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I IBTRODUCTICHE

Coronawy heart discass &8s ths major pudlio health
probles in meny of the ocuntries. It & partieularly
disturding that many velativaly yowmig people in theiw
most protectiive years ars killed oy incspacitatsd by
this diseanse,

Covonary heart 4isecse cvises on the dasls of
ooyonary artery athewons, & fidre fatty deposdtion in
the inney lining which may oonstviet tho lumen artevies
supplying the heart museles, The mannew of developmant
of athromstus plogue is & fat deposition en the surface
of the vessel knowa as athevcsclerosis (Btewart, 1963),

Atherceclerosis and ite oomplicatione sve the
ochief ocaumes of death, This weoults from the Anteraction
of multiple fastors such os hevedistary, individusl
suvironment that s 4iet, sstivity, smoking and life
style,

Theve 48 acncewn about the wolationehip between
& bigh fat insteke and covonary heart ¢issases, It hes
hoon shown thet people with a high cholestercl level in
their dlood are move likely %0 built wp fatty depomition
in their dlcod wessels, Thus weducing intske of aninme)
fate and inoreacing intake of unsaturated ofls will
veduos the likelyhccd of the person Seveloping coronary
heart diseane (Xeye g1 gl, 1964),



Sedir gt al (1964) and Truswell (196€) stated thet
et 18 one of the more valid awme of prevention of
atherosslevosis and this san be aochieved through proper
alteration in gquality and gquantity of fag,

Musritionally, fat supplies enevgy and aleo ssrves
as vehiocle of fat soluble vitaminas, sparvt fvom being a
source of ¢scential fatty acids, FHowever, 1t goes
without saying that though fads in general awe the swpp~
1%ers of enevgy, the wegatadle fats ave good for health
a8 they awe vich in poly mesturated fatty acids
( Badayan, 1974),

The wmeatuyated fatty soids posness doudle donds
in their chain which make thom more active chemically and
oxidies veadily (Chemg g% al, 1978)s

Pate like gwoundnut cil, sesame oil, saffiower oil
and smflower oil contains a high propertion of poly
uneaturated fatty acils and 4o not inovease blocd
sholesterol level very much even when consumed in lawge
quantities, Ae thie fat induces lowering of esrum
cholesterocl and phospholipid levsls than othewrs like bduttew
and ocoeconut ol 4% is useful in vedweing the incidence of
otheroselerosis (Gopalanm et al, 1972; Banajes, 1978 end
Vergrosessen, 1970),



Stamdowd 4iet for hypercholesterolassia are foods
including ovdinawy dwead, cercsl, fruits, vegetadles, fat
fves doveveges and msaturated ve etsdle ofl{Xranse, 1968),

Pat oontrolled diets are more snd Row? widely
vooconrendoed in the tveatment of coronary heart discase.
The linoleie and cleie acide which ave poly wmesturated
fatty 20448 present in smflowey 01l HiRiniges the serus
choleaterol, (Abwens gt gl, 1964; Brown, 1061 and
Sinolaim, 1964),

Sunflower has eome t0 de eonmidered as & sudstitute
for groumdnut not only becamse of 1ts high: oil eontent,
but also decsuse of its sdaptability in Indilen Agyd-
climatis eonditieon (Bhuatia, 1975),

The study by Johm Yudkir (2069) end Trulsor (2971)
revesled that the number of poly umsaturated fatiy ascids
a¥e more in sunflower o1l when conpared to othe® oila,
So, the maflower o01) when compared to othey oils, 8o,
the munflower oil %9 best in the reduction of semm
chelesterel,

Temilnedu Agro Industries Corporation and Ramachandrea
(1983) veperted se swflower oll 18 the wondewful edidle
ol whioch plays en important role in synthesis of prosto-
glatine ths substance whioh influences vavicus body funetions,



Bessuse of this and 4ts quality in eontrolling blocd
eholestercl aontent smflower 01l Lo oonsideved good
for patients affected with covonery heart disease,

It 18 wndoudtedly alear that there has bdeen
trenondous viee in the incidmmos and mortality &ue teo
covonary heart digeame, It 18 not only the duty of
the govermament Yut aleo every wemmarch worker t0
aesept the challenge and guide the pwhlio, 8o that
one oan weduce the mortality due to this diesuse &n
the countxy., 8o the investisgator hes taken this
toplc %6 weduce $he ssrum sholestervl in dlood W
subatituting amflower o1l in place of other edidle
oils in their diet,



XX REVIEW OF LITSRATURB

The literature pertaining to this study is veviowed
mder the following headss

Ae Incidencs and wisk fastors of eorvonstwy
heart diseaso,

Ay Metritional considewation in covonary
beart 4isease,

O Role of Sletoxy fat on sewyum eholestarcl,
D, HRypoeholestevclaemic effeot of sunflower oil

In Indis covonaxwy heort 4issace 19 main eticlogieal
trpe of eardio vassular disovder and constituted 30 pey
oont of hespital sdmiscions in e period of thyee years,
Among these 30,8 pew oent 4s dus to dypervcholastercl
{Agarwal end Muwalilal, 1970),

Statistienl 4ifference were observed detween the
patients in India shows, meny varisbles have been incrie-
ninated in the search for ceuses of ¢oronaxy heart &issese
renging from hypertension and electrocardiograply alnorse
alities to dehaviour pattern and ocholestercl level, It
has oensluded that & high ocholestercl is visk fsotor of
coromary heart 4isesse (Bervington, 1980),

Padmavathi (1961) states that incidence of oovenawy
heart &issase in India, in genewal, is low when compawed
t0 other countyies, The incidence S8 highest in those



parts of India where scnsumption of coocnut oil 4w
high, because of ite satuzetion,

™he "wiek feotors™ in altheroscleavosis ars age,
diet mmcking, cbemity, bhlcocd pressuye, msntsl stiess
sxevoies, aloohol, dwinking water, oex end sedentawy
oooupation, A hMgh dezres of physical activity prensent
in most somunities in the undey dsveloped paris of the
world are vsually asmmwed to be fyee frol covonawy
heavt dissase, (Ramatas Moorthy, 1972), In brief, the
sk faotors aceslevete the development of stheroscler-
onis in commmities (Xweuse, 1066),

Age has the stromgest and most constistent asseel-
ation with lesions of all known wisk factorss e
averase involvemsnt with raised athsrosclervotic lesions
inoveanss with age (Strong, 1977).

Atherosclerotio lewions scem t0 Do wvelated to
levels of serum oholestercl snd dletaxy fat. Attempts
bave been made motably by keys (1973) to covelate the
death rates frox corvonary heert digsease with the total
fat in the diets, Theve 18 good covrelation Between the se
death wvates and the intake of aninal protein and 6arboe
bydrate, Incwesso in congumption of fsf, eardohydrats
and protein leads to wise in serur ocholestercl {Yswushslmy
and 1lloboo, 10Y7; end Yudkin, 19€4),



- Statistical dats shows that peviphsral vasculer
dissase and fechemic heart digease coour wuch BOTe
fyvequently in heavy smokers than in those who domot
encke (Doll end Hill, 1964 and Duwber g al, 1987), It
wae found that theve wes a viging gredient of movtalivy
fron heavy oigavette smekervs at all ages wndey 68 years,
Thew: 48 olear welstionshiy detwoen Laschemic hears
disease ¢ the smount of smokin: sandéd this &8 pavticulaviy
the cause for the younger age gwoupss. The nicotine in
tedacoo esuses aldvermss eoffeot {Pasmmove, 1979),

Isshemic heart 41oeese and othey oliniesl evidence
of athorosclevosis arises move gcommonly in patients whe
are odese, At pressnt 18 49 poszidle to state that
sooelevating aotion on the dewelopment of the atherose
clevotie lesiocne or to an insveasing liability to throne
dYosis and othew complication are duve to odesity {Dewdew

2% al, 1957),

Corvonary heavt disease avises movs commonly in
patients who have high dlocd pyeasure, This view has
heon supported by the results of the Pramingham study eut
of 1330 man aged 40+81 yoars, 96 develoned sthercsclewotie
heart 4digease Juring a4 #ix yeay period, Ths overall
ineidence vate was 78/1000, In those who had & novmal bdlood



pyessures,; & low plasma gholsstercl an? & nuysal
slogtrosardiosven, tha insidence rate was only 36/1000,
Thess figures show in a striking manner how & high dloed
pressure and & vaiged plasma cholestercl predisposs to
Ssotemic heart dissase (Dewder gt al, 1067 and Ksunel

at al, 1965).

Ischantc heurt &lmsase 18 Teported 40 de comnen
among Wusines: exsoutives legwers ond dootors who are
subject to oconstant mental stysin, The higher inocidenes
in recent times has desn due to memtol otvoss of Bodemn
1iving,

Coronary hesrt dissane Ls more likely in sedontoxy
workers thar those taking moderste plysical exercies,
which tends to opsn up covenary collstawal vescels, Thus
physioal exereise may prevent the first sn¢ cubsequent
attacks &f covorary heart dissase end §a benefiolal eftey
secovery frem infavetion (Antis, 1978).

Aloohol has wepid short-term effests upon heavt
funotioning, blocd pressure and Sriglycerides., Sxoessive
eorsumption may have s 4iveot toxic effest an the nyo-
sardium, vosulting in alechol cardiomyopathy (leporte
2t al, 1960).

There 48 no doudt that 4n weny ocuntriss theve is @
sdcnificent negative asrociation detweaen the hovdnens of



dvinking watey oortains the lowsy doath rate fyom oawdio
vasoular diaeene (Cwewford gt al, 1568),

Jochenie henrt diovame s sbout ten time as common
in men as in vomen up t0 the age of 48, Aftew the
metiopause theve is gveatly inoweassd ineidenocs in wonen,
by the age of Y0, therw is no diffevence Detween eoix,

In doth overise ave vemoved Defore the age of 38 this e
often followed bWy & rise &n plasme oholestercl and the
inoidence Lo gvestly inoweased (Davideon amd Fessmowe,
1970).

Three wveyon footovi+s showed that mortality fvom
eoyonay heart dimvase was 42 pey cent amomg the process
workers, as compared 40 £4 per cent in non ;Focess workers
in the same factowy and 17 per oent amung men livimg in
the loeslitys During the panufactuwe of vimscss eyon,
sollulose producod frou wood pib Lis mized with cavdondie
sulphidee. 7Thie is the evidence of an ocoupatioral texie
fector 4n the etiology ©f cevonaw heart 4iseace(Thomas,
1968),

Jerum eholeostercl lowering can b achieved most
practioall ¥y vepleccmsnt of dietaxy souwces. Jotm (1973)
secommended to veduee total fat, westriot msturated fot,



restrict dietaxy oholestercl, adjust ealeries, earbohy=
drate and protein for covonary heart disesase,

The Amevican heart associstiocn recomaends total
fat content in diet to no vove then 30 per cent of totol
recomnendgticn inoludal avoilance of ecxcessive posts
prendial hypeviipidssmia and the desivability of limiting
unneshayy oslories. Nany foods high in fat ave alec high
in ocholestewol and tho smount of fat affect cholesterol
sheorption (Jotm, 1973).

Casein prevents athorosclerosis in monkeys. FHowever
sosein deficienay is unlikely to be & scuse of atheroe-
cleresia, particularly 4in westem: countvisa wheve nilk is
conguned freely (Antis, 1975),

The ingestion of cavhohydrates play s major vole
in 1lipid gatwaliess he body can syntheaise lipids fyon
carbohydrates. Whan 30«40 per oent calovies wers supplied
28 carbolydvete move than 90 per ocent of patients with
covonary heart dissese showsd inowveaoed seruam obclestarcl
and frequent hypeveholestevolasmia {Bormemisssc, 1970)e

Dietary oholesteornl appears to de linecrly velated
%0 the merun cholesterol, An inowease of 850g, of dletswy
oholeoterol of approximately Bmg/i100ml, In view of these



i1

results, the diet for lowey the sexum cholestercl is
inclusion of high proportion of polyunssturated fatty
acids and a mmall smount of &ietary oholestercl
(Pindend, 1080; Cron gt al, 1064 and Tem g% al, 19831).

Ineressed &ietary cholestorol 4o infost dring
sbout inoreased plasme chologtercl, Igg yalk influences
the serum ocholestevol. Weorking with vazious hospital
patients whc were fed with various vegetadle fatn,
concluded that vegetadle fat that containing seturated
fat incveases the serus chalesterol (Mesingew gt al,
1978 and Kineell gf gl, 1974),

Jenerally sswum eholesterol lowewing cen be
achisved most Ppractioslly hy weplecemsnt of dietaxy
sources of tnsaiursted fat ewpedially wieh 4in polym.
saturated fatty acids end by the veduction 4in the
consumption of food rieh in cholesterol (Cook 5% al,
1972 and Mackdum, 1978),

Pat intake, calorvie need, polywnsaturated fatty
8014 intake, oholestercl metadlism and comonaxy visk
faotors wers conaidered in setting dietary ellowanoee.
Polymngatureted sttty aocids decreass the chance of
covonary risk fastors {Dalfin, 19%4),



According to the fowmula ¢f Keys g% al (1973)
ssturvated fats ave twice as effective in inovessirg
seyum cholestercl wheve as polywmsatureted awe in
soduoeing them, The limitation of &etaxy oholestercl
18 & voxy inportant in the aspect of plenning &lets
to lower oholesterol,

The metadolic studies have been wndertcken in
the departaent of eliniocal seience Australian University
pointed cut that fats of doth polyunssturated and
saturated fat wove fod tc 14 hesalthy male for & peried
of thyee to seven ¢ weeks, JNesults indicate that
polyunsatuzuted faty seids ave effeetive in wedueirng
sesvulm sholestercl snd satursted are in the epposmite
divection (Bestsl seott and Cook, 1974) lees snd Wileon,
10603 Bomemissao, 19703 Uttsn, 1971 and gthe Comell of
Food and Futvition of the Americen Asseciation, 1973),

In humen swdjeots the effects of feeding a highly
saturated fat and wmsatuvated fat were studied on serum
eholestercl. The sevam gholestercl levels weve determined
inftially and the sudjects then veoeived 100g, of one
of the fat daily, Sewum eholestercl levels wewe deter-
mined at an intervels of a4 week over & nine wesk peviod,
On viewing the results, the saturated fat level remined



13

above ths basal wit: minor fluoctuations while 4n
unsaturated fat level had fallen below the dasel Wy
the fourth week (Gopalen and Ramansthean, 1967),

The dally 4iet should supply only 0«38 pev eent
calories Lyom fat, less than 180 mg, cholestercl and
rich i1 polyunsaturated fatty acid to wedwoe the
seTum cholestercl in dlood (Xatustie, Hawenstein, 1974),

Seyum gholestercl levols csn be loweved as & Yesult
of either deprvessed endogencus syathesis of eholesteral
oF as & vesult of enhaneed degradation of eholosterol
ov both, A study was thevefore done in human subjects
10 determine whother the hyposholestevolasmic effect on
fats rich in polymsatureted fatty acids was mediate
thwough & greater degvadstion of cholestercl, The wesult
of these studies show that the type of fat and smount of
fat consumed ave verwy important fastors in detewmining
the serun oholestercl and £4 in showmn in Pigwse
(Copalan g3 a1, 1962),

D. Nrnosholesiarolassic Eifecs of Swunlliowerx GAls

The wmeaturated fatty acids camnot be myathesiged
by the populatien gwvoup, Thevefowe 1t must de supplied
in the 4iet, Thome esosntial fatty scids ocour in high
congsantration in various edible ¢il suoch as comm ofl,
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smflowey 011 and sayshean oil, Theee fatty acids ave
important boocause they ssem %0 play & wele in tho wegue
lation of seversl aspects of oholestsrol metadolism
sucl as trangport, trvansfommation, in the metabdolic
preducts and to ultimate exsvetion of some of thess
products, This reduoes Wyper cholestesclasmia in
experinental enimals snd 13 man although the exeess fat
1s vemoved fvom the oiwvoulation. 1t also wegulates
the dlood preseure (lHananathan, 1968),

Covey g% al (1978) ané Kvitcheusky g3 al (1076)
veported that odservation on Amerioen gveen monkeys
Baintained on sunflower oil &iets, The vesults show
that serva sholestercl weduotion is adout 20mg/1008ml
affor few monthas,

Ross (1078%) (lsom end his Asscoiates {1078) state
dietary sunflowey ol weduoces seyum gholestercl Bove
than other dietary fate

Adding plant stevol in the 41at prevents the
hypercholesterol (FPollask, 1983 end Ketasetsl, 1970),
I8 48 genewvally held that physostewol, intevfeve with
the adsowption of eholestewcl, as & vesult of competition
emong thess stewols in the adsowption proeesss eithev in
the intestinal lumen or at intvecellulsrate of esterifi.



estion (Tweadwell g5 al, 1968)s The supplementation of
438t in humon subjects with plemt stawols is & signifie~
cant decveass in plassa cholestercl had vesulted in »

proposal %0 use stercl &9 & thevspewtio egemt (Hofmenn

2% al, 1968),

Thirty grems of smfiower o4l was fod to nerval
healthy sdult wonmer for & pevied of six months, The
sovus sholestercl wes gwvadually deeveassd from the sscond
woek a8 4.9 mgm,/300m)l per wesk (Fvemakumeri, g% 2l,1976).

A long temm study was oarried out Wy weing vavious
vegetable fats, Peur commonly used fats weve vesd, two
of then were saturated as cooonut ofl end groundmut odl
and two weve unseturated oo segane oil snd smflower oil,
Sevum eholestercl levels weve follcwed over 4 peviod of
one year snd the results were, satureted fat produced a
sharp and marked incveased in seyunm cholestewcl, wnsatu-
vated fate depresced sewvun eholastercl and keep 14 low
(Gepslan, Srikentia and Beamenathsn, 1960), and i» showm
in Figuvre

Ascordirg to Copalan g3 gl (1962) 4he mode of toking
seals vhether as frequent mmall feeds or Swo Ov thyee meals
a day oen gpubstancially alter the serum sholesterol wespensed
%0 high fat intake., The result of two greups of monkeyse
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1y

were studied, One gwoup was fed with seturated with
eceonut oil another with a highly unsaturated fat mm-
flowey 0il, Half of the snimals wveseived fat in thely
entire days f00d as 8 single feed (by stomech tude)
while the other Lalf veceived the day diot By two
divided Somes. The viee in eholestersl wee mueh highey
when fat was fod in one meal, While the vedwetion in
eholestercl was move when unsaturated fat fed in one
meal,

Studies were Under~-taken to deternine the mintmm
level of polyunsasturated fat needed teo ecocunteract the
hyporeholesterclaoxic effeot of satuvated fats, A sate-
vated fat wae fortified o different extends with
diffevent levels of lincleiec acid insmflower oil, The
results of these dlets chow that the inoweass in linolede
a0id contant yoduoes the sholestewcl mowe, 30 4ype of
fat and the amount of fat consumed ave important faotors
in dotermining serum cholesterol lewvel (Jagsnathsn, 1962).

Chemioal ohangss eecuryring in sunflower oil ond
gingelly oil wewe compawed, The wemults indieste that
sunflower o1l 18 & vory good edible oil does mot undewgo
undesiradle physieal snd chemical changes en cooking emd
storings Purther it 49 obesper oom;aved to other olle,
In viev of Shess oboervations the Indian Coumeil of



Agvicultursl Resesreh is Justified in prometing sunflower
oil sseds (Givl and Dovothy, 1976).

TAMILEADU AGRO IRRUSTRIRS (1983) COMPARND
SUNPLOWER OIL T0 OTHRR OX

It 10 Tabulsted Delowie
hiireesusessesases »sen DR RSSEOEETENESUMNIIEHER SN 3 ISR
Poly Unsaturated

- Patty Acid
041/Fat Saturated Unsatureted
so1d  Fatty Acetd  prolemaeval

Matter

€D €D AP G ED D IR IR G D W b T AP GOUP IS W D GBI D W B P W @ WA B B D 0P IR I WD WGP W D TP SN

Sunflower ofl 7.00 34,00 28,80
Cotton Seed 01 21,70 35,80 42,80
Gingelly 011 13, 60 47,40 39,00
Yyoundnut ol 17.40 61,80 21,40
Palmoledn G481 4%.80 43,00 8,80
Chee 61,80 34, 80 4.3
Venaspathd 1.3 £8, 35 8,08
Cooonwt 011 91,70 S.67 8270



III MBTHODOLLGY

The methedology fellowed for the present study
consists of ths feollowing hesdinges

Ay Selection of the sudjrotn

B, Oondueting the survey

O, OConducting the feediny tvial
Dy Diet counoelling and follow wp
B, Anslysis of the dlood samples

Ae Sslaniion ol the Subiectss

FJour hospitals in Coimbatore c¢ity mamely K. 5,1,
Rospitel, Xuppuswemy Faidu Hoapital, Ceneral Hompital end
Kllen Hospital wers sslected for conducting the study,
The sudjects sslected wer: all hypsrcholesterclessic
individualss Hypeweholestercl is & eondition wheve sevum
cholesterol 15 sbove 130mg/100m) {Srinivesen, 1962),
Inereased levels of cholesterol is more prome to stheres-
slevosis, Depending on the avalladility, 18 sudjects
wore asleeted, in the age gwvoup of 35«60 years both male
and female for the study, All the selected patients were
out patisnts, The swbjeots were divided into two
eomparable groupe as experimental and gontrol group,
Thivtesn sudbjects wewe 12 expevisental group and B were
in oontroel gweup, '



2. fondnoting the Suxysys

Por this particular study the investigator ssleoted
the d4ireet rersonsl interview method, Althouzh theve ave
feny mothods availadle for collseting infewmation the
divect pevsonal interviow method wee 3elected bdecsuse
responsn 19 BOTe emoouraging as most of the peocple aye
willing to supply infomation when aprroachad pewvsonally,
A questionnaive was prepaved to elieit information vegard~
ing the age, oococupation, education, incomes level,
oholesterol level and dietery pattomm and is given 4in
the Appendix I,

C. Soudvasing the Feadine ZTxialt

The 13 sudjects of expervimental group were advised
$0 Sske S{nuédm prepaved using smaflower 341 for a period
of two months, Rach subjeot was asked 40 Sake 80g, of
sunflowey oil prew day. OCare was taken to ses that the
total calovies of the subjeot 414 not exceed the Recome
mended Daily Allowsnoss of IXCHR 1977, They weve strietly
sdvised not to Sake eholesterocl wieh foods like egg yelk,
meat and dalwy fats, The control gwoup eornsumed foods
eocked in other cooking eils like growndnut oll, gingelly
oll, and sooonut oil sxoept sunflower oll, Along with
the nomal 41e% they tock the medicines sush as perrit-
rete, adalphane and clofidrete prescrided by the physiocian.
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P Dist Coumpelling snd Pellow-uns

Nutrition educstion was imparted to the subjoots
asoordin; to their convenience, JDiet councelling was
given onee 4n & wesk, The investigatoy has aleo vigited
the patients %o know whether the seslected patiente werve
following the dies,

% Asalvsis of the Bleod Semcless

The initial dlood cholestercl ¢f all subdjeocts wepe
determined, As the feeding proceeded,; bdlcod samples
weve collected fwom all the sudbjects for two time at s
interval of one month in the two months study period,
Snl of venous bloed was oolleoted hy trained teohniocien
and the serul was snalysed for serum gholesteyocl content
%y Zak's method snd 48 given in the Appemdix II, The
zvesults ® of experimental and eontwol group ave die-
ocussed wnder Nemulte and NMaoussion shapten



IV REBULTS AND DISCUS3IONX -

The data odtained 4in this wesesarch study ave
discussed undey the fellowing headingss
4« Background infowmation of the sslected
patiente,
B, DMetamwy pattewn of sslected natients

s Initial end Piral cholestevcl level of
expewvimental group and oontrol gwoup

Dy OComparison of eholestorol level eof
experimental and oontwvol greup

By Diet ocouneslling,

As Reskzreund infosmation of ihe salacisd npatisniss

™e infowmation ecllected fwon $he mmmrd'a
were the sge, sex, weight, educetinal status, eccupation,
inoome, f004 hadits snd cholestewol level of the seleocted
patiente,

Ths study included bdoth the sex with a wvange eof
age betwsan 4080 years, The ag? and sex of the selected
patients wers given in the following Table I,



TANLE X
DISTRIBUTIOR OF PATIRNTS ACCORDIRG TO
AGE AND SEX
WS BOSE SN S SN SUE NS HGSDEHRGOROIENNESINEN SRS B R
Age 1n Fumber of Patiente Tetal Fumber
years - - of
Nele Pemale patieats
40-48 8 i é
4880 B 2 4
80-88  § 2 3
8880 3 8 8
Total 11 4 18

The adove table shows that six of the patients
f£all 4n the age group of 40«40 years includes five memn
and one womdn, Among the esleoted patients peak evidence
of disease yemains in the age of 8§ 40«45 years, DNext
affected 18 00«80 followed bWy 4B-B5 years.

™he weight measuvements of the patients were taken
and givea in Tedle Il



TANLE IX
NUMBRR OP PATIENTS ACCORDINC TO THERIR
WBIGHT
[~ rt L s g g
Fumber of
Veight in Kg. ‘pationts
4000 3
80«60 [
60«70 ¢
70-80 ¢
Totadl 19

Table II shows the l4ink between weight of the
peationts and soronaxy heart dissase, Ohesity contridute
8 rvisk thwvough premoting hWperlipidesmia and hypervtension,
Measn cholesterol wies with incveasing body weight,

Among eeleocted patients, 1f of the patients fall
in the weight renge of 60-80 kg, and ¢ weve in the weight
venge of 40-80 kg, body weight,

Regarding the eduocation level of the selected
patients only thwee patients had eollege education, five
had higher secondasxy sducation, four had elemensary school
edugation and west of the six patients wewe fllitevate,



An important risk feotors for oardiovascular
disovder 418 sedontaxy living, Out of 18 selected patients
seven malc ond four female were sedentsry workers and five
Rale end two female ware moderate workers. IV 1s listed
in the following Tadle 111,

TABLE 11X
DISTRIBUTIOR OF PATIRXTS ACCORDIKG TO
WORK PATTBRK
-
- vs.acmw !g!o_ga‘h - Total
Jisle DPemale Nale JFemale
8 - 1 b § 8
1 1 3 8
- 1 | b 3 3
- - )
A PP DB ® P = 0 B S WP - L2 2 ] - -
? 4 8 4 !

Among the sslected male patients § wervre mill
workers and four weve duginessmen, Out of five women
patients four were house-wives and only one womsn was
mill workewe IS is clear that the incidenge of coronary



heart dimcese in sedentary patients ave more than mcderate
because of lack of exereise, intake of move calories and
sental streas,

Out of 18 patients, soven of thenm weve high income
gTOUPp earning Re, 1000«8000 and west 11 weve from middle
income groupe The socio-economic status 8 an impowtant
fastor that influence the chances of developing cewdio-

vascular 4issase,

Another finding was that 10 of the patients were
smokers. Out ¢f that aix were heavy smokers and four
wore Bmedfium amokers., Nine patients were Acn mmokers,
Cigavette smoking incrveases the riek of sericus adverse
effects in clevated serum ¢holestercl,

As vogard to alecholimm £ was Gvident that nine
of the patients addioted to aleochol, Out of them four
were oocational dwvinkers and five were vegulay dvinker,
Aleeholiam 18 counted as & visk faotor for heart disease,

The wange of seruB ¢holestercl was found t0 be
288-3008ng, snd shown in Table IV,



TABLE IV
IKITIAL SBRUM CHOLESTRRCOL LEViIL OF SRLECTRD
PATIRNTS
RS ONRES AR GBI SRR IS R I
Cholestsrol Busbey of Patients
lavel - - Total
ag/ 100ml Nale Tenale
228880 | -] 4
RWO-B7B 4 b ]
£78-300 S 2 )
300-388  § - 1
Total 10 ] 18
SRS E NG IS N NS B S S R TN B 1B S RSN Euing

Prom the Tadle 1Y it 18 clear that seven of the
pelacted patients were fsll 4n the wmange of 220-200mg.
seyus oholesterol level includes two Bale snd five femals,
10 patiente fall in the range of RE0-I0O0mg serTun
cholesterol only cne patient in the wvange 300-328ag.

It can be shown in Pigure 1,

B. Distouy pattem of sslsqted pasientat

To £ind cut the past histoxy of the patients & three
day weosll method wes used, 7The average daily celoric
intako of ths sslectod patients werze given 1in Teble V,



[ayaly

.

NUMBER DOF S BT

¢
L

_ FlauRE =wZ

SN 1AL SERUNT CHOLESTEROL L AEVAELS

Of 7THE

_SSELECTED SesJECT .

|
1!;

i
1

il il | I ”'

P 250 ~ V- 3()0;
5C k%5 300 3ws

J £ 2
Ry CHOL £y TERoL £ £ VELS

NG Py ;00 m/,



TALLE ¥V

MBAN CALORIC IKTAKE PER DAY BY THRE
SELECTRD PATISNTE

RBumder of Calovio intake Recomnend ed
Patients per day Daily Allowanoes
Keal Xoal

2683
25664
268538
20823
2388
2638
2498
178e
2398
2644
3183
2061
13 ®1s

S ©o @ @« a2 &6 u w »

o
e

§E3883858¢82¢%8

Gut of 13 patients seven of the patients calovie
inteke was above £600-3000 eslovies and the vemaining
five patients had £2400-2600 eslovies and one patient was
taking 1800 salowiss, About E0C=300 excess calories was



taken by the nine patientas out of 13 patients, 7The
oalorie intake of four patients were adsquate and meet
the Hecommended Daily Alloweances,

Nutrition 1a one of the most important factor in
sny disecns eondition, When the nutritional aspeots of
the patients Saken in to consideration out of 18
patients 13 weve non vegoSasrisn which include eight male
and five female and five weve vegetarian ingcludes fourw
Bale 4 one female,

The quality and Quentity of fat taken is snothew
impertant footor. It was found fvom the seleated patients
that seven were wsing groumdnut oil six were using smmflower
oil whioh is rioch in polyunsaturated fatty acid three were
using coconut 01l and two wewve using eseseme oil,

AfSop aldministering smmflower ocil for twe months
the initial and final serum eholestewol wewe wecorded and
tabulated 4n Tedble VI,
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From the shove tadle VI 3¢t s e¢lesr that all final
velues were lowewnd when oompared with She initial levels,
The maximum 41fferance between initisl and final level
of cholestercl wes 37ng/100ml, In five pastisnts there
was & vedvotion betwoan 32-38mg, which shows theut the
patients have followed the diet styictly, and in six
patients veduction was 16-20mg., In three paticnts the
veduction was only 1feidmg, #€ cholestercl, The reason
Bay deo that the diet hud not been followed carefully o
4% may de due to unavsilability of sunflowey o1l oF Bay
be dve t0 lack of financial availability to purchase
that, But what ever the ease msy be the efforts had deen
taken to coneume the preserided 0il and t¢ dring dom
the cholesterol level, Initial end finsl serus cholesterol
levsls after one month snd after two months were analysed
statistieally seduction in serum cholestercl aftev the
aduinistration of sanflowey 01l wes foumd %0 be statistie
0ally significent at 5 per éent level, It is showmn in
Appendix II1(a) and I1I(b) ané also in Pigurve 1I,

The five patients &n the seleoted control group were
following the normal &iet snd presorided drugs, Rxoept
stnflower 01l they were using eils such as groundnut oil,
gingelly oil, coconut oil and Gk, o1l, The changes in
eholestercl level in eontrol group L9 tndiecated in ZTadle UI,
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TABLE VII
INITIAL SSHUN CHOLRSTEROL LRViL QF TER CONIROL
ORUUP (mg./100ml)

SESSESRSRIC UTSERSESBREE NN .  SLEZNUERCHITS S L L SENESNEENRSNRESE RN

om_Cholesterol level Diffevence in
“bd...‘ a-.—----.‘d!!“o“-.-“ Serum %ﬂ.ﬁ’”l

Initial Mral ““--Lonl
1 2892 291  §
854 R07 ]
3 837 33 4
4 242 238 4
8 B2 £241 8

SSOORBEUNEBNL S BNCENNNCTEARESREBUERE B SRR PTEESE N NR SN B RS DN EENli

The adove tadle sghows that the initial serum
cholesterol level in the control group wengee from 837«
208nz/100m1, and the final level vanges from 2£33-891mg./100ml,
S0 4t 18 elear fron the vesult that there 18 no signifiocant
difference between the initial and fi-al cholestevrcl level
after the two months peviod,

The wesults of the contwol group werve analysed
statistiocally and the oaloulated value of "¢ test is
significent at B per cent level It S8 given in Appendix I1X(e)

m ’ L A
. -

Vaen compsred with the expewiment gwoup the veduotion
was sueh lesser in the gontrol group renging from 1 to Smg,



The maxirum reductica of sholesterol level in the
experiment group after two months was found $0 be 3237
Bg/100ml, All the petients in the experimental group
showed & minimum yedueticn of 9mg./100ml which 1o
highew than the control group,

The diffewence between experimental smd oontrel
group was due to polyunssaturated fatty scids which ave
prosent in smnflower 01l veduees the oholestercl.
Saturated oils present in other oila aet in the oppesite
direotion,

The investigator has Justified that sunflowey oil
reduces the cholesterol level and 414 19 good for coronay
heart disscse patients withk hypeveholesterol,

B. Bls: Councellings

During the course of tho expeviment the investigatow
gave dietaxry ocouncelling to the subjects, They weve
sdvised to vestriot the intake of calories and dietary
eholeatercl by eliminsting ehclesterel rich f£00d such as
688 yolk, daiwy fats and organ meat,

The investigator slso vigited the homes duwing the
expevimental pesriod and found that the patients foll owed
the presorided diet,



OCut of 13 patients in the experimental group five
of them ecnsumed sunflower oil befoye the study, Mt
they were ipforent about the effectiveness of sunflower
o1l. After diet ceuneolling, all were aware of the role
and important of the sunflower oil, This 4s clear from
the reduvetion of cholestercl level in the expevimentel
gTOVDe



¥ SUMKARY AND OQNQLUSION

The study was cervied out to evaluate the effeot of
sunflower 01l on the seyum cholestercl in hypercholestere
olasnia patients,

Sighteen patients were sslected for the study with
hypercholesterol from four 4iffevent hospitalas in Coimdbatore
odtys Cuestionniare wae prepaved t0 elicit informstion
rvegsrding the sge, occouration, elducatin, ineome level,
oholesterol level and dietary pattem, The patients were
4ivided into two eompaveble groups as expevimentsl group
and ecntrol group. Thirteen patients were in the experie.
mental group and five were in the eontrol gwoupe The 13
patients of expsvimentalgroup wore advised to take foode
prepared using sunflower oilforv a period of two months,
Baoh sudject was sdvined to ke 80g. of sunflower oil per
days Cave was taken %0 see that the total ealovies of the
subject 41¢ not exceed the Recommended Daily Allowanoce of
the ICHR 1979, The eomtrol group ocorsumed foods sooked
in ethev cooking oils 1like groundmut odl, gingelly oil,
and ocooonut o1l exoept sunflower 081y Along with the
normal dlet they Yook the medicines such as pervitrate,
adalphane and elofidrate prescribed by the physician,

The initial Blood cholestercl of all sudjects were
determined, As the feeding proceeded, dlood samples were
eellected from all the sudbjects for two times st an interval
of one month 4in the two months study period,



In the experimental group all the final velues were
lowey when compered with ths eontrol group, The maximum
difference betwsen initial end final level of gholestsrol
was 37ng/100m1, Ia five patients there wans s reduotion
betesen 32-38mg/100ml, whigh shows that the patients have
followed the 4iet strictly, and 4in six patisnts weduoction
waes 16-20mge, In thres patients the raduvotion was only
12-14mz, of eholesterel.

When ocomparsd with the experimental gwoup the
rduction was wmuch lesesr in the eontrol group ranging
from 1 to bmg. The maximum »eduotion of sholestercl level
4n the experimental group after two months was found to be
32«378ge/100mle All the patients in the expsvimental grouwp
showed & minimuz yeduotiun of 9mg./100xl, which is highew
than the control growp,

The vesults of the study ave enalysed statistically
and caloulated velue of *¢t' 4 usignificantly found %o be

greater 8t B per cent level,

Thus, saturetod fate should be avoided anéd only
unsatursted fats should be includad for oocking as these
fats have & hypocholesterclasmie effect,
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APPREDIX I

INTBAVIEW SCHRDULE 20 ELICIZ IXFPOMMATION REGARDINC THB

DIBTARY PATTERE OF HYPERCHOLEBSTSROLABMIC

PATIRNTS
Heme of the Investigators Dates
1. 6y Fomes
be Ageld o. Height 4, Veight
..o Adiveast
fo Oceupation & lnecomet
¢ Bduocation Statuat
2., Vegotavion or None 3. Initial Cholslevel
Yegetarian .
4 Physiocian JXome end OS¢ Ave you using orel
Addvess drugs?
Yeu J/ ¥No
If yes, nsms of the
drug,.
8« Vimt 4w your dietaxy pattemt

ADEHBDINB IS RINILY 3. 12 SMBES DA L3

Day B, Pant Luneh Tea Binney

LA d e L L X T 1 2 %+ 2 Y 1 ] D B WP AP A0 @ W9 @ T WD S0 R DGR A P T G WD W D 5 T T 0 1 @ W W

Mrst
Second
™mevd




%« Yho prepaves your mesls?

For how Bany pervscns Besls
ave prepaved?

8¢ Do you use any of the followingte
Cround nut odl /77 Sun Plower 013 [/
Coaonut 011 [/ Oingely o8 (7

9« Do you drink alecholie deveragee (¥ine, beer, wilskey)

Neverw D
Oooaticnally(desovive) ( 7/

Hegularly (desoride) (7

10+ Do you have the hapit of mmoking?
Heavy 7
Nedium 7

11, a, "hat kind of work 4o you do?
be That are wor¥ing hours?

Bre/ Dey 7 Boura/wosx [/

12, What ave usual leisure time aotivities?

Seok ants [/ Jolddays [/  Vooation [/ _/

13, Name any food that you cennot east (dinlike, mske you $11,
religious rules, doctor toléd you not to eet etc.,



14,

18,

16.

1y,

Do you know the importance of unsaturated oils?

Yos (7 % 7

Has the dootor ever %0ld you %o follow & diet?
Yos 7 %o (7

1f yes, descride,

Ave you still on this diet? .

Yeo (7 o (7

iny othsr persons in your family 88 suffering
fron this disssne?

Yeo (7 B [ F

Signsture of the Investigestor



49

APPENDIX 11

ESTINATION OF OROLBSTERUL BY 3AK'S
KBTHUD

ARS
To estimate the amount of cholestercl present in
the Serun,

£xdnginla’
Cholsstercl veamcts with ferrie chloride in the
pwessnce of concentrated sulphurioc aciéd to give a
pink eolour, The intenaity eof colour davelopad 19
directly pvoporSional $0 the ameunt of eholestercl
present anéd veasd 1% ot 540 millimiorone,

Repgenist
1o Stock Ferrie Ohlorids reagenys

40mg, of puwe dvy ferric cﬁloruc wes weighed end
disesolved in glacial seetis acid and mede uy %0
100m1, in a2 standad flask,

U G T AT ED WP T W PP S B s VOGS we WS

2. Pervic chlovide prenipRating vesgent:

20 ml of the stook ferric chloride veryent 4m rlacged
in & 100m] stendard flesk and mdx made vy %0 100ml,
3. Ferrio cblcride wesgents

Lo & -4 2 21 1 J

8,80 81 of the steck ferrie ochloride 48 diluted to 1I0UMl
with pure glacisl acetieo acid in s 100l standcrd flask,

4. Stendawd_ghelesterel solutioms
100g. 07 puwe sudbstance wes placed in & clean dry
1021, standerd flask and dissolved 4in glacisl aotie aocid,



Then made up $0 the mark with pure glacial acetie
acid,
8. ¥erking stendords

100ml of the r toak standawd was placed in 100ml

standard flask containing O,R0ml, of fervie chloride

rosgent and made upto the sark containing 100mg,.

of shoiestercl,

Zxgeedur?

0501 to 8,811, of the working stamdard obolesterol
sclution war Dipetted out in to & olean 4¥y Sest tude, The
total volumve at sech tube wes made up {0 Oml, with forrie
ohlorides diluting vesgint.

The Oeiml, of serum added 4,981 of ferric chlowide
preeipitating oagent, zixed well, Alloxsd €0 stand for &
while and ocentrifuged, Iransferred 2,58l of & clear
supernatent into & dvy test tube and edded L2,0m) of fervie
chloride 8iluting ye:gint, mixed welle, Ihe test tudas wewe
kopt in 00ld water and %0 each tudes weve addad 4dul, of
ooncentrated sulphuric acdd 4rop dy drope The sclution
wes miaed welie. Ihe tudes were allowed %0 @00)l $0 Yoom
tesperature, A control was alwo sinultaneovely preraved &y
fSaking Bml, of the 411uting wesgent smd 4ml. of concentrated
sulphuvio acid aftew 30 minvtes the intensity of tho oolour
develoned wne vead ot 54C millimiovons uaing eantrsl blamk,



64

APPEREDIX 11X{a)

NULL RYPOTH381I8s P.OVISION OF SURPLULWER OIL HAS RO EFFRCT
UK SBRUM GCHULESTRRUL AFPTRA
OKR MUFTH

Sudjects Chelssterol Oholesterol in eheles- P
.., Soiste S
ng/ 100m1, q
1 320 08 18 324
2 247 241 ) e
] 297 288 9 81
) 2¢3 248 18 2e8
) 282 278 y 4
) 240 241 s .
Y £57 248 11 1
° o7 23 14 196
9 842 238 v ©®
10 . 297 280 17 289
11 242 g3y () N
12 285 £70 10 228
13 249 240 ) o1

SRPOUSNHERIMENS USSR S SSOSDHURSNSTSURGRSGREEDMBNENN NN N 28

$4 w 106 4% 1032
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s 1.83x/1%
4

* 1183 X 3.8
4

- g

S4nee the value of *¢t' at 8 per oent 19 10,1
whioh exceeds the table value '4' at 3 pew cent level s
2,179, 80 we rejeet Mull lypothesis and asccept the
Hypothesis that sumflowey o8l has signifiocsnt effect on

reduceing sevum cholestervol,



APYEFTIX XIX(b)

NULL KYPOTHESISs PROVISIUN OF SUNPILAER O1L HAS NO ZFPF3CY
OF SERUM OROLESTERCL APTBR TWO MONTHS

OUSHSVARDERRAASRBERENe MEBORNLSTY RTINS SRS BNRRReN

Cholesterol Cholesterol Reduvotion o
O L SR U T Xy
ng/100m1, ag/ 100ml 4
1 30t 287 15 225
J 241 229 ig 144
3 288 1 4 49
4 248 £30 18 324
& 4 249 8 36
6 241 230 8 36
14 M8 236 9 L}
8 243 £30 13 169
® 230 g80 8 64
10 280 260 20 400
11 37 214 ? 49
12 270 8¢ 18 3eé
13 240 231 9 81

WEREESD RN ESSSSIE S A SISO RS N IS TN S S IR IR I S5 ST S I 45 N0 T IR ISP IS

$ o 248 $4® w1882
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-11.@
- fé'b(:"ll
ael

/ ¥ ]
«/ 2888 - (11.38) x 13
/ 12
= / 2888 = AR0.0 X A2
/— 12




B

4.

» 10.06

Since the tadle valus ¥4* at 8 per cent 18 10,06
which exceeds the table wvalue ?4? it 5 per cent level
18 2,199, S0 we vejeot null hypothesis that sunfliwer

011 has mignificant effeot on weducing merum cholestevol.



APFEEDIX I1X(s)

NULL EYPOTHRSIS: PROVISICN OF OTHER VBGRTABLE OILS
RAVE NO EPPRCT OF SERUM CHOLESTERCL

Cholesterol Level isduotion in
Sebject __me/I00Ml _  Oholestewal 8

Inttgal Final leyel
1 292 21 1 1
) 254 287 3 0
s o7 233 ¢ 18
. 242 838 ¢ 16
5 22 1y ) &5

‘d » 1Y i-a' = 6y

% ‘J u_é‘__
n
"
o 3.4
3 ./ 2 _
fe
a«/ "



[ ] Z.F
®
- 5.05
Sinece the velue of *4* at 5 per csnt S8 5,08
whioh execeds the table walue at § per gent lewel &8 4,604

80 we vejeot null hypothesis and aceept the hypothesis that

othey vegotable oils have sffect on ssrun oholesterol,



