lulyd sl oo 3o g Sy e O 51 Jsibl 0uisS alss ol ly So o el 5 Krnarixuanus

- L {_K.mm'fruamm S.cerevisiae & Z.mobilis) o155 as 5| Lalisee cais | 5l ool

20,5 Browal S>oS g S whie Slisley] o alins pl .09 odel ey (1:1:1)
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