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Abstract  

Two yeast isolates of C.kefyr-T and C.kefyr-S, were isolated from crude whey, the 

optimum pH value was 5, and S.cerevisiae was significantly best in ethanol and 

Biomass production from all glucose concentrations compared to C.kefyr-T and 

C.kefyr-S which were significantly best ethanol and biomass production from all 

galactose concentrations comparing with S.cerevisiae. C.kefyr-T which was best 

in production compared to C.kefyr-S. Best ethanol production was 8.7% Ethanol 

from 10% sugar mixture, by mixed culture of (S. cerevisiae+ C.Kefyr-T),  and 

best ethanol production was 4.6% from 8% synthetic lactose by mixed culture of 

(C.kefyr-T+C.kefyr-S). There is a significant decrease in ethanol and biomass 

production from all mixtures by using mixed culture of (C.kefyr-T+ C.kefyr-S+ S. 

cerevisiae) than using mixed culture of (C. kefyr + S. cerevisiae) and mixed 

culture of (C.kefyr-T + C.kefyr-S). Different period of times at (24, 36, 48, and 60) 

h of fermentation in bioreactor are presented. The initial sugar mixture 

concentration was 10% in all cases. The ethanol production during the 48 h gave 

a maximum value of 15.5 % by mixed culture of (C. kefyr + S. cerevisiae), but it 

remains at low levels within other periods, whereas the highest biomass 16% 

gained at the same bioreactor conditions. 

 انًسحخهص

 5جى اسحخذاو َىعٍٍ يٍ انخًائر انًسحخهصة يٍ  بقاٌا انحهٍب فً اَحاج الاٌثاَىل عُذ انذانة انحايضٍة انًثهى 

 .S)% يٍ انكهىكىز ورنك بًسج 01% يٍ 7.8. افضم اَحاج نلاٌثاَىل كاٌ  فً انًفاعم انحٍىي

cerevisiae+ C.Kefyr-T)  ٌكانكحىز باسحعًال انًسٌح 7يٍ  %6.4ايا افضم اَحاج نلاٌثاَىل كا %

(C.kefyr-T+C.kefyr-S) يٍ انخهٍط انكهً . نىحع َقصاٌ يهحىظ فً الاٌثاَىل واَحاج انكحهة انحٍىٌة

. جى دراسة اوقث انًثم نعًهٍة  (C.kefyr-T+ C.kefyr-S+ S. cerevisiae)باسحخذاو انًسٌح

ساعة حٍث اعطى اعهى  67. نىحع اٌ انىقث الافضم نعًهٍات انحخًٍر هً  ( ساعة41و ،67 ،46،64انحخًٍر)

 .    (C. kefyr + S. cerevisiae)% ورنك بًسج 05.5قًٍة اَحاج 

Introduction 

lternative fuels are important for the world to reduce their dependence on fossil 

fuels. Currently, ethanol is the only renewable fuel that is produced in 

commercial quantity. The demand for ethanol is increased throughout the world. The 

production of ethanol is limited by the available feedstocks and processing 

technology. Ethanol is a substitute of gasoline where the world consumption of 

ethanol as motor fuel is (30) tons, and the production of ethanol increased by 11% in 

 A 



Journal of Biotechnology Research Center                         Vol.5 No.1 2011 
 

33 
 

the past five years [1]. The United States Environmental Protection Agency Act 2005 

mandated a production of 4.0 billion gallons of ethanol in 2006 increasing to 7.5 

billion gallons in 2012 [2]. On the other hand ethanol is one of most important organic 

chemicals, and has a wide spread applications in (food, pharmaceutical and chemical) 

industries, use as solvent of substances included in (perfumes, drugs, and make up) 

industry, and as feedstock for the synthesis of other organic products as (acetic acid) 

[3].   More than half of industrial ethanol is produced through fermentation of any 

organic material with high carbohydrates content, yeast in used in this fermentation 

for their ability to ferment wide range of sugar [4]. In an aerobic condition, they 

convert sugar to ethanol, carbon dioxide, and glycerol, while convert to biomass and 

carbon dioxide under aerobic conditions [5]. The industrial importance of yeast are: 

their ability to ferment wide range of sugar for, ethanol, single cell protein (feed 

source for human and animal), enzymes, fats, and vitamins production [6]. The yeast 

has the ability to convert lactose directly to ethanol is limited [7]. There are several 

yeast strains with ability of lactose fermentation [7] are: Kluyveromyces Lactis, 

Kluyveromces fragilis, Kluyveromces Marxianus, Candida kefyr, Candida 

pseudotropicalis .Most studies focused on using species such as : C. peudotropicalis, 

K. Marxianus, and K. fragilis. And few interested studies with C.kefyr.C.kefyr belong 

to Candida Genus which belongs to Cryptococcaceae Family, and imperfect fungi 

class, which are asexual reproduction. C.kefyr present as microflora in cow, sheep and 

goat milk [8],C.kefyr influence the flavor profile of the fermented milk, through 

ethanol and carbon dioxide production[9]. 

Materials & Methods 

Saccharomyces cerevisiae of trade mark name yuva (Turkey), and two isolated 

lactose fermenting yeasts were isolated from whey sample according to [10]and were 

identified in (Central Health Lab./ Identification Unit- Fungi  ) to (Candida Kefyr-T) 

and (Candida kefyr-S). Direct counting method, i.e. spread plate technique was used 

to determine the number of viable cells, in which a few serial dilutions were made 

before spreading. After the preset incubation time at 30 °C, colonies grown in Petri 

dishes were used to count the number of viable cells and expressed as colony forming 

units (CFU). 5% of three individual yeast inoculums were prepared, calculated 

number of cells (2*107) cell/ml (by Thoma's chamber as At least three measurements 

were made for each condition and the data given were an average values [11]. 

Different concentrations (2,4,6,8,10,12,14)% of glucose were prepared, by disolving 

different grams of this sugar in (100)ml of synthetic medium in (1000) ml of D.W 

according to[12]. They Justified at different (3, 4,5,6,7) pH values and sterilized by 

autoclave under 15 psig at 121  ْ C for 15 minutes. Then each conical with different 

sugar concentrations were inoculated by 5 ml of one type (S.cerevisae, C.kefyr-T, 

C.kefyr-S) inoculums, and Incubated at 30  ْ C for (48)hr.  The same experiments were 

repeated by using galactose instead of glucose. Different concentration 

(2,4,6,8,10,12,14) % of equal ratio (glucose & galactose) mixture were prepared, 

justified at pH=5, each seven different concentrations were inoculated by one type of 

yeast inoculums, then incubated as above. Mixed sugar were prepared and pH values 

were justified as above, each concentration was inoculated by mixed yeast culture 
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(S.cerevisiae + C. kefyr-T) or (S.cerevisiae + C.kefyr-S) or (C.kefyr-T + C.kefyr-S) or 

(S. cerevisiae+ C.kefyr-T+C. kefyr- S), then incubated as the same condition above.  

Ethanol production by bioreactor process 

 For the fermentation (ethanol production) stage, 5L  thermoregulated double-jacket 

cylindrical agitated bioreactors ( Innobio, Biotechnology Innovation, Korea ) with 2 

working volume were used. The temperature and agitation speed were 35°C and 180 

rpm, respectively. Period of fermentation was tested at different times of ( 24, 36, 48, 

60 ) h. The sterilization of bioreactor and in which medium was performed in an 

autoclave (LabTech , Daihan Labtechc Co. , Korea ) at 121°C for 15 min. pH was 

adjusted to 5.0 before the addition of 100 mL of yeast culture grown aerobically under 

submerged optimized conditions. The temperature and pH were kept stable during 

fermentation [13]. Inoculums were added aseptically using a sterile method as 

recommended by Manufacturer Company.  The experiments with sugar as the carbon 

source in the bioreactor stage were carried out with (glucose + galactose) mixture in 

ratio (1: 1). Initial concentrations of total sugar was (10 % w/v), and mixed culture of 

(C. kefyr-T + S. cerevisiae) were studied for the optimization of the bioreactor 

process.  

Ethanol concentration was quantitly measured by method of analysis of American 

Society of Brewing chemists in yeast culture dependence on specific gravity 

measurement by using pychnomenter [14]. After centrifuged of 10 ml fermented 

sample at 3500 rpm for 15 minutes, then separated supernatant to calculate ethanol 

concentration. Ethanol concentration was qualitatively measured by using gas 

chromatography at (Ministry of Sciences & Technology), the results were closed to 

those which obtained by using Pychnometer, as shown in table (1). 

Table (1): comparing between qualitative and quantitative methods for ethanol concentration 

calculation. 

Sample 
Ethanol conc. By using 

Quantitative Method 

Ethanol conc. By 

Qualitative Method 

2% 

4% 

6% 

8% 

10% 

0.5 

0.5 

1.3 

2.7 

1.8 

0.333 

0.7 

1.339 

1.529 

1.937 

 

Results & Discussion 

 Figures (1: A-F) to (2: A-F) indicate to presence of relationship between sugar 

concentration and pH values in Ethanol and Biomass production from individual 

sugar (glucose, galactose) by individual yeast (S.cerevisiae, C.kefy-T, C.kefyr-S), the 

production of ethanol and biomass were gradually increased with increasing of sugar 

concentrations in media, under constant pH value, and the best production was at 

pH=5, in agreement with [16] who found relationship between sugar and (H+) 

concentrations in ethanol production from (maltodextrine) by S. cerevisiae, and pH(5, 

5.5) were the best values for production. Result showed, at constant sugar 

concentration there was no significant differences in ethanol, biomass production at 

pH (4-6) values, and the best production was at pH average 5.0. This result was 
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similar to those of [17], who found no high significant differences in ethanol 

production from (Helianthus tuberosus) plant by S. cerevisiae at (4.5-6.0) pH values, 

under constant sugar concentration, and the best production was at pH5. At all sugar 

concentrations used in this there is significant decreasing in production when pH 

value far away of (4-6). [18] Reported, that pH (4-6) values were suitable for growth 

and fermentative activity, while, fermentative activity was inhibited at (3-4) pH 

values, and the high pH values caused glycerol production instead of ethanol 

production. Same figures indicated a gradually increas in ethanol and biomass 

production, as sugar, concentration is increased, until the production reaches a 

maximum, then begin to decrease, this due to increase in osmotic pressure outside 

cell, because of high sugar concentration, hence ethanol accumulation inside cell, 

leading to decrease growth and fermentative activity, found  the S.cerevisiae produced 

4.6% ethanol, from 10% glucose concentration, this result in agreement with this 

study,  which found, S.cerevisiae produced 5.1% ethanol, 4.4% Biomass from 10% 

glucose, at pH5.  

Figures (1-C), (1-D), (1-E), (1-F), show, that best ethanol and biomass production by 

(C.kefyr-T) or (C.kefyr-S) was significantly at (6) % glucose and pH5, C.kefyr-T 

produced 2.5 % ethanol, 2.9% Biomass, while C.kefyr-S produced 2.2% ethanol, 

2.5% biomass. This is due to the differences between these strains in glucose uptake 

rate, which is in agreement with [6], who found differences in glucose uptake rate 

even among strains of same yeast. Figures (1) (A-B) show, S.cerevisiae is the best 

producer of ethanol and biomass from glucose comparing with C.kefyr (S, T). 

Figure 2(A) to (F) show, C.kefyr (T, S) is the best producer of ethanol and biomas 

from galactose than S.cerevisiae, but they are less galactose concentration tolerance 

than S.cerevisiae, who tolerant 6 % galactose concentration, while, C.kefyr, tolerant 

only 4%. S.cerevisiae produced 0.8% ethanol, 1.3% Biomass from 6% galactose 

while, C.kefyr-T produced 1.4% ethanol, 1.5% biomass, and C.kefyr-S produced 1.0% 

ethanol, and 1.2% Biomass, this may be due to. S.cerevisiae is greater galactose 

uptake rate through facilitated diffusion than C.kefyr (T&S), which is in agreement 

with, S.cerevisiae produced 0.6% ethanol, 0.2% biomass from 2% galactose, while k. 

marxianus produced 0.8% ethanol, 0.4% biomass during 48hr. 

 Figure 3 (A) to (D) show the best production was from 6% lactose under pH5, 

C.kefyr-T which produced 1.6% ethanol, 2.5% biomass, while C.kefyr-S produced 

1.4% ethanol, 2.1% biomass, thus C.kefyr-T  significant best ethanol and biomass 

production than C.kefyr-S. This is due to high activity of B-galactosidase production 

of C.kefyr-T comparing with C.kefyr-S.  found (M) strain of lactose fermenting yeast 

(K.marxianus) was the best consuming lactose than other strains which were isolated 

from whey, dependency on number of produced B-galactosidase units by these 

strains. (Castillo et al., 1982) found, the Maximum ethanol production from whey by 

C.pseudotropicalis was 0.38% from 5% Lactose and under 4.57pH value.  
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Ethanol production from mixed sugar by Individual yeast 

 Figure (4-A) shows, significant decreasing in S.cerevisiae ability for ethanol 

production from all concentration of equal ratio (glucose, galactose) mixture 

comparing with its producing from single sugar under pH5, S.cerevisiae produced 

half amount of ethanol production from glucose alone, this is due to inability of 

S.cerevisiae for galactose metabolism. The presence of glucose with equal amount of 

galactose in mixture causing fast decreasing in energy [20], reducing protein synthesis 

of lesion pathway which responsible for galactose metabolism in S. cerevisiae.  

Figures(4-C)and (4-E) shows, significant dimension in  an ability of C.kefyr (T&S) 

for ethanol production from mixture concentration comparing with their production 

from glucose alone, at pH5, but from mixture C.kefyr (T&S) produced more than half 

amounts of producing ethanol from glucose, due to their ability for glucose and part 

of galactose consumption in mixture during 48hr.  

Figure (4- G), shows, although inability of S. cerevisiae for galactose uptake in 

mixture, but it’s the best producer of ethanol from all mixture concentration 

comparing with C.kefyr (S&T) . found, although high ethanol production from pre 

hydrolyzed lactose to (glucose & galactose) by S. cerevisiae. 

Figures (4-B) to (4-F) shows significantly decreasing in biomass production from all 

mixture concentration by individual yeast, comparing with production from individual 

sugars. This is due to presence of more than one sugar in media leading to a 

adaptation period with different dependency on sugar consumption rate by yeast 

found, yeast cell growth was observed in this period, and total producing biomass of 

P. stipitis was 13 g/g from (glucose & xylose) mixture, while 0.11 g/g from glucose 

alone. 

Figure (4-H) shows, S.cerevisiae is the best production of Biomass from mixture 

sugar comparing with C. ketyr (S & T), this due to its ability for fast glucose 

consumption and continuous growth during 48 hr. 

Figure (5-A), shows the inability of S. cerevisiae for direct ethanol production from 

all lactose concentrations, [2], stated, because of lacking cellular metabolism of 

lactose. C.kefyr (S & T) able to produce ethanol from all lactose concentration, (T) is 

the best producer than (S) at pH5, 35C° during 48 hr. C. kefyr- T produced 3. 3% 

ethanol, 2. 6% Biomass, while C. ketyr- S produced 2.9% ethanol, 2.4 % Biomass. 

This may be due to high efficiency of (T) for B- galactosidase enzyme unit’s 

production in medium. There was a decreasing in the production by C. Kefyr (T & S) 

when Lactose concentration up to 8%, this is because of feedback effect of substrate 

concentration, hence, ethanol accumulation inside cell yeast [22]. 

Results in figure (5-B) show the ability of S. cerevisae for Biomass Production from 

all lactose concentration, and there is a closing between these values reaching to 

maximum production 2.8% when lactose concentration up to 8%, this may be due to 

increase of osmotic pressure on yeast cell because of high concentration of 

unconsumption lactose in medium [23] . 
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Ethanol production from mixed sugar by mixed yeast 

  Figure (6-A) , there is, significant increase in ethanol production from all equal ratio 

(glucose & galactose) mixture concentrations. Figure (6-B) shows significant decrease 

in Biomass production, when using the same mixed culture of (C. kefyr- T+ C. kefyr- 

S + S. cerevisiae) this may be due to absence of sequential fermentation of two sugars 

which start with glucose before galactose when using individual culture. Hence no 

adaptation period for secondary growth before galactose consumption found the 

presence of more than one monosaccharide in medium caused two growth periods of 

S. cerevisiae, according to yeast cell adaptation for each sugar. Results show that 

mixed culture of (S. cerevisiae & C. kefyr) was best ethanol and Biomass production 

from mixed sugar concentration, comparing with mixed culture of (C. kefyr- T + C. 

kefyr- S). This may be due to presence of glucose in media, and ability of S. 

cerevisiae for fast glucose uptake and conversion to ethanol, while galactose is 

consumed by C. kefyr. The mixed culture of ( C.Kefyr- T + S.cerevisiae) was the best 

ethanol and biomass production than ( S. cerevisiae + C.kefyr- S), (C.kefyr- T + S. 

cerevisiae) producing 8.7% ethanol, 5.0% biomass from 10% sugar mixture, this may 

be due to  high galactose consumption rate of (T) comparing with (S).The production 

begin to decrease when mixture concentration up to 15%, thus because of inability of 

C. kefyr for high ethanol tolerance causing galactose accumulation in  medium, hence, 

feedback of ethanol  concentration on galactose utilization by (C. Kefyr + S. 

cerevisiae) and glucose and galactose metabolism by (C. kefyr- T+ C.Kefyr- S).  

Figure (7-A) indicates a significant increase of ethanol production when using mixed 

culture of S.cerevisiae and (C. kefyr) (S, or T) than using individual (T&S). This may 

be due to presence of produced glucose from hydrolyzed lactose by (B- galactosidase) 

which produced by C. kefyr, and the ability of S.cerevisae for fast glucose 

consumption and conversion to ethanol, while, galactose was consumed by C.ketyr in 

mixed culture of (S. cerevisiae + C. kefyr . Ethanol production decreased when 

lactose concentration up to 8%, because of inability of C.kefyr for ethanol 

concentration tolerance, found, that mixed culture of (k.fragilis + Z. mobilis) produced 

(5. 5) % ethanol from (20) % lactose.  

Results in figure (7-B) indicate a significant decrease in ethanol and Biomass 

production, when using mixed culture of (S. cerevisiae + C. kefyr- S). This may be 

due to less soluble oxygen in media, and because of S.cerevisiae, which has an effect 

on C. kefyr growth and, it’s B- galactosidase production activity .  

Effect of bioreactor on ethanol production 

 A different periods time of (24, 36, 48, 60) hours during the fermentation were 

presented. The initial sugar concentration was 10% and the mixed yeast culture were  

(C. kefyr- T + S. cerevisiae) in all cases, because they gave the best ethanol% as 

shown in figure (6-A) . The data in figure (8) indicated a significant additional ethanol 

yield by increasing period during fermentation.  The highest ethanol production 

during 48 h was 15.5% by bioreactor that equal nearly double fold of 8.7% ethanol 

produced by still culture at the same conditions (fig.6-A). Other ethanol percentages 

remained at low levels within other periods. This result appeared higher than the value 

achieved by who stated 14% ethanol produced by baker's yeast. The maximum 
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biomass16% in figure (8) gained from the same conditions in the bioreactor process. 

The mixed sugars concentration of 10% was a suitable concentration in bioreactor 

fermentation for ethanol production because it appears in this study that low 

concentrations of sugar results in low ethanol concentration during the fermentation. 

On the other hand, a very high sugar concentration can result in high stress and 

inhibition of microorganisms by either the sugars or ethanol. The results in this study 

revealed that the cultivation conditions of growth pH, fermentation period, single & 

mixed yeast culture, single & mixed sugar concentration and bioreactor fermentation 

process affected not only the fermentation rate, but also biomass formation and 

ethanol production. However, the overall results showed that mixed sugar of (glucose 

+ galactose) gave the highest ethanol productivity followed by glucose and galactose, 

respectively by mixed yeasts (C. kefyr- T + S. cerevisiae). Physiologically S. 

cerevisiae would utilize glucose, whereas C. kefyr- T would utilize galactose. This 

could be attributed to the fact that the enzyme system complementary is more in two 

yeasts mixture compared to one yeast alone. These phenomena so needed to be 

studied in a further fermentation investigation in order that the production of higher 

levels of ethanol from any fermentable mixed substrate can be utilized by other mixed 

microorganisms. 
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 Glucose%     Glucose% 

Figure (1):effect of glucose % & pH on ethanol and biomass production by individual yeast at 35 

C for 48 h. 

 

  

 
 

 

 

 
 Galactose% Galactose% 

 

Figure(2):effect of galactose % & pH on ethanol and biomass production by individual yeast at 

35 C for 48 h. 
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 Lactose%     Lactose% 

Figure (3):effect of lactose % & pH on ethanol and biomass production by individual 

 Yeast at 35 C for 48 h. 
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Figure (4): effect of (glucose&galactose) mixture% in ethanol and biomass production at pH5,35c 

for two days 

    

 

Figure (5): effect of lactose % on ethanol and biomass production by individual and mixed yeast 

growth at pH5, 35C for 48h. 
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Figure (6): effect of (glucose&galactose) mixture% on ethanol and biomass production at pH5, 

35C by individual and mixed yeast growth 

Figure (7): effect of lactose conc% in ethanol and biomass production by individual and mixed 

yeast growth at pH5, 35C for two days 

 

 

 

 

 

 

 

 

 

 
 

 

Figure (8): effect of bioreactor process on ethanol and biomass production from lactose conc. 

7.0% by mixed yeast (C.kefyr-T + C.kefyr-S) growing at pH5, 35C for different periods (h). 

 

Referencrs 

1. Ali, M.; Mork, R. and Daniel, S. (2006). Conditioning hemicelluloses hydrolysates for 

fermentation: Effect of overlimiting pH on sugar and ethanol yields. J. Elsevier, 

oxfoed.; 41, 1806-1811. 

  

  
 

 

 

0

1

2

3

4

5

6

2 4 6 8 10 12 14

b
io

m
as

s(
g

/1
00

m
l)

 

S.cervisiae
C.kefyr-T
 C.kefyr-S
S.cervisiae + C.kefyr-T
S.cervisiae + C.kefyr-S
C.kefyr-T + C.kefyr-S

sugare% 

0
1
2
3
4
5
6
7
8
9

10

2 4 6 8 10 12 14

et
h

an
o

l(
g

/1
00

m
l)

 

S.cervisiae
C.kefyr-T
 C.kefyr-S
S.cervisiae + C.kefyr-T
S.cervisiae + C.kefyr-S
C.kefyr-T + C.kefyr-S

  
sugare% 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

2 4 6 8 10 12 14

et
h

an
o

l(
g

/1
00

m
l)

L
) 

lactose% 

S.cervisiae
C.kefyr-T
 C.kefyr-S
S.cervisiae + C.kefyr-T
S.cervisiae + C.kefyr-S
C.kefyr-T + C.kefyr-S
S.cervisiae + C.kefyr-T + C.kefyr-S

0

2

4

6

8

10

12

14

16

18

0 24 36 48 60

% 

Time ( h ) 

Ethanol(g /…
Biomass (…

A B 

B 

0

1

2

3

4

5

6

2 4 6 8 10 12 14

b
io

m
as

s(
 g

/ 1
00

 m
l)

 

lactose% 

C.kefyr-T
 C.kefyr-S
S.cervisiae + C.kefyr-T
S.cervisiae + C.kefyr-S
C.kefyr-T + C.kefyr-S
S.cervisiae + C.kefyr-T + C.kefyr-S

A 



Journal of Biotechnology Research Center                         Vol.5 No.1 2011 
 

43 
 

2. Berry, D. R.; Russeu, I. and Stewart, G. G. (1987). Yeast Biotechnology. Great 

Britain by St. Edmondsburg Press, Suffolfe: pp 165. Castillo, F.J.; Izaguirre, M.E.; 

Michlena, V. and Moreno,B.(1982). Optimiziton of Fermentation Condition for 

Ethanol Production from whey .J. Biotechnology. ; 4, 9: 567-72. 

3. Coté, A.; Brown, W. A.; Cameron, D. and Van Walsum, G. P. (2004). Hydrolysis of 

Lactose in whey permeates for Subsequent fermentation to Ethanol. J. Dairy Sci.; 87: 

1608-1620. 

4. Damore, T.; Chandra, J.; Panchal, and Stewart, G. (1987). Intracellular Ethanol 

Accumulation in Saccharomycis cerevisiae during Fermentation. J. Appl and Environ. 

Microbiology. 54, 1: 110 – 114. 

5. Dehkhoda,A. ; Tomas, B. ; and Mohammad, J. (2009). Comparison of vacuum and 

high pressure evaporated wood hydrolyzate for ethanol production by repeated fed-

batch using flocculating Saccharomycis cerevisiae; Bioresources 4(1), 309-320. 

6. Does,A.and Bisson,L.F.(1988).Comparison of glucose uptake kinetics in different 

yeasts. J. Bacteriology.; 3:1303-1308. 

7. Ernandes,J. R. ; Williams, J. W. and Stewart, G.G. (1992). Stimultaneous Utilization 

of Galactose and Glucose by Saccharomyces spp. J. Biotechnol Tech.; 6, 3. 

8. Fields, M.L. (1982). Fundamentals of food microbiology. AVI publishing company, 

Inc. Westport, Connecticuf. 

9. Gadaga, T.H.; Bennie, C.V. and Narrhus, J.A. (2007). Volatile organic compounds in 

naturally fermented milk and milk fermented using yeasts, Lactic acid Bacteria and 

their combination as starter cultures. J.food Biotechl.; 45, 2: 195-200. 

10. Granda, C.; Zhu, L. and Hottzapple, M. (2007). Sustainable liquid biofueles and their 

environmental impact. J. Environ process. 3:233-250. 

11. Hari, K.; Janardhar, R. T. and chowdary, G.V. (2001). Stimuitaneous Saccharfication 

and fermentation of Lignocelluosic wastes to ethanol using a thermotolerant 

yeast.J.Bioresour Technol.; 77, 2:193-196. 

12. Kourkoutas, Y.; Dimitropoulou, S.; Marchant, R. and      Banat, I. M. (2001). Whey 

liquid waste of dairy industry as raw material for fermentation with the thermophilic 

Klyveromyces marxianusIMB3.J.Environ.Sci.Tech; 7:226-233. 

13. Kumar, J.V.; Shahbazi, A. and Mathew, R. (1998). Bioconversion of solid food 

wastes to ethanol. J. Analyst.; 123: 497-502. 

14. Kumins, L. Ethanol in the Motor Fuel Pool; Supply, Demand and Policy 

Considerations. Presentation at Alternative Energy 2007. LSU (2007) 

15. Lodder, J. (1970). The yeast. Ataxonomic study. 2nd ed. North Holand. Pnp: 

Amesterdam. NETH. 

16. Moeini, H.; Nahvi,I. and Tavassoli,M.(2004). Identification of Yeast Strains with 

High Beta – Galactosidase Activity from Diary Products. J. Biotechnol.; 3: 35 – 40. 

17. Moor, K. E. (1983). Manual of general Microbiology, Kuwait University. 

18. Morris, M. and Hill, A. (2006). Ethanol Opportunities and Questions. 

http//atrancat.org/attr-pub/pdf/ethanol/.pdf 

19. Moulin,G. and Galzy, P. (1984). Whey, a potential Substrate for Biotechnology. J. 

Biotech. Gen. Eng Rev.; 1: 347-373. 



Journal of Biotechnology Research Center                         Vol.5 No.1 2011 
 

44 
 

20. Neelakantam, V.; Narendranath, and Power, R. (2004). Relationship between PH and 

Medium Dissolved Solids and Metabolism of Lactobacilli and Saccharomyces 

Cerevisiae in Ethanol Production. J. Appl. Environ. Microbiol. ; 71, 5: 2239 – 2243. 

21. Nikoli, S.,  Ljiljana Mojovi, Du{anka Pejin, Marica Rakin and Vesna 

Vu~urovi,(2009),Ethanol Fermentation of Corn Semolina Hydrolyzates, Food 

Technol. Biotechnol. 47 (1) 83–89  

22. OLeary, V. S.; Suttom, C.; Beacivengo, M.; Culivan, B. and Holsinge, V. H. (1977). 

Influence of lactose Hydrolysis and Solids Concentration of Alcohol Production by 

Yeasts in Acid Whey Ultra Filteration. J. Biotechnol. Bio. Eng.; 19: 1689 – 1702. 

23. Ozmihici, S. and Kargi, F. (2006). Ethanol fermentation of cheese whey powder 

Solution by repeated fed batch operation.J. Enz. Microbial. technol.; 41: 169-174. 

 


