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ABSTRACT 

Production of biodiesel is gaining importance in the governmentthat is promoting blending 
of biodiesel with diesel as a compulsory ingredient. The compulsion is a result of very high 
demand for fossil fuels in the transport sector leading to burden on exchequer and increase 
in air pollution. Biodiesel has the potential to compete with fossil fuel as it can be produced 
indigenously at a much lesser cost.  National Policy on biofuels envisages usage of several 
organic raw materials for the production of biodiesel and Used Cooking Oil (UCO) is one of 
them. UCO is gaining importance as an alternate feedstock and produced biodiesel for the 
blending due to the policies of Government of India. The policies are expected to trigger 
industries to manufacture biodiesel using UCO. UCO is the outcome of the use of edible oil 
during the preparation of any food item that requires oil for cooking. The repeated use of 
cooking oil, especially in case of deep-fried food, results in charred oil which cannot be 
used further and needs to be disposed.  Indiscriminate disposal of such oil leads to 
environmental problems and therefore needs to be recycled as a useful ingredient. One 
such utility of UCO is to convert to biodiesel. The study aims at ascertaining the availability 
of UCO in adequate quantities for blending with diesel especially from the hotel industries 
which otherwise disposes the UCO in an in-orderly manner. This exercise included a 
detailed survey of all type’s hotels in Bengaluru and quantification of the used cooking oil 
(UCO) for biodiesel production. The survey data was mapped using GIS software with geo 
coded locations.It was observed that most of the hotels end up disposing off 29% of UCO 
on an average. 
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INTRODUCTION 

Edible oil is an essential ingredient of the 
Indian food preparation. Large quantities 
of oil are used for deep frying food item 
and shallow frying is just to bring that 
additional aroma to the food. However, 
our focus is mainly on the daily usage by 
big hotels and restaurants who churn out 
large quantities of UCO after preparations 
of their food items. UCO is already 

branded as a potential threat to human 
health if it is continued to be used in 
preparation of food and also threat to 
environment if it is not recycled (8). 
During the deep frying, the oil is brought 
to boiling stage and remains in this state 
till all the items are fried and the oil 
begins to polymerize. It is only after this 
state and by observation the oil is 
discarded (7). 
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It is presumed that many big hotels and 
restaurant generate large quantities of 
UCO and is disposed ofeither through 
notified aggregators or sell it off to 
smaller food joints who keep reusing it for 
food preparation which is unhygienic and 
unhealthy for human consumption (8). 
The city of Bengaluru which covers an 
area of 741 km2 with a population of 6.8 
milion has innumerable hotels and food 
joints apart from star hotels and thus 
generates huge quantities UCO leading to 
a potential source of raw material for the 
production of biodiesel(9). 

It is essential to monitor the quality of 
vegetable oil during frying, because it is 
needed to safeguard the consumer 
health. TPC is an indicator of the oil 
quality during the cooking period. FSSAI 
has fixed a limit for TPC at 25 % beyond 
which the vegetable oi shall not be used. 
Cooking Oil having a TPC above 25% 
cannot be reused and shall not go into the 
food chain again (4). Such UCO can be 
used for production of biodiesel 
andsoaps. There is no proper road map 
for collection of UCO and quantification of 
UCO for recycling. 

OBJECTIVES 

It is necessary to create awareness 
among various Food Business Operators 
(FBO) regarding the UCO standards and 
its disposal in view of the health effects 
from repetitive use of the same oil in 
preparation of food. Particularly, those 
large food processing units, restaurants 
and fast food joints, where frequency of 
deep-frying food is high, need to be 
educated in both the ill health effects of 
UCO and its proper disposal. UCO 
generated by such FBO needs to be 
tapped at the source and monitored for 
proper disposal to prevent its further 
usage.It was therefore desired to carry 
out a detailed sample survey with 
following objectives, 

 To prepare a questionnaire for survey 
for potential quantification of UCO for 
biodiesel production in Bengaluru city.  

 Estimation of used cooking oil in 
individual hotel/food joints and at 
ward level in Bengaluru city 

 Mapping of hotels using GPS device 
and creating GIS database. 

 
Materials and methods 

Prepared survey questionnaires for 
collection of data from different 
categories of food business operators. 
GIS maps were prepared and printed on 
resolution fit for mapping individual 
properties.  

Study area 

Bengaluru the capital city of Karnataka is 
one of the fastest growing metropolitan 
city often referred to as the silicon value 
of India. It has a population of over eight 
million making it 3rd most populous city in 
country.  

The Bruhath Bengaluru Mahanagara 
Palike (BBMP) is in charge of the civic 
administration of the city. The city has 
been divided into 8 zones, covering 198 
wards for the ease of administration 
namely Yalahanka (11), Dasarahalli (8), 
West (44), Rajarajeshwarinagar (14), 
South (44), Bommanahalli (16), 
Mahadevapura (17) andEast (44). The 
population density of BBMP wards varies 
from 1776 persons per sqkm to over 1.2 
lakh per sqkm. The average ward density 
is around 28,000 per sqkm (10).  

With ever increasing population, there is 
an upward growth in the food business 
such as hotels, restaurants and street 
food joints. Among these food business 
street eateries are more in demand due 
to more consumption of fast food by the 
consumers. The fast food business is one 
such section where the oil consumption is 
more due to the demand in deep fried 
foods. To sustain his business the vendor 
is prone to reuse the cooked oil more 
often. It is dumped after using it for 
certain number of times.   

This paper gives the analysis of asample 
survey carried out for Ward No.65, Kadu 
Malleswara,in the Northern Zone of the 
city. The ward is spread across 1.36 sq. 
kms with a population of 34,053 (11). 

 

Data and Methods 

Survey was carried out with proper 
planning using location map with 
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individual grids for survey of FBO in ward 
level. Survey format was prepared and 
following points were included  

 Category of FBO  
 Seating capacity of FBO 
 Type of FBO 
 Type of oil used for cooking 

purpose 
 Quantity of fresh oil used per day 
 Quantity of left out UCO at the end 

of the day 
 Mode of disposal of left-over oil  
 Number of registered FBO 
 Ready to give UCO to any 

collectors  
 
Survey was carried out through personal 
interaction with each of the individual 
FBO for the compiling data and 
quantification of UCO. During collection of 
data, geolocations is added to each of the 
FBO’s. Data was analysed and compiled 
using GIS software for quantification of 
used cooking oil at ward level.  

SURVEY ANALYSIS 

Feedstock provider 

Feedstock is any such biological material 
which can be used as fuel. Used Cooking 
Oil (UCO) is one of the potential sources 
for the production of biodiesel.  

To investigate the potential feedstock of 
UCO, the survey included small, medium 
and large Food Business Operators (FBO). 
The survey was conducted by visiting 
each FBO’s and posing them with 

questionnaires. The data on amount of oil 
used, recycled and left over on daily basis 
was collated. The surveyed wardhad 23 
FBO respondents and among those large 
FBO’s were in majority. The FBO’s are 
categorised based on the quantity of 
cooking oil used per month and with 
monthly usage less than 500 litres being 
low, 500 - 3000 litres being medium and 
above 3000 litres as high.  

The usage of cooking oil over used 
cooking oil varied greatly in 
establishments falling under high 
category i.e. restaurants with AC and 
non-AC seating facilities. The other 
categories medium i.e. restaurants with 
and small being street food joints. Mainly, 

the street food joints were likely to use, 
used cooking oil, very frequently. These 
below statistics serve as a rough gauge of 
amount of used cooking oil being 
generated. 

Potential feedstock for biodiesel 
production 

Consumption of cooking oil is more in big 
cities due to the FBO’s. Government has 
brought new policies for the disposal of 
UCO to ensure that the cooking oil is 
recycled, to avoid it getting back into the 
food chain. Also, thereby, control health 
impacts and solving environmental 
problems such as polluting water bodies 
by disposal of UCO to the drainage. It 
would be a potential alternative source 
for feedstock in biodiesel production.    

Table 1 Categorised and quantified 
data of cooking oil and UCO in Ward 

65 

Sl. 
No
. 

Catego
ry of 
FBO’s 

No. 
of 

FBO’
s 

Cooking oil 
used 

(litres/mon
th) 

left over 
UCO 

(litres/mon
th) 

1.  High 15 9,375 2,650 

2.  Medium 2 2,875 750 

3.  Low 6 3,375 1,125 

Total 23 15,625 4,525 

 

Table 1 depicts that on an average of 
about 29% of used cooking oil is left over 
per month. The hotels being more in 
number that falls under high category 
contributes about 60% of UCO leftover 
with 2,650 litres every month. This 
contribution is also due to the fact that 
these establishments run from morning 
to night with maximum number of dishes 
served and high frequency of consumers 
visit.  
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Fig. 1 represents the number of FBOs 
available in ward, it’s mentioned with 

level of three categories.  

 

 

 

 

 

 

 

 

Fig. 2 represents the projection 
ofsurvey data of potential of left over 

UCO and cooking oil used in FBOs.  

Based on our study 71% of cooking oil 
used in all three categories of FBOs and 
left over UCO is about 29%. 

Table 2 represents the disposal of 
UCO and ready to give UCO to 

biodiesel industry  

Sl. 

No. 

Monthly 

cooking oil 

usage by 

level 

Mode of disposal 

Respondents 

to give UCO 

to biodiesel 

industry 

1.  low (<500 lt) 
10% (Used by owners) 
10% (disposed in drainage) 
10% (collected by agents) 

23% 

2.  
Medium (500-
3000 lt) 

20% (collected by labours) 
10% (collected by agents) 

30% 

3.  
High (>3000 
lt) 

15% (Used by owners) 
10% (collected by agents) 
5% (disposed in drainage) 

28% 

 

The survey estimates that, 29% of 
leftover UCO is being collected by the 
agents from biodiesel industries. The 
maximum quantity i.e. 45% is being used 
for domestic purpose by the labours and 
owners of the big and small 
establishments and about 15% is put into 
drainage (Table 2). The statistics on the 
leftover UCO is evident, that, there is 
acute knowledge on disposal of UCO and 
health hazards of frequent use of cooked 
oil. 

 

 

 

 

Fig. 3 Cooking oil  

 

 

 

 

 

 

 

 

 

Fig. 4 shows that, quantification of 
cooking oil comparison with left over 

UCO annually.  

Study observed that high category of 
FBOs use more cooking oil compared to 
other categories. It’s evident that, 
availability of large quantity of UCO is 
more in high category FBOs.   
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Map represents the number of FBO’s 
and estimation of UCO in ward 65  

The map represents the survey area 
spread across 1.36 sq km. In this study, 
we have adopted conventional field 
survey through questionnaires and GPS 
devices were used to attached geo 
locations to each feature. The survey data 
was compiled and mapped using GIS 
software using geo coded location. 

CONCLUSION 

The sample survey has resulted in 
collection and collation of data on all 
types of FBOs and also about the edible 
oil usage by the hotels. The potential of 
biodiesel generation from UCO is 
evaluated in Bengaluru city, in ward level. 
In thisstudy, it is estimated that a total of 
54,300 litres of UCO is available for 
alternate use out of 1, 87,500 litres of 
cooking oil used in this ward.It is also 
estimates that, 71% of cooking oil used 
for food preparation and about 29% of 
left over UCO is available for biodiesel 
production. The survey will be continued 
for other wards in Bengaluru city to 
estimate the total quantity of UCO 
available for biodiesel production. The 
UCO samples were also collected from 
few hotels to analyse and produce 
biodiesel in laboratory. The data was 
mapped using GIS package to help in 
proper routing of aggregators for 
identification, collection and recycling. 
Few more sample surveys need to be 
carried out to strike an average 
quantification of UCO for a proper 
aggregation network. 
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