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X. INTRODUCTION

The home l i  the basic un it o f  the nation and tho 

nucleus o f soc ie ty * I t  la  the centre o f  fa .a ily liv in g  r e f­

le c tin g  the id e a l*  and asp irations o f the soc iety* (^rlm all#  

i960 )** Only healthy and happy heroes ean con stitu te a strong 

and dedicated nation* Therefore tho ho ie need# to  be sensi­

t iv e  to  the rap id ly  changing pulse and trends o f a world o f  

the tw entieth  century* In  the midst o f  thesweeping currents 

o f  the sw ifty  revo lvin g environment* the hone needs to  con ti­

nue to  p lay it s  s ta b ilis in g  ro le  and cater adequately to  the 

de:aends o f tho oomnunlty and nation a t la rgo* As Nehru (1961) 

expressed# i t  Is  the women who nurtures the ch ild  to  become 

a worthy c ltlea n * The homemaker should conserve the best in  

our ancient values end make the neoeesary adjustments to  tho 

present*

Without the cooperation o f  women who con stitu te h a lf

o f  the population* the developmental e ffo r ts  cannot succeed

nor can the standard o f liv in g  in  India be raised# Bhan,
«

(i960 ) and M inistry o f Cororavanity Development and Cooperation 

(1960 )f Educating the homemakers in  the s k il ls  necessary fo r  

the e f f ic ie n t  use o f  resources is  o f  prim* importance in  

today 's  eoonouy* Sines a l l  our resources* esp ec ia lly  time*
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money and energy ere  lim ited# women need to  recogn ise end 

imbibe the a rt o f  sound management o f the resources in  the 

heme and outside# Hide e l l  and Horsey (1959) *# Gross and 

arandall (1954)*, Goodyear and Khlor (1954 )\  S tarr (1956)8 

and .Moore (1957) # They should Search fo e  possib le ways 

o f conserving and stretch ing fu rther th e ir  resources#

Ascent advances la  techn ologica l and so c io lo g ica l 

flo id a  have increased deuands on the time o f  the modern 

homemaker# as sengupta (1940)10 states# she lias to  under­

take careers outside the home# She needs to  combine her 

career l i f e  w ith  home# Rai (1964)**# Thus an increasing 

nurnbr o f homemakers p lay a dual r o le  and tr y  to  f u l f i l  the 

O b jectives o f  both homemaking and wage-earning#

Among the a c t iv it ie s  performed by the homemaker in  

the home# cooking the d a lly  meals consumes maximum tim e and 

e ffo r t#  The M in istry o f rood and Agricu ltu re (1957) ̂  has 

estim ated that homemakers spend on an average 70 per cent o f 

th e ir  working t in e  in  the kitchen# Therefore they fin d  cook­

ing arduous# tim e eonsuaing and a drudgery# The use o f  vork 

s i v ilif ic a t io n  principles# com fortable work heights# labour 

saving devices and appropriate fu e ls  would help them conserve 

•  great portion  o f the tim e and energy expended in  the kitchen*
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Fuel i s  an important item in  everyday cooking In  the 

kitchen fo r  preparing pa latab le meals# heating water ^or 

drinking# cleaning ond bathing# The average homemaker haa 

to  s e lec t the su itab le fu e l from a v a r ie ty  o f  a lte rn a tive  

domestic fu e ls  availab le# a fte r  considering th e ir  it e r lt i  

o b je c tiv e ly  w ith  regard to  convenience in  use* the economy 

in  running coet and the a v a ila b ility #  Hone Economic end 

jom astle subjects Review (1965) The types o f  fu e ls  in  

the market are s o lid  fu e ls  such as firewood# charcoal and 

Leoo# llo tt id  fu e ls  suei as kerosene and gasaoua fu e ls  such 

as cowdong gas and Burshane# The honom^ker is  o ften  pussled 

to  make her choice# Therefore i t  is  necessary to  evaluate 

the cnarncteria tlas o f d iffe r e n t  fu e ls  in  the market in 

order that homemakers can make th e ir  cito lce based on th e ir  

operation techniques# cost end other p ra c tica l im plications 

in  ths kitchens#

This study is  th ere fo re  aimed to  fin d  out the manage­

r ia l b en e fits  derived  using three household fu e ls  namelyi 

kerosene# cowdung gas and burthens in  terms o f time# money 

and labour* I t  is  hoped that the resu lts  o f  th is  study w il l  

en lighten  the homemakers to  s e le c t the beet type o f fu e l fo r  

th e ir  k itchen*.



I I *  REVIEW or LITERaXURe

The m lla ta l*  l i t a n t u r *  part* la  log  to  th is  study is  

reviewed unter tho fo llow in g  headings*

Am Conserving rssouroos through v is a  management 

B* Typos o f fu e ls  a va ilab le  in  India 

C* Studies conducted on fu e ls  

and Hm lieed fo r  substitu tion  o f  wood by other fu e ls*

A . B****».i™^* f  Vimm MMBM-Mfe

The U oorbu ice o f  v is e  management o f fa n ily  resources 

has been smoh&eised by many authors* As e a r ly  as 19)2« Monro# 

(1912)^  ca lled  a tten tion  to  the management o f  fam ily resources* 

Devadas (1958) stresses th at management is  a key to  success 

in  homemaking* she fu rther sta tes  that managt-ment is  malting 

the best use o f  the ava ilab le  resources# materlal^nd human* 

in  order to  d erive  the best values and conserve tin e* energy* 

money* space and labour and avoid waste* Uoodyeer end Khlor 

(1954) ^0 S tarr (1956)® end Brown (I9 6 0 )**  s ta te  th at manage 

ment is  the process o f  rea lis in g  values end goals through the 

e ffe c t iv e  use o f  resources* a ieb e l (1960) * *  renarks th at a l l  

resources are in terre la ted * but lim ited * Qrandall (1956)*® 

regards management as one where goals* resources and processes 

ere in tegrated* Crandall (1948)W , Malone and Malone (1958)20Malone and Malone (1958)
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•ad R4*bel (1960) ̂  claim  that th « in e v ita b ility  o f lim ita ­

tio n * o f human and non human resource* no ad to  bo an ticipated

toy tha homamakars to achieve the best returns from th e ir  use*
20Malone and Malone (1950) suggest the use o f  two p rin c ip les  

fo r  v is e  resource management namely fin d in g  out the resource 

combinations and tasking more e ffe c t iv e  use o f  the scarce re *
•a

source by modifying o r postponing the lo se  important demand* 

on i t *  Dervada* (1958) **  la  o f the view  th at fin d in g abort 

out* in  work and using labour saving devices help the home* 

maker to  save her fam ily resources* Andrews (19SS) la  o f  

opin ion th a t e b e tte r  se lec tio n  o f  the required goods and
22sorvloes ra ise  on e's Standard o f liv in g *  uriesendangsr (1948) 

adds that recogn ising resources* facing obstacles and gachar­

ing in fo r  mation a id  in  the v is e  use o f a va ilab le  resources*

Tha changing modern world Strasses on the homemaker#
IQ

the need fo r  the beat resource management* Crandall (1958)

•tataa that tha dynamic modern oonee>>t o f  management deals

constantly w ith change* Landis (1954)** remasks that d eclin e

o f r e lig io u s  tra in in g  and work a c t iv it ie s *  s h ift  o f education

and recreation  to  ou tside agencies* working o f  married woman

outs id s  th e home end increased m ob ility  are some s ig n ific a n t

ch aracteris tics  o f  the modern fam ily l i f e *  Abroal (1962)**

in terp rets  the impact o f  these changes as due to  the emancl-
28patios and education o f  woman* Nehru (1958) had fo reca st



the Indian fam ily which is  fac in g  these tremendous changes*
. sc

Because o f th is  s itu a tion , Harayan (1912) expresses that 

time management has become more important fo r  woman because 

o f th e ir  ro le  in  the p o lit ic a l#  so c ia l and cu ltu ra l f ie ld s  

in  add ition  to  fu l f i l l in g  th e ir  d u tle is  in  th e ir  homes*

Time and energy can be conserved by various processes* 

tiroes and Urandall (1954)6 and H lck e ll and Dorsey (I9 6 0 )* 

in d ica te  th at rtundel's c la s s ific a t io n  o f changes can Improve 

the homeaaker#s method o f  work by bringing out Changes e t  

f iv e  le v e ls  -  in  body position s and motions? tools# work 

p lsos and ecuipaient? production sequence? fin ish ed  products? 

and raw m atsrlals*

Various studies conducted in  the households in d ica te 

the pressure o f time on homemakers* H lck e ll and Dorssy (1960)* 

report e study conducted by the Bureau o f  Hone Economics in  

1928# that in  th e ir  sample o f  1#900 rural and urban homemakers# 

the fo r  aer spent 30 per cent o f  tim e on meal preparation w h ile 

the la t te r  spent 20 per cent* S ts id le  (1938)** re fe rs  to  a 

time study# in  which 23 per cent o f  the to ta l tim e was trken 

fo r  meal pr uparation* Covies and Both (1956)28 revea l the 

resu lts  o f  e study conducted at wlsoonaon th rt food prepare* 

t io n  ranked f ir a t  and cleaning away and care o f  the house 

second in  the amount o f  tlma spent by the homemakers per week*
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Rama Bal (1943) poin t* out th at the 90 homemakers interview ed 

by her spent s ix  to  Sevan hours per day la  performing household 

a c t iv it ie s *  Gal dens (1960) ̂  found th at the home y<*r^ in  

U ttar Pradesh spent two and a h a lf hours par day fo r  preparing 

m meal consisting o f  r o t i and a s id e  dish*

The use o f  labour saving devices according to  dundari 

(1963)^  resu lts  in  a saving o f  one hour and 27 minutes o f 

cooking t ie s *  VI ja y  a (1963)M  found that the pressure cooker 

took the minimum tim e and the improvised steamer che maximum 

in  preparing food items*

eviden tly* th* Indian woman apand greater amount o f  

tim e in  homsmaklng a c t iv it ie s  as compered to  the woman in  USA 

Therefore the Indian homemakers need assistance in  reducing 

the tim e spent on household a c t iv it ie s *

Tvoea o f Funis Aval,i«hln

Aooordln^ to  Osborne (1929) ^  end Avery (1933) fu e l 

is  a m ateria l which on being oxid ised  o r burned fu rn ls iss  

heat energy a t a reasonable coat* Avery (1933) sta tes that 

a l l  fu e ls  contain the combustible elements carbon and hydrogen 

along w ith  the non—oo.Tfc>uatible m ateria ls such as m ineral ae lta * 

nitrogen* earbondi—oxide and moisture* Aooording to  Krauskopf 

(1933) * a good fu e l should be stron gly  exothermic* inexpeiv-
i

s lve* e a s ily  s torab le  and the products o f combustion should bo

7
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e a s ily  disposable* Partington (1987)^  points out th at the 

value o f e fu e l depends p r in e rtly  upon it s  heat producing 

capacity per un it ease* o r  c a lo r if ic  value whiah Is  expressed 

as the nu-ober o f B ritish  Thermal Obits (B *T «0 ») o f  heat evo- 

lved  by the complete combustion o f one pound o f  th at fu e l*

37H eslett (1959) points out that fu e ls  f a l l  under three 

mala ca tegories  namely so lid * liq u id  and gaseous* vhich are 

e ith er natu ra lly  occurring o r  manufactured* £ le c t id t y  is  

a lso used as •  fu e l fo r  cooking purposes*

e* fcflJLU t\M i>

s o lid  fu e ls  are wood, peat* l ig n it e  and coal which are

natural fu e ls  w h ile charcoal and coke are nanufacturerd fu e ls
38which contain moisture and ash* Krishna and Ramaswa-ay (1992)

wood is  used as a fu e l from ancient tin es* Goal is
39defined in  Encyclopaedia B ritan ica as the s t r a t if ie d  mine* 

ra l formed by the action  o f  decay* heat and pressure uxm 

accumulation o f vegetab les and wood or ce llu lo se  matter la id  

down fo r  agea* Charcoal la  obtained when wood is  d estru ctive ly  

d is t i l le d  o r  incomplete by burnt* The other s o lid  fu e ls  are 

saw dust* tw lga* waste papsr* oow-dung cake* husk* cocoanwt 

sh e ll and other organic wastes* Partington (1957)36
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b* u igulfl fu tlg

Partington (1997)^  and W«av«r and Foster (1954)*® 

s ta te  th at liq u id  fu e ls  are obtained from vegetab le o il#  

animal o i l  o r petroleum* Many fu e ls  such as gasolene* kero­

sene* fu e l o i l  and p a ra ffin  can be obtained from petroleum* 

Osborne (1929)*® found th a t liq u id  fu e ls  usually oontalned 

im purities loimed w ith  carbon compounds*

« •  Gaseous fu e ls

Gaseous fu e ls  are composed o f  .aoieoulee continuously 

in motion* H eelett (1911)®** Osborne (1949)33 observed that 

in  gaseous fu e ls* unconbined gases l ik e  hydrogen and oxygen 

might be present together w ith the carbon cxanpounda* Goal 

gas* producer gae* naturalise* water gas* acetylene* l iq u i­

fie d  petroleum gae and cow-dung gas are a l l  gaseous fu e ls* 

weaver and Foster (1994)*° c la s s ify  gaseous fu e ls  under three 

mein types naaely* natural gas* ooal ta r  d eriva tives  and che­

m ical d eriva tives*

Cow-dung gas as «n  organ ic fu e l is  s recent d iscovery* 

Desai and Biswas (1949)** and Ootaas (1956)** remark that i t  

i s  s product o f  p u tre fa ctive  breakdown o f  org n lc  m ateria ls 

such as cattle-dung through the action  o f  anaerobic organic 

which break down the org n ie  exponents* The anaerobic ergs— 

nisxus use nitrogen* phos chorus* mad other nu trients present
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in  the organic m a tM f to  davalop th e ir  c a ll proto>laam# 

but raducaa the organic n itrogen  compound* to  am on la  and 

organ ic acidc and the vm utiliaad carbon combined w ith  hy­

drogen ia  lib e ra ted  in the form o f methane (CH4) gaa which 

in co bu stib le* They revea l that tem per*tore* inorganic 

sa lts  end saccharin e f fe c t  the production o f gas*

This ethod promises to  provide a e »n o  o f  over­

coming the present w astefu l p ra ctice  o f  burning c a tt le -  

dung in  the form o f dry cakes fo r  fu e l*  Atftarya (1993)^  

remarks that nearly h a lf o f  the to ta l cattle-dung produced 

in  the country is  burnt ewey due to  the sca rc ity  o f  a lte r ­

n a tive  source o f  fu e l* which otherw ise could provide 300 

m illio n  tons o f  farmyard tenure* Iyengar (1967) fo e lc  

that by using cow-dung gae ea fu e l* every year the huge 

a-ount o f  fo re ign  exchange needed to  inport nearly nine 

n il l io n  tone c f  d ie se l p e tro l could be saved* waksiaan( 1932) 45 

pointed out that when n ce llu lo se  m ateria l l ik e  f i l t e r  paper 

was inoculated w ith  horse-dung o r r iv e r  mud* along w ith  mi­

neral s a lt  solu tions end kept under anaerobic condition* i t  

evolved nethane and sn a il quantity o f hydrogen* Lnhoff end 

Pair (1940)4** Basel (19 *1 )47 end Patel (1991)48 developed 

sp ec ia l tanks namely cow-dung gas p lants fo r  gas production* 

The Indian A gricu ltu ra l Research In s titu te  (1997)49 defin es 

cow-dung gee p lan t as n low coat and simply operated p lan t
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in  vhich oow-dung la  fermented ao « i  to  y ie ld  s u ffic ie n t 

quantity o f  combustible gas which can be u t i l  la  ad fo r  cook­

ing purpoaaa and the raaldua fo r  aanuro without any loaa o f 

manurlsl constituents*

SOSymons and huawall (1911) and Tarvln  and Suawall 

(1914) observed that the combustible g «s  produced contai­

ned SO to  40 par cant toe thane* S to  10 par cant hydrogen and 

10 to  40 par cant esrbon-di-oxlde* Leake and Howard (1952)** 

a ta te  that th is  gee burns w ith  a non-luminous flame* even 

without admixture w ith  a ir  in  oontraat to  ooal o r  o i l  gas*

Ho fu rther aayo that th is  gas can be compressed la  cy lin ders
s ia t a pressure o f  9*000 lba « par square Inch* ^a te l (1941) 

determines the oonsumptlon o f  gas fo r  oohhlng purposes por 

person per day as 12 to  15 ou* f t *  Deeai and B liw a i (1945) * *  

found th a t whan oow-dung was added d a lly * the quantity o f  

gas produced in  th a ir  p ilo t  p lan t ranged froa  0*2 to  0*5 ou *ft* 

por pound o f  fresh  dung In  w in ter months and from 0*6 to  0*8 

ou *ft* In  sum;tar months a t 10 to  15° C and 20 to  10° C tempe­

ratures resp ec tive ly *

Kamalavenl ( 1 9 6 2 ) proved that the cow-dung gae eaves 

25 par cant o f time fo r  oooklng throe meals fo r  a fam ily o f  

three and 65 par cant o f tim e in  scrub1 lo g  the u ten sil a while 

washing them* She c l alius th a t the foods oodflesd over oow-dung 

gas ware acceptable to  the came exten t o r more than those
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oooksd o v tr  firewood* moreover, i t s  tu t promote* hygien ic 

and san itary condition la  the cooking area and around the 

house*

Bur Shane produced by Burmah .shell R efin eries  L td*, 

Troatoay is  considered to  be aim >le to  use* A short p iece 

o f  sp ec ia l tubing connects the Cylinder carrying the gas to  

the appliance* The cy lin der contains the liq u if ie d  p e tro le ­

um gas. The m ixture consists o f  butylene, lsobutane and 

normal butane w ith a pressure o f about 50 lb s per square 

Inch at mablant tem peratures. Whan the cy lin d er value Is  

opened, the liq u id  s ta rts  to  evaporate In to gas which passes 

through the regu la tor to  the appliance. The regu lator at 

the appliance ensures supply o f gas a t the requ ired , correct 

and constant pressure*

d . a i t c t r m t t

When a current o f e le c t r ic it y  passes throutfi e  conduc­

to r , heat is  produced. The heat produced is  proportional to  

the resistan ce o ffered? the peonage o f the current through 

the conductor end the media to  be heated through appropriate 

devices* H aslstt ( 1 9 5 5 ) Is o f  the view  that the absence 

Of smoke, smell o r ash and p o s s ib ilit ie s  o f ready adjustment 

and regu lation  are the advantages o f  e le c t r ic  d evices .
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c. sftatet9fl..gn. Awls

Chatty (1958) ca rried  oat «otperi«ent.e w ith  wood, 

charcoal, kerosene bh<3 a la c tr lc lty  with a view  to  study the 

ra la tlv a  fu e l consumption, coat end cooking tim e, She regrets  

the uao o f firew ood as a fu a l because o f  the prolonged tim e 

needed fo r  ig n itio n , frequent blowing, emission •  f  smoke and 

the deposition  o f soot on the cooking u ten s ils . As fo r  ch «r» 

coa l, she noted th at i t  s o ile d  the hands during handling and 

feeding the s lg r l and the tampers turo lowered when e tirred  

o ften , e le c t r ic ity  when a b it  neglected burnt the foods. 

Kerosene was oonsldered by her as the most economical fu a l 

with regard to  the amount o f  fu e l consumed, time taken to  

lig h t  i t ,  steady and intense heat given  and roods r t e  cost.

Study carried  out by La llth a  (19603s6 on the e ffic a c y  

o f  firew ood, charcoal, keroseno and e le c t r ic it y  in  terms o f 

oooklng tim e, cost end convenelcnee showed that the t in e  taken 

to  cook r ic e  end beans was lon gest when charcoal was used, 

firewood coming next,

*•  Meed fo r  Substitu tion  o f  Wood br other Fuels

Tht more eoonomicnl, convenient, clean and a ttra c tiv e  

the k itchen , the greater is  the sa tis fa c tio n  i t  g ives to  the 

housewife. However when cooking has to  be done w ith firew ood 

o r charcoal the kitchen becomes sooty and d ir ty . According to
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Chittaranjan (1966)^  tha par cap ita  ansrgy consumption in  

India in  low whan compared to  7,999 kg in  0«8«A f 4,887 kg* in  

U*K* and 2,8SS kg* in  0 «fit8 « i t while the quantum o f energy 

consumption is  sm all, the source from which i t  is  derived 

causes e national drain* The national Council o f  Applied Eco­

nomic Research (1819)*® estim ated th a t S M  m illio n  tons o f 

coa l equ ivalent o f wood is  burnt as fu e l every year in  India* 

This leads tolm heavy dep letion  o f  fo re s t resources which are 

required fo r  more important tasks* Therefore, the exten t to  

which firew ood and aharooal can ba substitu ted by other e f f i -  

o ien t fu e ls  w ith in  th is  c e ilin g  needs to  be studied*

The per Capita energy expenditure according to  NCAIR 
SB(1989) per month on fu e ls  fo r  cooking works out to  be 

h# 2*46 in  Bombay* h* 1*92 in  Calcutta and to* 1*70 In Delhi* 

K aa lett (1993)*7 s ta tes  that the cost o f  any fu e l is  ap impor­

tan t fa c to r in  determining i t s  e ffic ie n c y *  The cost o f  ths

fu e l depends upon the kind, economy o f  production, a v a ila b ility
17and transportation* H aslett (1981) fu rther points out th at 

tha fu e ls  d i f fe r  in  the ease o f  handling, maintenance o f  o lean - 

1 inass o f the work area, labour involved in  removing the r e e l*  

dues l e f t  a fte r  burning, end convenience o f  storin g* The s e lec ­

tio n  o f  the fu e l thus depends not only on i t s  value, but a lso  

upon factors  such as freedom from smoke* ease and completeness 

Of combustion* and ra p id ity  o f  burning and sparkling*



XXX SXi'JUU iSH f  AL PROCEDURE

The experim ental procedures ca rried  oa t fo r  th is  study

were*

A« Conducting a h >us«hold survey

and B* Conducting the cooking expert nents w ith  the 
se lected  household fu e ls*

A* Conducting a Household Purvey

as s basis fo r  the se lec tion  o f fu e ls  fo r  the cooking 

oxperi »entSf e ho sehold survey was conducted* The step# fo r  

the survey included*

1* S e lection  o f  the household#

2* S election  o f the methods o f  survey 

S* Evolving schedules fo r  the survey 

4* Conducting the survey 

and S* analysis and In terp reta tion  o f data

1* Selection , o f th*- Households

One hundred middle c lass  households earning e monthly 

lncotae o f  fc« 400 to  h* 1*000 were se lected  a t random from the 

M «  Purse «r< «  in  Coimbatore c ity *  The reason fo r  s e lec tin g  

th ie  inco.te group was that the honemakers in  th is  range used 

d iffe r e n t types o f fu e ls *
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2* Sn lsctlon  o f the methods o f survey

Among the various methods a va ila b le  fo r  conducting

surveys* the In terview  method m l  se lec ted  fo r surveying the

various typos o f  fu e ls  used toy the homemakers because o f  i t s

specia l adap tab ility  to  obtain incar nation in  d ire c t isanner

v lth in  a short tim e* Varna (1969)59 and Young (1956 )*° have

Indicated th at the in terv iew  is  a systen otic  .method toy which

the in terv iew  enters more o r le s s  In to  the inner l i f e  o f
C l C2strangers* Oood and coatee (1954) and Moser (1950) s ta te

that the In terview  is  the most appropriate procedure to  study
A3fam ily problems* Burch In a l and Matrices (1957) opine that 

the In terview  method y ie ld s  a high percentage o f  cooperation 

when the people are approached agreeably* The f l e x ib i l i t y  o f  

the In terview  allows the in vestiga to r to  adjust the le v e l o f  

conversation to  the le v e l o f respondent*

The inventory method was employed to  study the amount 

o f  fu e l consumed per day fo r  one week by the selected  house­

holds. Reh (19C2)** sta tes that accurate Inform ation on food
ASconsumption can be obtained by inven tories* The ICAR (1951) 

poin ts out that la  checking the stock* the in ves tiga to r must 

take an inventory o f  the foods already present in  the house 

toy actual welghawnt and make the necessary en tr ies  In  the 

d iary o r booklet sp ec ia lly  provided to  each household*
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*• «y g ly I m  ach td iltit t w  tu t g «Y t y

An in terv iew  schedule as shown In Appendix I  was frao^  

ed to  a l io l t  Inform ation on the d iffe r e n t o f fu o ls  used

by the homemakers* the exten t o f  th e ir  use and the cost o f  

fu e ls  consumed* The in terv iew  schedule was fin a lis e d  a fte r  

p re-testin g* An Inventory schedule as Indicated in  Appendix XX 

was evolved to  fin d  out the d a ily  fu e l consumption fo r  e  week*

*• ftuhlreUftfl feta imcrue

The survey was conducted without any d if f ic u lty  a fte r  

estab lish in g rapport through fr ien d ly  conversation because o f  

the cooperation extended by the in terview ees* The data were 

recorded in  the in terv iew  schedule*

The hotaemakers ware g iven  the Inventory sheets and re­

quest* d to  record d a ily * the d e ta ils  regarding the fu e l con­

sumption fo r  a week* They were reouested to  weigh the s o lid  

fu e ls  such as firewood and charcoal fo r  use* kerosene wes to  

be measured in  e one l i t r e  capacity b o ttle  and used* s in ce 

no gas motor was ava ilab le  fo r  Burshene* the number o f  c y lin ­

ders used per month was noted*

S* Analysis and interior ta t ion o f data

The data gathered from the household survey* and the 

inventory study ware analysed end in terpreted* The data la  

presented under resu lts  and discussion*

*•  Oaokina Bsaorlnonts w ith  the Selected  Household Fuels 

The procedures fo r  the c o k in g  expsrLoants involved*
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1* S e lection  o f  fu els* equipment* menu and cleaning 
M ateria ls

2* PurdiailBg food l t « M  and fu e ls  

2* Standardisation o f the procedures 

and 4* Adm inistering the p a le ta b ility  tea ts*

1* S e lection  o f fu e ls . »«̂ , lMn| gpfl fflffllffllmi IM t^-
l i i i f t

a* Fuels

Based on the inform ation gathered through the survey 

conducted in  the se lected  A00 households* kerosene* cow-dung 

gas and Burshane were chosen fo r  the study* Zt was found that 

Burshane was usod by IB houaaholds* who expressed th e ir  appre­

c ia tio n  fo r  the fu e l and karoaane alone was used by 22 houa«^ 

holds* Sight homemakers used kerosene along w ith  Burshane* 

Bone had used cow-dung gas*

b- Smi lament

The eouipatent se lected  fo r  the experiments lneludedi

1* containers fo r  s to rin g  items required fo r  the 
expert a n t

i l *

i l l *

end iv

Measuring devices 

stoves

U tensils fo r  food preparation and serv ice*
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1* Containers fo r  storin g  l t m  requ ired fo r th e  qxperl-

Containers fo r  s to rin g  the ingred ients Included tin s  

fo r  oereels* pulses end oondimentsr baskets Cor vegetab les 

and b o ttle s  fo r  o i l *  A ta ros ne t in  was se lected  to  s to re  

kerosene*

i i .  ■ teasurlna devices

A Henson D ie te tic  Balancevas se lected  to r  weighing the 

food ingred ien ts* S e lt end curry powder were measured by using 

the tee  spoons* Two graduated Jars were selected  fo r  measur­

ing kerosene and water fo r  cooking*

i l l *  S-tavaa

•  in g le  burner was used fo r  every fu e ls* A Jenatha kero-
toas

sene stove o f  the wick va rie ty  as soon in  Figure 1Aselected  

fo r  kerosene owing to  i t s  popu larity and ease in  handling* The 

burner as shown in  Figure 2 Cor the use o f  cow—dung gas was 

attached to  the pipe lin e  leading from the oow-dung gas plant* 

For Burahane, the stove as given  in  Figure 1 was attached to  

the gas cylin der*

Rao (1 9 6 6 )^  points out that aluminium is  cheap and most 

frequently used in  the Indian households* Therefore, three seta 

o f  aluminium u ten sils  w ith f la t  bottoms* s tra igh t sides and 

id en tica l dimensions fo r  usa over thr three fu e ls  were selected*
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amah set consisted o f three u ten sils  large# medium and k u I I  

as shown in  Figure 4. Table I  shows the dimensions o f the 

u ten sils  se lected * *

TA&L8 1

uiMSNb tom or ms ura^ius selected for cooking

P t M M t W
s is e Capacity in Diameter range m- Height in weight in

Ctt am gam

Large 2# 300 20*20 %

to
20*12

10*16 190*00

16*96
Medium 1*500 to 7*14 131*66

17*00

14*84
Small 1# 100 to

15.00
6*96 120*00

The dishes used fo r  serving consisted o f f iv e  sets  o f 

s ta in less  s te e l quarter plates# tea spoons# glasses end poroe- 

la in  cups. The guar te r  p la tes  were used fo r  r ic e  end amaranth

* p o r ia l'  and the cups fo r  * senbar' • Tea spoons were used fo r  

ta s tin g  the items*

C* Menu

The food items se lected  were based on the n u trition a l
A?require.aents sp ec ified  by bwaminathan (1966) which are presen­

ted in  Appendix I I I *  The food items to  be included in  the 

d a ily  menu fo r  two adult members in  a beginning family# a man
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and •  woman doing roods ra t*  work ware computed and the day's 

menu was planned fo r  the re fe re  roe fam ily using the food item s 

selected  as presented in  Table XX.

TABL* XX 

M£KV fOk A DAY

Meal Items Foodstuff Amount in

Breskfsst oosai Rice 220
coconut Chutney ' black gram dhal 30
C offee Coconut 90

M ilk 100
Suger 30
OU 20

Lunch Rice R ice 200
Drumstick *sarabar* Red gram dhal 40
Amaranth 'p o r ia l • Drumstick 90
Tomato and ca rro t Amaranth 240

pachadi carro t 40
Papaya Tomato 90
curds Curds 100

Papaya 100

1 s t Sundal Bengal gram 90
C offee M ilk 100

Sugar 30

Dinner Chapathi Wheat flo u r 800
Potato and peas Potato 90

'kuruma' Peas 90
Plantain Plantain 40
M ilk M ilk 200

From the d a ily  menu presented, i t  was decided to  pre­

pare lunch fo r  the a sp a c len ta l comparisons*
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d* Cleaning

as indicated by Kamaleshpuri (1964) •  mixture o f

th ree parts o f  eeapnut powder and one part o f Vim was used 

fo r  the sa tis fa c to ry  clean ing o f  aluminium w ith  the use o f 

tap water*

2* Purchasing .food items and fu e ls

I t ' was estimated that the menu would he cooked 30 times 

during standardisation and experim entation. The rruantitiee 

o f  food Items required to  le s t  the en tire  period o f  cooking 

were ca lcu lated  and tha non-perishable# were purchased In  one 

lo t *  Table I I I  shows the qu an tities o f  the d iffe re n t foods 

purehessd*

68

TABLE XXX

FOOD XT BUB PURCHASED

Ingredients Quantity In  kg* frequency o f
DurduM

Rios 1.0 A ll a t onoe

Red gram dhal 1*8 •

Curry powder 0*1 N

Table S a lt 0 .4* M

Onion 2.00 •

Mustard 0*0* •

Black gram dhal 0*0* II

O il 0.05 •

DrumatlOk 2*7 D ally
Tomatoes 0.03 m

amaranth 7*2 m
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Perishable ite m  auch as amaranth ware bought d a lly  

to  ensure freshness* Four l i t r e s  o f  kerosene was bought from 

the Indian O il Comj»any* Cow-dung gas was a va ila b le  from the 

p lant s itu ated  is  the C ollege cairns* Burshans was provided 

la  cylin ders froa  the Burmsh s e h ll agencies*

3* I N  .gTaEttCBitoB*

The followtog procedures were standardised!

a* Measuring the fu e ls  

b* Cooking the se lected  danu 

and e* cleaning the u ten sils*

«•  Measuring the fu e ls

The quantity o f fu e ls  construed wer^ measured «s  fo llow s* 

1* Kerosene

Measured quantity o f  kerosene was f i r s t  poured in to  

the empty tank o f the stove* A fte r each eaperlment the kero­

sene tank o f  the stove was emptied and the kerosene measured* 

The d iffe ren ce  between the In it ia l  and f in a l meaeurecnenta gave 

the amount e f  o i l  consumed*

U *  Qaw-duno oas

The rate e f  flow  o f  gas was measured by sim ple d isp la ce ­

ment method* A gas Jar com pletely f i l l e d  with water and cover­

ed w ith s ground g lass p la te  was inverted  over a beehive sh e lf
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placed la  •  trough o f  water and the cover was c a re fu lly  remo­

ved under the water* The burner was detached and gaa v ia  c o l­

lec ted  fo r  a knovn period o f time i l l  the Jar by d isp la ce  aent 

o f water* A fte r  turning o f f  the gaa* the le v e l#  o f water In - 

a ide the ja r  and outside were equalised in  order to  equalise 

the pressure o f  the gas co lle c ted  to  atmospheric pressure and 

temperature* By applying the gas equation PV •  AT* where P#

V and T stand fo r  pressure* volume and temperature measured 

in  absolute sca le o f the gee co lle c ted  end R la  e constant* 

tha volume o f  gee per second a t N*T*P* was calcu lated* By 

appropriate manipulation o f  the regu lator* the ra te  o f flow  

o f gas under high* medium and low fla a ee  were obtained* This 

wes repeated fo r  two day sand the average was taken* The rea­

dings are given  in  Table XT*

TABLE XV

RATS OF FLOW OF OOM-DUfei OAS

M .T.P.
Kepi ioa tee High flame i- 

le v e l
Medium flam 

le v e l
Low flame 

le v e l

1 181 101 82

a 178 129 81

Average 180 115 02

By knowing the ruts o f  flow  o f gas per second* under 

high* medium and low flames and the tim e taken fo r  cooking
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under each idjoftm ant# the to ta l volume o f gas consumed dur­

ing the an tira  period o f cooking was calcu lated*

i l l *  ftttnhtm

Burshana gas la  stored  in  tha liq u id  form lnaida the 

cy lin der and the volume o f liq u id  w il l  expand o r  contract 

w ith change la  temperature* one pound o f  liq u id  Burshana 

y ie ld  5*8 Cu*ft* o f gas* The fu e l la  measured toy w/lghlng 

the oy lin der and subtracting from i t  tha ta re  weight and the 

weight o f  tha vrlu e  and secu rity  nut* Thus# by knowing the 

volume o f gas expended from tha oy lin der and the time taken 

fo r  the exparl ’tent# the cost was calcu lated*

t *  grafting it la c V r t  b u m

The procedures adopted fo r  cooking the th ree se lected  

ite m  namely rice# *e«atoar* end amaranth •poria l* were stand­

ardised through a series  o f prelim inary experiments* The 

quantity o f  water required end the time needed to  obtain desi­

rab le  products were also standardised*

1* a loe

AQAccording to  *earson ^  s i  <1948) and Stanley and 
70

C liv e  (I9 6 0 ); cooking foods in  Just s u fflc is n t amount o f 

water helps toconserve the nu trien ts* Therefore* the absorr*- 

tio n  method wee used fo r  cooking r ic e *  Prelim inary experi­

ments were conducted w ith the th ree fu e ls  varying the quantity
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o f  water and tin e  fo r  oooking* the minimal and maximum quan- 

t i t l e s  o f  water baing 900 a i «  and 1*150 ml* to  oook 200 gms* 

o f  r ic e *  Thoao exp erln »n ti revealed  th at cooking 200 grama 

o f  r io a  in  1*100 ml* o f  water over kerosene* 12*00 nil* over 

oow-dung gaa and 1*150 ml* over Burshane was sa tis fa c to ry * 

Therefore the irocedurt o f  standardisation was as fo llo w s  

Two hundred grams o f  r ic e  were cleaned and washed in  two cups 

o f  tap vatf:r and the water wes drained o f f*  The standard 

amount o f water was ooured in  the cooking u ten sil* c o v e r t  

and brought to  b o il*  over the se lected  stove* The washed* 

drained r ic e  was added* The wick adjustment in  a l l  th e stoves 

v*a kept a t medium flams b e fo re  adding the r ic e *  la  order to  

avoid spurting due to  b o ilin g * the u ten sil was only p a r t ia lly  

covered end the stoves were adjusted to  low flam e* The r io e  

was kept on the stove u n til a l l  the water wes absorbed*

i i  * IsuKabttL'

Prelim inary experiments wore conducted using 900-925 

end 1*150 ml* o f  water to  standardise the quantity o f  water 

required to  oook 60 g u  o f red gram dhal* over the th ree d i f ­

fe ren t fu e ls * The fin a l products were found to  have the re *  

quired consistency whan 950 ml* o f  water were*, used fo r  cook­

ing w ith a l l  tha fu e ls*

B ixty g r rae o f red gram dhal were cleaned and washad 

in  one cup o f  tap water and the excess water drained o f f *
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Th* standardised amount o f water was poured in  the cooking 

utensil# covered# brought to  b o il over the se lected  stove# 

and the washed# drained dhal was added# The u ten sil was 

covered p a r t ia lly  and the wicks ware lowered to  medium to  

reduce th e flame# when the dhal was three fourth  cooked#

99 (pas o f  drumsticks and ten grass o f tomatoes and f iv e  grams 

o f  curry powder were added and kept over the stove fo r  ten 

minutes u n til the dhal became tender* S a lt ves added and the 

u ten sil removed from the stove# like •samuar* was seasoned 

using weighed qu an tities o f onion# mustard and blade gram dhal*

i l l *  Amaranth *n oria l*

The rec ip e fo r  cooking amaranth wee standardised using 

d iffe re n t qu an tities o f water fo r  the three fu els* The m ini* 

mum and raaxlmum qu an tities o f  water used warn 20 ml* and 60 mi 

to  cook 240 gms o f amaranth# These experiments revealed  tn et 

cooking 240 gras o f  amaranth fo r  15 to  20 minutes under low flams 

in  40 ml# o f  water over kerosene# 45 ml* o f water over cow-dung 

gas and 50 ml* over Burshane gave sa tis fa c to ry  products#

e* Cleaning the u tensils

The standardisation o f cleaning procedures included*

1# Standardisation s f  soaking time 

11* Standardisation o f  nvnber o f strokes 

and i l l *  standardisation o f cleaning t i e #
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Dm  cleaning agents u  suggested by Xamaleshpurl (1944) 

were used* The procedure standardised was as fo llow s ! Soon 

a fte r  serving rice#  *somber' and amaranth 'p o r ta l' to  the ta s te  

panel# the u ten sils  ware emptied* The prelim inary experiments 

showed the need fo r  soaking the u ten sils  used over kerosene# 

oovdunq gas and Burehane fo r  easy cleaning# la  five#  fou r and 

three and a h a lf cups o f  water resp ec tive ly * A fte r  soaking 

the utensils# they were scrubbed w ith  the cleaning a lx tu r 

spread over the coconut fib r e  cut to  4*9 one and 2*29 ems# w ith 

the same speed# fo rce  and type o f  movement t i l l  they were found 

S a tis fa c to r ily  dean * each u ten sil was rinsed in  tap water 

and wiped dry* The tim e taken to  clean tho u ten sils and the 

quantity o f  cleaning agents required were recorded*

4* Adm inistering the n s la S a b llltv  tea ts

Judging foods can be accomplished through o b je c tiv e  and
91su b jective  methods* Nason (1939) * says that es th e  name imp­

l ie s  su b jective  methods depend to  some exten t upon the opinions 

and prejudices* In  o b je c tiv e  methods# the qu a lity  is  determine 

ed by means o f various o b je c tiv e  devices such as photographs 

and q u a lita tiv e  d eterm in ation  o f loosoa in  weight and tempo- 

rature*

6 9

The fo llow in g  ste p s  wars adopted to  carry out the tes ts* 

a* form ulation o f the score cards 

b* S e lection  o f  the taste  panel 

and e* Administering the te s t*
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•* r p r m iit tw  fti ttit i « »  w r t i

In  order to  fa c i l i t a t e  the o b je c tiv e  ra tin g o f the 

food preparation toy the judges in  the taste  panel* score 

cards es shown in  ^pjentfiaes IV# V and VZ fo r  rloe^  *Sa.nbar * 

and amaranth * porta l* resp ec tive ly  were developed on a f iv e  

poin t scale* The q u a litie s  to  be judged wore chosen aooord- 

lng to  the standards o f  Child and M ilo (1938) *  fo r  scoring 

cerea ls  and vegetab les* They were appearance# colour# tex­

ture# doneness# odour and ta s te  o f  the products#

to* satefitign  QLJ&g t t t i* t  Bflnsl

iweetaan and H aekeller (W 5 4 )^  sta te  th a t the p e ls ta - 

toll tty  o f  food may be evaluated on the bests o f  the hinds# aua-l
l l t y  and in ten s ity  o f  sensory expressions involved# For se lec ­

tin g  Juoges forth# te s te  panel# the *Trian gle T est" described 

toy Lowe (19971** was administered to  nine post graduate students#

Throe samples o f dhal# o f  which two were id en tica l and 

one d iffe re n t ware given to  the judges end they were requested 

to  Id e n tify  the d iffe r in g  sample g iv in g  the reasons# The te a t 

was repeated f iv e  times# from the resu lts  shown in  Appendix 

v ii#  f iv e  judges were se lected  based on th e ir  a b ility  to  iden­

t i f y  the d iffe re n t sample consisten tly#  k g lass o f water was 

provided in  order to  have •  s ip  o f water b efore ta s tin g  each 

sample# to  fin d  out the d iffe ren ce  correctly#
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c . 3 riw iB ,u t«laq  „ w a i

Tpe p e le ta b ility  o f the food* prepared using the three 

■ • lee  ted fu e ls  wee tested  by the •e lected  panel o f Judges a i 

fo llow s i The samples were served la  the serving dishes before 

the p rin c ipa l meal# so as to  lessen va ria tion  in  taste* The 

Judges were requested to  ta s te  the products fo rth e  d iffe re n t 

cu a llt$ee end grade then on the score card according to  the 

d irection s  given* F ive rep lica tes  were ca rried  out fo r  each 

item o f the se lected  food cooked over each fu e l*



XV. RESULTS AHD DI&CUSSXON

The resu lts  o f  th is  study are discussed under tiro 

•sroc t st

A* Household survey on fu e ls  

and B. cooking osperiraents w ith the se lected  fu e ls*

A* ttouaeiiold survey on Fuels

Th»j data obtained from the household survey are pre­

sented under Che fo llow in g  he»dsi

I t  S lse  and inoona o f the households

2* Types o f fu e ls  used in  the households and th e ir  
cost/

2* M erits and dem erits o f  the fu e ls  used 

end 4» Mean d a lly  fu e l consumption

!•  filsa  Boa liWBBHI Qt tfaB

Tabls V d ives  ths d e ta ils  regarding the S lse and in ­

come o f the se lected  190 households*
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TABLS V

8X2S AHiD IN  COMB OF 100 HOUSEHOLDS

Number o f  _ Income range In rur>pee
Tota l.Heathers 400*600 601*800 801 and above

1 * 2 12 1 S 19

9 *  S 4 18 26 48

6 * 8 1 8 11 24

9 and above - 2 7 9

Tota l 18 29 S I 100

Table V rev ta ls  th at a m ajority o f the households 

surveyed consisted o f throe to  f iv e  mefibers* f i f t y  throe 

per coot o f  the households received  monthly income higher 

than «u 001/*

2* Tvoes o f  fu e ls  used In  the hoaaeholda and th e ir  oast

Table VZ presents the range o f  fu e ls  used by the 

se lected  households fo r  cooking and heating eater fo r  bathing 

and the most*
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Twenty two fam ilies  used Kerosene alone fo r  cooking* 

whereas f iv e  fa m ilies  used Burshane alone and one e le c t r ic it y  

alone* A ll the others used more than one fu e l*  Eight per­

cent o f  the fa m ilies  spent t *  1*10 per month fo r  fu e l* where* 

as nine per cent spent MU 41/- and above* The monthly expen­

d itu re fo r  fu e l was grea test lnjthe households w ith in  the in ­

come range o f  *•  801/- and above*

3* M erits end dem erits o f the fu e ls  used

T h irty  to  S3 per cent o f  the horaenakers using kerosene 

reported that kerosene was easy to  lig h t*  eaanoraical and con­

ven ient to  handle* I t  helped to  keep the working places 

dean* Twenty th re per cent o f  the ho.aasaakera reported th at 

karoaana i-aparted an ob jection ab le  odour to  food*

The homemakers who were using firew ood reported that 

i t  was economical but the form ation o f soot os the u ten sils  

prolonged the cleaning time* amission o f smoke wee another 

problem faoed by them* Those who used Leco and chrrcoal found 

that these fu e ls  needed considerable time to  lig h t*  Further­

more they so iled  the hands*

Burshane was considered convenient to  handle by 78 per­

cent o f the homemakers* 73 par cant remarked that i t  kept the 

marking p iece clean* 47 per cent sa id  i t  lessens cooking time 

and 39 and 44 par cent cons1dared i t  easy to  lig h t  and econo-



is

ml ca l resp ec tive ly * Nona o f the hometaafcere faced any problems 

w hile using Burshane*

*• nan d a lly  I m I  cqatvngttqn

Out o f the 100 houses surveyed# 20 houses vere studied 

in  d eta il#  to  gather inform ation on the mean d a ily  fo a l con- 

•wraption fo r  a m at* The fu e ls  used d a lly  are given  in  

Table VXX*



}ft

$

8

a
a'4

!a ̂ 1► r*

»  3
j

2

1•4
i

O

O
s

!
1

‘ 3

e>■?
I

3 4»

! S* 4
•3

iR
i

5
«

sli!
t

1•k

•* « I •< | |

I » I *  I I

N M I I I t

• !«•  t «  •

t t i i i i

•« « i t i i

«  I i I i i

i i i • i »

« *  • i » I

i i I • i *

i l l  i t  i i

i l l  i «  • «

i l l  i i  i

MM I I I *4

I l «  I I  *«

• I I •* I I

I I I *  I I

I I I  l «  t

I I I  I I  I

I I I  I I  I

I I *  I I !•*  » I I I I I I

• nm  i t  i h  l i t  i i  l

i  !
IN

t  1  
S I 1!! ii§ IS $; 1.12 ill S31!•1 A 4  4 |N



Table V II revea ls  th a t 40 to  60 paisa par day were 

spent by two households using kerosene in  the income range 

o f h* 801 to  ** 1*000* In  the same income group* two hous

37

holds spent 60 to  80 paiso per day on Burshans*

B. < *A t*u *  ^  Hoii««hnlrt fu a l a

The resu lts  o f the cooking experiments conducted using 

the th ree selected  fu e ls  naaely kerosene* cow-dung gas and 

Burshene are discussed under*

1* Tiiae management

2* Money management

and 3* P a ls ta b ility  o f  cooked items*

1* Time management

The dlaoussion fo r  the management o f  tim e includes! 

a* Time taken to  cook the se lected  Items 

and b* Time taken to  olean the u ten ells used fo r  cooking*

®. Ttoa tatan-te. oort tha wiwtfti luma

This included tim e taken to  cook r ic e *  'somber* and 

amaranth 'p o r ta l' in d iv id u a lly  and the to ta l t i  ne taken to  

oook the whole meal*

The tim e taken to  cook rloe* 'saaber* and maaranth 

'p o rta l*  using each o f the throe fu e ls  is  g iven  in  Table V II I

a n d  ■5 ~ *
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TABLE ¥221

TIME TAKES TO COOK HICK, * ft A.® AH* AMD AKARARTH 

•PORIAL* Oft HAG THE THREE SELECTED 

FUELS

R e p l te c t e e K e r o s e n e Cow fbdung g a s B u r s h a n eR i c e •Samb a r * a m a r a n th  * p o r t a l * R i c e *8amb a r * A m a r a n th  * p o r t a l R i c e 'Samb a r 1 A m a r a n th  • p o r t a l *?̂ 7 />7 U1 38 6 8 2 0 3 0 O ft 2 8 49 3 6 13
2 3 8 68 2 0 s o 6 4 18 49 3 6 1 5
2 3 8 6 8 2 0 s o 6 4 18 49 56 13
ft s a 6 8 20 3 0 6 4 18 49 36 1 5
5 38 68 2 0 3 0 6 4 18 49 5 6 13

A v e r a g e  5ft 6 8 2 0 5 0 64 1 8 49 36 I S
Tota l 1 4 6 1 2 2 1 2 0

The tim e token t© prepare a l l  the three items ovar 

karotaw  w u  maximum and that taksn ovar Burahana# the minimum* 

on an average# the t io a  taken to  prepare the vhole meal was 

found to  be 14ft# 132 and 120 minutes using kerosene# cow-dung 

gaa and Eurshane resp ec tiv e ly , When analysed s ta t is t ic a lly  

using the *t* te s t  # v id e  Appendix ¥222 the mean d iffe ren ces

* *t* te s t aeoordlag to  Garret (1938)** is  applied to
fin d  out which o f  the d iffe ren ces  between the expert* 
msntsl va ria b le  taken ere s ign ifica n t*
** S ig n ifica n t a t 13% le v e l*
* S ig n ifica n t a t SO* le v e l
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between the t lo e  taken by kerosene and cow-dun? gas and bet­

ween cow-dong gets end Burthane were found to  be s ig n ific a n t 

a t BO per cent le v e ls *  In  the esse o f  kerosene and Borphans 

the d iffe ren ce  was s ig n ific a n t s t 10 ier cant le v e l*  This 

proved the su perio rity  o f  Bur she ne over cow-dung gas end 

kerosene*

The tim e saving e f fe c t  o f Bur shone nay be due to  the 

in ten s ity  o f  heat i t  is  capable o f producing and heating the 

u ten sil rap id ly  and hastening the cooking process*

b* T im  WiIwb to  fll— tt ttw  r t m «U f  mad fo r  sra& lM

the time taken to  d ea n  the u ten sils  used fo r  prepar­

ing the se lected  meal over kerosene* oow-dung gas and Bur* 

shane is  presented in  Table XX sad Figure 6*
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As can ba sean from ta b le  XX the average time taken 

to  clean m a h ighest in  the ease o f * the u ten sils  used over 

kerosene le a s t in  the case o f  those used over Bur Shane 

and th a t those used over cow-dung gas was inbatweon*

The s ta t is t ic a l analysis T id e Appendix XX shove that 

the d iffe ren ce  bet ween the tin e  taken fo r  clean ing the uten­

s i ls  used over kerosene and eowdung gas, Burehane and kero­

sene aa w a ll as th at between caw-dung gas and Burshane ware 

! x h ig h lf s ig n ific a n t*  Therefore i t  is  eviden t th at C'v-dung

gae is  b e tte r  than kerosene and Burshana Is  b e tte r than 

karosena and oow-dung gas* tuua ahowlng the su perio rity  o f  

Burshana* Figure 7 in d ica tes the su it form ation in  the uten­

s i l  used fo r  cooking over kerosene*

a* flanaattflftirt

The amount o f money spent on fu e l to  prepare the se lec ­

ted seal using kerosans* cow-dung gae end Burehane was compu­

ted es a)»ovn la  Ap’̂ sndix X* I t  ie  c lea r  from the ca lcu la tion  

th at on an average 14 paise were spent to  prepare the se lec ­

ted  seal using kerosene* ten peiee using cow-dung gis and 16 

palss using Burshana* Assuming that th ree asals would be pre­

pared e  day* the cost ca lcu lated  fo r  one onth was (16 paisa k  

3 K 30) h* 14-40 fo r  kerosene* (10 paisa s i s  30) t *  9-09 fo r  

oow-dung gaa and (26 paise x  3 l  30) *• 23-40 fo r  Burehane* 

This shows that Bur aha n® was most sx>andlva and cow-dung gas 

la sa t expenaiva*



F ig u r e  - 7

U tiE N SILS  U £ E V  O V E P . T H E  SELECTED TH /SEE FUE"i-S

Key ••
- Vessel, u s e d  over. c <?w  3>u n <? gas  

fex- Vessel used over 'Burshane

-  V e s s e l . Used cveR /ieRt>-SE»vE
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3. P a ltts to llttv  Qt

The p a la ta b lllty  o f r ic e *  •eamber* and amaranth * porta l* 

ara dlieatsod undMt

a* A jipM rw e* 

b, Colour 

e* Texture 

d, Doneness 

e» flavou r 

£• Tast*

and g« P a la ta b lllty  o f  tha whole lunch

Tha aooraa given  by tha Judges fo r  appearanca to  r lo a  

* and amaranth 'p o rta l*  are glvan la  Table x«

TABLE X

SCORffis AWARDED FOR A*?8AAAUC£ OF THE COOKED XTBHS

Rapll
Qctes Aloe •S«na

bar*
A«eranth 
'p o rta l* A loe * Saaii**f Amaranth 

bar* 'p o rta l* A loe •Saa
bar*

MBrranth
'p o rta l*

1 15 IV 15 17 19 14 21 18 18
2 17 17 17 17 19 14 20 19 18
3 17 21 IS 18 17 15 21 18 15
4 16 20 15 19 19 IS 21 19 17
5 17 20 15 18 19 14 21 19 18

Averagel4«4 15 15*2 17*8 18*4 14*8 20*8 18*4 17*2

T ota l 50.6 51.2 54*4
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Table X shows that the sooros given fo r  appearance were 

con sisten tly  the high eat. fo r  r ic e  cooked over Bur (than* and the 

le a s t fo r  that cooked over kerosene* Maximum. scores were 

awarded fo r  the aooearcnce o f  •aambar* cooked over kerosene 

whereas equal scores were given  fo r  the samples over earw-dung 

gas and Ourshane. For amaranth 'p o r ia l*  maximum scores fo r  

appearance were given  fo r  that cooked over Burshane and m ini* 

mum fo r  that over cow-dung gas* The s ta t is t ic a l analysis v id e  

Appendix XX shows that the d iffe ren ce  between the mean scores 

awarded fo r  the appearance o f  the items cooked over Burshnne 

and kerosene and oov-dung gas are s ig n ific a n t a t 50 per cent

le v e ls *
«

b* Colour

The scores o ffe red  by the judges fo r  colour are presen­

ted in  Table XI*

TABLE XX

SCORED AV< AAi.iSD FOR 00L09A Of X3B COOKED ITEMS

i_ cas Burahanm
fte p lf 
Or tea Rice •Sambar* Amaranth 

• poria l* Rica •Sambar* Amaranth 
•poria l* R ice •Sa«bar* Amaranth 

•p oria l*
1 14 33 31 39 20 31 25 23 20
f IS 33 20 20 20 20 25 25 22
3 17 33 21 20 20 30 25 25 22
4 19 34 20 20 20 20 25 25 22ft 16 23 20 20 20 31 25 2ft 23

A renas 1? 33*3 20*4 20 20 20*4 25 24.6 21*9
T o ta l 40*6 60*4 71*4



Table XI shows that a l l  the it^m * prepared ovar Bur* 

shane received  maximum aooraa to r colour# Cov-dung gas and 

kerosene reread on ly  next# S ta t is t le a l analysis videApnendi* 

XZX show th a t the aww d iffe ren ce  between the scores awarded 

to r  colour fo e  the Items praparad ovar cow-dung gas and kero­

sene was not s ig n !t leant* w h ile t a r  that betwe n Burshane and 

cow-dung gas and Burshane and kerosene ware s ig n ific a n t a t 

SO and 19 per cant le v e ls  respectively#  This c le a r ly  ind ica­

tes  the su p erio rity  o f Bur shane ovar the others in  maintaining 

colour o f  the cooked item s*

0* Texture

The scores awarded by the judges fo r  the texture o f the 

preparations are g iven  in  Table X II*

t a b l e  xxs

6COR *  AWARLSb FOR TEXTURE OF THE OOOKAD XTEftS

47

R a p l lS e t a e a l e e  • £ « m b a r* A m a r a n th4 « m p l m§4 # w w ii i i mR i c a  9S a m b e r * »----....................A m a r a n th  • s e r i a l • ................ . a v fc r u a a iB i c e  'S a m b a r 9 A m a r a n thftU U H f l l w1 14 18 15 20 1 9 19 2 2 2 3 2 0a 15 19 19 18 1 8 1 9 2 $ 2 3 2 1i 16 17 5 9 19 18 19 25 2 2 2 04 18 2 8 2 0 1 9 1 8 19 2 4 2 3 2 1i 18 2 0 19 18 3 1 19 25 23 2 1A v a ­r s  a e 1 6 # 4 1 8 *8 1 9 # 4 1 8 * 8 1 3 * 5 19 2 4 * 2 2 2 # 8 2 0 * 4T o t a l 5 4 * 8 5 6 * 4 6 7 * 5



48

From Table XXX* i t  can bo observed that a l l  t«w  three 

se lected  item# prepared over Burahane r «e «i? a d  ecm elatently 

grantar aooraa Cor texture than choee prepared aver oov-dung 

gas o r  kerosene. Tha s ta tla tlca ljen e lys ts  v lda  Appendix XXXX 

above tlia t tha dlfCarenoaa are s ig n ific a n t a t 10 and SO par- 

eant le v e ls  batvaan the ltatoa prepared over Borahane against 

oov-dung gaa and kerosene resp ec tive ly *

4t D on aw ii

Table XXXX Indies tee  the aooraa given  by tha Judges fa r  

tha donaness o f the three aalaetad items eoofced ovar kerossna* 

oov'-duny gea and Burahane.

TABLE XXXX

BOORttft UfMtUKO FOR DOBSMK&S OF THX OOOKBD XTBHB

R epli­
cates

-------—

Rios *&«abarf Amaranth Rica *Baabar* Amaranth Rica 11 Samber* haruBth

1 21 22 22 23 22 19 2S 22 24
a 21 21 23 20 21 17 2S 23 29
a 22 22 20 21 23 19 24 23 24
4 23 23 20 21 22 19 24 23 24
f 22 21 20 20 22 IS 24 2S 24

Ave­
rage aa 21eB 21 21 22 IS* 4 aded 23.4 23*8

Tota l 14*1 Bled T ie#



Tha scores la  fa b lt  XXXX ahcm that donenees waa moat 

acceptable whan tha selea ted  items ware sookaA w a r  Burahaae* 

vh tra u  i t  vas laaa t w ith ooiM ahg gas* s ta t is t ic a l aaalyaia 

aids Appendix XXV shows that tha d iffe ren ce  between tha dona* 

naaa o f  tha throa items prapefad ovar kerosene and burshaae 

ia  s ig n ific a n t a t f iv a  par east la fa l and tha d iffa ran oa la  

s ig n ific a n t a t 90 par oant le v a ! batwwa cow-dung gns and taco* 

m m  and cow-dung gaa and Burshane* Tharafora i t  ia  c le a r  

that tha in tan a ifiod  haet evolved  from Burahana makes tha pro­

ducts cooked ovar i t f  moat sa tis factory#

a* Flavour

The scores awarded by the Judges fo r  tha fla vou r o f tha 

prepared item s are given in  Table XXV*

TABUS XXV

SCORES AKARL4D FOR FLAVOUR OF THE COOKED XTS4S

R ep li
eataa

I t o r t i in  ■_______ can. ______ 1birduuia
Rios 'Saabar* Amaranth Rica ' ! » f • Amaranth

•a e r ia l* R ica •sambar* Amaranth
•aor*-**

1 23 22 20 22 22 20 22 22 22
2 23 24 19 22 22 20 29 23 24
2 24 24 19 23 22 21 24 24 24
« 23 22 IS 22 22 20 24 24 24
S 23 22 20 24 23 21 29 24 24

AVO-
raaa 23*2 23*2 19.2 22*4 22*2 20«4 24 23.4 23*6

Tota l 49*4 69*0 7U 0



so

Thi avarnga soo r»* fo r  fla vou r found In  Tabla XXV ahov 

that the ltana cookad ovar Burehana rac^ived tha maxlwn aeoraa 

and thoaa oookad ovar cm— dung gaa tha mialmaa* On a ta tla tle a t 

analyala Vida appendix XV# i t  war avldaat that tha d iffa ran oa 

batwtan tha avaraga aeoraa gvardad fo r  fla vou r o f tha itama 

cooked ovar koroaana and oov*duag gaa vaa not a t a l l  a tg n ifl­

ea n tc wharaaa tha flffa ro n c a  batvaan cow-dung gaa and Barahaaa 

ana a ig n iflo a n t a t SO par cent le v e l*

f*  Tnat*

Tha aoorea fo r  the taata  o f  tha e>okad urodoeta ara 

given  la  Tabla XV*

T a »l4  XV

•CORKS AWARDED FOR TA»*E O f THE COOKED XTBHb

JUSSSUm____________a p ii
Cf'taa Eloa ’ Bacaber" Aaaranth a lee *Saabarf MaerenthIwta4. l l Elea ^ vab tr* Aiaaranth 

•n orla l*
1 30 20 18 25 21 16 25 24 17
a 19 31 17 20 21 17 2S 24 19
a 20 21 17 ao 20 17 25 23 19
4 19 22 17 20 21 16 25 24 20
9 19 22 18 20 21 17 25 24 20

Ava-
reoa 19 #4 2U2 17*4 21 20*9 1M 25 ai»s 18*8

Tota l 59*0 S8.4 67.6



Tbs Tabia XV r «v «a lc  that the to o r tt  «w rd «d  fo r  taste  

vara maximum fo r  a l l  the ite;u> cooked over Bur sheas and minimum 

fo r  kerosene* w h ile oonperlBg the mean scores o f oow-dung gas 

and kerosene w ith Burshane* tha eoores bwtwepn oow-duag gas and 

Rurshane* the d iffe ren ce  id  found to  be s ig n ific a n t a t 10 per* 

cent le v e l and that between kerosene and Burshane a t 90 percent 

le v e l*  Thera is  no s ig n ific a n t d iffe ren ce  in  the scores fo r  

ta s te  botveen kerosene and oow-dong gas* v id e  Appendix XVI,

«•  fr ilB U b llU v  P i tha uh?lt la n tfi.

The scores awarded fo r  the to ta l p a la ta b illty  o f  the 

lunch toy the judges are presented in  Table XVI and V igor* 6*

TAB LB XVI

BCOMB AtfOtDKD FOR P&LAfABXbXYX O f LW<M

M

R epii 
oatee Rioe •S amber* Amaranth 

'a o r ta l*  ato" 'ftaabar* Amaranth 
•p o rta l• Rioe

•ui vaarn th
'p o r ta l*

1 123 122 119 133 127 109 137 129 119

t 124 127 119 138 124 109 141 137 120

9 127 128 112 132 125 110 142 119 117

4 124 134 112 139 129 109 142 138 118

9 123 129 112 134 X U 109 142 099 122

Ave*
ram  „

124 128 113,4 131 129,4 109,9 140,8 139,6 119,2

Tota l 309,4 370,8 309,4
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SCORES AWARDED FOR PALATABILITY OF LUNCH



» »

I t  1 « av ld tn t from f « b l »  XVI th et tlw  p a la ts b lllt f  o f 

o i l  th t throo pnpuraU oM  cooked over Burshane vaa consis­

ten tly  higher than those cooked over kerosene and oo w dong gas* 

whan a ta t la t le a lly  analysed* (v id e  Appendix XVII) th* d i f f ^  

reoee between kerosene and ow adung fa e  in  the eeore i a v rd ed  

to  tha lunch fo r  p  la ta b lllt y  w e  not s ig n ifle a n t*  tout that 

between Burshane and cow-dung gas and between Burshane and 

kerosene was sign  i f  leant a t 90 and 10 par cent le va la  respec­

t iv e ly *  This shove tha su p erio rity  o f  Burshane*



V* SUMMARY AMU CONCLUSION

One hundred se lected  households ve re  surveyed to  study 

the types o f  fu e ls  used es b e ll*  fo r  th is  study on the m*Na- 

g e r le l b en e fits  derived  fre e  the use o f  kerosene# cow-dung ges 

and Surshane In  terns o f time# money# labour and p a la ta llllty #  

The fin d in gs a ris in g  out o f th* survey end the experimental 

work revea l that#

1« Kerosene was the commonly used household fu e l*  

n inety f iv e  per cent o f  the fa m ilies  used more then one fuel# 

whereas# f iv e  per cent used surshane atone# The homemakers 

using kerosene reported th at kerosene was easy to  ligh t#  eco­

nomical and oouvanlent to  handle# The homemakers using Bur- 

shans considered 1% aa an eoonoraicl# tim e saving# easy to  

handle and oleen fuel#

2# The monthly expenditure on fu e ls  Incurred by the 

fam ilies  in  crossed w ith r is e  In  In ocas# The d a lly  expenditure 

on fu e ls  In  a l l  the lnooma ranges exceeded 20 paisa#

1# The time taken to  prepare the se leeted  meal was 

minimum w ith  Surshane# resu ltin g  in  a saving o f 17#9 par cent 

when pompared to  oow-dung gas#

4# The tima taken to  clean the u ten sils  used over 

Burshane was le ss  than th at requ ired to  clean the u ten sils  

used over the ether two fuels#  This involved  a saving o f



ss

30*17 p tr cent o f  tim e vh«n oompnrfld w ith karocane tnS 16*9 

par cant to  re la tio n  to  omMhutg q m «

$« C^v-dung gas was footed to  be the le a s t expensive 

o f the three fo a ls  costin g III* 9*00 par month and Burshane# 

tbs most expensive costing h* 23*40* The cost o f  fcarastsie 

coma in  bet ween being to* 14*40 per month*

4* Tbs food preparations cooked over Burshane obtain­

ed higher scores fo r  p o la te b llity  than those eooked over kero­

sene sad cow-dung gas*

This study thus estab lishes the su p erio rity  o f Burshene 

over cow-dung gas and kerosene from the stand poin t o f  tim e 

management and palate b i l i t y  o f  the foods oooked* However i t s  

cost may be p roh ib itive  te  low er income fs a llie s *
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APPENDIX 1

SRI AVUIASHILINOAH HCXt£ SCI&tCE 00L L 89S
CDlMBAtORl-.U

INTERVIEW BGHaDULB TO ELICIT XUItOmAT £08 REGARDING THE USE OF 
VARIOUS TYRES OF FUELS BY TBS &WSLSCTED 100 HOUSEHOLD*.

Data*

Nona o f In veatign tor t

I *  S a ria l No*

3« Mam* th « tioaemakart

1* Adk.(TOMI

Ago* ^

9* G ain fu lly  anoloyadi

I *  Family background*

Hatia o f ftalatloa-*
S«Bo« fam ily chip to  Ago Baas 

„ ., jWRteMOi. hn n iu rtT_____________
>26aa*~ oocupa Xaooma par 
tio n  pat ion month



7* Type* o f fu a l oMdt

Fuel U*od
ttm m  fo r  R tuons fo r  Advantage# f r o b lt u  

whldt using the o f  the faced
ueed p a rticu la r fe e l i f  any

_____________________&»<£_____ ___________________ _______  ■■

8* Quantity and cost o f  fuels

Fuel used Quantity used 
..jm J N M h __

Cost per month

8* Type of '.seal*

Vegetarian



INVENTORY BC8SD0L* ID FIBD OUT THE DML»Y FUEL COKrHMPYIQK FOR 
A WRi.K BY ME SELECT* ii 20 HQUS SttOLDS

Datm

M«m  o f  the Xavavtlgaton

i t  b ftt la i HOI

2m Haim o f the hoaemakers

|» Afdreaei

4m Quantity end cost o f fuels

Bey Quantity o f fu e l used M a t

F Ira t fa y

..Second fay  

Th ird fay  

Forth fay  

F ifth  fay  

S ixth  day 

seventh fa y

a p p z k d ix  I I

xvU



APPBiDIX I I I

fOQD ALLGWAMCSS ft)A TWO ADULT HtMBttS

food l t « n i •oqulraosBt*

Caros!s 420

Pulsss 90

Orosn la a fy  v t g t t e b la 120

Boot vagatrblaa 90

Othor v «g «ta b lM 90

fru its 90

H1U 300

Sugar 60

O ils  and fa ts
i

60

Hoot and fis h 60

ftgg 30

KV&ll



APPfcMDXX XV

8CJSJL C\&D FOR axes

Signature o f  the Jadgei

Natal p I m n  Judg* the product without any discussion* 
T ick  og itn st the stotanent tA id i you th ink bent* 
P lease take e s ip  o f water before judging the 
next sample to  remove the ta e te  o f the previous 
•ample*

Quality Description K ■» Mirka

If appearance exce llen t S

Very good 4
Good a

Pa ir a

Poor a

a. Colour C h aracteris tie s

white 4
S lig h tly  white a

O ff white a

Brownish croon i

i« Texture oo f t a

• U d it ly  hard 4
Very s o ft a
hard a
Very hard i

con td*****

s in



APPSNDIX XV (oontd«»)

Quantity D escription -—■ B flM jfllfl p g Marks

4* Doneness Mali oooktd 9

Just cooked 4

Over cooked 9

Under oooked 2

Hot cooked 1

I#  r i im ir  odour o f w e ll
cooked r ic e  9

D esirable 4

Foreign 9

Unpleasant 2

i»oda bicarbo­
nate 1

6* Taste E xcellen t 9

Very good 4

Good 9

F a ir 2

Poor



WM-EHJttX V

fiGDftS CAR© FOR SAM8AR

Signature o f  th e judges

Motet P lease Judge the >roduct without any discussion* 
T ick  against the statement* which you th ink best* 
P lease take a s ip  o f water before Judging the 

next sample to  remove the ta s te  o f the previous 
sample*

Quality MarksB C l> R

!•  Appearance E xcellen t S

Very good 4

oood 3

Pair a

Poor i

3* Colour C h aracteristic s

Dhal oolour 4

Yellow 3

Pungent yellow 2

Yellow ish  brown 1

3* Texture /ary s o ft i

s o ft 4

S lig h t ly  hard 3

Hard a

very herd i

oentd**••* *



aFp w d ix  f  (c o n td .,)

Quality Sam ian MarksB C_ D B

4. Qoneaasa M oll cooked t

Just cooked 4

Over cooked i 1

Under cooked 2

«o t  cooked 1

2. Flavour natural S

Pleasant 4

Foreign 2

Unpleasant 2

->oda b ica rte -
nate 1

I* Taata Kxoellent S

Vary good 4

Good 2

Fair 2

Poor 1

aocil



APPENDIX V I

SODRS CARO VCR MAAAHTH • PORI JO.*

6 Ignat ora o f  tha Judge*

Motet P lease judge the product w ithout any discussion* 
T ide against the statement# which you think best* 
P lease take a s ip  o f water before judging the 
neat sample to  remove the ta s te  o f  the previous 
■ample*

Quality D escription A P J l “ i-iencs

1* Appearance Excellent S

Very good 4

OoOd 3

Pair 2

Poor 1

2* Colour In ten s ified
green 9

Natural green 4

t*lght green 3

Pale green 2

Brown green 1

3* Soneness W ell cooked S

F a irly  w e ll 
cooked 4

Just cooked 2

B llgh ly  over 
cooked 2

Uncooked 1

contd****

x x l i i



APPENDIX VZ {conta.*}

Quality In scrip tion  ■■ t 1 111 u " ..p ■ "  m Varies

4 * Tandarnass s o ft 5
F a ir ly  a o ft «

Vary s o ft 1
Hard a

Vary hard a

5. Flavour H all oookad
amaranth
flavou r s

Plaasant 4

Unoookad 
amaranth 
f l  avo ir a

Unplaaaant a

Mo flavou r 1

4 * Tasta Sxeallant 5

Vary good 4

Good a

Fair a

Bad 1

judv



VIZ

RtiatfLT 07 THS TftlAMCJLB TfiST

Tota l number o f
Judges 1

. . . i »
2 1 4 T ‘tuaea tha judges 

ears co rrec t

1 / / X / / 4*

2 / / / / / 5*

2 / X X / / S

4 / / / / / ft*

S X X / / X 2ft / / / / X 4*

7 / / X X X 2

9 x / X X X 1ft / X / / / 4*

• Judge s who were selected fo e  the tes ta  penal

/  Ind icates cor r a d  detection  o f  the d i f fe r  ant w m ilt i

X  In d ie s tifl tftnng d o ted  loti o f  the d iffe re n t m aples*



APPKiD IX  VXXZ

TXM2 TAX&t FOB COOKIHO LUNCH

Itaras Kerosene
at

Cow-ding gas 
W

s <«fe -  y>

nice 58 so -8

•Seaber* 68 64 —4

.’baranth
•porta l* 20 18 •2

1 -  14 -  4.67 S2 «  -  * 2 «  ~  (4 .6 5 )2
II 3 n 3

t

§ * -  (4 .6 7 )2 -  29 -  21.8089 -  6.1911

/ *2
n-1

..iaz— .  4 tS7
/ u m i  / 3.0956 

2

1*2Z
1.76 2.65

From t  — tab les to r  8 . f  •  2* P .05

The d iffe ren ce  Is  s ig n ific a n t at 50 per cent le v e l .

H one* eow -dung g a s  i s  b a t t e r  th a n  kerosene

Items Kerosene Barshane

Rios 58 49 S

•Camber* 68 56 12

Aniar&nth
•porta l* 20 15 S

xxvl



8 ^  .  . . « 7  a1 - ai.!T. m  ♦  a  - <«.*»* .  asa
3 3 3

79.1689 -  l l t S l l l  -  75.1689 -  9.1644

% , .., a a i
/ a S IS S  /  4.822 

2

J «| Z
2.02 4.29

Fran t  -  tab les fo r  6.£ »  1 . %** fin d  i t  ! •  nearly 
e-ual to  .05. This is  s ig n ific a n t a t 10 par-
c «n t l«v «4 t Hanes burahans Is  b e tto r than ltorosono

I  tana Cow*duag gas Burahano ~Z-

Rios •0 40 a -  4
'Saenbar* 64 56 8 02 m 1+64*9 

3
Amaranth
'p o r ia l1 18 19 2

•  24.67 *  16 m 8.67

t
V  4.34/ T a T UK

From % •  I rU m  fo r  « . f  •  2 » >  .05.
H one# t h e  d i f f e r e n c e  i s  s i g n i f i c a n t  a t  90% I  oval 
H o n es B u rn h an a  l a  b e t t o r  t h a n  eo v -d u n g  g a s .

snrrll



DIX XX

tx,4S ro& c u s m i m  r m  m m ^ > u s  aw^ b a  cookiho

fCoronono Cow-dung fa» y X •

9*30 *  8,73 9.30 ♦ 5*39 14.65 18*03 3*38

8*00 + 13.25 8*00 ♦ XO.Sft 18*98 21*39 2,69
5*00 ♦ 8*11 5,00 ♦ 5,80 10,80 13*11 2*31

* 3.30 ♦ 2.69 * 2.1 8.38 . 2,793 *

«2 .  23.0066 
3 -  <3.79)2 • 7*9999 -  7,7841 • *2148

*. .  i< H . -  8,49y .ana y i X O f i -  - ,33
2

From t  •  ta b l« »  fo r  d» f  ■ 2 P ^  «0S
Honco thero in  s ig n ific a n t O iffo ra oc* 
batWHB two*
So eov*-tfwnig gas is  ba tto r then koroson*

Durah-na y ) K sroson* (x ) s

9*30 ♦  2 .22 -  11*32 18,03 6*51

8*00 ♦  8*21 -  18,21 21,29 5 ,04

9*00 ♦  3 ,84 -  8*84 13.11 4,27

l i t



3 •  **5® * "  * 3 •  S f f i * **  - (6 * 2 7 )*  •  28.6715-27.7729

•  .8986

* .  a.17,, , i«i7. »*27 _ „
/.39a6 N/ .4492 *67

*

From 6 -  tab les fo r  4 * f * 3  V <■ *05

lienee there la  • Ig n lf ie  n t d iffe ren ce  tetwaaa the two

so Bursuane 1 « b e tto r then Kerosene.

Ocne-dung gee Burshone 8

14*69 11*92 1*13

18*56 16*21 2*35

10*89 8.84 1*96

« S * i  .  2.48

•  6*3870 •  6,1504 •  *2366

2.4a
y  /  .U 83 • 34 •  7*29

2

From t  -  trb lea  fo r  t f . f  »  2* 9 .05

Hwvca t h e  d i f f e r e n c e  l e  s i g n i f i c a n t .  

Bureh&ne l a  b e t t e r  th e n  cov-du ivg g e s .



APP3NPIX *

CALCULATXOII OF COST OF THS tHRSh fiSIJECTED
rusts

Th« an»unt o f  raoney npvBdtd on the d iffe re n t fu e ls  

to  oook tho se lected  Item* was calcu lated  as fo lio v a i 

•• fejurjiiant
U  Cylinder o f  Burshane ■  200 eu* f t  o f  Qa«t

number o f  burning hours
at aedlum flam e m 180 hours

Ths avsrags naabar o f  1 
tourning hours a t medium 1 
H aas used fo r  one set | 
o f experiment X 2*00 hours

■ ^ i a § "̂  *  ■ Volume expended fo r  the experiment

e  1*11 X 2*00 •  2*22 ■ Volume expended*

Cost o f  one (200 C * ft ) cy lin ea r •  to* 23*SO

Cost expanded fo r  the exoerl a n t m x  Volume

• *

X L+ JM
200

cost of

x  2*22 ■ 0«2S

fu e l expended fe e  ex per Iras nt to* 0* 26



*

b« X̂ mnmanmt

Cost o f  one l i t r e  o f  te r  ren e  •  tt* 0*52

/.mount o f  Kerosene used
at modi an flam e »  120 a l«

2 5 ^1 " *  * »  “  "25 * *  “ • ° ' 14

4• Cost ‘fu e l expended fo r  experiment O  O* 0*16
* * *

«•  ssms^mLMUL*

Qost o f  1900 c  f t *  o f  gee •  h. 2*00 

Cost o f  2*70,90,000 c *c  o f  gas •  %* 2,00

Amount o f gns oonstnod per second *  I l f  0,0 

Time tefcen to  cocH the three
iten s  o f lunch •  7920 seconds

*•• Cost o f  fu e l expended fo r  1 2 X 11* x  7920
experiment | 2,70,00,^00

■  0*10



APP&NDIX XX

1 •  

t  -

ANALYSIS Of VARIANCE FOR A*
irxtts

'EARANC1 OF THE COOKED

Items Kerosene
*

cow-dung gas s •  
I

N ice 14,4 17,0 ♦ 1,4

•Seaber* 10,0 18,4 -  0,4

Aaaranth 
* D e r ia l * is, a 14,8 -  0,4

,04 -  ,72

From 4 •  tables# fo r  4*1 * 2 ,  9 *05

The d iffe ren ces  isn ot s ign ifica n t*

Items Cow-dung gee Burshane s

Rice 17,8 20,8 1,0

*Sa»ber* 18,8 18,8 0

Amaranth
•p o rta l1 14,8 17,2 2,4

11



t  •

1 «

1

t  -

-  1*8 8a -  -  (1 .3 )2 •  4*82 -  2.24

•  1.68

2

From t  -  tab le  fo r  d . f  > 2# P >  .05 . 

I t  is  s ig n ific a n t a t 90 per cant le v e l

Items Xerosne Burshame ■

R ice 18.4 20.8 4.4

'samber' 18.0 18.8 •0 .4

Autaranth
'p o r ia l* 19.2 17.2 2.0

■§- •  2.0 » a -  aaj aa -  4 -  7.84 -  4 •  2.84

/ T S T  \TU92
2

1.29 2.44

From t  •  tab les , fo r  d . f  ■ 2, P >  .08 

The d i f f e r  nces ie  not s ig n ific a n t a t 5% le v e l,  

but i t  is  s ig n ific a n t at 90 per (Mint le v e l.

xxxlil



APPENDIX XXZ

1 •

t  »

an alyl is op variance for colour or fHE cooked
IT S i.U

Itsns csrossn# Cow-dung gas 21

HlCS 17.0 20 -  1

*Saabar* 23,2 20 3.1

Amaranth 
*p orte l* 20*4 20*4 0

...

/ u s s
2

The d i f f

07 S2

.07 w

"/“IZSS

•0049

1*79

-  4*4133
•  4*4064

•  *039

ancs l i  not s ig n ific a n t*

0049

Items Cbwdung gas Borshane s

Rica 20.0 2S*0 9*0

•sarabar* 20*0 24*6 t«4

Amaranth
•poria l* 20*4 21.4 1*2

xxxlv



11a l
3

3.8
/ 2,92 

2

1*8 * *  •  i l m&Q. m •  19*87 -  12*98

•  2*91

1*8,.
/ 1.495 1*21 2*98

From t  *  tables# fo r  d * f *  2# *> >  *09

The d iffe ren ce  is  s ig n ific a n t a t $0% le v e l

Items Kerosene Burshane 2

Rice 17.0 25*0 8.0

'Ssobat' 23*2 24*8 1*4

Amaranth
♦poria l* 20*4 21*8 1*2

* 3 }*  -  2*93 S2 -  .  (2 ,5 1 )2 •  22*4867

•  12*4609 -  10*0058

i . 8 i

/ 1 5 3 H
2

/ 5.0029 2*24 1*58

From t  •  tab les fo r  8* f  ■ 2* P >  *05* 

The d iffe ren ce  is  s ig n if le  nt a t 10% le v e l*



MPPSNDIX XXZX

AH.M.KSX& of V e r n o n  ton texture o r ta *  cooked t r * m

t t e t t Kerosene Cpw dong gas 2

Mice

*:i«rabar*

Amaranth
•p o rta l'

! M

18*8

19*4

18«9 - 0 * 2  

19.8 ♦  m2

18*0 *4

i  * •13 8 a • ■■‘ |a • -  .0149 •  .1087  

*  •0149 ■  *0898

, u a  ■ -  - j n -  .  .062
\/ .6 aga  * /  .449

2

Tram t  -  tab les fo r  d « f  •  2. P >  .05.

The d iffe ren ce  is  not s ig n ific a n t
t

I t  sens Oow-dtmg gas Bur shane 8

Hies 18.8 24.4 8.4

'flaabar* 19.8 22.8 4.2

Vnaranth
* p o ris l* 19.00 20.4 1*8

xxxvl



•  3*7) fi2 _  l 2 J t  
*  *  3 •  C3.73)2 •  16.4533

-  13.9134 •  2.3404.

1.71 2.72 , »  3.30
/  1.S4M 

2
/  1.2762 1.13

Prom t  •  SablM f fo r  d . f •  2. P > ’  .05

Tho d ifforoax90 la  a ig n lfIc en t a t 10X io va l

Xtama Xaroaana Barahaaa 9

Rloa 18*0 24.2 5.6

^asibar1 19.9 23.0 4.0

Amaranth
'p o rta l* 19.4 20.6 1.2

* § * *  - » . « • *  -  ia saa -  (* .*> 2 m 16.2667

•  12.96 •  3.3067

la t  . 1-fi
•  2.79/  3.3067 /  1.6534 U29

2

from % •  teb lM # fo r  d . f  *  3# P. .OS

Tha d lff«c«»n oo  la  a lg n ifle en t a t SO par coot lo v a i

xxxvll



AP^SNDIX XXV

AUXL.YSXS Of VARUU4C8
COOKED

for Eotimw* 
ir&m

Of fH8

Xtaata Karoaans Cow—dang g « « %

Rica 22*0 21*0 1

•isambar* U . I 22*0 •  *2

Amaranth
*porla l* 21*0 10*4 2.4

1.13 « * -  7.a -  a .
3

13)2 •  2*4 - 1*2749 -  1.2231

1.13 1.13
•  1*40

2
" V  l o w “  .81

From % -  tab les  fo r  d . f •  2, f  ; ^  .05

Th* d iffe ren ce  la  s ig n ific a n t a t 50% l « v « l .

Items Cow-dung gas Burshane 0

Rice 21*0 24.4 3.4

"Somber* 22.0 22*4 1.4

Amaranth
"porta l* 18*4 23*0 3*4

•  3.4 „a  .  i i u a •  (3 *4 )2 •  14*23 -  11*30 

•  2*0?

xxxvlll



% 1.16 2.t3
■ / "2 3 T

2

Prom t  -  tab les  fo r  < • ( •  2« P .05

The d iffe ren ces  U  ilg n lf le s n t  a t §0% le v e l

Items kerosene burshane 8

Rice 22.0 24.4 2.4

^ •n b or1 21.8 23.4 1.8

Amaranth 
•p o rta l• 21.0 23.8 2.8

-  2.27 ft2 ^ 14.A6 -  C2.27)2 -  5.3347

•  .2339

2.27 2^27 m 2.27 6.48/  *1V & /  .u i9 .34
2

Prom t  •  tab les fo r  d . f  •  2. P «0S

The d iffe ren ce  is  s ig n ific a n t a t 9K le v e l

5.1529

lx



AJPPSMDIX XV
ANALYSIS OY VARXACiCB fOft FLAVOUR OF 

r u s  COOKE l> iTSML*

I ts ia Kerosene Cow-dung gas 8

R lcs 23*2 23*4 •8

'S a n b a r1 23.2 22.2 1*0

Amaranth 
•p o r t a l* 19*2 29.4 -1 .2

I  -  -  .2  a2 m  -i*2a .  .04 -  1*91 -  .04 •  *99

% l i
.7 • 29

Tbs d iffsran oa  is  not s i g n i f i c a n t

Items Cov-doag g w  Burahans S

R i«e 22.4 24.0 1*4

•Bamtoar* 23*2 23.4 1.2

Amaranth
•porta l* 20*4 23.6 3.2

3a2 .  2* a2 ■ 14*34 „  
3 -  4 • 4.7467 -  4

•  *7467



___ L _
/  .3734

i -
61

a* p •05ffcon % *  tab les fo r  d. t  •

The d iffe ren ce  Is  • ig n iflc e n t a t 10% le v e l*

Xtens Kerosene Burshane a

Rioe 23*a 24.0 0*8

Camber* 23. a 21.4 0*2

Aoeranth
•porta l* 19*2 23.6 4*4

Y  •  » • « *2 m _  
*  *  3 * (1 *3 )3 •  6.68 -  2*24 •  3*44

1.8 _  1-4 1*371.31\/ u ii

Pro a t  - tab les fo r  d* f • a* »  >  .£ »

The d iffe ren ce  is  • tg n ifle rn t  at 50% le v e l*

xxxxl



AF ’KtiDlX XVI.

ANALYSE OF VARlAtSCI FOR T^STK OF 

tss COOKED ITEMS

I t «a » Xarosan Cov-d^m gas 8

Rica 19.4 20.0 *■> . *

*Samber* 21.2 20.8 • 4

Amaranth 
•p orta l* 17.2 16.6 •*

• 13 S2 3 " .13 -  .2*33 - • 13 •

113
' .0917 -  ■ * «

The d lf fv e n e *  lsn o t « t  a l l  s ig n ific a n t.

Item* COw~ flung gas Burshana 8

Rios 20.0 25.0 8.0

•Sambar* 20.8 23.8 3.0

Amaranth
•porta l* 16.6 18.8 2.2

» • «
a2 _  3a. a a 
m 3 " (.34) 2 - 12.9467

= 1.3067

.1*33

• 11.56



y  .6934
i * ± .  -  **1 «
•93

Froid t  *  ta t tM  fo r  d (  *  3* V Is  *1 ig h tly  >  .09

The d ii(« r «n m  i t  s ig n ific a n t i t  10 par cent le v e l

Items Kerosene Snrshane 2

Rice 10*4 25*0 M

•Saraber* 21.2 23*9 2.6

Amaranth
•porta l* 17*2 18.9 1.6

*5 *  •  1.27 sa , i 2 j s a <* U1271* • 11.96 -

- 2.9671

^ 2 3 _  m 
/  1.4316

3,27
1.20 2.71

From t  -  tab les fo r  d« f •  2, 9 ^  .OS

The d iffe ren ce  la  s ig n ific a n t a t SO per bent le v e l

xxxxi.il



AftSKDZX XVZZ

AHJ&KiXS Or VARIANCE fDR FAliAT ,Mi XLX1Y OF 
THS 099KS& XTSiOS

:<ero*en«i (y ) cow-dung ges ( i ) X

124 132 8

128 128 0

112 109 _4

■  1*33

* §  -  (1 .3 3 )2 •  26.6667 -  1*7689 •

Fran t  -  tab les  fo r  d. f  •  2* 9 

The d iffe ron ce  1* not s ig n ific a n t

24.8978

tm

*09

-Cerop ne (y ) Cow-dung fe e  (x ) a

124 141 17

128 136 8

113 119 9

38

i i
2

3

10.33

(10*33)3 •  129.6667 -  106.7089 -  22*9978

xxxxlv



i a » u
V  23«9$f8

2.
Fran % -  tab le  fo r  d , f

/"11,4799 ■ * .0 ,

» a* p >  .os
Tho d iffe ren ce  is  s ig n ific a n t a t 10 % le v e l

oow-duag gas ( f ) Burshane (r ) *

132 141 9

12a 136 8

109 119 10

27/3 -  t

-  81 •  Bl,67 -  81 -  ,67

- J t —  .  __g____

^ 3 3 1  ’  •*> ’  1 *

From t  -  tab les fo r  d(  f  ■ 2. P. #05

The d iffe ren ce  Is  s ig n ific a n t at SOH le v e l

xxxxv


