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X. INTRODUCT ION

The home 48 the basic unit of the nation and the
nucleus of soclasty, It is the centre of farnily living ref-
lecting the ideals and aspirations of the societye (aii'imall.
1960) 1. Only hsalthy and happy homes can constitute a strong
and dedicated nation, Therefore the houe needs to be sensi-~
tive to the rapidly changing pulse and trends of a world of
tho twentieth centurye IR the midst of thesweeping currents
of the swifty revolving environnsnt, the home needs €9 conti-
nue %o play ite stabilising role and ceter ade~uately ¢o the
deasnds of the comsunity end nation at large. As Nehru (1961)3
expressed, it 18 the woman who wﬂarﬂ the child to booome
8 worthy citigen, The honemaker should conserve the best in
our ancient values and mske the necesssry adjustaents to the
present, \

Without the cooperation of women who constitute helf
of the population, the developmsntal efforts cannot succeed
nor can the standard of living ia India be raised, Ehan,
(1960) 3 and Ministry of Community Development and Cooperation
(1960) ® £ducsting the homemakers in the skills necessary for
the efficiont use of resources is of primé inportonce 4in

today's sconoaye 8Since all our resources, espacially time,



money and energy are limited, wonen need €0 recognise end
irbibe the art of sound mansgsment of the resources {in the
hose and outside, Mickell anc borssy (1939)3, Gross aend
srandall (1984)%, Goodyear and Khlor (1984)7, starr (1986)%
and oore (1957)%. They should search fo: onseculis ways
of conserving and stretching further their rasources,

Recent advauces im technologyical and sociolociceal
fields have increased deusnds on the tine of the modern
homemaker, As Sengupta (1960) 10 strtes, she has to underw
take careers outside the home, She. needs to coubine her
caresr life with hone, Rai (1964) u. Thus an increasing
nundb-r of homeagkers play a dusl role and try ¢o fulfil the
objectives of both homemaking and wage-earning,

Anong the activities perforaed by ths honemaker 4{n
the home, cooking the daily meals consumes maximum time and
112 nes
estimated that homemakers spend on an average 70 per cent of
their working time in the Xitchan, Therefore they £ind cooke
ing arduous, tine conasu:i:ing and a drudgerye The use of wvork

sffort, The Ministry of Food and Agriculture (1937

sl plifiention .uttnétplu. coafortable work heights, labour
saving devices and appropriste fuels would help them conserve
8 great portion of the time and energy exsandecd in the kitchen,



Fuel is an iportant ften in everyday ocookin; in the
kitchen for preparing palatable meals, heating water “or
drinking, cleaning ond bathing. The aver:ge honenaker has
to select the suitable fuel from & variety of slternstive
dongstic fuels available, after considering theiy nerite
objectively with regard to oonvenience in use, the economy
in running cost and the availability, Hone Economic and
oomestie subjects Review (1965) u.. The types of fuals in
the aarket are s0lid fuels such as firswood, charcoal and
Leco, liauid fuele suc as kerosena and gaseous fuels such
as eov_rd-mg gas and Burshane, The honramerke: 4is often pumsled
t0 aske her choice. Thereifore it is necessary o0 eovaluate
the cnasrncteristics of differznt fuels in the market in
order that ho.emakers can make their choice besed on their
operation techni~usse coat and other practical implicati~-ns
in the kitchens,

This study is therefore aimed to find out the manage=
cisl benefits derived using three household fuels naelys
kerosene, cowdung gas and burshane in to.rm of Sime, monoy
and labour. It is hoped that the results of this study will
enlighten the hosemaksrs to select the bost type of fusl for
their kitcheng.



Ile REVIEN OF LITERNTUR:

The availasble literature pertaining to this study is
reviewed under the following headingss

Ae Conserving resourses through wise management
Be Types of fuels available in India
Ce Studies conducted on fuels

and D, lead for substitution of wood by other fuels,

The importance of wise mshagement of fanily rasources
has been emphhsised by many autiorss As esrly as 1932, -fonroe
(1932) 1 called attentinn to0 the menagement of family resouroces.
Devadas (1938) 1% strasses that mansgonent i8 & key to success
in homenaking, She further stctes that manag-ment is making
the best use of the gvailable reso:roces, mat.ot:lalf\nd human,
in order to derive the best values and conserve tine, enscgy,
money, space and labour ané avoid weste, Goodyesr snd Khlor
(195“7. starr (1936)2 ana Brown (1950) 1% geate that manage=
ment 48 the process of realising values and goals through the
eff.ctive use of resources, Riebel (1960) 17 renarks that all
resources are interrelated, but limited, Grendsil (1956)18
regards nmsnagencnt as one whare goals, reso.urces and ,rocesses

are integrested. Crandall (1948)1%, “alone ana Malone (1938) %



and Ricbel (1960)37

clasim that the inavitability of limita-
tions of human and non husan resources nacd to be anticipated
by the homsmakers 0 achieve the best r:turns from their use,

Malone and Malone (199%8) 20

sugyest the use of two principles
for wise resource nenagement nauely £inding out the resource
ooabinations and naking more effective use of the scarce re-
source by modifying or postsoning the less .‘lxn::ort:nt desands
on 1t, Devadas (1938)1% 14 of tne view that finding short

outs in work and using labour saving devices help the homnew
maker €0 save her family resources, Andrews (1938) 1 is of
opinion that a better selection of the recuired goods and
services raise one's standard of living, Wiasendanger (1948)2%2
addis that recognising resources, facing ovstacles and gathere

ing inforas-tion sid in the wise use of available reso.irces.

The changing modern world stresses o the honemeker,
the need for the best resource mshagensnte Crandall (1956)"8
states that the dyhamic modern concent of managenent deals

constantly with change. Landis (1954)3’

reonaniks thast decline
of religious training and work activities, shift of oducation
and recreation to outsids agencies, working of narried women
outside the home and incressed mobility are some significant
charscteristics of the modern family 1ife. Abroal (1962)3%
interprets the impact of these changes as due to the eanancie

pation and education of wonen, Nehru (1953) a»

had forecast
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the Indian fanily which is facing these tremendous changes.

Because of this situstion, Narayan (1962) ae

expresses thet
tine managsnent has becocme more iaportant for wonen Lecause
of their role in the political, socisl and culturel fields

in addigtion to fulfilling their dutieis in thair homes,

Tine and anergy can be conserved by wvarious procCesses.
Gross and Jurandall (1954)‘ ané Nickell and Dorsey (1960)’
indicate that undel's clasuification of chznges Gen improve
the homemaker’s method of work by bringing out changes at
five lavels - in body positions and motionsp tools, work
place and ecuipnenty production sequences finished nroducter

and rew materisls,

Various studiss conducted {m the households indicate ‘
the pressur: of time on homemekers. Mickell and Dorsey (1960)5
Feport a study conducted by the Bureau of Home Econoaaics 4n
1928, that im their sample of 1,500 rural and urban hoaenakers,
the foraer spent 30 per cent of tine on meal preperati~n while
the latter spent 20 per cent., Steidle (1’58)” refers o a
time study, im which 23 per cent of tha total Sime was t-Xen
for meal praoparation, Cowles and Ruth (1956)28 reveal the
results of a study conductod at Wisconson thot food preparae
tion ranked first and @leaning away and care of the house

Second im the amount of time spent by the homemakers per week,




?

Rama Bal (1903)3’ points sut that the 90 hosenakers %utewtwod
by her spent six to seven hours per day in porfominﬁ household
activities, Geldsns (1960)3° found thet the home sxur= im
Uttar Pradesh spent two and g half hours per day for preparing
s moal consisting of roti and g side dishe

The use of labour saving devices aecording to Sundari
(1963) n results in a saving of one hour and 27 ainutes of
cooking tias, Vijaya (1963) 32 found that the pressure cooker
took the minimun time and the inprovised stezmer : he maximum
in preparing food items,

Evicently, th¢ Indian women spend greater amount of
time in homenaking activities as compared o the women in USA
Thereiore the Indian homemakers need assistance in reducing
the time spent on household activities.

B, Iyxoes of Fuola Avallabla in Indig

Agoordin; to Osborne (1929) 33 and Avery (1953) 3 suel
is a material which on being oxidised or burncd furnises

)3‘ states that

heat energy at s reasonable cost, Avery (1935
all fuels contain the coabustible elensnts carbom and hydrogen
along with the non~combustible materiels such as mineral salts,
nitrogen, carbondi-oxide and moisture, Agoording 0 Krauskopf
(1983)33, & good fusl should be strongly exothemmic, inexpen-

sive, easily storsble and the roducts of combustion should be



easily disposable, Partington (1951)36 points out that the
value of s fuel depends prinarily upon its heat producing
Gapacity per unit mass, or calorifig value which is expressed
as the nuaber of British Thermal t\htu (B,TyVs) 0f heat evo=-
lved by the complete cownbustion of one pound of that fuel,

Haslett (1953) ¥ points out that fuels £all under three
main cstugories namely solid, liquid and gaseous, which are
either naturally ooccurring or manufactured, Electicity is

also used as a fuel for cooking purposes,

8o 20014 _tuels

Solid fuels are wood, peat, lignite and coal whieh are
naturel fuels while charcoal and coke are nanufactureré fuels
which contain moisture and ash, Krishna and Ramaswaay (1932)38

Wood is used as & fuel from sncient tiness Coal (i

defined in Encyclopaedia Britanica 39

as the stratified mine-
ral formed by the action of decay, heat and prosgsurae uOn
agccunulation of vogotablu' and wood or cellulose matter laid
down for agess Charcoal is obtainsd when wood is destructively
distilled or incomplete by burnt, The other solid fuels are
saw dust, twigs, waste psper, cow=dung caks, husk, cocoasnut

shall and other organic wastes, Partington (1951)36'



be Licuid fusls

Partington (1957)3° and weaver and roster (1954)%
state that licuid fuels are chtained from vegetoble oil,
animal oil or pstroleum, Many fuels such as grsolede, keros
sane, fuel oil and paraffin ¢an be obtzined from petroleum,
Oosborne (1929)” found that liquid fuels usually contained
impurities nixed with carbon compoundse

Ge sasacus Suels

Gaseous fusls are ocoavosed of .aolecules contimucusly
in motion, Haslett (1983)37. osborne (1949)33 obeervea tnat
in gaseous fuels, uncoabined geses like hydrogen and oxygen
#ight ba present togathsar with the carbon o-mpounds, Cosl
gas, producer gas, naturalias, water gas, acetylens, licui=-
fied petrcleun gas and cow=dung gers are all gaseous fuels,

Weaver and Foster (19%4) 40

classity gaseous fuels under three
main types nasely, naturasl gas, 0oal tar derivatives and che-

nical derivatives,

Cow=dunga® us an orgznic fuel is & recent discovery.
Desai and Biswas (1945)%! and Goteas (1956042 recark tnat e
48 a product of putrefactive breakdown of org-nie naterials
auch as cattle-dung through the action of anaerobie orgsnisus .

which break down the org nie ¢»iponentse The anaerotie orge-
nis.us use nitrogen, phosshorus, and other nutriaents present



in the orgenic wastes, to develop their cell protolassa,

but reduces the organie aitrogen conpounds to am onia and
organie acids and the unutilised cerbon conbined with hy-
drogen is libersted inthe form of methana (CH4) gas which
is corbustibles, Thay reveal that temper:ture, inorganie

salts and saccharin affect the nroduction of gas,

This wethod prouises to provide s esns of over-
oouing the present wasteful practice of burning cattle-
dung in the for.s of Adry cakes for fuel, Abharys (1’3!)“
rearks that nearly hslf of the totsl cattle~dung produced
in the country is burnt away dus to the scareity of alter-
native source of fusl, which otherwise oould provide 200
inillion tons of far :yard .sanure, Iyengar (1967) 4 fosls
that by using cowdung gas as fuel, every yesfr the huge
awount of forsigh excha: ge ne~ded to import nearly nine
million tons of diesel petrol could be saved, Waksmen(1932) 4
pointed out that vhen a cellulose material liks filter paper
was inoculated with horse-dung or river mud, along with :afl-
neral ‘nlt -solutions and kept under anaerchic condition, it
evolved methane and s:all cuantity of hydrogens Luhoff and
rair (1940)%%, Deset (1981)%7 and Petel (19310 Geveloped
spscial tanks namely cow=dung gas plants for gas productions
The Indian Agricultural Research Institute (1957)“ defines

cow=dung gas plant as & low 0ost and simply operated plant
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in which cow=dung is for:ented so as to yielé sufficient
quantity of combustihle gss which can bs utilised for cook-
ing purposes and the residue for manure without any loss of

manurial constituents,

8ywons and Buswell (1933)3% and Tarwin and Buswell
(1924) 3} oneervea that the combustible gas pm duced contaie
ned 30 to 60 per cent methane, $§ to 10 per cent hydrogen snd
30 to 40 per cent carbon-di-oxide. Leake and Howard (19332)32
state that this g=8 burns with a non-luainous flame, even
without admixture: with air in contrast to ooel or oil gase.
He further says that this gas can be coapressed im oylindars
at » pressurc of §,000 lbs. per squere inche ratel (1941)33
datermines the oonsumption of gas for ocolking purposes per
person per day as 12 to 15 ou, ft, Desai and Biswas (1943) 4
found that vhen cow=dung was added daily, the quantity of
gas produced in their pilot plant ranged froa 0,2 to 0,3 cu.ft.
psr pound of fresh dung in winter months and from 0,6 to 0,8
Ousft. in sunuer months at 10 to 15° C and 20 to 30° C tempe-

ratures res>estivelye.

Kenalaveni (1962) >4 proved that the cow=dung gas saves
23 per cent of time for cooking thres meals for a fanily of
three and 6% per cent of time in scrub'ing the utensils while
washing thame She claims that the foods cookked over cow-dung

gas were acceptable o the sane extent or mors then those
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cooked over firewood, oreover, its use promotes hygienie
and sanitary condition 4n the cooking area and sround the

housa.

Burshane )»roduced by Burmash Shell Refineriws Ltd,,
Trombay is considered to be sim :rle\ to uss, A short piece
of special tubing connects the Cylinder carrying the gas to
the apiiance. Tha cylinder contains the lirmified petrole-
um gase The mixture consists of butylene, isocbutane and
normeal butane with a pressur: of about 30 lbs per square
inch at ambient temperaturase, WwWhan the cylinder value i
openad, the liquid starts to evaporat< into gas which passes
through the regulator to the appliance. The regulator at
the appliance ensures &upply of gas at the required, correct

and constunt pressure.

4. Alectricity
When § current of electricity passes through a8 conduc=

tor, heat is produded, The hezt produced is »roportionsl to
the resistsnce offered; ths pessage of the ourrent through
the onnductor and the medis to be heat:d through appropriate
devices, Haslett (1953) 37 14 of the view that the absence
of saoke, smell Or ash and possibilities of ready sdjustment
and regulation are the advantages of electtic devices,
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Ce xtudios conducted on Fuels

Chetty (1958) 33 carried out experinents with wood,
charcoal, kercsens =nd electricity with a view to study the
Telative fuel consumption, cost and oooking time, 8She regrets
the use of firewood as s fusl becrnuse of the prolonged time
nezded for ignition, frequent blowing, erissi->n of s:oke and
the deposition of soot on the cooking utensils, As for chage
ocoal, she noted that it soiled the hands during handling and
feading thes sigri and the temperature lowered when stirred
often, Klectricity when a it neglected burnt the f£oods
Kerosene was gonsidered by her as the most econouical fuel
with regard to the am>unt of fusl consuned, tine taken €O
light 4t, steacy and intsnse heat given and moder-te cost,

Study carried out by Lalitha (1960)>° on the efficacy
of firewond, charcocel, kerosens and electrigity in terms of
ocooking time, cost and conveneience showed that the tine taken
to cook rice and beans was longest when charcoal was used,
firewood coning nexte

De lesd for Substltution of ¥Nacd Dy Qther Nusls

Thx: mors egonomicnl, convenient, clsan and attractive
the kitchen, the yreater is tha sstisfactinn it gives to the
housewifee GHowever when cooking has to be done with firewood
or charcoal the Ritchan beco.wss sooty and dirtys Aecording to
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Chittarenjan (1966)37 the per capita energy consusption in
Indis 48 low wvhen compared 80 7,999 kg in US8.Ar 4,887 kge in
UeXp and 2,859 Rge in UeS.8,R, While the cuantum of energy
consumption is smell, the source from which it is derived
causes 8 nationsl drain, The National Council of Appl‘i.od ECO=
noaic Research (1999)3% gstinated that $3.5 millton tons of
conl equivalent of wood s burnt a8 fuel avery yesr in India,
This leads tqh heavy denletion of forest resources which are
recuired for more importsnt tasks, Therefore, the axtent to
wvhich firewood and charcoal can bes substituted by other effie
cient fuels within this ceiling neods o be studied,

The per Gspita energy sxpenditure nccording €o MNCARR
(1959) 38 per month on fuels for conking works out ¢o be
By 2446 in bombayy B, 1.%2 in Cglcoutter and &5, 1.70 in Delhi,

Haslett (1953)37

states that the cost of any fuel is an impor-
tant factor im determining its efficiency, The cost of the

fuel depends upon the kind, econony o6f production, availability
and transportation, Haslett (1933’” further points out that
the fusls difter in the case of handling, maintenance of clean-
liness ofthe work arss, lsbour involved ia removing the resi-
dues left after burning, and convenience of storing, The selec~
tich of the fuel thus deopands not only on ite value, but also
upon factors such as freedom from smoke; ease and comupleteness

of combustion; and rapidity of burning and sparkling,



IXX. EXPERL:ERTAL PROCEDURE

The experi.entsl procedures carried out for this study

War«s

As Conducting s hrusehold survey

and B, Conducting the cooking experinrents with the
selected household fuels.

Ae } Hoas
AS » busis for the seloction of fuels for the cooking

axperi ents, a ho:sshold survay was oonducted, The steps for
the survey included,

1e¢ Selection of the househbdlds
3¢ velectisn of the methods of survey
3. Zvolving schedules for the survey
4 Conduecting the survey

and 3, ’nalysis end interpretation of data

1. salection of the tousaholds

One hundred niddle eless households sarning a wonthly
incone of ¥, 400 to &, 1,000 vere selacted at randoa from the
ReS, Purem ar.a in Coinbators city. The reason for selscting

this incose group was that the honenakers iR this range used
differsnt types of fusls,
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2, salsction of the methoda of suxvey

Among the wvarious aethods available for conducting
surveys, the interview method was selected for surveying the
various types 6: fuels used by the honsinkers becsuse of {ts
special adaptability to obtain inforaation in direct aanner
within a short tine. Varsa (1963)5® ana Young (1956)%° nave
Andicnted that the interview is a aysteuntic aethod by wvhich
the intsrview enters more or less into the imner life of
strangers, Jood and uvoates (1954)“ and Moser (1956)‘2 state
that the interview is the most appropriate xoocedure €0 study
fanily problenss Burchinal and iawkes (l’!?)‘s opine that
the interview 2ethod ylields a high percentage of cooeration
when the people are aporosched agre=sdbly, The flexibility of
the interview sllows the investigstor to adjust the level of
conversatinn to the level of respondent,

The inventory usethod was enployed to study the amrunt
of fuel consuned per day for one week by the selected house-
holds. lteh (1962) o4 statas that accurate informatiom on food
consunption can be obtained by inventories, The IC4R (”Sl)‘s
points ocut that im checking the stock, th- investigntor must
take an inventory of the foods already oresent in the house
by actual weighn-at and make the necessary entries in the
diary or booklet specially orovided o each household,
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3 Eolving schadules £or the suxvev

AR interview schedule as shown in Appendix I was fraan=
ed to elicit inforaation on the differsnt tyres of fuels used
by the homemakers, the aextent of their use and the —ost of
fuels consuned, The interview schedule was finalised atter
nre-testinge, AR inventory schedule as indicated im Aporendix IX
wes evolved to find out the daily fuel consunption for a week,
L N Sonducting the survey

The survey was conducted without any aifficulty after
establishing rapport through friendly counversation because of
the cooperation extendec by the interviewees, The data vwere
recurded in the interview schedule.

The housmakers were given the inveutory sheets snd re-
quest: é to record daily, the detzils regardaing the fuel cone
sumption for a weeke They were recuasted to weigh the soild
fusls such ss firewood and charovel for use, Xerosene was to
be nsasured in @ one litre Gapacity dbottle and used, Since
no gas meter was available for Burshene, the nusber of cyline
ders used per month was noted,

Se Analysis ang Aipteror tation of data

The dats gathered from the houzehold survey: and the
inventory study were auslysed and inter reted., The data 1is
presaented under resuits and discussion,

B. sooking Experisents with thae Selectad liousehold Fuels

The grocedurs=s for thae oo king experiaants involved:
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1. BSelection of fuels, e-~ulipment, menu and cleaning
materials

2. Purchasing food iteas snd fuels
3. Standerdisation of the procedures
and 4, Aiainistering the palatability tests.

Zials
s fuals

Based on the information gathered through the survey
conducted in the selected #00 households, kerosens, cow=-dung
gas and Burshane were chosen for the study, It was found that
Burshane was used by 18 households, who sxpressed their esppre=-
ciation for the fuel and kerosens alone was used by 232 house-
holds. Eight honeaskers used kerosene along with Burshane,
None had used cow=dung gasSe

Re_Rculloent

The ecuipment selected for ths experinsents includeds

i. Containers for storing itens required for the
experi sent

ii. Measuring devices
144, 3Stoves
and ive. Utensils for f00d preparation and service,
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Lo Sontainecs for storing itsas recuired for the oxperi-
aenta
Containers for storing the ingredients included tins
for ocersals, pulses and condiaentsy baskets for vegetablaes
and bottles for oile A keros .ne tin was selected to store

kerosene,

i1. deasuxing devices

A Hanson DietetiQ Balance was selectod £or weighing the
food ingredientss &alt endéd curry powder were dteasured by using
the tea spoons, Two graduated jars were selected for measur=
ing kerosene and water for oconkinge

4. ELoves

8indle burner was used for every fuels, A Janathas kero-
sene stove Oof the vick variety as secn in Pigure llf:golcctod
for kerosens owing €0 its vopularity and ease im handling, The
burner a8 shown in Figure 2 for the use of cow=dung gas wes
sttached o the pipe line leading from the cow=dung gas plant,
For Burshane, the stqvo as given 4in Pigure 3 was attached to

the gas oylinder,

iv, Zxensils for food preparastion and ssrvios

Rao (1966)°¢ points out that aluminium is cheap and most
frecuantly used in the Indian houseiwlds, Tharefore, three sets
of sluningum utensils with flat bottoms, straight sides and
identical dimensions for use over the three fusls were selected,
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Bech set consisted of threes utensils large, mediun and small
as shown in Figure 4, Table I showvs the diasensions of the
utensils selected,

TABLE I

DIMBENRS (ONS OF ME UTuhcILE 5ELECTEL FOR COOKING

. ]
LRiaanaions
Sise Capacity in Dismweter rangein Height in h’ol.qhtiﬁ
Al (- | SA. —-
m 3.m 20. 30 A
to 10,16 190,00
20,32
16,96
Medium 1,500 to 7.14 131,66
17.00 ’
14.84
Small 1,100 to 6.96 120,00
195,00

The dishes used for serving consisted of five sets of
stainless stesl cuarter plates, tea spoons, glai'e- and porce=
lein cups. The quartsr plates were used for rice and anaranth
‘porisl' and the cups for ‘sanbar's Tea Spoons were used for
tasting the it:cmse |

The fo0od itena selected were ased on the mutritional

require.nents specified by swalinathen (1966) 97

which are presen~
ted in Appendix IIlIe The food itens to be included in the

daily menu for two adult menbers in a beginning ‘tauy. a man




FIGURE . 4

_
Urensine Seceeted For The Coeking ExXPERIMENT
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and a woman doing noderats work were computed and the day's

nenu was pl:nmcd for the refere:ce fanily using the food items
selocted as presented in Table II,

TABLE IX
MENU FOR A DAY

neal Items Foodstuff M&iTu
Braakfast Dosat Rice 220
Coconut ‘Chutney * Black graa dhal 30
Coffee Coconut 90
Milk 100
Suger 30
o1l .20
Lunch Rice Rice 200
Drumstiok ‘sanbar' Red graam dhal 60
Amaranth 'poriel’ Prungtick 90
Tomnato and carrot Amaranth 240
‘pachadi’ Carrot 60
Papaya Toaato 30
Qurds Cupds 100
Papayes 100
iss sundal Bengal gram 90
Coffees Milk 100
Sugar 30
Dimner Chapathi wheat flour 800
Potato and peas rotato 90
"Rurumaa ’ Peas 90
Plantain Plantain 60
Milk Milk 200

pare lunch for the experiuental conarisons.

From the dally menu presented, it was decidsd to pre-



d. sleaning asterials

AS indicated by Kamaleshpuri (1964)%% a mixture of
three parts of scaphut powdar and one pert of Vim wme used
for the satisfactory cleaning of aluninium with the use of
tap water,

2. Zurciasing food itaus and fuels

It was estisated that the menu would be cooked 30 times
during standardisation and experimentation, The cuantities
of food items required to last the entire period of cooking
were Cslculated and the non-perishables were purchesed in one
lot, rchs.o 11X shows the cusntities of the different foods

purchased.
TABLE IIX
O0D ITHME PURCHASED
Ingredients Quantity in kge ""’“““”ﬂ oo I“
Rice 6.0 All at onoce
Red gram dhal 1.8 .
Curry powder 0.1 .
Table Salt 0.43 .
Onion 2,00 .
Mustard 0,08
Black gram dhal 0,03
o1l 0,05 .
Drumstick 2.7 Daily
Tomatoes °0Q’ .

raaranth 7.2 .
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Perishable itens such as amar=nth were bought daily
to ensure freshness, Frour 1iitres of keresens was bough; £rom
the Indian 04l Coupanye Cow=duny gas was avallable from the
plant situated An the College caapus, Burshane was provided
in cylinders from the Burmah Sehll agencies,

e Zhg _standapdisation of npgocedures
The folloviy procedures were standardised:
8¢ HMeasuring the fuels
De Cooking the selected nenu
and @, Cheaning tha utensils,
Qe deasuxing the fuels

The qusntity of fuels consuned wers- neasured gs followss

1. XerQnans

Jeasured ~uantity of kxerosene was first poured into
the eapty tank of the stove. After each experinent the kero=
sene tank of tie atove was eaptied and the kerosaone measured,
The difference between the initial and final measuronants gave
the amount of oil consumed,

Ao Qv dung ans

The rate of flow of gas wass measurad by siaple displace-
vont methods A gas jar comnletsly filled with water and cover-
od with a ground glass plate vas inverted over a bechive shelf
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placed ia a trough of water and the cover was carefully remo=
ved under the water, The burner was detachad and ¢gas was cole
lected for a knovn pariod of time in the jar by displaceaent
of wvater, After turning off the gas, the levels of water b~
side the jar and outsids were equalised in order to ecualise
the pressure of ths gas collectad ¢O0 atuospheric pressure and
tenpersture., By apihlying the gas equation PV & RT, where P,
V and T stand for pressure, volune and temjeratire measured
in absclute scale of the ges collected and R 418 a constant,
the volume of ges per second at N,T,P, was calculated, By

ap ropriate manipulastion of the regulator, the rate of flow
of gas under high, medium and lov flaies were obtained, This
was repeated for two dayspnd the average was taken, The res-

dings are given 4n Table IV,

TABLE IV

RATE OF FLOW OF COWaDUNG GAS

[-)
replicates High flame Hediua flan Low flane
deval Aeaxel leavel
1 181 10} a3
a 178 129 ) §
Average 180 118 a2

By knowing the rute of flow of gas per second, under
high, medium and low flasmes and the time taken for cooking
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under each adjustnent, the total volune of gas consuned dure
ing the entire period of cooking was Calculat-d@,

i1, Buxahane

Burshane gas is stored in the liquid form inside the
cylinder and the volume of licuid will expand or contract
with chenge An tamperstuce, One pound of liquid Burshane
yield $,8 Cu.ft, of gas, The fusl is measured by w:ighing
the oylinder ané@ subtracting from it the tare weight and the
weight of the v-lue and security mut, Thus, by knovtn‘qa the
volume of gas expended from the coylinder asnd the tiase taken
for the experi wnt, the cost was calculated,

Be sooking the salected asny

The wocedures adomted for cooking the three selected
ftans nanely rice, ‘sambar® end smaranth ‘porial’ were stand-
ardised through a series of preliminary experiv:ntse The
cdantity of water recuired and the time needed to obtain desi~
rable products were aslso standardised.

1. tice

Aecording to ’earson gt al (1963)%° and seanley ena
Clive (1960)30 cooking foods in just sufficient am>unt of
wator helps tabouctvo the nutrients, Therefore, the absorn=
tion uthod was used for ocooking rice., Preliminary experi-
ments were conductoed with the three fuels varying the quantity
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of water and time for cooking, the ainimum and maximum cquane
tities of water being 900 ml, and 1,150 al, to cook 200 gms,
of rice., These sxperiments reveszled that cooking 200 gramns
of rice in 1,100 nl, of water over kerosere, 12,00 ml, over
cow=dung gas and 1,130 xl, over Burshane was satisfactory,
Therefore the rocedure of standardisation was as followss
Two hundred grans of rice were Gleaned and washed in two cups
of tap water and the weter was drained off, The standerd
amunt of water was noured in the cooking utensil, cover-d
and brought €0 boil, over the selaected stove. The washed,
dresined pice was added, The wick adjustnent ia all the stoves
wv~8 Kept at medium flame befors adding the rice. In order to
avoid svurting dus o doiling, the utensil was only partially
covered and the stoves were adjusted to lowv flams. The rice

was kept on the stove until all the water was abdbsorbed,

8 o loxlar’

Preliminary experiments were conducted using 900928
and 3,150 ml, of water to starndaxdise the cuantity of water
recuired to cook 60 gus of red gram &hal, over the three dif-
ferent fusls, The final nroducts were found to have the re-
quired oconsi:tency when 950 ml, 0f water were- used for oook-
iag with all the fuels,

ixty gr-us of red gram dhal were cleaned and washed
in one cup of tap water and the excess weter drained off,
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The stand:rdised amount of water was poured in the cooking
utensil, covered, brought to boil over the selected stove,
and the washed, drained dhal was sdded. The utensil wes
covered partially and the wicks were lowered to mediua ¢o
reduce the flame. When the dhal was three fourth cooked,

90 gns of Arunsticks and ten grans of tounatoes and five grans
of curry powder were added and kept over the stove for ten
minutes until the dhal becaiss tsndere B8alt was added and the
utensil removed from the stove. 1he ‘samoar’ was seasoned

using weighed cuantities of onion, mustard and black gram dhal,

ii%s 2maxanth ‘porisl’

The recipe for cooking amaranth wes stancardised using
different quantities of water for the thres fuels, The minie
mun and asximum cuantities of water used wer~ 20 nml, and 60 ml
%0 cook 240 gms of smarasnth., These experinents revealed tnat
ocooking 240 gms of anarsnth for 135 to 20 minutes under low flame
in 40 wle. of water over korosene, 45 mle of water over cow=dung
gas and 50 mle over Burshane gave satisfactory products.

Ce S€lsaning the utanails
The standardisgtion of cleaning nrocedurec included:

4d¢ Standardisation of soaking tias
44s Standardisation of nunber of strokes
and 144, S3Standardisation of cleaning tiae.



The eleaning agents as suggested by Xamaleshpuri (1964) %8

were used, The procedure standardised was as followss Soon
after serving rioce, ‘sanbar' and snaranth *porial’® to the taste
panel, the utensils were enptied, The nrelininary experinents
showed the ne:d for soaking the utensils used over kerosene,
cow=dung gas and Burshane for easy eleaning, in five, four and
thres and a half cups of water respectively, After soaking

the utensils, they were scrubbed with the cleaning mixtur:
spread over the coconut fibre cut €o 45 cus and 2,29 ocas, with
the same spezd, foroe and type of movement till they were found
satisfactorily elean., Zach utansil was rinsed in tap water
and wiped drye The tine taken ¢to clean the utensils gnd the

quantity of cleaning agents reauired were recorded,

b Adalnistering the palatability tests

Judging foods can be accomplished through objective and
subjoctive nethods, Nason (1939)?x says that as the name {ap=
lies subjective mathods depend ©o soms extent upon the opinions
and prejudices. In objective methods, the quality is determin-
ed by means of various objective devices such as photographs
and qualitative detericination of looses in weight and tempe-

rature.

The following steps were adopted €0 carry out the testss
@e Formulation of the soore cards
be 8Selection of the taste pnanel

and @, Adninistering ths test,



Qe Iormilation of the scora cards

In order to facilitate the objective rating of the
food preperation by the judfes im the tasts panel, soore
cards as shown in Apoendimes IV, V and VI fer rice, ‘Sadbar’
and smarenth 'porial’ respectively were developed on a five
point scale. The qualities to be judged were chosen a0COrd-
ing to the standards of Child and Nile (1938)" for scoring
cereals and vegetables, They were sprearance, colour, tex-
ture, doneness, odour and taste of the ;xoducts,

Do sslection of tha taste panel

Sweetmsn snd Hasekellar (1954)73 gtute that the pelate-
bilisy of food may be ewnluated oa!tho basis of the kinds, cqua-
1ity and intensity of sensory sxpressions involved. For selec-
ting jucges forthe taste panel, the "Iriangle Test® descrilred

by Lowe (1’51]“ was adainistered o nine post graduste students,

Thres samples of dhal, of which two wers identical and
one differcnt were given to the judges and theay were recussted
o identify the Aiffering sample giving the reasons, The test
was repeated five times, From the results shown in Appendix
Vii, five jJwxiges were selected based oR their ability to iden-
tify the different sample consistently, A glass of water was
provided in order ¢ have § sip of water tefore tasting each
ssuple, to find out the differsnce correctly,



Ce Jdministering tha toat

The palatadbility of the foods prepar=d using the three
selected fuels was tcsted by the selected panel of judges as
followss The ssuples were served im the serving dishes before
the principal mezl, 8o as to lessen variation in taste. The
Juwdiges were recuested to taste the producis forthe different
aqualittes and grede them on tha score card according ¢ the
directions givene Five replicates wers carried out for each
iten of the selected food cooked over sach fusl,



IVe RESULTS AND DIsCUSSION

The results of this study are dliscussed under ¢two
asoectss

As Household survey on fuels

and B, Cooking experiasents with the sclected fuels,

Ae uousahiold Survey on Fuals

The data obtained from the househol@ survey are vre-

sented under fhe following he-ds:

1e 6Gige and inocoma of the hou seholds

d¢ Types of fuels used in the households and their
oot -
3¢ Morits and deserits of the fuels used

and 4. Mean Adolly fuel consumption

1. sizs and inoone of the housaholds

Table V gives the details regerding the #ise and ine
come of the selected 100 houssholds,




TABLE V
BIZR ANL INCOME OF 100 HOUSESOLDE

Income range in ruspes

Number of

Hembers  $80-600  €01-800 801 and above Total
1 -« 2 13 ) § S 19

3 -~ 8 4 18 26 48

6 « 8 h \ ] 13 aé

9 and above - 2 4 9

Total 18 29 $) 100

Table V reveals that a majority of the households
surveyed consisted of three to five menbers, Fifty three
per cent of the households received noathly incone higher
then b, 801/~

2. Lxnee of Lfusla uasd in tha houasholda and thelr qost

Table VI presents the range of fuels used by the
selected households for cooking and heating wate: for bething
and the sost,
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QOST AL TYPE> OF FURLS WSED IN 100 HMOUL. BHOLDS
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Twenty two fanilies used Keroscne slone for cooking,
wvhereas five fauilies used Burshane alone and one electrieity
alones All the others used more than one fusl, Eight per-
cent of the fomilies spent M, 1,10 per month for fuel, wherse
as nine per cent spent M, 41/~ and aboves The monthly expen—
diture for fuel was grestest mkb. housaholds within the in-
come range of b, 801/~ and above,

3 Hexits and demacits of the fusls used

Thirty to 32 per cent of the homenakers using kerossne
reported that kerosens was sasy to light, eoconomical and cone
venient to handle, It helped te keep the working places
clean, Twenty thre per cent of the hoanaaakers rep rtad that
kerosene i.aparted an objectionable odour to food,

The hoaemake:rs who were using firewood reported that
it was econonical but the formation of soot ol the utensils
prolonged the cleaning tine, Enission of saoke was another
problem faced by them, Those who uszd Leco and chrrooal found
that these fuels needed considersble time €0 light, PFurther-
nore they soiled the hands,

fiurshanc wes consider:d convenient ¢o handle by 78 pere
cent of the homemakors, 73 per cent ren-rked that it kept the
working plece clean, 87 per cent said it lessens cocking time
and 39 and 44 per cent considered it easy to light and econo=-



mical respestively, HNons of the homemakers faced any problems
while using Burshsne,

4. Aean dally fuel canauuotion

Oout of the 100 houses surveyed, 20 houses vere studied
in detail, to gather information on the mean daily fuel cote

susption for g wask. The fusls used daily are given in
Table VIIe
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Table VII reveals that 40 to 60 paise per dey were
spent by two houssholds using kercosene im the incone range
of b, 801 to B, 1,000, In the sanc income group, two house-
holds spent 60 to 80 puise per day on Burshane.

B.

The results of the cooking experiments conducted using
the three selected fuels naisely kerosene, cow=dung gas and
Burshane are discussed unders

1. Timne madagesent
2« Honey manhagedent
and 3, Palatability of cooked items,
I Iine maphgonent
The discussion for the anxnagenent of time includess
8ss 7Time tazken to cook the selected itens
and be Time taken to @lean the utensils used for cooking,
a.  Tiom Saked £0 Q00K the salected itena

This included time tsken to cook rice, ‘sarber' and
amarenth ‘porial’ individuslly and the total tine taken to
cook the vhole meale.

The time tasken €0 cook rice, 'sasber' and anaranth

‘porial’ using each of the thres fuels is given in Table VIII.
andc /;:9" re 5.



TABLE VIl

TIMZ T/KEN TO COOK RICE, 'SA4BAR' AND AMARANTH
SPORIAL® USING THE THUEE SELECTED

FUELS
Repli Kerosens Covisdung gas i;uuhan.
@:e® Tiice ‘oot IMIND Rioe D, (il Rice Sum. foerintt
L »  ime  in el S
1 59 60 20 50 L 28 9 36 13
2 8 68 20 50 64 18 @ 56 15
3 53 68 20 30 64 18 49 56 13
4 38 68 20 30 64 18 49 56 13
S 53 63 30 -1 i8 ® 56 13
rverage 53 68 50 64 18 49 36 1%
Total 146 132 120

Ths time token tO prepare all the three ftsms over
kerosene was maximum and that taken over Burshano, the ainimum,
On an average, the tice taken to prepare the vhole meal was
found to be 148, 132 and 120 ainutea using Rerosens, cow-dung
gas and Burshane respectively. WwWhen analysed statistically
using the *¢? telt.. vide MAppendix VIII the mean differsnces

. "t’ test aocording to Garret (1958) > is applied to

f£ind out which of tha differences between the experi-
mentsl variable taken are significent,

ot Significant at 1% level,
* Significant at 50% level
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FIGURE 5

TIME TAKEN TO COOK THE REFERENCE MEAL
USING THE THREE SELECTED FUELS



betwesn the tiase taken My karosene and cow=dung gas and bet-
woen cove=dung gas and Burshane were found to be significant
at 50 per cent lavela, In the cese of kerossne and Burshane
the difference was significant .t 10 rer cent level, This
proved the superiority of Burshene over cow=dung gas and

kerosens,

The time saving effaect of Burshane may be due to the
intensity of heat it is capable of »vroducing and heating the
utensil rapidly and hastening the cooking process,

be iiae _takan to glean the utansils used for cooking

The time taken to @lean the utensils used for prepare
ing the selected meal over kerosene, oow=dung gas and Bure
shane is presented in Table IX and Figure 6,
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As can be seen from table IX the average time taken
to clean was higheat in the case of ‘the utensils used over
kezovene 7' least in the case of those used over Burshane

and that those used over cow-duny gas wzos inbetwoon,

The statisticel snalysis vide Appendix IX shows that
the differsnce bstween the time taken for Gleaning the uten=
sils used over kerosene and cowsdung gas, Burshane anéd Xeroe
sene as well as that between cowedung gas and Burshane were
abighly significant, Therefore it is evident that cow-dung
gas 4is better thon kerosene and Surshans is better than
Rernsene and cowedung gas, tius showing the supsriority of
Lurshane, PFigure 7 indicates ths suit formation én the uten-
sil used for cooking over kerosene.

Se Joney Manaceiens

The am unt of monaey spent on !ml\m prepare tha selec-
ted as2l using kerosens, cow-dung gos and Burshane was CoOapPUe
ted as shown im ‘prendix X, It is Clear from the calculetisn
that ok an aver:ge 16 paise were apent to prevare the selecs
ted neal using kerosene, ten peaise using cow-dun, rs and 16
paise using Burshane. Assuaing that three msals would be proe
pered a day, the oost caloulated for one .onth wss (16 pailse x
3 x 30) 3. 14~40 for kerosene, {10 peise x 3 x 30) ¥, 900 for
cow=dung gas and (26 paise x 3 m 30) B, 23-40 for Burshane,
This shows that Burshane wus most ex endive and cow-dung gas
least expensive.
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FlGgure - 7

UTENSILS USED OVER THE SELECTED THREE FUELS

\

Key:
B. - VESSEL USED OVER CoW DUNG GAs
b,_ - VESSEL USED OVER BURSHANE

by - VesseL UsED oveR KER S ENE
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3. Zalatability qf oscked items

The palatability of rice, !camber' and amarsnth ‘norial’
sre discussed undems

as Appearsnce
bs Colour
Ce Texture
de. OLoneness
¢. Flavour
£, Taste
and g. Palatasbility of the whole lunch

The scores given by the judges for appearance to rice
‘sambzr' and asmaranth *porial’ are given in Table X,

TABLE X
SCORES AWARLED FOR APPBARAMHCE OF THE COOKED ITEHS

— T

Repli g g
ootas Miom 'pea, NurtnI? ow Semetiseriel nice 'hay, terrimd

1 13 18 18 17 9 14 a 18 18

2 17 17 A7 17 19 16 20 19 18

3 17 2 13 1 17 13 241 18 13

4 16 20 15 19 19 18 21 19 17

3 17 20 1% i8 19 14 a1 19 18
Aversgelé.4 19 1%.2 17.9 18,6 14,8 20.3 18.6 17.2

Total 30,6 81.2 56.6
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Table X shows that the soores givan for avrearasnce wers
conaistontly the highesct for glce cooked over Burshane and the
least for that ococked ovar kerosens, Maximum. soores were
svarded for the apdearznce of *sambar® cooked over kerosene
whereas equal scores were given for the saanles over cov-dung
gas and Burshane, FPor amaranth *porial’ maximan scores for
aplearance were given for that cooked over Burshane and minie
muz for that over cow=dung gase The statistical snalysis vide
Appendix XX showa that the differsnce between the meah scores
awvarded for the apoesrance of the items cooked over Burshane
and kerosene and cov-dung gas are significant gt 30 per cent

levals,

be olour
The scores offered by the judges for colour are presshe
ted in Table XI,
TABLE XX

SCOREL AWARLEL POR COLOUR OF THR COOKRL ITZ4S

— T T

2:2:: Rice *Sambar® mg::l: Rice *Sgmbar’ f;:::?,‘ Rice *Bqubar g:ﬁ:ﬂ

1 16 23 1 a0 20 2 23 23 20

a 18 23 20 20 20 20 25 28 22

3 17 23 2 20 20 20 28 28 22

4 18 24 20 20 20 20 2s 28 22

8 16 23 20 20 20 21 25 28 23
Average 17 3.3 20,4 30 20 20.4 2% 2426 21.8__

Total 60,6 60,4 7.4
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Table XI ahows that all the dtems prepared over Bur-
shane received maxiaun scores for colour, Cow=dung gas and
kerosens ranjed only next, Statisticsl snslysis viderpnendix
XII shows that the masn differenco botween the Scores awerded
for colour for the items prepsred over ocow.dung gas and kero-
sene wes not significant, while for that b~twe n Burshane and
cow~-dulx; gas and Burshane and karosens were signific-nt at
30 and 10 per cent levels respectively, This clearly indics-
tes the superiority of Burshane over the others in maintaining
colour @f the cooked items.

L mm'
The scores awarded by the judges for ths texture of the

preparations are given in Talle XII,

TABLE XIZ
BCOR. & AWARIZAD FOR TEXTURE OF THE COCKED ITEMS
Reply ~————Jlamaemn . Sheduna_______ T
oxtes Mce "sSgmbar® . s Rice YsSpubar® .. ¢ Rice *Sanbar® (. ¢,
MDA I e, e I, SiAAT &
1 p1-1 10 19 20 18 19 22 13 20
2 1 19 19 18 18 19 25 23 21
3 16 17 20 19 18 19 28 22 20
4 18 20 20 19 18 19 24 a3 21
] 18 20 19 18 a1 19 23 23 ai
Ave-  16.6 18.8 19,4 18,8 13,6 19 24.2 23,8 20,6

Total $4,.8 $6.4 67,6




selected ftens preparrd over Burshane recaived consistently

From Tadle XIX, it can De observed that all the three

greater scores for texture ‘then those prepared over oo =-dung
gas of kerossne. The statisticslenalysis vide Appendix XIII
shows that the differcnces arc significent at 10 and 50 pere
cent levels between the iteas prepered over Burshene against

cowv=dung gas and kerosene respectively.

4.

ensnnes

Table XIII indicetss the soores given by the juiges fer

the doneness of the thres selected items cooked over kerceene,

oov=duns; gas and Burshane,

TABLE XIXX

SCORES AWARIED FOR DOREMESS OF THE COOKRD ITEHME

catos Rice 'senbart m:! I ‘“l_ u‘r Rice *Sambar? m Rice *sambar’ :""“‘:"““l.
31 21 a2 22 a3 22 19 23 22 24
a3 p 3 b3 a3 20 21 17 as a3 a3
3 23 a2 20 a1 a3 19 a4 23 24
4 23 a3 a0 23 a2 19 a4 a3 24
a3 21 20 20 a2 13 a4 a3 24
fage 32 38 . 9 m 19.4 244 23,4 .8
Total 4.9 614 716




The scores in Table XIXII show that donshess was most
ascoeptable when the selected items were oooked over Burshane,
vhereas it wvas lesst with cow-dultg gas, Statistical anslysis
vids Appendix XIV shows that the difference between the done-
ness of the chrec itens prencred over kerosene and burshane
is significant at five per cent level snd the Aifference is
significant at 30 per cent level batweea COw-dung @gas and Xero-
sene and cow=dung gas snd Burshane, Therefore 4t is €leer
that the intensified heet evolved from Burshane mskes the Pro=
ducts cooked over it, most satisfactorys

L Ilavoug

The scores awvarded by the judges for the flavour of the
prepared itsus are given in Table XIV,

TABLE XIV
SCORES ANARLED FOR FLAVOUR OF THR COUKED ITE4S

m‘ ' w _m—-—-a
Cates Rice ‘Sanber? m Rice *Ssabar’ m Rice ‘Senmbart ,eFInth
1 a3 a2 20 23 a2 20 a2 22 22
2 23 a4 19 ¥ | 22 20 as 23 a4
3 a4 24 39 23 a2 a1 as 24 ad
Y 23 a3 18 a2 az2 20 a4 a4 24
) 23 a) a0 24 a3 al a5 a8 24
z: 23.2 23,3 19,2 22.6 22,2 20,4 24 23.4 23,6

Totsl 63,8 63,0 71,0
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The average scores for flavour found in Table XIV show
that the iteas cooked over Burshane rec:ived the nmaximass scores
and those cooked over cow=dung gas the minimwm., On statistical
analysis vide Apnendix XV, it was evident that the difference
between the average scores swerded for flavour of the items
cookad over karosens and cow-dung ges wes not at sll signifi-
cant, vhereas the differconce betvesnh cow=4dung gas and Burshane

was signifitcant at S0 per ocent level,

t I8 aste

The soocres for the taste of the ¢ oked woducts ars
given im Tehle XV,

TABLE XV
SCORES AWARDED FOR TASTE OF THE COOKED ITE®

c:glo: Rice 'Sanbar’ :““l"""v Rice *Sembax? Meronth o, o0 tsembar i“"‘""’p_ b
T 20 20 18 23 21 16 28 24 17
2 19 21 17 20 21 17 28 24 19
3 20 21 17 20 20 17 s 23 19
4 19 22 17 20 21 16 25 24 20
s 19 22 18 20 21 17 s 24 20
AVE= 194  21.3 17.¢ 21 20,9 16,6 23 23.9 18.8

Totsl 38,0 58,4 67,6
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The Table XV reveals that the scores awvarded for tsste
wvere saximuza for all the ite:: cooked over Burshase and minimss
for kerosene, VFhile compuring the maan scores of cow=-dung gas
and kerosens with Burshane, the sooraes butwesi cOw=dung ¢gas snd
Burshane, the differcnce id found ¢o0 be significant at 10 per-
cent level and thet between kerosene and Burshane at 350 percent
level, There is no signific-nt diffarence in the scores for
tasts botween kerosene and cow-dung gas, vide Appendix XVi,

Qe Zalatability of the whole lanch
The scores awerded for the total palatability of tho
lunch by the judges are presented in Table XVI and Figure 8,
TABLE XVI
SCORES W -RDED FOR PALATABILITY OF LUNCH

ﬁ:mu: Rice *Sambar® f;:::'.‘:‘.‘ Alce 'sub.r'?;:mﬂ.‘ Rice 'Sembar’ g;::’.‘

1 122 a2 113 133 127 109 137 1» 119

2 124 127 119 178 126 109 161 137 120

3 127 1w 113 132 138 110 162 138 117

4 124 134 112 133 129 109 142 139 118

$ 123 12 112 13¢ 131 109 142 ¢® 122
2; 12¢ 128 113.4 132  129,6 109,32 140,8 13%.,6  119.2
Totsl 363,4 370,8 398.6
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FIGURE 8

SCORES AWARDED FOR PALATABILITY OF LUNCH



It is evident from Table XVI thet the palatasdility of
all the three preperations cooked over Burshane was consis-
tantly higher than those oooked over kerosene and cow=dung gake
when statistically analysed, (vide Appendix XVII) the aiffe-
rence betwesn Rerosene and cow=dung gas 4in the scores sv-.rded
%o the lunch for p-latability was not significanty but that
batween Burshane and cow-dung gas and between Bursghane snd
kerosene was esignificant at 30 anéd 10 per cent levels cesDeO-

tivelye This shows the superiority of Burshane,



Ve SUMMARY AND CONCLUSION

One hundred selected households vere surveyed to study
the types 0f fiels used as breis for this study on the nsha~
gerial benefits derived from the use of keroassne, cow=dung gas
and Burshane in terms of time, money, labour and palatability,
The findings srising out of the gurvey and the experisental

work revecl thats

1e Kezosene was the commonly used housenhold fuel,
tinety five per cent of the faniliies used aore than one fuel,
whereas, five per cent used Burshane glons, The homenakers
using kerosens reported that kerosene was sesy to light, eco-
noaical snd convenient to handle. 7The hoanemaXers using Bure
shane oconsidered 4% as an economic 1, time saving, easy to
hendle and elan:'!ul.

3. The monthly expenditure on fusls incurred by the
fanilies incroased with rise in income. The dally expenditure
on fuels in all the income ranges excesded 20 paise.

3. The time taken to prepere the selected msal was
miniows with Burshane, resulting in a saving of 17,9 per cent
vhen conpered $0 cowedung gas,

4e The time taken to clean the utensils used over
Burshane was less than that recuired to clean the utensils
used over the other two fuels. This involved a saving of



30,17 per cent of tine vhen eomoared with korosene and 16.9
per cent in relstion €0 cow-dung gas.

3, Cowedung gas wes found €o be the least expensive
of the three fuels ocosting B, 9,00 per month and Burshane,
the most expensive costing B, 23,40, The cost of keros:ne
cane iR between baing b, 14,40 per month,

6s The food preparations cooked over Burshang olaine
od higher scores for palatedility than thnose Cooked over XerOes

sene and CoOwsdung gas.

This study thus establishes the superiority of Burshane
gver cow=dung gas and kerosene from the stand point of ¢tise
managenent and palatzbility of the foods cooked., However its
cost may be wohibitive 0 lowsr income faallies.
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APPENDIX X

S8RI AVINASHILINGAA HOE SCISNCE COLLEGB
COIMBAORY 1]

INTRRVIEW SCRZLULE TO ELICIT IHFOAMATION REGARDING THE USE OF
VARIOUS TYPEs OF FURLS BY THS SELACTED 100 HOUSKHOLDS,
Dates
Neme of Investigntor »
1 Serial No,
3¢ Nane of the locemaskers
3¢ sdoresss

& Agos (

S, Gainfully eaployeds Yeo /__ ] N [ 7

6. Panmily bacikgrounds

Haze of Relation- 5
SeNoe fanlly shis to Age Sex 0UGs~ Occupa Incoms per
.

tion pation month




7¢ Types of fusl useds

Itens for Reasons for

which asing the

Fuel used used particular
fuel _ .

Advrntages  Problems
of the faced
fuel Af sny

8¢ Quantity and cost of fuels

Fusl used cuantity used

Cost per moath

9. Type of 2eals

Vegetorian E Non-vegetarian / ::7

xvi



APPZNDIX I

INVELTORY SCAEZDULE 70 FIRD OUT THE DALLY FUEL CONSUMPYION FOR
A WELK BY THE BELRCIE. 20 MOUL SHOLDS

Dates

Nane of the Investigators

1 serisl Nos
3. Hamne of the homenakers

3. . ddresms

4s Cuantity and ocost of fuels

Day guantity of fuel used Cost

First day
.Second day
Third Qay
Forth day
rifeh day
Sixth day

Sewenth day




APPENDIX I1I

FOOD ALLOWNRCES FOR TWO ADULT 4cMBERS

nviid

Food itens n.qntrcloni:-
Cereals 420
Pulses 90
Gre=n leafy vegetzbles 120
Root vegatrbles 1
Other vegatables %0
Truits 90
Milk 300
Sugar 60
o}lt and fats 60
Hlou and fish 60

s .



APPEMDIX IV

SCORE C RD FOR RICE

Signature of the judge:

Notas Please judge the mwroduot without any disocussion,
Tick against the statenent which you think best,
Plesse take s sip of water before judging the
naxt sample to remove the taste of the previous
sannle,

:

%
cuslity Description ) C I

1, “ppearsnce Excellent
Very good
Good
Patr
Poor

2. Colour Characteristie
white
Slightly wvhite
Off white
Brownish cream

3+ Texture soft
8lightly harxd
Very soft
Hard

» N W e B N W e N W

Vory hard

oontdeenes



APPENDIX

IV (oontd.s)

6o

Flavour

Taste

well cooked
Just cooked
Over cooked
Under cooked
Not cooked

Odour of well
ocooked rice

Desirsble
roreign
Unnleasant

L0da DLCHrbOow-
nate

Exosllent
very good
Good
Fair

2o0r

n o o @

. W W o B W




APPENDIX ¥
SCORRE CARD FOR BAMBAR

8ignature of the judiges

Notes Plesse judge the roduct without any discussion,
Tick against the stataazent, which you think best,
Please tzks & sip of water before judging the
naxt saaple to remove the taste of the previous
samples

%
cuality Description P ) c T & Marks

1. Appearance Excellent
Very good
Good
Pair

- N W e 0

PoOX

3. Colour Characteristic
Dhal ocolour
Yellow
Pungent yellow
Yellowish browa

3, Texture very soft
Soft
Slightly herd
Hazrd
Very hard

o N e B N e e n

oontdeseses



APPERDIX ¥ (contd.e)

Cuality Desecription P ) S B i Marks
4+ Doneness VWell cooked i
Just cooked 4
Over cooked . 3
Under cooked a
hNot cooked 1
S« PFlavour Hatural L
Pleasant 4
Foreign 3
Unpleasant 2
-0da bicarbo-
nate 1
& Taste ixoellent S
Very good 4
Good 3
Fair 2
Poor 1

xxii
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APPEMDIX VI
SCORE CARD FOR AMAANTH *PORIAL®

Signaeture of the judges

Notes Please judge the jroduct without any discussion.
Tick against the staztexnt, which you think dest,
Please take a sip of water before judging the
next sample to renove the tasta of the previous
sample.

uality Description larks

A _B_ C D §
le Appearancs Bxosllent

Very good

Good

Fair

N W e -

Poor

2. Colour Intensified
green

Natural gresen
Light green

Pale green

(N - B Y R

Brown groen

3¢ Doneness well cooked - ]

Fairly well
cocked

Just cookad

8lighly over
cooked

Uncooked b 3

aontd....

xxiil



APPENDIX VI {contd.e)

Quality

Description

A B __C P

4s Tendernaess Soft

8. Flavour

6, Taste

Fairly soft
Very soft
dard

Very hard

#all cooked
amaranth
flavour
Pleasant
Uncooked
aseranth
flsvo:r
unpleasant

No flavour

Bxcellent
Very good
Good
Felr

Bad

» N w & &

o N =

o B W s v

xxiv



AFZSMEBIX VII

RESULT OF THR TRIANGLE TEST

Total number of
L tines the judges
MEEe _COLEeCt

&

Juiges

-

4
g
3
ge
3
4*

¢ 0 w o B > v m
NB N NN N NN
M N N N RN XN N
WU E N N NN NN
NR RN N NN NN
NN N R RN N NN

* Judgcs who were selected for the tasts pansl
/ Indieates corract dstestion of the different samules
X Indicatas wrang detection of the Jifferent samples,



APPENDIX VIXZ
TINE TAKES FOR COOKING LUNCH

Itens Kerosene Cow-ddng gas

x v g (vx = ¥y)
tlce 58 80 = |
‘'Saabar’ 68 64 -d
dnaranth

‘norial’ 20 18 -3

s né&_ - 1% = 4,67 Bzcil?; -iaum-(‘.ﬂﬁ’z

- %L (4067)2 » 28 « 21,8089 = 6,1911

R om —a o SaBl L 4eS7

- -}:ﬁ-—- 2.68

n=1
From € = tables for é¢ , £ = 2, P «03

The diff-rence is signifiesnt at 30 ner cent level,

Hence cow-dung @gas 1s batter than kerosens

Itens Kerosene Burshane Zu(gay)
Rice L §) & 9
*sambart 68 36 13
Anaranth
‘norial? 20 15 s




. 28 o p67 57 w Bhmisa e 28 (sem? | 230

3 3 3

« 78,1689 = 83,3333 - 75,1689 = 6,1644
/ B.168% / 4.822 2.52 - 43
2

Fron € « tablas for 4,f » 3, ve £ind 4t i@ nesrly

eual ¢0 «03, This 4is significant at 10 pere

cent lev:l, Hence durshane is better than kerosene
Itoms Cowedung gas Burshane z
‘Ssnbar? 64 56 8 83 o J.:gjﬂ
Amaranth 14
‘porial 18 18 3 “~e"F-16
- 24,67 - 16 - 8.67

Ve mva i =

From § = tnbles for d,€ m» 2 P> 08,
Haence the diffsrerce is significunt at 50% level
Hence Purshane is better than cow-dung gase

xxvii



TIAE TAKE: FOR CLERALNG THE UTEH. LLS AFTER COOKING

Kerosene Cowedung gas y x ]
9,30 + 8,73 _’Q” + $.,33 14,65 18,03 3,38
8.00 + 13.28 8,00 + 10.%6 18,56 21.2% 2.99
3.00 + 8,11 5,00 + 5,860 10,80 13.11 2.3

w, dadd 2,79

23.3208 | (3.79)% = 7.9999 « 7.7841 = .32148

el _AB . _ ap
,‘-z%ﬂ , '107‘ - 33 = 8.43

From € « tables for d, £ = 2 P < 08

Hence there i: significent diffsrence
batween two,

50 oow=Jdung gas iy better than kerosens

Burshrne(y) Ksrosena (x) s
930 ¢ 2,22 = 11,392 15,03 Ge81
8,00 ¢ 8,21 = 168,22 21.2% 5.04
5.00 ¢ 3.,8¢ @« 8,84 13.11 4,27

xxviii



T e MalZeg gy 3700048 (5,27?. w0711

- .3986

v = 342l a2 3227 | 4
Vaddde V .4493 e = 1

From € = tebles for d.£ o« 3 P < 08
ilence there is signific nt différence bstween the two
50 Bursiiane is bettar then Kerossne.

Cow=dury] gas Burshane s
14,63 31,32 3,13
18,3¢ 16,21 3.3%
10.80 8.84 1.96

2 -« A . e

8 @ 1200402 _ (3,49)% = 6,3870 « 6,1504 = ,2266

¢ e —R8) 248 L.
\/.zgﬂ /1183 236 " T

From € « tp:Dled for @.f » 2, P < 0%
Henve the difference ig significant,

Burshzne 13 Detier than cow-dung geSe



APPENNIX X

CALCULATION OF COST OF THE THASE BELEICTED
FUSLS

The amount of money experded on the 4ifferent fuels
to ocook the selected itenr was caloulated as follows:
e kurshane

1e¢ Cylinder of Burshane = 200 cu,ft of ges,

Nunber of burning hourse
at ocediun flame = 180 hours

The aversge nuasber of |
burning hours st nedium]
flane used for one set |

of exoeriaent 1 2,90 hours ,
- 2%—“ X 2,00 = Volume expunded for the experiment

s 1,11 23,00 = 2,32 = Volume axpanded,
Cost of one (200 C,£¢t) cylincer » &, 23,50

Cost axp nded for the exverli wnt = -nz-(')-gg x Voluwe

- n;a'a-& % 2042 = 00206
e Cost of fuel axpended for experiaent N, 0426



b,

SR el

Xaraaanes
Cost of one litre of ker~ssne & BB, 0452

mount of kercsene usad .
at modiuwa flame = 320 ml,

'z'g"ﬁ"l 82 u—m o nu, 0,16

25

coatfgtm axnended for experizent @ N, 0,16

Sox=gunc g: 2

Cont of 1000 ¢ ft, of gas = XN, 3,00

Cost of 2,70,00,000 a,c of gas = 05, 3,00
Amount of gns oonsuued Der second = 118 o.¢

Time t=ken o cock the three
iters of Junch = 7920 seconds

Cost of fuel expended for |} 3x 115 = 7320
exnarinent | 3,70,00,100

[ ] ‘h. °. 19
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APPENDIX XX

ANALYS IS OF VARIANCE FOR APEARANCE OF THE COOKED

ITERS
Iteas Kercsane Covadur] gas 8 & YoX
x ¥y
Rice 16,4 17.9 + 1.4
*Saabart 10.0 18,6 e 0,4
?‘;;:i:{’.‘ 18,2 14.8 - 0,4
'g - 2 ﬁz - z's'm =208 = 76 = ,08 = ,72

S —lee R o g3

/ ? / 036 .6

Fron € « ¢2bles, for d.f = 2, P < <05

The differences isnot significant,

Itens Cow=duny; gas Burshana s
Rice 17.8 20,8 3,0
‘Sambar? 18,6 18,6 0
Anaranth
¢ mid’ 14,8 17.2 2.4

axxid



T e ~ddoo,8 s MalS . (1,002 @ 492 - 3.2¢
- 1.68

v e =hi . Al L o0
F__L;n Vi< R

From € = table for def = 2, P > ,05,
It is significant st 30 per cant level

Itens Kerosne Burshane s

Rice 16,4 20,8 4ed
1saabar’ 19,0 18,6 =0y &
?p:::::!: 1%.2 17.2 2,9
2 £ . 200 n’-ngn..‘nv.«-t-a.u

t 0w —Aal [ 0. . 222 . 1,44
f'—'a.ga /193 1.39 .

Prom € = tables, for d.£ = 2, P = 08
The differ nces is not significant at 5X level,
But 18 is significont at 350 per cent level,

xxxiil



APPRNDIX XXX

ANALYS IS OF VARIANCE FOR COLOUR OF THE COOKRD

ITE S
Itens {erosene Cowedung Jgas =
Kice 17,0 20 - 3
‘Sambar’ 23,2 20 3.3
Ansranth
'}'”l‘ill ' ”Q‘ 20.4 0

« —d—a,07 s?alladl. 0049 = 6.4133 - L0000
= 6,4084

o il o a0l .0
/s /e TR "

The difference is not significent,

Itens Cowdung gms Burshane s
Rice 20,0 a3, 0 S 0
‘Sagnbar! 20,0 24,6 8.6
Amaranth
‘porial* 20,4 21.6 1.2




220 . 3.4 32 & 4180 (3,0)2 « 15,87 - 22,96
s 3,91

¢ - /e = /T - Nh - 20e

From €t « tables, for def = 2, P = ,08
The difference s significant at %50% level

Itens Xerosene Burshane -
Rioce 17,0 25,0 8,0
‘S5anbar’ 23.2 24,6 1.4
ooriare 20,4 21.6 1.2

A8 o 3,83 82 o -ﬂgﬂ - (3.33)2 = 22,4667
- 12,4609 = 10,0058

.53 —r"dd. . 3,53
/7159288 ) 2,24 = 1e38

From € = tables for 4, £f =« 2, P > ,08,
The difference is aignific nt at 10% level.



APPERDIX XIXX

ANALYS IS OF VARIANCE FOR TEXTURE ot;&al COOKED ITE4S

Iteus Kerosene Cowedung gas 2
Rice 18.6 18,8 —-0.2
*senbart 18.8 18,6 * .2
: th )
}:;::::1 . 19,4 19,0 o4&

T . --g—- « .13 82 -—!-}3—-.0159-.1007

- 40169 » ,0898
—tdd . —ald
© mm e - - a

From € = tables for 4,f = 3, P = 08,

The 4ifference i nt significant

Itens Cove=dung gas Burshane 3
Rice 18,8 24,4 S.4
*Sambart 19,6 22,8 4.2
Anaranth
’ porinl' 19,00 20,6 1.6

xxxvi



T - Madogyy 52 o 422 . (3,792 < 16,483

- 13,919 = 32,5404,

Lt = s 3,73 = 3,

—dald.. o, Aald
JT.%TQT /1.2702 1,13

Fron € = tables, for d.f = 2, P — L08
The differenco 18 significant at 10% level

Itens Kerosene Purshane 2
Rice 19,6 24.2 $.6
'Samdart 18,8 23.8 40
porial’ 19.4 20,6 1.3

T - A L4 82 - -ﬂgﬂﬂ - (3.6)3 = 16.2667

3 - - -

—tal i - - 3.6
/13061 "2"'" /1,654 129 = 2P

FEOm € = lnhl.l. for ‘0‘ = 30 Pe > «03
The difference is significant at 350 per cent level

mexevid



AP?ENDIX XIV

ANALYSIS OF VARIAUCE FOR LONENESS OF THR
COOKED ITiMS

Itams Kerasens Covedung gas  J
Rice 22,0 1,9 |
*sambar’ 21,6 22,0 - o2
oEtert 21.0 18,4 2.6
1.13 83

® 7,8 - (1.13)% = 2.6 = 1,2769 = 1,3231
3

—tthd —daldd 1ad3
/13331 "V o616 = 61 = 40
2

-

Pron € « tablas for d,f = 2, P —— 05

The difference is significant at 50% level,

ltans Cow~dung gos Burshane 2
Rice 21.0 4.4 3.6
‘Sombert 22,0 23.4 1.4
f;;:;::‘,} 18,4 23.8 5.4

122 o34 5? o 28 L (3,02 = 14022 - 21,356

w 2,67

xxxviii



—ded _ —dad
Sl v s S

From ¢ = tzbhles for 4.£ = 2, P > ,08
The differcnces is significant at 30X level

It=me Kerossne Burshane 3

Rice 22,0 4.4 a.4
‘Bambar? 21.8 23.4 1.6
?';;:::}*.‘ 21.0 . 23.0 2.8

1 - Saia 3,27 82 3'9515 . (2,272 = 3.3367 = 5.,1520

- 4 2339

t w —tall. —tadl. o 2422
\/._zgn S o1168 .34 = S.68

From € « tables for d.,f = 2, P — LO8
The diffarence is significant at 5% level

xxxix



APPENDIX XV

AMALYSIS OF VARIANCE FOR FLAVOUR OF
THE COOKED ITEM.

Ites Kerossens Cow-—-dung ges t

Rice 23,2 23.4 o8
‘Sanbar® 3.2 22,2 1,0
A th

. ;;;2:1 . 1942 20,4 -le2

T = 38 o .2 8% o . 04w 1,00 ~ 04 = 99

3 = f-——-—-‘n - "398 [ 7 s 2
a

The difference 19 not significant

Items Covedung gas Burshane 3
*Sa.nbar’ 22.2 23.4 1.3
:“;“;::{'.‘ 20,4 23.6 3.2

2 - %2-3.-.3.3‘5“.O‘.‘07‘57-‘

- .,‘67



t o —Be o

— — 3,28
Variiin .61 .

mt-tahlestord.!-& ’>.°5

The difference is significant at 10% levesl,

Itens Kerosene Burshane 2
Rice 23.2 24,0 0.8
iygubart 3.3 33.4 0.2
Asaranth

T e Wiuys ate U (107 a0 - 320030

1.93 1.31

Froa ® « tables for 8, £ = 3, P == L05

The differance is significrnt at 30% level,



AP ERDIX XVI.

ANALYS EH OF VARIANKCE FOR T'STE OF
THE COOKED ITEMS

Itans Kerosen Coweadung gas 2
Rice 19,4 20,0 - of
‘Sanbar? 21.32 20,8 oé
Aanranth
.Ntill. 17.2 16.6 N )

7 - .13 82 __.gﬁ._ ol3 = 02933 = 013 = L1633

—ddd - .
NN

The diffecence isnot at all significant,

Itens Cow~dung gas Burshane 3
Rice ”.0 ”oo 500
‘Sambar? 20,0 23.8 3.0
‘.“;;';;:}‘.‘ 16,6 18,8 2.2
2 A22 o 3.4 83 - 2,04 _ (e38)2 = 12,9467 « 11,56
= ‘o 3“67



te /o691 .93 ”

Froa €t ~ Cablens for 4 £ = 2, P 4s slightly — .08

The difference is significant at 10 per cent level

itenns Kerosane Burshane 3
Rice n.‘ 35;0 5.6
$Sanbar? a1.2 23,9 2.6
':;;:.:::? 17.2 18,0 1.6

2 - 2'51 = 3,27 33 .-ﬂ;ﬁ - ‘03”): ® 13,896 = 10,6929

L 20'671

—adl ..3...%
3 - - 3.73
7 1.4336 1. -

Fromn € = tableas for 4, £ = 2, P = ,LO8

The differ:nce is significant at S0 per dent level

xxxxidd



AP-ENDIX XVIX

ARALYSIS OF VARIANCE FOR PALAT BILITY OF
THR COORED ITEAS

Kerosene (y) Cow=duny ges (%) =

124 132 8
128 128 0
113 109 -4

2 = -33-- 1.33

s2a 2. (1,397 = 26,6667 - 1.7689 @ 24,0978 - -
lm 438
From t - tables for 4, £ = 3, P > 08
The differance is not significant

Laros-ne {y) Cnwedung gas (x) |
134 141 17
128 136 8
113 119

- 10,33

P\
b
8? - ¥ - (10,33)% = 129.6667 = 106.7089 = 22,9878

axxxiv



t = - -

202233 —Aadd 19,33
J 22.9%78 /11,4789 3,39 " 308
2.

From € =« Sghle for 4, £ = 3, P — 0%
The Qiffer:nce 4is significsat at 10 % level

Covedung gas (y) Burshane (x) F
132 141
128 136
109 119 10

52 = 3?-- 81 & B1,67 = 81 = 67

L
t -
CEaT Rt e

2

Prom €t = tables for 4, £ = 2, P — L08
The difference is significant at %0% level



