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Abstract

Apple pomace , apricot and carrot peel were utilized as rich
sources of dietary fibers as well as citrus pectin to study the
role of dietary fibers and pectin to minimize of cholesterol and
its derivatives , high density lipoprotein (HDL), low density
lipoprotein (LDL) and very low density lipoprotein (vLDL)
levels in experimental animals. Changes in liver function
enzymes, glutamic oxaloacetate transaminase (GOT) and
glutamic pyruvate transaminase (GPT) were also determined
during the feeding period (50 days) . The animals were
hyperholesterolamic through feeding on high fat diet. The
obtained results reveal that feeding on high fat diets
supplemented with10% fibers or 1% pectin increased food
efficiency ratio, body weight gain and daily body weight .
Therefore, increasing fibers content in diets raised nutritional
parameters as well as growth rate in rats . Rats fed on diets
supplemented with 5 and 10% of apricot or carrot increased
organs weight especially, liver and kidney than those fed on
all other test diets. Feeding on diets containing dietary fibers
had long term effect on lowering total lipids, total cholesterol
and triglycerides whereas , 0.5% citrus pectin had the
greatest lowering effect followed by 10% apple pomace then
10% carrot and 5% apricot peel . Increasing fiber content in
diet caused a decrease of liver cholesterol content. On the
other hand, supplementing diet with 0.5% citrus pectin
decreased liver cholesterol content greatly . High density
lipoprotein level was highly significantly increased in rats fed
on diet supplemented with 10% carrot peel followed by diets
containing 5% apricot peel and 10% apple pomace while
LDL.c and viLDL.c were reduced. The addition of 0.5% pectin
to the high fat diet raised the HDL.c level approximately
37.90% and reduced greatly LDL.c and vLDT.c levels than
those of rats fed on drug ( Omega 3A) . Concerning liver
function enzymes were reduced by fiber administration
whereas, pectin had a positive effect in lowering the activities
of serum transaminases (GOT and GPT) .
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INTRODUCTION

Large amounts of solid wastes mainly, apple pomace, apricot and carrot peel
are accumulated after extraction of juices from these fruits. These wastes , which
represent about 40-50% of the original weight of fruits, are considered a great
problem in the environment pollution which contain large amount of moisture,
sugars, small amount of protein and have low pH values . These wastes are easily
putrifiable and represent a main source of microbial contamination and cause serious
disposal problems Gonzalez , et al (1998) . The aforementioned wastes have higher
contents of dietary fibers, so these wastes can be utilized as food supplement in
certain food products . Dietary fibers and pectin are considered as very excellent
hypocholesterolemic agents in animals . These components decreased serum total
cholesterols, total lipids, low denisity lipoprotein cholesterol (LDLc) and reduce serum
triglyceride, (SGPT) and (SGOT) as reported by Bobek ef al. (1998); Bobek (1999);
El-Zoghbi and Sitohy (2001) and Hanczakowski, et a/ (2001). Recommendation of
epidemiological and clinical studies support increase consumption of different
sources of dietary fibers as part of strategy to protect human being from several
disorders and reduce the risk of many diseases such as, diverticular diseases, heart
diseases and diabetes Khalil, ef a/. (2002).

Therefore, this study was carried out to utilize some food processing wastes
namely, apple pomace, apricot and carrot peel as sources of dietary fibers as well as
citrus pectin and to study its effect on lipids metabolism in experimental animals .

MATERIALS AND METHODS

Materials :

Apple pomace was obtained from BEST Egyptian Canning Co., Minyet
Samannud, Aga, Dakahlia Governorate, Egypt . Apricot peel was purchased from
juice factory, Food Tech. Res. Institute, Agric. Res. Center, Giza, Egypt. Carrot roots
and grapefruit fruits were obtained from an orchard near Kaluobia governorate,
Egypt. Carrot peel was obtained after juice extraction by Brown juicer. Grapefruit
peel was prepared after juice extraction and used for pectin extraction .
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Peel used in this study were dried in an air circulated oven at 60°C for 12 hrs
to moisture content 5-10% , miilling using Moulinex mill machine then sieving

through 21 mesh screen was accomplished .

Methods:
1- Chemical properties of fruit and vegetable wastes :

Moisture , ash , total dietary fiber, protein, cellulose, hemicellulose and lignin
contents were determined according to the methods described in the A.0.A.C
(1998).

Grapefruit peel pectin (High methoxyl ) was extracted according to the
method illustrated by Srirangarajan and Shrikhande (1977).

Kits of total lipids, total cholesterol , triglyceride, HDL.c, GOT and GPT
enzymatic colorimetric determinations were obtained from Alkan Co., Egypt.

2-Biological evaluation
Experimental animals:
Adult male Albino rats ( Sprague Dawley) weighing 120-160 gm, were
obtained from the experimental animal house of Food Tech. Res. Institute, Agric.
Res. Center, Giza, Egypt.

Experimental design :
Sixty six male albino rats were kept under normal healthy conditions and fed -

on basal diet ( experimental diets for acclamization ) for ten days. The composition
of basal and high fat diets are given in Table (1). After feeding basal diet for ten
days, rats were divided randomly into eleven groups (n= 6) according to the
following scheme:-
G, -Rats fed o basal diet (Negative control) .
G; -Rats fed on high fat diet (Positive control)
G3 -Rats fed on high fat diet +5% apple pomace
G4 -Rats fed on high fat diet +10% applé pomace .
Gs -Rats fed on high fat diet +5% apricot peel .
Gg -Rats fed on high fat diet +10% apricot peel .
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Gy -Rats fed on high fat diet +5% carrot peel .

Gg -Rats fed on high fat diet +10% carrot peel .

Gg -Rats fed on high fat diet +0.5% pectin .

Gy -Rats fed on high fat diet +1% pectin .

Gy-Rats fed on high fat diet + Drug ( Omega 3A) (Positive control ) .

Drug : Omega 3 plus. Sedico Pharmaceutical Co. 6- O'ctober City, Egypt.

Dose : 25 mg/day/ rat.(Calculated according to RDA for hypercholesterolemic
patient).

During the experiment period (50 days ) rats were kept separately in well
aerated cages ( Stainless steel). The body weight was recorded every week and at
the end of experiment, rats were fasted overnight and anesthesiaed using diethyl
ether and blood samples were taken from hepatic portal veins, the orbital venous
plexuses by capillary tube into a centrifuge tubes. Blood samples were centrifuged at
5000r.p.m for 15 min. to separate serum, then kept in plastic vials at — 20°C until
analysis within 0-24hrs . Liver, kidney , spleen , heart and lung were removed and
weighed to calculate its relative ratio to final body weight, then kept in saline
solution and stored at -20°C until the determination of lipid parameters .

Table 1. Composition of basal and high fat diets {gm/100 gm ).

Ingredients Basal diet % High fat diet %

Casein 12,00 12.00
Sunflower oil 5.00 -

Cellulose 4.00 4.00
Starch 73.80 57.55
“vitamins mixture 1.00 1.00
“Salt mixture 4.00 4.00
Choline chloride 0.20 0.20
Animal fat - 20.00
Cholesterol - 1.00
Bile salt = 0.25

* Prepared according to Venkatarman et a (1979).
** Prepared according to Hegsted et al ( 1941).

3- Biochemical analysis : .
- Serum total lipids were determined enzymatically according to the method
described by Zollner and Kirsch (1962).
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- The determination of total cholesterol in serum was performed following
colorimeteric method of Allain et al. ( 1974).
- Triglyceride level was determined enzymatically according to the method
described by Fossati and Prencipe ( 1982) .
- The determination of HDL- cholesterol in plasma was performed following
colorimeteric method of Lopez et al. (1977) .

The determination of LDL-cholesterol and vLDL-cholesterol in serum were
performed following the method of Lopez et al. (1977). Calculation of LDL and vLDL-
cholesterol were carried out by the following equations :

vLDL-c (mg/dl) = Triglyceride/5
LDL-c (mg/dl) = Total cholesterol — (vLDL-c +HDL-c).

. Glutamic oxaloacetic transaminase (GOT) and glutamic pyruvate
transaminase (GPT)were determined in serum samples using enzymatic
colorimetric kits according to Reitman and Frankel (1957).

- The liver cholestercl was estimated by the method of Allain et al. (1974) .

Statistical analysis :

The data were subjected to statistical analysis using one way dassification
least significant differences L.S.D. according to Steel and Torrie {1980) . Significant
differences were determined at the p = 0.05 level .

RESULTS AND DISCUSSION

Chemical properties of fruit and vegetable wastes .

Data in Table {2) show some chemical properties of some fruit and
vegetable wastes namely apple pomace, apricot and carrot peel. The results indicate
that moisture content ranged between 5.10% and 10.64%, protein content in
apricot peel was higher than those of both apple pomace and carrot peel . Also, both
apple pomace and apricot peel were similar in total dietary fiber content (16.05 and
16.02%, respectively). On the other hand, apricot peel had the highest level of
cellulose (13.77%) followed by carrot peel and apple pomace which had the highest
value of hemicellulose and lignin (13.62 and 12.33%, respectively).
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Table 2. Chemical Composition of fruit and vegetable wastes .

Samples
*Components Apple pomace | Apricot peel Carrot peel
%
Moisture 8.54 10.64 5.10
Total ash 6.87 1.75 5.12
Insoluble ash 0.217 0.105 0.165
Protein 7.90 9.80 7.70
Total dietary fiber 16.05 16.02 10.57
Cellulose 6.48 13.77 10.96
Hemicellulose 13.62 3.60 6.87
Lignin 12.33 1.58 5.52

e On dry weight basis.

Influence of feeding on dietary fibers on growth rate and organs weight in rats .
Feeding and growth performance in terms of food intake (FI) food efficiency
ratio ( FER) and body weights (BW) of hypercholesterolamic rats fed on various diets
containing different levels of dietary fibers are presented in Table (3). It could be
noticed that, FI from hypercholesterolamic diet (G;) recorded higher value than FI
from basal diet (G,) . Also, feeding on high fat diet supplemented with 5% apple
pomace (G3) and 5,10% apricot peel ( Gs and 6) lowered food intake by rats than
that by rats fed on other diets . There is non significant difference in BW gain
between all groups supplemented with the two levels of dietary fibers from apple
pomace, apricot and carrot peel, whereas feeding on high fat and 5% apple pomace
diet ( Gs) had the lowest value of BW gain (6.0 gm) Table (3). Feeding on high fat
diet supplemented with 0.5% pectin (G,) reduced FER, final BW, BW gain and daily
BW increase than (Gyo) which containing 1% pectin . Therefore, supplementation
with high level of dietary fibers (10%) increased greatly the daily BW compared with
5% fiber except for (Gg) which contained 10% carrot peel lowered daily BW than 5%
(1.48 and 1.60%, respectively ). Both of high fat diet (G,) and high fat diet
containing drug (Gy;) decreased daily BW ( - 0.725 and -0.14% , respectively ) but
the reduction was not significant . From these results it could be concluded that, the
supplementation of high fat diets with 10% dietary fibers or 1% pectin increases
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FER, BW gain and daily BW. This means that, increasing dietary fibers content raised
the nutritional parameters as well as growth rate in rats.

Table 3. Nutritional parameters of rats fed on different levels of dietary fibers .
Treatments | Food intake FER. Initial BW. Final B.W. B.W.gain Daily B.W.
(gm) % (gm) (gm) (gm) | increase% |

CDE o CDE BC BC BC

Gl 5060+ 361 | 757t 15 1320+ 94 1703+ 137 | 383+t78 |o0.835% 047
ABCDE DE ABCDE D BC E

G2 5200t 19.0 | 62712 1380+ 5.0 1048+52 [333%t74 |-0725%016
E E E D (o c

G3 4619t 8.1 130t003 | 1205+21 1205+ 64 |60F00 0.130% 00
ABC AB ABC A A A

G4 s731+136 | 1412k11 | 1495%35 2305+ 120 | 81.0+85 | 176t 0.18
DE i DE AB A A

G5 4744+ 48 1869t 49 | 1238+ 13 2123+ 217 | 885+ 226 | 1.92+ 049
DE A DE AB A A

G6 47791261 | 1902+44 | 1247168 2153214 907+t 207 | 197 045
AB BC AB A A A

G7 5080t 972 | 121037 | 1s60%254 |2207%530 | 37+312 [ 160t 067
ABCD AB ABCD A A AB

G8 5549+ 213 | 1429138 | 1448F 556 22451280 | 79.81+ 234 | 148F0.48
A DE A c BC e}

Go 6108t 711 | 23805 1593+ 186 | 1450t 195 [ 143+25 |[o014to035
BCDE [o>) BCDE BC B B

G10 52011580 | 7.60%3.0 135.7% 151 | 17631357 | 407+ 206 | 0.881t 0.45
ABC DE ABC [e)) BC DE

Gl1 5775+ 399 |254+t047 | 1507+ 104 | 1440%207 | 147%31 | -014%03s

P> 0.00026 0.0001 0.0026 0.0001 0.0001 0.0001

Values are means * SD, n = 6/group.
ABCDE : Means in the same column with different superscripts differ significantly ( p> 0.05) .

The effect of feeding on different levels of dietary fibers on organs weight of
rats such as , liver , kidney , spleen and heart are shown in Table (4). The ratio
between organ weight to its body weight was also calculated . As shown in Table
(4), there is a significant difference in relative liver weights among groups . Results
in the same table reveal that, rats fed on HFD (G;) had significant lower weights in
both liver and kidney than the control group fed on basal diet (G,) , Rats fed on
diets supplemented with 5 and 10% of both apricot and carrot peel (Gs , 6, 7 and 8)
increased organs weight especially, liver and kidney than those of rats fed on all
other diets. The obtained results are in agreement with those obtained by Mahmoud
(2001) , who reported that feeding of rats on 2% dried carrot and apricot as sources
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of carotene ( Provitamin A) increased the organs weight of experimental rats . From
the same table, feeding on diets containing (0.5 and 1%) pectin decreased organs
weight compared to other diets except for diets supplemented with apple pomace (
Gs and G,4) which gave the aforementioned effect on organs weight . It is clear that,
apple pomace is a good source of pectin and the influence of pectin on organs
weight may be attributed to the decrease in the diet palatability of rats .

Table 4. Influence of dietary fibers on organs weight of rats.
Liver (gm) Ratio Kidney (gm) Ratio Spleen (gm) Ratio Heart (gm) Ratio
% % % %

BC A A8 BCD

G 6sst o075 [ 376011 | 200030 [ 118+ 027 | 0set 012 | 049011 | 069t 001 | 0.4t 003
c 8 BC =3

& 389F03 | 371t 048 | 104 007 | 099 0.12 [ 0.49F 009 | 0.46F 006 | 093t 001 | 0.a1F 003
c A8 c DEF

G a3F 114 [353F0.95 [ 126053 | 107 L 044 | 00t 011 | 03¢ 0.09 | 048t 013 | 0ar o
BC A8 8C &

G 496t 019 | 353F 021 | 1531038 | 081029 | 054007 | 028F 007 | 0aet 004 [ 023001
A A AB AB

Gs 972028 | 503014 | 197029 [ 102+ 015 | 084t 012 | 043 0.06 | 0.85F 0.0 | 0.45E 0.04
A AB A A

Ge 1002+ 131 | 450+ 023 | 1.63F 0.00 [ 0.74 T 006 | 099 0.09 | 0.46F 008 | 0.99F 010 | 0.45F 008
A A A coE

& 1012t 152 [ 449t 038 | 195 002 [ 0.89F 0.20 [ 100F 020 | 0.48F 020 | 0.0t 0.08 | 0.28F 0.10
A8 A8 ABC ABC

Ge 758063 | 340F 060 | 141007 | 06875 0.03 | 062 006 | 028001 | 078 0.01 | 035 0.03
c AB 8c F

G 444t 00 | 270F 001 | 143018 | 087041 | 055011 | 033006 | 034001 {021 F 001
8C B BC EF

G si3t02s | 202 068 | 145 010 [ 083021 | 054019 | 0297 0.06 [ 0.44F 004 | 0.25F 003
c AB 8C oE

Gu 4724109 | 4163158 | 126007 [ 108+ 024 | 043 005 | 038t 011 [0s8F 0.1 | 0o5F 047

P> 0.0236 0.1302 0.0286 0.0025

Values are means = SD, n = 6/group.
ABCDE : Means in the same column with different superscripts differ significantly ( p> 0.05) .

Influence of dietary fibers feeding on lipid pattern in rats .

The effect of consuming dietary fibers from different sources and levels for
thirty days on hypercholesterolamic rats serum total lipids , total cholesterol and
total triglycerides are shown in Tables (5, 6 and 7). From these results it could be
seen that , feeding on diets supplemented with apple pomace reduced total lipids,
total cholesterol and triglycerides contents in blood serum of hypercholesterolamic
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rats and highly decreased values were recorded when rats were fed on diets
supplemented with (10 , 5%) apple pomace. These results are confirmed with those
of Gonzalez ef a/, ( 1998) and Amer (2002), who found that apple pomace fed rats
had highly significantly lower total fipids, total cholesterol and triglycerides than the
control group fed on basal diet only . On the other hand, supplementation of diet
with 5% apricot peel (Gs) decreased total lipids, cholesterol and triglycerides
contents ( 16.76, 34.06 and 57.98 % ) than diet containing 10% (Gg) (15.42 , 28.78
and 50.16%) Tables ( 5,6 and 7) . From the results in the same tables it could be
seen that, carrot peel supplemented diet at 10% highly significantly reduced total
lipids, cholesterol and triglycerides levels compared to diet containing 5% carrot peel
. These results are confirmed by Said , et. al (2000) who reported that there was a
significant lowering of blood serum cholesterol levels and total lipids when carrot
peel (200 gm) was added to the hypercholerolamic rats diet . Diet supplemented
with 0.5% citrus pectin (Gg) was found to have the greatest lowering effect on total
lipids, cholesterol and triglycerides contents in blood serum rats compared with other
diets. A greatest reduction was observed in total lipids, total cholesterol and
triglycerides in blood serum hypercholesterolamic rats (40.72, 44.87 and 58.92%,
respectively ) Tables (5,6 and 7). This decrement in lipid pattern shows the
efficiency of pectin in lowering the total serum lipid and cholesterol level which
could be acted as hypercholesterolamic potential in foods . These results are in
accordance with those of Ali et a/ (1991) ; Said et a/ (2000) and Khalil, et a/.
(2002). They reported that, total serum cholesterol levels , total triglycerides and
total lipids were significantly lowered in rats fed on pectin than in those fed on other
dietary fibers . Moreover, feeding on high fat diet with drug (G;;) reduced total lipids
(32%), serum total cholesterol (43.58%) and total triglycerides (42.25%) but the
reduction was slight compared with feeding on diets supplemented with pectin .
Generally, from these results it could be observed that, during repletion period (30
days ) , feeding on diets containing dietary fibers had long term effect on lowering
total lipids, total cholesterol and triglycerides. Citrus pectin (0.5 %) was found to
have the greatest lowering effect followed by apple pomace (10%) then carrot
(10%) and apricot peel (5%). This may be due to the action of pectin and other
dietary fibers as absorbents, whereas the metabolites of fat components can be
adsorbed on these materials .
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Concerning the liver cholesterol of rats fed on different sources and levels of
dietary fibers, results in Table (6) showed that, supplementing diets with 10% apple
pomace (G,) or carrot peel (Gg) reduced liver cholesterol cortents (129.28 and
133.53 mg/100gm , respectively )} compared to those groups f . on high fat diet
containing 5% fibers. Supplementing diet with 0.5% citrus pectin highly decreased
liver cholesterol content (129.73 mg /100 gm) and its lowering effect was
approximately similar to diets fortified with drug ( Omeg' 3A) (126.95 mg/100 gm)
(Gy) . This means that , pectin has been consistently reported to be
hypercholesterolamic dietary fibers and this is in accordance with the results
reported by Said, et a. (2000) and Khalil et a/. (2002). Pectin has long been known
to be effective in lowering serum and liver cholesterol contents .

Table 5. Influence of dietary fibers on serum total lipids (g/dl).

After
Treatments g eplet?:ngpeﬁ od Hypercholesterolemic During_repletion peri Reduction |-
period 15 days 30 days %
A B B AB
GL 515.0 % 65.10 500.0 + 87.70 461.01+82.0 | 4925%757
cD B A A
G2 368.5+ 12.00 524.51 14.84 5765+ 6.40 | 584.01t4.24
BC AB AB C
G3 432.5+23.30 569.5+ 91.21 4805+ 2474 |365.018630| 37.66
c AB AB (o]
G4 398.0 % 36.80 567.5 t 44.50 482.0+7.10 | 355.0%17.0 | 35.68
D B AB BC
G5 325.0 1 69.30 516.0 £ 53.74 4725+61.51 {429.5150.20| 16.76
cD B AB BC
G6 393.0 % 24.04 522.0 1 94.80 4820+ 820 [441.5+8131| 1542
o B B BC
G7 37251212 506.0 & 32.52 449513610 |383.5k4454| 24.21
AB A AB ABC
G8 494.51+0.71 668.5+ 16.30 5235+2.12 |[466.5+4030| 30.22
AB A AB BC
G9 491,01+ 7.10 665.5+ 24.74 5155+ 353 | 394514.95 | 40.72
C AB AB BC
G10 409.0 1 2.82 633.5% 26.20 49401t 1560 |390.01+49.50| 38.44
cD AB AB BC
G11 388.0+9.90 564.0 + 48.10 490.0+11.31 [383.511630( 32.00
P> 0.0021 0.0782 0.3092 0.0286

Values are means = SD, n = 6/group. '

ABCDE : Means in the same column with different superscripts differ significantly ( p> 0.05) .
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Table 6 . Influence of dietary fibers on serum and liver cholesterol (mg/dl).

1321

After
Treatments After Hyperchol Duri letion period Reduction Liver
depletion period period 15 days 30 days % (mg/ 100gm)

A B D B C

Gl 94.08 = 5.71 94.86 % 2.42 9275+ 520 | 9186k 4.70 129.05
A A A A A

G2 99.90+ 3.81 131811 12,14 15527+ 7.60 | 168.80 %+ 1.00 194.45
A AB BC B B

G3 103.90 = 2.81 129.80 + 7.94 11580+ 2.11 | 89.0F523 31.43 140.85
A A BCD B8 c

G4 95,52+ 3.70 133.70 % 0.90 10830+ 7.40 | 78351 4.94 41.40 129.28
A AB BCD B B

5 78.40 % 18.20 119702223  |10520+ 2040 | 7893 19.71 |  34.06 137.10
A AB BCD B B

G6 102.40 + 17.42 12904+ 1,23 107.60+9.02 | 91.90% 1.50 28.78 140.15
A AB fe) B B

G7 98.30 + 12.10 117.99 1+ 3.30 101.22 % 1,95 | 80.60+ 1.20 31.69 139.65
A A BCD B c

G8 88.74 % 10.81 13567 £ 9.10 104.50 +3.34 | 8296t 4.10 38.85 133.53
A A BCD B c

G9 98.411t 20.81 144.61% 11.10 104.02+4.01 | 79.73% 6.50 44.87 129.73
A AB D B (o

G10 100.10+ 29.10 125.0 + 24.64 91.73+ 470 | 7576 % 3.80 39.00 131.45
A A B B c

G11 91.92 % 27.13 141.10F 1262 |123.64F14.37| 79.61+18.90 | 4358 126.95

P> 0.9258 0.1392 0.0013 0.0001 0.0001

Values are means *+ SD, n = 6/group.

ABCDE : Means in the same column with different superscripts differ significantly ( p> 0.05) .




1322 UTILIZATION OF FOOD PROCESSING WASTES AS SOURCES OF DIETARY
FIBERS AND ITS EFFECT ON LIPOPROTEINS IN RATS.

Table 7. Influence of dietary fibers on serum triglycerides (mg/dl).

After
Treatments After Hypercholesterolemic During repletion period Reduction
depletion period period 15 days 30 days %

AB D F DE

Gl 100.00+ 8.31 108.60 £ 9.54 106.80 £1.30 | 104.92 +4.90
A ABC A A

G2 123.53+8.31 247.70 £ 25.80 288.23+832 | 316.2019.82
A D EF E

G3 58.821 16.63 182.40 % 25.00 117.70t 0.00 97311+ 0.21 46.65
BC BC CDEF E

G4 70.60 % 16.63 205.90 % 25.00 164.70£ 16.63 | 98.101+1.20 52.36
A A BC BC

G5 12353+ 831 311.80 1 41.64 216,70+ 553 | 131.01114.90 57.98
A AB DEF BC

G6 117.64 % 16.63 270.60 £ 16.61 14120 0.00 | 134.88+7.95 50.16
A ABC BCD D

G7 129.41 % 16.63 26470+ 834 194,124 8.31 | 123.89+ 1554 55.19

ABC AB BCD E

G8 92,94+ 5.82 276.50 1+ 41.60 20590+58.23| 83721540 68.37
A A AB B

G9 129.41+33.30 317701 83.22 23530+ 66.54 { 130.53% 18.54 59.92
A ABC BCDE E

G10 111.80£8.32 235301+ 33.23 176,50+ 16.63 | 102.63+ 6.90 56.98
A ABC BCD BC

Gi1 117.64+ 16.63 253.00:+ 8.30 200.00+0.00 | 146.10 +4.42 42.29

P> 0.0106 - 0.0041 0.0015 0.0001

Values are means £ SD, n = 6/group.
ABCDE : Means in the same column with different superscripts differ significantly ( p> 0.05) .

Results in Tables (8,9 and 10) show the changes in HDL.c, LDL.c and vLDL.c levels
in rats serum fed on high fat diets supplemented with different levels and sources of
dietary fibers. Referring to the data of lipid pattern it could be seen that increased
levels of total cholesterol were associated with increases of LDL.c and vLDL.c levels
while HDL.c was decreased . From the data in Table (8) it could be noticed that
HDLc level was highly and significantly increased in rats fed on high fat
supplemented with 10% carrot peel (Gg) followed by diet containing 5% apricot peel
(Gs) then 10% apple pomace (Gs) compared with the other diets . The increasing
HDL.c levels were 31.16, 29.74 and 29.92%, respectively. On the other hand , the
aforementioned diets had highly and significantly decreased both LDL.c and vi.DLc.
The addition of 10% carrot peel to high fat diet (Gg) caused the highest vLDL
lowering effect (68.36%) followed by feeding on diets supplemented with 5% apricot
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peel (Gs) (58.01%) then 10% apple pomace (Gs) (52.38%) compared with rats fed
on hypercholesterolamic diet containing drug (Omeg' 3A) Gy; which caused the
lowest effect (43.66%) Table (10) . These results coincide with those reported by
Bobek et al. (1998); Bobek (1999); Said et al (2000) and Amer (2002), who found
that increasing the levels of dietary fibers especially carrot peel and apple pomace in
hypercholesterolemic diets had the highest reduced LDL.c and vLDL.c concentrations
while HDL.c content was significantly increased . Meanwhile, feeding on
hypercholeterolamic diet supplemented with 0.5% citrus pectin (G) had the highest
effect on HDL.c raising (37.90%) than all other groups. LDL.c and vlLD.c
concentration of hypercholesterolamic rats serum fed on citrus pectin were highly
reduced compared with diet containing tested drug (G;) . The proportion of LDL.c
and vLDLc were significantly lowered in rats fed on diets supplemented with both
levels (0.5 and 1%) of citrus pectin . These results are in agreement with those
reported by Ali, et al (1991); Gonzalez, et al (1998), Said et al (2000);
Hanczakowski, et al (2001) and Khalil, et al (2002). They found that
supplementation of the diet with pectin reduced the concentration of LDL.c and
vLDL.c while greatly increased the HDL.c levels compared with positive control diet.
Generally , from these results , it could be observed that, feeding on diets containing
dietary fibers and pectin had a fundamental role on lowering LDL.c and vLDLc
whereas HDL.c highly increased .
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Table 8. Influence of dietary fibers on serum HDL cholesterol (ml/d!) .

After
Treatments After Hypercholesterolemic During repletion period Increasing
depletion period period 15 days 30 days %

C ABC BC FG

G1 43.60 % 1.40 4210+ 1.70 42021049 |4183%+ 171
(o C D H

G2 44,60t 3.74 3230+ 2.12 28.80+1.20 (22,081 1.20
BC BC [ EFG

G3 | 47.70%7.10 37.70% 1.50 39.60£0.18 (45.00+0.98| 1936
A A A AB i

G4 63.00% 3.90 49.40+2.12 55501+ 3.80 |62.70+2.90; /26.92
c BC BC coE !

G5 44,00+ 3.50 37.80% 5.60 42601190 [49.04£033] 2074
G C cD G

G6 38.80 + 1.83 3230£3.70 3490+ 3.20 |39.30+1.30( 2167
AB AB AB BC

G7 59.00 & 10.50 4420+ 8.00 5130+ 1051|5654+ 840| 2792
A A AB A

G8 64.90+ 3.23 49.10+ 2.90 50931 1.90 | 6440t 0.96| 31.16
[ BC cD DE

G9 44.80 £ 0.57 35.20+ 2.54 39.02+£3.23 |4854+ 280 37.90
BC BC cD DEF

G10 49,30+ 2.90 37.90£3.74 3460+ 4,00 |4771£1.32| 2588
e & € FG

Gl1 39.50+7.10 31.09+6.90 3930+ 2.14 |4150+0.98| 3348

P> 0.0020 0.0046 0.0001 0.0001

Values are means = SD, n = 6/group.

ABCDE : Means in the same column with different superscripts differ significantly ( p> 0.05) .
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Table 9. Influence of dietary fibers on serum LDL cholesterol (ml/dl) .

Aft

Treatments After Hyperchole:trerolemic During_repletion period

depletion period period 15 days 30 days
G1 30.48+2.61 31.05+1.19 29.331+4.49 |29.03+ 2.02
Gz 30.59+1.63 49.9814.82 68.871+4.70 |83.48+2.20
G3 44.40+ 7.62 57.60+ 1.44 52.671+1.93 | 24.5+4.21
G4 18.40+ 3.53 43.10t6.22 19.86+0.28 | 3.97+1.80
G5 14.89+ 14.67 19.50+ 10.20 26.961+16.09 | 3.96 + 15.41
G6 34.87+10.59 39.131+7.69 36.67+7.12 | 12.56+0.43
G7 1341+1.73 21.85+6.40 11.09+10.26 | 7.31+ 10.31
G8 5.2416.38 30.27+2.12 12.371+10.21 | 6.241+2.04
G9 27.71+11.21 45.88+9.29 1790+ 13.3 | 5.08+1.47
G10 28.40+26.83 44,70+ 15.45 19.411+1.86 | 3.691+0.40
G11 28.89+ 16.71 59.411+4.02 44.34+12.33[9.60+17.82

Values are means = SD, n = 6/group.
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Table 10. Influence of dietary fibers on serum vLDL cholesterol (ml/dl)

After
Treatments After Hypercholesterolemic During_repletion period Reduction
depletion period period 15 days 30 days %

AB D F DE

G1 20.00%1.70 2171+ 191 21401+ 0.25 | 21.00%0.97
A ABC A A

G2 2471117 49.531+5.20 57.60+1.70 | 63.24%2.00
c cD EF E .

G3 11.80+3.33 36. 50+ 5.00 23.5310.00 | 19.50%0.04 46.58
BC BC CDEF E

G4 14.12+3.33 41.20+5.00 32941332 | 19.62%+0.24 52.38
A A BC BC

G5 2471+ 1.70 62401833 43341+ 1.11 | 26.20%3.00 58.01
A AB : DEF BC

G6 23.53+3.33 54.11+3.32 28.24+0.00 27.00+1.60 50.10

ABC AB BCD CD

G7 18.601+ 1.20 55.30+8.32 4120+ 11.65| 24.8013.11 55.15
A ABC BCD E

G8 259+3.33 52.941 1.70 38831170 | 1675+1.10 | 68.36
A A AB B

G9 259+ 6.70 63.53* 16.65 4710+ 1331| 26.11+3.71 58.90
A ABC BCDE E

G10 2240t 1.70 47.10% 6.65 3530%£3.33 | 20.53%1.40 56.41
A ABC BCD BC

Glil 23.53+3.32 50.60  1.70 40.00+0.00 | 28.51F0.10 43.66

P> 0.066 0.0041 0.0015 0.0001

Values are means + SD, n = 6/group.
ABCDE : Means in the same column with different superscripts differ significantly ( p> 0.05) .

Effect of feeding on different levels of dietary fibers on the activities of
serum transaminases GOT and GPT is shown in Tables (11 and 12) . From these
data, it could be noticed that Feeding on diets containing fibers reduced the activities
of liver enzymes in hypercholestrolamic rats . Diets supplemented with 10% apple
pomace or apricot peel had significantly lowered liver enzymes activities than those
supplemented with 5% . On the other hand , highly significantly decreases in both
GOT and GPT ( 38.99 and 35.04%, respectively ) were obtained when rats were fed
on diets containing 5% carrot peel (G;) than the other groups . Diet supplemented
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with 0.5% citrus pectin decreased liver enzymes activity greatly (39% and 32.82%
for GOT and GPT, respectively )and its lowering effect was approximately similar to
diet fortified with drug (G;;) especially in lowering GOT than GPT, which was found
to have the greatest lowering effect than the drug (Gy;) . These results are in
accordance with those reported by El-Zoghbi and Sitohy (2001); Hancakowski, et al.
(2001) ; Khalil et a/. (2002) and Amer (2002), who reported that , dietary fibers and
pectin had a positive effect on lowering GOT and GPT . Finally, From these results it
could be concluded that, dietary fibers could play a great role in lowering the

activities of serum transaminases which affect greatly the liver function .

Table 11. Influence of dietary fibers on glutamic oxalacetic transaminase GOT (IU/I)

After
Treatments deplet?(:mam i Hypercholesterolemic During repletion period Reduction
period 15 days 30 days %

A A B B

Gl 64.90+ 6.20 68.10£5.70 63.20+4.44 | 65.311+4.30
A A A A

G2 61.20% 3.20 71.90 % 0.40 82.60+ 1.54 | 100.80+ 0.52
A A B ()

G3 55.50+ 7.21 66.801+ 11.73 5690t 7.42 | 48.53%6.40 27.35
A A B CDE

G4 63.80 % 5.51 69.90+11.70 58.70£2.20 | 44.811+4.80 36.05
A A B C

G5 66.10+ 1.20 76.20+ 3.60 62521052 | 49741+ 1.72 34.72
A A B F

G6 60.00 1 1.62 66.50  5.80 59.90+ 1440 | 33.321+1.70 49.89
A A B CDE

G7 61.50+ 5.02 73.60+2.33 59.53+11.82 | 44.90+ 1.50 38.99
A A B CDE

G8 55.60 % 5.02 67401t 3.74 58.01+1.90 | 46.30%+2.70 31.31
A A B EF

G9 57.70% 5.70 65.80* 7.40 59.50+540 | 40.14%1.12 39.00
A A B c

G10 63.60 * 6.90 71.30% 2.50 61.90+1.13 | 5220+1.22 26.79
A A B DE

Gi1 61.50 % 5.02 73.50 % 6.50 61611354 | 42.1012.80 42.72

P> 0.5177 0.8231 0.0247 0.0001

Values are means = SD, n = 6/group.

ABCDE : Means in the same column with different superscripts differ significantly ( p> 0.05) .
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Table 12. Influence of dietary fibers on glutamic pyruvic transaminase GPT (IU/T) .

After
Treatments After Hypercholesterolemic During repletion period Reduction
depletion period period 15 days 30 days %

A ABC A BC

G1 22.60+ 0.57 24.60 £ 1.60 2401050 | 23.11%213
A ABC A A

G2 29.00+7.10 34.801 8.20 36.62+£7.10 | 39.11%5.62
A BC CDE BC

G3 26.00 % 4.00 30.20+2.12 26.50+0.50 | 24.30%0.40 19.54
A ABC BE BC

G4 26.20+ 2.54 33.90+9.50 25.82+5.00 | 23.40%0.72 30.97
A AB ABCD B

G5 26.20% 0.70 37.40+ 0.42 31.74%2.00 | 28.91%0.12 22.70
A AB ABC B

G6 27.10%3.70 38.40+2.20 3301+ 1.60 | 2870%3.52 25.26
A A AB B

G7. 2450+ 0.42 4130+ 0.42 3452+ 1.14 | 2683+4.24 35.04
A ABC BCDE BC

G8 25.00+3.81 32.30% 2.40 29.41+ 153 | 24.00%0.72 25.70
A ABC DE (o

G9 2270+ 1.90 32301t 0.50 25.40+0.61 | 21.70%0.70 32.72
A ABC CDE BC

G10 28.90 t 6.60 33.90+4.52 26801+ 1.60 | 2391+ 252 29.47
A AB ABCD B

Gi1 25.00+ 5.10 36.20 % 2.50 32.01+2.00 | 2840+ 6.00 21.55

P> 0.6622 0.1119 0.0129 0.0009

" Values are means £ SD, n = 6/group.

ABCDE : Means in the same column with different superscripts differ significantly ( p> 0.05) .
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