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X, IETT D TIVE

Food wi.ich 13 .ne of $he prime necesaiiiss of life inflioncesa
tle heulth, well boin and logevily of huwun bein se EKutr tion has
besen defined by 3sare (1952)‘ as the science of food =nd itsrelation
to heulthe It deals wit: -he constituents sf fiod, the "mutrients™,
namely, priseina, fais, carbohydrates, vitaming, mimerals and water,
agd the processes throu i which they are utilised by tha bodye Pro-
teins, fats .nd carbohydrstos are eneriy yleliin fictorss They
rele w8 omr:y for worky growth .nd maintenince of life,

Sasa (13‘6)2 pointe out thiat olls wnd fats are izportant
gourees of arersy in the dlete They furnish more th@ $.0 times the
aner'y th £t o.n ve supplied by proteins or curdohydrates, In addie
tior % .heir tich calo-ic valury -heir comporients, the essential fatty
acids are we carriers of the fat adluble vitamina Ay Dy 7 and K,
Pats and olls help to ke food palatsadble :nd fmpxrt satisty to meals.

The avars ¢ conaesption f fals ond oila ir Indis 13 low
when coapor:d %0 other countri 8. ‘egording ta the 7 &4 2 (1963)3
the intake o7 fata o >ils in Indla jurin: 1955-1958, was only hal?
an ounce per “onautpiion mity while the allosance recomecnded hy
Aykroyd et al {1963)‘ wias t90 ounc 8. Subrar.anyun (1)57)5 refars
to he low Tat imtake as ope of the causative f.otors of vitumin A
defreiency in Sousth ‘cat iaize While the coomumption of fat 1s low,

the treutoents given to fat .urin cookinyy particularly in deep fat



fryin:, redics its usefulness becaise of decompoeition,

Swootman und Mackeller (1954)% potat out that fate and otls
funotion in cocokery as aspreads, shortanings, saled oils amd frying
medins. According to Pitch and Prancis (1943)7 fryin: is one of the
ROst coneony uses of fat in cookery, since many kimds of food materials
can de fried to give tasty preparations.

%aju and Ragsgopal (1958)2 observad thut mach of the oils used
in Indian homos was subjected t0 waryin; conditions of heat, depending
wpon the mature of the foodstuffs Lo which the oils or fats sere incor-
porated. They furtler stated that in the procees of frying, odls
were heated in opln pams for long durwtions, The residual oils from

“such operations were used szaim, supplezented scmstimes with fresh oils,

Perkine (1369)7 states that beat trestasats of fats may result ia loss
of their mutritiorsl valuss, Tsheating miy aleo accelerats the oxidative
and oth:r unlesirable chinges in fata. Eao (1360)'° pointe out that
iron panms which are commonily employed for fryin: purposes ia India, may
lead to the eontamination of oil and 1t conseuent rancidil
what extent such roheated i comtaminate
quality of diets noeds to bs investigated.

lowe et al (1958)"!
oils mnd fata 4ue %0 deep fat frying have been atudied only on &

poimt out that chan o8 fking place in

commerol al scales Informastion regarding chan:es ascur-ing in fate

due to heat treatzemt in the I dian homos is mot avalisdble. “harefore,
this study w:e designed to investigate the saturated and unsaturated
fasty acid contemts of fresh and fried oil, amd the effects of fregd
oil, in camparison with raw oil, on the growthy liver vitamin A comte:.3,
and dDlood cholesterel levels of young wranlin: albino rats fed at ten

per cest level.



IT ROVISW B LITRPARUN,”

“he literature regarding fats amd oils hm beer Foviemed under
the following hoads:

ie illstory of fats aund odls

% Chemiatyr; of fate and olls

e  0le of fat in mutrition

Ds  hangcs occurming 4in fats und odls due to heating.

o TFat 1D cookery.

A. ldgsgry of Fags and Ollge

Felollum e} al ’:19“)12 reported shat Yagundie (1763-1855) was the
first to study ths nutritive effeats of three & pes of fo0d sudstances
nsasly carialiydrutes, proteins, and fatas. Yelollus recordsd that arcund
1912 “tepps found rata failed to grow on fat free diets and mlul-d that
fat3 and olls coantalnad subetances csgential for growth, Mo ollum end
pavis (1713)1 diseovored that the eeswntial swatance present in fats
was vitemin A and ecnoluded fats served as carciove of vitemin A. 3urr et al
(1932)™ roscanenied that fot was cseential fm mutrition 1ike asine acids,

minerais or vitaxins because the: coatain csrtain indispensadls, unsaturated

© nigher fatty solds. undson ﬁ A (1940)13 potstod out that moderate levels
- " of fate md ofls were favoursd the utilisstion of caielum in the rita.

sou (1946)2 statod that fats acd olle were important souress of enerzy,
baing two ti~es as effzctive as proteins or carbohydragtes.




dloor (1943)° defined 11p1de oe &  growp of maturally cecurring
campourds and substanc.e found in chemical comblnation with them. FPate
represent the moet abundant and wides.read class of lipid in nature. ‘hey
are found adundartly in mits and seeds.

w

test and Toad (1361)17 state that amtmal avd vegetavle fats are complex
mixtures af the glycerol eatoers of fatty acids. Pats from different scurces
_differ becsuss of the differsuces 4n the glycerid:s composing then, TFawk
ot ol (1987)%2 clasmity 11p1de as, aimpie iipids, compound 11pids avd derived
1 1das.

3imple lipids are eatars of fatty acids with cersain aleohols. They
are further classified agcording to the nature of aloohol us, fata and oils.
and waxse, The differerce betueen fats aud oils is that oilo are Sde L)Z)M
at roos temperature. Jaxes are esters of fatty acids with a long chaln

aliphatie and aromasic alecohols suck as stervls.

Compound 11pids are esters of fatty uoide which on hydrolysie yleld
other substances in addition to fatty acida an*‘aleobal. T™he isportant
members of this group are, phospholinidas, gl}colipids, sainolipide and
sulpholipidae. Derived lipids are gubstances liderated during the
hdrolysis of simple and corpound iipida. The derived lipids are fasty
avids, aliphatic alechols and aterols. According to 7est and Todd
(296 )17 there are two types of glycerides of which fats are composed.

3i=ple ¢glyoeride with the general formula,
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and nixed glreeride with the general formula
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t!z c—-::--M,
on hydrolyais fats ,le.d glycexol and fatiy scids. Xleimsr axd “rten
(1758)27 dafine fasty aciis as the soid oecurring im nadural triglycerides.
It delongs to a group of zono earvaxylie asedds raxging 4in lengts fros
four %0 tosrt: four carbon wtors including oml: the evon nurborad msmbders
of the aeries, There are w0 typea of fatiy wolds, saturated aud
uosaturated. Tuwl gt al {L%V)m atate that fatt; wclds witeh :coutaiu\/
ten or less varbon atoue La their molecul:o are liquids at roon temperature,
the others sre $1ids with melting points rising with aocleoualar velkt.
T™he common saturated fatty aacids are, duterig, oapreie, eaprylis, ezpric,
lauric, sgyristio, palmitic, atearie, arachtdie, behenic and ligroceric.

Aecording to 7dtaleil (1946)20 the unsaturated s0ids are sharscterised
by the presance of one or more doudle Londs Lia the moliseule. They have beem
further elasmified according to the mmber of double bonds. . Hamk et gl

(1967718 potcved out that because of the presence of the double bomds, the

unasturated fatty asclide are more reactive tham the aaturated seics, the
reactivity inereagos «ith the inerease in the number of doudle bonds. The
represantative of the unaaturated agils are, oleic, linolels, linolenic and

araghidonic agida.
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folmen (1954)2) pointed out that limolets, linolenie and arec-idonie
agids are cssential for human beings and they are called cscemtial fatty
asids., tovording to him esammtial fatly aci's are a group of naturally
ocowrTing poly umeaturated fatty soids,

The mutritive values of fate and 0ils are due to their essential fatsy
aolid content and vitamin eurcying eapscity. Fat psrfomma physiological,
tdological and biochenioal functiens in the matriture of the dody. “hese
fungtione are rsviewsd under the following headingss

{1) 3ffects on growtds, reproduction and laotution,

{(2) Protein sparing aotionm,

(3) Interrelationship with vitmxina,

(4) cholestercl level,

(3) =Rffects on the skin, -

(6) Ais souroe of energy,
(7) Defietensy of fats and,
(8) Requiremense.

?5ect on e Turpetner (1938)%2 ana
:n..m_u_g(n‘o)” concluded that the primeipal unsatureted fatty aeid
roquired for growth wos armchidonis acid. “urpeinen (1938)%2 reported 100
»g. per day of linoleate mas ths optimm level for growth, Fartin (1939)4
observed 20 mg. of limoleate promoted optirum growh. Yaokensie et al
(1933)% recorded satiafsotor: growth and reprodugtion, v!m; 1iroleata fed

at the adove level,

Barr of al (1940)%° ara zzungg(:lw)” showed that when 5 mg. of
linoleate was given, a marksd growth response may be obtained, but sben 10



t0 15 mg. of its wes 3iven thore was & marked effect oa growth. Hoer
(1942)% otated that no abeolute value can be given for the amount of
1inoleic aeid whieh ahould be coneidered optimum. Decler s 8l (1950)2
pointed ocut that eassntial fatty acids have a key position in the form:tion
and development of new cells, They cboarved that a ¢lromio insuffieiensy ‘
will lesd to defioiency in mature xice, In secute fatty aciis defiociency
deuth may be the result. .

areenberg et al (1950)%° demonstrated that when limoleate aod limolsnate
wore adied together, linoleate epparently "sparked® limolenste so that
the sctivities of the ecubiuation were greator than would be predicted
from individual activities,

Dietary fat plays an importent part on growth. Deusl et a} (1951)°%,
Oresuberg gt sl (1950)°° (1951)°2 reportsd that rats receivirg odequate
smounts of linoleute grew rapidly, even bettier whet cottensesd oil was included
1n the diet. Peuon gt a) (1951)°° obaerved that when hydrogensted diet
oontaining sufficient amount of cornm odl to supply the HFA, growth of rats
was inoreased. Teusl et al (1995)°% stated that when completely saturted
coeonut il was added to the diets, eontaining, murginal amounts of es:ential
fatty acid a supreszing effect on growth, was noted.

svans ot a3 (1934)7° naxenste gt al (1939)° nad ohown that when female
rets grown to msturity, on fat free diet, they always siowed reproductive
fatlure. ohesr ot 8l (1947)°7 subjected weanling rats and yourg adult
rats to caloric rutrlm with & resultant maried deorease in dody
weight. They moted thet the weicht loss wae less repid, mortality
um' and recovery on re-institution of ad libitum feeding, quicker and



reproductive cap.eity superior in rats receiving diets ocoutaining fats.
After a comparison of fat free diet with 5 per cent of hydrogenated fat
or corn oil, “merrow e} al (1952)°® conolnded that a &etar; source of
uns fur .ted fat such a3 corn oil was neges.ary for normal ruproduction and
lactation of rats.

~nother feature of the mstabolism of fats is

their protein sparing sction. Forbes gt al (1246)%7 (1945)%° proved thu
diz :stabllity of protein and the retention of nitrozsn were improved by
ingreasing the fat content in diats of growing rds and mature :minals.
Tilman and co-workers (19474} axplained that fat ia able to spare
protain, shere carbohydrite is completsl. ineffeotive.

Peurson and Ponzon (.1.9409)42 heve arcived at the same coxvlusion. They
roport thit loss of exsential amino acid in the urine and etool was

eonalderadly reduced when ocom o0il wme adniniaterad.

3o wans and Lepovary (1929)% were the

first to s.ggest that an inverse relationship existed betweesn levels of

dietary f:t and the thiamine requirement of the rat. The apparont reduction
in the requirexent of thiamine ressulting from the addition of fat to a low fat
diet xas regurded as a ‘sparing action'. ut according to lemxer and 3teenbook
(1953)* the requirement 414 not result in an indrease in the concantrtion of
thiazine 1a the bod; Hesuss. Zefenry (1337)% (1957)% nad conatdered thianine
% a Mmiting factor in fat oymttesis. Mosever unkenbush st nl (1942)%7 indicated
that thiaxine meay have 5o moTe svgcificity for fut a nthesis than pantothenie

asid or pyridoxine may have.
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Sarma et al (1947)% pointed out that oleic scid ceused growt:
imhibision in dlets containing sub-optimum levels of pyridoxal and pyrido-
xamine. Nt “i1liams and Peiger (1946)%7 (1946)%° enowed 1n @ bicassay
Abst oleie acid replaced iiotine with lactobacillus. Deusl (1950)°%
stated that fats were important in the absorptionpf the fat soluble
vitanins from the gastrointestinal tract. Ue also obscrved that vegetable
olls wers the most satisfactory foodstuff from which $000pherol could be
obtaimed. Tish liver oil 18 one of the potent source of vitemin A and D,
Vegotable 0ils sepecially palz oil containe large amounte of provitamin A,

earotens.

rattmann (1957)72 reportes that fngel in 1342 found that oils were
neces ary for the optiaum action of choline sa lipotropic agert in rats
The lipotropic actions of inogitol could be demonetratad only im the
absence of unsat.rated fat. i¢ further points out that in 19398 Birek
and Salnan reported that an acrodyia lile dermatitis wms caused dy the
defisiency of vitamin BG and unsaturited fatty acide  Fe reports that
the subsequent studics proved that the curative power of linoleic acid

umuumns.

Deuel ot sl (1955)%7 anowed trat

when hydrogenated coconut oil wus the sale fat in the diet, ap earance of
deficlency symptons was rapid thom @ fut free dist. “atimenn (1957)%2

reports that a high proportion of acholestrol existed in the blood serun
as eatars of unseturated fatiy acids. These est2rs were esasily mobilised

and soluble in blood than the esters of unsaturuted falty actids.

Fanson {193?)5‘ reported that the levels of unsature-
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ted fatty acids in the blood of the eleven childrenpuffering from ecsema
»ere below normal. The eczema was substantially reduced by the adminis-
Seration of cotton amd linseed oil. The plugging of follicular openings
with o dense, compact layer of kesratin hes been observed in rats on

es antial futty scid defieiency. This was histologically similar e the
follloular yper keratasie 1n men. Aurr (1942)%° and Narrts ot a1 (1:54)%°
atated that onl; linolenic and areshidonic ssters cured the akin admormali-
tles.

6. Ag gource of suargy: The important nutriiive valus of fats aud olls

is their concentrated ensrgy. Wdle dry protein and earbohydrete yleld
oaly 4.1 caiories per grum, fat ylelds more than 9.3 calories per gram,
snderson nd Tusk (1347)°° tndicated an increase in the sorking cspucity

of rets on high fut diets. Semuels and co-warkers (1348)%7 eonfirmed

the sarlier results of inderson and iusk that rats fed on diets contasinding
86 per cent of oalories from fats, survived longer snd accomplished zreater
asount of work, during a subsequemt period of fasting, than animals whigh
had received diets oomtaining a similar proportion of carbol: drate or protein.

T. Defigiengy of fay: ‘“wane gt al (19)4)” obaerved that male rats on
fat free diets loat fertility., The amdmals deficient in the essential

fatty aoids s::owed impaireent of spermatogenie developnment.

Tecker ot 8} (1750)°7 noted ihat in dog, & low fat diet resulted in
& sigrifioant dearease in the proportiona of the essential fatty astde in
tie skin. Krasen ot al (1953)°2 reported that fat defisient diets or
lagk of essential fasty acids 4in diets may under certain oonditioms give
rise %o visible patrologioal chargos in the skin such: us hypermia, dryness



ard scaliness.

Jewel et al (1955)°

reported tiat rsto pilaced on a high carbohydrite
diet with no added fat at weanling became deficient in essential fatiy

acid in abhout twelve wesks. ‘e also pointed out th:t ti:s presence of
cordain completely aaturated fats in the diet, for sxugnle, !ydrogeniulted
coconut oil hustened the ap-earance of some of the esszontisl fatty acid
defician:y 3 mrtoms. Alfin-Tlater ot al {195‘3)59 report thut essemtial
futly acid deficisney could be produced in ruis by fesding sn essentially

ntgh sarbonydrate diet comtaining no odded fat.

“agfarlane ot al (1‘344)& reported ! at i intrinsic system ns well
as exirinsie syatem reguired lipid material for cosg.lation to take place.
Lousar (1358}61 raports thet 1% was Jdemonstrited vory early that tissue
thrombo plastin was completely inactive if lipids were removed by treatment
with organic recombination of the lipid protein. An sative primeiple

in blood is 1l&pid in nature.

3, Zejujrementa: Surr and Burs (1330}62 state Lhat the dally rejulrement

of fat for rmuximm crowsh of rals hus bDeen varisusly set frow 22 to 100
ailligraa. oldsmith {195’5)“ stutes trat fut is neaded in laman nutrition
for growth and replicement of tisisuse, lipid secretions, and energy.

The requirement of the optimsl lewel of fut in the diet is rot definite

yet, since fat ma; bo formed from carbohydrute or protsin.

Aykroyd (1960)‘ reccrmends two ounces of fat per consumption it as
t.@ optimum intais. The Tood and Fuirition Tard of the Sutritin Tesexrch
ouneil of the J. j.A Tocommends that an dequate diet anould conlain

essential fatiy acids to ths extent of one per cant of %tho Sotal calories.
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verkine (1960)7 statod that beat treatment resulted in & loos of
autriticnal value of the fut. Feated fat obtaimed from deep fat frying
otfougmyhmmhptually acceptable in the human dies, but exerts
& groath depressing effect when fod to aninele.

vorkine (1960)7 pointe out that thres typss of degensrative changses
ogour im fat or oll: autoxidation (oxidation of a fat or oil at tempers—
tures upto 100 dejress ), thermal polymerisstion (betwess 202 = 300° C. in
the absence Of exygen) and thavmal oxidatiom (oxidetiom at sbout 200° . in

the pressnce of oxygen, )

*

The affacts of noated oll sre rviewed under the following heads:

“fTeats ont
1) Srowkh,
2) TVitamine,

%) internal, ‘wgans,
4) Teproduction znd lactation and

$) (hemioal ehanges.

1. iffecto ov Srowth: “hipple (1930)“ reported thakt when dogs were fed
imed

autonaaa-on*rat, Shay dscrease rapidl; in weizht exiibited diarrhoes with

soue hassorrhage, developed loss of halyr and okin leaions and alcers and

eventually bocame weak snd dled. Yorris st 2l (1943)%3

found that rate fed
diets containing lard heated te 300° C. for 120 mimutas failed o grow.
“raxpton o% al (1951)66 pointed out that ingz:stion of certain ¢ils, heat
polymerined at 275° ., has been shomn %0 depress rat growth and efficiency

of feed utilisation. This reaflects a lowred nutritive value of those
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oils which varies in severity wish the dogree of unsasuration of the oil,
the lexngth of time of heating sach oll and the level at which the heatod
oil is imsorporeted in the diet. The factor or factors responsible for
these adverse nutritional effecta appear to be present in the oll 1tself,
snd act in & manner directly toxie to she enimal.

Sooamen gt al (1952)%7 stowed that thermally oxtdized corn ofl at
200° . exhibited definite growih depresaing sotion under both sd libitus
and paired feeding under laboratery conditioss. Taunits et al (2955)5°
shewed that the inolusiom of 15 o 20 per cent of rofined cottonsesd eil
asrcted and heated to 95° C for 200 to 3 hours, in the diet led to rapid
loss of weighty ascompanisd by disrrches, oscurrsnce of large livers and dsath
dthin three weeks. )

¥aju and Rajagopal (1955)% also obasrved that rets fed unsaturated oils
which ke been submitted to proionged heating at 300° C did not grow.
Eauntes (1956)57 proved that polymeric matertal formed during the autoxida~
tion of fat denregsed growth in rats ewan in the pressnce of abundanse of
dletary fagtors. Johneod et o) (2956)™ (1957)™* fourd thas corn edl
oxidised at 200° & for 24 hours exerted a definite depressing effect on growkh
ad butter odl 414 not show such depreasion.

2. Effeet on vitwwime: Irwin et a) (1938)72 demonstrated that oxidised
fate were mot completsly absorbed. Maju and iajagoval (1955)° peinmts out
that heated olls were »oorl. absorbed, produced cancerecus lesions and caused
paralysis resssdling that due to vitemin ¥ defiolency. Pavee: st al (1946‘)7{,?
Tumerow (1948) 7" ad ‘elman (1950)7° stowed that tne sssential fatty cids,



carotens vitamin A and bioting were destruyed during the sutoxidation of
fats, De et a8l (19‘6)76 oboerved losaofvitum;l and carotens upto 63
to 69.% per cent during the frying of puris in ghes. Alfin~Tlater
(195q)77 showed that unseturated oils heated st about ths saze temperature
for ons or three hours caused vitanin ~ deficiency vhen faod at 1% percent
level. This defieioncy was corrected by vitanin * swpplementation.
raunits (1950)%7 has reported thst riboflavin emerted sowe protective

effect on animals fed on rancid fal.

Roy (1960)%2 renorts that the awmorption, utilisation sod storuge of
vitamin A and earstens were comeideradbl reduced in the case of animnle
regeiving heated oils, Vitamia A and nmany of 3 ocadlex vitsmaing excepd
riboflavin snd nicotinie s¢id were destroyed to ver-ing extents when diets
were mized with heated oils and kept. Perkinds (1960)7 points out that
andmnle fed on gorn or cottonseed oils oxidised at 100° 7 for long periods

of time dsveloped vitanin A defleiencics and eventually died.

3. ffects op Interna) Organe:  Yorris st al (1943)%% reported that
rata on heated lard developod ocomsional loisons in the liver, heart,

kidnay or stomagh, of the animal that suwrvivaed for one year.

Jornbedn gt a) (1952)TC showed that products of fatty seid oxidation

inhibited the sctivity of the ensyme. They reported the inactivation of
suceinoxidase, oytoohrone oxidase and choline oxidass by rancid fats.

Terisset (1954)7° found that the rate of ensymie hydrolysis of mr;auc
lipase wao retained by oxidised peamit oil. Raju and Rajagooalan (1355)°
reported that the liver weights of rats receiving heuted 01l mere significantly

higher than thoss of the coutrols. VYeated 0il also produced fatiy infilte~



ration of the liver,

;. Farmer of a1 (1951)% stowed

that the female rata receiving diets containing heatod oil produced only
ssaller oumber of litters. They furthsr soticed thit heated oil had an
adveree effect on the reprcduction and lastation in the rats.

)67 pointed out that sona of the

S. hemioa) Thepges: Goodman et gl (1952
changes coourring in fats aud oils due to desp fat frying were decreased
in iodins value, incressed in refrective index, free fatty soid content,

acetyl value and drop in smoice podas.

Jounson 9% Al £1957) T studted ihe cherdoal ahssgos thut take pisce
during ¥horanl oxidation of edible oils. They found comjugaution decreased
and free futly acids inoressed during frylige.

Porkine 1960)7 reported that the autaxidation of edhyl limoloate
with axyg n led to ihe formation of eonjugation etiyl linoleate Lydropuroxide
witioh inturn oxidissd umd Tormed higher peroxidie polymers, or om_htmd

1y other ways to form non-crclic bdbranchod ehain products. If unsaturated

_ paraxidag are pree:nt, béth saturatad and wisaturated aldenhyde axd ketoule

products may arise. Ths changes taking place im thermal polyzerisation
are primarily those of the aorwal "Diels -lder Neaction.” The puly
unsaturated acids undergo thermal polymerisation after conjugation to form

po).):um products.

B. Zat in Jookery:
The principal uses of fatas und olila in ocooking ars to give richness

and Tlavour t0 cooked foods mxl as shortenings and salad dresaings.
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Pitch sod Frunels {1949)7 deficed ahortening as the property of fas, wadek
influences fuvourably the texture of & baked produet.

Prylng {s one of the eommon wes-ods of eoaking of foodstuffs im
hot fat. If the laysr of fal in the frying pan ie ohallow, the prosess
ie called sauteing or pan fryimg says Fitch and Frencis, (1943)7.

Nunt gy al (1915)%) ceported thet the faetors stioh affected the
mmwmofahtuum“mmtofwh.tvmu
presont, the surface of the sil exposed, and the presence of foreign
particles. The fatls with highest per csnsage of fres fatty acid would
bave the lowest smaking potnt. The sseking tempersture fur s particuler
fag is iowered wien axpoasd surface area of the fat (s increas:d. T™he
wider the diaseter of the cooking vessel, greater s the lowering ef the

. szaking semperituce. The presemce of finely divided foreizr particls
E lower the sookiag noint.

The sxoking temperature affect the ablsorption of fat by the food
atufls. ‘baorption {s grester in fats with low asoking pointa, lowe
(1955)& bas listod the fuctors governing the smourt of fat absorbed
by foods during frying ams, time of cooking the total surface of the foud,
the smoking temparsture and the eompositiom of the oil and the nature of
foods. The longer the food is cooked, the grester the fat absorption amd
in highur teaperaturos less £.4 is adsorbed.

Nany faciors affset the surfuce area cowered by tde fat, such as the

mture of the fat, its comcentration, ihe tamperature the othsr ingredients
‘and their soncentraitions, the mesipulation and extent of sixing.




2 ITI. EXPRRIVINTAL PIOOFDIAR

Experinental procedure comsisted of:

As | Telsction of a comzmon fried preparation and the frying
oil for this atudy.

B./ Jiandardisation of the recipe and the fr ing process.
Ce’ “hemical snaiysis of the heated and freah groundnut oil.

u D, ) Determination of the nutritive value of the fried oil by
- studying Lits ef cots on weanling albino rats with rezard
%0 growtlh, liver vitexin A coutent and the blood c¢holeatsrol

3 / level.
va
S A

} For the selsction of a commonly used fried food preparation and
tho.ytmm oil for this etudy, & survay was conducted in selected faxilies

!

in Totnbatore eity, to find out the fried food preparation found im their

mepus, the eils used for frying foods and the eonditions of frying with
ﬂ'nmmﬂwotomtmam and durution of frying. The survey

' le 3alection of the method of surve)
2. 3election of the ample
3. Devoloping the intervieow schedule

4. ‘onducting the intorview, oollescting and interpreting
d4ata ¢

5. Selection of the cosonly used fried food preparation and
the oll.

The interview um questionnaire

method was chosen for this survey, because it enadbled the inwoatigator to
collect, correct, firat hand information from all olasses people

regardleas of their status of literacy.



Among the atudonts in II Year ".7¢ Fomm

jolonse clase of 3ri Avicashilingam Yome Seience CTollege, thirty fardlies
were selected By randon sampling ¥4y inoluding ever; alteruvative famil:.
The sslection wae made from famtlies of college students, because of
thair interest aud eo-opsreiion.

A achedule for the

intervisw a8 given in ‘pretidix 1 was doveloped t0 slicit f.mum on
the following: My fats azd oils are used by the heone nalker im dally
diet, the types uf food preparution made with fata and oila, the types
of fats and ¢ils used, methods employed Tor cooking with fatls, tempe-
rat e of the frying medium; whethsr f£ats axe heated till the smoke
ccmsa, duration of beaiing of fats ia frying; preferences for eertain
oils and fats and reasons for mot using otbers and wiether the fried ofl
is reused, mixed or not mixed with fresh groundnit oil.

™he invastizator =os mm w0 the faadilies by the stulents oonsersed.
The students sxplained to the members of their families the purposs of
this study, and helped in establiching rapport. Thereaftzr informatien
required wzs ocollected by putting the queetions inm a sizple, understandable
manner and recorded the answers. The temperatwre and the duration of

~ heating oil during the preparetion of puris were actually obaserved and
mtdmm.mmmmm.quc. The indormation wae
them tadulatad and intarpreted.

The fried food preparations commonly used by the thirty faxilies surveyed are



given in Tabdle I.

TARLE T.

2reparation, Preqenoy. Fumber of fmiilies.
g2y 15
s Fortaightly 8
Ocoasionally 7
‘eekly 2
Tadal ?o*tnuhtly 5
Jecasionally 23
Seekly 1
)i Fortnightly 4
%'J’My 25
Yoskly uil
Sonda Portnightly 4
Ddgcasioual ly 26
Toekly 4
Apolam ' Fortatghtly 20

ig sean frox 7abis I, puris were the preparation wost commonly
used, ance it w=as selected for the study.

And from the survey it @33 found that She sromdinit oil was used
by 75 per cent of the homsmmiers. 7o this oil was chosen for this



The staddcrdization of the meipe and the frying nrocess for this

study imcluded:

le
2.

p

dtandardization of the reciye.
Procurenant and storege of materials.
Ttandandisetion of the cooking process.
£2lection of the ejuipnent.

2rooeture for ukuu puris,.

The rocipe for puris in this study was

etandardiced on the basias of the imformetion ascured on the ingredients

and the proportion im which they were mizad for preparing the puris by

the {aicty hooesalers.

QUTEe

The imgredisnis of the standardized recipe is given in Table YI,

TALE IX

T TTARDARDYCED RECIPE POR PUNIS

In; redients. ‘uamtity {goe.)
‘nestflour ' 590 (3} ocups)
‘ater 210 (1 eup)

3als 1 Sesspoon
“roundnut oil for frying 275 ml.
Temperuture of frying 192° C to 197° .
Eursbey of purie 60

Tine taken for frying puris 30 minutaa.




The flour was bought once is & month axd ept in tightly eovored

%o, salt 7as kept in & dottle. The preparation of the puris was
standardieed based on the information sscursd from the swrvey regarding
the aize and wei kt of the dough, temperature of frying oil and the tine
taken for frying.

Por fiying puris the scaree of

hezt e a kerosens atove {(lamatha ). In order %o maintain the temperature
the wicks were adjusied and the saze level of karosane was poured daily
into the stove. Froxm the aurvey the tesperasure of the frying

msdiux was found o be 192° a?ﬁlﬂ'c.

T™he tize to fry the puris was kept to be 30 mimutes.

For preparing the puris the follewing

squipment were used:
1. Am irom kndadl
2. “patula
3. lessuring cup
4. Pastr; board and Wwller
5. Jan2tha stove
6. Thermometer stand
7. Thermometer graduated upto 250°7,
An iron kadai a3 aclected because it was used in most of the houses

for frying purposes.



8. Jsived the flour and msasured,

e Addnd salt to the seived flowr

¢. ade the flour imto a dough using the measured gquantity of water

de ‘overed the dowgh for 5 minutes

o. mde the dough into small dalls of 10 graus.

f. olled 1t to 3" dimmeter

&« Toured the measured quantity of the oil in the heated pan

h. Fsated the o1l wp %o 17%* ¢

f. Zried the puris cue at a tize whan one side was cooked, that was
aftsr 0.3 minutes turned t0 the other side and fried for 0.2
oimites, After svery 5th micuie cheticed the Semperature and
naintained it datween 192°C  197°C,

After all the puris were fried, the oil was cooled and the wesnling

albino rats were ped st 10 psr cent lewel in the synthetic and poor rice

diet. The oil fried once was never reuased again,

Using this standerdised reoips, puris were prepared dally aroumd
7 Ae¥. using fresh oil for a period of 8 weeks which wos the duration of
the rat feeding experiment. Iveryday the left over oil was used for
feeding the rats. Thias left over 0il was nsver reused for frying.

De 2 .

™he thiocysmogen walue of the fresh and heated oil was deterwined
by the method -iven dy Jaceba (1959)% and the 1odine value was deerzined
3,

by “1js method given by Jaoobs (1959 Prom the above walues the

linoleic zand oleic and s;asunted glyceridas were caloulated. T™he proocedure
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for iodine numder md thiocyancgen valus are given in ‘ppendimr<IiIl and

I1I respectively.

. The putritive value of the heated oil was deternined by comparing
the effects of feeding young albino rats wi.th fresh and heatod oil wish
’l/ v

reference to growth, hilocd czwlmoml, ver wetght und liver vitamin &,

The exparimental procedure in this regard icvolved:
1. 3slection and saintenance of rats,

2, Candardisation of the diets.
{, 3. Teoording food consumption.

oo 4, “ecording the weislit of the rate.
| 5. Other observations.

6. IJeterminstion of ths liver vitm-in A ocontent snd dlood

cholestorvl level.

-rwe»c;ty cepht
Thtedy v wennling albino

ruta, of ttirty daya old, weighing 61.85 gns. on ar average were selected
for the “wc

Seven

The rats were divided into four groupo eight in each with equal
3bx digtridution. The rats were maintained in individual ceges with ad

1libitum supply of ration and boiled cooled tap water for eight weeks.

The r% cag:s were sade of alwsinium with raised screen bottor,
rectangular in ghaps with the following diamansions, lengih 12", width
8" and height 9" (figure 1). Movable trays were provided for the collection

TR
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3f the food droppings and fooes. Tash csge was provided with a card
as sho™n in Aprendix IY to record the data, weizht, f00d intake and
recarks. "

4 glaas Sottle earrying irimkimg witer wag fixed im Lywsartasd
posiiion to tha atde of sach aage, with s tigzht ocork t:rough whiel,
a sen’l metal tube supslied wat-r to the rets as they suoied.

Food was #-rved on mmall snamel platea. As "Ohaus Talance"
wvith animal dox greduated to first decizal in grave was used to
rocord the walght of fo0d and ruts.(Pigure I1I). The bottom traye
were cloaned daily after weighia: the left owsr food. The cuges

ware cleansd Once in two days with soap, water and phenyl.

T™he diets 3elected for the

APsrinents were,

. ® “wgal aynthetic diet ¢ 10 per oent heated sroumdnut oll.
i. Jasal synthesic diet + 10 par cont fresh groundout ofl.
g, maal poor rice diet ¢ 10 por cent heated gzroumdzut odl.
d. Insal poor rice 4iest ¢ 10 per oont freshk groundnut oil.

The aynthetic diet was chosen baoause the sffects heated oil coulsd de

deteated quiekli. The poor ries dist was choosen begauae 1t Lis

trpical of the South Tnd<am Diet.

"he previous works on this subj:ote wers dons on 10% level.
In order to eoupare tihe results of the present investigution with
t.ose of the sarlier =orkers, 10" level sus sdoptsd. Also a$ this



- FIGURE I.

THE RAT CAGE.

FIGURE II.

THE WEIGHING BATANCE.

{3



level an: effact which may e dus %0 the offeet of "neated 011™ may de

sasil: detsetavle. The ingredicnts neoded for the prepasetion of the

synthatioc &1iet s gzZiven below:

TANLE 111,
BXPIRINNTAL 3YFROIRIs DIY,

Tepr cent.

vorn staredte
Merose.
Tasein.
. e |-
* -alt sixture {1,57)
2 V{tamin mixture (1353)8‘

Sreundmut 9il.

€ « » K 8 8

* giver im Sppemdix V ¢« ziven ia Appendix VI,

The ingredisnts needed for the preparutisn of the synthatie
dlet wors bought as & 1ot except oil, and stored im $ightly covered
containers. The oil ms weighed and incerperated in the dail: dled,

at the time of fueding.
Jngel poor rTige dief: The poor rice diet of Jouth India used in thia
study wue of the saze as that ussd by Theephilus and Yason ?1949)85.

The compoaition of the poor riee diet {8 given in Table IV,

"



TARLE 1V

THE BARKY. POOR RICK DIRY,

ingredi sats. *apgontage.
‘arbeiled riee z=illed flour 89.70

‘od gram dhal 3.00
riajel 4.30
Plantain 2.10
Iroundut otl 2 )]
utton ' 0.26
‘goonnt C.2
Listilled water ad livitux

evadas ’:1950)“ aoal sis of the mutrient content of the pecy

rice diet is an follows:

“rotedn 7+05 per cent
vat 12,07 psr cont
Zawbohrdrate 74.00 por sent
Taletkun 0,02 per cent
7hosphoxus 0.15 per cent

In order to imoorporuts 10 per cent of the groundnut oil 11.9
per sant of the riee was re.uced. ecause 1t forms the larg~st

percantinge of the diet.

The rice and red grom dhal were cade into a flour in a z=ill.
he vagetatle, nutton and coornut were ground asd mixed with riee and

ed gra dral and the mixture steamed for 25 minmutes in an idly v=asel.



‘hen made into balls of 60 grame each equivalent to 33,5 grama of rsw

Pood consumption resords weve

anintained to study the Meistionsidy between the rites of groeth ard
mutrient istake. Devadsws (1950)% regaris an increas+ im food intake
as indiontive of an iverease in growth, whish in turn is the action

of the putriests present.

In erdar t0 glve the yuis &8 nush as they wanted 1o eat, fesding
wis od libkis.ie The mmount of food siven daily was sush that about 10
to 15 grams of food would be laft over. The daily inmtake of food was
noted by weighing the left over food and deductimg 41t from the original
weizht and was recorded in the oard.

In order to dstorsine the ewvaporution of moist.re fro- the »oor
rige diet, alijuotes of the diet was left in an smpty cage at the sume
tize every day and weighed on the subsequent sornings. Proo this
procedure it was found that the moisture 1038 was 3.5 per cent on an
sver.ge. From this the hecessary ocorrvection was made wiile
oaleulating the food intake of the rats,

weighed on the first day of the experiment. 7he weights gained by them
to the neareat of one tanth of & gram were recorded for esch waek.

The obanrvatioa othor than weight

made daily were: Seneral ap-earance, a0%ivities, coniitions of the

eyes, skin, tail, osat sl wiskers, and symptoms of 4efiaisnciss were
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sholegterel A of the

Albino rats: AS the end of the experinentsl period the

ware sacrifioesd to determine the blood cholesterol and liver

vitamin A of the alddno rats.

Thnnmuugdwaﬁm.mwmmmw
olood was collscted. 0.5 milli littre of the blood was taken for the
eatimation of ciolesterol by Moor'e metiod.{1958)°7. ne detatis
@f the procedure is ¢given in ippsndix VII,

The liver was quiekly removed cooled and dried in between the
folds of a Tilter paper and weighed to the fourth decimal and
vitamin A was detormined by the Antimony tridhioride methsod as
given by Jagobs (1959)% wwn ;ll&ht modification. The precedure
is givem im ‘ppendix VIII,
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IV 23SULTS ABD DISCTISION

The resulta of the study on the effcet of fresh and heated
groundsut oil on blood akolsaterel and liver vitaxin 4 content im
alding rats are discusved under the following heads:

he “hemionl Amalysis of Presh and Teated Jroundmut Oil.
3. Tood Intake end feight guim of albine rats.
7. Alterwtions im 300d h0lewberol level and
De ‘hanges im Liver ’sight und Vitamin & content of rite.

he lodine and thiooyanogen value of ths fresh «d heated ground-

aut odl were dotermined. From thess twe valuss the linoletic

glyceride and saturated glyceride content e¢f the heasted and freeh sround-

nut oils were culeulnted. The results are given im Table V.

TAZLE ¥

CHRIEICAL QONPOSITION OF PR2IT ADD
ERATYD GROUTDE!Y OIL

Jodine Thiooyanogen

inolete MNeds "aturated

0ile. Glyceride Clyesride “lyceride
Yalus. Value. Per cent. paor cent. ser cent.
Fresk groundn:t

M1l. 101.6 8l.5 24.4 63.5 12.1

Feuted groundnut

Hl. 9.8 T4e3 20.93 32.1 48,77

Prom the data given in Tadle V 4§ is seen that the iodine value of




the heated zroundnut oil was lo-er than that of the fresh: odl. This
finding ie in acsordance with Yulmer and Sachester (1908)® Goodman and

ook (1952)%7, Tormeon et a1 (1936)7° and Jornson et a1 (1357)7%°
Thase workesrs found thag the fodine wvalue decreised and saturagion

inereaned on heating oils.

From the apalyais, it was niso found that the percentage of
olete and linoltie glyoerides of the heated ol deoreased. ‘ccording

)10

to %m0 {1960)"" limoleic glyoeride is prone %0 heat damage. Om the

other hand the satur.ted glyceriie increased on he.iting the oil.

fe Food Intake i G 2a
Pood Intake: The food intske of rats during the experimental pertod
was analysed and the average food intake is given in Table Yi. The
statistic:]l asalysis revealed that the intake of food betwesen the ;rows
fed on heated and fresh oil inmcorporated with syusthetio and poor rige
diots was not eiguifieunt.
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Poor rice diet with 10 par cent heam gmndxmz oil.
PL:- rice diet with 10 per cent fresh groundnut oil.

"; {ntaks of individual rate in all the four groups are given

in IX snd X,
f | |
mw The effect on growth albino rats as indicated

by Me ia body meights, has been used as an index for the asms—
meat ¢¢ % vutritive velue of fooda. Agcording to Dovedus (1950),
growth 18 eeaentiall; s nutritive function, and 1s tharefors a measure
o? tbe putritive perfurmamce. The data rogarding the sverage woight
gain of the rats are given in Tucle VII, The woekly gains are aleo
1lluetreted in fitures III und IV. The statistical analysis of the

dats is siven in Tadle VITI. The individual rats gain in weight is

glven im Appemdix XI.

TAZL® VII.

_ ¥2AN TIINEY GAIN OF HiP8 PYD SYNPHTTIC AKD
P 1 EIC® DISTS ITR 10 PR3 TP HRATED ARD PRIV QROUEDIUT NIL.

¥

Initial nm Teight

Groups. average weight waight gdmd
) ; \gme. )

Oreup I. 62.1 91.5 29.4
group II 618 ' 104.8 43.0
Srouwp III 61.8 oo 78.4 16.6

Growp 1IY. 62.1 i 831 21.0




.

Group I aynthetic diet with 10 per cant heat»d ;roundout oll.
Group II Sruthetie éiet mith 10 par eent freeh rroundnut oil.
Sroup ITI ivor rice diet with 10 per cent heated growndn.t oil.
Group IV “oor rice di2t with 10 p-r caent fresh groundrut oil.
TARLE VIII,
T3 AXALY3X3 OF VARTANSR FOR INCARAZR IR 19IGHT

OF RATS FZD SYIT'EBTIC DIERS A¥D POMR 2103 DINES *ITR TEN
P2 CVEY TP PRWSE AOD HIATID uLUED BYP Oll.

jouress ;’;‘ 008 sum of “ean *P patdo ¥ wvalue
of variation . I;uaves. 3j.are. obtained 5% 1%
LTQUDS i% 1l

jotueen srouwps 1 36106.,26 36106.,26 T74.1 4.950 8.66
“rror (within

ZTOUPS 16 1182.29 75.89
& , k4
Total 17 56782.54 pos
2rror (within
QW) 16 1132,62 T5.91
3 2 .
Total 17 37851.61 %0
‘etwesn groupe 1l 85160.79 85160.,79 107.4 4.30 8.%
“rror (within
groups) 16 12690.82  T733.17
Srovpe 1 8 11
Total 17 1502.13
Jotwess Zrouwps 1 142.60 142.60 1.6 4.50 8456
Rrror (witbin

* 7 Watio according to Insdocer (H‘ﬁ)w i% a ratio »f the variences
(or mean square) between th ¢ experimental variencs and sithin replic:tes.
1f P, the probsdility of its ocourrence, by chares is lesa tham 01, the
difference obtained in the expariment as & whole are very significaat,

2@ drvificat beayond 1 par cent level,
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Tabls VIl shows that the zrowth of the r:te on the nwaled rroundout
oil mas poor, T-ia € nding 18 in ac ordance with thss of Tipple

)7 ad raundts o3 al (1955)%°

(1932)%4, eramption (1951)%¢, Goodman {1952
The differenes was sigmifiesntl; gzroatar betwe:mm the rates fed

s nthatic diet with fresh asnd he:ted . roundnut oils, than bdotmsdn the
pior riee dletw ¥ th 10 per eent heated and fresh roundnut olls,

This resson may be that fat exerts megative influence when inearporated
in the imdalamced diet like the poor rice dlet or the consiitusnis

of the poer rice diet, wers nmot adequate 30 utilize the fa8 {tovadas 1950)86.

Proe the Magure I1T 4t 1e evident that thare was decrsase in weijhts,
during the I waek of the experwmont, only ia the ease of the rats on
the syathetic diets and not on the poor ﬁu diet yuta. This ma; be due
to the change from the matural stock dfet to the aynthetie diet. “ith
10 per cant freen: ground mnt oil. The eigbt gained by the rats on the
eyathetic dlet with 10 psr eent groundrut oil was 43.03 grene auile
rats oo synthesis diet with hested . roundnut oil gained ouly 2J.4 groms.
in the case of the rats on poor rice diet with hested imroundimi oil
the imoreane im growth was 15,6 groca ahile that of the rate oa

fresh oil) growp is 21.]1 zrws.

table VIII reveals taat the difference in the gain of welght of
the rats on syathetie and poor ricw diets with 10 per cent hoatad and
fresh oil was sigmificant da;ond 1 per cont level., The rits saintained
on the poor rice diet guimed ia weight sithout decrsase. Cowevery the

grodient was low in the cmcfﬁcatﬂon.

Qber gbeervaliops: The eoat, twll, wdekers nd eyes wore oSbeerved



daily in all the rats. At the eud of the third week of the experiment
90 rats on poor rice diet with heated .roundnut oil loat thair hatir

on the 3ides and ubdemen (Yigure ¥v.). o $he ease of poor rice 4iet
with 10 per cent groundnut oil the balr started failling fro 39 days on=
wards {*i;ure V1), * ¢ coat of the r ta on poor rice dist wit'

hetad oil #i8 m rovgn r thaa (93¢ receiviny the frea: 211, with

rice diet .rou:. “xeept for those chang:8 on coat and hair, t-e »:isk rs,

eyes ard taiis were norcal. TPipures VII, ¥ITI, IX and I abows

experlaeital ruts of the four gra.os.
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- FIGURE V
DEVELOFEMENT OF ATLOPECTA IN RAT, TED -7 FOOR

PICE DIET WITH TEV PER CENT HEATSD GROUNDNUT

~ TWIGURE VI e
DEVELOPEMENT OF ALOPECIA IN RAT, FED ON POOR

RICE DIET WITH TEN FER CENT FRESH GROUNDNUT
0IL.




. _ _ __ FIGURE_VII.
RAT FED ON POOR RICE DIET WITH TEN PER CENT HEATED
GROUNDNUT OIL.

P S _— - ——

FIGURE VIII

RAT FED ON POOR RiCE DIET WITH TEN PER CENT ¥RESH
GROUNDNUT OIL.

2



FIGURE IX

RAT FED ON SYNTHETIC DIET WITH TEN PER CENT HEATED
GROUNDNUT OIL.

—_A 0 i T

]

FIGURE X

RAT FED ON SYNTHETIC DIET WITH TEN PER CENT FRESH
GROUNDNUT OILZ




the average blo.d cholestervl lesvels of the erperimental albimo
rats wore analysed and are pressnted in Taile IX und Pirure M  "he
analysis of the data is jiven im Jadls X and the blocd ch.lestervl

level of iudividual rass are jiven Appondi_x 1 45

AVTIAG < 940D SELRTIROL LWIL (Me/120) of TXPSATVIETAL 3473,

“-elesteral levael

s'mf’o ) (W)'
Srowp 1 64
froup IX 5249
Jroup 11X 2.7

T roup 1Y 54.7
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TALE X

ANAZY IZ|0F XSAR VAFTARCOZ OF THR 3O
T THZ 3-FTUETIC AMD PO YICR DIRTS ITH 10 PIR JINT MUATSD ASD

LEOLIBTERDL LIVEL

S PR3 SOUNDEDT OIL.
| 7 .
“gurees P Degree Value of ¥ at the
of fk'\ of ‘:ua of :i‘?m zb::::d probability level
Yariation.' freadom % * of S% 1%
rroup T 31T T
Total, 13 408 31.4 - '
Ehtmm 2rouDe 1 380.7 380.7 165.5 4.75 9.33
Jrror {within
~ roupa) 12 27.3  12.3
Group 117 3% 1!
Total. 13 309 23
“etwean groups. 1 262,6 262.6 67.3 4.7 9.33
“rror (within
gm‘.l’pa) 12 ' ‘60‘ 309
Sroups I & 11T,
Total. 13 32.9
Jgtween IIOLDS 1 L7 1.7 39 4.7 933
Trcor (wzthin
grours) 12 51,2 4.26
g IV 4 11
Total. 13 2506?
Hetween srOowps 1 3.1 Jel 1.66 475 9.33
Brror (within
groups) 12 22.51 1.88




The data in Tables IX and X and figure X clearly indicate that
the m:an gholesterol lsvel of blood in the gruops of rats receiving
the synthetic, ad poor rice diets with It ed 0.1 was higher than
in the group received synthetic and poor fice diets with fresh oil.
The analysis of variance (Table X) siwws that the signicicante in beyond

cae per cant deval.

() Liver eighy
Table XI precents data on the Iiver ‘sight as the percentags

ef the M’ weight,

TASLEZ XX
TRY LIVZIR YZIGHT OF RATS AS PIRTVINTAGE OF WY ¥RIGHT

Croups Iiver weight as pereentage Standard deviation
of body weight
Grouwp I 3.521 + <2029
Crowp IX : 2. 760 + 2160
Srowp IXX 4.460 + 2118
Group 1Y 34920 + 370

It 10 evidsnt from the Table XY thet the weight of the liver in Rats
fed with heated 0il waa greater tham that of the group fed with fresh oil
in bot. cases. XaumitsTgt al (1955) pointed out that when frate were fed
with heatad oil (95° C for 200 to 300 hours), devaloped enlarged livers.
Raju md Rajagopal (1957) reported that the liver wedght of heated oild



group are siznificantly Mgher than that of sheir controls. Rice et 8l
(1957) noted & slight incresse im the liver weight of the gfoup fed with
heated oll.

The liver waight of the individual rats are given in sppendix XIIX
Iiver Vitemin A Comtent: The sverage vitanin A content of the liver of
the experinental rets are given in figure XII, PFrom the figuure it is evident
that the fresh oil had higher vitamin A coutent than the heated oil growp.
Table TII zives the analyeis of mean variance for vitswin A content in

ltver.
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AR XIX
ARALYSTS OF MEAN VARIANCT OF VITAMIN A CONIZET IN YHE LIVER

OP THR TXPRRINZNPAL RATS

Yalue of VP,
Sources of Degrees Total sum Hean &t the
of of P.matio Prodatd 14ty
Yariation freodom aguares squares }mn of 4
5%  §
g I1&1]
Total 13 663
Betwaen STOUDE 1 539 533 49.68 .33 4.75
*rror (*ithin
Zroups) 12 10
G ME W
Total 13 34081
Setween groups 1 1757.8 1757.8 32.43 Fe33 4.75
“rror (within
groups) 12 650 %41
Sroypa T & XII
Toial 3 403, 1
Betwoen groups 1 320.6 320.6 53.07 933 4.75
Er or (within
groups) 12 725 604
Srowps II & IV
Total 13 19357.3
Betesen Zroups 1 148345 14835.% 36449 9.33 475
Trror (within

groups) 12 453.8 37.56




Prom the analysis it 18 evident that the vitamin A gontent of lsvel
of the fresh 1l grow was sigaificant beyond one per cunt level, This
confirme the resuls of the studiea by Pavoek g a) (1942)7°, Kusmerow
st gl (1948)7 msiing ot ol (1958)% and Perkine (1960)%, Vitaein
A gontent of the léver of individual rate are givan im Appendix XIV

S
L



TREA Y OAND TE2IUIINE,

“he preaent study waa dezi:nad %o invsatigate the sffeets of
freg:: and haested groundnut oil on srowth, blood cholestersl and
livesr vitomin A in «lbino rata.  “our groups of rats, seven in
axelh zroup wars salected for the study. ‘ne growp on the syathztie
dist and one on pos>: Ties diet, w9 ol on heuted :roundmut 211, and

"8 oihsr povuns mare fed on fresi grownda:t otll., & aeney; of the

results of the study i3 giver daicwt

1. The growth of synth:iie diey group recelving heated oil was
15.55 ner cerct lesea than the mats recelving the fresh sroundnat ofl,
The swe resuly wag cbeerved in the ezes of poor rios diet growp also.
“he wricht gaiped by the poor rice diet group wus less thim gvrthstic

Glet . roup.

2. holesterol level was F.1 per cont greater in syatbetie growp,
receiving heated oll than the fres:: oil group. in the case of poor
rige dlst yroup, fed an heated oil the chelsoterol lewel was 8.2 per
cent greatar than the fros> oil.

3. he liver weight of the rats fed on haated oil was zreater
than the {reah all in both the poor rice dist and synthetic diet growps.

4. Tre livar vilamism A content wms greatar in rits fed on fresh
groundmut oll than the rais fed on heuted ail iz both the poor rice

di2t apnd synthatic diet growps.

5. From the chemicil analysis it was observed that the iodine value
and the rercentage of Uleie and linoleic glycerides deoreased and thw



poroentags of s turated gliocerides increased on heating the oil.

“

Thus 1t was showx that the heated ou'm tlfo synthetiec and poor
rioe diete fod at 1) per cent level sinowed an adverse ct:ec{. it
mmmwmeml level wd liver weight and deorease
in vitamin A contemt of the liver. It was alao neted that heated ofl
sggravited the deficiency symptoss of poor rice diet., Thwe it
was inforred that fres: oil has better mt;itin quality than the
heated oil.
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“hat are the oils used for shallow frying?

“"hat are the oils used for deep £ ¢ frying?

#1il you heat the 0il till the s20ke comes before fry-
ing?

How lomg will be fryimz tize?

¥ill you ise the fried oil agsaini

Jo you ndd fresh oil to the fried oll =gain?®
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APPENDIX 11,
PRAIIDTRE PR ¥LJS  IOBIER VAL

“sighed accurately .1 t0 .5 grans of $50 odl into & flusk of
250 zl. capicity with & glses stoppsr. Added 15 aml. of carbon Sedra-
.nmunumlnmmmmzsn.umuagazmuxmoa
uamndu-nfovmotu,mmmth-mtuw»uum
the 1odine solution to drain for a definite time, Flaced the dottle in
& durk place and allowed to stand for 30 misutes, At the end of this
period, added 20 ml. of 15 per cent potessium lcdide solution, steppered
the bottle and shook Shorouzhly md washed dowa the eides of the bottle
=l stoprer with 100 ml. of recently boiled cooled water. TLtrite "tk
standard 0.1 ¥ sodium thiosulphate solution adding the resgent with
eonstant shaking until the jyellow colour of the iodine has almost
disappeared. idd 2 ml. of & 1 per cent starch sglution and contimae
the titeration. Then the blue colour was aluoat disappesred, stopper
the bottle and shekts vizorously o that amy 1odine rsmsining in the orgmie
layer will pass into the water layer. - omplated the tityration. “wm two
blank determivations on am equal portion of the wijs reagens, allowing
the pipetts &ruin for the smme lengt: of time as for the usknown. The
mamzﬁ-«r.uuam thiosulphate solution requdred by
the dlank less the quantity used in the determimation gives the t:iosulpbate
equivalent of the iodine abaorded by the oil. Calculated the grame of
iodine absorded dy 10) g. of the fat or o1l. This is #1)'s 1odine value.

10! 3 Tissolve 13 grans of

v/



iodine in 1 liter of gleaial mu:}:amumnummu

' dried eklorine until the balogen comtent is ilmoet dut mot quite doudble.
his aay de assertsined by thiosulphsate liberations. ‘B sxeeas of iodine
is prrutsaidle, but an excess of chlerine wust be avoided.

Viii



APP7EDIX 111,

DETRNYEATION 2P TEINYABOGCW VALUR,

) , Dlasolve 33l grams of

finest Jo7. Pb (Fo.), in 700 ml. of A0 adl filter Slowly¢ add the P(F%),
sol:tion $o the 'CHS solution with stirrimg. Jontimue satirring for 30
minutes and allow precipitete to settle. Deocact s-pernseat Hqudd through
£118sr paper ob Buchmer funnel using slight sustion and wash ihe pewaipitate
several tines wWth water by decantstion. Tranasfer precipitate to Taahner
funnel usicg horn spoon and water and wash with water until washin~s glve no
test for nitrstas. Pluce preeipitute on & watch glass and dry to com:tn:n
wight (ca 7 2aye) 1n vaouum desioator over F,%0,. The dried Pp(37),

ghould be white in colour. Store in air Right browm bdotile.

Prepare unaydrous scetic aeid by

bolling gently in litpreflsak with ground - in glass air condshesr for

about one hour, 500 ml of acetic acid (at lemat 3J.5%) with 40 nl. of acetic
Anbydride. Attach s calcium chloride tube to end of condenser snd allow

the agid to cool to roon temperstare.

Solution 1. &‘crthopnpmﬁwofmnméfwlunom suspend 50 gree
of ths lead tiiogycnite iz 500 ml. of eoide Two glass atopoered neid ottlas
of 2 liters capeeity, whieh have rrevicusly bewn cloaned and dried, should

be used for this rurposs. Add the bromime solution to she lsad thiocysmate
suspanaion slowly, in omall porticus, and shake vigogqrously detwzeen each
addizion until the aslulion is completely decolourised. After all tie

srocine has besn added, &liow the preeipitated lesd Dromide and the excoas

X



load thiocyan:te to settle and them filter ihe aoclution &s rapldly

aa possible. Use 8 13 om. Juchzmor funnel and & qualitative filter
paper tagether with two litirgprezsure flisis for the filterutien,
Zhose ahould be sleaned and dried for ore hour at 105°0, TPiltor the
sntire solution by swetion into the flask. Trungfor the furuel,
containing the paper and the cake to the ascond flask and rofilter the
sclution. It ehould bs perfaetl; tlesred for the second filser:tiorn,
‘sore the selution in glass atopperod brown botilen,

progadure: “Yeigh ssouratsly O.d to J¢3 gme of tho oil ae :20ve and
tracefer to o dby 123 ml. gless stoppered flask. fesp 1a dark for
24 noure. ‘The atorage place should de fram 18 « 2172 in tesperiture.
4% theo end otf%4 houry aéd 1 g. of 4ry ». dsrgd potasaium iodide
-~ mm,m%&nmrmmmthmm ig is
adviszale to agitsle the blank determimslion for 3 minutes. “Vhea add
39 uml, »f waper and titerate the liderated iodine with J.l1 ml. sodium
tiissalpaats solution ualng starch as the indicator. A% loust three
blanka dhould be run with the awples. The solutioos should also de
titruted at e bagimalag of the 2§ bowr pariod.

* Blusk tisarevalue - titprovaiue of tae sample x ¥ of

7 - 22"

weizht of ths a:maple,
{a wuieh
IV = Thiooysnoge: valus.
¥ - %mlity«
Thias index makes 1t soagible %o ealculate tho c.zmposition of an oid

couxposed of the glyceridss of oleic, limoleic and a grouwp of za&turated



asids. Prom the theoratieal veluse of the thiceysnmagen and fodine
valuas of the glrearides the following squations may be set wp.

Thearetienl Trioceyanagen Yalus
{04 ,!
idneleie glyeerides (L) 175%.20 90,53
Oleic glyeerides {0) 86.01 86,01
3asurated glyesrides (3) (] 0

Then placing,
L0+ 3wilD
175.20 L4 96.0 0 + 3 » Y X 200
90.53 L + 86,00+ 3= TF X 10,

Pros t-is formila the nerosatags of limolais gleie and sasurated
glyosrides oan de odtained,

Xr



ATPEERIX IV

SA:TE CARD USE OF THE CAIY OF RATS

Bxn. Ro.

Cage:

Diet Card

Date

Yeight Pood given
g5:8. [ i

Pood left Pood enten Re arcs
&8 F & I

Xi{



AP RADIX. V
¥gtOLLUN DAVIS 3AX® NIT™UR (Cme) (1947).

Calelum - aotate — 35.5
CalF PO ) 0 9.38

S5a’l, —— 4.67.
| ¥g 0, anhydrous == 7.19
Po .itrats —— 3.19 »

X/i7



A mESIY Vi

VITATIN ZIXTIPE (Rip-om) %4gue. (im 100 Cas. of
Suerose) 19%93.

A G an G B W P W D WGP W WS A W W A T G W G A W W AW A s

Thiaaine hydrochioride 10
yridoxin. 10
-_”antathnlio &eid r yo 50
Riecctimaaide _ j;éf}_ €f 100
Inositol .f; 'ﬁ 400
Choilme Chloride 4
Ribo-fiavin (sdded 1last) 10

o WP awm W SR W BN R W P G AP M T A A W @ YR WREE AP WP W W W W
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APPEEDIX VII.
2
PLooRS METHOD FoR CHOLESTEROL [ESTIMATION,
Y sl Y.0od
(1) 4cd 1 ml. of olo.d dropwise to approximatsly 40 ml. of alcohol
ather micture in & glass stoor-ered 50 1., volumetsic flask with

constant ataki g in ordar $0o avoid clumping of the -rotein.

(2} “:-at to botling in & water bath rotatine the bottle while

heating to avoid lows of solutio while boliing ovsr.

(30 ‘ool the solution to room temparature dilute to volume with

the aleohol athar 2ix.ure and mix.

(4) Place all of the solution in & fat fre- £ilter pacer and allow
all of 1t o filter into 60 ml. glass aton ered bottle, top-er

{mmediately a4 mix.

(5) Plice 10 ml, of the filterate in each of two 50 ml, beakers and

avaporate, lust to dryness over a steam or aand bath.

{6) 1dd Z ml. of ouloropharm 1o each beakar wils it ia still warm

and allowed to stand untii codled.

{7) “ransfer the ehlorofors extract quantitatively to a glase
stopnered 10 ml. o iinder,

(a ash; the buaker twice with 2 ml. »ortions of ebloroform and
tra.afer sach juantisatively to the eylinder. ‘hke the extract upto

& ml. with chloroforsme

XV



(9) Standupd: Place 5 ml. of chlesterol standard eolution (5 ml. w.Sug)
moasired at 20°C in a 10 ml. oylinder, ¥ake upto 6 ml, wit: chlorofors

at ream temperature,

{10) Place the unknown and standard in & 25°C water bath, and add 2 ml.
of agatie amhydride and exactly .1 ml. of conesntrated sulphurie asid to
U

(11) Stoprer and micing by imwerting.

(12) \1low the colour to dewelop in the dark for sxactly 25 minutes

(13) Read in the o:lour meter against the standard set at 20 m.
Bry the and priems completaly defore ueing them.

(14) ~aloulationms.

M8, 0.5 , 100 , 5000 _ mg.
5] F T2 U

[ ]
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APPREDIY
BSTINATION OF VITAXIY A

Pringiples Antimony triehloride in “hloroform givse & blue colour

with vitamin A,

Jesgents: DPreeaution: All reagents should be free from moisture.
1. ozmareial oboleroform was wuhad thres tizes wi ik an equal volume
of wager, dried ower ashydrous sodium sulphate distilled and stored S |

ovar !2003 in amber vottles.

2. An v ; :  Tnis is prepared by dissolving
125 grams of dry anti~omy triehlortide T,P. in suffieient ehloroform
to sake a final volume of 500 ml. This solution abould de filtered
if turbid. It ie stable at room temporature for several days if

protzcted from moiwture.

3¢ Yitamis A Stendard: 100 I.”./ml. Zhie is prepared by diaesolving
the required mount of vitamin A concentrate in chloroform.

4. Progedure: TVeigh 0.5 or 1 gram of the liver. 4dd 15 ml. of alecholie
potassius hydroxide solution. lsponif 4t for 15 min.tes or until
saponification i3 eumplate. Then sdd 100 nl, of glazs distilled water,
and trunefer 1t to a ssparetory funnel. Than add to 1t 50 ml. of

1 8 1 ethsr and petroleum sther salution and shake vigourously, Allow

the layers to semrate and drew off ths acyueous layer into another
separatory fumnel. ‘inse the ssponification flask with anothor 50 ml.
of othar aud petroleum ether mixture and extr:uct the acqueous layer with

this portion of ethar. 4illow the layera to separate and draw off the



acjueous layere into mothsr separatory fumnel and combine the ethar layers.
Extraot agaln with 35 « 50 nl. of ethor, FRepeat two or more times and
cmummmmumth-qmmxmmrwmugsou
100 ml. of water through the eth-a layer, without shaking. Draw off the
soqueous laysr and diseard. Jash with 5 %0 8, 50 ml. sortions of

wmator until fres of alkali, testing with phanolphthalein, Take 20 grunmg
of anfiydrous Sodius “ulphate in a gonical flask. Trensfer the extr.ot

to tae counical flask, shake and keep it amide. :2fter 5 or 10 mimutes
transfer it to another flask and evaporate it to drymess. Add 5 ml. of

ghlo-oform.
“he reading wes taken as follows:
(1) Mank: 1 ml. of chlorororme+2 4rops of acstic amhydride+S ml, of

antivony triec lorids.

(2) ‘tandard vitamin A ¢ 1 ml. of standard solutione2 drops of agetic
anhydride and 5 ml. of anSimony Srichloride.

(3) ‘mgxmomps 1 ml. of \mimowus2 dvops Of acetic anhydride+3 aml. of
antizony triehloride. :



5 OCABIY Xu

3ERUKY CH:LEB3T RIL LRVPL 0 TH "X ™01 F?x:L RATS

Group 1 wreun 11 Grmun IIY gr oun 1V

63 57.7 59.8 51.5
66 52.3 64.4 56.6
64 54.1 62.2 57.7
66 54.2 63.6 51.4
61 47,9 63.4 51.4
62 52.5 63.9 56.9
62 5.9 61.8 56.2



