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Abstract

This research aimed to study the effect of germinated
pumpkin, lentil and quinoa seeds dried powder on nonalcoholic fatty
liver disease (NAFLD) in male albino rats. Seeds of pumpkin, lentil
and quinoa were germinated, oven dried and analyzed for their
nutritive value of their macronutrients, mineral, phenols & flavonoids
compounds contents. Sixty male Albino Rats were divided into 10
groups. Negative control group was fed on basal diet. The other
groups were fed for four weeks on high fructose diet (HFD) to induce
NAFLD. One of them is positive control group. After NALFD
induction, the other eight groups were fed on basal diet mixed with
different percentages of germinated seeds powders of pumpkin, lentil
and quinoa and their mixtures. Biochemical analyses of the rats’
serum was done at the beginning and at the end of the study for lipid
parameters [Total cholesterol (TC) , triglycerides (TG) , HDL-C, LDL-
C&VLDL-C] , Liver enzymes(AST& ALT), serum creatinine , blood
urea & uric acid . Also, histopathological examination for liver tissues
and analysis of the studied germinated seeds (GSs) were done.

Results showed that using various germinated seeds powders in
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NAFLD rats led to significant improvement in lipid profile, liver
enzymes, creatinine and uric acid especially in the group fed on 10%
pumpkin, followed by groups 10% mix (pumpkin, lentil and quinoa)
and 10% quinoa, respectively. These improvements happened in
parallel with enhancement in liver tissues that were checked by
microscopic examination. Compositional analysis of germinated
seeds revealed increase their photochemical compounds’ contents
that may be beyond their favorable effects on the liver. Conclusion
germinated pumpkin, lentil and quinoa seeds improve both liver
functions and liver tissues of NAFLD rats.

Introduction

Liver function can be impaired and hepatocytes damaged
upon exposure to drugs, alcohol, infections, or malnutrition (Mroueh
et al., 2004).

Nonalcoholic fatty liver disease (NAFLD), besides increasing
liver morbidity and mortality, is associated with development of
atherosclerosis. Dyslipidemia and chronic  inflammation are
recognized to drive the development of NAFLD as well as
atherosclerosis (Armstrong et al., 2014). However, foods rich in
antioxidants have been proposed as a tool to prevent and cure liver
damage (Morisco et al., 2008).

Sprouts’ contents of nutrients; phytochemicals, vitamins, minerals,
enzymes and amino acids are of almost importance for human health
{Finley, 2005).

34



Egyptian J. of Nutrition Vol. XXXIil No. 3 (2018)

Sprouting is the practice of germinating seeds to be eaten raw
or cooked. Sprouts can be germinated at home or produced
industrially. They are a prominent ingredient of the raw food diet and
common in Eastern Asian cuisine (Chavan et al., 1989).

Therefore, this study aimed to investigate the effect of
germinated pumpkin, lentil and quinoa seeds on nonalcoholic fatty
liver disease in albino rats.

Materials and Methods

Seeds preparation:

Pumpkin, lentil and quinoa seeds were germinated
according to method of Aslani et al., (2015), the seeds were soaked
in water for 12 hours, and then the seeds were placed on a wet
cotton tissue for 5 days. In these stages, temperature of environment
was 25-30°C. After that, germinated seeds were oven dried at 40° C.

Diets:

The standard diet and high fructose diet (HFD) were prepared
according to Al-Okbi et al., (2015). After NAFLD induction, eight
groups were fed balanced diet mixed with dried germinated seeds
with different ratios to achieve treatment. Part of starch was
substituted with those dried seeds with different percentages in
balanced diet to make different experimental diets.

Determination of nutritive value:

Total protein of seeds powders was determined by the micro-
kjieldahl method of Jayaraman (1981). Lipid content of seeds
- powders was determined by the method of Nicodimescu (1964).
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Fibers content of seeds powders was determined by the method of
Bligh and Dyer (1989).

Determination of phenols in germinated seeds were carried
out by using high performance liquid chromatography (HPLC) as
descried by Harborne, (2007) and Tiwari et al., (2011).

Experimental design:

Adult male 80 albino rats of Sprague Dawley strain weighing
160+10g were kept individually in cages. The rats were divided into
10 groups each consisted of 6 rats. The first group was fed on basal
diet as negative control. The other groups were fed for four weeks on
HFD to induce NAFLD according to Al-Okbi et al., (2015). Then
these groups discontinued on HFD and were fed on basal diet. One
group of them considered as a positive control. The other eight
groups fed on balanced diet containing 5 & 10% (pumpkin seeds,
lentil, quinoa and their combinations).

Biochemical analysis:

At the end of the experimental period, rats were fasted
overnight, than the rats anaesthetized and sacrificed, and blood
samples were collected and centrifuged to separate the serum to
estimate some biochemical parameters i.e. total cholesterol (TC)
(Allain et al., 1974), triglycerides (TG), (Fredrickson et al., 1967),
High-density lipoprotein cholesterol (HDL-C), (Stein, 1986). Low
density lipoprotein cholesterol (LDL-C) and Very Low-density
lipoprotein cholesterol (VLDL-C) were calculated according to the
equation of Friedwald et al., (1972). Determination of glucose was
carried out by enzymatic colorimetric method according to Trinder

(1969). Malondialdehyde (MDA) was done according to the method
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of Uchiyama and Mihara (1978). ‘Aspartate amino transferases
(AST) and alanine amino transferases (ALT) were measured
according to the method described by Tietz, (1995). Serum creatinine
and serum uric acid were measured according to the method
described by Tietz, (1995). Serum urea was measured according to
the method described by Tietz (1980).

Histopathological examination:
Liver tissues were examined according to the method of
Drury and Wallington (1980).

Statistical analyses:
Data were analyzed by SPSS statistical package (Armitage
et al., 2002).

Results and Discussion

Germinated seeds (GSs) compositional analysis for
macronutrients and minerals as illustrated in Table (1) revealed the
following:

Protein: Among the 3 types of the analyzed germinated seeds, the
highest value of protein was recorded for germinated pumpkin seeds
followed by lentil then quinoa. Protein percent increased in
germinated pumpkin seeds when compared with raw seeds by
(10.22%). While protein values were decreased in germinated lentil (-
9.68%) and germinated quinca (-18.18%) when compared with raw
seeds.
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Fat: The highest value of fat was recorded for germinated pumpkin
seeds followed by quinoa, then lentil Fat content was reduced in
germinated pumpkin seeds when compared with raw seeds by (-
16.36%). Also fat value of lentil seeds was decreased {(-18.13%)
when seeds were germinated but percent of fat value increased
(12.70%) in quinoa seeds via germinating process.

Carbohydrates: Quinoa germinated seeds had the highest value of
carbohydrates among 3 types of seeds, followed by lentil seeds.
Pumpkin seeds had the lowest value of carbohydrates. Although
pumpkin record the greatest increase of carbohydrates (55.65%) by
germination. While carbchydrates of germinated lentii and
germinated quinoa decreased by (-4.74%) and (-0.72%),
respectively. |

Fiber: l.entil seeds had the most increasing amount of fibers when
compared with pumpkin germinated seeds and quinoa germinated
seeds. Germination process increased percent of fibers in pumpkin,
lentil and quinoa by 53.08%, 46.37% and 44.40%, respectively.

ElL-Adawy et al., (2003) reported that significant decreases
were observed in total protein, fat and total carbohydrate contents
with increased germination time in all legume seed flours, while non-
protein nitrocgen, ash and fiber contents significantly increased. The
decrease in proteins, fat and carbohydrate contents could be
attributed to their use as energy sources to start germination
(Panteleev, 1995). The decrease in protein, fat and carbohydrate
contents may have led to the apparent increase observed in the other
chemical components (EL-Adawy et al., 2003). On the other hand,
Megat-Rusydi et al., (2011) revealed that carbohydrate content was

increased in germinated mung beans and kidney beans and
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decreased significantly in germinated white, black, red and brown
rice.

Compositional analysis of germinated pumpkin, lentil and
quinoa seeds are shown in table (2) and revealed that:
Lentii GSs involved the greatest value of total Phenolic
compounds mainly gallic acid, chlorogenic acid and benzoic acid.
Vanillic acid, caffeic acid, p-coumaric acid and ferulic acid
were most abundant in quinoa seeds.

The present study matches with those of Fouad and Rehab,
{2015) which verified that total phenolic contents of dry plant materiai
of un-germinated lentil seeds was significantly (P < 0.05) increased
by germination process. In accordance with other work, vanillic acid
was the most abundant of identified phenolic acids in quinoa sprouts
{Alvarez-Jubete et al., 2010). While Lee et al., (2017) found that
vanillic acid and caffeic acid were the least abundant of identified
phenolic acids in lentil sprouts.

Amutha et al., (2014) reported that, the medicinal property of
pumpkin seeds may be attributed to the presence of flavonoids and
phenolic compounds which counteract the free radicals responsible
for various health complications. Pumpkin seeds extract was found to
be rich in quercetin which is the aglycone or sugarless form of rutin,
the major bioflavonoid in the human diet.

Biochemical results:
Lipid profile of rats fed on different levels of dried powder of
some germinated seeds and their mixtures illustrated in table (3).
Feeding rats for 4 weeks on HFD induced NAFLD, including
hyperlipidemia which expressed as increased TC, TG, LDL-C and
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deceased HDL-C. Dietary intervention by adding germinated seeds
powder (pumpkin, lentil and quinoa) to the diet, had been attenuated
and recovered lipid profile to some extent according to the type of
each seed that had been used in this study. Treated rats with 10%
pumpkin, was the most effective group as it significantly (P<0.5)
decrease TC, TG, LDL-C, and VLDL-C and also significantly increase
of HDL more than any other treated groups, followed by the groups
treated with 10% mix and 10% quinoa which did similar effects as
group 10% pumpkin, with a little bit difference.

These results agreed with those reported by Makni et al.,
(2010) who stated that Pumpkin seed oil possess anti-inflammatory,
hypolipidemic and antioxidant effect. Thus, this functional food might
also reduce the progression of fatty liver to NASH (Hyounjeong et
al., 2007& Park et al., 2010). Additionally, betalain (which is naturally
exists in quinoa seeds) potentially offers similar health benefits (W,
2016).

Serum glucose & malondialdhyde (MDA) of rats fed on
different levels of dried powder of some germinated seeds and
their mixtures presented in table (4).

The mean values of serum glucose and MDA increased
significantly in the positive control group, as compared to the
negative control group. On the other hand, all treated groups
decreased significantly as compared to the positive control group.
The best results were recorded for the group which treated with 10%
pumpkin.
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in this respect, Al-Okbi et al., (2015) stated a similar
significant reduction in plasma glucose levels of rats fed on diet
consisted of pumpkin seeds powder compared to High Fructose Diet
(HFD) fed rats.

Mallick et al., (2017) stated that the lipid peroxidation level
{(MDA) is drastically increased in hyperlipidemic rats group and then
significantly decreased after administration of different doses of
extract of pumpkin seed for 30 days. Also, Pasko et al., (2010)
reported that quinoa seeds can act as a moderate protective agent
against potential of fructose-induced changes in rats by reducing lipid
peroxidation,

Serum liver enzymes and Kidney functions of rats fed on
different levels of dried powder of some germinated seeds and
their mixtures iilustrated in table (5). The mean vaiue of serum liver
enzymes including AST and ALT, also kidney functions {uric acid,
creatinine and urea) increased significantly in positive control, as
compared to the negative control group. Serum alanine amine
transferase (ALT) decreased significantly (p< 0.05) in treated groups,
as compared with positive control. The best result was recorded with
the10% pumpkin group, followed by 10% mix and 10% quinoca
groups, and there were no significant differences between them.
Similar results were obtained for serum aspartate amine transferase
(AST).

Similar effects on ALT&AST were obtained by Halaby et al.,,
(2017) for hypercholesterolemic rats fed on diet fortified with quinoa
seeds powder. Also, Al-Okbi et al., (2015) reported that treatment by
mixture of plant sources containing pumpkin seeds powder resulted
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in significant decrease in AST and ALT activity compared to the HFD-
fed rats.

The mean values of uric acid of treated groups were
significantly lower when compared to positive control group. Best
result was recorded for mean value of 10% pumpkin group, followed
by 10% mix group and 10% quinoa group. As regard creatinine, only
two groups: 10% pumpkin and 10% mix were significantly lower than
positive control group. As for urea, the results showed that the mean
value of three groups: 10% pumpkin group, 10% lentil and 10%
quinca were the only significantly lowered groups than positive
control group.

Similarly, Jensen et al., (2018) showed that fructose
increases uric acid levels in the liver and stimulates the synthesis of
uric acid from amino acid precursors. In addition, a meta-analysis
found a dose-dependent rise in the incidence of NAFLD by 3% for
every 1 mg/dl increase in serum uric acid, even after accounting for
metabolic syndrome and other lifestyle factors (Liu et al., 2015).

Control rats fed on high fructose diet showed significant
elevation in plasma levels of creatinine and urea as indicators of
kidney function while feeding them on diet containing powder of
pumpkin seeds (AlOkbi et al., 2015) and quinoa seeds (Halaby et
al., 2017) showed significant reduction in plasma levels of both.
creatinine and urea indicating improvement in kidney function.

Histopathological results:
Microscopically, liver of rats from negative control group

revealed the normal histological structure of hepatic lobule (Picture
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1). Meanwhile, liver of rat from positive control group showed
macrovesicular steatosis of hepatocytes and mononuclear
inflammatory cells infiltration (Picture 2). Alsc ,positive control group
showed macrovesicular steatosis of hepatocytes and congestion of
central veins (Picture 3). Liver of rat from 5% pumpkin group showed
small vacuoles in the cytoplasm of hepatocytes (Picture 4). Liver of
rat from 5% lentii group showed macrovesicular steatosis of
hepatocytes (Picture 5). Liver of rat from 5% quinoa group showed
fatty change of hepatocytes and congestion of hepatic sinusoids
(Picture 6). Liver of rat from 10% pumpkin showed no
histopathological changes (Picture 7). Liver of rat from 10% lentil
group showed macrovesicular steatosis of small focal hepatocytes
associated with oval cells proliferation (Picture 8). Liver of rat from
10% quinca group showed macrovesicular steatosis of focal
hepatocytes (Picture 9). Liver of rat from 5% mix showing
microovesicular steatosis of hepatocytes (Picture 10). Liver of rat
from 10% mix group showing slight activation of Kupffer cells (Picture
11).

These findings agreed with those of Mallick et al., (2017) who
found that the histopathological analysis showed disarrangement of
hepatic cell and central vein of liver in untreated group
(hyperlipidemic rats). After oral co administration of pumpkin seed
extract at the doses of 50mg and 75mg /kg body weight/day shows
the better protective action with well arranged hepatic cell and normal
central vein than the untreated groups. However, these findings
disagreed with those of Morrison et al.,, (2015) who revealed that
microvesicular hepatosteatosis was not reduced in mice fed a
Western type of diet containing 8% refined pumpkin seed oil or 9%
virgin pumpkin seed oil for 20 weeks.
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Conclusion & Recommendation

Germination of pumpkin, lentil and quinca seeds increase
their phytochemical properties; that may be a direct cause of
improving liver functions and dyslipedemia, in addition to, enhancing
liver tissues of NAFLD rats. Germinated pumpkin seeds have the
most favorable effects, followed by a mixture of the three types of
germinated seeds. Researches on human with fatty liver disease are
recommended to ameliorate the liver tissues and functions by using
such natural germinated food items.
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Table (1): Compositional analysis of pumpkin, lentil and quinoa
seeds per 100 g (pre and post germination)

Seeds Pumpkin Lentil Quinosa
. Pre Post % of Pre Post % of Pre Post % of
Nutrient change change change
protein (g) 30.42 | 33.53 | 10.22 | 3141 2837 | -968 | 158 | 13.5 | -18.18
Fat (g) 50.49 | 42.23 | -16.36 115 | 083 |-19.13| 741 7.1 11270
Carbohydrates(g) 11.41 1 17.76 | 65,65 | 56.53 | 53.85 | -4.74 | 655 | 68.5 | -0.72
Fiber (g) 260 | 398 [ 53.08| 675 | 988 | 4637 25 3.81 | 4440

Table (2): Phytochemical analysis of germinated pumpkin, lentil and
quinoa seeds

Seeds type Purnpkin Lentil ' Quinoa

Compound {mg/100g) (rng/100g) (myg/100g)
Polyphenols

Benzoic acid 9.25 25.38 11.05
Gallic acid 1.14 302.41 177
Vanillic acid 0.66 0.04 8.54
Chlorogenic acid 1.05 5.81 3.68
Caffeic acid 0.13 0.06 0.53
p-Coumaric acid 0.12 : 0.30 2.97
Ferulic acid 2.63 0.23 3.61
Total ' 14.88 3342 32.15
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Table (3): Liid profile of rats fed on different levels of dried powder of
some germinated seeds and their mixtures

Groups T.C T.G HDL LDL VLDL
144431 53874 5413 71558 1877+

tve) 6.769 5687 4.78° 10.50° 1.149
o) 268.10% 207 562 29.84% 196832 1512
47.41° 28.76° 2.68° 44.69° 3.75%
o P 185671 156 662 PERET T1327% 31 34%
P 10.78% 9.81° 3.36° 12.13° 1.96°
o 799 761 163 16% 3936+ 127 76% 35632
5% Leti g.44> 11.69° 6.67° 13.69° 2.34°
o Guon T88.17¢ 187 092 37.08% 713.68% 37.40%
? 10.88° 11,357 3.32° 12.66° 227"
754 66+ 57.15¢ 214 738z

10%Pumpkin 023 106.87+9.57' 4.00° ? o ;5 21 ;,
— 180,774 148612 4393% 107.12% 55.79%
10% Lenti 7.54° 8.7 438° 10.08° 1.75%
T 170.65¢ 137 93¢ 39141 33052 5750+
10% Quinoa 4.25° 11.58° 8.29° 8.07" 2.32°
o 177 14% 141 241 45151 103.78¢ 28.25¢
5% Mix 9.68° 13.44° 429 9.27° 2.69°
765.79% 130.79% 50.30% 86312 26162

10% Mix : : - : :

4.49 6.68 5.16 10.34 134

- Values were represented as mean + SD. Means with different

superscript letters are significantly different at p < 0.05.
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Table (4): Serum glucose & MDA of rats fed on different levels of
dried powder of some germinated seeds and their

mixtures

Parameter Sr. glucose (mg/d)) Sr. MDA
Groups MeantSD MeanzSD
{-ve} 87.00£7.13° 3.53:0.19°
(+ve) 136.00+18.54° 41230267
5% Pumpkin 111.00£7.27° 3.0510.16°
5% Lentil 112.005.97" 3.66£0.15°
5% Quinoa 116.17£11.84° 3.780.25°
10% Pumpkin 93.00£6.59%° 2.38£0.31°
10% Lentil 110.0028.76° 3.15£0.26°
10% Quinoa 100.5016.12° 2.89+0.18%
5% Mix 107 .00+6.45° 3.0410.24°
10% Mix 99.0046.72° 2.6720.17°

- Values were represented as mean + SD. Means with different
superscript letters are significantly
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Table (5): Serum liver enzymes and Kidney functions of rats fed on
different levels of dried powder of some germinated seeds
and their mixtures

Parameters ALT AST Uric acid Creatinine Urea
(UL) (UIL) (mg/dl) (mg/dl) (mg/dl)
Groups Mean+SD Mean+SD MeantSD Mean+SD Mean+SD
- 2881 26.38+ 3.62¢ 0.74% 29,60t
; 4.33¢ 2.85" 0.22° 0.06° 472°
- CINEE 85.78% 6.22% 1.16% 39.08+
(ve) 4.91° 3.15° 0.25° 0.21° 3.46°
5% Pumokin 59 05+ 5728+ 552 0.98% 3857+
Ft AR 5.81° 6.04° 032 0.12% 4.25°
—— 76.50¢ 69.86+ 5,50+ 1.08% 36.89%
o Lent 8.18° 2.99° 0.14° 0.18? 4.60°
5% Quinoa 65.04% 61.93% 6.08% 1.03% 3821t
’ 4.58° 5.53° 0.18° 0.17° 4.87°
35.83¢ 31.05¢ 4.45+ 0.83¢ 33.13%
10% Pumpki
% Pukpkn 3.18' 3.44° 0.21° 0.09° 2.93°
Lo 5211+ 50.42% 527+ 0.99% 35.78%
° 4.33° 4.58° 0.38° 0.20°° 0.57°
i Erinos 4116z 4011+ 4.89% 0.92% 35.03t
’ 2.51° 2.90° 0.26° 0.12*° 3.97°
5% Mix 47.06% 47.09+ 513 0.97% 36.42%
0 5.61¢ 4.26° 0.15° 0.182° 2.69°
39.13z 36.12¢ 4.76% 087+ 36.15¢
10% Mi
o M 3.25° 2.20' 0.09° 0.08° 2.16*

- Values were represented as mean + SD. Means with different
superscript letters are significantly different at p < 0.05.

49



Mohamed Samir EL-Dashiuty, Fatma El-Zahraa El-Shrief,
Fardous Soliman, and Ahmed Sayed Khedr .

References

Allain, C. Z.; Poon, L. S. and Chan, C. S. {1974):
"Enzymatic determination of total serum cholesterol". Clin.
Chem., 20:470 - 475.

Al-Okbi, 8.Y.; Mohamed, D.A. and Hamed, T.E. (2015):
"Protection from Steatohepatitis and Its Risk Factors by
Plants Food Mixtures”. RUIPBCS., 6(2): 1602.

Ailvarez-Jubete, L.; Wijngaard, H.; Arendt, E. and Gallagher, E.
(2010):
"Polyphenol composition and in vitro antioxidant activity of
amaranth, quinca, buckwheat and wheat as affected by
sprouting and baking”. Food Chemistry, 119 (2): 770-778.

Amutha, M.; Geetha, A.; Amutha, M. and Monika, P. (2014}):
Determintion of Secondary Metabolites, LD50 Value and
Antioxidant Activity of Seed Extract of Cucurbita Pepo Linn.
Asian J Pharm Clin Res., (7) 3: 173-177.

Armitage, P, Berry, G. and Matthews, J. N. 8. (2002):
"Statistical Methods in Medical in Research”. 4th®. Blackwell,
Oxford. P. 67-72.

Armstrong, M.J.; Adams, L.A.;Canbay, A. andSyn W.K. (2014):

Extrahepatic complications of nonalcoholic fatty liver disease.
Hepatology (Baltimore, Md). 59(3):1174-97. ‘

50



Egyptian J. of Nutrition Vol. XXXIll No. 3 (2018)

Aslani, Z.; Mirmiran, P.; Alipour, B.; Bahadoran, Z. and Farhangi,
M.A. (2015):
"Lentil Sprouts Effect On Serum Lipids of Overweight and
Obese Patients with Type 2 Diabetes". Health Promotion
Perspectives, 5(3): 215-224.

Bligh, E.G. and Dyer, W. (1989):
" Fibers Determination”. Can Jour Biochem Physiol., 37: 911.

Chavan, J. K.; Kadam, S. S.; Beuchat, and Larry R. (1989):
"Nutritional improvement of cereals by sprouting”. Critical
Reviews in Food Science and Nutrition 28 (5). 401-437.

Drury, R.A. and Wallington, E. A. {(1980):
"Carlton's histological techniques”. 5th ed., Oxford University
Press, New York, U.8.A., 126,

El-Adawy, T.A. and El-Beltagy, A.E. (2003):
"Nutritional potential and functional properties of germinated
mung bean, pea and lentil seeds". Plant Foods for Human
Nutrition, 58: 1-13.

Finley, J.W. (2005):
Proposed criteria for assessing the efficacy of cancer
reduction by plant foods enriched in carotenoids,
glucosinolates, polyphenolsand selenoccompounds, Annals of
Botany, (95): 1075-1096.

51



Mohamed Samir EL.-Dashluty, Fatma El-Zahraa El-Shrief,
Fardous Scliman, and Ahmed Sayed Khedr

Fouad, A.A. and Rehab, F.M.A. (2015):
“Effect of germination time on proximate analysis, bioactive
compounds and antioxidant activity of lentil {Lens cuiinaris Medik )
sprouts”. Acta Sci. Pol. Technol. Aliment., 14(3); 233~246.

Fredrickson, D.S.; Levy, R.I. and Lees, R.S. (1967):
"Fat transport in lipoproteins--an integrated approach to
mechanisms and disorders"”. New Engl. J. Med. 276(1):34-42.

Friedwal'd, W. T.; Leve, R. . and Fredrickson, D. 8. (1972):
Estimation of concentration of low density lipoproteins
separated by three different methods. Clin. Chem. 28:2077.

Halaby, M.S.; Abdel-Rahman, M.K. and Hassan, R.A. (2017):
“Protective Influence of Quinoa on Hypercholesterolemia in
Male Rats". Curr. Sci. Int., 6(1): 259-270.

Harborne, J.B, (2007);
"Phytochemical Methods: a guide to modern techniques of
plant analysis". Chapman and Hall, London, ISBN: 81-8128-
410-4. 1-34.

Hyounjeong, C.; Haekwan, E. and Kyoungcheol, P.A, (2007):
“water-soluble extract from Cucurbita moschatashows
antiobesity effects by controlling lipid metabolism in a high fat
diet-induced obesity mouse model". BBRC., 359: 419-425.

Jayaraman, J. (1981):
Laboratory manual in Biochemistry. Wiley Eastern Ltd. New
Delhi, India.

52



Egyptian J. of Nutrition Vol. XXXill No. 3 (2018)

Lee, S.; Yeo, Y.; Park, S.; Lee, 8.G.; Lee, 8.M.; Cho, H.; Chung, N.
and Oh, 8. (2017):
" Compositional Analysis of Lentil (Lens culinaris) Cultivars
Related to Colors and Their Antioxidative Activity". Plant
Breed. Biotech., 5(3):192-203.

Liy, Z.; Que, 8.; Zhou, L. and Zheng, S. {2015):
"Dose-response relationship of serum uric acid with metabolic
syndrome and non-alcoholic fatty liver disease incidence: a
meta-analysis of prospective studies". Sci Rep., 5:14325.

Makni, M.; Sefi, M.; Fetoui, H.; Garoui, E.; Gargouri, K.N_;
Boudawara, T. and Zeghal, N. (2010):
"Flax and Pumpkin seeds mixture ameliorates diabetic
nephropathy in rats”. Food Chem Toxico., 48: 2407-2412.

Mallick, S.; Khatun, H.; Giri, D.; Nandi, D.K.; Dasgupta, R.; Paria,
M.K.; Maiti, R. and Das, K. (2017):
"Antihyperlipidemic effect of pumpkin seed on experimentally
induced hyperlipidemic male albino rats: dose and duration
dependent study.Int Res J Basic Appl Sci., 2(1); 32-38.

Megat-Rusydi, M.R.; Noraliza, C.W.:Azrina, A. and Zulkhairi, A.
(2011): ‘
"Nutritional changes in germinated legumes and rice
varieties”. International Food Research Journal, 18: 705-713.

Morisco, F.; Vitaglione, P.; Amoruso, D.; Russo, B.; Fogliano, V.
and Caporaso, N. (2008):
"Foods and liver health”. Mol. Aspects Med., 29: 144-150,

53



Mohamed Samir EL-Dashluty, Fatma El-Zahraa El-Shrief,
Fardous Soliman, and Ahmed Sayed Khedr

Morrison, M.C.; Mulder, P.; Stavro, P.M.; Suarez, M.; Arola-Arnal,

A.; van Duyvenvoorde, W.; Kooistra T.; Wielinga, P.Y. and
Kieemann, R. (2015):
"Replacement of Dietary Saturated Fat by PUFA-Rich
Pumpkin Seed Oil Attenuates Non-Alcoholic Fatty Liver
Disease and Atherosclerosis Development, with Additional
Health Effects of Virgin over Refined Oil" PLoS ONE, 10(9):
e0139196.

Mroueh, M.; Saab, Y. and Rizkallah, R. (2004):
"Hepatoprotective  activity of Centauriumerythraea on
acetaminophen-induced hepato-toxicity in rats". Phytother.
Res., 18(5): 431-433.

Nicodimescu, C. (1964):
Method for Crude Qil Purification. Patent US3415738.

Panteleev, A.W. (1955):
"Respiration of the sprouting seeds. Serbicl-Nauk No. 39
87-120. Cited in Chem Abst 5j: 5927 (1957).

Park, S.C.; Lee, J.R. and Kim, J.Y. (2010):

a novel antifungal protein from pumpkin rinds. Biotechnol.
Lett., 32; 125-30.

Pasko, P.; Barton, H.; Zagrodzki, P.; lzewska, A.; Krosniak, M.;
Gawlik, M. and Gorinstein, S. (2010):
"Effect of Diet Supplemented with Quinoa Seeds on Oxidative
Status in Plasma and Selected Tissues of High Fructose-Fed

Rats". Plant Foods for Human Nutrition, 65(2). 146-151.
54



Egyptian J. of Nutrition Vol. XXXIli No. 3 (2018)

Stein, E. A, (1986): :
in Textbook of Clinical Chemistry, N.W. Tietz, ed. W.B.
Saunders, Philadelphia. P.879-886, 1818, 1829.

Tietz, N.W. (1980):
"Clinical Guide to Laboratory Tests". 2™ed. Philadelphia: WB
Saunders; 566. ’

Tietz, N.W. (1995): ~
"Clinical Guide to Laboratory Tests". 3"ed. Philadelphia: WB
Saunders; 268-273.

Tiwari, P.; Kumar, P.; Kaur, M.; Kaur, G.; and Kaur, H. (2011):
"Phytochemical screening and extraction. A review"
International Pharmaceutica Sciencia, 1(1): 98-106.

Trinder, P. (1969):
"Determination of blood glucose™. Ann.Clin. Biochem.,
8: 24 - 33.

Uchiyama, M. and Mihara, M. (1978):
"Determination of malondialdhyde precursor in tissues by
thicbarbituric acid test”. Anal.biochem., 88 (1): 271 - 278.

Wu, G. (2016):

"Quinoa Seed Quality and Sensory Evaluation” PhD Thesis,
School of Food Science, Washington State University.

55



Mohamed Samir EL-Dashluty, Fatma El-Zahraa El-Shrief,
Fardous Soliman, and Ahmed Sayed Khedr

ol 2SIl Llaal) plad) ol e ol Gamy il 8l

(Ol u g 3% (i w3 o1 a0 Aadald * (o sldall s daa
pad daw daait*

A giall daala — A iall sluaidy) d4lc*
BUALEN — 4,3AN e g} dgaall X

(ﬁuﬂl addall

ol s g A 5l Aiaally Aiall Ll HE0 R M Caldl B G
Laiad o Wiy 50l aead q‘}lﬁ 2 gl 2l Qleadt gl yull e 158l
e Bt a5 i 0N 5 A5l SIS all e a1 sy A0 Lgasd 4 pnal Lelidat g
el alaill 3 Al Aaliall Ao ganall e gana Vo G G Caad 3l
& wsun Sle Pl A o alal Al tad @i 5 AV Sl geadll |l
el et e &l lad o5 55 qj}_,snfcqmﬂ 280 ol el e e 538l
WA a1 agie Banl g Ao ganay byl 13 WU e Ldad Gl ganall sl 5 538l
o LT a3 el el il —J—?q)ﬂ* Ll Do ganall y A go Ao 4o ganaS
Tl Guoally gl diiaall Al et Al Cas Adlal me bl 0l Uil
iﬂﬁa@ﬁywb&dlsjh)ﬂ Wy Ay Gl Lol Jlladl Jae o8 pgitlala
sgenadl sl 28l A daﬁﬁ;ﬂﬁ;&&ﬂ\w&35¢ﬁ ulm“):jcra.“ujﬁs‘lm
n)‘mgs-ﬁ@*’ Mﬁﬂﬂ\cﬁ:@&uﬁ)ﬂ M\Uic.ﬁ.uhs_:_)g.h
&_)33 ijglcmgdlmwlw@j;&lumJujﬁﬁ )ﬁ.)&)}uags%;}m
_56% *WMSJM&M&GWH‘%M‘@)OA) »w«..m}
pf Ciaad Ll Mgl oo %0 Ay el 18l ) oot A de pendl
Ly kel g Al 50 e mian A OLEE e gese (Bl all Gaesy ity SU
i paadll eda L_?MJJ Ls‘lc' 950 ~ww\\}5&3~)‘5.ﬁ;‘;ﬁc Cx..}.a::g.ﬁ El PR AL
L gaadl Cin L@...Aﬂ?;q_d hh@u.&aé.ﬂ taé)}ad&u@;mh.ﬁ‘
uﬁa@\j&&&\s}mxuﬁy}uusghg QJ‘M&A})}J sl Jallas i
Al 5 Balaial e a0 L3S

56



