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Abstract-The present study was carried out to isolation of yeast and production of ethanol using papaya (Carica papaya) and 

grape (Vitis vinifera) pulps with isolated yeast. Using selective medium, the yeast strains were isolated from fruit pulps and 

differential tests were applied for identification of the yeast. Percentage of yield of ethanol and effect of different nutrient 

supplements for the production of ethanol was studied using isolated yeast as synthetic medium is control. The reducing sugar 

was also estimated after 72 hrs saccharification, the amount of reducing sugar increased significantly (14.6 g/100g) in papaya 

fruit than grape fruit pulp (10.3 g/ 100g) and it is evident that high amount of carbohydrate levels. The fermented papaya 

yielded (6.20%) more ethanol content than grape pulp (3.83%). Addition of carbohydrate supplement, sucrose and nitrogen 

supplement of soya meal produced high yield of ethanol with yeast in papaya (11.45% & 9.16 %) than grape pulp (7.61% & 

6.03%). The present study revealed that the fully ripened papaya fruit is a good source for ethanol production and it is 

possibility of ethanol production from our locally available fruits using simple, cheap, and adaptive technology with 

biochemically characterized yeast isolated from fruit pulps. 

Index Terms- Ethanol,  papaya (Carica papaya), grape pulps (Vitis vinifera), Saccharomyces cerevisiae. 

——————————      —————————— 

1 INTRODUCTION  
 

 Over the past few decades there is an 
increase in the demand for ethanol production 
not only for its use as feedstock of chemical 
manufacturing but also it has been considered as 
a potential alternative source of liquid fuel for 
automobiles [1]. Usually ethanol production is 
accomplished by chemical synthesis of 
petrochemical substrates but, due to depleting 
reserves and competing industrial needs of 
petrochemical feed stocks, there is global 
emphasis on bioethanol production using 
fermentation process [2]. In fermentation 
process, ethanol can produced with various 
substrates, among sugar cane molasses is the 
main raw material for ethanol production but 

the increased cost and short supply it is not able 
to producing required quantity. Cellulosic 
materials are other cheaper raw materials for the 
ethanol production. Due to presence of many 
steps in cellulose conversion it is also expensive. 
In order to meet the demand and cost effective 
for ethanol production in fermentation 
technology, researchers are concentrating on 
inexpensive raw materials.  
  
In this aspect many investigators have studied 
the production of ethanol using Saccharomyces 
cerevisiae with different raw materials such as 
agricultural wastes [3], municipal wastes [4], the 
fruit wastes like papaya [5], [2], [6] banana peels 
[7], [8], [9], mangoes [10], pineapple [11] and 
grapes [12], [13], [6]. Hence, for the present study 
fully ripened Carica papaya (papaya) and grapes 
(Vitis vinifera) pulps were selected for isolation 
and production of ethanol using isolated yeast 
Saccharomyces cerevisiae. The study was also 
conducted with addition of carbohydrate and 
nitrogen supplements sucrose and soya meal 
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respectively. 

2. MATERIALS AND METHODS:  
2.1 Collection and extraction of fruit 
       samples  

Fruit samples of papaya and grapes 
were collected randomly from the local market 
of different areas in Tirupati, Andhra Pradesh. 
The fruits were peeled and removed the seeds.  
The samples were blended aseptically,   sieve the 
fruit pulps using clean sterile cheese-cloth and 
transferred into containers, stored in the 
refrigerator for further studies.  

2.2 Isolation of yeast 
Using Rose Bengal agar medium yeasts 

were isolated separately from collected fruit 
pulps papaya and grapes with chloramphenicol 
as described by [14]. Yeast malt (YM) agar used 
for sub culturing and maintenance of isolated 
strains at 280C. 

2.3 Morphological investigations and  
biochemical tests for identification of yeast  

Yeast isolates were identified based on 
the morphological and physiological studies [15] 
and species was identified by reference [16], [17]   
Yeast isolates were  identified on the basis of 
standard biochemical tests like carbohydrate 
fermentation test, carbohydrate catabolism, 
triple sugar iron agar, catalase and urease test. 
Other additional tests such as starch formation, 
urea hydrolysis, cycloheximide (0.01% or 0.1%), 
Diazonium blue-B (DBB) test will be performed 
and preserved the isolated yeasts. 

Saccharification was carried out on the 
sample using Yeast strain for the period of 72 hrs 
and the total reducing sugar was determined 
using DNS. The values were determined after 24 
hr, 48 hr and 72 hrs of saccharification.  
 
2.4 Fruit extract preparation and 
fermentation process.  

Papaya and grape pulps were collected, 
weighed and blended aseptically. Clean sterile 
cheese-cloth was used to sieve the fruit pulps, 
which was then distributed into 500 ml conical 
flasks (each 100g/100 ml) in four different 
experimental set with addition of supplements. 
The pH of media were adjusted to 5.0 and closed 
using stopper with non-absorbent cotton wool 
and aluminum foil to ensure they were air-tight 
as to provide anaerobic conditions. These were 
pasteurized by boiling water bath for 15 min and 
were cooled to inoculate 1% of Yeast strain for 

ethanol production. After inoculation, the flasks 
were tightly covered with aluminum foil, which 
would restrict but not eliminate gas exchange. 
Then flasks were incubated at 30 ± 0.5ºC for 
three days. At the end of fermentation, the 
alcohol was recovered by simple distillation 
using laboratory distillation unit. 

2.5 Analytical Method 
 At third day, the fermented samples 

were estimated for ethanol and sugar 
concentrations spectrophotometrically. Ethanol 
was determined by measuring optical density at 
600nm after standard distillation. The total 
reducing sugar content was analyzed by optical 
density measurement at 520 nm by 
dinitrosalicylic (DNS) method [18]. Ethanol was 
determined with oxidation with acid dichromate 
solution [19] and absorbance was measured at 
660 nm.  
 
3. RESULT AND DISCUSSION: 

Yeast strains were isolated from papaya 
and grape fruit pulps were identified based on 
colony characteristics and biochemical tests. The 
colony characteristics of isolated yeast strains, 
white and creamy texture, ovoid microscope 
shape and pseudomycelium, found to belong 
sacharomyces [20], [21] (Table 1).  The biochemical 
analysis of isolated yeast strains from papaya 
and grape fruit pulps showed positive to 
catalase, fermentation of carbohydrate and triple 
sugar iron agar tests and negative to urease, 
Starch hydrolysis, carbohydrate metaboloism 
and Diazonium blue-B (Table 2).  

The amount of reducing sugars obtained 
from fruit pulps were shown in Fig. 1. The 
amount of reducing sugars was low in fresh 
papaya waste (7.3g/100g) and grape pulp 
(5.57g/100g). The values were significantly (p < 
0.05) increased after 72 hr saccharification, but 
the amount of reducing sugars in papaya fruit 
was more (14.6 g/ 100g ) than grape fruit pulp 
(10.3g/100mg ).   The percentage of ethanol yield 
was significantly (p < 0.05) higher in yeast isolate 
of papaya pulp than yeast isolate of gape pulp  
after 72 hrs (Table 3). Also addition of 
carbohydrate supplement sucrose and  nitrogen 
supplement soya meal were carried out in the 
papaya, grape fruit pulps along with synthetic 
medium as control. The highest amount of 
ethanol yield was recorded when yeast isolate 
from papaya was used for fermentation after 72 
hrs. with addition of supplements, sucrose and 
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nitrogen supplement of soya meal.  The yield of 
ethanol increased significantly with sucrose and 
soya meal supplement in papaya fruit pulp than 
grape pulp (Table 3). 

In the present study, Yeast strains were 
isolated from papaya and grape fruit pulps on 
YM agar medium and 4 isolates were obtained. 
Previous studies have shown that the yeast are 
commonly associated with sugar rich samples 
such as leaves, flowers, sweet fruits, tree 
exudates, grain, roots, insects, dung, soil [22]. 
Due to readily availability of carbohydrates in 
synthetic media, it produced more amount of 
ethanol with both cultures. Apart from synthetic 
medium the rate of ethanol production was 
higher in papaya pulp than grape. The results of 
this work have shown that papaya agro waste 
could serve as raw material for the production of 
alcohol. The present investigation has revealed 
the processing of wastes and more production of 
ethanol by S. cerevisiea was agreement with other 
reports [23], [2], [5], [24]. The production of 
ethanol from papaya fruit is more than the grape 
pulp [5], [12], [25], [26]. The result of this study 
indicated that yeasts, isolated from papaya fruit 
pulps showed good fermentation process with 
agri waste products. 
 

 
Table 1: Morphological characteristics of the yeast 

strain isolated from papaya and grape pulp 

 
Table 2: Biochemical analysis of the yeast strain 

isolated from papaya and grape pulp 

S.No Biochemical 
Tests 

Yeast isolate 
from Papaya 

Yeast isolate 
from Grape 

1.  Catalase test Positive Positive 
2.  Urease test Negative Negative 
3.  Carbohydrate 

catabolism  Negative Negative 

4.  Fermentation  of 
carbohydrate Positive Positive 

5.  Starch hydrolysis Negative Negative 
6.  Triple sugar iron 

agar test Positive Negative 

7.  Cyclonhexamide 
(0.1%) Negative Negative 

8.  Diazonium blue-B Positive Negative 
 
Fig 1: Effect of saccharification on the amount of 

reducing sugar 0-72 hrs in papaya and grape pulp: 

 
 
Table-3:  Amount of ethanol produced by  isolated 
yeast using different substrates with additional 
supplements  

Substrate 

Ethanol yield (%) 
Yeast isolate 

from 
papaya pulp 

Yeast isolate 
from 

grape pulp 
Papaya fruit pulp 5.23  ± 0.07 4.27 ± 0.06 
Grape fruit pulp 4. 35 ± 0.04 3.16 ± 0.11 

Synthetic medium 7.90 ± 0.01 7. 02 ± 0.14 
Papaya fruit pulp + 

Sucrose 11.45  ±  0.05 9.16  ± 0.02 

Grape fruit pulp + 
Sucrose 7.61 ±  0.61 6.03  ± 0.05 

Synthetic medium  + 
Sucrose 13.21 ± 1.21 10.04 ± 0.03 

Papaya fruit pulp + 
soya meal 8.34 ± 0.05 6.04 ± 0.13 

Grape fruit pulp  + 
soya meal 6.47 ± 0.04 5.52 ± 0.16 

Synthetic medium +  
soya meal 10.42 ± 0.21 7.04 ± 0.06 

4. CONCLUSION 
Processing of waste using yeast was 

produced ethanol.  Due to higher amounts of 
sugars in papaya pulp ethanol yield is more and 
addition of sucrose as additional supplement in 
the media produced higher amount of ethanol. 
Ethanol can be used as renewable energy source 
and it can produce from different agro-wastes 
successfully.  

ACKNOWLEDGEMENT 
The authors wish to thank Department 

of Biotechnology, Sri Padmavati Mahila 
Visvavidyalayam, Tirupati, A.P.  for providing 
facilities to carry out the work. 

Characteristics Isolate from 
Papaya 

Isolate from 
Grape 

Surface Smooth Smooth 
Shape Spherical/ oval Round/oval 
Colour Creamy white Creamy white 
Pesudo 

mycellum Present Present 

True mycellum Absent Absent 
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