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The effect of pacitan’s sweet orange’s (Citrus sinensis
(L.) osbeck) peel powder on the lipid profile of male

dyslipidemia rats (Rattus novergicus)
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INTRODUCTION

Dyalipidemia is a lipid metoffjlism  disorder
characterized by the fncreasing iotall diolesterl
Lae-Derieny Lipoprotetn (LDL) cholesterad, triacyl-
glyceral (TGha normal vahies and a decreases in
cholesterod levels of ligh- density Hpoprotein (HDL]
in the blood LIML lipoprotein that serves 1o
transport cholesteral thve Biver io the peripheral
Hlsengs. Mearnwhile, HDL &5 a lipoprotels tleat fums-
tioms b hring cholesteral froom the peripheral tissoe
back to the liver. Thus, HDL works in preventing
the bulldup of clhalesteral in de body. lecreasing
LDOL-C and triacylglyeerod have a correlation with
pour cardivascular circumstances.

Lipids derbved foorn food will upderpa digestion
pracess in the imestine into free :I'u'll::lr acuds, tria
crlglyceml, phoaphodipids, amd chelesteral In the
free fatty ocid dotestine, trlacvighcerol, phaspls
lipids, and cholesterol are processad and sheorbed
into the bloodstrean in the feem of cladomicrens
Figh levels of lipads in the diet will cause choles
terod absorption increasing during digestion in the
inbestine, Increased lipid ahsorpton may kead to
carditions of dyslipidernia.’

srradlai il e pemvhimi

Indonesiz is a country tha has o diversity
of plants. One @ the typial Indonestan frult fs
the Pacitaness swoet orangs (Orus sneiii (L)
fkheck ). Pacitanese orange is a bype of sweet orange
that goes into taxanomy Citnes sinensis, o addition
to having a sweet wste of chemical compounda
in Facitaness or potentially as an aliernative
treatenent of dyslipidernia I general, the compo-
sttion of arange contalns malt viemins, especially
vitamin ., water spluble fiker {pectin, Hovanaids
ineclude hesperidin and d-lisonene,"!

D-limomere is a chemiml compound that has
a reliwely kw toxicity. In a study has been done
prropased that d-limonene commpounds do st cause
mulagenis, i:.lJ'I:iDDEEDi.C..GL‘l‘IEFhL‘ﬂluIi.C thizt are al
risk to hiumians. In the Ciirus seaessis group s d-lim-
oo The d-Heonene compound of Padtanese
crange may effect PPAR. PPAR { Percxisame pralif
erator-activated receptors ) is a transcription factor
o super farnidy mucdear receprars. PEAR crculating
with its ligand may affect lipid metabalisna.® The
mechanism o PPAR in afecting tedal cholestercl
is by inhibiting BNPCILD achvity in the infestinal
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wall, MPICL 15 a transparter in charge of bringing
chedesterol irbo the blocd.”

A atudy presented a1 the Amverican  Hean
Asociation (AHAY dn Laz Vegas states that a
fMavonald v oranges kivown as hepfilie proven
e effectivey lmprove blood vessd uncion and
heldp meduce the vk of hert digscase, Hesperldin
15 2 specific Havanoid foursl in sweet oranges and
levnome that the hesperidin content can feach = 144
el weight,'

Hesperidin is most commonly foume in vonng
anal Brecn Oranges, the concentration increake
during storage, The disteibution of hesperidin in
the citns fruits is spread aver each layer and in
large guantitles can be lsclated feoms the skin. In
the ripe arnges, high concentratbone of hesper
idin can be found in the inper layers of orange
flnd and segrented membeanes, whereasin lower
corcenirations @n be found o jubce and seed
vesicles! There are three possibl tiamisms
of sction af hesperidin: ihibdtbon G-Cad
reductase and ACAT enryme activity, expression
stimulation and ranscription of LDL recephor
gerse, and inhibdtiem of apoprotein B eecretion by
hepalacyte cells. <4

The high potency possessed by Pacitaness orange
et poed, it willl be beneficial for the compnunity iF
experimental research is done, especially pbhout Lhe
effect of giving a Pacitanese sweet orange to lipid
jprrfide.

MATERIAL AND METHOD

Expermental Anirmal

This research is a pure experimental siudy, using
rarelomized post test only contrel group design
using twenty-seven Strain Wistar white mts {Fmte
marvegons) ohiained from an experimental animal
unt ot Biochemistry Departmem Labomtary ol
Medicine Faculty, Aidangga University Sarabaya
Criteria of ooperimental animal used in this stusly
are male, 2% monihs ok, 110 130-gram wejH_hl
with the kealthy physical condition, The samples
were then dividad  into three groups pamey
groups KL, K2 and K3, Each group consisted of
9 white rats divided randomly. During the research
ape it ocodpled o cage an that It wae Feguired
27 Pacitaness omnge. Fvery week the weight of
mice was weighed, and then the dala abiained were
recarded, This sudy ksted for dght weeks, The
acclimatization pennd was done at e 1* wedk with
standard feeding and aguadest wel bt foll owed
by o labgh -6t disct started in e second wieek until
the ei.gl:ﬂh week, then the mice were treaied based
o each proup at4® week o 8 week,

Group K- high-ta dier ad llvime + CMC-Ma
1% = aquades ad Hiitim

Group KE high fan diet ad fibdwem + CWC-Ma
% dose 500 g S kg BW + wquadess ad it

Liroilp K3 luigh (ot diet oo (Bt - CRIC-Ka
Lo dees 750 eng ¢ kp BV 4 axquidest ad Wit

One day before the bload is taking from e
e, thie rats were fastened first

3 -5 ml of Bosd was intra-condlally draen
from each rak, The pats thes sacrificed and bured

properdy

Praparation of Orange Peal Powder

The Pacitan orange was washed with flowing watec
Theen, thre arange pec] was separatedd from the fril
and then cutin snall pleces, The peed dried tn he
dryer at o femperature of forty degrees Celsius for
cight houre The drled arange peed was grounded
untll becane smooth powder and used for the
experiment. The dose was divided into two bpes
CMC-Ma 1% dode 300 mg | kg BW and CMC-Na
L% daze 750 mg [ ky BW

High-Fat Feed
In this study, the dylipidemin mis: were made
bw giving high-fat feed to all proups of KI, K2
and K3, The coenposition of high-fi feed was o
modification of Lhe formul Nurriend equirensent
of bharatory maimals such as fGsh meal, soybean
menl, rice bran, Kerak (dry rice), green bedns,
carn, rice {lour, wheat flour, Gaplek (dry cassaval,
mineral, quzil egg md pork il The high-fat diet
was admumisiered for seven weeks, starling from 2+
week 1o 8% week @ing to improve the lipid profile
which included ol chalesteral, LDLWC, HDL L
anal TG levels.

Lijpkd Prafide Cheek

The measurement of total chalesteral levels was
determined by enzymatic colorimetnc with CHOD
PAP (Chokserd Dxidase - Aminaphenazanc)
method Serum triacylglyceral levels can be enzy
matically and colarimetrically examined using
the GPO-PAP {Gheeral  Plaosphate Oxidas-
Aminaphenazane ) methied.

Statistic Ma

Data obtained From the study were analyzed using
pneway ANOWVA, Mormnlly distribated and bhoman
gencons date were analyred further uwing Post-Hoc
Mubiple Comparisen items Turkey. If the value
was ' o< B85, it could be comcluded - =ntistically
that there was & difference among of stgnifican
data varignces. Datn amlysis used SPSS Statistic
Progran Yersion 23
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RESULTS

The Influence of High Fat Feeding on

Mouse Welg hit

Baszd on thedata analysie & con be condaded that
the sverage weight results of K1, K2 and K3 group
rats terd bo imcrease d table 1.

The ncreise n hody welght of the rats beagan to
pocur at 2% week, after the KL, K2, and K3 groups
WELE ﬁi.'mn.:.hi.gh- fat dhiet (1 igure 1. The results of
this study showed that higl fat feedivg suocessfully
increased the weight af the mts. The pork and
yuail eggs are foeds that coutain high levels of fatty
acid and chinlesternl when compared ta the ather
animal ails.

Effect of ghring Pacitanese sweet orange
peel extract on fipid profile

il profile paraneters teted dn this stady were
T LOLC, HOLAC, and TG The aveTage
resualts of the rat Liptd profiles iscloding total
LD, HOL AT and Tt Ievels in the K1, K2, and
K3 groups ane summarized i table 2

TC concentrathon o K2 and K3 group treated
withan extract o Pacitanese sweet arange peel with
a drsage of CAC M2 1% dose 300 mglks BW and
CMC-Na 1% dose 750 me/kg BW lower than tle
Kl group. The decrzase of TC levels signiacantly
pocurred in groups of K2 and K3, Leveks of IDL-C
in the K2 and K3 graups treated with as extroct
ol Pacitaness sweet amnge leat were found 1o be
lower in DL than in the K| group. The d=crease
of LA devel slpnificanily occucred o groags of
K2 and K3 On HOL-C examinatinn, the K2 and
K3 groups were higher than in the K1 groap. The
levels of HOL-C in the group K2 and K3 were nat
significantly greater than in the K1 group,

DISCUSSION

The increase in body weight of rats in this stady
i5 in line with the sssertion that the type of food
cansumed mn afed weight * The occurrence of
dvslpidemia in white rats was determined on tbe
15th day after high ft induced feeding, whicdh was
chamcterized by increased rat body weight and
total cholesteral kvels greater than 54 mg /AL with
nermal walues of 10~ 54 mg s dL."

The resulis of this study are in line with the
reweich conducted by Santiapo which fourd that
high-fat diet would Jead to higher lipid profile
yaluaes!! In oar stady, the lipid prable of K2 ond K3
gragas tend bo be lower tban K1,

In this study, the administtion of high-fat diet
Escgans 1r s asliminnistered Ao e secsial weck aimcd
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at increasing the lipid :ptu-ﬁ]i.- which Lnl:||.1d=:9:h1
cholesterol, LDL-AC, HDOLAC and TG kwels. The
results showed that the highefat feeding (Tabile 1)
successlully increased levels of total chodesteral
significantly

Ligtisls derivedd from focd will undergo diges
1iom process in the iotesting imto fee Falty acids,
triacylglycernl, phospholipids, and  cholesteral
In the free faby acid intestine, triacykhceml,
phospholipeds, and chalesternd are processed and
ahsorbed mto the blosdsream i the form of
chylomicrans. High levels of lipids in the diet will
cause cholesterod dhsarption during digestion in
the intestine o increase. [ncreased lipid absorp
tion can bead 1o a comditi dysfipidemia that i
characterized by elrvated ol chelestnrl, LDL-G
gnd triacylshroeral levels and decreased levels of
HOLE in the bload!

T mestuction of LIL-C Jevel may occur Jus
ta hesperidin conleot in the peed of Pacianess
sweel orange where the mechanism of action al
hegertddin & estinzated by inhibition of raductas

G-Cod enzyme activity which reduces  the

synthesis in the Ibver! The decrease

esberol svribeale in the Hver stlmulates the

formaticn of more LDLR LIMLE is 2 receptor that

functions toenter LIL-C in the Blood indo the liver;

the moae formation of LOLE can ceuse LOL-C in
theblood to be reduced !

Sanne Hleratiie staked that b the ped of swe
apange contaits a d-limosese compound which
caukl afect to lipid poodile by altering PPAR acti
vk, PPAR [Perosdeome  prodiferabor-activaed
fecepitors) i a teanscription factor of nucleir recep-
tars super kmih which modulate lipid metdolism,
Activating PRAR coukd alter ihe total cholesteral
Tewels i thee Blood by dnhibiting WFC1LL activity in
the imfestinal wall, MPLCT is 2 transparter in change
af bringtng chalesteral drio the Bl ol f

Orange peel alo contains water solusde fGher
prctin that olao has a chelesteral Towering cfect by
hinding to cholesterol contgined in the digetive
sysieny, this preveatiog £ o be ahsorbssd into tha
bloodstrean, The higher the viscosity of pectin,
it wlll be weve et in pbsorbing cholesteral
bocause it stimulates the mcretion of bile acids ard
pentral stereks, Pecin also forms mapcers and bik
achds with low diffusion rabe through the Balus te
hind choleterod to the gasiralnteatinal rract. ' This
theory had been proved by Matbes wlo foand tlal
pectit can kewer chodesteral lewels o the Blood by
ihibs mechansm Fe alay stated tha by consiaming
at kast & prams of pectin per day will be able to

reduce blomd chalesteral lavels up to 13% within
b wizcks.

CONCLUSION

Administtion. of Pacianese sweel orange peel
extrect with dose of CMC-Ma 1% dose 500 mg!
kg BW and ChC-Ma 1% dose 7530 mgsdy, BW fior
ux weeks an w‘.- male Wistar rats could signih-

cantly decrease toal cholesieral, IDL-C, and Ty
however, cannat increase HELSC levels
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