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Abstract: Pomegranate peel (PP) and guar gum (GG) powder can be submitted
many healthy benefits for Human. Therefore, the present study aims to
investigate the effect of PP and GG powders and their mixture on diabetic rats
induced by alloxan. Forty male Albino rats, weighing 140 + 10g, were randomly
divided into two main groups. The first main group (5 rats) fed on basal diet as a
negative control group (healthy rats), while the second main group (35 rats) was
diabetic induced by a single intraperitoneal injection of alloxan (150 mg/kg b.w.)
then divided into seven sub groups. One of them fed on basal diet as positive
control group (diabetic rats) and the other groups fed on basal diet containing 3
and 6% of PP, GG powders and their mixture for five weeks. The results
revealed that feeding PP, GG powders and their mixture by diabetic rats
improved kidney functions (uric acid and creatinine levels), liver functions (ALT
and AST activities), serum glucose and serum lipid profile (cholesterol |,
triglycerides , LDL and HDL levels). Also, feeding 6% PP has achieved the best
results followed by 6% PP + 6% GG when compared to the control group.
Therefore, we recommended the using of PP and GG powders as food additives
for their nutritional and healthy benefits.

Key words: Pomegranate peel, guar gum, Kidney function, liver functions,
serum lipid profile, serum glucose.

Introduction

Hypoglycemic drugs are either too expensive or have undesirable
side effects. Coma and disturbances of liver and kidney functions limiting
of diabetes without any side effects is still a challenge to the medical syst
leads to exert effort to search for effective, safer and low cost antidiabetic
prescriptions (Enas, 2004).
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pp, a waste generated from fruit processing industry, is a potential
source of active ingredients such as polyphenols that are known for their
antioxidative properties (Ankita and Mahesh, 2015). PP constitutes a
good source of fiber and antioxidant bioactive compounds. Total lipid,
triglycerides, total cholesterol, LDL-C, liver enzymatic activities and uric
acid and creatinine levels were decreased by increasing of PP level in pan
bread while HDL-C was increased (Sayed, 2014). In another study,
Sirekhatim et al., (2015) reported that PP regulating blood glucose level
in alloxan diabetic rats. Also, the study Ibrahium (2010) indicated that the
lowest level of serum alanine aminotransferase (ALT), asparate
aminotransferase (AST) and alkaline phosphatase (ALP), uric acid, urea
and creatinine levels were found in hypercholesterolemic rat group fed on
basal diet containing PP extract.

GG, also called guaran, is a substance made from guar beans which
has thickening and stabilising properties useful in various industries,
traditionally the food industry, but increasingly the hydraulic fracturing
industry. The guar seeds are dehusked, milled and screened to obtain the
guar gum (Tauseef and Sasi, 2011). GG is rich in a fiber that help
decrease the amount of cholesterol and glucose that is absorbed in the
stomach (www.webMd, 2017). GG with each meal significantly lowered
the postprandial plasma glucose, low-density lipoprotein (LDL) whereas
high — density lipoprotein (HDL) level was significantly (p < 0.01)
increased (Mahendra et al., 2016). Also, Jayanta et al. (2014) found that
the level of ALT and AST did not clarify any abnormal changes in serum
after treatment by GG. Guar gum cold be used safety as an adjunct
therapy to gliclazide in treatment of type 2 diabetes. In addition GG
ameliorated its associated complications by reducing the oxidative stress
and urea level (Nasry et al., 2013). Several studies have found significant
decreases in human serum cholesterol levels following GG ingestion
these decreases are through to be a function of its high soluble fiber
content (Daumerie and Henquin, 2011). The present study aims to
investigate the effect of PP and GG powders on diabetic rats induced by
alloxan.

Material and Methods
Materials

PP and GG were purchased from the local market, Cairo, Egypt.
Alloxan, solvents, and buffers were obtained from EI Gomhoria Company
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for trading Drugs, Chemicals and Medical Instruments., Cairo, Egypt.
Forty male albino rats Sprague Dawley strain, weighing (140+10g), were
obtained from the Research Institute of Ophthalmology, Medical Analysis
Department, Giza, Egypt.

Methods

PP and GG were milled by high speed blender (Toshiba AlAraby
Company, Benha, Egyt) and sieved through 20 mesh and kept at 4°C
until used.

Chemical analysis

Moisture content, total protein, crude fat, fiber and ash were
determined in both of quinoa seeds and bread samples according to the
methods of A.O.A.C. (1990). Carbohydrates content were calculated by
the difference: Carbohydrates (%) = [100 — (moisture + fat + protein +
crude fiber + ash)] .

Biological experiments

Rats were kept in individual stainless steel cages under hygienic
conditions and fed one week on basal diet adlibitum for adaptation
according to Reeves et al., (1993).

Induction of diabetes

Diabetes was induced in normal healthy male albino rats by
intraperitoneal injection of alloxan (150 mg/kg BW) according to the
method described by Desai and Bhide, (1985). After one week of
injection, blood samples were collected from each rat to determined
serum glucose in order to insure the induction of diabetes. Serum glucose
more than 190 mg/dl , was considered diabetics (NDDG, 1994).

Experimental Design
The Rats were divided into two main groups, the first main group (5

rats) fed on basal diet and used as a negative control group. The second
main group (35 rats) injected with alloxan 150 mg/kg BW to induce
hyperglycemia, then divided into seven subgroups (n=5) as follow:

— group (2): Fed on basal diet as a positive control group.

— Group (3): fed on basal diet containing GG powder (3%, w/w).

— Group (4): fed on basal diet containing PP powder (3%, w/w).
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— Group (5): fed on basal diet containing GG powder (6%, w/w).

— Group (6): fed on basal diet containing PP powder (6%, w/w).

— Group (7): fed on basal diet containing GG (3%, w/w)+ PP
powder (3%, w/w).

— Group (8): fed on basal diet containing GG (6%, w/w)+ PP
powder(6%, w/w).

Biological Evaluation

During the experimental period (5weeks) the consumed feed was
recorded every day, and body weight recorded weekly. The body weight
gain (BWG,%), feed efficiency ratio (FER) and organs weight were
determined according to Chapman et al., (1959) using the following
equations.

Final weight (g) — initial weight (g) x100
BWG (%) =

Initial weight

Gain in body weight (g)
FER =

Feed intake ()

Blood Sampling

At the end of the experimental period blood samples were collected
after 12 hours fasting from the portal vein; the rats were scarified after
being ether anesthetized. Blood samples were received into clean dry
centrifuge tubes, and left to clot at room temperature, then centrifuged for
10 minutes at 3000 rpm to separate the serum. Serum was carefully
aspirated and transferred into clean curve t tubes and stored frozen at -20°
C for analysis (Maihotra, 2003). Liver and kidneys , of the sacrificed rats
were carefully removed, washed, in saline solution, dried with filter paper
and weight as percentage of final body weight were calculated.

Biological Analysis

Serum glucose, ALT, AST, serum creatinine, uric acid, serum
cholesterol, triglycerids, HDL-C and LDL-C were determined Trinder,
(1969), Tietz, (1976), Yound, (1975), Larsen, (1972), Carawy, (1955),
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Allain et al., 1974), Foster and Dumns, (1973), Lopes-Virella et al.,
(1977) and Fried Wald et al., (1972), respectively.

Statistical Analysis

Statistical analysis were performed by using computer program,
statistical package for social science (SPSS, 1998), and compared with
each other using the suitable tests.

Results and Discussion

Data in Table (1) shows the chemical composition of PP and GG
powders. The highest values for moisture, total protein, crude fat and
crude fiber were recorded for GG while the ash and carbohydrates for PP.
The selected plant parts i.e. PP and GG are good sources for the different
food components including protein, fiber, ash and carbohydrates. Such
data are in accordance with that obtained by Sayed, (2014) and Daumerie
and Henquin, (2011).

Table 1. Proximate composition of pomegranate peel and guar gum

powder
o Pomegranate peel Guar gum
Component (%) (PP) (GG)

Moisture 9.52+2.43 10.13+1.76
Total protein 6.75+1.09 28.22+3.42
Crude fat 1.47+0.21 2.25+0.87
Ash 6.13+1.11 3.61+0.94
Crude fiber 13.44+2.17 14.59+1.58
Carbohydrate 62.42+4.26 41.20+2.88

* Each value represents the mean of three replicates +SD.

Data in Table (2) showed the mean + SD values of body weight
gain (BWG %) of the tested groups. The results indicated that diabetic
rats recorded significant decreasing for BWG (P < 0.001), FI (P < 0.05)
and FER (P < 0.001). Feeding of hyperglycemic rats with all levels from
PP and GG powders (3% and 6%) and their mixtures caused significant
(P < 0.05 to 0.01) increasing in BWG (%), as compared to the positive
control group, respectively. The highest effect was recorded for the PP
and its mixture followed by the GG mixture and GG alone treatment.
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Such effects were increased with the increasing of the tested plants
concentrations. The same behavior was recorded with Fl and FER.

Table (2): Effect of feeding pomegranate peel and Guar gum powder on
body weight gain, feed intake and feed efficiency ratio of diabetic

rats (Mean £SD)
Grouns Body weight Feed intake Feed efficiency
P gain (B WG, %) (FI, g/day/rat) ratio (FER, %)
Control (-) 0.24 +0.03 18.40 + 0.55 1.92 +0.05

Control (+) -0.07+0.017" 15.80 £ 0.45 " -0.55+0.01"
Guar gum (GG, 0.10+0.02™ | 1680+084" | 0.94+0.05™
3% wiw)
Pomegranate peel - NS o
(PP 3% wiw) 0.12 +£0.01 17.80 + 1.09 1.09 £ 0.07
GG (6%, wiw) 0.11+0.017 17.00 +0.71" 1.0 £0.04™
PP (6%, w/w) 0.14 +£0.017 17.80 + 0.84"° 1.21+£0.05"
GG (3%, wiw) + - NS o
PP (3%, Wiw) 0.14+0.01 18.00 + 1.00 1.22 +0.06
GG (6%, wiw ) + o NS
PP (6%, wiw) 0.12 £0.01 18.00 £ 0.71 1.0 £0.04

NS, no significant; * p<0.05; ** p<0.01; *** p<0.001

Data in Table (3) showed the mean + SD values of organs weight
(kidney and liver) of the tested groups. The results indicated that diabetic
rats recorded non significant increasing for kidney and liver. Feeding of
hyperglycemic rats with all levels from PP and GG powders (3% and 6%)
and their mixtures caused significant (P < 0.05 to 0.001) decreasing in
kidney and liver weights [Organs weight / bodyweight (%)], as compared
to the positive control group. The highest effect was recorded for the PP
and its mixture followed by the GG mixture and GG alone treatment.
Such effects were increased with the increasing of the tested plants
concentrations.

Data in Table (4) showed the effect of feeding PP and GG powders
on serum glucose and kidney functions of diabetic rats. The results indicated
that diabetic rats recorded significant increasing for glucose (P < 0.001),
uric acid (P <0.01) and creatinine (P < 0.01). Feeding of hyperglycemic
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rats with all levels from PP and GG powders (3% and 6%) and their
mixtures caused significant (P < 0.05 to 0.001) decreasing in glucose, uric
acid and creatinine, as compared to the positive control group. The
highest effect was recorded for the PP and its mixture followed by the GG
mixture and GG alone treatment. Such effects were increased with the
increasing of the tested plants concentrations. In similar study, Mahendra
et al., (2016) reported that GG with each meal significantly lowered the
post prandial plasma glucose. Also, Hala et al., (2012) found that PP
decreased glucose, while insulin level increased in diabetic rats.
Furthermore, blood glucose level decreased significantly in all sub-groups
feeding on PP compared to the control positive group, diabetic group
(Sirekhatim et al., 2015). Some studies have found guar gum to improve
dietary glucose tolerance. Research has revealed the water-soluble fiber in
it may help people with diabetes by slowing the absorption of sugars by
the small intestine. Although the rate of absorption is reduced, the amount
of sugar absorbed is the same overall. This may help diabetic patients by
moderating glucose "spikes" (Daumerie and Henquin (1982).Uric acid
and creatinine were decreased by increasing of PP level in pan bread
(Sayed, 2014). Urea level was reduced after treatment by GG (Nasry et
al., 2013).

In general, urea is formed in the liver as the end product of protein
metabolism. During ingestion, protein is broke down into amino acids. In
the liver, these amino acids are catbolized and free ammonia is formed.
The ammonia is combined to form urea (Pagana and pagana, 1997). Urea,
the major product of protein catabolism measuring urea is the most
popular laboratory procedure for assessing renal function (Pagana and
pagana, 1997). Creatinine is a catabolic product of creatine phosphate,
which is used in skeletal muscle concentration (Pagana and pagana,
1997). In the skeletal muscle serum creatinine levels are elevated by renal
disease and dehydration. The decreasing in serum uric acid and creatinine
as the result of feeding plant parts including PP and GG could be
attributed to their higher content of phytochemicals such flavonols,
phenolic acids, anthocyanins, alkaloids and organosulfur compounds
(Tauseef and Sasi, 2011 and Ankita and Mahesh, 2015).

Data in Table (5) showed the effect of feeding PP and GG powders
on liver functions of diabetic rats. The results indicated that diabetic rats
recorded significant decreasing in ALT and AST (P < 0.01). Feeding of
hyperglycemic rats with all levels from PP and GG powders (3% and 6%)
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Table (3): Effect of feeding pomegranate peel and guar gum powder on
organs weight/body weight of diabetic rats (Mean £SD)

Groups Organs weight / bodyweight (%0)
Kidney Liver
Control (-) 2.02+0.11 5.6+0.11
Control (+) 2.11+0.17"M 6.3+0.27"
Guar gum (GG, 3% w/w) 1.96 +£0.17"™° 6.80+0.84"
Pomegranate peel (PP, 3% w/w) 0.74+0.011" 59+0.26"°
GG (6%, wiw) 1.98 +0.016° 59+ 0.52"
PP (6%, w/w) 0.82+0.08™ 5.1+0.13"
GG (3%, wiw) + PP (3%, w/w) 0.76 £ 0.05 6.0+0.18"
GG (6%, wiw ) + PP (6%, w/w) 0.90+0.10™ 5.6+0.16"N°

NS, no significant; * p<0.05; ** p<0.01; *** p<0.001

Table (4): Effect of feeding pomegranate peel and guar gum powder on
serum glucose and kidney functions of diabetic rats (Mean £SD)

Uric Acid Creatinine
Groups Glucose (mg/ dl) (mg/dI) (ma/dI)
Control (-) 77.00 +12.08 3.38 £0.28 0.59 + 0.06
Control (+) 213.6 +11.97 | 556+046 | 091+011"
0 K*hk Kk *
Guar gum (GG, 3% | 154 g0+ 847 4.58 +0.36 0.76 +0.13
w/w)
Pomegranate peel - . *
(PP, 3% wiw) 116.80 + 7.12 4.04 +0.36 0.67 £0.12
GG (6%, wiw) 13460+8.45" | 430+0337 | 0.75+0.11"
PP (6%, w/w) 95.20 + 6.30" 400+068" | 0.65+0.04"°
GG (3%, wiw) + PP | 116404801 | 424+031° | 0.65+006M
(3%, wiw)
0 *k
GG (6%, wiw) +PP | 145 20+ 8.41 3402031 | 0.61+0.07™
(6%, wiw)

NS, no significant; * p<0.05; ** p<0.01; *** p<0.001

and their mixtures caused significant (P < 0.05) decreasing in ALT and
AST, as compared to the positive control group. The highest effect was
recorded for the PP and its mixture followed by the GG mixture and GG
alone treatment. Such effects were increased with the increasing of the
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tested plants concentrations. In similar study, Jayanta et al., (2014)
reported that, the level of serum ALT and AST did not clarify any
abnormal changes in the liver enzymes after treatment by GG. Liver
functions were decreased by increasing of PPP level in pan bread (Sayed,
2014). Peel of pomegranate prevented these changes. After treatment with
peel, AST and ALT levels decreased and become near to the control level
especially ALT value (Hala et al., 2012). Such as reviewed in many
studies plant parts including PP and GG are a rich source of different
classes of phytochemicals such flavonols, phenolic acids, anthocyanins,
alkaloids and organosulfur compounds (Tauseef and Sasi, 2011 and
Ankita and Mahesh, 2015). The present study with others reported that
the effect of many plant parts on decreasing the serum liver function
enzymes activity could be attributed to their high level content of that
phytochemicals (Elhassaneen et al., 2013).

Table (5): Effect of feeding pomegranate peel and guar gum powder on
liver functions of diabetic rats (Mea +SD)

Groups ALT (U/I) AST (U/1)
Control (-) 20.80 + 4.15 31.60 + 3.97

Control (+) 48.60 + 4.16" 57.80 +8.26
Guar gum (GG, 3% wi/w) 28.40 + 5.86"° 46.80 +7.46 "
Pomegranate peel (PP, 3% w/w) 33.20+3.70 34.60 + 3.58"°
GG (6%, wiw) 25.80 + 6.49"° 38.60 + 7.96 >
PP (6%, w/w) 22.40 + 483" 31.80 +7.14 ®
GG (3%, wiw) + PP (3%, w/w) 32.40 +4.28" 37.60 + 410"
GG (6%, wiw ) + PP (6%, w/w) 21.40 +3.91™ 32.00 +5.12™

NS, no significant; * p<0.05; ** p<0.01; *** p<0.001

Data in Table (6) showed the effect of feeding pomegranate peel and
guar gum powder on blood lipids profile of diabetic rats. The results
indicated that diabetic rats recorded significant increasing for TC (P <
0.001), TG (P <£0.01) and LDL-c (P < 0.01). Feeding of hyperglycemic
rats with all levels from PP and GG powders (3% and 6%) and their
mixtures caused significant (P < 0.05 to 0.001) decreasing in TC, TG and
LDL-c as compared to the positive control group. The highest effect was
recorded for the PP and its mixture followed by the GG mixture and GG
alone treatment. Such effects were increased with the increasing of the
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tested plants concentrations. The opposite direction was recorded for
HDL-c.

These results agree with that obtained by Daumerie and henquin,
(2011) who reported that significant decreases in human serum
cholesterol levels following GG ingestion.These decreases are through to
be a function of its high soluble fiber content. GG may be effective
hypolipiedemic agent and may prevent hyperlipidemic on the
arthrosclerosis in both hyperlipidemic and normal rats (Hajzadeh et al.,
2012). GG fiber helps in decreasing the levels of cholesterol in
experimental animals (www.webMd, 2017). Also, GG with each meal
significantly (P<0.05) reduced TG levels, LDL as lower, whereas HDL
level was significantly (P < 0.01) increased (Mahendra et al., 2016).
Furthermore, the effect of GG on the glycidic metabolic control was
inconclusive, but it was shown to be an effective dietetic strategy to
reduce blood cholesterol levels (Mirela et al., 2006).

Table (6): Effect of feeding pomegranate peel and guar gum powder on
blood lipids profile of diabetic rats (Mea +SD)

Grouns Cholesterol Triglycerides HDL-c LDL-c
P (TC,mg/dl) | (TG, mg/dl) | (mg/dl) (mg/d1)
Control (-) 127.40 + 15.29 97.40 +11.23 42.4 +3.20 76.82 +11.86
Control (+) 204.20 £20.51™" | 181.20+13.02" | 31.00 £4.12" | 135.56 +20.93"
Guar gum (GG, 162.60+6.02” | 12840+10.01" | 41.09+3.4" | 103.92 +8.28™
3% wiw)
NS
Pomegranate peel | /3 )y, 1397+ | 10860214267 | ) o1 9 g | gg.48+10.99°
(PP, 3% wiw)
GG (6%, wiw) 13020+ 841" | 13800£1888 | 41 451348 | 79.80+6.90"
NS
PP (6%, w/w) 119.60 + 6.80Ns | 106:40£13.90 4584 +33% | 7886 +8.80N°
GG (3%, wiw) + 159.20 + 13.18" 116.80 +8.70° 4320 +4.2N | 96.64 +15.25
PP (3%, wiw)
0,
GG (6%, wiw ) + 118.40 + 4,285 98.00+6.32N° | 44.04+3.7N | 83.84 +9.45"°
PP (6%, wiw)

NS, no significant; * p<0.05; ** p<0.01; *** p<0.001

In this context, coronary heart disease (CHD) is a major health
problem in both industrial and developing countries including Egypt.
Many studies have now shown that blood elevated concentrations of total
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or low density lipoprotein (LDL) cholesterol in the blood are powerful
risk factors for CHD, whereas high concentrations of high density
lipoprotein (HDL) cholesterol or a low LDL (or total) to HDL (reviewed
in Bedawy, 2008). The composition of the human diet plays an important
role in the management of lipid and lipoprotein concentrations in the
blood. Reduction in saturated fat and cholesterol intake has traditionally been
the first goal of dietary therapy in lowering the risk for cardiovascular
disease. In recent years, however, the possible hypocholesrerolemic effects
of several dietary components, such as found in our selected plant parts (PP
and GG) including, flavonols, phenolic acids, anthocyanins, alkaloids and
organosulfur compounds etc have attracted much interest (Tauseef and
Sasi, 2011 and Ankita and Mahesh, 2015)

Also, phenolic compounds found in such plant parts exerts its
beneficial effects on cardiovascular health by antioxidant and anti-
inflammatory activities (Anonymous, 1998). LDL oxidation and
endothelial cell damage is believed to be involved in the early
development of atherosclerosis (Kaneko et al., 1994). Researchers found
that presence of phenolics such quercetin significantly reduced LDL
oxidation in vitro from various oxidases including 15-lipoxygenase,
copper-ion, UV light, and linoleic acid hydroperoxide (Aviram et al.,
1999). Besides the direct antioxidant effect, quercetin also inhibited
consumption of alpha-tocopherol (Kaneko et al., 1994) and protected
human serum paraxonase (PON 1) activities (Aviram et al., 1999). Also,
McAnlis et al., 1999) suggested that quercetin, having a high affinity for
protein, was bound to albumin and never incorporated into the LDL
particle.

Conclusion

The results of the present study indicated that PP and GG powders
improved serum glucose, kidney functions, liver functions and serum
lipid profile on diabetic rats. The highest effect was recorded for the PP
and its mixture followed by the GG mixture and GG alone treatment.
Such effects were increased with the increasing of the tested plants
concentrations. Therefore, we recommended the using of PP and GG
powders as food additives in our daily dishes and beverages for their
nutritional and healthy benefits.

161


http://www.sciencedirect.com/science/article/pii/S2212429215300183

Journal of Home Economics, Volume 27, Number (1), 2017

References

A.O.A.C. (1990): The Association of official Analytical Chemists. 15" ed.
Washington, DC.

Alireza, S.; Maryam, E.; Ali, K.; Reza, Gh.; Saleh, Sh. And Ali, A. (2014): Lipid
Lowering Effect of punica granatum L. peel in high lipid diet fed male
rats. Ph.D. Thesis, Department of pathology, Iran university of medical
sciences, Iran..

Allain, C.Z., Poon L.S. and chan, C.S. (1974): Enzymatic determination of total
serum cholesterol. Clin. Chem., 20: 470 — 475.

Ankita S. and Mahesh G. (2015). Extraction process optimization for bioactive
compounds in pomegranate peel. Food Bioscience, 12 (1): 100-106

Anonymous. (1998): Quercetin. Alternative Medicine Review, 3(2): 140-143.

Aviram, M.; Rosenblat, M.; Billecke, S.; Erogul, J.; Sorenson, R.; Bisgaier, C.;
Newton, R. and La Du, B. (1999): Human serum paraoxonase is
inactivated by oxidized low density liporotein and preserved by
antioxidants. Free Radical Biology and Medicine, 26(7/8): 892-904.

Bedawy, O. E. (2008): Relationship between phyto-sulphur compounds and lipid
of blood in experimental animals M.Sc. Thesis, Faculty of Home
Economics, Minoufiya University, Shebin EI-Kom, Egypt.

Carawy, W. (1955): Uric acid colorimetric method, Am. J.Clin. (25), 840.

Chapman, D.G., castilla, R. And campbll, J.A. (1959): Evaluation of protein in
food. I.LA. method for the determination of protein efficiency ratio. Can. J.
Biochem. Physiol., 37: 679 - 686.

Daumerie, C. and Henquin, JC. (2011): Acute effects of guar gum on glucose
tolerance and intestinal absorption of nutrients in rats, NIH. Gov. 8: 1-5.

Desai, N.S. and Bhide, H. G. (1985): Hypoglycemic effect of hantitonia Suave
lens. Indian. Med., 81: 86-91.

Elhassaneen, Y.; Ragab, S.; El-Beltagi, A. and Emad, A. (2013): Mango peel
powder: A potential source of phenolics, carotenoids and dietary fiber in
Biscuits preparations 2™ International-16 th Arab Conference of Home
Economics "Home Economics in  the Service of Industry"10-11
September, Faculty of Home Economics, Minoufiya University, Shebin
El-Kom, Egypt.

Enas, A. M. Khalil (2004): Antidiabetic effect of an aqueous extract of
pomegranate peels in normal and alloxan diabetic rats. The Egyptian
journal of Hospital medicine 16: 92 — 99.

Foster, L.B. and Dumns, T.,T. (1973): Determination of triglycerides. J. Clin.
Chem., 19: 338 — 353.

162


http://www.sciencedirect.com/science/article/pii/S2212429215300183
http://www.sciencedirect.com/science/journal/22124292

Journal of Home Economics, Volume 27, Number (1), 2017

Fried wal, W.T.; Leve, R.l. and fredrickson, D.S. (1972): Estimation of the
concentration of low-density lipoprotein separation by three different
methods. Cil. Chem., 18: 499 — 502.

Hajzadeh mosa — Al — R.; Samar G. S., Davari A. S. and Abachi M. (2012):
Comparison of the beneficial effects of guar gum on lipid profile in
hyperlipidemic and normal rats. Mashhad university Medical sciences,
Mashhad Iran . Pournal of Medicinal Plants, 6 (9), 1567 — 1575.

Hala, F. Osman; Mariam, G. E. shak; Emad Mohamed El — Sherbiny and
Mohamed, M. B. (2012): Biochemical and genetically Evaluation of
pomegranate Impact on Diabetes Mellitus Induced by alloxan in female
Rats. Life science journal, 9 (3):

Henry, R.J. (1974): Clinical Chemist principles and Technics, 2™ edition,
Hager's town (MD), Harcer, Row, p.8802.

Ibrahium, M.1.(2010): Efficiency of Pomegranate Peel Extract as Antimicrobial,
Antioxidant and Protective Agents. Department of Food Science and
Technology, Faculty of Agriculture, AL-Azhar University, Cairo, Egypt.

Jayanta K. S.; Saibal, k. B. ch.; Samhita, R.; Rama, D. M. and Rita, M. (2014):
Biodegradable Guar Gum Nanoparticles as carrier for Tamoxifen citrate
in treatment of Breast cancer. Kaziranga university, India. Journal of
Biomaterials and Nano biotechnology, 5, 220 — 228.

Kaneko, T.; Kajji, k. and Matsuo, M. (1994): Protection of linoleic acid

hydroperoxide-induced cytotoxicity by phenolic antioxidants. Free
Radical Biol. Med. 16:405-4009.

Larsen, K. (1972): Creatinine color emitrickinetic method. Clin. Chem., (41):
200.

Lopes-Virella, M.F., Stone, S., Ellis, S. and Collwellm J. A. (1977): Cholesterol
determination in high-density lipoproteins separated by three different
methods. Clin. Chem., 23 (5): 882 — 893.

Mahendra, p. K.; Noriyuki, I. and Tsutomu O.(2016): Soluble dietary fiber
partially hydrolyzed guar gum markedly in pacts on postprandial hypergly
cemia, hyperlipidemia and incretins metabolic hormones over Time in
healthy and glucose intolerant subjects. Nutrition Division, science direct,
Journal of functional foods 24: 207 - 220.

Maihotra, V.K. (2003): Practical Biochemistry for students, 4" ed., Jaypee
Brothers Publishers (P) LTD, New Delhi.

McAnlis, GT., McEneny, J., Pearce, J., and Young, I.S. (1999): Absorption and
antioxidant effects of quercetin from onions, in man. Eur. J. Clin. Nutr,
53(2): 92-96.

163



Journal of Home Economics, Volume 27, Number (1), 2017

Mirela, D. F.; Rita, de C. A.; Sylvia, de C. F.; Maria de C. P.; Raquel, M. A. and
Sonia, M. R. (2006): Effect guar gum supplementation on lipidic and
glycidic metabolic control and body mass index in type 2 diabetes Depart
amen to de Nutricao e Saude, Universidad federal de vicosa. Av. Nutr.,
Campinas, 19 (2): 187-194.

Nasry, M. R; Abo — Youssef, A. M. and Abd El-latif, H. A. (2013): Anti —
diabetic activity of the petroleum ether extract of Guar gum in
streplozotocin — induced diabetics rats. Beni — Suef university journal of
Basic and Applied sciences. 2 (1), 51- 59.

NDDG (Nation Diabetes Data Group). (1994): Densification and diagnosis of

diabetes mellitus and other categories of glucose intolerance of Diabetes,
28:1039-1057.

Pagana, K.D. and Pagana, T.J. (1997): Mosby's diagnostic and laboratory test
references. 3 rd ed., Mosby-year Book, Inc., New York. p. 452-5.

Reeves, P.G.; Nielsen, F.H. and Fahmy, G.C. (1993): AIN-93 purified diets for
laboratory rodents: final report of the American Institute of Nutrition ad
hoc writing committee on the reformulation of the AIN-76A rodent diet. J.
Nutr.; 123(11): 1939-1951.

Sayed, E. F. (2014): Evaluation of pomegranate peel fortified pan bread on body
weight loss. International Journal of Nutrition and food sciences. 3 (5) 411
—420.

Sirekhatim B. Elhardallou; wisala, M. B.; Abdel Moneim E. S. and Adil,
Abdalla G. (2015): Effect of Diet supplementation with food Industry By
— products on Diabetic Rats. Department of chemistry, faculty science,
university of taif, king dom of Saudi Arabia. Food and Nutrition sciences,
6, 875-882.

SPSS (1998): Statistical Package for Social Science, Computer Software, Ver.
10. Spss Company. London, UK.

Tauseef S. and Sasi K. (2011). Pharmaceutical and pharmacological profile of
guar gum an overview. International Journal of Pharmacy and
Pharmaceutical Sciences. 3 (5): 38-40.

Tietz, N.W. (1976): Fundamentals of Clinical Chemistry. Philadelphia, W.B.
Sunders.

Trinder .P. (1969): Determination of blood glucoses using 4- amino phenasone
J.Cline .Path, 22:246.

Yound, D.S. (1975): Determination of Got.J. Chem., 21:1.

164



Journal of Home Economics, Volume 27, Number (1), 2017

M\U'Aﬁ@a\g\)mt@a‘Jw\Wjouﬂﬂéépm);t
OlsS $NL duatieeal)

Siall e e
ae ¢ Jalied cdabies Aaala cdie gill A ) 40K jial) SLaBY) and

:wﬂ\udﬁ.d‘

Laas Wilae saddll Aald) l3a¥) e Jil jaa Gaigny lejll a8 asy
AR LAl el Gld G YL Ganiid)l Sl (o e dubeaal) o)yl e Ll
) Ll sl a3 c(an Vo V€0 agil sl dawgia) ()l €0 (e £0 220 e
) el e Leidas o5 (0l o) (Y1 At )l de genall (i) (e gana
a8 (Ll o ) Ll Ay ) de senall Ll ¢ dagaia ol i) Adls ddalis de sanaS Ll
a e (el 0Dy aaS [ aale Vo) LSV Balay agdia 3ask e Sl agiilial o
&s@ﬁ(ﬁ&b}aﬂ\n&&h\c@}uhw@é\&}aﬂ\ﬂﬁw
Bs (oSl Ladll () ill) d se ddajlia Ao sanaS Crediiul g Jai ol 132
JM\@M%ﬁ,Ou)Eﬁ&mgsdﬁwumx‘;;H:ngauw\
ol & jedal a8l 5 alil ded Baal Ay il & jaial g dlaghasliay 9T Y AU Caally
Ol i ) ol Dladd) o) il ) jaa gy Gla)ll 8 (il diL) o
AN e 35 (Ol Sy Gl sl (s Gl iue pais ) SN el G Lsale
DSshall (s stuas (Damad) 5 (el Gl l) AST — Dpowdas) 5§ el oY) ALT)
Amidie Gl sy sulll — LI Sy pedall — K J 5 Sl 1) ] Slias S s
B el 88 e 97 A of Al al) Conitial g (AEUESY Andi ye i 5 salll - ASGES))
A Al i GIA ) e %1 4 Glall 38 947 (e o glie Ly il Juzadl ciia
il g il 5 A3 BLLY) 8 40l LS ) jaa s gloll 58 Saalie aladiuly
Sl im yal Aald Allad) Aidal) g daaall W) il daa gl

O3y sa ¢ Al Catlda g ¢ SN Cailla g« JLQJ\&AAA‘ULA_)&|}Z§:;\=\AM\QNQ‘

165



