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Abstract

The aim of this research is to evaluate potato appule peels as a
potential donor of phenolic compounds, and to stilndyeffect of feeding
dry powder of potato and apple peels, mixed witlsabadiet at two
concentration (10,20%), on carbon tetrachloridd4imtoxicated rats for
4 weeks.

Resultsof this study showed that potato peel has high lsewé
copper (0.826) ,calciunt'f,Y), copper (,1A) and calcium %, « ) ppm. Also
the results revealed that total phenols conterst g@lic acid %) in potato
peel was higher than apple peel (3.2 vr 2.5) raspsdy.

Among the test groups, total cholesterol was ldwegificantly in
rats group fed on 10% apple peel (125513mg/dl), followed by rats fed
10% potato peel (114.6+32mg/dl), and rats group fed on 20% apple peel
(110.3 +1.26mg/dl), while the highest decrease was naticerats fed
on20% potato peel (95.723mgdl) which differ significantly from control
(+) (152.24.0.1mg/dl).

Feeding of potato and apple peels at concentrafi@® % does not
show any significant values in triglycerides, HDhetesterol and VLDL-
cholesterol levels as compared to control (-) group

The results revealed that administration of Qd4rats leads to
significant decrease in AST, ALT, uric acid andatieine levels in the rats
groups receiving the two different concentratioQ,(20%) of potato and
apple peels when compared to

control (+) Ccl4 group.

Key words: Potato peel, Apple peel, Intoxicated rats, Antilaxit, phenolic
compounds.
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Introduction

Intake of dietary fiber and phytochemicals such pa$yphenols,
carotenoids, tocopherols and ascorbic acid haven betated to the
maintenance of health and protection from diseasgsh as cancer,
cardiovascular diseases and many other degenetiswases (Hertog et al.,
1993, Block and Langseth, 1994, Criqui ;Ringel, 49&d Wang and Jiao,
2000).

Peels are the major products obtained during tloeessing of
various fruits and these were shown to be a goadcsoof polyphenols,
carotenoids and other bioactive compounds whiclsgmsarious beneficial
effects on human health (Larrauri, et al., 1999dMmez de Sotillo, et al.,
1994a and Wolfe et al., 2003).

Phenolics are widely distributed in plants whereeythact as
attractants for certain insects, as free radicavesggers, and in defense
against ultraviolet radiation, pathogens and pradatRobards et al., 1999;
Treutter, 2001; Solovchenko and Schmitz- Eiber@®03; Hagen et al.,
2007 and Petkovsek et al., 2007) .Their antioxidgnbperties are
predominantly attributed to phenolic compoundssSehcompounds contain
a large number of double bonds and hydroxyl growpsch generates their
antioxidant activity (Lee et al.,2003 and Tsaolg2@05).

Fruit and vegetable peels have advantages over loghieal extracts,
as they are easily identifiable, commonly used bgpbe rich in various
bioactive compounds, and some of their compounds haen characterized
in terms of their chemical structures and biologpraperties through use of
structure-activity relationship. Additionally, psehkre usually considered
waste, so they are obviously cost-effective (Leatn,et al., 2003, Parmar
and Kar ,2009 and Hamendra, et al 2010).
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Potato peel, a waste by product from potato praecgssould be
considered as a new source of natural antioxidaoiato peel is found to
contain phenolic acids (Lisinska and LeszczynsR87) and recently the
antioxidant activity of potato peel extract hasrbstudied in food systems
(Rodriguez de Sotillo, Hadley, Holm, 1994b). Howeve&onvincing
evidence for the free radical scavenging activitpatato peel extract is still
needed.

Fischer and Bipp (2005) found that potato peel gdudvas
recognized as a source for glucaric acid.

Flavonoids, an important class of polyphenolic oftiaidant
compounds, give protection against pathogens, angiores (Heim et al.,
2002 and Petkovsek et al., 2007). Phenolics, mdliaypnoids take part in
photoadaptation and photodamage processes dutnglévelopment. The
extent of UV-B-induced damage to photosystem lapple skin was well
correlated with its quercetin glycoside contentl¢8chenko and Schmitz-
Eiberger, 2003).

Main phenolic compounds in apple peel are flavafepscatechins,
catechins, and procyanidins), hydroxycinnamatelydiochalcones and
anthocyanidin yanidin-3-galactoside (Mayr et al©39 Golding et al.,
2001;Van der Sluis et al., 2001; and Kondo et281Q2). The concentration
of phenolic compounds decreases sharply in appkhfand peel during
fruit development, but phenolic content is highethe peel than the flesh at
all stages of fruit maturation (Treutter, 2001areh&d et al., 2007).

Apples, a wide variety of which are available iramg countries
throughout the year, are one of the most impofftaittsources of phenolics
(Wolfe et al.,2008). Although apples contain diéer classes of bioactive
compounds (Avad et al., 2000; Tsao et al., 2003ahie Liu, 2007; Lata,
2008).

The peels of apples, in particular, are high innaties. During
applesauce and canned apple manufacture, the iatxich peels of
apples are discarded. Apple peels are an abundasievin Chilean dried
products industry. This by-product has a high catregion of phenolic
compounds that may assist in the prevention of rgbrodiseases
(Valdenegro et al.,2010).

The aim of this research is to evaluate potato appule peels as a
potential donor of phenolic compounds in additian tdetermine their
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amounts in( ppm). This work aims also to study #ffect of feeding
different concentration of potato and apple peealf©i@patotoxic rats injured
by CCl4.

MATERIALS AND METHODS

MATERIALS.
Samples preparation:
1 - Apple peels (Golden Delicious):

Fresh apple peels, obtained from Best Factory, dWablia
Governorate, Egypt at the end of May 2008, werehedghree times with
tap water and then dried at 70 °C for 5 h usingoasflow drier. The dried
peel was powdered using a hammer mill and passedgh a 0.5 mm sieve
to obtain a fine powder. Samples were stored ieziee until use.

2- Potato peelgSolanum tuberosum cv Asterix):

Fresh potato peels, obtained from a local restauERDakahlia
Governorate, Egypt at the end of December 2008¢ weaished three times
with tap water and then dried at 70 °C for 5 h gaancross flow drier. The
dried peel was powdered using a hammer mill andguhthrough a 0.5 mm
sieve to obtain a fine powder. Samples were stioréeezer until use.

1- Rats

Thirty five adult male white rats of Sprague Daywigrain weighing
(150-180 grams). The animals were purchased from Algricultural
Research Center, Giza, Egypt.

3- Induction of acute hepatitis in rats:

Carbon tetrachloride (CCl4) an agent that is usedinduced
experimental acute hepatitis in rats. It was pusedafrom EI-Gomhorya
Co., Egypt in the form of 40% liquid dispensed Indlastic bottles.

4 -Kits for biochemical analysis:

Kits required for estimating parameters of lipicofde, liver and
kidneys function were purchased from Gamma tradeliarmaceutical.
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Methods:

Chemical analysis:

Approximate chemical composition of potato andlegeels [ash,
crude protein, crude fat and moisture contentslewkatermined according
to the methods of the A.O.A.C. (2000),While tota@rmhydrates were
estimated by subtracting the difference from ihiwvaight of the samples as
follows:-

Carbohydrates% = 100 - (% moisture + % protein fag4%ash).
Determination of minerals:

The ashed samples of potato and apple peels weselhded in 1 %
hydrochloric acid and the solutions were used ler determination of the
following minerals: Iron, zinc, calcium, seleniurand copper by using
atomic absorption spectrophotometer [Perkins-EIméfpodel 2380]
according to ( Pupsa et al., 1994)

Determination of phenolic compounds

Phenolic compounds were determined by HPLC accgrttinthe
method of (Goupy et al., 1999) at Central lab. @bdF Technolpgy Research
Institute Agric. Res. cent. Egypt.

Scavenging effect on DPPH radicals

The effect of potato and apple peels on DPPH radvea studied,
employing the modified method described earlier Ygmaguchi et al.
(1998). Briefly, 1.5 ml of DPPH solution (0.1 mMy B5% Ethanol) was
incubated with varying concentrations of the ext(potato and apple peels,
0.75 - 5.0 mg).The reaction mixture was shaken wamedl incubated for 20
min at room temperature and the absorbance ofehting solution was
read at 517 nm against a blank. The radical scawgngctivity was
measured as a decrease in the absorbance of DRPIharcalculated using
the following equation:

Scavenging effect % = _1- A Sample (517nr1)00
A Control (517nm)
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Experimental Biological Evaluation.
Animals:

Adult male white rats weighing (150-180) were usedhis study.
All animal were kept under standardized conditi¢th light/ dark cycle,
220C) and were provided free access to standarTdiblel) and water.

Table (1): Composition of the standard diet.

Ingredients g/kg diet
Casein 200
Corn starch 497
Sucrose 100
Vitamin mixture 020
Mineral mixture 100
Corn oil 050
Cellulose 030
Methionine 003

Experimental design:
Experiment:

All rats fed the basal diet for one week beforertstg the
experiment for acclimatization. After the acclinzation period, the rats
groups which consist of thirty five rats were dtinto six equal group
(n=5) as follows:

groupl: was fed on basal diet only; control (-Ve).

The other five groups were subcutaneously admiedta single
dose of CCl4 (30%V/V) in paraffin oil (1ml/kg) f& days from start of the
experimental period, to induced acute hepatic damagrording to the
method described by Nadeen et al. (1996).

group2: was fed on the basal diet only; control (+Ve).

group3: was fed on the basal diet containing 10 % potaéb. pe
group4: was fed on the basal diet containing 10% apple peel
group5: was fed on the basal diet containing 20% potath pee
group6: was fed on the basal diet containing 20% apple peel
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Determination of body weight gain % and feed efficiency ratio in rats:

Daily feed intake per group was calculated throtighexperimental
period (28). The biological values of different tdiavere assessed by the
determination of body weight gain (BWG) and fedfitiency ratio (FER)
percent, according to the method of Chapman €1959).

At the end of experimental period alkratere fasted overnight then
sacrificed. Blood samples were immediately colléciie clean and dried
Wiesserman tubes from portal vein and then cewgifluat 3000 rpm for 15
minutes. Serum sample were separated and frozetOaC until further
determination.

Biochemical analysis:

Total cholesterol, HDL-cholesterol and triglyceridentent were
determined by enzymatic colorimetric method acaaydio Allian et al.
(1974) , Richmond (1973) and Fossati and Princip®82), respectively.

LDL-cholesterol and VLDL-cholesterol were calceldt by the
Friedewald Formula according to Friedewald etE0.7Q).

Plasma alanine and aspartate aminotransferase eszgotivities
(ALT and AST) were determined according to thehodtof Reitman and
Frankel (1957).

Plasma total protein was determined by an enzymatéthod
according to Henry (1964).

Plasma uric acid was estimated by an enzymatic adeticcording
to Trinder (1969).

Plasma creatinine was determined according to H&9§4).
Statistical analysis:

Results of the biochemical estimations of the @te reported as
mean = S.E.M. (Standard deviation of Mean). Thaltetariation was
analyzed by performing one-way analysis of varianteSD (Least
Significant Difference) test” was used for determgn significance
(Simbdloglu 1998). Probability levels of less thHa05 were considered
significant
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Results and Discussion

In this work, the nutritional value of the peelsastudied in addition
to studying the antioxidant activities of potataapple peels.

A-Nutritional value :

Nutritional value of the peel was studied by defeation of its
content of protein, oil, ash, carbohydrates andesarmerals. In addition to
determination of phenolic compounds.

Chemical composition of potato and apple peels sangs.

The chemical composition of the potato and appielg are
recorded in Table (2). potato peel has high levklprotein and ash
(18.941.1g and 5.38.93g) than apple peel has (24¢g and 2.50.11g for
protein and ash, respectively) , while apple peed high levels of fat and
Moisture than that of potato peel (1.Z#5 g vs 0.99 0.23gand 15.52.9 g
vs 4.8490.1.6 g ) respectively. Data in table (2) showeat tarbohydrates
content of apple peel exceeded that of potato (7&d+1.42 vs 69.970.98
g) per 100g on dry weight basis.

Table (2): Chemical composition of potato and appleeels samples

(g/100g).
Variables Potato peel Apple peel
Protein 18.91.1 4.4R.3
Fat 0.9940.23 1.7+1.75
Ash 5.3+0.93 2.5+0.11
Moisture 4.8490.1.6 15.5+2.9
Carbohydrate 69.978.98 75.941.42

Mineral content of potato and apple peels (ppm).

The results in Table (3) showed that potato pesltigh levels of
copper (0.826) and calciun¥;Y) ppm than apple peel,(Appm for copper)
and (1, Y ppm for calcium). Concerning zinc and iron, it vi@snd that apple
peel has high levels than that of potato péekPY vs +,°Y andY:,1 vs
YA,7) ppm, respectively.

The peels of apples have also been recommended ads op an
antiatherosclerotic diet due to their rich amouatstotal, soluble, and
insoluble dietary fiber, total phenols, epicatec¢land gallic and p-coumaric
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acids along with concentrations of Na, K, Mg, Cag, Fand Mn

(Gorinstein,et al., 2001).

Table (3): Mineral content of potato and apple peal (ppm).

Minerals Potato peel Apple peel
Zinc(ppm) ., 0¥ .,07
Coppefppm) AT OTA
Calcium(ppm) ¥a,Y YI,0¥
Iron (ppm) YA Yo,
Selenium(ppm) e )

Phenolic acids of potato and apple peels.

Polyphenolic compounds are very important fruit stdoents, by
virtue of their antioxidant activity by chelatingdox- active meta ions,
inactivating lipid free radical chains and prevegthydroperoxide.

The main phenolic acids identified in potato angleppeels are
presented in Table (4).The results showed thatt@opeel has higher
contents of Catechin, Benzoic, Caffiec and Chrikan apple peel (38.36 vr
37.22, 12.78 vr 9.62, 44.23 vr -- and 3.34 vr e3pectively. While apple
peel has higher content of Vanillic, Synergic, €afé, Coumaric, Salicylic,
Ferrulic and Nariginin than potato peel (78.91 ¥536.73 vr --, 3.55 v r --
, 6.04 vr 3.18, 80.19 vr 7.87, 12.25 vr — and 1&B23. 48) respectively.
Data in Table (4) showed that total phenol (%) aldi@acid in potato peel
was higher than apple peel (3.2 vr 2.5).

The peel expresses a significantly higher conctatraf phenolics
compared to the flesh ( Alonso -Salces et al., 200dGhie et al., 2005;
Veberic et al., 2005; Petkovsek et al.,2007; Drayet al.,2008).

Potato peel extract had the highest antioxidanvigcbwing to its
high content of phenolic compounds and flavonoi8arhan et al, 2010).

Onyencho and Hettiarachchy (1993) indicated th&tofmum ether
extract of potato peels showed strong antioxidastivity due to the
presence of chlorogenic, gallic, cinnamic and feracids as the major
antioxidant compounds in the extract.

Nandita and Rajini (2004) showed that, The totalypwenolic
content in potato peel extract PPE was found t8.88 mg/g powder. The
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major phenolic acids present in PPE were predortlinagallic acid, caffeic
acid, chlorogenic acid and protocatechuic acid .

Apple peels were found to contain up to 3300 m@glOry weight

of phenolics (Wolfe and liu, 2003). Apple peel dégfs a large amount of
antioxidant properties ( Eberhardt et al., 2000;lf&vet al., 2003 and Tsao

et al., 2005).
Table (4) Phenolic acids of potato and apple peglspm).

Phenolic compounds  (ppm) Test Results
Potato peel Apple peel

Catechin A, TR TV, YY

Vanillic v,40 YA,

Synergic| = --—--- 1,y

P.OH Benzoiq YY,VA 4,1Y

Caffeine Y,00

Coumaric YA 1,008

Salicylic V,AY Aey)A
Ferrulic|  --—--- VY,Yo
Nariginin YV, EA YV,YY

Cinnamic acid < AA VY

Caffiec e, Y

Chrisin v,v¢

Total Phenol (%) as gallic acjd v,Y Y,o

B) Antioxidants activity of potato and apple peels exact.
1- Scavenging effect on DPPH radicals.

DPPH radical scavenging abilities ofgto and apple peels extract
along with the reference antioxidant BHT( butylatediroxy toluene) are
shown in Table (5) and expressed as percentageti@authe scavenging
activity of potato peel at concentration of 500mil was 93.4+1.4%

followed by BHT 91.4 £1.8% then apple peel 86.5%5.1
In addition at concentration of 250 ul/ml, the lesvevealed that the

potato peel was the excellent radical scavengeh 82.63+3.1% followed
by BHT with value of 77.6 £2.2% then apple peel342.06% .
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The results also showed that potato peel was tsterdeical
scavenger with74.46x1.2% followed by BHT 72.53%#6% then apple peel
55.96+2.9 % at concentration of 200 ul/ml.

Besides, @oncentration of 100 ul/ml was the best radical/enger
with a value of potato peel (62.73+£1.6% ) followmdthe value of BHT
(48.53 +6.51%) then apple peel (32.86+4.1)

However, convincing evidence for the free radicabhvenging
activity of potato peel extract is still needed andita and Rajini (2003)
studied that antioxidant activity of PPEmploying in vitro assay systems,
such as inhibition of lipid peroxidation, DPPH/supade/hydroxyl radical
scavenging, and iron ion chelation, in order toersthnd the mechanisms
of its antioxidative activity.

Chemical structure of phenolics makes them ideahrmtsoxidant
compounds, free radical scavengers and metal onglahore powerful as
compared to vitamin C (Rice-Evans et al., 1997 @nd et al., 2003).

The peel has substantially higher phytochemicaterdrand greater
antioxidant activity ( Lata et al., 2009). Theséi@idants obtained from
potato have free radical scavenging effects ( Setgil., 2011).

Table (5): Scavenging effect (%) of potat@nd apple peels on (DPPH)

radical.

BHT Potato peel Apple peel
100Ul/ml 48.53 +6.51 62.73+1.6 32.86+4.1
200ul/ml 72.53+6.07 74.46+1.2 55.96+2.9
250ul/ml 77.6 £2.2 82.63+3.1 74.03+2.06
500ul/ml 91.4 +1.8 93.4+1.4 86.5+5.1

Each value is the MeatSD.

C) Biological results.

Effect of feeding different concentration of potatoand apple
peels on daily feed intake, body weight gain, anaéd efficiency ratio in
toxicated rats.

A significant decreases of daily food intake, badsight gain and
food efficiency ratio were noticed in control (+)pgp when compared to all
experimental groups administered CCI4.
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Feeding on potato and apple peels powder to C@bkirated rats at
concentration of 10 and 20% increase significaddity food intake when
compared to control (+) group, while rats groupd & 10% potato and
apple peels have daily food intake values of (1#0446g/day) and
(10.6640.66 g/day) which were not significant when compacecontrol (-)
group (11.366.77 g/day) as shown in Table (6).

Concerning body weight gain (BWG) percent, admiaigin of
Ccl4 revealed significant decrease in BWG% in aanft) group when
compared to the treatment groups. Data in Tablsi{éws that the highest
significantly in (BWG%) was seen in rats group fea 20% potato peel
(63.23+.05), followed by rats group fed on 20% apple p@&8.1+.1),
when compared with control (+) group(24.1334).

The intake of caffic acid from foods, mainly frornmatoes or
potatoes was estimated to be about 0.2 mg/kg bedyhivper day (National
research council 1996).

On the other hand, the results showed that foddierfty ratio of
CCl4 intoxicated rats control (+) (0.15365) decrease significantly in
comparing with control (-) group (0.20:64), rats group fed on 10, 20%
potato peels and 10, 20% apple peels (0D1B+0.246.4, 0.176 and
0.19+1.5) respectively.

Table (6): Effect of feeding different concentration of potato and apple
peels on daily feed intake (g/day), body weight gaipercent
(BWG %), and feed efficiency ratio (FER) in hepatobxic

rats.
Group Mean of daily food| Body weight |Food efficiency|
intake (g/day) |gain (BWG %) ratio

Control(-)Ve 11.366.77da 54.968.41a 0.2706.064a

Control(+)VeCcl4 8.8+0.65h 24.13%.04b 0.1536.05b
10% potato peel 11.40+46da 49.838.94bd 0.186.2c
20% potato peel 13.384+28c 63.232.05ea 0.248.4d
10% apple peel 10.66+466a 33.362.01bc 0.1768.0e
20% apple peel 12.0+77d 59.1%.1be 0.19%.5f

Each value is the mean + SD of 5 rats.

The values in the column with the same superscrigdre not significant
different at P < 0.05.
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Effect of feeding potato and apple peels powder onesim
constituents in hepatotoxic rats.

Data in Table (7) revealed that administration @fl€to rats leads
to significant decrease in serum total cholestetdljlyceride, LDL-
cholesterol and VLDL- cholesterol levels than thoseontrol (+)Ve Ccl4.

Among the test group, total cholesterol decreaggdfieantly in all
the treated rats whereas the least increase wasl fiouthe group fed on
10% apple peel (125.4%.3mg/dl), followed by rats group fed on 10%
potato peel (114.64:32mg/dl), and the group fed on 20% apple ped).@ 1
+ 1.26mg/dl), while the highest decrease was & fied on20% potato peel
(95.7+ 2.3mgdl) which differ significantly from control(+)
(152.241.0.2mg/dI).

These results agreed with that of Lazaroy and Wer(t896), they
found that after four weeks, the rats fed on pota¢el showed a 40%
decrease in plasma cholesterol content and a reduxft 30% in hepatic fat
cholesterol level.

Results in Table(7), indicated that all the tesiugrs either control(-)
or rats groups fed on potato peel 10 and 20% atsdgroups fed on apple
peel 10and 20% revealed significant decrease igly¢erides, LDL-
cholesterol and VLDL-cholesterol levels in compgrinith that of control
(+) CCl4 group.

The highest reduction percentages in triglycerid€¥,-cholesterol
and VLDL- cholesterol levels were noticed in thesrgroup receiving 20%
potato peel (50.95, 82.82 and 49.82 %) respeywtit@llowed by rats group
receiving 20 % apple peel (46.38, 59.3, and 47.4&4pectively, followed
by rats group receiving 10% potato peel (30.72,15@&nd 39.3 %)
respectively, while the lowest reduction perceatagrats receiving 10 %
apple peel were (18.93, 32, and 18.99%) respegtivel

Feeding of 20 % potato peel recorded non signifigafues in total
cholesterol and LDL- cholesterol levels when coredao control (-) group
as shown in Table (7).

On the other hand, significant increase in HDL-ektdrol level of
rats receiving 20 % potato peel ( 69.2+4 mg/dl) was noticed when
compared to control (+) group ( 422¥ mg/dl), rats receiving 10 % potato
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peel (57.4t.6mg/dl), rats receiving 10% apple peel (48.4mg/dl) and
rats receiving 20% apple peel (62301mg/dl).

Feeding of potato and apple peels at concentratict® % showed
non significant differences in triglycerides, HDhatesterol and VLDL-
cholesterol levels when compared to control (-ugras shown in table (7).
Apple peels is also reported to have antioxidape¢ential according to
various in vitro methods such as total radicalyfitag antioxidative
potential values, which also correlate with thestyphenolic conten. Peels
of fruits have also been found to be antiperoxidati in
hypercholesterolemic diet-fed animals (Leontowicet al., 2002,
Hamendra,et al., 2010) .

So it is advised by using potato and apple withieatoving peel to
the patients with hyperlipidemia or those exposedtherosclerosis.

Table (7): Effect of feeding potato and apple peelpowder on serum
lipids pattern in toxicated rats.

Group Cholesterol| Triglyceride | HDL- LDL-c VLDL-c
(mg/dl) s(mg/dl) c(mg/dl) (mg/dl) (mg/dI)

Control(-)Ve 94.86%.66a| 54.7%.83a | 67.32.35ag 19.648.4a | 11.020.584

Control(+)VeCcl4 152.2#10.1b| 110.233.85b| 42.44#1.7b | 87.79.1b | 22.068.7b

10% potato peel 114.8+32ed 67.36+7.12d | 57.4%.6d | 43.762.72d| 13.4+1.4d

20% potato pee 95.2+3a | 54.06%*.67a| 69.82.4e | 15.068.77a] 10.840.34a

10% apple peel| 125.8+3c | 89.368.66¢c | 48.1¥.4bc| 59.6+7.1c | 17.878.130

20% apple peel| 110.3#26e| 59.1%.05a | 62.98.1da| 35.7#4.3de| 11.626.394

Each value is the mean + SD of 5 rats.

The values in the column with the same superscrigdre not significant
different at P < 0.05.

Effect of feeding potato and apple peels powder oserum levels of
AST(U/L), ALT (U/L)), uric acid (mg/dl) and creatinine (mg/dl) in
toxicated rats.

Data in Table (8) revealed that administrationC@fl4 to rats lead
to significant decrease WST, ALT, uric acid and creatinine levels in the
rats groups receivinghe two different concentration (10, 20%) of potat
and apple peels when compared to control (+) C@lm

Results in Table (8), indicated that all test gsilyave significant
decrease in AST level where its value in the rateiving 20 % potato peel
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was 25.3+5.2u/l, in rats group receiving 20% Apple peel.838.7u/l), in
rats group receiving 10 % potato peel (5136+u/l) and rats group
receiving 10 % apple peel (68.8885u/l) when compared to control (+)
group (79.9638.1u/l).

Data presented in Table (8) revealed a significactease in ALT
level of control (+) CCl4 group when compared tbgabups. The lowest
decrease was seen in the group receiving 20 %qopta (33.26_6.9u/l)
which was more than that of control (-) group (3%®55u/l) and less than
that of group receiving 20 % apple peel (39.B@5 u/l).

It is well known that carbon tetraaide CCIl4 has been widely
used in animal models to investigate chemical taxttuced liver injury
(Lee. et al.,, 2005). The CCl4 produced damage \er Icells and was
followed by the significant increase in serum at@niaminotransferase
(ALT) activity and hepatic lipid peroxidation aft@4 h. Increased lipid
peroxidation is a mechanism which is commonly sstggeto explain the
progression of liver damage and the developmefibadsis, and eventually
cirrhosis in experimental animals and in alcohbiier disease (Goldani et
al.,2007)

Major phenolic compounds have been reported tot dses radical
scavenging and anti- peroxidative effect in liveichosomes, hepatocytes
and erythrocytes (Liu et al., 1992).

Feeding of 20 % potato peel did not record any iBagmt
differences in AST, ALT and creatinine when complaiee control (-) group
as shown in table (8).

Data in Table (8) shows that uric acid and creaéinncrease
significantly in control (+) group (6.9®t95 and 240.1mg/dl) respectively,
when compared to all group.

Peel extract not only quenches DPPH radicals Isatlalwvers
hepatic lipid peroxidation values induced by CQOMi #1202( Dixit, et al.,
2008).

Feeding of potato and apple peels at concentratidc®t0 % did not
record any significant differences in uric acid wrempared to control (-)
group as shown in Table (8).
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Table (8): Effect of feeding potato and apple peelpowder on serum
levels of AST (U/L), ALT (U/L)), uric acid (mg/dl) and
creatinine (mg/dl) in toxicated rats.

Group Uric acid | Creatinine
AST (U/L) | ALT (U/L) (ma/dI) (ma/dl)

Control(-)Ve | 27.63%.48a|31.9340.55a] 2.140.22ad| 0.536.66a
Control(+)VeCcl4 79.963.1b | 56.10.9b | 6.96495b 290.1b

10% potato peel 51.48+9d | 43.236.98d| 2.73+2.1ac| 1.136.15d

20% potato pee 25.5+2a | 33.260.9a 24.1d 0.53t.1a

10% apple peel| 68.83+35c| 46+1.15c | 3.068.15c| 1.732.1c

20% apple peel 39.5t7e | 39.361.25¢| 2.4+1.3dac| 0.73%+.4e

Each value is the mean + SD of 5 rats.

The values in the column with the same supersargnot significant
different at P < 0.05.

Conclusion

In the present study, Phenolic compounds are uigglin plants as
potato and apple peels when are consumed; thesecpbynicals contribute
to the intake of natural antioxidants. So the Imeaknefits of potato and
apple peels are largely due to the antioxidant @oed large number of
phytochemicals,

So it is advised by using potato and apple withreatoving peel to
the patients with hyperlipidemia or those exposedtherosclerosis and can
protect the injury of liver. .

Therefore, it is suggested that further work utilkg of potato and
apple peels as source of phenolic compounds couldr aliverse
opportunities for nutraceutical and functional fagaplications and could be
performed on the isolation and identification o€ tain components in
potato and apple peels to be used in drugs andpfiesgrvatives.
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