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ABSTRACT

The study looked at the utilization of waste legumes as a source of protein to reduce risk of cardiovascular
diseases among aged persons in Bayelsa State. The experimental research design was adopted in the
study. The legume samples were taken to the nutritional lab for extraction to obtained residue from
samples. The residues were further processed to food source and tested to obtain fat, moisture content,
crude protein and carbohydrate. The findings obtained from the study showed that beans, soya bean,
peanuts and peas had a high content of ash and crude protein at a range of 0.22 to 33.24. Also further
findings showed that beans, Soya bean, Peanuts and Peas had a moisture, ash and crude protein
percentage of 9.72, 6.3, 33.24; 83.24, 0.45, 11.02; 81.12, 0.33, 12.22 and 72.1, 0.22, 11.10 respectively.
Further findings revealed that beans, soya bean, peanuts and peas had a high content of fat and
carbohydrate at a range of 0.22 to 12.33. Based on the findings, it was recommended that residue obtained
from legumes should be further processed and used as source of food for aged persons with
cardiovascular diseases.
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INTRODUCTION

Over the years human has constantly consumed various types of foods of which some meals had add
some significant nutrient value to their systems. As age and time flies, some sets of food is no longer
required for consumption as they pose such a huge treat to the health system. Food is looked upon as a
good source of biologically significant compounds that portrait a great impact to advance the overall
status of human health system. Generally, most people would say food is life. People in the world
gradually shift their diet to foods with enough vitamins, polyphenols, carotenoids, essential oils, proteins,
and peptides Castillo, et al, (2017). This is to boast their immune systems. The choice of meal selections
is based on health value and futuristic sustainability.

Observation show that bioactive peptides found in different food have been a case study of many research
to comprehend their potential effects on the aversion of CVD, hypertension, dyslipidemia, cancer, and
microbial infections (Cicero, Fogacci and Colletti, 2017). CVD is recorded to have caused a lot of
casualties in recent times. Cardiovascular diseases are the number one cause of death globally and
accounts for 17.9 million lives lost each year. An estimated 130 million people are predicted to contract
this disease by 2035 in the United States alone. This observation is based on predominant consumption of
certain diet that may inflate the effect in the future.
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In 2016, 17.6 million deaths were recorded globally based on clinical report. Highest mortality rates were
found to be in Eastern Europe and Central Asia. Categories of CVD that affect human health are coronary
artery disease, congenital heart disease, stroke, heart failure, and rheumatic heart disease (Cicero, Fogacci
and Colletti, 2017).. Coronary artery disease and stroke account for 80% and 75% of CVD deaths in
males and females, respectively. Epidemiologic studies suggest that increased consumption of fruits and
vegetables coupled with a healthy lifestyle may lower the risk of CVD. Because of this, the development
of nutritionally enhanced and functional foods to address health concerns is rapidly increasing.
Functional foods are those that provide beneficial health effects to humans beyond nutrition. These foods
are legumes, berries, and herbs that are rich in vitamins, minerals, antioxidants, and proteins. These
vitamins contained in these foods are meant to boast the blood cells and increase the chances of the body
resistance to disease. Their consumption appears to be associated with decreased occurrence of
cardiovascular and gastrointestinal diseases (Elmaliklis, Liveri, Ntelis, Paraskeva, Goulis, Koutelidakis,
2019). As recorded in 2018, the global market of functional foods is growing very rapidly with projected
market estimates of 150 billion US dollars (Cicero, Fogacci and Colletti, 2017).
Although many foods exhibit therapeutic potentials, legume based food is currently being valued
worldwide due to their importance, functionality, and their availability as a meat alternative. As a
functional food, legumes contain approximately 20-45% proteins, 60% complexcarbohydrates, 5-37%
dietary fiber and have a relatively low fat content. According to records published there is a bioactive
peptides isolated from various legumes demonstrate hypocholesterolemic, antihypertensive,
antiatherogenic, and hypoglycemic properties among others. For instance, kidney beans
(Phaseolusvulgaris L.) and peanuts (Arachishypogaea L.) showed significant cholesterol lowering effects
in vitro (DeLeon, Torio Manalo and Aguda, 2013). Peptides extracted from hyacinth bean (Lablab
purpureus L.), mungbean (Vigna radiata) and cowpea seed (Vigna unguiculata) exhibit remarkable
antihypertensive activity.
Currently, pharmacological therapy is the first-in-line treatment for patients with CVD. Other modern
therapies such as aspirin, lipid-lowering treatments, and antihypertensive drugs are commonly applied. In
recent times, non-pharmacologic interventions such as the Mediterranean diet and the Dietary Approaches
to Stop Hypertension (DASH) also show significant contributions to the management of CVD that has
enhanced individual’s stability and quality of life. These interventions include the incorporation of
legumes, vegetables, fruits, and dairy foods in the diet to proffer cardiovascular protective effects.
However, the mechanisms on how these bioactive peptides and other functional components from
legumes provide beneficial health effects are still uncertain though several clinical trials exhibited a
positive correlation of such legume intake and CVD prevention. Some other bioactive peptides have the
ability to inhibit the angiotensin-1 converting enzyme (ACE1) which has a vital role in increasing blood
pressure in the body by converting angiotensin-1 to angiotensin-1l (Castillo, Angelia, Torio, Belina-and
Aldemita, 2017) . Inhibiting ACE1 can effectively reduce the risk of hypertension and, thereby, prevent
heart diseases. Food legumes have been acknowledged as a good source of ACE-inhibitory peptides.
Kinetic studies reveal that many of the sepeptide sactas competitive inhibitors to the active site of ACE,
indicating the possible peptide structural similarities to that of the endogenous substrate of the enzyme.
Legume proteins are also potential sources of hypochole sterolemic peptides. For instance, glycinin from
soy is the parent protein of the LPYPR hypocholesterolemic peptide. This peptide is structurally similar
to enterostatin, a hypocholesterolemic peptide intrinsically secreted in the gastric and intestinal mucosa.
Aside from being a structural homologue of enterostatin, LPYPR along with another glycinin derived
peptide, IAVPGEVA, are also competitive inhibitors of 3-hydroxy-3-methylglutaryl CoA (HMGCoA)
reductase, the main enzyme targeted for the regulation of cholesterol biosynthesis. Structure-activity
studies identified some key features in the affectivity of both peptides, namely, their hydrophobic region,
having less than four amino acids in length, and the presence of a proline residue at any position except at
the N-terminal (Erdmann, Cheung, and Schréder, 2008).
Inhibition of 3-hydroxy-3-methyl-glutaryl-coenzyme A reeducate (HMG-CoA reductase) and the ability
to bind bile acids could also prevent hypercholesterolemia by inducing cholesterol conversion to
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additional bile salts reducing low density lipoprotein-cholesterol (LDL-C) levels. There are also other
bioactive peptides that can reduce plasmatriglycerides (TAGs) by lowering hepatic very low-density
lipoprotein (VLDL) synthesis. Hence, the further integration of legume-based diets can provide beneficial
effects against the severe effects of CVD compared to some conventional therapies supplemented with
reduced health benefits and adverse side effects with long-term use. This review explores the importance
of legumes as a functional food and the effects of some of their proteins and isolated bioactive peptides to
reduce and/or prevent CVDs and their associated risk factors.
However, the study intends to examine the utilization of waste legumes as a source of protein to reduce
risk of cardiovascular diseases among aged persons in Bayelsa State.
Statement of the Problem
There is an increase in vascular stiffness mainly due to alterations in the vascular media. For arterial
systolic blood pressure to increase with age there is a wide variation among individuals (Cicero, Fogacci
and Colletti, 2017). The intrinsic heart rate reduces with aging and there is reduced responsiveness to
catecholamine stimulation. Progressive left ventricular hypertrophy with age occurs concurrently with the
rise in arterial systolic blood pressure. The moderate myocardial hypertrophy of aging appears to be a
successful adaptation to maintain normal heart volume and myocardial function in the presence of
increased arterial pressure. Alterations in the physical properties of the heart prolong relaxation which
causes a decrease in early diastolic left ventricular compliance. There is the need to develop a dietary
system to reduce the risk of increase of CVVD among the elderly.
Purpose of the study
The study examined the utilization of waste legumes as a source of protein to reduce risk of
cardiovascular diseases among aged persons in Bayelsa State. Specifically, the study sought to:
1. Find out the percentage ash, Moisture Content and Crude Protein obtained from residue of
legumes such as beans, soya bean, peanuts and Peas.
2. Find out the percentage fat and carbohydrate obtained from residue of beans, soya bean, peanuts
and Peas.
Research Questions
The following research questions were used as a guide for the study:
1. What is the percentage ash, Moisture Content and Crude Protein obtained from residue of
legumes such as beans, soya bean, peanuts and Peas?
3. What is the percentage fat and carbohydrate obtained from residue of beans, soya bean, peanuts
and Peas?
Scope of the Study
The study is limited to the utilization of waste legumes as a source of protein to reduce risk of
cardiovascular diseases among aged persons in Bayelsa State.

LITERATURE REVIEW

The Application of Legumes as Functional Food for Cardiovascular Diseases

Most homes in the world consume protein as their daily meals. It is advised that children should eat
protein while growing up as it contains a lot of vital minerals needed for building body tissues. Over the
last few years, consumption of plant proteins including those from various legumes such as pea, lupin,
cowpea, jack bean, mung bean, chickpea, lentils, and soybean had increased due to their numerous
associated health gains. It has been observed that consuming legumes can aid in the prevention and
treatment of various diseases including CVD (Trinidad et al, 2010).

Constant legume intake was shown to reduce serum total cholesterol (TC), LDL-C, and TAG levels and
hightens high-density-lipoprotein-cholesterol (HDL-C) levels (Mustafa, 2020). This may reduce the
chance of having CVD among aged persons. Bioactive peptides from storage proteins such as albumins
and globulins are mainly responsible for numerous properties connected to disease prevention including
many cardiovascular connected situations (Maphosa and Jideani, 2017). For instance, protein
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hydrolysates from the common bean showed hypocholesterolemic activity by preventing oxidative stress
and inflammation in vivo through the regulation of adipocytokines.
In addition, these black bean protein hydrolysates showed hypoglycemic properties by inhibiting the
GLUT2 and SGLT1 glucose transporters. Other legume bioactive components that are advantageous in
reducing the risk of CVD are polyphenols. These are naturally occurring substances that vary in structure
and are commonly enriched in fruits, vegetables, tea, and wine. Flavonoids are made up most of different
polyphenols such as flavones, flavanol, flavonols, and flavononones. Daidzein and genistein, two of the
major is oflavones from soybeans, showed activity in regulating pancreatic beta cells in organisms with
insulin-dependent diabetes. Also, the intake of soy iso flavones has resulted in high adenosine
monophosphate protein kinase (AMPK) activation which regulates lipid and glucose metabolism.
Results also show that soybean genistein was reported to improve endothelial nitric oxide synthase
(eNOS) gene transcription and protein synthesis in human vascular endothelial cells which gives
protective effects and prevented the prevalence of hypertension. In addition, other phenolic compounds
from the common bean lowered lipid levels by inhibiting lipid accumulation in 3T3-L1 adipocytes cells.
Experimental studies using Saponins from chickpeas were identified to inhibit pancreatic lipase (Kypreos
et al, 2018). Rats subjects fed with the common bean (P. vulgaris L.) revealed weight loss, increased in
plasma lipid profiles, and reduces in value of plasma TC and LDL-C without affecting HDL-Candtotal
TAG level seven just after several hours post-feeding. Such ratsal revealed low visceral adiposity and
adipocyte size while increasing hepatic carnitine palmitoyl-transferase | (CPT-1),akeyenzyme regulating
long chain fatty acid oxidation resulting in lowered levels of circulating TAGs (Trehan et al, 2015). A
pulse-rich diet containing two daily servings of beans, chickpeas, lentils, or peas fed for two months to
more than 100 people who are 50 years of age or above lowered their total cholesterol (TC) by 8.3% and
low density lipoprotein-cholesterol (LDL-C) by 7.9% and was ascribed to decrease the risk against CVD.
According to laboratory data observation, in hypercholesterolemia adults, consumption of a single half-
cup serving of Phaseolusvulgaris L. for eight weeks led to decreased serum LDL-C and TC by 5% and
6%, respectively, reducing coronary heart disease risk by 5-12% (Jangetal., 2010). The risk of death is
reduced by 8% for every 20 g intake of legumes (World Health Organization, 2017).
The consumption of legumes for men and women at least four or more times per week have a minimal
risk of coronary heart disease by 22% and CVD by 11% compared to people who consume legumes only
once a week. There is on lyah and ful of literature describing how the recipient’s genotypic variation
influences the cardiovascular benefits of these legumes. Jangetal., (2010) found significant variation in
TAG and HDL-C levels associated with the T->C allelic change at position 1131 of the Apolipoprotein
A5 (ApoAS5) gene (ApoA5-1131T->C). ApoA5-overexpressing mice showed 65% reduced plasma TAG
concentrations while the ApoA5-knockout mice exhibited approximate four times higher TAG levels.
Based on human Apo5 polymorphism studies, the most frequently analyzed ApoAS5 variant is 1131T->C
with the C allele associated with higher TAG levels. This SNP was observed to interact with various
dietary factors especially dietary fat that affect TAG concentrations such as found in diabetic
dyslipidemia and is associated with increased coronary arterial disease (CAD) risk.
In the work of Jang et al., (2010), modification of a third of the participants’ diets from refined rice to
legumes as a carbohydrate source three times a day, supplementation of increased vegetable intake (30—
70 g/unit/day) and a regular 30-min walk after dinner each day (Dietary Intervention and Regulatory
Exercise, DIRE) for 12 weeks resulted in the reduced rate of decrease in TAG levels from 20% for the TT
genotype to only 11.7% connected to the TC/CC genotype (p < 0.001) and for HDL-C from 9% for the
TT genotype to 5% associated with the TC/CC genotype (p < 0.001) while ApoA5 plasma concentrations
increased by 7.37% (p < 0.1) for the TT genotype, but was shown to be statistically insignificant to the
5.12% increase associated with the TC/CC genotype (Patoulias, et al, 2020). The same group later studied
humans with impaired fasting glucose and those who were newly diagnosed with Type Il diabetes whose
diets were modified to replace refined rice intake with an equal proportion of legumes, barleys, and whole
grains thrice a day and supplementation of increased vegetable intake (30—70 g/unit/day) for 12 weeks. In
this study, the reduction of TAG levels decreased from 11.6% for the TT genotype to only 7.2% for the
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TC/CC genotype (p<0.05) while there is an increase, though not statistically significant, in HDL-C levels
from 4.97% correlated with the TT genotype to only 5.35% when associated with the Callele. ApoA 5
plasma concentrations were detected to be 10.5 % for the TT genotype while it was found to be 13.5%
when associated with the C allele (Rattanachaikunsopon and Phumkhachorn, 2018).

METHODS

The experimental research design was adopted in the study. The legume samples were taken to the
nutritional lab for extraction to obtained residue from samples. The residues were further processed to
food source and tested to obtain fat, moisture content, crude protein and carbohydrate. The residue was
subject to drying to obtain moisture content. Liquid composite was extracted to obtain fat and
carbohydrate using apparatus in nutritional laboratory. The crude protein was tested on each of the sample
to obtain its value. The ash was dried at varied temperature to obtain the percentage at each sample from
the legumes. Simple percentages were used to obtain the respective value of the sample arranged in a
tabular format.

DATA ANALYSIS

Research Question one

What is the percentage ash, Moisture Content and Crude Protein obtain from residue of legumes such as
beans, soya bean, peanuts and Peas?

Table 1: The percentage ash, Moisture Content and Crude Protein obtain from residue of legumes such as
beans, soya bean, peanuts and Peas

S/IN | Legumes % Moisture | % Ash % Crude Protein
Content

1 Beans (Residue) 9.72 6.3 33.24

2 Soya bean (Residue) 83.24 0.45 11.02

3 Peanuts (Residue) 81.12 0.33 12.22

4 Peas 72.10 0.22 11.10

Data obtained from table 1 show that beans, soya bean, peanuts and peas had a high content of ash and
crude protein at a range of 0.22 to 33.24.
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Figure 1: The percentage ash, Moisture Content and Crude Protein obtain from residue of legumes such
as beans, soya bean, peanuts and Peas

Findings obtained from figure 1 shows that beans, Soya bean, Peanuts and Peas had a moisture, ash and
crude protein percentage of 9.72, 6.3, 33.24; 83.24, 0.45, 11.02; 81.12, 0.33, 12.22 and 72.1, 0.22, 11.10
respectively.

Research Question Two: What is the percentage fat and carbohydrate obtained from residue of beans,
soya bean, peanuts and Peas?

Table 2: Percentage fat and carbohydrate obtained from residue of beans, soya bean, peanuts and Peas.

SIN | Legumes % Fat % Carbohydrate
1 Beans (Residue) 0.22 11.24

2 Soya Beans (Residue) 0.44 12.33

3 Peanuts (Residue) 0.23 10.12

4 Peas 0.55 9.56

Data obtained from table 2 shows that beans, soya bean, peanuts and peas had a high content of fat and
carbohydrate at a range of 0.22 to 12.33.
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Figure 2: The percentage fat and carbohydrate obtain from residue of legumes such as beans, soya bean,
peanuts and Peas

Findings obtained from figure 2 shows that beans, Soya bean, Peanuts and Peas had a fat and
carbohydrate percentage of 0.22, 11.24; 0.44, 12.33; 0.23, 10.12 and 0.55, 9.56 respectively.

Summary of Findings

The findings obtained from the study can be summarized as follows:

1. Data obtained from table 1 show that beans, soya bean, peanuts and peas had a high content of
ash and crude protein at a range of 0.22 to 33.24.

2. Findings obtained from figure 1 shows that beans, Soya bean, Peanuts and Peas had a moisture,
ash and crude protein percentage of 9.72, 6.3, 33.24; 83.24, 0.45, 11.02; 81.12, 0.33, 12.22 and
72.1,0.22, 11.10 respectively.

3. Data obtained from table 2 shows that beans, soya bean, peanuts and peas had a high content of
fat and carbohydrate at a range of 0.22 to 12.33.

4. Findings obtained from figure 2 shows that beans, Soya bean, Peanuts and Peas had a fat and
carbohydrate percentage of 0.22, 11.24; 0.44, 12.33; 0.23, 10.12 and 0.55, 9.56 respectively.

DISCUSSION OF FINDINGS

The findings obtained from the study showed a high percentage of fat, crude protein, carbohydrate,
moisture content and ash obtained from residue of beans, soya bean, peanuts and Peas. This is in line with
the view of Trehan, et al, (2015) that opined that residues of legumes has a high percentage of fat, crude
protein, carbohydrate, moisture content and ash which can be a good substitute for meat.

CONCLUSION

The findings shows that the showed a high percentage of fat, crude protein, carbohydrate, moisture
content and ash obtained from residue of beans, soya bean, peanuts and Peas. This implies that aged
persons having cardiovascular disease can consume processed products from residue of legumes. This
will enable them to avoid the risk of losing their lives.
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RECOMMENDATIONS
The following recommendations were made from the findings:
1. Residues obtained from legumes should be further processed and used as source of food for aged
persons with cardiovascular diseases.
2. Seminars and public enlightenment program should be organized to train nutritionist on how to
produce food items from residues of legumes.

REFERENCES

Castillo, I.; Angelia, M.; Torio, M.; Belina-Aldemita, M. (2017) Antihypertensive Property of the Peptic and
Chymotryptic Hydrolysates Derived from the Crude Protein Extract of Okra [Abelmoschus esculentus
(L.) Moench} Seeds. Int. Food. Res. J. 2017, 24, 2586-2592.

Cicero, A.F.G.; Fogacci, F.; Colletti, A. (2017) Potential Role of Bioactive Peptides in Prevention and Treatment of
Chronic Diseases: A Narrative Review. Br. J. Pharmacol. 2017, 174, 1378-1394.  [CrossRef]
[PubMed]

DeLeon,R.;Torio,M.;Manalo,M. and Aguda, R. (2013) Isolation, Purification and Characterization of the Major
Storage Proteinin Cowpea (Vigna unguiculata) Seed with Bioactive Peptides Exhibiting Antiangiotensin
I-Converting Enzyme Activity. In Proceedings of the 42nd Annual Convention of the Kapisanang Kimika
ng Pilipinas—Southern Tagalog Chapter, Southeast Asian Regional Center for Graduate Study and
Research in Agriculture (SEARCA), University of the Philippines Los Bafios, Laguna, Philippines, 29-30

October 2013; p. 26.

Elmaliklis, 1.-N.; Liveri, A.; Ntelis, B.; Paraskeva, K.; Goulis, I.; Koutelidakis, A. (2019).

Increased Functional Foods’ Consumption and Mediterranean Diet Adherence May Have Protective Effect in the
Appearance of Gastrointestinal Diseases: A Case—Control Study. Medicines 2019, 6, 50. [CrossRef]

Erdmann, K.; Cheung, B.W.Y; Schréder, H. (2008) The Possible Roles of Food-Derived Bioactive  Peptides in
Reducing the Risk of Cardiovascular Disease. J. Nutr. Biochem. 2008, 19, 643-654. [CrossRef]
[PubMed]

Kypreos, K.E.; Bitzur, R.; Karavia, E.A.; Xepapadaki, E.; Panayiotakopoulos, G. and Constantinou, C. (2018)
Pharmacological Management of Dyslipidemia in Atherosclerosis: Limitations, Challenges, and New
Therapeutic Opportunities. Angiology 2018, 70, 197-209. [CrossRef] [PubMed]

Maphosa,Y. and Jideani,V. (2017). The Role of Legumes in Human Nutrition. In Functional Food—Improve Health
through Adequate Food Maria ChavarriHueda; Department of Food Science and Technology, Cape
Peninsula University of Technology: Bellville, South Africa, 2017; pp. 103-122. ISBN 978-953-
51-3440-4.

Mustafa, K.; Ajmal, I.; Naz, T.; Fazili, A.; Bai, X.; Song, Y. (2020). Bioactive Functional Foods for
Cardiovascular Diseases. Am. J. Biochem. Biotechnol. 2020, 16, 354-369. [CrossRef]

Rattanachaikunsopon, P.; Phumkhachorn, P.(2018) Functional Food: What Are They? And Why Are They So
Popular? Acta Sci. Nutr. Health 2018, 2, 26-27.

Trinidad, T.P.; Mallillin, A.C.; Loyola, A.S.; Sagum, R.S.; Encabo, R.R. (2010) The Potential Health  Benefits
of Legumes as a Good Source of Dietary Fibre. Br. J. Nutr. 2010, 103, 569-574. [CrossRef]
[PubMed]

Trehan, I.; Benzoni, N.S.; Wang, A.Z.; Bollinger, L.B.; Ngoma, T.N.; Chimimba, U.K.; Stephenson, K.B.; Agapova,
S.E.; Maleta, K.M.; Manary, M.J. (2015) Common Beans and Cowpeas as Complementary Foods
to Reduce Environmental Enteric Dysfunction and Stunting in Malawian Children: Study Protocol for
Two Randomized Controlled Trials. Trials 2015, 16, 520. [CrossRef] [PubMed]

Patoulias, D.; Stavropoulos, K.; Imprialos, K.; Athyros, V.; Doumas, M.; Karagiannis, A. (2020) Pharmacological
Management of Cardiac Disease in Patients with Type 2 Diabetes: Insights into Clinical Practice. Curr.
Vasc. Pharmacol. 2020, 18, 125-138. [CrossRef]  [PubMed]

World Health Organization (2017). Cardiovascular Diseases (CVD). 2017. Awvailable online:
https://www.who.int/news-room/factsheets/detail/cardiovascular-diseases-(cvds) ~ (accessed on 6
September 2020).

89



