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ABSTRACT

Plants are composed of phytochemical constituents that serve different purposes for them, these include
protection against destruction by animals. These phytochemicals also have medicinal properties for
humans and animals. The test ingredients were dried and grounded into powder then were analysed for
the phytochemicals, minerals and proximate compositions. The results showed significantly (P<0.05)
higher phytochemicals, minerals and proximate compositions in fluted pumpkin and moringa than tomato
and garlic. It was concluded that fluted pumpkin and moringa have higher phytochemicals, minerals and
proximate compositions than tomato and garlic.
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INTRODUCTION

Phytochemicals are chemicals synthesized by plants for self-defense against enemies (plant eaters), these
chemicals give unpleasant tastes such as bitter, acrid, sour etc. Despite this unpleasant taste, these
phytochemicals are nutritionally important in affecting the synthesis of serum cholesterol as such
reducing the rampancy of cardiovascular diseases (Liu, 2004). The arterial fat deposit is affected by
phytochemicals such as carotenoids, alkaloids, flavonoids and phenols (Anderson, 2004). Cholesterol
synthesis in the body is reduced by compounds such as allixin and S-allyl-cysteine as and as such keep
the blood pressure low (Anderson, 2004). It can be achieved one phytochemical or in conjunction with
other food nutrients (Liu, 2004). Phytochemicals inhibit oxidation of lipid and lipoxygenases in vitro
(Amarowicz et. al., 2000).

Fluted pumpkin leaf meal are leafy vegetables notable to Western and Central Africa. It’s shown to
contain tannins, phenols, alkaloids, saponins, terpenoids and glycosides in abundance. In recent study by
Ibrahim et al. (2024) confirmed that fluted pumpkin contains an appreciable amount of minerals and
antioxidants. The pharmacognostic and nutritional profiles of fluted pumpkin is significantly high.

Moringa tolerate drought and has pharmacological and nutritional importance. It contains good amount of
saponins, phenolics and polyphenols. It also contains good amount of glucomoringa which contains
isothiocyanate moringin which has metabolic, antioxidant, anti-inflamatory and antimicrobial properties.
Methods of extraction has resulting effects on the bioactivity of moringa (Divya et al., 2025)

Tomato is a rich source of carotenoids such as lycopene, B-carotene and lutein. Xiaosong & Yuru (2025)
links the reduction of mortality due to cardiovascular diseases to the high presence of lycopene in tomato.
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Garlic contains high organosulfur compounds. An enzyme, allinase converts S-allyl-L-cysteine sulfoxide
to allicin which generates sulfides that are of lipid-soluble and those of water solubles when a tissue is
disrupted. These however, results in its cardioprotective, antimicrobial, anti-inflamatory, metabolic and
immunomodulatory properties (El-saadony et al., 2024).

This study analysed four vegetables; fluted pumpkin leaf powder (7elfairia occidentalis), tomato powder
(Lycopersicom esculentus), moringa leaf powder (Moringa oleifera) and garlic bulb powder (Allium
sativum) for their chemical constituents thus, health benefits.

LITERATURE REVIEW

Fluted pumpkin leaf had alkaloids 12.15mg/g, flavonoids 18.5mg/g, steroids 19.92mg/g, and tannin
5.58mg/g (Aghara, 2014). Dried tomato meal contains lycopene 350ug/g, lutein 8.3ug/g, zeaxanthin
2.1ug/g and B-carotene 19.2ug/g (Leke et al., 2015; Habanabashaka et al., 2014). Lycopene is the most
abundant carotenoid in tomato, accounting for 80-90% of the total carotenoids (Nour et al., 2018). The
moringa leaf contains flavonoids such as myrecytin 5.8mg/g, quercetin 100mg/100g and kaempferol
7.57mg/g (Lako, et al 2007; Sultana et al, 2008; Atawodi, et al 2010; Coppin, et al 2013,). Aghara (2014)
reported the alkaloids, flavonoids, steroids, tannin, cyanogenic glycoside and saponin composition of
moringa as 21.53, 15.42, 15.28, 7.79, 0.03mg/g and 0.59%, respectively. The phenolic acid present in
moringa include gallic acid 1.034mg/g, chlorogenic acid 0.018-0.489mg/g and caffeic acid 0.409mg/g
(Vergara-Jimenez et al.,, 2017). Chlorogenic acid has anti-dyslipidemic properties, as it reduces plasma
total cholesterol and triglycerides in obese Zucker rats or mice fed a high fat diet (Cho et al., 2010).
Phenolic compounds, as well as flavonoids, have important roles in lipid regulation (Siasos et al., 2013).
They are involved in the inhibition of pancreatic cholesterol esterase activity, thereby reducing and
delaying cholesterol absorption, and binding bile acids, by forming insoluble complexes and increasing
their faecal excretion, thereby decreasing plasma cholesterol concentrations (Adisakwattana and
Chanathong, 2011).

Garlic contains a compound, allicin (organosuphur compound), an oily colourless liquid, comprises 70—
80% of the thiosulfinates, (Harunobu et al, 2001). Allicin is an odorous and extremely unstable
compound that decomposes to sulfides, including ajoene and dithiins, (Freeman and Kodera, 1995).
Allicin has been shown to be an effective antimicrobial agent in vitro, (Harunobu et al., 2001). Garlic
contains also several sulfur-containing compounds, such as allicin, 1,2-vinyldithiin, allixin and S-allyl-
cysteine ( Kope¢, et al., 2013).

The use of these herbs and fruits as feed supplements will not only exerts their medicinal properties but
also have the capacity to influence the nutritive value of the eggs. Fluted pumpkin (Fluted pumpkin) leaf
has Zn 7.50 mg/100g, Fe 18.5 mg/100g (Idris, 2011), and iron 1.38mg/g (Aghara, 2014). Nour et al.
(2018) reported that dried tomato contains iron 56.5 mg/kg and zinc 63.3 mg/kg. Moringa (Moringa
oleifera) dried leaf contents iron 205-573mg/kg and zinc 25.9-34.1mg/kg (Aslam et al.,, 2005). Garlic
(Allium sativum) 4.21 mg/100g iron and 0.34 mg/100g zinc (Marina et al., 2014).

This study analysed four selected supplements; fluted pumpkin leaf powder (Telferia occidentalis),
tomato powder (Lycopersicom esculentus), moringa leaf powder (Moringa oleifera) and garlic bulb
powder (Allium sativum) for their chemical constituents.

METHODOLOGY

Experimental Site and Duration

The feeding experiment was carried out at the Poultry Meat Research Laboratory and Biochemistry
Laboratory of Obafemi Awolowo University, Ile-Ife, Osun State, Nigeria, which lies on longitude 4° 33E
and latitude 7° 28N.
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Collection and Preparation of the Test Ingredients

Fresh fluted pumpkin leaf (7elfeiria occidentalis), Moringa leaf (Moringa oleifera) Tomato
(Lycopersicom esculentus), and Garlic (Allium sativum) were purchased from local market in Ile-Ife.
Fluted pumpkin and moringa leaves were air dried, tomato was oven dried while garlic was sun dried
before they were all milled and stored in freezer for subsequent chemical analyses.

Phytochemicals Determination

Determination of Total Phenol Content’

The method of determining the total phenolic content as described by Gulcin et al. (2005) using the
folinciocalteu’s phenol reagent which is an oxidizing reagent.

The sample was extracted using phosphate buffer, to a mixture 0.1ml of sample extract and 0.9ml of
distlled water was added 0.2ml of folin-ciocalteu’s phenol reagent and the resulting mixture voltexed.
After 5 minutes of standing, 1.0ml of 7% (w/w) NaxCOs solution then added and the solution was then
distilled to 2.5ml before incubated for 90 minutes at room temperature. The absorbance against a negative
control containing 1ml of water in place of the sample was then taken at 750nm. The standard used was
the Gallic acid at 0.1mg/ml in order to determine Gallic acid Equivalent (GAE) of sample, after preparing
a calibration curve. Distilled water was used as blank.

Determination of Total Flavonoid Content

Standard quercetin was prepared with varying concentrations of 0.1, 0.2, 0.3, 0.4 and 0.5mg/ml was used
as standard in comparison to the sample extract. Aluminium chloride colorimetric assay method
according to Zhilen et al. (1999) as modified by Miliauskas et al, (2004).

To 0.1ml of extract and standard was added 0.4ml of distilled water. This was followed by 0.1ml of 5%
sodium nitrite. After Sminutes, 0.1ml of 10% Aluminum Chloride and 0.2ml of sodium hydroxide was
added and the volume was made up to 2.5ml with distilled water. The absorbance at 510nm was measured
against the blank. The total flavonoid content of the plant, expressed as mg quercetin equivalents per
gram of the plant extract is calculated as:

¥ Vv

Where:

X = Total content of flavonoid compound in quercetin equivalent
g= concentration of quercetin established from the standard curve
V= volume of extract (ml)

w= weight of the crude methanolic extract obtained.

Beta-Carotene Bleaching Assay (BCBA)
The experiment was carried out by measuring the coupled autoxidation of B-Carotene and linoleic acid by
emulsion preparation method of Sarker et al. (2009).

Preparation of Emulsion

Smg of B-Carotene dissolved in 50ml of chloroform, 3ml of this solution was taken and evapourated
under reduced pressure at temperature not exceeding 40°C in rotary evaporator or Nitrogen gas bubbled
into the solution. To the evapourated solution, add 40ul of linoleic acid, 40ul of Tween 80 or Tween 20,
100ml/50ml distilled water. Quercetin as positive control.

Shake vigorously to form the emulsion.

Cite this article as:
30 Hakadu, S. et. al.. (2025). Assessment of the Phytochemical and Nutrient Content of Fluted Pumpkin (7elfairia
Occidentalis), Moringa (Moringa Oleifera), Tomato (Lycopasicum Esculentus) And Garlic (A/lium Sativum).
International Journal of Science and Engineering and Technology (IJSE), 1(2) 28-36.



Assessment of the Phytochemical and Nutrient Content of Fluted Pumpkin (7elfairia Occidentalis), Moringa (Moringa Oleifera),
Tomato (Lycopasicum Esculentus) And Garlic (Allium Sativum)

Test sample Negative Control
Standard/Extract 20 pl -
Methanol | - 20 pl
Emulsion 150 pl 150 pl
Read absorbance at 470nm immediately [Time(To)]
Incubate at 50°C for 60 min (Teo). Read d absorbance @ 470nm at Teo

The antioxidant activity (AA) of beta-carotene is alsomeasured as percentage inhibition, thus

DRc — DRs

AA (% inhibition) = [ DR

}*1'00

Where:

AA= Antioxidant activity

DRc= Degradation rate of control=In (a/b)/60
DRs= Degradation rate of sample=In (a/b)/60
a= Initial absorbance

b= Final absorbance after 60min

Determination of Total Alkaloid

To 1ml of the plant extract (1mg/ml) was added 1ml of 2 N HCI and filtered. This solution was
transferred to a separating funnel, 5 ml of bromocresol green solution and 5 ml of phosphate buffer were
added. The mixture was shaken with 1, 2, 3 and 4 ml chloroform by vigorous shaking and collected in a
10-ml volumetric flask and diluted to the volume with chloroform. A set of reference standard solutions
of atropine (20, 40, 60, 80 and 100 pug/ml) were prepared in the same manner as described earlier. The
absorbance for test and standard solutions were determined against the reagent blank at 470 nm with an
UV/Visible spectrophotometer. The total alkaloid content was expressed as mg of AE/g of extract.

Minerals Content of the Test Ingredients

Digestion for Mineral Analysis

g of the samples was weighed and transfer into a separate 50 mL conical flask. 10 mL of concentrated
HOCI3 and HNOs (1:3) was added to it and heated to about 115° C for about 90 minutes until it gives a
clear solution. The solution was allowed to cooled and filtered before making up to the make of 100 mL
of volumetric flask. Blank was also prepared in the same way but the sample was replaced with distilled
water. Lanthanum was added to these solutions to prevent potential anionic inference.

Preparation of Reagents for Phosphorous Analysis

Ammonium molybdate solution (Dissolve 5g of ammonium molybdate (NH4)® M07024.4 H>O) in 35 mL
of distilled water. Add 62mL of concentrated H,SO4 to 80 mL of distilled water, cool and add the
molybdate solution and make the volume to 200 mL by adding more distilled water.

Spectrophotometry

Add 2mLs of digested sample, 2mLs of ammonium molybdate and 1 mL of stannous chloride solution,
blue colour appeared and waited for 5 minutes. The absorbance was taken at 690 nm and calculates the
value of phosphate from standard curve prepared by making different concentrations from 0.2 to 1.0 mg/I.

RESULTS

The phytochemical composition of the test supplements

The phytochemicals analysed in these supplements include flavonoids, alkaloids, phenolics and f-
Carotene as shown in Table 1. The result showed significantly (P<0.05) high phytochemicals in leaves.
The flavonoid composition of the test supplements was significantly (P<0.05) higher in fluted pumpkin
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leaf meal followed by moringa leaf meal. The alkaloid content of fluted pumpkin (226.67 mgAAE/g) and
moringa (215.88 mgAAE/g) were higher than those found in dried tomato fruit (199.61 mgAAE/g) and
dried garlic bulb (94.44 mgAAE/g). The result of phenol in moringa and fluted pumpkin were
significantly (P<0.05) higher than that of tomato and garlic. The B-carotene was however, significantly
(P<0.05) higher in dried tomato powder than other test supplements.

Table 1: The phytochemical composition of test supplements

Fluted pumpkin Dried tomato Moringa leaf Dried garlic

Parameters leaf meal fruit meal bulb SEM
Phenol  (mg

GAE/g) 57.48b 43.28¢ 60.212 11.204 0.55
Flavonoid

(mgQUE/g) 29.812 23.44¢ 26.34° 24.24¢ 2.14
Alkaloid

(mgAAE/g) 226.672 199.61¢ 215.88b 94.444 6.23
B-Carotene

(mg/kg) 138.48° 174.81¢2 179.64° 66.50° 6.50

abedMeans in the same row having different superscripts differ significantly at P<0.05

The mineral composition of the test supplement

The result of mineral content of the test supplements (Table 2) showed that the leaf meals contain high
major mineral. Calcium was significantly (P<0.05) higher in moringa leaf meal compared to other test
supplements. The magnesium content was significantly (P<0.05) higher in fluted pumpkin leaf meal
compared to other test supplement followed by moringa leaves. The phosphorus content of the test
supplements was significantly (P<0.05) higher in moringa leaf meal followed by dried garlic bulbs.

The iron content of fluted pumpkin and moringa were significantly (P<0.05) higher than the content of
other test supplements. The zinc content of the test supplement was significantly (P<0.05) higher in dried

garlic bulb than other test supplement.

Table 2: The mineral composition of test supplements

Parameters Fluted Dried tomato Moringa leaf Dried garlic SEM
pumpkin leaf fruit meal bulb
meal
Calcium (g/kg) 10.10° 1.5¢ 13.132 1.76¢ 0.004
Magnesium (g/kg) 4.322 2.00¢ 2.58° 1.064 0.003
Sodium (g/kg) 1.804 3.022 2.92° 2.01¢ 0.009
Phosphorus(g/kg) 0.27¢ 0.28¢ 0.66% 0.46° 0.004
Iron (mg/kg) 155.00? 76.00° 154.00° 94.00° 0.763
Copper (mg/kg) 8.00° 12.332 4.00¢ 11.00° 0.004
Zinc (mg/kg) 49.00¢ 62.33¢ 73.00° 76.00* 0.287

abedMeans in the same row having different superscripts differ significantly at P<0.05

The proximate composition of the test supplements

The results of crude protein in the test ingredients (18.07-27.96%) are moderately higher to furnish
requirement for farm animals except in garlic which had 8.93%. The fibre content of the test supplements
were significantly low in dried tomato fruit (3.37%) and dried garlic bulb (3.5%), Ether extract was
higher in fluted pumpkin (9.06%) than dried garlic (1.13%). The nitrogen free extract was significantly
high in dried garlic than other test supplements.
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Table 3: The proximate composition of test supplements

Parameters (%) FPLM DTFM MOLM DGBM
Dry matter 90.81 92.79 90.13 87.39
Crude protein 25.27 27.96 18.07 8.93
Crude fibre 10.91 3.37 10.63 3.5
Ether Extract 9.06 3.97 5.10 1.13
Ash 5.15 4.29 4.59 2.44
NFE 49.61 60.41 61.60 84.00

NFE=nitrogen free extract, FPLM=fluted pumpkinleaf meal, DTFM=dried tomato fruit meal,
MOLM=moringa leaf meal, DGBM=dried garlic bulb meal

DISCUSSION

Flavonoids (myrecytin, quercetin and kaempferol) have high antioxidant ability as reported by Salawu et
al., (2006) and Vergara-jimenez et al. (2017). Higher phytochemicals in the test ingredients may be
responsible for their medicinal properties. Vergara-jimenez et al. (2017) reported that alkaloid contain
several nitrogen compounds which include N,o-L-rhamnopyranosyl vincosamide, phenylacetonitrile
pyrrolemarumine which have an anti-inflammatory effect on patients with conditions such as
hypertension and cardiovascular diseases. Phenolic acids such as gallic acid and chlorogenic acid have
free radical scavenging activities which have health promoting effects (Nour et al., 2018). Tomato
contained high lycopene (a form carotenoid) which was reportedly essential for the alleviation of
oxidative stress in chicken (Sahin et al. 2016), meaning that tomato could be used to address challenges of
oxidative stress. The relative high phenol, flavonoid and alkaloid in fluted pumpkin and moringa portends
their higher antioxidant ability and anti-inflammatory effect.

Sebola et al. (2017) reported significantly higher calcium content (19.15g/kg) in moringa. The magnesium
content of fluted pumpkin was in line with the result reported by Nworgu et al. (2007a). The higher
phosphorus content of moringa leaf shows the potentiality of moringa in improving egg shell thickness as
found in work of Abdel-Wareth & Lohakare (2021). The minor minerals were also significantly higher in
leaf meals. The iron requirement of laying hens is 6mg (NRC, 1994). Iron is very essential in the host
body as it play significant role in haemoglobin, enzyme electron transport chain and very important
constituents of proteins such as transferrin, ferritin and haemosiderin (McDonald et al. 2010). This may
be responsible for their effectiveness in the treatment of anaemia. Nworgu et al. (2007b) and Ustundag
and Ozdogan (2016) reported significantly (P<0.05) higher iron in fluted pumpkin and moringa,
respectively. Revell et al. (2009) reported an increased in the total iron content by over 15% compared to
the control when an iron riched diet was fed to laying hens. Based on iron concentration, fluted pumpkin
and moringa show superiority in their potential to improve the nutritive value of egg. Ustundag and
Ozdogan (2016) reported higher content of zinc in moringa than copper.

The results of crude protein in the test ingredients (18.07-27.96%) are moderately higher to furnish
requirement for farm animals except in garlic which had 8.93%. This tallied with result reported by
Karangiya et al. (2016) who reported low crude protein in garlic when fed to broiler chicken. The low
composition of crude fibre in dried tomato and dried garlic bulb showed their potentiality for inclusion
into the poultry diet as they cannot withstand high fibre diet. The nitrogen free extract was significantly
high in dried garlic than other test supplements. This was the same with 85.83% nitrogen free extract
reported by Karangiya et al. (2016).
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RECOMMENDATION

Based on the outcome of this research, the following recommendations were made

1. Fluted pumpkin and moringa can be used in food fortification. Researchers that want to produce
egg that is rich in mineral and phytochemicals should feed their laying birds with feed included
with fluted pumpkin and moringa.

2. Further studies should be conduct to assess the bioavailability of the nutrients and phytochemicals
present in the test ingredients.

3. Research should also be conducted on level of heat that will dry the test ingredients without
affecting the nutrients present in the test ingredients.

4. Further studies should be conducted on blinding the four test ingredients together to ascertain the

nutrient and phytochemical level of the blinded form.

REFERENCES

Abdel-Wareth, A. A. A. & Lohakare, J. (2021). Moringa oleifera Leaves as Eco-Friendly Feed Additive
in Diets of Hy-Line Brown Hens during the Late Laying Period. Animals (Basel), 11(4):1116.
doi:10.3390/anil1 1041116

Adisakwattana, S. & Chanathong, B. (2011). Alpha-glucosidase inhibitory activity and lipid-lowering
mechanisms of Moringa oleifera Leaf extract. Eur. Rev. Med. Pharmacol. Sci., 15, 803—-808.

Aghara, [.D. (2014). A comparative Study of the Effects of Aqueous Leaf Extracts of Moringa oleifera
and Fluted pumpkin on Some Biochemcial and Haemological Parameters in wistar Rats. University
of Nigeria, Nsukka, M.Sc. Research Thesis, Unpublished, 1-85.

Amarowicz, R., Naczk, M. and Shahidi, F. (2000). Antioxidant activity of crude tannins of Canola and
Rapeseed hulls. JAOCS, 77:957-61.

Anderson, G.D., (2004). Phytochemicals 2004. Dynamic Chiropractic Trends Food Science Technology,
2(1):168-175.

Aslam, M., Farooq, A., Nadeem, R., Rashid, U., Kazi, T. G. and Nadeem, M. (2005). Mineral
Composition of Moringa oleifera Leaves and Pods from Different Region in Punjab, Pakistan.
Asian Journal of Plant Science, 4(4): 417-421.

Atawodi, S.E.; Atawodi, J.C.; Idakwo, G.A.; Pfundstein, B.; Haubner, R.; Wurtele, G.; Bartsch, H.; Owen,
R.W. (2010). Evaluation of the polyphenol content and antioxidant properties of methanol extracts
of the leaves, stem, and root barks of Moringa oleifera Lam. J. Med. Food. 13, 710-716.

Cho, A.S.; Jeon, S.M.; Kim, M.J.; Yeo, J.; Seo, K.I.; Choi, M.S.; Lee, M.K. (2010) Chlorogenic acid
exhibits anti-obesity property and improves lipid metabolism in high-fat diet-induced-obese mice.
Food Chemestry Toxicology, 48, 937-943.

Coppin, J. P., Xu, Y., Chen, H., Pan, M. H., Ho, C.T., Juliani, R., Simon, J. E. Wu, Q. (2013).
Determination of flavonoids by LC/MS and anti-inflammatory activity in Moringa oleifera. Journal
of Functional Foods, 5, 1892—1899. http://dx.doi.org/10.1016/1.jf£.2013.09.010

Divya, S., Pandey, V. K., Dixit, R., Rustaji, S., Suthar, T., Atuahene, D., Nagy, V., Ungai, D., Mohamed,
A. E., Kovacs, B. and Shaikh, A. M. (2025). Exploring the phytochemical, pharmacological and
nutritional properties of Moringa oleifera: A comprehensive review. Nutrients, 16 (19), 3423.
https://www.mdpi.com/2072-6643/16/19/3423

El-Saadony, M. T., Saad, A. M., Korma, S. A., Salem, H. M., Abd El-Mageed, T. A., Alkafaas, S. S.,
Elsalahaty, M. L., Elkafas, S. S., Mosa, W. F. A., Ahmed, A. E., Mathew, B. T., Albastaki, N. A.,
Alkuwaiti, A. A., El-Tarabily, M. K., AbuQamar, S. F., El-Tarabily, K. A., & Ibrahim, S. A. (2024).
Garlic bioactive compounds and their therapeutic applicatons for improving human health: A
comprehensive review. Frontiers in Immunology, 15, 1277074.
https://doi.org/10.3389/fimmu.2024.1277074

Freeman, F. & Kodera, Y. (1995) Garlic chemistry: stability of S-(2-propenyl) 2-propene-1-sulfinothioate
(allicin) in blood, solvents, and simulated physiological fluids. Journal of Agriculture and Food
Chemistry, 43: 2332-2338.

Cite this article as:
34 Hakadu, S. et. al.. (2025). Assessment of the Phytochemical and Nutrient Content of Fluted Pumpkin (7elfairia
Occidentalis), Moringa (Moringa Oleifera), Tomato (Lycopasicum Esculentus) And Garlic (A/lium Sativum).
International Journal of Science and Engineering and Technology (IJSE), 1(2) 28-36.


http://dx.doi.org/10.1016/j.jff.2013.09.010
https://www.mdpi.com/2072-6643/16/19/3423
https://doi.org/10.3389/fimmu.2024.1277074

Assessment of the Phytochemical and Nutrient Content of Fluted Pumpkin (7elfairia Occidentalis), Moringa (Moringa Oleifera),
Tomato (Lycopasicum Esculentus) And Garlic (Allium Sativum)

Gulcin, 1. (2005). The Antioxidant and Radical Scavenging Activities of Black Pepper (Piper nigrum)
Seeds. International Journal of Food Sciences and Nutrition, 56(7): 491-499
doi:10.1080/09637480500450248

Habanabashaka, M., Sengabo, M., and Oladunjoye, I. O. (2014). Effect of Tomato Waste Meal on Lay
Performance, Egg Quality, Lipid Profile and Carotene content of Eggs in Laying Hens. Iranian
Journal of Applied Animal Science: 4(3) 555-9.

Harunobu A., Brenda L. P., Hiromichi M., Shigeo K. and Yoichi I. (2001). Intake of Garlic and Its
Bioactive Components. American Society for Nutritional Sciences, 995S-1002S. Downloaded from
https://academic.oup.com/jn/article-abstract/131/3/955S/4687054 by guest on 20 October 2018.

Ibrahim, S., Mohammed, M., & Lamidi, R. (2024). Phytochemical screening and acute toxicity study of
aqueous leaf extract of Telfairia occidentalis on albino rats. Asian Journal of Research and
Biochemistry. https://files.sdiarticle5.com/wp-content/uploads/2025/02/Revised-
ms_AJRB.130194 v2.pdf

Idris S. (2011) Compositional Studies of Telfairia occidentalis leaves. American Journal of Chemistry;
1(2): 56-59.

Karangiya, V. K., Savsani, H. H., Patil, S. S., Garg, D. D., Murthy, K. S., Ribadiya, N. K., Vekariya, S. J.
(2016). Effect of dietary supplementation of garlic, ginger and their combination on feed intake,
growth performance and economics in commercial broilers, Veterinary World, 9(3): 245-250.

Kope¢, A., Piatkowska, E., Leszczynska, T., & Elzbieta, S. (2013). Healthy properties of garlic. Current
Nutrition and Food Science, 9(1): 59-64. https://doi.org/10.2174/1573401311309010010

Lako, J.; Trenerry, V.C.; Wahlqvist, M.; Wattanapenpaiboon, N.; Sotheeswaran, S.; Premier, R. (2007).
Phytochemical flavonols, carotenoids and the antioxidant properties of a wide selection of Fijian
fruit, vegetables and other readily available foods. Food Chemistry, 101, 1727-1741.
Do0i:10.1016/j.foofchem.2006.01.031

Leke, J. R., Mandey, J. S. and Nangoy. F. J. (2015). Nutrients and cholesterol of eggs affected by dried
tomato meal in laying hens. Int. J. Advanced Sci. Eng. Inform. Technol. 5(3):27-29.

Liu, R.H., (2004). Potential synergy of phytochemicals in cancer prevention: mechanism of action.
Journal of Nutrition. 134: 34795-34855.

Marina, S., Masood S. B., Aamir, S. and Saira, T. (2014) Chemical and mineral analysis of garlic: a
golden herb. Pakistan Journal of Food Sciences, Volume 24, Issue 1, Page(s): 108-110

Mcdonald, P., Edwards, R.A., Greenhalgh, J.F.D., Morgan, C.A., Sinclair, L.A. and Wilkinson, R.G.
(2010).Animal Nutrition 7" Edition.Pearson publishers, London, pp 103-137.

Miliauskas, G., Venskutonis & van Beek, T. A. (2004). Screening of Radical Scavenging Activity of
some Medicinal and Aromatic Plants Extracts. Food Chemistry, 85(2), 231-237.
https://doi.org/10.1016/j.foodchem.2003.05.007

Nour, V., Panaite, T. O., Ropota, M., Turcu, R., Trandafir, 1., & Corbu, A. R. (2018). Nutritional and
bioactive compounds in dried tomato processing waste. CyTA-Journal of Food, 16(1), 222-229.
https://doi.org/10.1080/19476337.2017.1383514

Nworgu, F.C., Ekemezie, A.A.O. Ladele, A.O. and Akinrolabu, B.M. (2007a). Performance of Broiher
chickens served Heat-treated fluted pumlpkin (Fluted pumpkin) Leaves Extract Supplement.
Afrcian Journal of Biotechnology, 6(6): 818-825.

Nworgu, F.C., Ogungbenro S.A. and Solesi, K.S. (2007b). Performance and Some Blood Chemistry
Indices of Broiler Chicken Served Fluted pumpkin (Fluted pumpkin) Leaves Extract Supplement.
American-Eurasian Journal of Agric and Environmental Science, 2(1): 90-98.

Revell, D.K., Zarrinkalam, M.R. and Hughes, R.J. (2009). Iron content of eggs from hens given diets
containing organic forms of iron, serine and methyl group donors, or phytoestogens. Poultry
sciences, 30(4): 536-46.

Sahin, K., Orhan, C., Tuzcu, M., Sahin, N., Hayirli, A., Bilgili, S., and Kucuk,O.(2016).Lycopene
activates antioxidant enzymes and nuclear transcription factor systems in heat-stressed broilers.
Poultry Science, 95:1088—1095 http://dx.doi.org/10.3382/ps/pew012

Cite this article as:
35 Hakadu, S. et. al.. (2025). Assessment of the Phytochemical and Nutrient Content of Fluted Pumpkin (7elfairia
Occidentalis), Moringa (Moringa Oleifera), Tomato (Lycopasicum Esculentus) And Garlic (A/lium Sativum).
International Journal of Science and Engineering and Technology (IJSE), 1(2) 28-36.


https://files.sdiarticle5.com/wp-content/uploads/2025/02/Revised-ms_AJRB.130194_v2.pdf
https://files.sdiarticle5.com/wp-content/uploads/2025/02/Revised-ms_AJRB.130194_v2.pdf
https://doi.org/10.2174/1573401311309010010
https://doi.org/10.1016/j.foodchem.2003.05.007
https://doi.org/10.1080/19476337.2017.1383514
http://dx.doi.org/10.3382/ps/pew012

Assessment of the Phytochemical and Nutrient Content of Fluted Pumpkin (7elfairia Occidentalis), Moringa (Moringa Oleifera),
Tomato (Lycopasicum Esculentus) And Garlic (Allium Sativum)

Salawu, S.0., Akindahunsi A.A. and Comuzzo, P. (2006). Chemical Composition and in vitro
Antioxidant Activities of Some Nigerian Vegetables. Journal of Pharmacology and Toxicology,
1(5): 429-437.

Sarker, A., Goh, K. K. T., Singh, R. P. & Singh, H. (2009). Behaviour of an oil-in-water emulsion
stabilized by B-lactoglobulin in an in vitro gastric model. Food Hydrocolloids, 23(6), 1563-1569.
https://doi.org/10.1016/j.foodhyd.2008.10.014

Sebola, N.A., Mlambo, V., and Mokoboki, H.K. (2017) Chemical characterisation of Moringa oleifera
Leaves and the apparent digestibility of Moringa oleifera leaf meal-based diets offered to three
chicken strains.

Siasos, G.; Tousoulis, D.; Tsigkou, V.; Kokkou, E.; Oikonomou, E.; Vavuranakis, M.; Basdra, E.K.;
Papavassiliou, A.G.; Stefanadis, C. (2013) Flavonoids in atherosclerosis: An overview of their
mechanisms of action. Curr. Med. Chem., 20, 2641-2660.

Sultana, B. & Anwar, F. (2008). Flavonols (kaempeferol, quercetin, myricetin) contents of selected fruits,
vegetables and medicinal plants. Food Chemistry, 108(1), 879-884.
https://doi.org/10.1016/j.foodchem.2007.11.053

Ustundag, A.O. and Ozdogan, M. (2016). Using Moringa oleifera in poultry Nutrition. Journal of
Agricultural Faculty of Uludag University; 30: 195-201.

Vergara-Jimenez, M. Almatrafi, M. M. and Fernandez, M. L. (2017). Review: Bioactive Components in
Moringa oleifera Leaves Protect against Chronic Disease. Antioxidants 6, 91: 1-12;
doi:10.3390/antiox6040091

Vergara-Jimenez, M. Almatrafi, M. M. and Fernandez, M. L. (2017). Review: Bioactive Components in
Moringa oleifera Leaves Protect against Chronic Disease. Antioxidants 6, 91: 1-12;
doi:10.3390/antiox6040091

Vergara-Jimenez, M. Almatrafi, M. M. and Fernandez, M. L. (2017).Review: Bioactive Components in
Moringa Oleifera Leaves Protect against Chronic Disease. Antioxidants 6, 91: 1-12;
doi:10.3390/antiox6040091

Xiaosong Li & Yuru Lan. 2025 (2025). Association between higher dietary lycopene intake and reduced
depression risk among American adults: evidence from NHANES 2007-2016. Frontiers in
Nutrition. https://doi.org/10.3389/fhut.2025.1538396

Zhilen J, Mengeheng T, Jianming W. (1999). The determination of flavonoid contents in mulberry and
their scavenging effects on superoxide radicals. Food Chemistry, 64:555-559.

Cite this article as:
36 Hakadu, S. et. al.. (2025). Assessment of the Phytochemical and Nutrient Content of Fluted Pumpkin (7elfairia
Occidentalis), Moringa (Moringa Oleifera), Tomato (Lycopasicum Esculentus) And Garlic (A/lium Sativum).
International Journal of Science and Engineering and Technology (IJSE), 1(2) 28-36.


https://doi.org/10.1016/j.foodhyd.2008.10.014
https://doi.org/10.1016/j.foodchem.2007.11.053
https://doi.org/10.3389/fnut.2025.1538396

