
a uprAKAtivs *rmm m  ajjummxqm, sr* 2bliss sris*., brass
AB?I BARtH^AHS GQ&nm BtRBSXLS *ITB MK2IBD fO FAUffA-

a i u n  of rooDft asp t i m  *m  m m m  w & fum w & *

-i \

»y C'_ ? . ' <' ;
Ssthor Viaala

A fhoois Subaitt^d to tho Untvorslty of Madras 
In Partial Falfilaont of tho noqulrwaonts For 

tho Pogroo of Mastor of Seionco

May 196a



Ihe investigator eocproesoe her grateful thanks , 
to t3r. (Mrs.) hajaanal f. ^evtdas, M . ,  Fh.!>.(Ohlo
tats), Principal, Sr* Avinaahliingaai Some Science -ollege, 

for her valuable guidance; Ml»# M. Usha, M«Sc., Lecturer 
in Mon* Science for tier help in  the preparation of the 
thesis; to ^ri *UV. Manuel, M.A., M.S4., Meed of the 
geeeareD ^epartoont, Sri Hemakrishna Mission fidyaiaya, 
for hie aesistance in statistical Analysis of ^ata; to . 
Miss P.% ftirmala, M.A*, lecturer in Physics for her help 
in the physical conceptsheed in the study; to the Swedish 
Consumer H«search Institute, "tockhole, ’Sweden; and to the 
Nickel Information Bureau, Bombay for tae information * 
supplied.



/
/*

ta& e op joirrairrs

LlOn )P ?A3l,JiS . . . • • • •  • • i

Li--*T nair*s3 . . . « • • »  • * i i
•

LI;'iT ■)?’ ATP32«M53S . . . • • • •  • • i i i

is t w t j t it n  . . . • • • • • • 1

op L r r .m ’r o s  . . . • • • • • 7

"lunjiniiaa . . . •  • • • • * 7
3t \inl ass S t«a l •  • V • • « 14
BplJ3 . . . • • « # • * 17
larth }?'wju*o . . . •  • • • * • 13

ovr 'lo rm T . p loirwn^s •  * * •  • • °5

3u**va/ af th» la >kin;» Matari  la • • • "5
Janklnr 8jcp«rifi»nta with tha Fa ir Titan a lia ?5
Salaatlnn a f toaipoa • • • • • • 7
Solo-attars af Sculps-rata and PraafiK5uros ‘ ar

fchalr working • • • • • • • r>7
3tan- arriiaatian a** fSKpariaantal l  •raradi-ras 37
Studios an Fuol Jansn-Rptian • • •  •  • 34
P a la ta b ili ty T j 3 h • *  • •  •  • 3*

R-JSHtTS AIT?? DlSjnS -iom •  •  • • • 9 39

Survay an Utanalla fa r  Jaoking it;> . . ?  rimnnt 3 33
ix p ip la n ts  with tho ' >ur Uha na il 48
Tin? Tak’ n far Joaklng • •  « •  m • 4r*
P a la ta b ility  T-J3 t • • • •  «  «■ 54
last a f P'.’.al • • • •  ♦ • 03
Jlaanin^ Tima • • • •  *  • . 35

£RJH*9A'tf \%: JOKJLHSION • • • • • • 57

BIT«.roO3AT-0nf • •  • •  •  • m

m - ’ n- r< •  • • • •  •

i i •

V
» ■ •



/*

* a O X f e

*• *iCi Oi;̂ . w  . .1.>d di ....

: r s*- i 0  „ ; i 1' i j o. ■'.. C : .
. - n : : & ty; '. :. ...

•
o* r  . r.. .i i. a r e r n t a

,.-U - c-reiTu •-yt -- ;ji
^ S-d Sr 2* *1;"a L . r ...

.. .id vjA L a 6  ‘i. -  or;
,ii r.. . r e n t a t - .'.: n 3.... a

\..:...j Xjt 1 >r n ^ t

W , ^ Ol .a'dj
.0.

.t

*. «. K? <i> a i ' L > I

U .> . ; t U U
' £ *W.', . ■ „ V *. ' L.v 3

. i 1/ ... i » v» y w 1. ' i >

1?

.’  i.< A  - it" l ,.il: u l*n  :...Aa

3r-

,d()

4*7,

4?

■■ W  4.  V i ., )  £

. cry:
. ■ . H. I i ■j. a C ••i.lK; •-»!© -.iJ !■ * i. y ■

'r.v ley- ateimils
t,l, :c t r o.: ... :, ...Cl.-Jiid;.' i’or S.y iitiR ..no
r ..iy i . 1 ...<? «n ai . i er’cii.'.. -.-• .r. t;u. lour

: - .i i w

o > .

: .. - G t . s. i. w d ■; ;.t j - uIUJj j, •»Os)Kin L '̂dia «'.. i . ..t l i
■■ u .... uu ■’■■ n.i t ..-.. ft ! i }  .. ■ 3.1’ ' i  11 e
-;.:. r  ti .■ r  a t •» lei •

' ■ ucnary ai' La . ; a L - . r ; • ' W 1 ~ -- ■J rl’ r. - d C r ic e
A •
•

■w. - ■ ■ a a ir ily  K-i >.j - , i l  l  - €$x"\.'iccu -a - ! . f a ■■ i t ,•
55v >raL l - , r  l i r e  arm t  ̂ ’ - ■ :.ii' „ t . . r -̂ O

<..A . V J ' .' i i
C.; X V -1

. Aft t  t C- O  * • .. i O* > *>

'■n,r.y i r  cil" mm' ii iX
- • ’ . - »■* r*•- •. w*. %J. ■ -V Kyf.r •• • • :; . r

J. s ' .u.i-.ary V “■ u l _ •; r
v.,r:.iir.0U

‘4 " - i i/  i... •.
•

rC I ' ,1... • .iX ■
 ̂V ir.‘ i r-l

li t# i ; v. y x
* . i: a;(. * - i

t i yreneca ui Ci-t- ! -i iL ibi Li ty  
s-i-r e a. fear Ul.!.r«l8 ’
i r .. ... .. ... .. i  .■ i ..... o*. . - 1. o r  do.:i.v.r. . n.l

*y ̂  * OX :;:■ £ ; V, ’/ 3 .— -i - J ... i  « t‘
>■  . .  L  . . .  r . f . i i.ur

j.L

,t . . jU-
!1L L ■ ■ r iil Hii.y -1 ■
•ur ui. ..'r-.-iVs

. c . .  % i

i.cr,.? L-e i?U.
r: • J.. i  ©i ; ■ c r i * .

vS Lf i,} ■ A n i l  ana L. a:
u x j n L. *.. 1 .:rd I ’ wt .:

:-;i—W ; d rarils*

■34

>5

i V



LIST OF FIOORSS
Page

Description of the Joking Utensil ‘*3

Farts of \ J na‘ ha 3tove • • 30



*

LIST OF APFSSBXISS

X btawlflir SalwdaU
XX tmom wise Distribution of Mat®rials used for Joking Utensils*
XXX Ifeelpe for Tamarind Ruuhaatw
IF Rs suits of ths Triangular Tost
F Ths Standardised {bcperlaental Proaoduwas for looking Rios
FX floors Cfcufl for Rios
FIX floors lard for Beans
FXXX floors lard for Tasarind l&uhaata
XX Analysis of Fariama for ths Tiw Taken to look Rios in ths Fdtir Utensils. .
X Analysis of Far lam a for ths Tine Taken to look 'Beans in ths Four Utensils.
XX Analysis of Variants for the Tins Takon to PrepareTamarind Kushambu in ths Four Utensils* .
XXX Analysis of Variants for ths Mean »oorss obtained for palatabllity of Rise looked in the Four Utensils* •
XXIX Analysis of Farlanoe for the Mean Snores Obtained for Palatability of Beans looked in the Four Utensils.
XXF Analysis of Farisnea for the Ms an Sooros obtainedfor the Palslability of Tanarind Kushambu in the ■ Four Utensil e* *
XF Analysis of Varlams for the Total lost of FUel to , look Hoe, Beano, and taswrlnd Kurhtuntu in the fourutensils*' •
XFX Analysis of Farianoe for the Tim Tiken to llean the four utensils after looking.



I. IH7HODUCTIOM •

Food is one of ths basic necessities of nan. la 
order to be cone digestible and assimilable, food jsust 
undergo certain physical and ohsnioal changes before
and after ingestion. These changes are brought about

o
by cooking before food is consumed and by digestion, 
absorption and aetabolisn after food is ingested. Cook­
ing is essential not only to aaka food digestible, but 
also to render it attractive, tasty end to improve its

4

flavour. As Dowd and Dent (1948)1 point out, "Cooking, 
the preparation of food by the appiioation of hdat, in. 
the first atop in asking food available to the body". 
Therefore oooking of food has beoeae one of the main 
activities in our daily living and oonsuaee no re of the * 
homemaker* a time than any othar job. •

booking of food is as anoiont as the discovery of 
firs. In the primitive days, cooking was not always 
carried out in a container. The oldest aethod of cooking, 
was to hold the food dlrootly over the fire. As tias 
progressed, nan discovered the use of utensils for cook- ' 
ing. *

Many materials are now used for manufacturing oook­
ing utensils, suoh as aluainiun, brass, bronss, stainless 
stssl, iron, oopper, enameled wars, earthdnware, glass, 
wood and stone wars. In India, the most ooamonly uasd .

i
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Materials for oooking utonsils are iron* steel* oopperf
bronse* aluminium* braua and sons varieties of stones*

• 2 A survey conducted by Kanagaraj (i960) in Coimbatore* '
which oovered a sample of eighty households* shoved
that the cooking utensils used in those households were
(&lualnluat stainless steely brassv bronse, copper* irony

e
earthenware and stoneware* known as 'kalshatty*. Among 
thesey aluminium* brass* stainless steel and earthenware 
utensils were used by sore than 90 per cent of tho house* 
holds. Aluminium utensils were ueed by 92 per cent, brass

i

by 91 per oent* stainless steel by 61 per oent and earth­
enware by 60 per sent of the households. * . .

Cooking utensils are ueed daily in every household.
They suet possess sons qualities whioh will help then to 
withstand the dally wear and tear. Bar agar (1941)“* sugg­
ests that the following points should be given consider- * 
at Ion In the selection of oooklng utensilst- 
(1) Jurabilityi (2) uanltation) (3) Base of handling)
(4) yerforaanoe and (9) Coat. . *
He defines the durability of an utensil as its ability #
to retain Its shape* to resist scratching* pitting* warp­
ing and chipping and to withstand the nation of water* 
soldo* alkalies and high temperatures. By sanitation he 
neans that the oooklng utensil should be easy to dean 
and easy to be Maintained dean* without requiring Much 
special effort or care by the hoMSMaker. Cooking utensils.

t
l I
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should not be too heavy for ease of handling* Selcotion 
of heavy utensils will not always result In good manage-

e

meat, since oost of tine and energy involved in handling 
the heavy utensil any ho much greater than the actual 
saving ef fee ted through its durability.

-a
•Performanoo* is referred to by Baragar (1941) as

e

the ability of the cooking utensil to absorb and trans- 
ait heat froa the heat source to the food contained in 
it. Performance of the utensil is iaportant from the 
point of view of fuel economy.

Goat is yet another factor in determining the type 
of utensil to be purchased by a particular femlly. The • 
ooat of the utensil has to be considered in relation to 
all the other desirable qualities, namely, durability, 
sanitation, ease of handling and performance.

The qualities mentioned above depend upon the 
physical, oheaioal und mechanical properties of the 
materials used for manufacturlhg the utensils, for 
example, the performance of a utensil depends upon, 
physical properties such as thermal and electrical 
conductivity*, radiations! qualities and heat—absorbing 
qualities, which determine the extent to which the 
utensil can absorb, transmit or retain heat. The

e Thermal and electrical conductivity is thP measure of 
its ability to conduct heat and electricity.

I
»
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durability and case of handling do panda upon the frag­
ility • malleability*, ductility** and apaoifio gravity.

a
Cheaioal properties suoh as action of watsr, air* acids 
and alkalies ala? determine the quality of the utanail. 

Unfortunately, all the desirable qualities do not
* •

exist to gather in any single material used far aanufaot-
a •

urlng oMkia; utensils. Iha reason for this is that 
oats rials differ fro* a m  another in terns of their phys­
ical , chemical **id ;u*o«uaioal proper ties. arls (1950)* 
points out that iron, steal and aluminium and sometimes 
copper, are used f o r  dooming utensils, mainly due to 
their high thermal conductivities favouring transmission 
of heat. Honoe fo o u s  get cooked sooner in these utensils 
than, in others.

Some mater inn, such as brass ana copper, react with * 
foods oooked in mum, unless tnoy are giver, some apsoisl • 
treatment like tinning before putting them to use. some 
other materials suah us earthenware and glassware do not 
roaot with tH« food materials and hence need no special - 
treatment before they are need. v-iinless steel sad 
enamel edwar a are oaaier to ole an than others because of

•  _____  ______

* Malleability i a  th e  property of metal whioh enables it 
to be hammered and beaten into forms nuoh as that of 
thin sheets.

** ductility ii.; the proparty of motels whioh enables ths 
metal to be given a c o n s id e r a b le  amount of mechanical 
deformation.

I
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Xktese oonoorns usually have a Hoa* soonowlos Department* 
where trained Uo«s oorioaists eonduot tests on the diff-

e
erent utensils and 1 ^ 1 0 available the information to the 
oonsuaers. They Also educate the oonsuser by publishing 
valuable literature*

In view of t'ia paucity of suoh information* the• •
present study wan undertaken to compare four ootasonly 
used materials for i»anufaoturln*5 cooking utsnslls in 
i.icj Indian homos aaasiy* aluminium* stainless steel* 
brass and aart i-u tr# tfith referenoe to the initial east*  ̂
tha time taken w  cook t o  food and the palatabillty of

e
foods cooked in tho.su It is hoped that the findings .of 
this study will help the toaeaakar in the proper ehoioe 
„nd purchase of cocaine utensils*

i
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IX. :mu\i OF LITisKATUES.

Cooking utensils are the moat important household 
equipment^*. They sure usod daily and often put to rough 
use. They are subjected to hi;;h temperatures and the 
action of air* water* solutions of salts* alkalies and 
aeids and other substune^s, whioh may be naturally 
occurring in foods or added during the process of cook­
ing* Cooking materials are also subjected to the action 
of washing materials and detergents* sometimes as a 
result of these treatments the oooking utensils may get 
damaged* depending on the type of material used for . 
manufacturing them*

Child and Niles (1938)^ state* "It ie desirable to 
understand the characteristics of the different aateri- 
als used for oooaing utonsils in order to know how to 
use the oooking utensil* how to oars for it and how to 
olean itH. Honoe a brief description of the different 
materials namely aluminiua* stainless steel, brass and 
earthenware is ;iven in the following paragraph* s-

i&Hate&aftg.
Aluminium was Smoe considered as a luxury metal as 

can bs seen from tho following extract taken from Weaver 
and Foster (1954)^»-

e
"When Napoleon H I  (1803-1873)» nephew of Napoleon 

Bonaparte* dined in state* his guests had to bs contort 
to uss gold forks* napoleon himself used an aluminium

»
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forks only tho --rent vitro privileged to use suoh on 
expensive and 11:-ht aot *l as aluminium*.

o aBorum (19p7)1 states that aluminium became ohaap 
and available to all ^opls* whan Hall In 1836 disoov- 
arod tho prooes^ oX aunui'aaturing aluminium on commer- 
aiai basis at verj low oast.
Joourrsnos. %oaordi;v; to ;;ayal (1961) # "Aluminium Is 
the meet abandon t • idem ant iorcai.t; olght par cent of ths 
earth'e crust*. It is of secondary import otoo to iron9 
partly because it  never ooours in a free static avid part­
ly because of tho difficulties in its  oxtraotlon. 
tioholm, as quo sod by .ieyoark (1950. states that slusr • 
inium is extremely widespread in nature and ooours in
til* earth*a erusty in w&tor* in vegetation and also in 
animal tissues but in bailor quantities. The most imp­
ortant aluminium ninorun are teuixit© (flgdyigO) v CTjfO- * 
lits (SajAlig), yaldspar ).}) and sow varieties
of olay. HluminiUui in usually extracted from Bauxite
for commercial purposeas.
3qj&jjqsJLUoji .and ̂ .pajrJtkife,o£a-?jy.s.». iorum (1997) ? tutas

, .Ml- U a
taut aluminium is a light

metal with a blui.,1* tin,50* capable of taking a high 
polish, it is vofj ductile uad ; nail coble. The specific 
gravity of alutaliilum in -.60, th; maitin. point 660°0 
and tho do ilia. point 1800° J« It is a conductor Of
heat and eleotrioity.

Block aid Conant i1956)*1 state that purs aluminium

I
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la mads harder by alloying 16 with other metals, auoh
as copper, manganese, sino sad chromium, so that they 

• 19oan bo worked aoro easily* According to Ho lues (1959) 
aluminium which Is used for commercial purposes omtalaa 
99*2 par osnt pure aluminium and the remaining percent­
age la made up of Iron and ail loon. Aluminium whloh la

•  1
used for manufacturing cooking utensils contains the 
following elements in the percentages specified belows-

Aluminium* 39.5
Hanganose* 6
Copper. 4
H**gf tesium. 0*5

There are also other types of aluminium alleys, sueh ass
1) Magnalumin whloh contains!

Aluminium. 3 0 - 9 0
Magnesium, 1 0 - 2 0

2) Aluminium Bronse*
Aluminium* 38 - 95 ‘
Oopyer* 5 - 1 2  # '

Aluminium alloys are stronger and harder than pure 
aluminium* As arkes (1956)^ points out, the addition 
of other material!* increases the tensile strength of 
pure aluminium from four tons/square inch to 25 or 50 
tons/square Inoh.

When aluminium is exposed to air, its'brilliant 
lustre is destoryad by the formation of a layer of .
Aluminium oxide* But ** irkes (1956)^ states that*
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^dominium remains pr totia *ily unaltered by dry air,
while in aoiat ^ur and in boiling waur» the super-
flcial film oi aluminium oxide protects the ra@tal
from further action. âoordirv. to weaver and Foster 

■*(1^4 3 )1 reaction takes p±ace ontween aluminium and 
how water, only wuoa tho layer of aluminium oxide is 
removed completely from the metal* »he rm-otioa la 
vigorous and hydrogen utki aluminium hydroxide are 
formed*

2<*1 <• ■*) 3h2+2Ait jii)̂
IQstudies w*jr?; conducted by deymark (1J50 on

•

the effect of three different audios of water on . 
aluminium utensils which shoved that aluminium is 
corroded by hard water due to the orusance of salts 
contained in it* He alao states that aluminium dis­
solves both In acid t-vi .'il kali no solutions, acids 
dissolve the oxide film on aluminium and attack the

•metal beneath* hn action of hydrochloric acid la 
vigorous with the liOaration of hydro ;an and aluminium 
chloride* the reaction is represented by tho formula 
given below s-

2.41+5311 ** ? ,a z i^ .\ 2

Aluminium is ti so our rodeo by treatment with 
organ!o acids out not to the same extant aŝ  with in­
organic acids. xoorimdits carried out by Ueymark 
(1945)^ on the effect of tap water with a pH of 3.4
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per cent aeetlo acid solution, 9*5 per cent oxalic acid
solution and O.'i per cent bicarbonate solution showed
that of the aside, oxalic acid had a considerably greater
corrosive effect than other acids and acetic acid* is
somewhat more corrosive than citric acid.

The inherent qualities of aluminium, both physical• •
and chemical discussed above, makes aluminium a good 
metal for manufacturing cooking utensils* Due to Its 
high ductility, malleability and tensile strength, it 
lends Itself admirably to welding and riveting, which  ̂
are helpful in making utensils of any shape and size*

Valley (I960)^  points out that aluminium li avail, 
able in two forts®, 'Cast* and ’wrought*, the latter 
constituting about 30 per cent of the total production

eof aluminium industry* Both forms are used for manu­
facturing utensils. Alexander and Street (1934)^ *
define a ’wrought* aluminium utensil, as "Ono that has 
been forced into a desired shape by mechanical means; 
it may be rolled into sheets, bars or strips; it pay *
be hammered, forged, extruded, pressed or spun".
'Wrought* aluminium utensils are made from aluminium 
sheets of varying •ihlctenesses from 16 to 22 gauge.*

*

•Gauge is the unit of Wmaurment for the thickness of metal sheets (mltnels 195b)1 • As the gauge increases,the thioknsss deoroaues as for Instance for the standard 
gauge aero the t.ietcness is 0*324 inches and for the *gauge ten the thickness la 0,128 inahea. The gauges of utensils generally is around 20 for which the thickness *
la 0*036. '

l
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• brought* alum! ni jus utenculs -aada from sheets of aediua

and thiOKsr .;> i  .̂.'a m:® u ir* )i-3« Utensils Dade of thinner 

sheets may bo Lt ,;.i •*>;, ? ooetiy, but swy not stand

hard wear- • ;ut* niua utensils are shaded by pour-

in ; iiquid a.iu%ioi rs i*»t • uouids of luaired patterns.

* Jast* aLumirtiu in soft aid tensile. do.oorally •oast’

aluminium ateofut:- ■*•” ? Ho *vier tHlaker than those

taade f  roa #wrou -it* %-h-ri itwi* Hor-jovor *c *fd' alominima

utensils are ri; ;lf ••. *4 do not warp* • study conducted

by >ator and s . t to find out the of foot of the
»

fchiokneae of a n.i-.noti. ■> its  t iortaal efficiency showed 

that for ^enerat --r, stnti o f  madiuia . ratios tsay ,*rovo
«

no re efficient those of cither the thickest or the

thinnest ^au^nr:;. -nuvhor utudy oar tied out by hood 

(Vj-r-'S) u  on the i ;arinl efficiency >tf stow kettles of 

aluminium wtr» - ■ ■ >2nameiodware, snowed a sii.xhtiy higher 

efficiency than -no thinner asws of * oast * aluminium, 

in is was due to i»-.o i»*ot that the button of the • curt* 

aluminium wa« r»<n -or soar tbit of tno thin-wailed *c-ist’ 

aiuamiua uteunii. .denoo it  concluded that the «ff- 
♦oienoy of tnu .,?s *nsii d : ponded more on the heat-absorb- 

in-; quality oC the Material than on the thickness of the

-«s»* ..... .a*

• Che ratal o f  f a 
fo llo w ! a,; for:**

■L -  : 
.. : ; ■ '* :'

-ditr .
v ' 1 4 riX

A-vi :?;}t (V i f h )10 qivo the 
-»; fic ien oy  s •

j »  .^ei*?ht o f  w ' uo. a,, y r  • ;s %  r i 1--* in tee*j»er *ture in  ^
tWauts x v * j ' '•" ’ * *“.y '. < vj ' • i-„l j ^  4.14

( calorie vti*cm .; •■» 4.1 watte seconds.
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•cum. It w u  al m  found that th« heat-absorbing quality 
was.aore in the oats of roughsr surfaoss than in ths oass 
of smoother areas.

utonsils aro given a treatment known as *Anodisation'v 
in which ths film of aluainiua oxide on tho.surface of • 
the utensil is increased up to one thousandth of an inch 
and the bottom is darkened• This treatment inoreases 
the corrosion resistant quality of the aluainiua utensils. 
Although darkening of the bottom of the utensil Bakes 
then lees attractive* it is advantageous* as it increases 
the heat-absorbing quality of tho utonsil. ’
Aotlon of 1'oodp Aoids and Alkalioe on AXimLnLm^OQQkim  

Utensils. Fiteli and Fronois (1955)1^ point out* when 
any aoid containing food ia oookod in an aluainiua utensil*
ths aoids in tho food reaot with the aluainiua and eaall 
quantities of aluainiua salts are foraed. for exeaple* 
aluainiua tartarate or ait rats is formed when foods cont­
aining tartario aoid or oitrio aoid are oookod in An alua­
iniua utensil as indicated below»-

Alexander and Street (1954)** state that aluainiua

3

(Aluainiua Tartarate)
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2 CafiO - COOH ♦ 6A1 2 SHOQOQ A1 ♦ 3H
2

GHg - COOH CHgCOO
(Aluminium citrate) ‘

The formation of these salts, however, do not seem 
to affsot ths flavour of ths foods oooked nor sro thsy . 
harmful, if absorbed from ths Intoatlnsl tract.

VftmgUtaA ^«iSrW£ttia.<?t M to k t. Stainless
stool is tho itnoral nans given for a numbor of alloys of . 
stool used for manufacturing oooktng utonsils and other 
equipments. Xt is an alloy of stool and chromium, with* 
iron as tho basio metal. Other motels msy also bo added 
to tho steel-ohrotoium combination to obtain stool with

o

special characteristic* such asi rosistanoo to high temp­
eratures and oorrosion. Houghton (1961) indloatos that 
there are approximately 30 varlotios of stainless stool 
obtained by tho addition of different elements suoh as 
nickel, manganese, molybdenum, phosphorus, selenium, 
ailioon, sulphur, titanium and sinoonin, to the baoio
•teel-ohroaiu* combination, the quality of the particular 
variety of stainless steel else depends on tbs proportion 
of the ingredients added to the basio alloy of steel.

The stainless steel whlah is used for oooking uten­
sils is generally known as ths 18/8 type vhioh mesas that 
ths alloy contains 18 per osnt chromium and 8 per oent
nickel besides other elements. One of ths stainless steal

l
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* 21manufacturers of Hadras State (1961) uao ordinarily 
tho 18/8 typo stainless stool ohooto of 22 gauge for

o
manufacturing cooking utensils. Xho percentages of
other elements vhioh are included in the combination
known as the nisaber 502 type arst-

Carbon. 0.03 to 0«15#
Hiuiganese. 2
4U09IU 1

Phosphorus. 0*04
oulphur. 0.05

Another type of stainless steel has been reoommsndsd 
by Xhe Aaerioan iron and Steel Institute (1955)22 known, 
as the number 304 type for manufacturing cooking uten­
sils. The percentage of other elements added to the 
basic combination are»-

Chromium* 18 to 20
£iokel* 3 to 12
Carbon* 0*08
Manganese* 2
Gil loon. 1
Phosphorus. 0*045
galphur* 0.05

All stainless stsel utensils havs the ability to 
reelet rusting and staining* The nickel Information 
Bureau of Bomba.^ . 0961)2^ proclaims that stainless 
steel ie preferable for cooking purposes because of 
its heat-real a ting and corrosion-resisting properties.

I
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Stainless stssl la a solid metal and as strong as 
ordinary stool. Xt is harder than tho alloys of oopper 
and aluminium. Honoo it doss not ohip, pool or flaks 
way. .

Stainless stssl is not affsotsd by alkaliss and 
acids. Child and Allas (1936)6 stats that stainlssa stssl* 
doss not tarnish when exposed to atmosphsrie air. Aoooidl­
ing to i’sst and Xhys (19S5)2* stainlssa stssl always re­
tains ths now look because it oan take and retain high 
polish.
Slftlajm.ltldL .^*»L,y.*gniiUfl« Broughton (1961)20 
remarks that in Britain sad U.S.A. stainlsss stssl has 
boon in use for working surfaces, kltshsn tools and 
outlsry for ths past several years. Greater uss of stain­
less stssl for oooicing utensils as sauospans and frying * 
pans has been fasilitatsd by new techniques in ths prod- • 
uotloa and increased availability of ths matal.

Stainless stssl utensils ere becoming aore and more 
familiar in ths Indian kitchens. However, the uss of • 
stainlsss stssl for cooking purposes is limited sines 
ths stainlsss stssl varieties which eontain a higher * 
percentage of ohrqaium and nioksl then other types are 
not good oonduotors of heat. Therefore ths food gets 
burnt more readily at ths bottom of the utensil where 
ths heating is intense and not evenly distributed. When "
a stainlsss stssl utensil is heated for a long time at a *
high temperature* it becomes discoloured at different

l
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parts which is known as 'hot spots'•
In spits of thsos drawbacks and its exorbitant oostf

s
stainless steal is becoming popular dap by day duo to its 
other qualities suoh as durability* resistance to-corns* . 
ion* ease of cleaning and attractive appearance.

■tC&gfe. .• u
Composition end .flemuftlM. .it-floats Valley (I960) 
defines brass as an alloy of copper and sine. According 
to 31 soo (1941)25# there are two varieties of braes known 
as the 'high brass' and the 'low brass' which are widely , 
used. The high brass sentains 90 per cent or sore of sine 
and the low braes contains less than 29 per oent sine. .
There are also other varieties known as the aunts aetalv 
o o m m  ratal bronse* red brass and manganese bronse.

The colours of the different types of brass vary fron 
bright yellow to s reddish yellow. The composition of * 
eoae of the well-known types of brass * given in Table I.

TAILS X. ‘
• TK3 GOKiOSXTXOH OF TH3 DIFFSKSHT TTFS3 pF BEASS;

Sense. ___Composition-Far cent site.
bopper. lino.Tin. Lead. Hioksl. Manganese.

1. High brass• • 69 59 - 4SS m

2. Low brass* 80 20 - - - -
9. Hunts aetal. 60 40 - - 4S» «a
4. Conneraial £8I 10 - - • -
9. Hed brass. 89 9 9 9 -
6. Manganese braes. 99 39.8 0.7 - 0.9
* fron Sisoo —

l



For manufacturing cooking utensils* the composition 
of brass used in bfa par sent oopper and 34 par cent sine. 
arm*. aookla«.0tonsils. brass is a strong and duotil® 
alloy* it t-crui.cites whan exposed to air and water be­
cause of its copper content reacting with the oar bon
dioxide of air* laming copper carbonate* which is green• *
in colour* known as verdigris* Long contact of brass 
utensil with food acids such as tartaric aoid* cltrio 
acid and acetic aold r. suits in the formation of poison­
ous copper salts of the respective aeids* Valley (1960)^*, 
cautions taut due to this reaotiou* the use of brass as 
each far caokui.: pur pesos should be prohibited* There­
fore* in order to avoid tarnishing brass utensils are 
tinned, A thin costing of tin prevents the contact of

e
food acids with toe cop mr in the alloy*

♦arth® aware. *
J® Pager defines pottery a® "faro of any

Aind made from ol.uy and hardened by fire* comprising the
three important fields of earthenware, stoneware -and *
porcelain*. The hhodl hramodyog Vidyalaya of the Gandhi-

27 *niketan Aahrura at kallupatti (U60) * reports that the 
origin of pottery'industry is not known, from ancient 
times clay has bo mi uaa for asking fireproof and imper­
vious household utensils. Handre s of specimens found 
on tu® sit© of hohanjaiiaro and narappa indicate that the 
art of making pottery goes back to the times of th® Indus* 
valley civilisation from 3000 to &j00 B.J. The art of

18
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colouring, the application of glass and the gsometrio
pat torn on the jots show a high level of tsohnlo&llty
and riohnees of thought. They further state that Sgypt
which is considered to he the cradle land of oivilisat—
Ion knew the art of Baking pottery about the sane ti>ae
as India, iart wmware was largely used in ĝypt for

•  _ •

domestic purposes. In the aaao way, China had made the 
greatest contribution to pottery-oaking by the invention 
of porcelain potteries. The potteries of China and 
Japan are considered to be highly artistic. The art of # 
asking pottery was also found to be highly developed in 
countries like candinavia, Greece, Gpain, France, dotpe* 
Denmark and Liussia.
goaaosltloo and xrapert.ls.8 According

e
to toe report of the Khadi Oraaodyog Vidhyalaya of 
Oandhiniketan Ashram of kallupattl (i960)27 clay is the * 
basic material used in the making of pottery. Clay is 
formed in nature by the disintegration or weathering of 
rooms, iiinna (1995)^ states that day differs tr&m *
earth and soil in that it possesses certain character- 
istios which earth and soil do not possess. Although 
clay Is distributed widely in nature, most of it is 
concealed under the soil. It usually appears as a 
greenish or bluish substance of class and uniform 
structure. Si ruts (1995)^  furtner points out that 
■'such days as are commonly found a an be used for the .
manufacture of «o*26 kind of pottery, but in the groat

l
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majority of oases* the ware will be rod whoa fired 
bscaus* the olay contain* a portion of oxide of Iron".
Pure olay is known so hydrous aluminium oilicate as it 
contains silica, alumina and water in its composition* 
Commercial or workable <*Luy also contains sand,other 
imparities mnh m  li.se or oxide of iron. The physios!

• go*
and chemical nature of Hand vary widely, dinns (1955) 

states that the physios! properties of saal depend upon 

ita  fineness. are sand is  known as quarts sand. Feld­

spar is  formed by a crushed rook of almost any oonpoe- ( 

ition. liach o f those ingredients d ay , quarts and feld­

spar has an Important part to play in making pottery., . 

the quality o f pottery depends upon tha physical

properties of the clay used* The Khadi Gramodyog Vidh—
2*7 *yalaya of QandHiniawtan* kallupatti (1960) refers to 

the physios! qualities of clay as follows* Plastic * 
when atoist and iiaru when dry and able to retain its
shaps wnon dried capable of forming into a rook-like

29mass when heated to irtoadeaoenoe. Jinnts (1955) .points * 
out that plasticity* porosity and v itrification  are the 

physical qualities required of clay. Plasticity is  

the quality which‘helps in shaping the d ay  into the 

required shape*

The second property required o f clay is  porosity*
A porous clay helps in permitting the water to asoaps 
freely* pr«ventla.> warping and cracking of potteries . 

whan dried. orosity is  produced by adding *aud *to the

l
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natural olay. Goars*} sand Is more off active than a 
fins sand* However, too soars* a sand any interfere 
with ths delicate working* while too fins a sand may 
produoe a dsnss eubstanoe* Msnos porosity and plaat- 
icity should ho balanced properly*

The third property which la required• •
of day is its uoility to yisld to Urn action of high 
temperature, so that it is possible to got a wars 
hard, durable arid sonorous* this property is Known as 
* vitrification* nr •dsnsifioation*• Vitrification or 
donsifloation is duo to the presence of feldspar or 
fusible sand* Vitrification is greater with fine , . 
grained foldspar than with a ooarse feldspar. It gives 
the pottery the anility to withstand high temperatures* 
Types of days* 4--s fcager (1952)26 enumerates fivo types ’ 
of day used for tasking pottery* They are* Kaolin or * 
China day, which is a whits burnin; residual clay ussd 
in making china w-irest Bali clay is u plastic day**
Cwing to its  high plasticity i t  is  ussd as ono o f.the * 

ingredients for asking porcelains Glonsw&r© ©lay is  

also a plastic clay, which becomes a dense impervious 

body on burning! •follow clay is a ©oai-refraotory day 
employed for waiting yellow wars; notort clay is  a donee 

burning f ir s  d ay  frequently uso-i for the manufacture of 
stoneware. iho Khsdl oramodyog Vidhyelaya'of Kallupatti 
(1^60)^ aentlohftwo more varieties of day, the feldspar, 
and cedi veto ry day* feldspar clay which contain!© silicate

l
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of aluminium os* x»tusaium la available In largo quartfc- 
ities.
iwmMSJlLK&A^  In India, three

type* o f el ay arc uvaixade in rondy-mad j form for

making potteris®. They are th«> white, brownish black

and black clays. ditto* tnc proportion of those clay*• •
differ with <*«4»n other* they are always used in comb­
ination to give the boat product.

The first obey in manufacture of potiory Is to 
remove tho for ox ,u particles »uoh ant weo «s, am«*ll 1
stones and leave* from the clay. Xha clay is  f irs t  dried 

and than beaten well with a Oat into small Oita** The . 

Olay is than dissolved in a cistern at an elovacud pos­

ition which has tors* outlets on® above the other at 

different levels. #h*n the ol% is  dissolved completely * 

the heavy matter® like  stones go to the bottom and light • 

foreign matter® like leaves, weeds, float on top. These 

are removed from ins mixture with the help of a net* sieve. 

The pure solution o f clay which stands over the thick * 

paste-like slurry is  decanted through the topmost and 

muddle outlets. This process 1® repeated until a l l  the * 

heavy impurities are collected at the bottom and thrown 

away, the clay particles o f tho solutions are allowed 

to settle and sm  water at the top is  filtered . The 

thick day  strip  thus obtained is baked in* tho sun and 

made into day  cakes which era pure clay without any . 

impurities. In trie neat step the half-baked d a y  is

V
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spread on a thin layer of sand and kneaded with leg or

hand after sprinkling water to make it  into a workable

soonth paste, mo kneaded clay is  thon thro%m on the

potter* s wheel and shaped by an experienced potter to

the required fora when the wheel is  rotated at a good

speed. When the xr.si arc s t i l l  moist, they are beaten• •
up well with a fla t  wood n bat to release any air-space 

in the clay toady or to f i l l  in gape that might have 

formed in the layers.’

After dryi- ;* the potteries are glased. Binns 

( W 5 ) 27 defines flaxes m  ‘'Impervious silicate  coating 

which arc developed, on ceramic artic les by the fusion . 

of mixtures of inorganic materials®. 01 asss prevent 

the penetration of liquids and give a smooth* easily  

sleunable surface.

The potteries ■■.arc coated with ,5lase and are dried * 

and then fired to fac ilita te  tho melting and fusion of 

the glass, firing of pottery is  also necessary to'make 

It hard and insoluble in water. >? eager (1952) , 

states that “for firing pottery either muffle or sagger 

kiln is  used . . .  for earthenware, the muffle kiln is  

generally used VrAoh tmy be permanently bu ilt-in  or 

portable furnaces®. According to the Ehadi aramodyog 

Report of Raliupitti (1‘iSO)27 Indian -potters use open 

bhattis for firing buttery.

:arthecware Poking *alley (I960)1*  states, .

earthenware utcnsiA® arc brawn in colour. Ihey ruse

V
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above laOO° 3. rhay ato brittla and are poor ocmduotors
of heat* They do not tike a high pollen. '.arthamware
la not attacked o atmospheric airv water, adds and
alkalies. Sinne the raw materials are easily available
the ooat of earthenware utensils Is comparatively cheaper
and they are widely need In many parts of India, aspect*• •
ally in rural ar̂ as.

%
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in. * *<ocr2xm£.

The experimental procedure ooneieted of two parts* 
namely a survey of tho cooking materials used in order

0

to enable tho solootion of oooking materials for the
oooking experliasnte and then compare the different materials

• •
used for cooking utensils with regard to paiatability of 
food* time and money expenditure*

<
The purpose of t.he survey was to find out the various 

types of oookin ?; utensils used and the extent to whioh 
they are used in homes belonging to different income  ̂. 
groups, the steps involved in the atudy wore as follows 
Selection of survey method) selection of the sample of 
homemakers) framing the interview eohedule (Appendix I)) * 
Qolleetion of data) tabulation and interpretation of * 
results*
Itlftg.Uffa of MlftftU Interview method waa oftoaen
as the tool for the study einoe it ie poeeibie to obtain *
ail the required information by this method.

.,<>■£ .SM iikU, A oaapio of 75 families was oeieoted*
for the study on xvuidoa basis, o f those* about 20 families
were from students of ri Avinashilingaa Hoorn Sole nos *
College and 20 families of the pupils of Sri MViimshilingaa
Xrust high school and the rest from tho v..'. Pur am suburban *

•ilsmsntary Softool, as It was thought that suoh a sample . 
would include ail income groups. The families wore soleotod

s



by taking a very fourth member from the respective oLw m i . 
Framing th» .XftUgAiM-artMdiAgj. An interview aehedule

a

(Appendix XXX) wae triwad to elicit information on the
followingi The typos of cooking utensils used; the
preparations for vnioh they are used; reasons for using
and not using the utensllsi problems involved in using• •
them* materials used for cleaning and washing the various 
types of utensllsi household fuel used and the major 
eriteria for buying cooking utensils.

From the data given in the Appendix (XI) it is found % 
that stainless steal and brass are used by i rallies of 
all income groups# whereas aluminium andearthsnware arc • 
used mainly by families of middle income groups. Moreover, 
exoept in the ease of brose# all those utensils are put to

a
daily use. Although the percentage of families using iron,
bronze and kalohatty are high# they are used only for
oertain preparations (Table JJE ). Henoo# for oooking ex-
perimsnta# aluminium, stainless steal# brass and earthen­

. aware ware selected. •
S a ^ a s L M m k m ^ M ̂ Alli-feSa.

aThe objeot of the experiment was to oomparo four diff­
erent materials uafjfd for manufacturing cooking utensils# 
namely# aLualniun, stainless steel# brass and earthenware, 
with regard to oust# naliitubility of the foods cooked In

athem# time taken for oooaing and consumption of fuel and 
ease of cleaning# by oooking the selected preparations* • 
rioe# beans and *t»iarind kumhambu*. This was done in the



9
0

27

f o llo w in g  s t a g e d

G a le o t io n  o f  a o aip sm . .-tloo, w h ich  I s  th o  s t a p le  fo o d

o f  s o u th  In d ia n a  was cm® o f  tho th ro e  common so u th

In d ia n  fo o d  p r e p a r a t io n s  s e le c t e d  f o r  th e  s tu d y . • F re n c h

beans* a  v e g e ta b le  oow aonly e a te n  in  th e In d ia n  hones*

was ch o se n  a s  fchn v e g e t a b le , in  o rd e r  to  s tu d y  th o  q u a l-
• •

i t y  o f  th e p ro d u ct*  ooojtud in  the d if f e r e n t  ty p e s  o f  

u t e n s i ls .  T a-aarind  kuzham bu was s e le c t e d  a s  ta m a rin d  

l a  w id e ly  used in  o a th  In d ia n  p re p a ra tio n s *  su ch  a s  

* sa a b a r*  and •rasuia* to  g iv e  t a r t n e s s  (S r in iv a s a n *  it so 

and B a a try  1 9 5 9 ) ^ .  

aeieotlon .of
O ooklag U t e n s ils .  U t e n s ils  made o f  th e fo u r  

commonly use d  m a t e r ia ls *  d  m in iu ia , s t a in le s s  s t e e l*
e

b r a s s  and e a rth e n w a re  w are s e le c t e d  f o r  th e  s tu d y  

( f ig u r e  1 ) .  -me t h ic k n e s s  o f  th e  u t e n s i ls  o t h e r  th a n  * 

th e  e a rth e n w a re  one* w ere id e n t ic a l  ( 1 9  g a u g e ). *ho 

e a rth e n w a re  u t e n s il  w as o f  g r e a t e r  t h ic k n e s s  'because o f  

th e  n o n - a v a i la b i l it y  in  tho m arket o f  e a rth e n w a re .u to n - *

a i l s  o f  1 9  gauge* .h e  c a p a c it y  o f  th e  u t e n s ils  w ere
e

a ls o  id e n t ic a l  *

A l & i i n l u a u  ■ 1 9 9 3  m l .

s t a i n l e s s  s t e e l . 1 9 0 0  "

B r a ^ o . 1 8 9 9  *

E a r t h e n w a r e . 1 9 0 9  "

A l u m i n i u m *  s t a i n l e s s  s t e e l  a n d  b r a s s  u t e n s i l s  h a d  

p e r p e n d i c u l a r  s i d e s  o a i  f l a t  b o t t o m s .  I n  t h e  c a s e  o f
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tha •arttwiwtri utansUi oni with ths itaat curves on 
ths* aides and bottom was selected, as it was impossible 
to got aarthaowara utonsils with straight aidas and 
flat bottom*. Idantioal lids mad a of tha sam* notarial 
as tha utensils wars also purchased. Saoh lid was 
provided with a hols of 3/4 inch diameter, ’to inssrt 
tha thermometer.

Stoves. Preliminary experiments wars oonduotad
to salsot tha right typo of kterogone stove, which would
bs idantioal in all raapeet* and in which tha flams
could ba controlled easily. After tha experimentation

« w

four stoves wars selected for cooking*
A&eh of the selootad stoves consisted of a combust­

ion chamber figure 2*, where kerosene is poured. The 
combustion chamber is fitted on top with a wick-dish 
figure 2b, which consists of the following parte* A 
wick control for raising and lowering tha wicks and -an 
opening or mouth for pouring kerosene. Ths wick-dish 
is fitted with ten holders for wicks, through which 
the wieks are panes*. the inner cylinder is kept on 
top of the wick harder#. This cylinder can be removed 
ami replaced and it stands inside the circle of the 
wleke. The outer cylinder cover* the inner cylinder.
The inner cylinder is opened on one aide and tha outer 
cylinder ie opened on both sidae. Tha cylinders are 
provided with row* of email holes as shown in Figure 2m.
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The stove oap Figure 2o» i® placed on the wiok-diah 
covering the wloU holders and the cylinders. In order 
to regulate t‘io burning of the stoves* wioks of tho 
same length (11 inches) were used for &!%. tho four 
stoves at the start of tho experiment. The quantity 
of riaromna tj.k&a ia tho beginning was also kept con- 
otant as 600 ml. in all tho four atcVes, in order to 
Kao*) tho level of kerosene in tho combustion oheaber 
constant.

Before starting tho experiments* tho wiok regulator 
was marked at throe different levels as shown in fig­
ure 2b. To start with* the wioks were raised to* tho # * 
first marking and lighted. After two mmutes when 
the utensils were placed on the stoves with water the 
wiok control was lowered to the second marking and 
kept in that position until the water boiled. The 
flame was then rod used b.y lowering tho wiok control 
to the third mark, to prevent rapid evaporation of ' 
water, Thus by raising and lowering the wick oonfrol 
to the same markings at the eaiae time* tne flames wsre 
regulated in all the four stoves uniformly.

Measuring The devices uasd for ths
measurements were as followst Rice was measured both 
by weight and volume, for measuring the volume of 
riot and water* a standard tae searing oup ol eight 
ounces was used. The Hanson* s dietetic Scale gradu­
ated from 0 to 500 grams was used for determining ths
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waighta of rieo» baana# tamarind, masalaa and salt* 
Standard aaaaurirtg spoon of capacity ftvo ml. wma 
u m 4 for measuring tho gingelly oil. A tiaa-plaoo 
with a aaooitd hand vu  uaad in ardor to Hind out the 
bias taken in a nutaa to oooR tha dlffarant prapar- 
atioae. Four Qentigrade fcharaoaatare (®0 - 110®C)

a
war# uaad for rooording tne taaparatura. A  b o t t l e  

with a  narrow mouth and a graduated cylinder ( 0  -  

100 m l . )  waa uaed for aaaauring keroeena. 3ix hundred 
ml. of karoaem  waa poured and a  whita atrip of p a p e r  

w a a  atuQ* on t o #  b o t t l e  to i n d i c a t e  tha keroaena level.
Claaaifl̂ .anfattiJt̂  for ©loaning tha utenrfile, . # 

tha cleaning material ohonan was aoapmit powder. 
s tandardliation o f

3twmwdt*»U«m of Rnr cooking rloa,
tha amount of rioa uaad v&a ona oup or 200 grama, thia • 

being tha amount sufficient for two servinga (Poaraon 
at. al.1940)23* tha capacity of tha utanail waa euitable 
only to cook am  oup of rioa without boiling ovar*m

One hundrad ani fifty grma of baana waa ohoaan aa 
thia amount wan found to ba sufficient to ©over tha 
bottom of tha a t e n n i l  m d  to give a  uniform s u r f a o a  of >■ 
hasting.

For Tamarind i.uah»mt>u,̂ the amount of watsr and 
tamarind uaad wart on# cup and 30 grama rae'peotively.
I hi a proportion was juet sufficient to prevent spurt­
ing of tha liquid during wigoroua boiling of tha kuehamb*.



iioo was oookad
in just as much water 113 it would imbibe in ail tit® 
four utensils (putwardhan 1952) The order of 
starting of tr;s utensil was earthenware,* aluminium, 
brass and stainless steal* All were started within 
29 minutes* The experiments were oonduoted as dee* 
oribed below, in ord^r that the final oookod products 
were ut a temperature of 85°C in all the fbur utensils 
when served to the judges*

The stoves were cleaned and the wicks trimasd*
The measured quantity of kerosene (600 ml*) was poured 
into each stove* The utensils were cleaned and three, 
cups of water wore placed in each of them and covered 
with toe lid* a cork with an inserted thermometer was 
placed in the hole of the lid, so tout the bulb waa 
immersed in water* 200 grass of rice was cleaned ani 
washed in cups of soft water* The exesas of water 
waa drained off, using a 00lander* The stoves were 
lighted and when the blue flames were steady for t^o 
minutes, the utensils were kept on the stoves* Ths 
rics was added when the water oame to boiling and 
covered* After five minutes the wioks were lowered 
to reduce the florae* The rloe was oooked on the il>v 
fire until it was done, absorbing all the water* The 
time taken for cooking was noted* The time taken to 
cool ths rioa to 35° <2 in all the four utensils was 
noted* 4 time ta.de as given in the Appendix 5? 'was



drawn In such a way that the samples were at 09® C when 
given to the Judges. Thus the amounts of rise and

e
water were stu.dardissd, and the procedure for the 
sxpsrimsnts finalised* The same procedure was followed 
for cooking bo*«s and preparing tamarind kusftaabu. The 
time taken to oook beans until tender in utensil and the 
tine taken for the raw soell of tamarind Juice to dis­
appear.

Studies on imX. Consumption. Kerosene war, oho sen 
as the fuel for those experiments because of its ourrent 
popularity as a household fuel and the ease with vhioh 
it oan be measured accurately* with a kerosene stove. # 
it is easy to get a uniform flame.

The kerosene used was measured in terms of milli­
litres* Before each experiment the stove was filled 
with 600 ml* of kerosene and the wioks ware adjusted 
(as desert bed on page 91)* At the end of each experi­
ment the kerosene was emptied into the graduated bottle, 
the wioks were squeesed to extract the excess of kerosene 
The difference between this reading and the 600 ml* 
originally taken was natni as the kerosene consumed*
Palatability Test** The following were the steps used 
to oarry out the test*

Selection of the taste panelt forming score eards
eand administering the test.

Selection of the Taste Jmel*. a panel of live 
Judges was selected for the palatability of the foods
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oootcsd. These judges were administered the * triangle
35

test', described by lows (1955) as a pre-test for 
selection. Throe samples of taaarlnd kushambu' of which 
two samples woro identical and ona was diifferent, war a 
given for tasting to nine members of staff of Tha Avin- 
*s«iiiingaa Trust Homs Saiena* High School, Coimbatore.
The variation in the samples was that the tints for whioh 
ona saapie of tha1 isushumbu7waa boiled 20 minutes, and 
tha other 25 Hint;too. tha samples wars givan to tha 
judges in small porcelain oupe, and they wars requested 
to identify tha differing suspls, giving tha reasons.
The experiment was repeated five times. From the results 
shown in Appendix TV, five judges ware selected, based 
on their ability to locate the different samplee consist­
ently.

boors Cards. In order to facilitate the objective, 
rating of the food preparations by the judges, in the 
tasting panel, soorc cards as shown in Appendices VV VII 
and VIUwere developed on a five point scale for rice, 
beans and tataorind 'ku^anbu, separately, the qualities 
to bs judged were ovtoseu, according to the standards 
given by Child ami Silas (193d)6, for scoring cereals 
and vegetables, '-'or riot?, the following qualities wars 
judged} Colour, fluffineas and tenderness of the grains, 
odour and tests of the products. For beams, the qualit-
i«s judged were* Colour, tend omasa, taste and odour.

t. ( jFor tamarind kushsmbui Colour» consistency, taste,

)
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flavour and odour wore tha qualities rated*
Mmlslsliirlnfl the Xyat* Ths test was given In • '* 

a room which was well lighted and ventilated.
The oookfd producta war* served on Vhite porcelain 

quarter plates and -Ivan to tha judges* Th* soar* oards 
war* given* Ilia judges were instructed to test tha _ 
products for tha different qualities and nark on tha 
score oards according to tha direction* given in thus* 
Studies on cleaning Utensils. Tha time taken to wash 
tha utensils after each preparation was determined as , 
described below*

Zn the case of rice, the utensils were emptied . * 
and soaked soon after tha rice was served to the judges* 
the utensil* were washed* using s o ^ n ^ l /̂ owd̂  joconut

e
fibre* for the brass utensil» half an ounce of tamarind 
was also used along with oil cake* The amount of washing* 
materials used# the number of tlmos the utensils were 
scrubbed and the time taken to dean the utensils were 
noted* *

e
The standard rates per Kilogram weight of the three 

metals used in the* experiment, namely aluminium* stainless 
steel and brass mro as follows!

Stainless steel. &s2$/00 per Kilogram 
Aluminium* 9/75 •
Brass* fa. 10/00 * •

The 0 0st of earthenware utensils vary with eaeh



4

individual potter. Thar* is no standard rata for earthen­
ware utensils.

l b s  ooat of t h e  four u t e n s i l s  used for t h e  study are
as f o l l o w s i  . 4 •

A l u m i n i u m  utensil. 8a 1/84.
s t a i n l e s s  s t o o l  u t e n s i l ,  ( t s . 1 1 / i 0

•

Brass utensil. (Is. o/5Q
i a r U n a w a r e  u t e n s i l .  At, O /jO



;
IV. -INJUNS A ii) DISCUSSION.

Survey an j tune U  s for (froMnjLjaiaiiiittJLia

The data obtain ad through the survey has been 
analysed a n d  disoueaad under the following heads: _

Number jtnd p e r c e n t a g e  o f  families using 
t h e  d i f f e r e n t  types o f  utensils, 
l o o k i n g  p r e p a r a t i o n s  for w h i c h  the 
v a r i o u s  m a t e r i a l s  are used.
Reasons for using the different types of 
utensils. . *
Reasons for not using the different types 
of utensils.
The problems encountered in using the various 
types of utensils.

Humber and x'eroontage of the Families Using the JUfiifcfai 
Types of utensils., .

Table II gives the number and percentage of families
%

using the different types of utensils for the various 
oooking purposes.

\



Ti&L i II

gualwr end of the BmU I m  Using the. JUftCoc
snt.types of Utensils.

• *«*• of u‘8naU*- livrawf^tomt^*.'

Aluminium 24 32
Ltminis«3 steel 49 • 60
Brass 4d 64

40 53
karthenware 23 31
Lead 33 47
Kalehatty 37 49
Iron 75 100
Copper 5 7

From Table 11 it la aaon that the different types 
of utensils ueod for oooking purposes are aluminium, 
stainless steal* * erasa, bronse* earthenware, lead* kal­
e batty, iron and oopper. Among tnena* iron Is used by
all the fatal 1 lee. 3raaa is used by dx>ut two-thirds of

•

the sample, stalnloss steel i s  u s e d  neat lay three-fifths
of the senile# Pro use, lead end kui chatty are used* by
about half the sample# aluminium azad earthenware are
ueed by about one-third of t h e  families rasps otively.
c o o k i r r a  P r e p a r a t i o n #  l o r  x h t e * U L tol J * V ^ m  ft*M M i & A  
a r e  Used*

x h e  n u t a b o r  uiyi ^ e r o o n t u g *  o f  f a m i l i e s  u s i n g  t h e  

d i f f e r e n t  m a t e r i a l s  a r e  p r e s e n t e d  in I a b l e  V II.
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Bight purposes for which the cooking utensils arc 
put have been mentioned by homemakers namely: cooking 
of rice, dhal, tfva&rind kushambu, vegetables and rasam, 
boiling of silk, keeping curds and frying, and season­
ing. J t these, iron which has boon used by all fatal lies 
is used only for one purpose, namely tor frying and 
ooasouing* Mo othsr material has boon r*ported by any­
body as being used for this purpose* All the other 
seven purposes mentioned are served by aluminium, stain­
less steel» brags, bronss and earthenware* Lead and 
kalehatty are ueed only for five purposes* They are 
not used for oseking rice, boiling milk and keeping

•

curds. The most frequent use of stainless steel appears 
to be boilin; milk *nd preparing curds, 71 per cent 
employing it for the former ana 40 per cent for the 
latter* twenty two per oent use stainless steel to r  

tamarind kushambu, and 10 per oent for oooking rice mad 
dhal. The use o f aluminium is distributed almost evenly 
over the various purposes* 3r*ss is used mainly for 
oooking rice, tamarind kushambu, boiling milk and veget­
ables* earthenware is used mainly for rice, dhal, 
vegetables, tamarind kushambu and rasaa. Bronss is used 
by about one-third of its total users for rios, dhal and 
milk. Load is usskS by four-fifth of its total users for 
rassm, and about one-third for tamarind kushambu, veget­
ables sad surds. The main us** of kalehatty is for prep­
aring tamarind kushambu, vegetables and dhal. .
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3us«d 3Q tha »bov* fr*qu«aoy of fch® us« of ttaa 
various saafcori&ds for the »«varal food pr**wwration», 
tho’sal® otioa of oooking utanails for this axpariaant 
has oa«m mad*. • .
Muaat for ii«lrn Hu alffw m t  '</** <rf UQ'WUjb.

Table IV ;5ivos the raaaoas ax?rassad by th« hoaa- 
•altars for uaias tho iiffaront typaa of utanaila.



TABLE IV

REASONS OF THE HOHSMAKSRS FOR USING THE DIFFERENT UTENSILS

i

\s

1. Quality of the 
food oooJaid Is 
good.

4 13 19 23 19 23 20 9 1 2 2

2. Convenience. 1 0 42 7 19 9 1 1 0 2 1 0 0

5 , Takes less time 
when used for 
cooking*

9 1 0 6 3 mm 1 3 1 33
” ~y

4* It-is durable* 5 7 6 9 - 2 1 9 39

5* Good appearanoe. 9 36 1 - - 1 - mm 43

6* Tradition and 
customs.

3 - 8 13 9 2 3 10

•

44e

7 , Other reasons. 1 1 0 1 3 1 2 1 0 1 29

Total Entries* 37 109 43 68 32 42 47 28 406

Total number of 24 49 48 40 23 39 37 79 (T9)
user families 
using each utensil. /

I «



Tho reasons tixprocood by the homemakers for using 
the various typ-is of utensils ware oiaasified into six 
Bsjor groups aria trio total on trios for tiuoh roaaon 
against all th? motols is used as an index of the .lap- 
artancM of a=ujh of those reasons. From the data givsn 
in fable XV t’os quality of th« foods oooked is oonsid- - •

•rod to bo toost i,sport a it by the hosmesaakors with the 
total entries of 122. Convenienot is found to bo next 
in import an oo (100 entries). fho otfrT important roas- 
ons ara tradition and customs (44)» good apyoaraneo 43 
entries, of whioh 36 are aantrlbated by otainloss stool» 
durability (35), time sa-tod (53) of which Vi ara 'cant- . 
ributod by » U l u ^ ^  stool and aluminium. From thooo 
reasons, quality of food cooked* oonvonience, and time 
oavod haws boon oho son tbo experimental variabios 
on account of thoir frequency and feasibility for expert— * 
mentation.
rtoaoofts for not 'm&Xm  XYPff 9f VltmUfta '

fho ro a so its for not using certain types of utpasils
aro analysed and presented in fable V.
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the aoit frsqusnt reason for not using certain 
types of utsnsiis is that it is against tradition sad
oustoss, with a total of 75 on tries. a wary closely 
rslatsd reason, is **̂ s haws other utensils* (31)* •?§©»- 
durability is rtmtioned by 30, aainly with regard to 
ear taaaware, sluainiun and kaiohatty. Another reason 
is tnat the quality of food oooked is not good. I

I he problems anoouatered by the hosssakars in 
using the various types of utensils are presented in 
Table VI. .
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iroa data >iven In Table VI three problems ex­
pressed by the Tioarvfckers stand foremost. Inconvenience 
Is the most frequent problem encountered by the hoae-
m a k e r s .  I t  h « r  &  t o t a l  o f  4 9  e n t  r i e s . o f  *wl3ioh 1 4 - e n t r i e s  

• '

mr& w i t h  r e f e r e n c e  t o  b r o r t s e ,  13 w i t h  k a l c h a t t y  a n d  1 0  

w i t h  b r a s s .  K o n - i u r a M X i t y  i s  s m o t h e r  i m p o r t a n t  p r o b l e m  ̂  

w i t h  4 0  e a t r l a s  m a i n l y  c o n t r i b u t e d  b y  l e a d  ( 1 6 )  a n d  k a l -  

e h a t t y  ( d ) .  d e f e c t  i n  q u a l i t y  o f  t h e  f o o d  h a s  2 1  e n t r i e s  

e o n t r i b u t e d  a i a o s t  e v e n l y  b y  a l u m i n i u m ,  s t a i n l e s s  s t e e l  

a n d  b r a s s .

f r o m  a  s t u d y  o f  i ' r e f u e n o y  o f  t h e  u s e  o f  v a r i o u s  

m a t e r i a l s  f o r  s e v e r a l  f o o d  p r e p a r a t i o n s  ^ i v e n  i n  T a b i d  . 

Ill, s t a i n l e s s  a t o o l » e a r t h e n w a r u ,  b r a n s # ,  b r a s s  a n d  

i l w i a i o s  a r e  m o s t  c o a a o n l y  u s e d  f o r  t h e  y m x im m  n u m b e r  

o f  p r e p a r a t i o n s .  • >i  t h o s e ,  aiaiftiaiuua, s t a l a i e s e  s t e e l *  

b r a e s  a n d  e a r t h e n w a r e  w e r e  c h o e a n  t o  s t u d y  t h e  t i n e  *

t a k e n  f o r  c o o k i n g  a n d  c l e a n i n g ,  p a l  s t a b i l i t y  o f  t h e  

f o o d  c o o k e d  a n d  t h s  r>afc o f  f u e l  i n v o l v e d . *

T h e  r e s u l t s ^ !  t h e  c o o k i n g  e x p e r i m e n t s  w i t h  t h e  f o u r  

u t e n s i l s  a r e  d i s c u s s e d  i n  t h e  f o l l o w i n g  o r d e r *  t i m e  t a k e n  

f o r  b o o k i n g  r i s e ,  b e a u t s  a n d  t a m a r i n d  k u z h a a b u ,  p a l a t a b i l -  

i t y  o f  t h e  f o o d  p r e p a r a t i o n s ,  c o a t  o f  f u e l ,  a i d  t i a e  t a k e n  

f o r  c l e a n i n g  t h e  u t e n s i l s  a f t e r  o s o k i o g .

T h e  s t a t i s t i c a l  t r e a t m e n t  i n  a i l  t h e  e x p e r i m e n t s  i s  

a s  f o l l o w s *  t h e  a n a l y s i s  o f  v a r i a n c e  w i t h  t h e  r a t i o  

a n d  t h e  * t *  t e s t  w e r e  u s e d  t o  e s t a b l i s h  t h e  s i g n i f i c a n c e
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XA3L3 VII
lima Taken ..for. tot AflftjLttU JE1ass&.

lie- Isrtherw .uusin^ Brass. Stainless differences.
ate®. ware. 1dm. Secoivjs ■* *••*•

D0.01 - 189 . 
d0.05 = 1341 5300 2940 2700 2400

II 3372 2748 2380 2340 D3&S.S= 913‘75**
XII 3360 2643 25 20 2402 SE&Br = 708.00*.

IV 3180 2700 2380 2415 DB&A1 ’ 546.25**
“rns.s * 366-50*’
= W . S  ' 205'75**Total 13212 11031 10380 9557

t-Uan 3303 2757.75 395 2383.25 DAl&Br " ! *75*
81.2 j? < 0.01

Xhe results .»iv®o in T&ble VII irtdicate that earth— 
v o w s  tihss t ‘V.. jixii£Ufi fcui4 t© cook rioVf foilowd hy
■ilwsiniuit aiiii yhil® stainless steel takes the
siniaua tisae. :\v difference between th® tiw s taken toy

alujsiniusa an 1 brv : \  s significant beyond five J9T MUt
level* and th® differ^-i'M® In others are significant

«
beyond on® /•»? level. I'-oreover* th® difference® in
cooking ti» between earthenware aid all^bther utenail®

Note*- The abbreviations are aaed in Table VII*
;* ...̂ ironware. Al * .'.loniniust.8r* aras®. 3.S* stainlts® atael.

*# indicate® si :uHi8ance at one êr cent level.
* indicate® s i^ riifi«&.*«« at live *wr cent i*ivel.



are very smoh larger than the differences among the metal 
utensil* theaiseivaw. Tha tin* taken in earthenware Is 
about one and * half times that of the stainless steel. 
v«rXs (1955)5 states that the high heat conductivity of 
aluminium favours the transmission of lie at from the outer 
smrfaee inward to the oontents of the utensil. Acoord-

e

log to him, the thermal conductivity of aluminium is 
0.504, whereas the thermal conductivity of porcelain, 
which is a poor eonduetor of heat is only 0.003*lteS«ger 
(13525 ̂  states, that day is the chief component of both  ̂
porcelain and earthenware. * hers fora, it can be assumed 
that earthenware may also be a poor conductor of heat. .
This explains the differences in the tine taken to 000k 
rice in aluminium and la earthenware utenails. the thermal 
conductivity of aluminium is vary high, being 0.504 when * 
compared to that of stainless stool, being 5.4 iltu/llr/sq. • 
Ft/Ft/Deg.F (1359)22. (0.003 in Metric units).

However, the total time taken to cook rice in aluminium 
utensil is greater than that ta*tsn in stainlsss stpel. * 
fhia may bo explained as due to the fact that aluminium 
has a high specific heat when compared to that of stain- * 
less steel. Therefore aluminium absorbs more heat when 
heated, than stainless steel, and consequently requires 
mors time to get heated before it can transmit the heat
to the oontents of the utensil.

Sanaa. The total time taken for oookiqg beans and the . 
analysis of mean differences in using the four utensils



gii«n in ViU
t v l u S  f i l l

total lias taken Aa^cond* .Xamteftkifti M m * ..aai-lbs 
Analysis of Moan Jiffs re geo a la Jhs F<»ir, iFtinMlfc.

iep-
lio-
ates.

isLLs used Analysis of aean
Tarthen- 
ware.

>%lusiir>* irass* 
iua.

Stainless
stesl.

differences.
e•

I 1,740 1,300 10JO TOO

a0.01 ■ 1,1
B0.05 “ 77

* 971.50
II 1vil00 1,465 1030 735 ^Al&S.S *709.25
III 1,681 1 , W 1023 737 aSMr. - 69«*»
IV 1,743 1,457 Jj7 783 aAl*8*. ■ « « • »
2*al 6,971 5,922 4185 5,085 Sar&f; 3 * 275.00jJ® Gw* ? •
Mean 1,742.73 1,430*51046.25 771.25 •b a i  ' * * • »

F * 270.7 ^ 0 . 0 1

the data given in Table
e

VIII indicate that the earth-
enwars utensil t ait as aaslaua amount of tirae, and stainless 
steel takes the ainissum, with aluainiue sad brass falling 
within the range* These results are similar to those obt­
ained ia cooking rice* All the differences in cooking 
tiae in Table VIII are significant at one sr cent level 
(ride Appendix X  f o r  analysis of variance), moreover the 
difference is very hi^i between earthenware and stainless 
steel*

Tamarind Kishasbu. The total tiae taken for cooking 
tamarind kushaabu a n d  t h e  analysis of aean differences 
in using the four utensils are given in Table IX.
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TA3L, IX

TOTAL TIM - TAK m in F M  OOKIHO tA;'S*;-il'4I> XU&iAHB?
* h »  m -i d M u m s  o;> n u .i oiFFSuxcds m  m  : Foui h >x>lzc

A tm

He a- . • jtensile used. e Analysis of m u
lie- Stainless 
atea. steel.

Aluain- brass, 
iuta*

Et
woiXe.

di ffarenas.

1 1683 
l i  1670
III 1683
IV 1703

1330 1337 
1416 1330 
1465 1283 
1517 1345

1200
1103
1210
1080

®8.01 ■ 105 • 
Do . »  “ 65
» s . s m  * 5* - 5’
0S.3*Br. - 561

fatal 61y} 5tTi ‘ y M ~1%F$ W  2,6 "
Mean 1634.75 1444.5 1323.75 1148.25 S3SiAl “ 2* >,*i

F - 82.7 ? <0.1 » * M  • ,75'5 -
DHrtUl ' ,20-75

the data glwea la Table IX Indicate that the as an
differences anong »he utensils in cookie tiaa for taaarind 
kushaabu are significant at on# per cent lerel (rid# Appen- . 
dix XI). Nor«eviry t*i> difference is eery large between 
earthenware ar«i st&inl&ss steel. Ib» rasaUt also India*to 
that stainless steel taices the oaxiaua aaount of tiao to 
prepare taaarini* kiishaa’ou* which presents * pic taro totally ̂  
opposit# to that of cooking rioe and beans. The explanat-

• i /ioa for this bs that tamarind kuzhaabu needs largo
aaount of heal which has to he absorbed in order to eeok
it down to a thick consistency and earthenware io capable
of absorbing and retaining sadi a large amount of heat.
Therefore the taoariad kuxhambu la cooked sooner in earth­, •
aaware utenail than in the others. Th* orlterla for
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taaarind kushaabu is tba particular stage of aesi-solid 
consistency which is .achieved* each sooner in earthsaware

e
than in any aotal utensil. This aay he also due to the 
fact that earthenware oeing porous* absorb* water -so that

e

the required aonaistency i* raached quickly.

' •
& S £ s  a suteasr/ of the palatabiiity scores for rioe 

m A the differences between the stean scores obtained by
rise oooked in the four utensils are given in Tables X
and XX.

T.;- z h : x
A suftKa .a it itl.-ti ;S k u k lM U l IX 3COH >S t six Hi*0a .• •

Quailt~ Utensils used. L ivel of eig-
iee Harthen-

vars
Brass :

iua
Haialess
steel

nificanoe

Crains 4.30 3.60 3.55 2.50 F m 56.20
separ­
ate. F < 0.01 ’
Colour 4.50 3.50 3.00 3.75 F * 50.77
Fluffi­
ness.

4.60 3.55 2.80 2.32 P < o.oi
lend er­
ases.

4.65 2.35 3.00 3.50 F - 50*. 16
odour. 4.25 3.05 3.10 3.00 ? < 0.01
Taste. 4.55 3.50 3.45 3.15 F - 50.29

s P < 0.01
f • 20.30
i» < 0.01
•

io la l ~7 T M — 20.35 18.30 1B./2 f  - 50.13
He an 4.54 ~ ~ i : w »*.< Ot.QI.. _
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fhe results given in l-b le  A »ni XI indicate a 

sustaary of th.? yulliability  scores uni the analysis 

of .horn differences (Vide -*ppendix XII} of the d iffe r -  

oit qualities Nidged for rice in a ll the*four utensils*
e

Froa the avera sy scores obtained for palatability of

rice in a ll the f o u r  utensils as judged fro® the d i f f— 

erent qualities? of the r i c e  grains, it  is found that 

earthenware obtains auximtm scores* stainless steel 

obtains aini.au® soar-s, uluainiua and brans fa llin g  

within this rat: to* Fro® the data given in fable XI 

it  is seen tnat earthenware is superior in a il aspects 

to the three octals. iiuainiua is superior to bx'ues • •

and stainless steel in flu ffiness, to nrass in colour,

to stainless steel i.» separateness of grains* Stainless

steel is superior t * fLuainiuia an 1 brass in tenderness*

according to Jhiid aid lie s  (13>3)6 the standard for

cooked cereal is as fo llow s;- "it  should not have luuips

it  should tend to retain its  snaps when hot; it  should

be soft and at the suae tiae the shape of the particle

should be retai !©d '. Judging froa those standards rica

cooked in aarthoaware utensil is  found to have obtained

highest sci ' as fu ll wed by aluainlua and brass, and

stainless steel obtaining the poorest scores* this wide

variation in thy qualities of rice cooKai in earthenware

utensil and other note*! utensils siay be due* to the fact

that rice requires alow heat for giving a satisfactory
34product as stated by t-mlny and ’lino (1330) . • ,iarth—



I

enware being a poor conductor of boat unlike saetals, 
helps in retaining low hoat for a long time, which 
facilitates gelatinisation of starch and fluffinaa* 
of the grains. Due to its high porosity,, earthenware

e
absorbs the excess of water, so that the grains are 
sore separate than rice cooked in other utensils* In 
the case of metal utensils, cooking is accomplished 
sooner due to t ie quick transmission of heat, than in 
the case of earthenware utensil, and tne grains rssaln 
slightly moist iue to their non-absorbability and non­
porosity.

Beans. lables ill and XIII glee a summary of -the 
palatability scores and the mean differences in scores 
among the four utensils obtained by bo; vis respectively.

I
• • 57’

t!«
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XII
m m k in  or  • IH > *Ai»A i

l>: m : .fifllUTZ .5-F-HJI* UTSS:
0JI23 FOrt 
JIIaS

•

3.JMS

• __ Utonall uaod___ • ItOVOl ofQuail tioo. 'iarthoa* Aluola- 
varo. luas. iraaa. Stain*

loss
•tool.

signifies
aneo.

colour 2.55 5 .30 5 .30 4 .00 F * 52 .12  
F < 0 .0 1

i'ondorooso £.75 4 .50 4 .25 4 .50 F » 4 .0 0
* < 0 .0 5

0 O M D « U 5.50 4*50 4 .7 5 4 .25 r  m 57.52  
F <  0.01

Odour >. m 5.30 4 .00 4 .65 F « 52.29 
2 <  ) .0 t

Taato 2.10 4 .00 5 .50 4 .50 f  - 24.59 
F < 0 .0 1

Total 15.10 20.60 20.50 21.90

Moan 3.13 4 .1 2 4 .07 4 .53
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i ; V it
■ V it l l  i  (J  t I .

t
■iI*A a 31 -Lti I 7

, uali4— 
ia »  *

J
, ,, • | i.’a : %l«3r * Al :1 i 3r

Colour 
00.01*

0.43
»0.05*0.33
lend er- 
naa#
.i 0 .01 *

>•4*00.Q3*
)«3c-

Oonenas* 
30.01a  

0* 40 
DO.0 3 *  

j . y j

Odour
30.01*

>•45
o0.05»0.34
i'asto
oo.oi-0.07
70.03“
0.4b

0.00

. oor .<
0.20 0.20 1.45* 0.00 1.25** 1 .25**

0.23 -  0 .25  0.25 -  >.25 0 .5 0 **

-0.2 - 0. 30* 0 . 7 5 * *  -0 .2 3  1 .0 0 **. 1 .25**

0.03' 1.65** -0.20 u.oO** 1.O-.0**

0.3 o 1. j-> 1 *40 *4 0 .3 0 **  1 .00** 1 .40**
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from th-j result* ;iv*m in Table ALL the average

scores oi>t ii.*od ■' »i’ pul u< ability of j-ouns ora found

to oe di ;hust fo r « t  -a at -as s tee l l o l l  >w<j<i by altmisv-

ina, <*nd braca a, ad ear. iouw*ro obtaining the poorest

<400ros* Hor«ovor, taa re su lts  given in  fa b le  Xi i l

( vide appendix ».IiI) i b ;  indicate that a il the aetals

*re superior to o art senv&re with regard to retention

of colour un-i jor,9 ass of oeuna coo lead in them.

;i.coo rdin.g to :hild ansi Kilos ( 1!)58)&i the call

structure of pluu.t is broken down iurin ; cooking, fhey

furtoor state that too cfcunlards for cooking vegetables

should bo that :>a4 .ar«JL gritm colour should be regained,• •
tne vegetable sheuid bo tead or und at tha suae time 

should hold t isir shape -wid the water should be comp­

letely absorbed. d udgin • from then® stand am s« the 

pal at ability scores cot.lined by banns cooked in stain­

less steel urs .'.no hi 'hont* followed c aluminium, and 

01^ 8 , .’art;;Ortwurc citxinia-. the lowest scores, Howe 

( VJ5>>)^" ointss out *hat chi irophyll# the pigment, which 

gives toe gre ■ colour to tne vegeta-uis is  deat-oryed 

by heat, The ohioro/n./iJ. decomposes more rapidly at 

high tempemturu yu-i longer period of hooting. Hence 

tha retention >£ colour by bean! oooked in stainless 

steel utensil j *y bd iue to the fact that the vegetable 

in in contact with heat for a comparatively shorter 

period of ti re. :s.ne« the loss of chlorophyll, due to 

heating might n »v ; bean minimised, whereas in the case 

of earthenware utc ~iic, tha vegetable is  in contact
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■i

I
with the boiling water for a long tiaof which aay load 
te a groator loss of chlorophyll*

'im m rind Vasharateu fablo XIV and XV glvoa a an— ary
of the poiat ability score* and tho —  differences bat­a
voon tha paiataaility soorao obtained for t— arind kuah- 
wabu in the four a tonsils*

•; xiv
X iJJHIiXKr )Y :a.. bluin' lCv.l .0 i\ja fAMAaiaa xqxhakbu

0tonsils used.
Quailtlas* 2Srthen~wars*

Aluain- Brass. iu«s.
Stain-
lossstool.

Laval of slg- 
nifiasneo. <

Colour 2.55 2.55 3.30 2.50 F *.14.91
•  •

? < 0.01
Consistency 1.55 3.50 3.00 2.00 F - 69.33

? <;0.01 •
Odour 4.75 4.50 3.30 4.00 F * 89.11 .

P<0.01
Taste 4.30 4.20 4.50 4.50 F - 10.38

? < 0.01 . 
a

Iota! 13.65 14.75 15.10 12.50

Moan 3.41 3.69 5-78 3.13

\
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ASALX3I3 0? »c.A . •> :
.>&>•:.£> YOU t- 'A\Snj  a J ill

*v#
M
iii -i.: iii ■. *Slthi.*yBXi*I

mt1 HMoiiG Td .. YQ*m m
n5 ■iuIIX:

Qualities. . s a D I> • D
Sr*'i Br&S. *"< Al&E Â ciS. 6

D
£&S.S

Colour 1.25** 1.25** 1.30** 0.00 0.05 0.05 •

^0.01^*51
•

DQ.05*°#58
Qoasiatenoy -0.50 0.49 1-00** 1.95** 1.50** -0.45
30.01"°*75
0O.O5*°*56
Moar -0.70** -0.75**-0.20 -0«25 0.50** 0.75**
"0.01*0*42 •
a0.05*°#27
Ttf.fifce Q.30 -0.30** 0.50* -0.50** 0.20 0.80**
D0.01-°-54
D0w05»0.32

\
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It is seen frora labia xiV that tunariad kuzhautbu 

prepared in bma* ,'ts Raximua scores, followed by 

aluminium, earthenware stainlecs stee l• Tamarind 

kushaabu prepared In cart netware obtain#-highest scores 

for odour and torte and the scores obtained for consist 

stioy and colour ?re poor. The reason for tho low scores 

in. consistency is that i-he tamarind kuzhsmbu prepared in 

earthenware beootaes thick very soon after the rea »val 

from fire . \s it v-uerens, the kuzhaabu also be coses 

dark, aseuairr a ooor colour. sim ilarly, tamarind 

*uzha&ibu prepared in stainless steel obtained the lowest 

scores for colour -rod consistency* from the dat«X given . 

in Table XV (vide ippeudix KIY) it  is  soon that brass is  

very significant It superior to the other three materials 

la  colour. It  in -?np»rior to stainless steel in ooasist- 

enoy and taste. aluminium is superior to earthenware 

and stainless stool in consistency* Stainless steel and 

brass are inferior to aluminium and earthenware in oiiour*

The total erst o f fuel for cooking rice* beans and 

tamarind kuzha&bo urv.1 the analysis of tan an differences 

in the four utensils are given in Table XVI*
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i

th« results also inildata that there is  m  significant 

difference in the Use taken for cleaning between earth­

enware and brass. Ihi difference between brass and 

aluminium is  significant at five i « r  cent, level* a l l  the 

ethers being significant at one yur cent level v vide 

Appendix XVI). Ihe reason that earthenware requires a
e

long time for oleaning may be due to the rotfeh surface

of the earthenware utensil so that the rioe particte s

sticx to the bottom of the utensil. Kenee eoaxing i®

aoedeo to soften ilia rice particles. Brass utensil

also requires a los»g time for cleaning# as It needs

scrubbing with tamarind and soapnut powder* to giye the
• •

original lustre* tainlesa steel utensil takes the
least secant o f  time f o r  clean!ug*



v *  m m m t  a h s  a )H c u m o R s

A survey of tho oooking utensils used in 75 house­
holds la Coimbatore showed that aluminium^ brass* bronse* 
stainless steel and earthenware were the oommon asterlals 
used. Of these* four materials* aluminium, stainless . 
steel* braes and earthenware 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 preparations* namely rice* beans and tamarind 
tcushambu. the fallowing aonelusions vers arrived ati

e
1, Earthenware consumes the maximum time and stainless. • 

steel consumes the minimum time for oooking ell the 
tires preparations* brass and aluminium failing within 
this range.

2m With regard to the paistability of foods cooked, earth­
enware is suitable for oooking rioe and tamarind kuzh- 
ambu and stainless steel for cooking vegetables. The

e

preparations sooksd in brass and aluminium are fairly 
aossptabls.

5. Ihe cost of fhel is maximum In earthenware and minimum 
in stainless steel, however* the initial cost of stain­
less steel utensils is highest among all the other 
utensils and earthenware lowest.

4. With regard to the ease of cleaning after oooking,
earthenware takes the maximum time, followed by brass, • 
aluminium and stainless steel.



<!>■ I 4 A i a  : &uo s u p e r i o r i t yiha f i a d i . t. !

o f  sstidUUasa 3v-'=>--)l ut ‘.'sr.ii.« ovor *.LL ofchsr o a ta r ia la  wit

r«„v*r«i to ooonoia,,' >-' u?v arid fu..-i And of

vo.;;,at j-oioa ooo i* ■?**§ 0 t{' v 'VO ' iw • 'X'f* '<-* ith r*).:ard to• r ’ ‘
aoiiifcy o f  r iao  •.**.« c o su



I

. Li

i l l * i tii

1.

3 .

4.

5.

7.

8.

9.

10.

11.

12.

13.

owd, K .I., and ^©nt, A,, 0* AfP iMfxIT-
I0N, John 11/ey **► -one, Inc. f>New XorK, 1948,

. p. 3*J2.

^HMgATAJi V. , iWd ’-H ,L ' ,U J i 1 J 4 « i*-di -* U )Y, K̂c.
J Vidyaiaya Journal, r i tamuKrlshna Mias.on

Viiyalaya, -oiabatore, Voi. V, 1961, 46* .

Bara^ar, * 4*-;vi'̂ '. o*' 41 K"1L ‘ eQ* u-./'CS
10-KINU, J.-u ., Vol. 33, 1941, pp. 706-710.

lar^a, L . i . ,  A d i l l C o l l  u fi> I?» I*riX -I u , Prentice ha ll, 
Inc., New York, 1950, p. 135.

iieveridge, S ., I’o* • i *R‘* *od K llv il^ , a0M ^
harden bulletin No.2, U• • 'epartaent ol 
Agriculture, 1954), pp. 1-3.

~nlld, A.M., and * l le » ,  !.«. --i
J hut iley  ■’ "one, 1 nc., New I©rk, 1738, pp. 
13-17, 28.

©aver, S .~., and Foster, L . " . i . ,  »■ on uUH
IXM"*, McOraw-nilic book -o*, Inc., »©w lone, 
1947, pp. 413, 422.

orura, 4.' . , FUN '. •ii'CU ’ <•* -H,- u '-•d -.41 * >»1, i rent!v©
hall, Inc., ■’lig.low'^ud ’-111is, N.J., 195/, 
pp. 506-51M.

'ayal, 1 ., '.UMXWIUM I i.WTTaX . n 14 *1*, J. Industry 4 
Xrada, 1961, p. 19/.

•

Nayaark, M., ON tOOKIBG Ui>:N IL-", L’he "wediah Electrical 
Union* s .uality iestin-. Institute, w<©den, 
pp. 14, 10, 9.

black , N.B., and Conant, J .o ., hC*. i ..f «£* y'**_ui Arj£* 
Ihe ^aa.ll an ^o», w©w *ork, 1956, pp. 516—323.

Holmes, tt.fi., 0 -.w :.v*L UhWTHlf, Ihe ^acraiUan to ., 
New iork, 1933, pp. 339-543.

f arkes, ■-»• "•» M®U,0‘»* I NvH0*Nl.vr i i l ,
uonfiaans Creen and Co., London, 1956, pp. 
6/7-698.

1



I

• lo

I

14. alley , J. -., iuB Kir.n .i, „oiuitauio and ~otnpany, tendon,
i 960, pp. iy-25, 30, 3? and >3.

•

15. Alexander, . ,  and treet, * ., ASi’u ih ..h' MV I -S d*4'
Hunt, BA.rh.4r. 4 o . ,. h id ., Aylesbury, Great 

Britain, 1954, pj . 141-143. #

16. afcer, 9.V •, and l ect, <-.J., ia U M T  oi 'h ’4U6IN1UK
iii '* *' r 'Uuu ; I' II I it ''.ite'sAij I'll’i'1 wl
ri N 0 ■ ‘t * j l>. i v * I -'B -i* ui •. • • * j ■ |

J.d. Vol. 25, 1932, p ;. 324-326. .

17. "mitneis, « . i . , mGX *-i, . v  m, Butteroortns '<ci«ntj.iic
Publications, o ndon, vol. 1, 1953, p. 963.

lo.

19

20.

21.

22.

23.

24.

25.

26.

27.

. , X i i .An ’ii*. J ->i ' - O  i  # ■ Of4
1* bUiAi N  i i M  ' N ”5 • » \ . -'.L^ **3t J t i . 3 . ,  Vol. 15, 1923,
pp. 435-438.

K ., a  d f  rancia, . ' . , tll-J f.'ij ttviP.. < ' U*4
v. M i , Prentice nail, Inc., “ w  lork, 1955,
pp. 347-348. e

Broughton, K., ui. i‘ "x. ÔuK **ouae '-raft,
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SC0«- CARD t\jH KIC8 

Judge:
Kindly judge the given samples without discussion and tick 

against any one quality under each heading for each sample. * I.

quality "ample %»ple "ample ample
A 8 C B

I. AfPKAfUNCB:
•> -tMfflfcf*

Bach grain Is separate
One or two grains stick 
together
drains stick together in 
assail lumps
Grains stick togetner in 
big lumps

. Product is in a mess
b) Colourt 

Very white 
White
fairly white 
^lightly discoloured 
discoloured

c) Fluffloess:
Very fluffy and light 
due to email splits 
in each grain
drains have few splits 
and not very light
Grains have very few 
splits and fairly heavy
Grains have no splits 
and look heavy
Grains are very heavy and 
are slightly swelled
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I

•

•

* 18
. * •

APPENDIX VI Contd*. •

e

Quality ®aaiple Sample Sample ample A 8 C D

II. TSMD:;KNgr*.j
•

Very abft 
$ o £ %

•

e

i airly soft e ••
Hard
Very hard

III. ODOUR*
Odour oi well cooked rice 
No odour
Odour of uncooked rice 
“'lightly foreign odour

#

•

• •

Very unpleasant odour e

IV. XADTB* 
Very good 
Good

•

•

Bland
Bad

••

Very bad
%ie

, ...........  ...... in ■■ T« T* T  T“ ^TT T - T - * -------- ---------------- i i » i 1 i i i i I I 1 t i 1 i i * i t

No tut- Any comments not covered by tne above may be given
here.
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AFFRHTJU V H

scons cmrs for 8?u m f

Date: Judges

Kindly .judge t*a given samples without discussion and 
tick against any one quality under each heading for each 
sample.

Quality ampleA ampleS 'jMpleC ampleD

I. AiPSAK^SCBs 
s) x&kmr:

Natural green colour well 
preserved
Natural green colour 
fairly well preserved
Beans slightly discoloured
discoloured
highly discoloured

II. DOSBfiSSr;
'"S'ell cocked 
fairly well cooked 
Just cooked 
Slightly under cooked 
Flightly over copked 
Under cooked
Over cooked



u&iity ample • aasple asj;le* it t '

nary »■ -ft 
oi t

ia ir ly  soft
nard
Very nard

■i V • w avjii •
a dour of well o.-okea beans 
do odour
ulour oi uoco; ke.2 beam 
"lightly  foreign odour 
Very unpleasant odour

very uod 
-ood
Jl«rid
bad
. ery bed

rivj costiiWts not included by the above a»ay be >ver» 
here.
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• VIII ,

o ou • :u N1 Fu u':dciU
late: ^ud^©:

• Kindly Jud e the divert sample^ without diacu&aion 
and tick againet any sag ouality under each heading lo r each 
sample* #

• M MM. — —

,. ̂  ample ample ample amplequality g* ~ fj

valstiEi 
Very li>ht 
t.ight . 
lightly  dark 
ark

Very dark

ii. uorri[ r ;'hwX: • *
Very thin 
Tain
lightly  thick .

Thick 
Very thick %

I I I .  0~uUa:
Odour of cookei tamarind .
ho foreign odour .
udour oi-uncooked tamarind 
light foreign odour *

Very unpleasant odour •

IV. 1' T ::
e

V ery good .
dood
/airly good
dad
Very bad

<eeae»ae w<» w w - w  •»<■»■» *►*■«»*» w w w  «»w »**m *-*«»w

• ny comments not covered by the above may be ,iv©n here*hote:
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W W X U  Ia

htihU. I ' Ok- Si'di- H .5 $'Qh fii'* tl iK TSKSti to wvdK 
HIGH: I ft i.-t̂ FuUK Uf'-.N *113

H a u r e e  o f  u j s  o f  0 e g r v e a  o f  M e a nvariation squares fraaacm squares

dotwvon utensila 1885508 . 3 618503
f  -  81.2 *

itnin replicates 92208 12 7609
•

Fat 0,05 » 3.06 F&t 0.01 * 2.18 l < 0.01

Taata fo r )jiiar«ftota ay ma, aLJ-fcl 

~tar.;lard ’'oviaci »*t • wlti.in • ̂  ithin variance

‘ tandard rror of any two mean _ ----- -- .
d i f f e r a r i c s a  * s a  *  • «  /  1  *

0.05 • *0.05 x ’

f Urdaum diflorsnce required between any two mean® for signi- * 
ficanca at %  Isvel) .

■■.$n t 00.01^0.05. 0 . 2 1 ^ 0 . 0 5 .  Z * l dr A.

a?.2 61,8 3.06 2.18 189 134 3303 2762*75 2595 2389.75



AWSJftlX X

AKALX'1Or VAislAKK FOii tn« TIMS iAKEH ?q WOOK 
BB*N i »  XHS FOUli UT5N’3L8

3ourca of *u» of ^agraa of M«aftvariation aqu&ras fraedoffl aquarae

Batwaan utanaila 2178540 3 726160
Within utanaila 32169 1 2 2662 - 270.7

^at 0.05 - 3.06 Fat 0.01 - 2.16 F <. o.Ol .

t e s t * for Tfrffarancaa bv Uaa of »t»

-* d *0 #Q1 *0.05 *0 . 0 1  °Q.Q5 Mt *A1 * W  n ".r • 

51.6 36.6 3.06 2.16 1 1 1 79 1742.75 1460.50 1046.25 7/1.25
9
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APtsitm xi

Alt/O.T-1' 0*' tSKlAHCK FOK TH ' TIMS I**.®! fO p a s m i  
■1WWUM KU?ttAM3U I« 1’uS i-UUK UTBN5XL

Source at’ * ^um of agree of Moan
variation square® freedom squares

Between utensils 59**436 3
•

198145 *
F - 62.7’ itnln replic­ate® 28699 12 2406

f at 0.05 - 3 .0 6 ¥ at 0.01 . 2.18 P < 0.01

Taata for Dirfinmfffta..feY tttf.tf.-l&l *

•\ #S0 *0 .0 1 *0.05 Do.oi D0.05 MS M*1 Ĥ r  H *

87.2 61.6 3 . 0 6  2.16 105 65 1664.75 1444.5 1323 1148.25

l



apfudix xii
AH ft LI I ̂ OP V*.JU«HC5 FOE IhK USA# %06EH u.'t*li<r> tQi PUAiABliXXt Of'

Rica CQd¥> IH liH fOUit «rm:iL5

Quality Source of variation • ̂ df ai.aq F d * n •0.01 D0.05

1. Crains
separate Between utensils 

ithin replicates
53
24

3
76

16 56.20 
0.32 P 0.01 0.56 0.16 0.47

•

0.36
e

2. colour Between utensilse 46.2 3 16.06 50.77 0.57 0.18 0.48 0.36’ ithin replicates 24.1 76 0.32 P 0.01

3. Fluff!- Between uteneils 44.65 3 14.88 50.16 0.55 0.18 0.46 0.35ness -ithin replicates 22.55 76 0.30 P 0.01
4. lender-ness Between utensils 24.1 3 8.03 25.1 0.57 C.ixJ 0.48

•

0.36Within replicatec 24.1 76 0.32 P
5. Odour Between utensils 21.7 3 9.23 20.33 0.67 0.21 0.57 0.53’ ithin replicates 34.5 76 0.45 P 0.01 e

6. Taste Between utensils 56.8 3 16.93 50.13 0.62 o.ao 0.52 0.40ithin replicates 28.7 76 0.38 P 0.01

For 76 df *0.01 • 2.64*: *0.05 - 1.99* •T)0.05 (Minimum mean difference required for significance at JM» level)
n # ,0.01 (Minimiis mean difference required i or significance at 1> level)

S  x *0.05
'S * ‘'O.Ol

4
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APPW 3II XV

ANAL! 1 - OF VAIil-AHoS Fuv XiiK TOiAL OO-T t*F FUEL TO COW HI05 
B8AKS AND TAKAHlsD KlPHAMBU IK POOH DISK -ll»S .

Source of variation
urn of 

aquarss
Degress of 
freedom

Mean * 
squares

Betwaen
utensils 12,74 3 4.23

F . 21.2
ithin 

rep 11cates 0.60 12 0.05 “

* at 0.05 • 3.06 F at 0.01 * *e.ia f < o.oi ’ *

»t»
A i . y & . a . i g - -  . . i — r - r  —

• M » s s e s a s « s « M » a » a s a s « a s m  *m m

*0.01 *0.05 0O.O1 D0.05 *s " u K

3.06 2.16 0.49 0.35 6.00 5.56
•

5.26
s

5.18

—.-t-
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