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ABSTRACT

Recently, considerable attention has been focused on natural
foods that inhibit, or retard diseases caused by oxidative processes
because natural food ingredients are safer than synthetic ones. It
was found that consumption of red beet regularly in daily diet may
reduce the risk of degenerative diseases and improve public health
because they contain a high percentage of polyphenols which have
antioxidant and anti-inflammatory properties.

Therefore this the importance of studying the effectiveness
using polyphenols extract from red beet as natural antioxidants for
increase the antioxidant enzyme activities such as (SOD, CAT and
GPx) in rats. Twenty four male rats were randomly divided in to
four groups (control group, frying oil, frying oil was treat with
tertbutylhydroquinone (TBHQ) and frying oil treat with ..e7

polyphenols extract from red beet). Rats fed on diets containing
frying oil used several times (Y * Zoil/\ « « g diet).

The result revealed that HPLC analysis of the polyphenols
extract contained catechol, pyrogallol, catechin and caffiec as major
compounds present a high proportion in addition to other
compounds. Significant increase in the level of total lipid,
cholesterol, triglycerides, LDL-C, HDL-C and a decrease in the
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level of activity of antioxidant enzymes (SOD&CAT) in group fed
frying oil (FO) in comparison to with the control. While rats feeding
frying oil treat with polyphenols extract from red beet recorded
significant increase in the level of activity of antioxidant enzymes
(SOD, CAT&GPX) in comparison to the group which fed on the
frying oil without the extract. Histopathological studies showed a lot
of changes in the liver of rats.

INTRODUCTION

Antioxidants nutrients which found in fruits, vegetables, and
other foods are thought that help in protecting the body from free
radical that may cause damage in the cells and weakening of the
immune system (Thompson et al., ¥+« 9)

Ferguson, ( T+ +/) reported that polyphenols are a large and a
diverse class of compounds have antioxidant and anti-inflammatory
properties.

Moreno et al.,, (¥+-7 found that red beet, when consumed
regularly in our daily diet may reduce the risk of degenerative diseases
and improve public health because they contain a high percentage of
flavonoids.

Anti-oxidant enzymes such as glutathione peroxidase (GPx),
Catalase (CAT) and superoxide desmutase (SOD) protected from
harmful molecular cellular changes that occur due to free radicals
which plays an important role in antioxidant defenses (Minelli et al.,
Fete).

Han et al., (7 ") found that, dietary polyphenols exhibit many
biologically significant functions such as protection against oxidative
stress and degenerative diseases. Dietary polyphenols may offer an
indirect protection by activating endogenous defense systems and by
modulating cellular signaling processes polyphenols increased several
antioxidant enzymes activities such as CAT, GPx and SOD.

Therefore this study aimed to study the effectiveness use of
polyphenols extracts as natural antioxidants from red beet, in order to
validate the potentials of these vegetables as scavengers of free
radicals where relations between the activities of antioxidants against
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free radicals and improving public health by activating anti-oxidant
enzymes.
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MATERIALS AND METHODS
Materials:

Red beet was purchased from a local supermarket, Cairo, Egypt
in November Y+)). The clean parts were dried at £:° C by oven
vacuum drying in Agricultural Chemistry Dept., Faculty of
Agriculture, Minia University according to Yousif, (r.s.). Then

ground to fine powder, the extraction was carried out by ethanol for ¥
hat ¢+°C at ):° ratio of powder to ethanol by used magnetic estreria.
The extract was filter over whatman No.) and then evaporator to
dryness under vacuum.

Frying oil (sunflowerYeZ and soybeanYe’) was used in this
experiment as low cost material and more available to consumer
especially in rural areas in Egypt. Then +.© % of polyphenols extract
from red beet was added to oil. The initial frying temperature was
heated at YA+° £ Y C. Continued to use frying oil to frying potatos for
two hours, in the end of the frying experiment the oil was filtered,
cool and kept in bottles. All oil samples stored in a freezer until used.
Animals and experimental design:

Twenty four albino male rats with body weight of YYexeg were
obtained from Agricultural Faculty, Minia Univ. Egypt and were
acclaimed for one week prior to experiment during which they were
fed on slandered laboratory chow and water. They were housed in
groups of six each in universal poly propylene cages at room
temperature (Yo+ YC°). The rats were randomly divided to four groups
they were fed diets containing frying oil used several times
() +%oil/Y + + g diet) according to Saka et al.,( ¥+« ") for ¥+ days:-
Group (V): control group was fed on balanced diet (CG).

Group (¥): was fed on balance diet contain Y+ % frying oil (FO).

Group (¥): was fed on balance diet contain Y+ 7 frying oil treated with
TBHQ (FO+ TBHQ).

Group (£): was fed on balance diet contain Y +7 frying oil treated with
+.°7 polyphenols extract from red beet (FO+ red beet).
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The animals were sacrificed at the end of the biological
experiment; the blood was collected from the orbital plexus under
other anesthesia. Blood was allowed to clot and then centrifuged at
Y+« rpm for Y min and serum kept at ¥+ °C until required.
Biochemical analysis:-

The following parameters were determined in serum of rats at the
end of the experimental period: LDL-C (Wieland & Seidel, !94Y),
HDL-C (Lopez et al., '7YY), Cholesterol (Richmond, '7Y"), Total
Lipid (Zollner and Kirsch., ' 771), Triglycerides (Fassati & Prencipe,
1947), GOT and GPT (Reitman & Frankel., ' 72Y), SOD (Nishikimi et
al., 17v"), CAT (Aebi, ’74%) GPx (Paglia & Valentine, 197Y),
Statistical analysis:-

Statistical analysis was performed with SPSS computer program
(SPSS, 144.). Data were analyzed using one way analysis of variance

(ANOVA). Results are reported as mean values + SD and difference
were considered significant at p<.....

RESULTS AND DISCUSSION
Chemical composition of phenolic compound:
Table (v) presents the phenolic compound composition of

ethanolic extracts of red beet. The results showed that the extract
contained pyrogallol, protocatechouic, catechin and catechol at
amount ryay.q, ov..\, vo..avand ar.¢v mg/y . .g respectively as major

compounds present a high proportion, in addition to other compounds.
These result in agreement with Kujala et al., (7« + +) who reported that
the red beet root part containing the largest amount of total phenolic.
Serum constituents:

Data in Table (Y) showed a significant increase (P<-.+V) in the
levels of CHL in all group feeding frying oil in comparison control
group. These results were in agreement with Hamza and Mahmoud,
(7«9 whom reported that the rats maintained on the HFD showed
significant high value of serum CHL (YV).7) mg/dl) in comparison to
control (M) £.Y+ mg/dl). While it was observed that the group feeding
FO treated with red beet polyphenols extract tended to have the lowest
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level of CHL. Non-significant increase in the levels of total lipids in

all group.

Table Y: Phenolic compound was determined by High-
performance liquid chromatography (HPLC) in red
beet extract:

Phenolic compound Concentration(mg/\ + + Q)
Gallic | e
Catechol v ey
Pyrogallol YYAY.AQ
Protocatechouic oY)
Caffeine I ABE
Vanaillic Ya. vy
Caffiec V.YY
P-coumaric Y. ¥a
Chrisin <. YA
Chlorogenic £1vy
Syringic AL
Ferulic YY. A
Salicylic EaYyv
Coumarin |  ——e--
Catechin Yo. vy
Cinnamic Yeq.
P-Benzoic | -

# Determined by HPLC according to used standard’ Official methods (ISO) Y441,

The highest levels of total lipid was recorded in group fed diet
containing frying oil in comparison control group. While, group fed
diet contain FO treated with polyphenols extract from red beet tended
to have the lowest level of total lipids in comparison to FO+ TBHQ
group. Significant increase (P<-.+)) in the levels of TG in all groups
fed diet containing frying oil in comparison to control. These results
were in agreement with Lu & Lo, (! 779) whom stated that the frying
oil diet resulted in a higher content of TG and cholesterol. Group fed
diet contain FO treated with red beet polyphenols extract tended to
have the lowest level of TG in comparison to FO+ TBHQ.
Accordingly, it can say that the level of TG present in the
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experimental groups has been decreased with additional polyphenols
extracts of red beet.

Results of Table (Y) showed a significant increase (P<:.+)) in
the levels of LDL-C in all groups fed diet containing frying oil in
comparison control group. These results coincided with results of
Hamza & Mahmoud, (7 9) whom found that the rats maintained on
the HFD showed increase significant value LDL-C with HFD
comparing to control. On the other hand group fed FO+ TBHQ
recorded significant decrease. The same authors mentioned above
reported that tertbutylhydroquinone (TBHQ) have strong as
antioxidant potentials. Treatment frying oil with polyphenols extracts
observed decreased in the level of LDL-C comparing to another
groups.

Table Y: Effect on serum lipid contents, GOT and GPT in rats fed
frying oil and frying oil treatment with poly phenol
extracts of (red beet).

FO+ TBH FO + red beet
Parameters CG FO Q
extract
X _TOtaI oYY WA+ YV A YYY oY+ AV 44 Vet Yo+ 1Y £ Yo XY+ VoV €
lipids(mg/dl)
TOtaI cholesterol TATY +49.¥Y7 VAY AYHIY T4 Y\WeaAY £V ¥ YYEFYHY D
(mg/dl)
T”glyce“des AREE A YEV YAL YTV YYV T+ FANE YYY YV VY 6
(mg/dl)
HDL-C (mg/d|) Yo Yo+ Y 0. 0t+ ¢ A AR T ) ARREE AN
|_D|__C (mg/d|) AV Y1+ ¢ Y VIV YE + 1) ¢ WAYY+Y R YYYed+)e
GOT (U/ml) YVAVEYY YAV + Y ¢ YY Y 40 ¢ Yo XY +o.v
GPT (U/ml) AR A IFFYEY Y MWAYELY Yo oH ) at

e HDL-c: High density lipoprotein cholesterol.
e LDL-c: Low density lipoprotein cholesterol.
e Each value is the mean of 1 replicates + SD.

Significant increase showed (P<-:.+Y) in levels of HDL-C in all

groups fed FO diet comparing to control group Table (Y). The highest
level of HDL-C reached ©-.2¢ mg/dl in groups fed FO without
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antioxidant. Polyphenols extract treatments led to significant increase
in the level of HDL-C. It is clear that increase HDL-C as a protecting
mechanism against the peroxidative stress induced by the
consumption of a diet containing the thermally oxidised oil (Garrido et
al., Y+ 8),

GOT & GPT were significantly increased (P<+.+ ") in groups fed
frying oil comparing to control group of rats. Our results are in basic
agreement with the results of Darwish, (¥« +) who found increase in
GOT/GPT for frying oil groups.While treatment with polyphenols
extract led to significant decrease in the level of GOT and GPT. It is
clear that polyphenols extract from red beet that treated frying oil
included natural antioxidants phenol compound.

The present result in Table (Y) showed decrease in the level of
SOD & CAT activity in FO group comparing to control set. That
decrease of antioxidant enzyme may be due to rapid consumption and
exhaustion of storage of this enzyme in fighting free radicals in rats (
Noeman, et al., "+ "). This coincides with data previously observed
by Quiles et al., (7 + ") who found that rat intake of fried oil led to
higher levels of lipid peroxidation and a lower concentration of
plasma antioxidants.

Table ¥: Effect on SOD, GPx and CAT activity in rats fed frying
oil and frying oil treatment with polyphenols extract of

(red beet):
Grou SOoD GPX CAT

P u/ml mU/ml U/l
(CG) YEof + 1T Yor+ .01 ¥Ya.¥e4 4+ Y4y
(FO) R./\io.\v V'V\i~'i- . V-\Aiﬁi\/\gi
(FO+TBHQ) Yo AY £ VT AY YAY + . 64 YYE Yo+ £Y &Y
(FO+ red beet) WATE AN YYVi . oF Y¥ Yo £1.¥

SOD: superoxide desmutase.

GPX: glutathione peroxidase.

CAT: Catalase.

Each value is the mean of 7 replicates + SD.

Rats fed FO treated with polyphenols extract showed improvement
in the SOD & CAT activity comparing to control group, Han et al.,
(Y-+Y) who reported that bioactivities of dietary polyphenols
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increased several antioxidant enzymes activities. The highest level of
SOD activity showed in group fed FO+TBHQ which may be cause
overload lipid peroxidation (El shall, et al., ¥--9). Significant
increase (P<-.+°) in the level of GPx activity was found after rats fed
frying oil comparing to control group. However feeding FO treatment
with polyphenols extract showed significant increase (P<+.+°) in the
level of GPx activity after rats fed frying oil comparing to control
group.

In the end of experiment it could be concluded that addition
polyphenols extracted of red beet to frying oil work as natural
antioxidants phenolic compound play a protective role through
reducing lipid peroxidation and increasing the activities of antioxidant
enzymes such CAT, GPx and SOD.

Histopathological studies:

Histopathological examination of liver for the different groups
was compared with each others. Photo (Ya) showed the normal liver
section properties in control group. Photo (Yb) showed the hydropic
degeneration of hepatocytes and multiple focal areas of hepatic
necrosis associated with leucocytic cells infiltration lobule, kupffer
cells activation and portal infiltration with leucocytic in the group fed
on frying oil. This result are in agreement with results of Darwish,
(7+?+) who found that feeding rats with frying oil showed kupffer cell
and congested central vein. Totani & Ojiri, (¥ +Y) also reported that
many dark-red patches, necrosis, and bleeding were found in the livers
of Ve’ of the experimental rats; these rats had extremely high GOT
and GPT wvalues. That result are in agreement with previous
explanation in the current study that FO group has high level of
GOT&GPT. Slight hydropic degeneration of hepatocytes shows in
photo () c) for rats fed frying oil with (TBHQ).

Treating the frying oil with polyphenols extract from red beet
shown in photo (1d) the hydropic degeneration of hepatocytes in the
liver. It can be concluded that polyphenols compound reduced
markers of liver damage in rats fed frying oil (FO), It is clear also that
antioxidants may play a protective role in enzymes activities that are
important for hepatic protection against oxidative.
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Photo (V):- A photomicrograph of the liver

rat(a), frying oil diet (b), Frying oil+ TBHQ(c), Frying oil+
polyphenole extract from red beet (d) (H&Ex ¢+ +).
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Effect of polyphenols on the activity of antioxidant enzymes in rats

Cilag3it BoLsd (e yan 1 i) (o el Joimidd gl 30
Oyl (b B M 32l
ol dsana by AR pupe Aijsd o dal (54,10
H*&M aaafslyy Jda pENt Cradl
cosad (e daals —4hnl)l Giadly Gluhall agaa *
sl (e Aaala — Ll A — AaalY) psle g 23300 and *®
il Gaala— Goe gil) Ayl A0S — GandaV) agle s Apal) and * %%

Yl A gl adal ) dandal) L22Y) o 5,88 Ag¥) B s alaial cuad)
AL e Ul 38T & Ldal) L0 clissall oY sausY) clle oo daalil
obd o B DB gl WAE B AU aal) ) dllgian Lavis, Aellaay)
Jobiido) Bala e Alle Apsi o (gsting 43 dalad) daall Cpungg A8 a0 ()l
Ll g 5ausdU Baliaa (ailad L )

) el cre Jeiided) paliiue aladiul Adeld Ay i culs elalg
SaiS) pageen Ja 5SS Baludaall clag i) Bl 5oy} Aol o) cilaliiaag
ceuladll R 8 SISl Sy O g stallg 5 g

5)a8hal) A sidl) il yall cilista o Gipill HPLC jlgay (Slsass Jlad gl
AN aanyg JgSilelly dhllag ll (aes e ciliSie Ao ggiad Ledl aagy L
ceA) aliSie ) BLaYL Alle Loy a5 il

Bas asdiiuall BN cuy Ao geiald Alde e )il A s 4d) Bagl ady
AISl) G oaa) (g gia B Ayging Balny) g (ABde alya) v o/ %Y 4) Ciya
a8 palddll Eigaa g HDL-C (LDL-C (Al ey pulad) ¢ g i <)
i Laly .Abylal) ds gaaally 43)ia (SOD&CAT) 3ausM Salidaall culay 3y Jalid
Baly) cfiaa jaal) jaddl (e paliiaal) Jsiidgdly milaal) &Y cuyly ol8l A
4)li (SOD, GPx &CAT ) sausdU saliaall cilay 1Y) bl g g & 4y 5ina
O Gl Bie ardioal) B ) o gedial Adle o @ldan Ol deganally
AR 38 Bl (e LS Al iligingd) ciluhall cadgly . galiiua

-OAY-



F. El-Tellawy et al.

-OAY-



