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I. INTRODUCTION.

Yood is one of the basic necessities of man. In
order to become digestidble and assimilable, food must
undergo certain physiocal and chemical changes bes fore
and after ingestion. These changes are brought about

by cooking befere food is consumed and by :uguuon.
umrption and netabolism after food is ingested. Cook-
ing is essential not anly %o make food digestidle, Mt
also $0 render it attrastive, tasty and to improve its
flavour. As Dowd and Dent (1948)‘ point out, "Cooking, ) .
the preparation of food by the application of hdat, i.u,
the first step in _gmkina food available to the body". ° .
Therefore aooking of food has become one of the nain
aotivities in our daily iiving and gonsumes more of the *
homenaker's time than any other Jjob. .
Cooking of food is aa ancient as the discovery of
fire. Ia the primitive days, cooking vas not always
carried out in a sontainer. The oldest mathod ol: eooking - *
vas to hold the food dircatly over the fire. As time
progressed, man disocvered the use of utensils for cook- ‘ .
Ang. .
Many materials are now used for wanufasturing 000K~ g
ing utensils, such as alum.nium, brass, dronse, stainless .

steel, iron, copper, enaselad ware, sarthénvare, glass,

vood and stons vare. In India, the most commonly used
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aaterials for oooking utensils are iron, steel, coppor..
bronge, aluminium, brass and some varieties of stones.
m.:rny condicted hy Kanagaraj (1960)2 in Coiabatore,
whioh ?owrod a sanple of eighty houssholds, showed
that the ocooking utensils used in those households were °
aluminiua, stainless steel, bdrass, bronse, ocopper, iron,
garthenwure and stonewire, known as 'mchn;ty'. Among

these, aluminjum, bruses, stainless steel and earthenvare
utensils vere used by more than 50 per cent of the house=

holds. Aluminium utensils were used by 52 per ocent, bross

by 81 per cent, stainiess steel by 61 per cent und earth-

envare by 60 per oent of the households. L

Cooking utensils are used daily in every household. Tt
They must¢ possess some qualities which will help them to
withstand the daily wear and tear. Baragar (‘l941)3 sugg-

ests tha$ tho following points ahould be given consider- °

ation in the seicotion of oooking utensilni-

(1) ourabilityy (2) Sanitations (3) 3ame of handling) .
(4) Zerformancs and (5) Coat. . .

He dofines the durability of an utensil us its ability

to retain Ata shape, t0 resiast acratohing, pitiing, varp- o
ing and chipping wali to withstand tho aotion of water,

aoids, alk_alxos ani high temperatures. Ry sanitation he .
means that the oooking utensil should be easy to clean -

and easy t0 be maintaimed olean, without raciuirms much
special effort or care by the homemakar. Cooking utensils.



should not be too haavy for ease of handling. Schouo;x
of .hoavy utensilis vill not always result in good manage-
mend, since cost of $ime and energy inwolved in handling
the heavy utensil may bo much greater than the actual
saving effected Shrough its durability.

'Perforaance’ is referred to by Baragar (194‘!)3 as
the ability of tho oooking utensil to absord and trans-
nit heat from the heat source to the food contained in
it. Performance of the utensil is faportant from the
point of viev of fuel economy.

Cost is yet another faotor in deterauining the type
of utensil to bLe purchased by a partiocular funf. The -
cost of the utensil has t0 be oonsidered in relation to
all the other d:sirable qualisies, namely, durability,
sanitation, ease of handling and performance.

The qualitios mensioned above deyend upon the *
physical, sheinigal und mechanical properties of the
materials used for nsnufacturing the utensils. For’
oxample, the performance of a utensll dupsuds upon,
phyaical properties such as thermal and electrioal
gonductivi t.y’, radlational qualities and heat~absorbing

qualities, which ddtermine She extent to whioch the
utensil oan absord, transait or retain heas. The

® Thermal and slectrical conductivity is thp measurs of
its ability %o conduot heat and elestriaity.

. -



durability and ease of handling depends upon the frag-
1118y, malleability , ductility” and apecific gravity.
cn‘kioul properties such as agtion of water, air, acids
and alkaiies als) detarmine the quality of the utensil.

U;fbrtnnazaly, all the desirable qualities do not
exist togethor in any single matorial used for lnnutnolQ
uring eookin; utanails. The reason for thi; is that .
materials diffcyr froz one another in terms of thelr phye-
ioal, chenioai -nu azdenical .ropsrtive., —arls (1950)‘
poiavs cut thai irovas steel and alumialum and sometimes
@0 pper, are ussd for ouoning utensils, mainly duas $0
their high thermui gonduotivities fawouring tr:nihxasipq
of neat. Henoe furus gat oooked sooner in these utensils
than in others.

some MAteri .m, suCh w8 LrAES 4nd copper, resct wvith
foods oooked i wnwm, unless thoy are given some special
treatasnt likc ticaing before putting them (o use. lome
other materials such we earthenware and glassware do not
reagt with the 100 materials and hence need no speoial .
treatment before thay «wre used. viinless steal and
enameladwara ars wasier to cleun thin othirs begause of

* Rulleability i3 thn yrogsrty of metal which enables it
t0 be hummered .nd beaten into forams such as that of
thin sheets.

e Suotility i: inz property of motsls whioh enables the
metal to be _iven & oonsiderable amount of mechaniocal
Jdeformation.

s -
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These concorns usuaily have a Home 3Seonomios Dopnrtlon.t.
v!tcro trained iivme .coromists sonduot tests on the diff-
erent utensils uil mue wvailable the information to the
consusers. "hey .80 eduoate the consumer by puslishing
valuable literaturc.

I view of ¢ paucity of sueh 1nforu.auon. the
grogant study wag andarisken t0 compare four ocommonly
used asalari:ls for masufacturing gookiag uteasils in

sae Indian nowos lawely, aluminium, stainless steel,

brass and 9art.u.ivarad with reference to the initial cost, .

tho tine taken Lo 930k b0 food and the palatabilisy of
foods ocooked in shose 4b is hopad thut the fim.uml of
thls study wili iislp othe homemaker in the proper choloe

«nd purchase of coosing utensilsa.



11, EVidw OF LITSHRATURE.

Cooking utensils are the most iagortant household
equipmentg. They are usod daily and often put to rough
use. They are subjected to hi;h temparatures and the
agtion of air, wator, solutions of asaltis, aﬂ..'nuu and
acids and other substangas, which may be nasurally
occurring in foods or xided durini the progcess of 000k~
ing. Cooking materiuls ars also subjected to the action
of vashing materials and detergents. ometines as a
rasult of these troutments the ocooking utensils may get
damaged, deyending on the type of material used fc;r
mamafagturing thean.

Child and riles (‘9.”)6 state, "It is dusirable to
understand the oiaracteristics of the different wateri-
als used for coouing utensils in order to knov how to
use the cooiking utensil, how to care for it and how to
clean it". Honoe a brief desoription of the different
materials namely aluainiuan, stainless steesl, brass and
earthenware is iven in the following paragraphss-

Aluminium.

Aluminium was Ynoe oconsidored as a luxury metal as
can be seen from tho following: extract taken froam Weaver
and Foster (1954)71-

"When Napoleon Iil (1803-1873), nephew of Hapoleon
Bonaparte, dined in state, his i uests had 0 be contert
to use 4old forks. a,0leon himself used an sl uminium



foriky only the reat were privileged $0 use such an
wxp?natvu and 11::ht nmetnul as aluminium”,

sorum (13&7)3 states thut alusiniunm booame ahea)p
and svailable Lo all »a0ls when iall ia 1836 disoow-

ared tho progess wi mwmitacturing aluminium on coamner-

aglal basis at veory Llow oost. . .
JQOUrEeNge, ~ovording to Layal (1961)9, *Alumninius 13
the most wdunduii slanat forais; olight por ceant of the
varth'e crust®™. It is of secondary imnport«nice to iron,
purtly becauss i naver ogours in a {ree stats and part-
ly veocause of iuw Jifticulties ia its extrastion.

tioholm, as gquoted o) leymarw {1?%50,’3 statos mat. alum- -
injuz 19 oxirenoly widespread La nature and ocours in

tie sarth's orust, iu wataor, in vagstation and «ie0 1in
animnal tissuas Lul in saaller quantities. The most iap-
ortant alumiaium ninerads are jaagite (:‘&2:)31120). Cryo-
lite (“‘3“5"5)' saldspar i;s-;;d;i;i!' ‘sd) 4 soss varieties

of olay. aluwainias is usually axtrooted from Bauxi te *
for ocommerclal puro8daie. .

ol yre obuminige and 188

sopua {1351 > Lvatas thet aluminium is & light *

metal with & blul:a? finze, c.gabls i Laking & high
polish. it is wviiy duotiiae wud dallssbles  he syegifio
gravity of alaeinfum is o606, th: meltlo. poiat 660°C -
and 3he boilin: poipi 180G .. It 8 a @ud.aonduotor of
hoat and esleotridity. .
Blasck aid “onang U?‘SS)" state that pure aluminium .



is made harder by alloying it with other metals, such
as copyer, manganesa, zine and ohromium, s0 that they
oa:; be worked more oasily. icording to Holmes (1959),2
aluminiun wvhich is umsed for ocommercial purpoaes o-ntains
99.2 p.or oent pure aluwainium and the remaining peroente
age is made up of iron and silicon. Aluminium whiech is

used for wmanufagturin: gooking utensiis ocontains the

following elements in the percontrages specified belowi-

Alunintium, 89.9

Manranese. 6

Sopoer. 4

Hiugrionium. 0.5 ) L.

There are also other tyyes of aluminium allhys, such as:
1) Magnalumin which contains:
Alominium. 80 - 90
Magnasium,. 10 - 20 .
2) Aluminiuam Bronsa:
Aluminiuna, 38 - 9% :
200298, 5 - 12 . .
Alusinium alloys ars strongsr and harder than pure
aluminium. As arkes {.1‘-)‘.36)’3 points out, the addition
of other materislie inarcuases the tensile strensth of
pure aluminium from four tons/equare inch to 25 or %0
tons/aquare inch.
when aluminium is exposad %o air, ite brilliant
lustre is destoryad by tha formation of a laysr of .

aluminium oxide. 3ut “arkes (19'56)‘3 states that’



aluminfunm remmics prwatics=lly unaltered by Jdry ade,
while in moist «ir and in bolling waier, the super—
ficlal film 0; aiuminium oxide protscis the matal
from further agtlion. aAcoording L0 weuver g roster
(1343)7 reacbion tarus pisce Dotween widiainiuw and
noL waker, only wiea Yhe iayer of aluminium oxide is
removed completely (rom the aelale Jhe rwu;biaa is
vigorous awnd hydroen aud aluniniun hnydroxide are
formad.
2adriiigy =¥ Jiige 2aky oK) 3

Studies wyru sonducuad by eymark (1550,i0 on
thy effect of turse diffeorent suxylus of water on .t
alusinium utensils which showed ta:t aluminiuaw is
corrodad by hard wilar due to the sraseace of salts
contained in it. He alss states that aluminium dis-
solvaes both in oild i +likaline solutions. aclds
dissolve the oxide film 3n aluminium and attuock the
matal beneath. he aation of hydrochlorio acid is )
vigorous with the livoration of hyirosen and aluninium
chloride. fue ro:otion is rayrasantad dy tha formula

given bslow:=
200+ - 2.-’;1::13*-:12
Aluminiue is 4lgo surmoded by treatmeat with
organio acide nat 10t Lo the same axtent as with io-
organic aclds. xorimsats carried oul oy Heymark

(1945)‘0 on the aoifect o7 Lup wator with a pit of 3.4



1
per osnt agetis uoidl solution, D.% per cent oxalie acid
solution arnd 0.5 per sent bicurbonate sclution showed
th;t of the aoids, oxalic agid had a ooneiderably zreater
oorrogivv affeot fuan other aclds and agetic acid-is
somevwhat more corrosive than oltric acid.

The inherc=t qualitiss of aluminium, both physical
and cheaiocal diasussed above, makes alumin;;m a good .
matal for sanufuoturing eooking utensils. Dus to its
hizh ductility, mzlleability and tensile strength, it
lendg ftsalf adisirsably to welding and riwveting, which
are helpful in making utensils of any shepe and size.

Jalley (1960)‘4 soints out that aluminium is avail.
able in two frruse, 'Cast® and 'Wrought'!, the latter
oconstituting about 80 per gent of the total production
of aluminjum industry. doth formz ars used for manu-

facturing utensile. Aloxander and [ltreet (1954)‘5 :

define a 'wrouzht' aluminium utensil, as “Onc that has
been foroei ints a dcsired shape by maechanioal mosns;
it may be rolled into shaets, bars or strips; 1t may
be hummered, forizd, axtruded, presssd or apun®.
'Wrought' Rluminicm utensils ers nade from aluminium

sheets of varyirg *;hicknesses from 16 to 22 3augc.'

oG e is the unit of annsurv?ant for the thickness of
..:2? sheets (:mithels 1355)'7'. As the geuge increases,
the thiokness decruaues a8 for instwnge for the standard
gauge sero the t:igexness is 0.324 inoches awd for the
gauge ten the thicknews ie 0,128 inches. The gauges of
utansigg Jenerally is around 20 for whioch the thiockness
is 0.0 .

“



122 .
Virought' alamialas 2tonoals dade Irou sheets ;f mediua
Al thioker i o3 are uaradide Ji2ns8ils made of thinner
shauts may o2 i, o« iuas eusilyy bub may not stand
nard Wear. 'ooatt caur tian utoasits ure shagesd by Joure
i liéuid alymiiiis 106 noulds 2l laglred sattorns.
¢ Cast® alumlinza s Lo sais vl tansile.  denccally Youat'
aluminiur ta1eits «r) Ao avier w2 thigker Yhaa those
pwio from *wris 4t s Boat clave  Moraowar Yo.at' aluminium
utensils ars 1.4 - d do e warpe .. study oconductad
by -ater =nd  $.t {14%3)16 to find ouzr the «ffaat o1 the
thigknass of o+ tenasii o s L oraal efficiancy” shoved
that for zeneras 5o, ane 0f widikin A63 BAY TOVe
@mor2 aftieient . o vhass of eliner thoe thiokast or tﬁg
tninnsst zausas. cacuhiar stady oarried out by ood
(1)&3)’5 on ths voprmal arriciansy ¥ stow katvles of
aluminiam wars .. coasaedodwars, showad s slizhtly higher,
afticlency than w2 thisaop 9nss of 'sast® aluminiusm,.
inin was due Lo woa fueb that ine powtom Y the *custt!
aluadndun was e oy snwe bnat 9F ne thin-wadied 'oist’
aluminium ubeinize oA AL was conoluded that ihe affe
sciengy of Vi soomsld o ended wmore on thy haiat-absorbe

in: quality of oo astoriul than on tha thickness af the
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same. It vas almso fouud that the heat-absorbding quality
vas.more in the gass of rougher surfaces than in the case
of smoother areas.

Adexander and Street {1954)15 state that aluminium
utensils are given a treatmsent known as 'ainodisation',
in vhich the film of aluminium oxide on the.surface of -
the utensil is inc.emsed upto one thousandth of an inch
and the bottom is darkened. This treatment increases
the ocorrosion resiatant quality of the aluminium utensils.
Alshough darkening of the bottom of the utensil makes
thea less atiractive, it is advantageous, as it increases
the heat-absording guality of the utensil.

L 3 0L 2o G338 NG AARSLI08 On AAUMARSUR O
Utensils. Fiteh and Franois (1955)‘9 point out, when
any agid containing food is cooked in an aluminium utensil,
the acids in the food reuct with the aluminium and ssall .
quantities of alusinium salts are foraed. For oxmp.lo.
aluainium tartarate or citrate is formed when foods oont-
aining tarsaric acid or acitric acid are cooked in dn alum-
inium utensil as indicated belowi-
3 ?HOH - COOH CHOH « COO

* 3 e | > A12¢3H2
CHOH « COOH CHMH « €00 3 ‘

(Alua:nium Tartarate)

o~
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Q‘ia - GOUH @la - 000
!
e &iOo@Oﬂtm 0-—-? 2 CHUGO Al#’"z
. [ '
. {Aluminium citrate)

The formation of these salts, however, do not seen
to affect the flavour of the foods cooked nor are they
haraful, if absorbod froa the inteatinal tract.

Stainless

steel is the gensral name given for a nuaber of alloys of .,
steel used for sunufagturing oooking utensils and other
equipments. It is an alloy of steel and ohroun;. with
iron as the basic mstal, Other metals may also be added
to the stoel-chrouium comdination to obdtain steel with
speaial charigtoristiocs such as: resistance to high tcnp-.
eratures and oorrosion. Aroughton (1961)20 indiocates tha.t
there are approxiuzately 30 varieties of atainless stesl
obtained by the addition of different slemnts suoh’ as
nickel, manganese, molybdenum, phosphorus, seleniiua,
silioon, sulphur, Sitanium and sinoonin, to the basio
steel-chromium ombination. The quality of the paruoulnr.
variety of stainidss steel also depends on the proportion
of the ingredieants added $o the basic alloy of stesl.

The stainless steel which is used for ocooking uten-~
sils is generally known as the 18/8 type wl;tch means that
the alloy oontains 18 per cent chromium and 8 per oent

niokel besides othar alements. One of the stunl..on steel

L

o~



1.5

manufasturers of Hadras State (‘l?ﬁ)"’1 use ordinarily
the 18/8 type stainiess steel sheets of 22 gauge for
nn.xtacturtng oooking utensils. The percentages of
other elements which are included in the oombination
known u the nunbsr Y2 type arei-

Carbon. 0.08 t0o 0.1%
Hanganese.  { )
siii00n. 1
/hosphorus. 0.04

sul phur. 0.03

Another type of stainless steel has been reocamended

by ihe Ameriocan Iron and Steel Institute (1955)22 known ,

as the number 304 type for manufacturing oooking uten-
sils. The porcentage of other elaments added %0 $he

basic combination aret~

Chromiun. 18 %0 0
niokel. 8 to 12

) sarbon. 0.08 .
Hanganese. 2 )
Silioon. 1
‘hosphorus. 0.045
s=lphur. 0.03

All stainless steel utensils have the ability to
resist rusting and staining. The Hickel Information
Buresu of Bombay . (1961)%% proclatus that stainless
steel is prefurablo for ocooking purposes because of
its heateresiuting and corrosion-resisting properties.

o =
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Stainless steel is & 20l1id metal and ws ;tronc as
ordinary steel. It is hurder than the alloys of capper
and aluainium. Henoe it does not chip, peel or [lake
away. .

Stainless stesl is not affected by ulkalies and
aoides. Child and Niles (1958)‘ state that stainless steel

does not tarnish vhen exposed 1o atmospheric air. Agoord-
ing to Pest and Thys (1935)24 stainless steel alvays re-
tains the new look becsuse it can take mﬂ retain high
polish.

Stainless S%eal Cooking Uvsnsils, Broughton (1961)%
reaarks that i{n 3ritain and U,3.A. stainless stewl has
been in use for working surfaces, kitchen tools and ' .
ocutlery for the past several years. OUreatsr use of stain-
less steel for ocooking utensils as saucepans and frying °
pans has bosn fagilitated by nev techniques in the proéd- .
uotion and increased awsiladility of the metal.

Stainless stsel utansils are beconing more and more .
faniliar in she Indian kitchens. However, the use of . :
stainless stes]l for ocooking purposes is limited singe
the stainless steel varietiss which contain a higher * .
peracentage of chrqaium and nickel than other types are
not good oonductors of heat. Therefore the food gets .
burnt more resdily as the dottom of the utensil wvhere
the heating is intense und not evenly distridbuted. when ¢
s stainless stesl utensil is heated for a long time at &
high tempsrature, it dsgomes discoloured at different
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parts which is known as 'hot sposs’.

In spite of theme drawbacks and its exorbitunt ocost,
ns:inlon steel is bsaooming popular day by day due to its
other guauuos such as durability, resistance to-corros-
fon, ease of aleaning and attractive appearande.

valley (1960)'4

defines brass as an alloy of copper and sinc., Acoording
to 34a00 (1941)2’. there are two varieties of brass known
as the *high brass' and the 'lov braas' which are videly
used. The high brass eontains 30 per cent or more of sine
and the low brass oontains less than 25 per oent zine. .
There are ale0 other varieties known as the munts metal,
commercial bronse, red drass and manganese bronse.

The ocolours of the different types of bruss vary from
brizht yellow to a raddish yellov. The composition of °
some of the well-known Sypes of brass 'is: given im Tablse Il.

TABLE I. *
® TH3 CRMrOSITION OF THS DIFFSRBNT TYPES OF BRASS.

Hameos. .
1. High brass. . 65 3% - - - - )
2. Low brass. 80 20 - - - - .
%« Munts metal . 60 40 - - - -
4. Comaercial brass 90 19 - - - - -
5. iled brass. 85 5 5 5 - - .
6. Manganese bruss. 59 39.8 0.7 -~ - 0.5 .

® From Slsoco !ﬁzﬁ” *
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For manufuciurin.: cvoking utensils, the composition
of brass used is bbb poar cent ocopper and 34 per cent sina.

Jrass 18 a strong and ductile

ulloy: i% turnishes when exposed to alr and vater be-
gause of its oogper content resctins with the ocarbon
dioxide of air, iurming copper earbonats, ?hiah is green
in ooiour, #nown as vardigris. Long owntact of bruss
ut:unsil with food acids suoh as turtarie agld, eltrie
agid and acetio «0ig rusults ia tne formatisn 2f polson-
ous CUpPsr salts a1 $ne regygective aoids. +Jalley (1960}14.
cautisns naL dau 0 this reagtion, tha use of bHrass as
sach fOr Su0Xin. JAlgsusass sioudd be srohibitad, .Tharn-
iore, in orvder W wwid tarnisiilng brass atinsils are
tianad. & thin suating of tin prevents the oontagt of
foxi aciis <ish 18 coyoar in She alloy.
sarthanvara.

Je Lager {1952)2ﬁ dafines pottery as “Jarae of any
“ind aade from alay xad nardened by fire, oomgrisidk the
thres iaportant iieids ol esarthenvara, 3ton;ware nd *
porcelain®e  lhe rhadi Gravodyog Vidywlaya of i(he Gundhi-
niketas Ashram ot halluJatil (1360)27 reports that the )
origin of poitery*iniusiry is not known. Jrom ancient
timss clay has o3 use for making firsproof and imper-
vious housanola ulensliise. Hunirse 8 of speciasns found
on tue slte of ionanjadaro and arappa indioata that the
art of wmaking gotiary 20us back to tue tiaes of the Indus-.

1

valley civilissilon from %500 to 2540 34le The urt of
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ocolouring, the application of glazse and the geometric
paetern on the jots show a high levael of teohnlocsality
and riohness of thourht. They further state that Sgypt
which is coasiderad to Dds the oradle land of civiiisat-
jon knew the art of makin: pottery about the same tiane
as India. sart.onware was largsly used in gypt for .
domestic purposvis 4ii. the 830 way, Chtnu.had wmade the
greatest ocontribution %0 pottery-making by the invention
of porcelain potiariaese ihe potteriea ¢f Chineg and
Japan ars oconsiderad to be highly artistie. The art of
making pottery was aleo found to be highly developed in

eountries like ‘candinavia, Grsece, Spalin, Franoi. h{. 1 T

Denmark and lussia.

Acoording
to taa report of ihe ihadi Oramodyog Vidhyalays of
Gandhiniketan ishras of kallupatti (1960)%7 glay is the °
basic material used in the making of pottary. <Clay is
formsd in nature by the disintogration or weathering of
rogks. bBinns (1955)23 states that clay ditfcrs from
earth and ®oil in iLnat 1t possesaes certaln churagter-
istics which sarth and s0il do not possess. Although
clay is distribut.sd widely in naturs, most of it ise
congealed under tho asoil. It usually appears as a
greenish or bluish substance of ¢lose and uniform
structure. 3inns (1955)28 furiier polats out that
“such clays as are commoniy found oun be used for the

manufacture of soms ¥ind of poitery, but in the great
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sajority of eases, tho ware will be red vhen fired
bscause the glay contaxinsg a portion of oxide of iron”.
sure eclay is znown sz hydrous aluminiun silicate as it

conta{g- silica, alumina and water in its coaposition.

Comnercaial or workable eluy also oontaina sand,other
imsurities sush as lisg or oxidwe of iron. The physieal
wrid shewioal natirs uf sand vary widely. ;iuas {1955)23’
states that the ,hysieal propertics of samd depend upon
{us fineness.  J1r3 samd is Knawn 43 Juarts sande rFelde
spar is formad oy » crushed rock of almost aay 0oOBpPOs~
iscion. GSaoh of Lhose lngreiients alay, quartz and feld-
spar has an Lapertait part to play in making potiery. .

The quallty ol poisery dspends upon tho physioal
progersies of the clay ussd. ‘he Khadl Grumodyog Vidh—
yalaya of Gandhinlastan, dxllupattd (1966)27 refers to
the physieal qualities oi clay as follows! #flastic *
whan moist and hard when dry and able %0 retain its

shays wnen dried uand csgable of forminyg into a rook-like
mass when heated 30 incadessence. 3inns (1955}28.901nts .
out that slastieity, porosity ani vitrifiocutlon are the
physical quelities roguired of claye [llastliocity is .
vhe guality whio:®iuolps 4dn shaping the olay into the
regquired shapad.

ihe sesond Jroperty raquired of clay is porosity.
A porous clay helps dn paruitiing the watar to assape
froely, sravaabli.: wargiang and crasiing of pottories

whan dried. .oruoaity is produced by aiding sand 'to ihe .



natural olay. Goarse sand 1s more effective than a

fine sand. Howevar, 100 ooarse & sand may ilaterfere
wiéh the deligailo working, while t00 fine = aand may
pr@du?w a dense substance. Hence porosity and plast-

'y

icity should te balanced yroperly.

The third ilasovtant grogerty which la required
of clay is ite uoility %o yleld to the aet;an of high .
tamporatare, ®0 that it is possibie (0 gel a vare
hard, durable ani sonorous. This property is kaown as
‘vitrifiocation' or *densifioation'. Vitrifiocation or
densification is due to the .resencs of feldspar or
fusible sand. Vitrification is greater with fine .
zrained feldsyay Lhan with a ocoarse feldsuar. It gives
the pottery the woility o withstand high teaperatures.
Lypes of Cluys, e Layer (1952)26 anumeratas five types

of clay used for waking Jottery. ihey are: Keolin or °

shina clay, whies ie o white burnin; residual clay used

in auiking cnina waresy Sull clay is a ylastioc clay.’ :
Jving to0 its high plastieity 4t is used us one of the *
ingrodients for muking poreelain; toneware olay is

ulso a plastic olay, which becomas a dense impervious ’ .
body oun burningy -fellaw clay iz a seal-rafractory olay
emplyyed for uaking yeilow ware; THetort clay is a dense
burning fire clay Ifreguenily usad for the manufusgture of
stonevare. ihe rhadl cramedyog Vidiyalays of Kallupatti
(1960)27 mentiondtwd mora varieties of clay, the feldspar.
and gadivatory uviay. JSeldspar clay which coniaids silicate .



of aluminium or otassiua is avallabla ia largs quant-

itios,

rrogaeses of Hanufagiure of sostery. Ia iudia, three
types of clay ara avallianie in reudy-meda fora [or
making potteries. ihey are the white, brownish blagk
wid bDlack oluys. .Linee tie progartics of bnose clays
differ with swan uvvier, Lhey are alvays as;d in combe
ination to give the beat groduct.

The first astepy in maufagtures of postory 48 €0
rewove the foroi;n particles such as: weuis, swall
gtonss and icuves iron ke clay. Tho clay is ficst dried
and then beatsr -vli with & bat inbo swail obitse’ the |
olay is then dissolved iu a cistern at un elavatzd pos-
ition which nus Larae sutleis one above the otner at
different levels. +hen the olay is diszolved oompletsly
the heavy matters llke stones 4O t0 the bottow and lizht °
forelgn matters iike leavoa, weeds, float ou top. These
are romoved I[row Lne mixture with (ke hels of a net alove.
fhe purs soluiion of clay which stiunds over tne thick .
paste-like slurry is deganted through the tomeost and
widdle Outlets. c(hls ysrucess is repeated until all the °
neavy impuritius are coilected at the bottom =ud thrown
away. The clay purilcles of tho solulivons are allowed
t0 settle ami tne water ab the toy is filtersd. The
thiok giay stri, shus obtainod 18 bikaed ta’ ths sun and
wade into olay s=akos wihlagh are pars olay witheut way )

fmpuritieas,. 2 tne nesxd step Lthe half-baked clay is
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saraad on a thin layer of sand and kneaded with lasg or
hand after siriniling water to make it into a workuble
au;oth paste. iho kneaded clay ia thon throwm on the
pattaf'a vheel and shapad by an eoxperienced poiter to
tha ragquired form when the wheel 1s rotated at a good
spoed. dJhen the L8 are still woist, they are beaten
up well with o flat wood- n bat to release ;ny alr-space
in the olay bady or to fiil in gaps that aliht have
formaed L0 the Jayars.

Aftar dryi~-, the otterias are .laged. Binns
(1955)27 definaes leages as "lmgorvious allioate coating
whieh are develone? on eeramic artislsa by the fusion .
of mixtures of imarsunie naterials®. Glazes preavent
the panatratics of ligeice and give & smooth, aasily
cleanable surfarce.

The potteries ara goniad with glaze and are dried
and then fired %9 T:0ilitate theo melting and fusion of
the glage. »iring of pottery is alaeo necessar’ $0 ‘make
14 hard and insclubla in watar. I Dager (1952)??
states that “for Tirin: soitsry olthar muflie or sagger
Kiln i3 U824 e.s 100 sariwgivware, the wuffle kiln is
gensrally used witoh sy be perwanantly buili-in or
sorsable furnaoas®. Acgording to the Khadi Gramodyog

zeport of Aallusabti i19ﬁ0)27 Indian potisrs use open

ph-ttds for flring potiary.

salley (1969)1‘ states,

gartnonvware utensiin are brown in colour. Ihey luse

[



above 1800°C., ‘ha; ars hrittle and ars poor conductors
of Psat. The; do not tiks & high polisn. -arthsuware

is not attacksd b ailmosvheris alr, watsr, acids wnd
alkali?a. Sinan the raw mestarizls are sasily avabiable
the 008t of aartiweware utensils is comparatively cheaper

und they are widel used in many purts of indis, espegi-

ally in rural raus.

7
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) The experinzsntal proosdure consisted of two parts,
namdly & survey of the oooking materials used in ordar
to on;blc the ssleatlon of oooking materials for the <
oooking experinants and thean Coapare the different muterials
used for ocooking utensils with rogard to pglatabllity of.
food, time and monay expenditure.

The purpose of wvhe survey was to find out the various .
typee of ocookin: utensils usaed and the extsnt to whioch
they are used in nowss bolonging to differeat indome |
groups. The stepys involved in the atudy wore as followss
S3election of survey methodj selection of the sauple of
homowmakersy frawing the interview schedule (Appemdix I); °
Collection of datay tavalation and interpretstion of .
results, | |
3 i L1 interviow method was chosen .
as the tool for the study eince it is possiblie to obtain °
all the rvquired information by this method.
Sekestion of Swyules A sanple of T5 families was selected’
for the study on random basis. JUf those, about 20 families
wore from students of ri avinashilingaa Home iSclence
College and X faniiles of the pupils of Sri Avinashilingan
irust idigh Soheol and the rost from $he K. .Puram Suburban
slementary 3chool, as it was thought that such a sample
would inciudo all inoome groups. The families wera selected .
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by taking every fourth member from the respective olaasses.

An inierviewv acheduls

(Appendix 1{I) was framed to elicit information on the
following: Ths Sypes of oooking utensils used; t-a
preparations for waioch they aro usad; reasons for using
and not usinz the utensils; problems involwd in using .
thom; materials usad for ocleaning and uaahiong the various
types of utensils; household fuel usod and the major
eriteria for huying oooking utensils.

From the data given in the Appendix (I1) it is found
that stainless stesl and bross are used by i .millies of
all inoome groups, vhereus aluminium andearthenware urq -
used mainly by fawsilias of niddle income groups. Horeover,
axoept in the ease of brize, all these ulensils are put to
daily use. Although the percentage of families using iron, )
Bronge and kalchatty are high, they are used only for
certain preparations ({ablelll ). Hence, for ocooking ex-
periments, aluminium, stainless steol, brass and earthen-
ware vere selsoted. ' .

Cookinz ‘xperiments with the four Utensils.

The objeat of the experinent was to compare four diff—°
sront materials usdd for nanufacturin: oooking utenalls,
namoly, aluminins, stainlaess steel, bruss snd oarthenware,
vith regard to ocost, nalutubllity of the foods cooked in
thems, tizae taken for ocoowing wnd wnmmpuoé of fuel and
eage of cleanin~, by onoking the selected preparationa:

rice, bsuns aad 'tararind kushambu'. This was done in the
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followin; astazes:

d4¢0, which is the staple food

of south Indians was one of the Lhree gsommon South
Indian food Jraparations salectod for the study. - Frengh
baang, a vezetabln mumonly saten in tha Iadian homoa,
was ghosan as tha ve.aetabla, in ordar te az.udy tho qual-.
ity of the product, soaxad in the diffarent types of
utonsils. ‘fmaariad Juzhaasba waa sele oted as tanarind
45 widely used in outh Indilan praparations, such as
*sambar' and 'rasan' to give tartness (Srinivasan, two
and sastry 195997,

k vienaiis Utermils made of the four

conmonly used materials, al-minium, stainlass steel,
brass and earfionvare ware svleoted for the study
(FL.ure V). ihe thiokness of the utensils other than
the sarthenwars one, wars identical (19 gauge). ihe
eartnenware utenesil wis of greater thioknoss becadse of
the non-avallability in tho markst of earthenware uten-
ails of 19 gausee Jhe cagacity of tne uteunsils ua:;a

also identical:

Alilnfiniom,. - 1393 al.
Gtainlese steel, 9200 "
Briste 1898 =
X theawaras. 1908 *

Aluminium, stainlsss stesl and brass utensils had

parperdicular sidas axd flat botvioms. In the ocase of
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the earthenvare utensil, one with the isast ocurves on
the sides and bottom wvas selected, as it was impossible
t0 get earthenvare utensils with straigh) sides and
flat bottomas. Identioal lids made of the same material
a8 the utensils were also purchased. Tach 1id vas
provided with a hole of 3/4 inch diameter, to insert
the thermoueter.
Stoves, sreliminary experiments were oonducted

%0 selegt the right tyse of kerosens stove, wilch would
be identiocal in all respects and in which She flame
gould be ocontrolled sasily. After the experimsensation .
four stoves were sslected for cooking. .

dugh of the selected atoves gonsisted of a conbust-
ion chamber Figure 24, vhere ieraosene is poured. The
combustion chamber is fitted on top with & vick-dish
Figure 26, vhich oonl;.ta of the following partss A
vick gontrol for raising and lowering the wicks and -an
opening or mouth for pouring ¥erosens. The wlek-d’uh
is fitted with ten holders for wiaks, through whioh
the wioks are passed. FThe innor aylinder is kopt on
toy of the wick holders. This oylinder ocan be removed
and replmasd and it stonds inaide the circle of the
wioks. The outer aylinder covers the inner cylinder.
The inner oylindur is opened on one side and the outer
eylinder is openad on both sides. ihe gqyiinders are
provided with rows of mmall holes as shown in Figure 2a.

n
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STOVE CAP
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The stove oap ljure 20, 1s pluced on the wiok-diah
covering the wiok holdora and the oylinders. In ordar
to.ragula:c t1a dburning <f the stoves, wiocks of the
sane L.ongth (11 inchee) were used for aid the four
stoves at the siart of the experizent. The quantity
of <erosene Luken i the beginninz was aiso kept oon-
stant as 600 ml. 1n all the four astoves, 1;: order to -
keey the levei of kervsens in the combustion chamber
constunt.

Bafore stwrbiig the expariments, ths wick regulator
vas warke.: at uhrea different levels as shown in Fig-
ure 2b. To start with, the wigks wera raised %0 the
first marking and lishted. After two minutes when
the utensils were .liaced on the atoves with water the
wiok coatrol was lowered $0 ths second marking and
Kept in that position until the water boiled. The y
flame was then roduced by lowering the wick control
to the third mark, to pravent rapid evaporation of ’ .
water., Thus by raising aad loveringz the wiek congrol *
to the seame markin:s at tha saae tine, tne flames were
ragulated in ail tne four stoves uniformly. .

Measuring ceviges. The devioss used for the

meagureasnts wern as follows: iice was weasured both
by weight and voiums. ior measuring the volume of
rios and vater, & staxiard measuring oup of eight
ounces was used. The ilunson's Dietotie Soale gradu-

ated from O to 500 grams was used for determining the -.
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veights of rice, beans, temarini, masalas and salt.
Standard seasurin: spoon of capacity five mnl. was
uua for measuring tho gingelly oil. A time-plece
with a seoond hand was used in order to Sind out the
tiae t;kou in 8 nutes to cook the different prepar-
ations, Pour Centigrade thermometars (°C - 110°Q)
ware used for raocording tne temparature. A.banlo
with & narrow mouth and a graduated oylinder ( 0 -
100 ml.) was uasd for messuring kerosene. 3ix hundred
Bl. Of korosens was Jourad and & white stirip of paper

vas Stuck on the dottle ¢ indicate tha kKerosene level.

For cleaning the utendils,

the amount of rioe ussd was one oup or 200 graas, this .
beiag the amount zufficlent for two servings (Fearson
oS, nl.194&)29. The ecapacity of the utenszil vas suitable .
only t0 cook ona cup of rice without boiling over. .

One hunired and fifty grams of beans was chosen as
this amount was found to be sufficient to cover the
Dottom of the uatansil and to give a uniform surface of -
heating.

For thm‘&azhmm.'fgﬁidm%nt of watar and
tamariad used wers sne cup and 30 grams respeatively.

ihis proportion wazs just sufficient to provent spurt-
ing of the liquid during vigorous boiling of the kuzhambg. .



) o

illoe vas oooked

in just as much wator as it would imbibe in all ihe
i’cn;r utensils {ratwvardhan 19%2) 30' The order of
starting of ¢:9 utensil wis earthenware,® aluminius,
drass and stainless steal. All wers started within
2) minutes. Ihe experii:iis were conduoted as des-
oribed below, in ordsr that she final mke;d products
ware ut a teupariture of 8%°C in all the four utensils,
when served to the Judges.

ihe stoves were oleaned and the wioks triumed.
The measured qu..itity of kerosene (600 ml.) was poured
into eash stove. ihe utensils weres olvaned und three. »
gups of water wore plaesd in each of them and coversd
with tae lid. + oork with an insertod thorzometer was
shagod in the hole of the lid, 80 taat the bulb was
iamorsed in watore. 23 rass 0f rice was cleaned amd
wushed in 1; ocups of soft water. 7The sxeess of water
was drained off, using & oolander. The stoves were
lighted and when the blue flames wers steady for tuwo
minutes, the utonsils vere kept on the stoves. The
rice waas aided when the vater came to0 boilinz and
covered. After fi“e minutes the wiocks were lovered
to redugce the flans. {he rice was cooked on the sl w
fire until it wvas done, abaorbing all the water. The
time taken for cooking; wvas noted. The tiss taken to
sool the rioce to B‘}"ﬁ in all the four utensils was
noted. A time tudle as 3iven in the Appsndix V “was
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drawn in such a way that the samples wers at 85°C when
given t0 the judges. Thus the amounss of rice and

wat.or wore sta:dardised, ani the proosiure for the
experiments finalised. The same srooeiules was followed
for aooking besns and preparing tamsarind kushambdu. The
time taken t0 Quok boans until tender in utenstil and the
tine taken for the rav smell of tamarind 35&00 to dis~
appear,

Ssudies oun Pual Consumption. Kerosene was chosen
as the fuel for these experiments because of its ocurrent
poularity as a houschold fuel and the ease with whigh
1t cun be measured uccurately. with a keroseno atove, »
it is euasy to get & uniforn flanme.

The kerosane used was m  asured in terms of milli-
litres. DBefore eagh exyerisent the stove was filled
with 600 ml. of kerosene and the wicks ware adjusted
(as desoribed on page 31). At the ond of each experi-~
mant the Keroeens was emptied into the graduated bottle,
tho vicks were squeosed to axtract the excess of karosend.
The difference between tnis reading and the 600 =ml.
oeriginally tuken was notad as the ksrosene consumad.
falagability Test.® (hs folloving were ithe ateps uaed
to ocarry out the tuat:

Saleotion of the taste janel; forming score cardas

and administerin: the test,

Sejegtion of tie Taste canele A panel of tive
judges was saslected for the palatability of the féods
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cooked. These judges vere administered the 'iriangle
test', desoribed oy Lowe (1955?ﬂas a pra-test for
seléction. Thros samples of tasarind kuzhsmbu' of which
tvo samples were identical and one was different, wore
given fbr tasting to nine members of staff of The Avin-
sasiiling.m Irust Hose Soclence High School, Coinmbatore.
Ihe variation in bhv sswgies was L(had tie tize for whioﬂ-
one saaplae of tns(kushumpu’waa boilad 20 minutes, and

the other 25 ain.t=z. The samples wers given to the
judges in saall porooluin cups, und they wvers requesnted
to identify tne differiiy s-mple, glving the reasons.

The experimont was rapeatad fiwe times. From the re-ulgy
ghown in Appendix iv¥, five judges vere selected, baseé
on their ability to locats the different samples gousist-
antlye.

@ caris. 1n order to fauailitate the objestive,
rating of the food pgreparitions by the Judgzes, in the
tasting pansl, score sards as shown in Appendices Vi VII
and Villwere develoyed on a five point aocale for ﬁioo.
beans and :amnrina‘kuzhamhul soparately. Ihe qualities
to be judged wers aliosen, according to the standards
given by Child and hiles (1935)5, for sooring cereals
and vegetables, ‘or rioe, the following qualities were
judgeds Colour, {luffiness and tendarnass of the grains,
odour and taste of the products. For beans:, the qualit-
fag judged wveres olour, tenderness, taate and odour.

L ( )
For tasarind iushambu: Colour, oconsistenay, tasts,



flawur and odour vere the gualities rated.
WL&M The test was giwen in
a ;'OOI which was w2ll lighted and ventilated.

The cooked sroducts were served on “+hite por-celain
qulru.r pPlates anl siven $0 the judgea. The soore cards
were given, The judjus were instructed to test the
Jroducts for the different qual ities and n;rk on the
soore cards aooording te the direotions given in them.
Studies oo Clsanins Ysensils. The time taken to wush
the utensils after sach preparation was determined as .
dosoribed below.

In the oase of rice, the utensils were emptied . .
and soaked soon after the rice vas sarved to the judges.
The utansils were washed, using Scap nul. powde Jooonus
fidre. For the hrass usensil, half an ounce of tamarind
was also used along with oil oake. The amount of wushing’
materials used, the mxm&r of tizos the utensils vere

sorubbed and the $ims taken to alezn the utensils vere

notaed. .

Sost of Utensils.
ihe standard ratss peor Kiloiran weizht of the three

motals used in thee experiment, namely aluminium, stainless

steel and brssc are iz followsy

stainless steel. i% 23/00 par Kilogram
Aluminium, Rs 9/715 J
Brasa. Rs, 10/00 "

The ocost of earthenvars utensile vary vith edoh
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individual poster. There is no atandard rate for sarthen-

ware utensils.

The oost of the four utensils used for the atudy are

as followss J

Aluminium utensil. e 1/84.

s¢ainloss stoel utensil. Rs, 11/80
Srace uteasil. Rs. /50

sariienware usensil. Rs. O/3%0



IVe a0dbIc adu DIBSCUSSION.

The data obtainad thrmuzh the survey has been

analysed and disocussad undar the following heads:

Humber «nd porcontage of families ;sing

the difierent types of utensila.

Jooking grapar.tions for which the

various naterials are used.

leasons for using the differont types of

utensils. | .

Rossons for not uaing the different types

of utensils.

Ths problems snoountered in using the various

types of utsnsils.

ss Using the Different

Table II zives the number and perocentage of families
using the diffarent types of utensils for the various

sooking purposes.
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3
. F i l.
. Tyves of utensils. Tumber. rercentage.

Aluainiua &4 Y4
Gteinless steel 45 . 60
drass 43 64
Srostse 40 53
sarshenvare 23 31
Lowd 5 47
Kalchatty 37 9
Iron ™ 100
Copper 5 T

From Table II it is seen that the differsnt types
of utensils used for moking purposes are aluminiua,
stainiess steel, vruss, bronse, earthenvare, load, kal-
chatty, iron and gopper. ~wong thesa, iron ims used by
ull the families. 3rass is used by =bout two-shirds of
the sample, sguinlnaa stanl is ussd next by thrco-fikths
of Lhe samplej bronse, iomd und kulchatty are used’ by
about half thsa samples aluminiua and earthenvare are
used by about one-third of the faallies raspactively.

are tsed.

ihe numbur ond eroentage of fmilles using the

different materials ars yrosented in Iable LWil.
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2ight purposses for which thoe aooking utensils are
sut have been montioned by homemakers namely: oooking
of rice, dhal, tamarind kughsmbu, vezetables and rasaa,
boiling of -uu.. kegpins curde and frying, and season-
ing. Of thess, iron which has beon used by all fumilies
is used oaly for one purposs, namely for frying and
sawsoning. No other material has been rapjorted by any- -
body as beinz used for this purpose. All the sther
soven purposes mentioned are served by aluminium, stain-
legs sieel, brazs, bronge and earthenware. Lead and
kalchatty are used only for five purposaes. They are
not used for esoking risze, iling ailk and keepli-g .
curds. The most froquent use of stainless steel appears
to be boilins milk xad preparing ourds, 71 per cent
employing 1t for tho former ana 40 per gent for the
lagter. Twentytwo per oent use stainloss stesl for
tamrrind kughambu, and 10 per cent for cooking rice md
dhal. The use of aluminium is distributed almost evenly
over the various purposss. ©BDruss is used nainly rqr
oooking rice, Samarind kushambu, boiling milk and veget-
ables, :arthenwvare is uscd mainly for rice, dhal,
vegetables, tamarind kusheadu and rasum. BSronse is used
by about one-third of its total users for rice, dhal and
milk. Lead is amod by four-fifth of its total users for
ragam, and about ono-third for tamarind kushwmbu, veget-
ables and curds. The maln us2 of kalchatty is for prep-

aring taaarind kushasbu, vagetables and dhal.
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Bused 24 tiiz adove frequeneoy oi the use of the
various matarisis for the several food preparations,

the sele ction of eooking uiensils for this experiment

has besen ande..

WMWWM

Table IV gives $he reasouns expresssd by ihe home-

makers for using shn different types eof utensails.



TABLE IV
REASONS OF THE HOMEMAKERS FOR USING THE DIFFERENT UTENSILS

Total entries

Sr. Rowa,ggz‘. = ".‘, of
No. B s . reasons
. w ®
i ¢ g 5 -
s . i & 3
% i 38 £ i § i -
4 5 & E 4 8% 3 &
1. Quality of the 4 13 15 23 15 23 20 9 122 :
food ooodmd is
good.
2. Conveniance. 10 42 T 19 9 1 10 2 100
3. Takes less time 9 10 6 3 - 1 3 1 P 33
vhen used for 7
gooking. “7
4. It—is durable. s 7T 6 9 - 2 1 5 | 35
5« G00d appearance. 9 3% 1 - - 1 - - 43
6. Tradition and 3 - 8 13 5 2 3 10 . 44
_oustons. .
7. Other reasons. 1 1 (4] 1 35 12 10 1 29
Total Entries. 37 109 43 68 32 42 47T W 406

Total number of 24 45 48 40 23 3B N D (7%)
user families .
using each utensil.

ch




' “

The reaso.s ix.resved by the homusakers for using
the various Ly.<s of utan3ils were olussified into six
naq;r groups anJ tha total sntriss for gach reason
against all the a2tals is used as an index of the .lup-
crtanc; of eaoh of thase reasons. Frow the data givea
in rable IV tae quality of the foods oooked ls consid-
ered to be most iaportas:t Dy the homomakers.with the
total sntries of 122, Convenienos is found to be naext
in importangs (130 sntries). The other important reas-
ons are traditissn and cusioms (44), wnod aj earance 43
entriss,of whion 36 are oontribsted by stainless stesl,
durability (35), tise swwed (33) of waich 19 are ‘cont-
ributad by stelaicos steel aad aluminium. From these
reasons, quslity of food cooksd, convenience, and tine
saved have u2on chosan a: the experimental variables

on socount of thoir fregquency and feasibility for experi-®

mentstion.

The reaspas for not using certzin types of utpnsils

are analysed and prossated in Iuble V.
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The most frequent reasin for not using certain
types of utenatls is that it is azainst tradition and
ouu;o-n, with a tosal of 73 entries. A wvary closely
rclaxog roason, i3 “Je have other utensila” (31). -Non-
duradility is montionsd by 30, mainly vwith regard to
eartncavare, aluminium wnd kalchatty. 4inother reason

is tnat the quality of food cooked is not good.

The probisms zngsuatsred by the homemakers in

using the variocus tyges of utensils are presented in

[able VI. .
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from the data siver in Table VI three problems ex-
pro?sad by tha e nakers stand foremost. Inconvenience
$s the most frenisni 3rodiesm encounterad by the home-
makers. It has & tolal of 43 smries of “which 14 -entrics
are with refersnce 10 bronge, 13 with kalohatty and 10
with brass. loneituaradility is another important problem. .
with 4) entries maialy eontributed by lead 216) and kal-
chatty (3). Defect in juality of the food has 21 entries
sontributed alaout evenly by aluminium, stainless steel
and brass.

From a stucy of t{requency of ihe use of various
materials for seversl food preparations Jiven in ‘Tadlg .
111, stainiess atvel, earthenvare, bronge, Lrazs and
asluminiua aras 203t anmwonly asad for (he naximsum number
of yreparations. i these, aluminium, staeinless steel,
brass and sarthensare were chosen o siudy the (ime
takan for ooukiug aud sleauing, palatabllity of the

food cooked and thz =oat of fuel involvad. ) .

The resalighi the cooking experiments with the four
utensils are discusged in the following order: time taken .
for cooking rise, deaue and tamarind kuzhamdu, palatabil-
ity of the food preparasions, cost of fusl, &y time taken
for cleaning the utansils after cooking.

The statisilcal ireatwwnt in all the exseriments is
ag follows: the analysis of varianco with thes '7' ratioe

and the 't' test were used to astaplish ithe significance
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TABLZ ¥IX

Tots: axen for Cooking dige and the hsnaiysie of
Mesz .gl&iziiﬁﬁm&_gﬁwﬁﬁiJL viensiis.
iape . ;gnailg ygod. Analysia of mean
140~ Sartndne .iunisn~ Srass. Stainiess differencas.
atas. vare. L. )~ SEconps FE08le

' D = 189
i 5300 2940 ZT00 2400 0.01 .

Dp,o5 = 134

il 3372 743 2530 2380 D 913, 75%*

2%S.S"
il 3360 2643 520 2402 Dpgpy = 108.00**
D = 546,25%%
‘ % : B&ALl
v 3180 2100 2580 2415 5 366,504

Total 13292 11031 10380 9557 AL1&S.S
» Dargs.s = 202-7o%% °

Hean 3303 2757.75 2595 2389.2% Dpigpr = 1"

R o

Pe 31.2 #< 0.01 . *

The results ,iven in Table VII indiouta that earth-
envare takes Ui .sxbews tine te cook rice, followed by
slusiniun and orese, while stainless ateel takes the
ninimus tigse. i 3ifrecence batwaasn the tinme taken Wy .
sluminium aal brovis 3 s significant beyoni five per oent
level, and the ditffera:ts in others are gi:nificant
nayond one par oont level. lloreover, the ditforoéoca in

eooking tine datvwesn sartienwars am all"dther uteansils

NOL#i~ The followit g azoroviations are ased in Table YIIs

3 s e boonward, Al = luasinium.
Bre Brass. 3.5« Stainlezas sieel.

*# jndicates &l .ifigance at one Jer ceat invel.
¢ indicates si cifice .oz ab five par cant ivale
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are very much larger than the differences among the metal
utensils theaselvas. Tho time takem in sarthenwvare is
abo;t one and & half times that of the stainless steel.
Tarls (}955)3 gtates that the higﬁ heat conductivity of
aluminius fawours the tranmmission of heat from the outer
sarfacs invard $o the contents of the utensil. Acocord-
ing to him, the trermal gonductivity of alu;iniaa is
G.504, whersaa ths thermal conductivity of poroelain,
vhich is a poor eondustor of heat is only 0.003.DeSazer
(1952)26 states that olay is the cnief component of both
porsslain and eaitnanvare. Therefora, it cwn be assumad
that sarthenvire may also be a poor oconductor of heat.
This explains ths differenpes in the iims taken to oook
rice in aluminium amd in earthanvare utensils. The thermal
conluctivity of alusinium is very high, being 0.504 when °
comparad to tnat of stainless stool, being 9.4 atu/ir/3q. °
Ft/Ee/oes.F (1955)22. (0.003 in Metris units).
iowevar, toe total time taksa o gook rige in aluminiua

utensil is graater than taatl tasen in stainless stpel. *
Thiz may ba 2xDiained as due i3 the fa0t that aluminium
haz a high speolfic heoat whan compared to that of state= °
leas stsel. Thoradrre alumininm absorbds more heat when
heated, than stainless steel, and sonsequently requires
more tima to got hoated before it can transait the heat
to the sontsats of the utensail. *

Bean3. Ihe total time takeu for cooking beans and the

analysis of mean differences in using the four utsusils
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given in Table Viil.

AQ P Analysis of mean

1io- Zurthen- Al Stailaless 41 fferances.

ates. wvare. ium. steel. . .
30.01 = 111
Djos = 1

1 1,740 1,500 1930 730 D..-g" 971.%0

III 1,643 1,9 102 47 Da&a«. = 696.%0

IV 1,743 1,457 N7 3 DM&&. = 454.2%

Al 6,971 5,922 4185 3,085 Papgc.s = 2Z75+00
Hoan 1,742.T5 1,43051046.25  T11.25 Dé&ax = 262.2%
Foa 210.7 + €101

The data iven in Table VIII iadicate that the earth; .
enware utensil takes maxiaus amount of time, and stainless
stoel takes the minimun, with aluminium and brass f;iliug
within the range. These results are simular to those obt~.
ained in cookaing ries. 4All the differeneces in oooking
time in Table ViII are sijnificant at one jer cent level
(vidz Appendix X ﬁ&r atalysis of variunce}. Horeover the
difference is var; high detwesen earthenvare and stainless
steel.

emarind Kashenbu., The total tims takcn. for cooking
tamarind kushaobu and the analysis of mean differences

in using the four utensils are given in Table IX.
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TA3L: IX

TOTAL TIM: Tak s I8 203400 FIR SOOLIAS TAX:I4D RULHAMBY
AN® [Hs ABALYSIN J7 KAt DIPPIRZSC3S IH il FOU{ R:20LIC

AT3S

Rep=- - _ltengile used. " Analysis of mean

lio~- ?mnlon alumite irass. FEovfen di fference.

aten. ‘“.1. fuc. NONE. .

X 1683 1350 1337 1200 Dyor ™ 105 .

(i 1670 1416 130 1103 By.o8 * 65

111 1683 1465 1283 1215 Dy sap = 936.5°

Iv 1703 1597 1345 1080 Dy.samr. = 261-39

Total 679 SHS . 5435 4593 Dprag = 296 °°

Hema 1634.75 1444.5 1325.75 1148.25 Dy .., = 240.25
? = 82.7 ? <0e1 D"ﬂr&i - 175..50.

Qar&M - ‘20.15

The data given in Table IX indicats that \thc mean .
differencea among sbhe uieunsils in cooking time for tmrizid
kughasbu are signifioant at one .ar geat level (vide Appen~ |
dix XI). Moreowsr, Lh' difference is very large bct.ynn
sartnenware wil $tuialens ateel. The results also indicate
that stainlese stesl tsikes the maxizua amount of time to
Jrepare tmrimrmzhwbu' which ,resents a picture totally
opposite Lo ﬁ’ru& of covking rioe and beans. The explanat-
ion for thia ma b; that tumariad 'kuzhmbu' needs large
amount of heai whigh has tu be absorbed in order to oook

it down to a thick soasistengy snd sarthenwars is cupabdle

of abaorbing and retaining such a lar@ amount of heat.
Therefors the tmsarind kushambu 18 cooked soonar in earth-’

anvare utensil than in the others. Tha oriteria for
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tamarind kughanbi :s tha garticular stage of aemi-solid
coansistency which is achiieved, much sooner in esrthenware
t.ha; in any zmatal utsasil. This aay be also dus %o the
faect tlzat eartonvars peing porous, abdsords water .50 that
the requirsd oonsistensy isreached quickly.
Pulatubllits i

dice. 4 sumaar, of the palatabilitj aeo;ea for rice
and the differsrces batwaen the mean scorea obiained by
rioe oooked ia ine fouyr utanszils ure glvea in Taubles X
and XI.

TA3L1 X
A SUBKA LY g Tds CALATABILITY SQ0R:8 733 4iSa

Jualit- ’2'!"‘52&&%921 | L2vel of sig-
ies Barthen~ rii@in- SJrass sicainless nificance

ware ius asteel
Griliu ‘.90 5060 3055 2.50 Fe 56.20
80 YUY~
ate. ¥« D09
Solour 4.50 350 300{) .75 F = 50.77
Flaffi~ 4.60 355 2.80 282 .
ness. ? < 0.01
TOM - ‘0 65 2. 8; 30 00 3.50 e
ness. ’ P = 55016
Jdour. ‘0 25 30 Q‘) 5. 10 3-% £ < Je 0‘

rTaste. 4.55 3.50 3.45 35§ a50.2

P < 0.01
Fw 20.%
?2 ¢ 2.01
Total 785 5B X690 T8.7Z° F = 50.13

Hean 4.56 Fe 4 515 312 P < 001
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fhe resuisu civen in .xbdla » sad X[ indicate a
sumaary of th: palatability scorzs anid the analysis
of ;aan differenves (vide -posadix xii) of the differ-
a1t qualitiss [uwd3sd or rice i3 all the.rfour utensils,
From the avera e 300rag obiainud for palatability of
rice in all the {mur utensils as judgad {rom the diff-
eront qualities o the rice gralas, it is f;und that
aarthenvars abtulns saxiaum soorss, stainless steel
optaias miniaum soyr-s, wdouminium and brass falling
within tnis ra: 2. From the data given in iabdla X
it is seen tnait 2artnenware is superior in all aspscts
to ths tnree stals. -iuvainium is superior to brluss
«nd stainiess steel i fluffiness, to sruss in colour,
{o stainiess stezl i, sejarateness of rains. Btéinlasg
stosl 1is sugerior 6. «luainium anl brass i tsadernass.
agcordin: o Jhild awd lins (1356)& tha astandard for
eookad cerasal is a5 follows:= "It should not nave lua)s;
it snould tend Lo resain 1(8 snape when hot; 1t should
pe s0ft and at L samse timae the shaps of the particle
should be retaiwd”. Juding from tnose standards rice
conkad in 2artnrivare utessil is found to have obtained
hi:hest seor2s foll.wed dy aluminium and ovrass, and
stainless staal obtainii: the yoorest senras. This wide
variation in the quaiitios of rice cooked in earthenware
atensil and otiaer metal tensils may be dae’ to the {uect
that rice requir:s sziow neit for giviag & satisfactory

Jroduct as steted oy tanlay snd Jline (1950)34. o sarth-



) 5T

enware being a poor oonductor o'f heat unlike metals,
helps in retaining low heat for a long time, which
faoi.uzaul gelatinisation of starch and fluffiness
of the grains. Jue to its high p.orosity,. earthanvare
abaorb;. the excess of water, so that the grains are
more separate than rice cooked in other utensils. In
the case of metul utsnsils, cooking is accemplishad
soonar dus to the quick trunsamission of heat, than in
the case of eartionwars utensil, and tne grains resain
slightly moist iue to their noa-absorbability and non-
porosity.

Deans. lables iil and XIII give a sumaary of -ihe
palatability soores and the mean differsnose in soorea.

anong the four utsasils obtained by beuns respactively.
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TA3L 1 XII
SUMMARY OF I SALAUABILITY 330148 ¥t BIANS CUOKID
. I M~z UBenslls
. e __Utensil used Level of
qualities. +arthion= alunine Stain-~ signific-
vare. fum. 3Arass. less ance.
stesl.
Colouy 2.55 3080 3080 ‘om Ps= 320‘2
¥< 0.01
‘enderness A 4 4.50 4.25 4.5 F = 4.00
Doneness 3.50 4.50 4.75 4.2% P = 37.52
? « 0.01
udour 5.00 '5.80 4.0) ‘065 & = ,2029
¥ o 9,01
Taste 2.10 4.00 3.50 4.50 F = 24.%9
P <0.01
Total '5090 20.60 20.30 21.90
Hean 30‘3 4.12 4.07 4.38
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From ths raziits clven in Tuble A:l Lhe aversyle
seoras obtadaa? Tur owl dadiliiy of u2aas are found
L )

t0 oe ni < nest (or stiint:ss steei {ollrwed by alumin-

g, and brads il 2.0, QUWere soisditing tha poor:st
SO0 8e HOr=oY¥Or, tiz romiits civen in faole L.l
{vide apgendix ~iil) ais: indiewte that all the wetals
are supsrior tn gari enware with regard o ratetion
a{ colour ani Jdoneisss »{ usans cookad in them.

e rding to child ad Hilos (1933)°, the cell
sbracture of pluct is browsn down luvrdi; cookinge ihey
furtnar state thiad uhe standards for cooking vegatadles
shoukd b» that 2abir«l srien colour should be retained,
the vezataols shouid D¢ Leuier und at the same time
should hold tzipy shape wd the watar should be couwp-
lotely absorbods Judsin: from thesd standaris, the
ealitability soorcg obtained by dains cookad ia stain- .
loss gteel are .17 9t nest, followed o wlunintium, and
BLass, sartosawars oilaaais, he lowest sgiras.  Love
(1355)35—>01ﬂ%m put wnabt enlirophylli, she piloaont, which  ©
Zivas tas gre:. 00loar o Lne vejetaule 18 desioryad
oy neate iha shiorogn/li i0edngos:s worae raplily at
high teaper:tira o&ui longar period of hesting. Honce
tha retontion i colour by bean: cook:d in stainlass
steol utensil iy be ius o Lhe {uet ihal the vasatable
in in contact wits neail for a comparntiiely shorter
orriod of tias. @nez e luss of chlorcphyll, due to
heating misht mav: vaean ainiaised, wiereas in tne case

of earthenwara ube .. ils, the veistanie is in contact

\



. . 6‘
. .

with the boilin; water jor a long tine, which may lead

t0 8 greater icss of ohlorophyll.

Jable XIV and XV gives a suamary
of the mnmguuy scores and the aean differences bet~
veen the palatasility scores odtained for tamarind kuzh-
aabu in the four atansils.

2aBL A XIV . ]

¢ )
A SUAMARY P IH.. vALALABILITY 3005 1R TAMARIAD KULHAKBU

Cualities. Level of sig-

nifiocance. -
Colour 205‘) 2055 }.30 2-50 P = 1409‘

2< 0.01
consistency 1.5% %.50 3.00 2.00 F = 69.33

2 (0001 b4
Odeour 4. 7% 4.50 3.80 4.00 F=u 89.11

P <009 ®
Taste 4,80 4.20 4.50 4,50 ¥Fwe 1.3
{otal ‘5.55 14.” 1%.10 12.50
Mean J. 41 %e 69 3.8  3.13
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Tadli XV

ABALYSIS JF BoA ui .L 3 i .:’ N T | O PALATABILITY
SOJeAG PR ToA LY mdall S AMINR0 Td . POUR UT 25108

)

Jualities. " o D bt @ - B
Brkad Bris Bras. s AL&E  AlaS.5  E£&3.8

“olour 1.25" ‘oa‘* 1.”" 0.00 0‘05 0.05
JO 0‘39051 i *

33,050+ 38

Consistenay =030 Ded4%  1.00%* 1,35%% 1,50%% ). 45
Du.o1ﬂ075

99,050+ 26

Jdoar "0070‘** -0075"“0.20 -ﬁ).?‘i QaHre 0.7’"
30.01'0.¢2 .

9'3005’3.2? |

Taste Je 50 =D B0n* 0.50’ o 60t 0.20 0.80%%

99,05=0,32
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)
It is sean from Tabla 7LV that tanmariand kuzhasibu

prepared in asrass otz paxlmum scoras, followed by

.
aluminium, asariheonwarse ind stainlscs stael. Twarind
kughambu preparad in cariienware cbtiinsehl zheat scores
for adour «nd tu~te .und iha scores obiaiined for consist-
anosy and eolour :re Mor. Tha reasen for iths low soores
in oonslisgtenoy is that the temaring kuzh&mﬁa prepared in
sarthanwars begones thiok very sosn after the ressvel
from fire. = it ‘7 iercens, the Kuzhanbu alss Lecomaes
Jdark, assumin. s omor colour. Slmilarly, tasaring
dughasbu preparad 1v stainless steel odtalned tha lowest
scorss for oolour :3d eoqmistoncy. From the datd given
in Table A¥ (vida :ppowdix 1Y) it is sa21n that brass is
very signifiosatir =uperisy to the othor throa uaterialis
in colour. it in -uyerior to stainlac-s stesl in oconsist-
2n0y and tastae. «luminium i suporior $o sarthenware
wnd stainioss steel in consistency. Stainlass steel and
brags ara iafecicr o aluminiug and audrthenwara in oldour.
208k of ruei, .

Tha total oozt of fuel for sooking rice, beans and

tamarind Kuzhaabu =1t the aial ygis of wmoun differances

in the four uteasies are siven in Tubla XVi.
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]
the results also indicate that :hero ia no signifiocant
difference in the tims taken for cleaning between sarth-
anvé}a and brass. ihas differsnce bstwosn brass and
aluminium is nignlfisant 3% five bar cent level, all the
othors ;eing st onifizant at one ger WL leval (vids
Appanidiz AVi). ihe rsason that earthenvare requires a
long time for oleaning may be due %0 the rowsh surface
of the carthaawara utansil so that tha rige particle s
stick to the bostom of the utensil. Henae soaxing is
nesdeo 80 soften the rice particios. Srass utensil
also requires a losg thme for claaning, us it needs
scrabbing with Swaarind aad souynul powder, tu sive the

orizinal lustire. ~tainiese steal utensil takes the

loast amcunt of tise for oleaniag.
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V. SUBRMARY AND CONCLUSIONS.

A survey of tha oooking utensils used in 75 house-
nolds ia Coimbatore showed that aluminium, brass, bronse,
stainless steel and ecarthenware were the common naterials
used. Of thess, four naterials, aluminium, .sutnlou .
steel, brass and carthenvare were selected for a compar-
ative study of the time and money expenditure involved
in oooking, and the palatability of three common south
Indian food preparasions, namely rice, baans .md tamaring
xushanbu. The follovwing ocondusions were arrived at:

1. 3arthenvare oonsumss the maxinmum time and stainless. -
stoel oconsumes the minimum time for oooking all the
thr se preparations, brass and aluminium falling within
this range.

2. With regard to the palatability of foods cooked, earth-
onvare is suitable for ocooking rigs and tamarind kush-

- ambu and stainiess steel for cooking vegetadles. .'rho
preparations evoked ia bress and aluminium are fairly
acgeptable.

3. The cost of fuel is maximum in earthenware and minimum
in stainless stoel. Howaver, the initial ocost of stain-
less steel utensils is hi:host among all the other
utensils and earthenware lowest.

4. With regard to she eass of oleaning after ocooking,
garthenvare takes the maximum time, followed by brass,

alusinium and stainle ss steel.
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APPENTIX 111

KBCIFY FOR MASALA FOR *TAMALIND KUTHAMBY®

a) Inerediects reouirads

' ked chillies.. . - - 2,0 s, )

Coriander seeds., . = .,
Pepper, . .. . .. . .. 5o
Jesta. . _ .. - - . 25 " .
Fenugreex, .. . . .. 5 " }
Asafoetida. . . _ . .. o5 " :
“affrob, .. . ,. .- o5
wurry leaves. | g,
Bengsl gram dhal.. . . _ | °
Blaik gram dbal.. ... so .

bl etiedt [
l.ui;anmmmtmrﬂuaummmx;. .
2. ioast over a hot {rying pan, .
3, Grind to a fins powder, -

L, /“tore in a dry, clean botile, tightly closed,

Kozhombea \
(. Mix oOne  Caxp of o ler Q,VJ 3o Gaams of
temarod |
2. Ay‘clci 2 groms of(m.so,[c..) cnd K GaomS .6f sell

3. Seasonk ”E;L m(‘L[;UL LJw:’( muj['a,t,_J

‘. ol (M 15 row Smell of Camorod Liscpperst-
) | .
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APFENDIX VI . .
ACOKE CARD Ful KICH
"ate: Judge:

Rindly Judg; the given samples without discussion and tick
against any gne quality under each hReading for each sampls,

- op o o . § e - —a
* . “ample “ample “ample “ample
ey epiie Taple waple a
J. APFEARANVE: .
a) Lrains “eparake:

Bach grain is separate

Gne or two grains stick
together

Grains stick together in
omall lumps .

Urains stick togetaer in
big lumps
. Product 48 in a mess . e

b) Lolour:

Very white

Yhite

Fairly white

%1i;shtly discoloured

NDiscoloured .
¢) Fluffiness:

Very fluffy and light

due to small splite .
in each grain

urains have few splits
and not very ligh

Grains have very fow
splits and fairly hieavy

Grains have no splite L
and look heavy CoAETE
Grains are very heavy and e
are slightly swelled
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APPENDIX VI Contdie | .

Quality *ﬂ:pl' ?agpln Eﬂgpli “anple

11, TARDIHUNES 7
Very soft
%of%
fairly soft .
hard
Very hard

111, ODUUR:
Qdour of well cooked rice
Ko odowr .
Jdour of uncooked rice
"lightly foreign odour
Very unpleasant odour .

IV, TASTE:
Very good
Good
Bland .
dad
Very bad .

- AR WD TN WD MDA N AP G G

- o - oy

Notgt- Any comments not covered by the above may be given
here,
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AFFENNIL  VIX

SCORS CIR"N FOR BRAHN

Judge:

Kindly .Judge t2s given samples without discussion and
tick against any 3ns quality undsr each heading for each

samyple,
Quality .a:plo agplo agplg -agplc
I, APPERKANCE:
a) iplour:
Matural green colour well
preserved
datural green colour ) .o

i1,

fairly well preserved
Heans alightly discoloured
Tiscoloured

Highly discoloured
DONBHES":

"ell co.ked

Fairly well cooked '
Juat cooked

Flightly under cooked
flightly over copked

Under cooked

Uver conked
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ARD LA VI wonbdte
D WS UG e N T MR A G N ARy SN S - - ape P B W bGP Wk GBSO S B WP W TR S0 T WS By e R 2 d

. BT e 1o P -
. . uaLj_t,y aﬁ‘;le flll;}z‘i‘J a:;le .ik.:,,le

W M es WM as @ an A A @e W % W S T WP W W g @ W ® @ @ e W W e = -

g T PRI Ty . ¢
1,.1&. LR .t'é.~ . T .
Vers o oL

gt § 4
sairiy soft .
vaprd

yery sard

IV, Wi

wdour of weli cooke. beaus

Bo udlour

vdour 9L unco. keud oeans .
“liphtly foreigs odour

Very unpieassnt odour

L 3PS & P

LA

Very .uod

00d

Sland

Mad .
very bad

OGP G W T S an v T W WD S - - T ST A G T O R G TR T AR D W M p e B S AR NP WP O AP TS WP WP N Y e NS A S

hotgi~ ‘uy comments Lol inciuded by the aLove may Ge _avedn
hure,
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[ ‘ g,
L] . .
. v
*pF R4 VIIX ,
TUNS RS PSRN TR A PO E’Y? Fu itapU
Nate: Judg e

* Kindly Jud e tue g iven samples witnout discussion
and tick agsinst any gne vuality under each heading for sach
sumple,

]
---—uo‘-u“n“-nu----—a-—-o-‘-‘-‘n--“----u-ﬂﬂ---ﬂﬂ-----‘-——-----ﬁn

“a?;le arple ample a?ple
[ g “; Y:

.--“-'-----------‘---‘-Qh------

wuality

1. AFPE i ¢
Lolour:
veary 1i;ht
Light
“lightly dark
Tark
Vaery dark
Ii, wuld 371 0XS .
Very thin
Tvin
"ligntly thick
thick
Very thick
Ululiae
Udour of covked tamarind .

b
$o 4
-t
L ]

rp foreign odour

Odour viuncooked tamarind

“light forei.n odour

very unjleasant odour .
Iv, 14 375

very good

»00d

Fairly good

bad

very bad

Lotei= Ny commenta not caversd by the avove way be .iven here, -



AFPENTLY XX

ARALY 1 oor ¥UoioH 8 Fun BHT TIoN TAKGH Qo vk
RICS In ot FUUR ULTN LS

]
Cource of um of Yeurees of Mean
variation squares fresdon sguUAres

u--—nab-pu---nuoon-‘u-—nn-un'---—--

5
detw.en utensils 1885508 3 €18503
"ithin replicates 92208 12 7609

Fmwdl,2

L]
“-O--‘--QQ’-M-‘-‘-‘--“------‘?

Fat 02.05 = 3,06 Fat 0,01 = 2,18 F < .U

T e 8 G W B W TS P B S D S S A WP S S A G D A WD T G N v S S G A S s G S S ek W R e T I W M WA WP W D A

“tandard Teviati n - witiiin -“" - f“*innxn variance

tandard rror of any two mean o
difierences o ".ﬁd = .‘" /1 1°

%

s
15l
<

0,05 " %505 * ¢

Cinimum difference required bet.een any two means ior signie °
ficance a% 5% level)
T B by 01 e D B Mg & i e -

» Y040170.05_ "g.Q1_"Q.05_E | AL 5

‘_‘-‘_‘“-‘-“-----‘*‘---‘-‘--”--

87.2 61.8 3,06 2,18 189 134 3303 2762,75 2595 2389.75

A Y g A e TP G WS G - - b+ D O B TSNP W G B T N A
. ]




AFFENDIX X

ANALY T Or VAGIANCR o fn¥ TIME TAKEN TG COOK
BENT N THB FUUR UTEN L8

.----55;;;; of “ums of Searoe of Hean T
variasion squares freedom sguarss

“------------ﬂ--ﬂﬂ-ﬁ---‘--Q---ﬂ.

3cnuocn.utenaila <178 54L0 3 726180
F e 270.7
Within utensils 32189 12 2682 -
Fat 0,05 » 3.06 Fat 0.0l = 2018 P < 0.01 o
ty for MLS e 3 .

.y s n .
D TeBy %501 %.05 %0.01 Co.05 Mr My HMgp  Boo

.-'-”--~------”-------'-‘--‘-----~

51.8 36.6 3.06 2,18 111 79  1742.75 MuB0.50 1046.25 7/1.25

[
€O B e - e - e d L 22 L L 3

@



APFTNNIAL X%

ABALYTIC oF VAKIANCR FPOR THY TIME I4KER TQO PaEF’:E
“TAMAAIND KUZiaMEU IN 10 FOUR UTBNTIL

“ource of  “um of "egree of Mean
variation sguares freedom squares

~o------~-¢ap-¢’---¢--nnn---nuon-

Betweon utensils 59a436 3 198145
“ithin replic- F - 82.7
ates 28899 12 24L,08
F at 0.05 « 3,06 F at 0,01 = 2,18 P < 0.01 -

T 8 DifL te? .

By SeBp %901 Yo.05 %0.03 %008 ME M Mer Moo

87.2 61.8 3.06 2,18 105 65 1684.75 lhhh.5 1323 1148.25

BB PGS 4B YD ED WD G HD % N5 b OB 4R 1B -y - -



APFRENIX  AIX

ARALY 17 GF VAURLIAHCS FUR Til ABAN SL0ART QoT ldBD g PALAIABILITY
KICB COKED 1IN Td7 »oU4 UTIEN ILZ

Luality “ource of variation  ".© df m.sq F e TeBy Tg.01° %08
1, Urains Between utensils 53 ) 18 56.20 o
Q.56 0,18 0,47 0,36
geparat! ~iehin rwncat“ 2 76 O, 32 3 0001
2. colour  Betwcen uten:ils L8.2 3 16.06 50.77 0.57 4 18 o.48 0.36
“ithin replicates 2,1 7 0.32F 0.01
3, Fluffi- Botween utensils bu,65 3 14,88 50.16 Q¢35 0,18 0,45 0,35
ness “ithin replicates 22,55 76 0.30 F 0,01
b. Tender~ Between utensils 24,1 3 8,03 25.1 0.57 G.ic O.48 0,36 )
ness “ithin replicates 2,1 76 0.32P
" 5. Odour Between utensils 21,7 3 9.23 2.33 0.67 0.21 0.57 0.53
“ithin replicates 4.5 76 0.45 P 5.01 )
6. Taste Batween utensils 56,86 3 15.93 50.13 0.62 0,80 0.52 0.40
“ithin replicates 8.7 76 0.38 F 0,01

For 76 af ©0.01 = 2.66°; Y0.05 = 1.99
"0.05 (Minimum mean difference rejuired for :i1gnificance at 5% level) = 8y x %05

"0.01 (Minimd~ mean difference reguired ior si:njiicance at l» level) = %% x %9.01

’
(4 . Iy ¢ 1

58
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APPINDIX AV

ANALY ‘19 OF VARIANCE Fow [d® TUIAL Lol UF FUSL TO COOK RIVE
BEANS AND TAMARI:D KU HAMBU IN iii% Four VIERILS,

"o S oo -~

3ource of wn of Degreo;"of “'“n.- .
variation squares frecdom squires

.p-p--.---nu-‘”----------O.-O---.

Jetweaen
utensils 12,76 3 Lo
F = 21.2
~ithin
replicates 0.60 12 0.05 -

.ﬂ---‘-----------ﬂ-“’.-'--'---ﬂ“

¥ at 0005 - 3.06 & ax Q.Ol » Z.w P<°o°1 '

- - - - W S N

ARG O G 86 W0 G0 W A0 B L L 4 -

Iesta ior Differences by uso of 't

“m---o‘-“--» - D 4 0 WA s b L od

5By Vel D, "
2By “eBy % 01 %0.05 Po.01 0.08 M M Far P

.-Q“ﬂﬂ-’“-ﬂ‘-‘-'--—-"HQ---.----O

0.22 0,16 3.06 2.18 0,49 0.35 6.00 5.58 5.26 5.18

- -




