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ABSTRACT: To document for the populace the nutritional values of the five most consumed legumes
in Eastern Nigeria, the protein fractions (albumin, globulin, prolamin, and glutelin fractions) of
Voandzeia geocarpa (Okpa), Phaseolus coccineus (Akidi), Cajanus cajan (Fiofio/agbugbu), Phseolus
multifarious (Ozaki/azam) and Vigna unguiculate (Beans) are assayed. The Biuret reagent
spectrophotometric method was followed using bovine serum albumin (30%) as a standard. The result
reveals that C. cajan, ranked the best of all the legumes appraised followed by V. geocarpa, P. coccineus,
P. multifarious, and V. unguiculate. V. unguiculate, P. multifarious and V. geocarpa are richer in albumin
while C. cajan and V. geocarpa are rich in globulin. Based on the nutritional and medicinal richness of
these legumes, there is need to encourage the people to increase their consumption to compensate for
animal protein deficiency in diet menu of average Eastern Nigerian family.
Keywords: Legumes, protein fraction, nutraceutical benefits, commonly consumed.

Introduction

Plants that produce seeds within the pods belong to the family called Fabaceae/Leguminosae and they
include peas, lentils, beans, peanuts, and other podded plants that are consumed as food (Singh Sandhu
& Kumar Chaturvedi, 2025; Savita et al., 2021; Grygier et al., 2022).

Legumes are rich in protein (composed of about 20—45%), amino acids, healthy carbohydrates with low
effect on blood sugar (6—62%), dietary fiber (3-31%), essential minerals, mono and polyunsaturated
healthier fats (1.6-49.7%), inorganic constituents after burning (ash 2-4.7%) and vitamins for the human

diet. Legumes possess hypocholesterolemia, antiatherogenic, anticarcinogenic and hypoglycemic
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properties among other health benefits and verities enjoyed by different societies of the world for
humans and animals’ food (Singh et al., 2022; Guo et al., 2024; Ndovie et al., 2025; Maphosa & Jideani,
2017; Polak et al., 2015).

The four most studied major constituents of legume seed protein fraction that varies among species are
albumin and globulin fractions while prolamin and glutelin fractions are very low (Vasconcelos et al.,
2010; Teka et al., 2020; Adewoleet al., 2023; Sanchez-Chino et al., 2015; Zhang et al., 2024).

Albumin is the water-soluble fraction that helps maintain the colloid osmotic pressure (COP), that
transport water soluble such as bilirubin, hormones, metals, vitamins, and drugs, that regulates pH as a
buffer, acts as an antioxidants, coagulator, and aids wound healing in the body (Moman ET AL., 2022;
lizaka et al., 2011; Belinskaia et al., 2021; Evans, 2002; Miller, A. & Jedrzejczak, 2001; Kouris-Blazos &
Belski, 2016). Albumin is essential in maintaining growth and repairing tissues. It also plays a major
role in fighting off infections, provides a source of energy to the body, and helps keep a balance among
body fluids (Messina, 2016).

Globulin is the fraction of protein that dissolves and can be extracted with sodium chloride solution. It
plays an important role in immune defense, liver function, blood clotting, and infection control. It
consists of numerous serum proteins responsible for the transport of nutrients, and metabolic reactions
and the complement systems as well as functioning as antibodies. Compared to albumin, Globulin
proteins has a higher molecular weight and can function as enzymes in many metabolisms, carrier proteins,
or antibodies (Messina, 2016; Villasante et al., 2025; Busher, 1990; Sanchez-Chino et al., 2015; Ndidi et
al., 2014).

Prolamin, a protein fraction from legumes is soluble in 70% ethanol, largely due to its abundance of
hydrophobic amino acids such as alanine, proline, leucine, and glutamine. It demonstrates superior
water holding and antioxidant capacity in addition to reported antihyperglycemic and antihypertensive
potential that may contribute to improved health and prevention of chronic disease. However prolamin
is characterized by low levels of essential amino acids such as lysine and tryptophan showing that
prolamin have very low nutritional value. Foods rich in prolamins (eg gluten) act as binders holding
foods together with high thermal stability. Despite these properties, they exhibit low digestibility in the
small intestine and are associated with celiac disease (Gammoh et al., 2023; Xing et al., 2023; Day, 2013;
Shewry 2019; Chirdo & Arranz, 2015; Ortiz-Sanchez et al., 2013; Daly et al., 2020; Cebolla et al., 2018;
Shah et al., 2024; Holding, 2014).

Glutelin is a water-insoluble protein fraction that becomes soluble in very dilute alkaline or acidic
solutions, as well as in detergents. It is primarily responsible for the elasticity and viscous
characteristics of bakery products, owing to its high molecular weight and its ability to form
complexes with other proteins such as gliadin. (Desikan, 2024; Ye et al., 2023; Zhang et al., 2022;
Marchetti et al., 2012; Li et al., 2024). Glutelin’s are rich in proline and glutamine amino acids, with
varying amount of phenylalanine, valine, and leucine which are responsible for their low aqueous
solubility. Other essential amino acids such lysine, methionine, and threonine are present as a nutrient
store for plant embryos, animals and humans (Takahashi et al., 2019; Ergiin et al., 2018). The major
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function is to supply nitrogen and amino acids during the germination of seeds (Guo et al., 2021;
Duvnjak et al., 2021; Limami et al., 2002; Onomo et al., 2010).

A diet rich in plant proteins like legumin reduced the levels of triglycerides, low-density lipoprotein
(LDL), and very low-density lipoprotein (VLDL) (bad) cholesterol and thereby reducing the incidence of
cancer, atherosclerosis, diabetes, high blood pressure, and other chronic metabolic diseases because it
acts as an antioxidant, anti-inflammatory and alternative chemo preventive therapy against various
chronic metabolic diseases. While on the other hand, it raises the level of high-density lipoprotein (HDL)
(good) cholesterol and support healthy albumin, globulin levels, which if low may cause health
challenges such as liver disease, kidney disease, or malnutrition (Islam & Siddiqua, 2020; Papaodyssea
et al., 2025; Najjar et al., 2018; Angeles et al., 2021; Elliott et al., 2022; Shahnaz et al., 2024; Rao &
Poonia, 2023; El-Sehrawy et al., 2025).

This study assays protein fractions (namely - albumins, globulins, glutelin, and prolamins) of the five most
commonly consumed legumes in South Eastern Nigeria (Vigna geocarpa, Phaseolus coccineus, Cajanus
cajan, Phaseolus multiflorus, and Vigna unguiculata) in other to evaluate the nutraceutical benefits
associated with each legume.

Materials and methods

Materials

The choice seeds of legumes were bought from the Eke Market Agbani of Enugu State Nigeria. Bovine
serum albumin, sodium chloride, sodium hydroxide, ethanol, copper sulphate, sodium potassium
tartrate and potassium iodide were all of analytical grade and obtained from Conraws Scientific LTD
Enugu Nigeria.

Sample preparation

Twenty grams of clean, dried and destoned legume seeds (V. geocarpa, P. coccineus, C. cajan, P.
multifarious and V. unguiculate) were ground and sieved repeatedly to obtain fine powder set aside for
subsequent analysis respectively.

Extraction of albumin, globulin, prolamin and glutelin fractions

To obtain albumin fraction 0.5 g of each ground sample was ground with 0.5 g acid washed sand to
release the intracellular protein present in the sample and homogenized with 100 ml distilled water and
filtered. The filtrate was used for spectrophotometric analysis (Nugraha. & Fitriani, 2023; Birghila et al.,
2015). The process was repeated but homogenized separately with 150 ml of 1M sodium hydroxide to
obtain globulin fraction (Soto-Madrid et al., 2022; Tan et al., 2011; Uttam et al., 2023; Akasha, 2014),
with 100 ml 70% ethanol to obtain prolamin (Tapia-Hernandez et al., 2019; Min-Xuan et al., 2010; Yang
et al., 2021), and with 50 ml of 0.1 M sodium chloride solution to obtain glutelin fraction (Idowu et al.,
2021; Fashakin et al., 2023; Makeri et al., 2017; Deb et al., 2023).

Spectroscopic analysis

The protein assay was spectroscopically studied by adding 4 ml of biuret reagent to I ml of 0.0, 1, 2, 2.5,
5 and 10 % bovine serum albumin (used in constructing the standard curve Table 1 and Fig.1) alongside
each extracted sample fraction of albumin, globulin, prolamin and glutelin respectively. The mixture
was vortexed three times to mix well and left undisturbed at room temperature for 20 minutes. The Peak
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pick method was employed using UV 250D PC series. The spectrophotometer was zeroed with distilled
water and the reagents. Then the optical density of each was determined at 540 nm and recorded
(Mahesha, 2012; Birghila et al., 2015; Sari et al., 2024).

Table 1: Standard curve preparation

Bovine serum albumin (30 %) 3.3 2.7 2 1.3 0.7
Distilled water (ml) 6.7 7.3 8.0 8.7 9.3
Biuret reagent (ml) 4.0 4.0 4.0 4.0 4.0
Absorbance 0.83 0.67 0.51 0.34 0.18
Protein concentration (%) 10 8 6 4 2
1
v 08
_c§ 0.6
S 04
-2 0.2
0
0 2 4 6 8 10

Concentration (%)

Figure 1: Standard curve graph using bovine serum albumin (30 %)

4.0 Results and discussion

Plant protein are known for decreased mortality risk especially cardiovascular, and cancer

mortality among other numerous biological activities including chemopreventive activities. The result
of this study showed that the legumes assayed are all an excellent source of protein and increased
consumption will significantly improve nutrition of poor third world nations (Langyan et al., 2022;
Yanni et al., 2024; Perraud et al., 2022; Rodriguez et al., 2022; Torheim & Fadnes, 2024; Lisciani et al.,
2024).

These protein fractions can be classified according to a study as: albumin (water soluble), globulin
(saline soluble); prolamin (alcohol soluble) and glutelin (alkaline soluble) (Oluwajuyitan & Aluko,
2025). The composition of the protein fractions in the five legumes studied are summarized in Table 2
& Figure 2. Among the five legumes assayed for protein fractions, V. geocarpa, P. coccineus were found
to be richer in the four protein fractions (albumin, globulin, prolamin and glutelin) followed by C. cajan
and V. unguiculate while P. multifarious was the least.

The results showed that the albumin protein fraction ranked second among other fractions in all the five
legumes assayed. In comparing the five legumes, the V. geocarpa and V. unguiculate were found to be
richer in albumin (4.8 and 4.6 %) followed by P. coccineus and P.s multifarious (3.9 %) while C. cajan
had a much smaller proportion of albumin (2.7 %). The percent fraction range of albumin in the total
proteins content is 10.3 -19.2 % (Table 2 & Fig. 2). Lu et al. 2022 reported a similar result (Lu et al.,
2022).

International Research Journal of Biology and Biotechnology
4|Page



International Research Journal of Biology and Biotechnology
Volume 14 Issue 1, January-March2025

ISSN: 2995-4487

Impact Factor: 12.23

https://kloverjournals.org/articles/index.php/bb

Table 2: Protein fractions of V. geocarpa, P. coccineus, C. cajan, P. multifarious and V.
unguiculate

Protein Samples

fractions (%)

V.geocarpa P.coccineus C.cajan P. V.unguiculate
multifarious
Albumin 4.8 £ 0.03 3.9 £ 0.01 2.7 £ 0.04 3.9 £ 0.07 4.6 £ 0.05
Globulin 10.0 £+ 0.08 16.4+0.03 24.2+0.02 15.0+0.06 9.2+ 0.01
Prolamin 0.8 + 0.02 1.0 £ 0.05 0.3 £0.03 0.77 £ 0.07 0.77 £ 0.09
Glutelin 2.2 +£ 0.03 2.6 £0.06 2.3+0.01 2.2 + 0.07 2.2 + 0.04

The results revealed that the globulin is far higher than other fractions (66-71.7 %) of the five legumes
appraised. This result agrees with previous studies that globulin is the main storage protein fraction of
the leguminous seeds (Sanchez-Chino et al., 2015; Onyango, 2022; Ohanenye et al., 2022; Oluwajuyitan
& Aluko, 2024; Sashikala et al., 2015; Koziol et al., 2012). C. cajan (24.2 + 0.02) had a higher
concentration of globulin than V. geocarpa (19.9 + 0.08 %), P. coccineus (16.4 + 0.03 %) while P.
multifarious had a slightly lower concentration of globulin (15.0 + 0.06 %). The least globulin fraction
was found on V. unguiculate (9.2 + 0.01 %) (Table 2 & Fig. 2).

25

20 B Albumin
15 r < A — ) Globulin
Glutelin
1 Prolamin Prolamin
' s oW .

o

Glutelin
Albumin

o u

Figure 2: Protein fractions of V. geocarpa, P. coccineus, C. cajan, P. multifarious and V. unguiculate

The prolamin content of the five legumes assayed for protein fraction differed from each other, but the
results are in agreement with previous studies that prolamin constitute the least of total amount of
proteins in legumes. Generally, prolamins fraction is not found in legumes or present in very low
proportions. Results of the present study showed that in the five legumes, the concentration of prolamin
was found to be the least protein fraction in all the five legumes. The observed low level of prolamin in
the five tested legumes (V.unguiculate (4.6 + 0.07%), P.coccineus (4.2 + 0.03 %), P. multifarious (3.5 +
0.02 %), V. geocarpa (2.9 + 0.08 %) and C. cajan (1.0 + 0.04%) indicates that legumes are not rich in
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prolamin protein fraction (Table 2 & Figure 2). This study agrees with some previous studies that
prolamins fraction is not found in legumes or present in very low proportions- (Carbonaro & Nucara,
2022; Yang et al., 2021; Holding, 2014; Vasconcelos et al., 2010; Akinhanmi et al., 2008; Oliveira et al.,
2017; Sanchez-Chino et al., 2015; Rajnincova et al., 2019).

The concentration of glutelin in V. geocarpa, P. coccineus, C. cajan, P. multifarious and V. unguiculate
ranges from 2.2-2.6 % It was found out from the studies that P. coccineus ss richer in glutelin (2.6 %)
followed by C. cajan (2.3 %) while V. geocarpa, P. multifarious, and V. unguiculate have the same amount
of glutelin (2.2 %). Legumes generally are not rich in glutelin’s and cannot be employed in bread baking
due to its inability to be elastic, and to trap gas during leavening (Neji et al., 2022; Nam et al., 2025;
Rashidah et al., 2007).

The highest protein content (Table 3, Fig, 3) was observed in C. cajan (29.5 + 0.03 %), followed by V.
geocarpa (27.7 + 0.01), P. coccineus (23.9 + 0.07 %), P. multifarious (21.9 + 0.04 %), while V.
unguiculate (16.8 + 0.02 %) showed the least content.

Table 3: Percent total amount of proteins of V. geocarpa, P. coccineus, C. cajan, P.
multifarious and V. unguiculate

Sample Percent total protein (%)
V. geocarpa 27.7 £ 0.01
P. coccineus 23.9 £ 0.07
C. cajan 29.5 + 0.03
P. multifarious 21.9 + 0.04
V. unguiculate 16.8 + 0.02

The total protein fraction (%) was calculated using the formula below
Protein fractions (%)

Total protrin fraction (%) = X100 "Eq. 1".

Percent total protrin (%)

These five legumes that were studied contained a significant amount of protein (16.8-29.5 %) (Table 3
& Figure 3). The rich protein content of these five legumes may be due to the root’s nitrogen-fixing
bacteria which transforms the impractical nitrogen gas into ammonium ion used in protein syntheses
(Maphosa & Jideani, 2017).

C. cajan (29.5 %) undoubtedly ranked first among the legumes assayed. V. geocarpa (27.7 + 0.0 %), P.
coccineus (23.9 + 0.07 %), and P. multifarious (21.9 + 0.04 %) are the second, third, and fourth richer
in protein content among the legumes widely consumed in Eastern Nigeria. While V. unguiculate (16.8
+ 0.02) has the least protein content.
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PERCENT TOTAL PROTEIN (%)

V. geocarpa,
27.7 W V. geocarpa
. P. coccineus
C. cajan

P. multifarious

V. unguiculate

Figure 3: Percent total amount of proteins of V. geocarpa, P. coccineus, C. cajan, P. multifarious and V.
unguiculate

Foods rich in albumin protein fraction are known to contain all the nine essential amino acids (histidine,
isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, and valine) and hence can
be called complete protein (Lopez & Mohiuddin, 2024). It was found from the studies that
V.unguiculate (27.4 %), is richer in albumin followed by P. multifarious (17.8 %), V. geocarpa (17.3 %),
and P.coccineus (16.3 %), while C. cajan (9.2 %) was the least (Table 4 & Figure 4). These legumes
screened are food rich in albumin that is vital for regulating body fluids such as blood pressure
and serves as a carrier for nutrients and other body chemicals such as vitamins, enzymes and hormones
and medications. Adequate intake can enhance repair and build tissue for optimal performance of vital
metabolic function and overall well-being (Belinskaia et al., 2021; Spada et al., 2021; Ashraf et al.,
2025;). Inadequate albumin called Hypoalbuminemia can be a very big health challenges in heart
failure, malnutrition, severe burns, and kidney disease (Gounden et al., 2023; Grodin et al., 2016;
Biancucci et al., 2025; Don & Kaysen, 2004).

Table 4: Percent fraction out of total amount of proteins of V. geocarpa, P. coccineus, C.
cajan, P. multifarious and V. unguiculate

Total protein Samples
fraction (%)
V.geocarpa P.coccineus C.cajan P. V.

multifarious unguiculate

Albumin 17.3+ 0.02 16.3+ 0.07 9.2 + 0.01 17.8 £ 0.04 27.4 + 0.06

Globulin 71.8 £ 0.03 68.6 £+ 0.05 82.0+0.02 68.5+0.04 54.8+0.01

Prolamin 2.9 + 0.08 4.2+0.03 1.0 £ 0.04 3.5+ 0.02 4.6 +0.07

Glutelin 7.9 £ 0.04 10.9 £ 0.06 7.8 + 0.03 10.1+ 0.01  13.1 + 0.05

Globulin mainly are composed of nine essential amino acid (histidine, isoleucine, leucine, lysine,
methionine, phenylalanine, threonine, tryptophan, and valine) Among them, C. cajan (82.0 + 0.02 %)
ranks highest followed by V. geocarpa (71.84 + 0.03 %), then P.coccineus (68.6 + 0.05 %) and P.
multifarious (68.5 + 0.04 %) while V.unguiculate (54.8 + 0.01%) had the least globulin (Table 4 & Figure
4)..The studies indicated that each of the five tested legumes are rich in globulin and will significantly
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promote healthier liver and kidney function, blood clotting, and fight infection (Maphosa & Jideani,
2017; Carbonaro & Nucara, 2022; Cakir et al., 2019; Affrifah et al., 2023).

The observed low level of prolamin in the five tested legumes ranges between 1.0-4.6 % of the total
protein content (V.unguiculate (4.6 £+ 0.07%), P.coccineus (4.2 + 0.03 %), P. multifarious (3.5 £ 0.02
%), V. geocarpa (2.9 + 0.08 %) and C. cajan (1.0 + 0.04%) (Table 4 & Figure 4) indicates that legumes
that are not rich in prolamin protein fraction and are less likely to trigger risks of immunogenic reaction
in individuals with celiac disease (Cebolla et al., 2018; Daly et al., 2020; Carbonaro & Nucara, 2022;
Rajnincova et al., 2019; Herrera-Quintana et al., 2025; Mlynekova et al., 2014; Taylor, 2014; Balakireva
& Zamyatnin, 2016).

B V. geocarpa
100

P. coccineus
80 .
C. cajan
60 N
V. unguiculate P. multifarious
40 P. multifarious = V. unguiculate
C. cajan
20 P. coccineus
V. geocarpa

Albumin Globulin Prolamin Glutelin

Figure 4: Percent fraction out of total amount of proteins of V. geocarpa, P. coccineus, C. cajan, P.
multifarious and V. unguiculate

The concentration of legumes glutelin ranges from 10-20 % (Neji et al., 2022), interestingly in this study
(Table 4 & Fig. 4), only V.unguiculate have a high concentration (13.1 %) of glutelin followed closely by
P.coccineus (10.9 %) and P. multifarious (10.1 %) with exception of V. geocarpa (7.9 %) and C. cajan (7.8
%) having a low concentration of glutelin. The floor of V.unguiculate, P.coccineus, and P. multifarious
can be employed in cake baking due to the high concentration of glutelin (10—15%) that qualifies them
(Daniela et al., 2023; Khalid et al., 2023; Mesta-Corral et al., 2024) except for V. geocarpa and Cajanus
cajan (7.9 and 7.8 % respectively).

Conclusion

C. cajan was found to have more protein content (29.5 %) and globulin protein fraction (82.0 %) than V.
geocarpa with total protein content of 27.7 % and globulin protein fraction of 71.8 %, P. coccineus with
total protein content of 23.9 % and globulin protein fraction of 68.6 %, and followed closely by P
multifarious with total protein content of 21.9 % and globulin protein fraction of 68.5 % while V.
unguiculate have the least total protein content (16.8 %) and globulin protein fraction of 54.8 %.
Albumin as the second richest protein fraction in the legumes screened was found to be highest in
V.unguiculate (27.4 %), followed by P. multifarious (17.8 %), V. geocarpa (17.3 %), and P.coccineus (16.3
%), while C. cajan (9.2 %) was the least. The legumes screened were found not to be rich in prolamin
protein fraction. Glutelin was found to be significant in V.unguiculate, P. coccineus, and P. multifarious.
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To prevent disease and live a healthier life, sufficient amounts of these legumes must be included in our

diet. People suffering from malnutrition, liver disease, kidney disease, diabetes, and other organ

problems need to increase the consumption of these legume. The floor of V.unguiculate, P.coccineus,

and P. multifarious can be employed in cake baking due to the high concentration of glutelin.

Author Contributions

Conception was by Ogbuanu, C.C., & Ike, O.C. Methodology was by Eze, C.N. & Anekwe, C.J

Investigation was by Okwesili, L.C., Akpata, 1., & Ajah, N.D. Writing—Original Draft Preparation by

Amobi, T.C, Writing—Review and Editing by Ugwoke, C. Funding Acquisition by all authors. All authors

have read and agreed to the published version of the manuscript.

Conflict of Interests

The authors declare that there is no conflict of interests regarding the publication of this paper, and it

was financed collectively by authors.

References

Singh Sandhu, J., & Kumar Chaturvedi, S. (2025). Legumes Crops Cultivation for Food, Feed and Soil
Health. IntechOpen. doi: 10.5772/intechopen.1008674

Savita, Sharma, A., Kalia, R., Sareen, S., Kumari, A., Jandyal, S., Katnoria, J.K., Bhardwaj, R. & Nagpal,
A.K. (2021). 16 - Genetic engineering of legumes for abiotic stress tolerance, Editor(s): Singh,
V.P., Singh, S., Tripathi, D.K., Prasad, S.M., Bhardwaj, R. & Chauhan, D.K. Abiotic Stress and
Legumes. Academic Press, pp. 371-393, https://doi.org/10.1016/B978-0-12-815355-0.00018-7.

Grygier, A., Chakradhari, S., Ratusz, K., Rudzinska, M., Patel, K.S., Lazdina, D. & Go6rnas, P. (2022).

Seven underutilized species of the Fabaceae family with high potential for industrial application as
alternative sources of oil and lipophilic bioactive compounds. Industrial Crops and Products, 186,
115251. https://doi.org/10.1016/j.indcrop.2022.115251.

Singh, N., Jain, P., Ujinwal, M. & Langyan, S. (2022). Escalate protein plates from legumes for
sustainable human nutrition. Front. Nutr. 9: 977986. doi: 10.3389/fnut.2022.977986.

Guo, F., Danielski, R., Santhiravel, S., & Shahidi, F. (2024). Unlocking the Nutraceutical Potential of
Legumes and Their By-Products: Paving the Way for the Circular Economy in the Agri-Food
Industry. Antioxidants (Basel, Switzerland), 13(6), 636.
https://doi.org/10.3390/antiox13060636

Ndovie, P., Nkhata, S. G., Geresomo, N., Fungo, R., Nyau, V., Banda, R., Munthali, J., Chizule, M., &
Manda, N. (2025). Nutritional, functional, and microbial qualities of legume-based flour blends
processed by SMEs in Zambia and Malawi compared to standard Corn-Soy Blend Plus (CSB +):
a cross-sectional study. BMC nutrition, 11(1), 49. https://doi.org/10.1186 /s40795-025-01034-0

International Research Journal of Biology and Biotechnology
9|Page


https://doi.org/10.1016/B978-0-12-815355-0.00018-7
https://doi.org/10.1016/j.indcrop.2022.115251
https://doi.org/10.3390/antiox13060636
https://doi.org/10.1186/s40795-025-01034-0

International Research Journal of Biology and Biotechnology
Volume 14 Issue 1, January-March2025

ISSN: 2995-4487

Impact Factor: 12.23

https://kloverjournals.org/articles/index.php/bb

Maphosa, Y., & Jideani, V. A. (2017). The Role of Legumes in Human Nutrition. InTech. doi:
10.5772/intechopen.69127

Polak, R., Phillips, E. M., & Campbell, A. (2015). Legumes: Health Benefits and Culinary Approaches to
Increase Intake. Clinical diabetes : a publication of the American Diabetes Association, 33(4),
198-205. https://doi.org/10.2337/diaclin.33.4.198

Vasconcelos, .M., Maia, F.M.M., Farias, D.F., Campello, C.C., Carvalho, A.F.U., Moreira, R.A. & de
Oliveira, J.T.A. (2010). Protein fractions, amino acid composition and antinutritional
constituents of high-yielding cowpea cultivars. Journal of Food Composition and Analysis, 23(1):
54-60. https://doi.org/10.1016/j.jfca.2009.05.008.

Teka, T.A., Retta, N., Bultosa, G., Admassu, H. & TAstatkie, T. (2020). Protein fractions, in vitro protein
digestibility and amino acid composition of select cowpea varieties grown in Ethiopia. Food
Bioscience, 36, 100634. https://doi.org/10.1016/j.fbio.2020.100634.

Adewole, T. S., Dudu, B. B, Oladele, J. O., Oyeleke, O. M., & Kuku, A. (2023). Functional Bioactivities
of Soluble Seed Proteins from Two Leguminous Seeds. Preventive nutrition and food
science, 28(2), 160—169. https://doi.org/10.3746/pnf.2023.28.2.160

Sanchez-Chino, X., Jiménez-Martinez, C., Davila-Ortiz, G., Alvarez-Gonzélez, I., & Madrigal-Bujaidar,
E. (2015). Nutrient and Nonnutrient Components of Legumes, and Its Chemopreventive Activity:
A Review. Nutrition and Cancer, 67(3), 401—410.
https://doi.org/10.1080/01635581.2015.1004729

Zhang, W., Boateng, I. D., Xu, J., & Zhang, Y. (2024). Proteins from Legumes, Cereals, and Pseudo-
Cereals: Composition, Modification, Bioactivities, and Applications. Foods (Basel,
Switzerland), 13(13), 1974. https://doi.org/10.3390/foods13131974

Moman, R.N., Gupta, N. & Varacallo, M.A. (2022). Physiology, Albumin. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2025 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK459198/

lizaka, S., Sanada, H., Matsui, Y., Furue, M., Tachibana, T., Nakayama, T., Sugama, J., Furuta, K., Tachi,
M., Tokunaga, K. & Miyachi, Y. (2011). Serum albumin level is a limited nutritional marker for
predicting wound healing in patients with pressure ulcer: Two multicenter prospective cohort
studies. Clinical Nutrition, 30(6): 738-745. https://doi.org/10.1016/j.clnu.2011.07.003.

Belinskaia, D. A., Voronina, P. A., Shmurak, V. I., Jenkins, R. O., & Goncharov, N. V. (2021). Serum
Albumin in Health and Disease: Esterase, Antioxidant, Transporting and Signaling

International Research Journal of Biology and Biotechnology
10|Page


https://doi.org/10.2337/diaclin.33.4.198
https://doi.org/10.1016/j.jfca.2009.05.008
https://doi.org/10.1016/j.fbio.2020.100634
https://doi.org/10.3746/pnf.2023.28.2.160
https://doi.org/10.1080/01635581.2015.1004729
https://doi.org/10.3390/foods13131974
https://www.ncbi.nlm.nih.gov/books/NBK459198/
https://doi.org/10.1016/j.clnu.2011.07.003

International Research Journal of Biology and Biotechnology
Volume 14 Issue 1, January-March2025

ISSN: 2995-4487

Impact Factor: 12.23

https://kloverjournals.org/articles/index.php/bb

Properties. International Journal of Molecular Sciences, 22(19), 10318.
https://doi.org/10.3390/ijms221910318

Evans, T.W. (2002). Review article: albumin as a drug—biological effects of albumin unrelated to oncotic
pressure. Alimentary Pharmacology & Therapeutics, 16: 6-11. https://doi.org/10.1046/j.1365-
2036.16.55.2.X

Miller, A. & Jedrzejczak, W. W. (2001). Albumina--funkcje biologiczne i znaczenie kliniczne [Albumin-
-biological functions and clinical significance]. Postepy higieny i medycyny doswiadczalnej, 55(1),

17—36.

Kouris-Blazos, A , & Belski, R.(2016). Health benefits of legumes and pulses with a focus on Australian
sweet lupins. Asian  Pacific Journal of Clinical Nutrition. 21(1): 1-17.
DOI: 10.6133/apjcn.2016.25.1.23

Messina, M.J. (2016). Legumes and soybeans: Overview of their nutritional profiles and health effects.
Asia Pacific Journal of Clinical Nutrition. ;25(1):1-17. DOI: 10.1093/ajcn/70.3.439s

Villasante, A., Figueroa, E., Godoy, K., Dantagnan, P., Lopez-Polo, J., Opazo, R., & Romero, J. (2025).
Impact of Plant-Based Diets on Hepatosomatic Index, Circulating Globulins and Growth in
Rainbow Trout (Oncorhynchus mykiss). Fishes, 10(3), 110.
https://doi.org/10.3390/fishes10030110

Busher, J.T. (1990). Serum Albumin and Globulin. In: Walker HK, Hall WD, Hurst JW, editors. Clinical
Methods: The History, Physical, and Laboratory Examinations. 3rd edition. Boston:
Butterworths; 1990. Chapter 101. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK204/

Ndidi, U.S., Ndidi, C.U., Aimola, I.A., Bassa, O.Y., Mankilik, M., & Adamu, Z. (2014). Effects of
processing (Boiling and roasting) on the nutritional and antinutritional properties of Bambara
groundnuts (Vigna subterranean [L.] Verdc.) from Southern Kaduna, Nigeria. Journal of Food
Processing. 2014: 1-9. DOI:10.1155/2014/472129

Gammoh, S., Alu'datt, M. H., Alhamad, M. N., Tranchant, C. C., Rababah, T., Al-U'datt, D., Hussein, N.,
Alrosan, M., Tan, T. C., Kubow, S., Alzoubi, H., & Almajwal, A. (2023). Functional and Bioactive
Properties of Wheat Protein Fractions: Impact of Digestive Enzymes on Antioxidant, a-Amylase,
and Angiotensin-Converting Enzyme Inhibition Potential. Molecules (Basel,
Switzerland), 28(16), 6012. https://doi.org/10.3390/molecules28166012

International Research Journal of Biology and Biotechnology
11|Page


https://doi.org/10.3390/ijms221910318
https://doi.org/10.1046/j.1365-2036.16.s5.2.x
https://doi.org/10.1046/j.1365-2036.16.s5.2.x
https://doi.org/10.6133/apjcn.2016.25.1.23
https://doi.org/10.1093/ajcn/70.3.439s
https://doi.org/10.3390/fishes10030110
https://www.ncbi.nlm.nih.gov/books/NBK204/
https://doi.org/10.3390/molecules28166012

International Research Journal of Biology and Biotechnology
Volume 14 Issue 1, January-March2025

ISSN: 2995-4487

Impact Factor: 12.23

https://kloverjournals.org/articles/index.php/bb

Xing, J., Li, Z., Zhang, W., & Wang, P. (2023). The Composition, Structure, and Functionalities of
Prolamins from Highland Barley. Molecules, 28(14), 5334.
https://doi.org/10.3390/molecules28145334

Day, L. (2013). Proteins from land plants — Potential resources for human nutrition and food security,
Trends in Food Science & Technology, 32(1): 25-42. https://doi.org/10.1016/j.tifs.2013.05.005.

Shewry P (2019) What Is Gluten—Why Is It Special? Front. Nutr. 6:101. doi: 10.3389/fnut.2019.00101

Chirdo, F.G. & Arranz, E. (2015). Cereal Proteins: Immunostimulatory and Toxic Peptides. In Rodrigo
L, Pefia AS, Arranz E, Fernandez-Bafiares F, Rosell CM, editors. Advances in the Understanding
of Gluten Related Pathology and the Evolution of Gluten-Free Foods. Barcelona, Spain:
OmniaScience, pp. xxx-yyy. Doi: http://dx.doi.org/10.3926/oms.251

Ortiz-Sanchez, J. P., Cabrera-Chavez, F., & de la Barca, A. M. (2013). Maize prolamins could induce a
gluten-like cellular immune response in some celiac disease patients. Nutrients, 5(10), 4174—
4183. https://doi.org/10.3390/nu5104174

Daly, M., Bromilow, S.N., Nitride, C., Shewry, P.R., Gethings, L.A. & Mills, E.N.C. (2020). Mapping
Coeliac Toxic Motifs in the Prolamin Seed Storage Proteins of Barley, Rye, and Oats Using a
Curated Sequence Database. Front. Nutr. 7:87. doi: 10.3389/fnut.2020.00087

Cebolla, A., Moreno, M. L., Coto, L., & Sousa, C. (2018). Gluten Immunogenic Peptides as Standard for
the Evaluation of Potential Harmful Prolamin Content in Food and Human
Specimen. Nutrients, 10(12), 1927. https://doi.org/10.3390/nu10121927

Shah, U., Bhattarai, R., Al-Salami, H., Blanchard, C., & Johnson, S. K. (2024). Advances in Extraction,
Structure, and Physiochemical Properties of Sorghum Kafirin for Biomaterial Applications: A
Review. Journal of Functional Biomaterials, 15(7), 172. https://doi.org/10.3390/jfb15070172

Holding D. R. (2014). Recent advances in the study of prolamin storage protein organization and
function. Frontiers in plant science, 5, 276. https://doi.org/10.3389/fpls.2014.00276

Desikan, R, (2024) Grasping the grains of gluten, Research  Outreach, 139.
Doi: 10.32907/R0-139-5828838779

Ye, L., Zheng, W., Li, X., Han, W., Shen, J., Lin, Q., Hou, L., Liao, L., & Zeng, X. (2023). The Role of
Gluten in Food Products and Dietary Restriction: Exploring the Potential for Restoring Immune
Tolerance. Foods (Basel, Switzerland), 12(22), 4179. https://doi.org/10.3390/foods12224179

International Research Journal of Biology and Biotechnology
12|Page


https://doi.org/10.3390/molecules28145334
https://doi.org/10.1016/j.tifs.2013.05.005
http://dx.doi.org/10.3926/oms.251
https://doi.org/10.3390/nu5104174
https://doi.org/10.3390/nu10121927
https://doi.org/10.3390/jfb15070172
https://doi.org/10.3389/fpls.2014.00276
https://doi.org/10.32907/RO-139-5828838779
https://doi.org/10.3390/foods12224179

International Research Journal of Biology and Biotechnology
Volume 14 Issue 1, January-March2025

ISSN: 2995-4487

Impact Factor: 12.23

https://kloverjournals.org/articles/index.php/bb

Zhang, S., Liu, S., Shen, L., Chen, S., He, L. & Liu, A. (2022). Application of near-infrared spectroscopy
for the nondestructive analysis of wheat flour: A review. Current Research in Food Science, 5:
1305-1312. https://doi.org/10.1016/j.crfs.2022.08.006.

Marchetti, L., Cardos, M., Campana, L. & Ferrero, C. (2012). Effect of glutens of different quality on
dough characteristics and breadmaking performance. LWT - Food Science and Technology,
46(1): 224-231. https://doi.org/10.1016/j.Iwt.2011.10.002.

Li, C., Chen, G., Tilley, M., Chen, R., Perez-Fajardo, M., Wu, X., & Li, Y. (2024). Enhancing Gluten
Network Formation and Bread-Making Performance of Wheat Flour Using Wheat Bran Aqueous
Extract. Foods (Basel, Switzerland), 13(10), 1479. https://doi.org/10.3390/foods13101479

Takahashi, K., Kohno, H., Kanabayashi, T., & Okuda, M. (2019). Glutelin subtype-dependent protein
localization in rice grain evidenced by immunodetection analyses. Plant molecular
biology, 100(3), 231—246. https://doi.org/10.1007/s11103-019-00855-5

Ergiin, C., Urhan, M., & Ayer, A. (2018). A review on the relationship between gluten and schizophrenia:
Is gluten the cause?. Nutritional neuroscience, 21(7), 455—466.
https://doi.org/10.1080/1028415X.2017.1313569

Guo, N., Zhang, S., Gu, M. & Xu, G. (2021). Function, transport, and regulation of amino acids: What is
missing in rice?, The Crop Journal, 9(3): 530-542. https://doi.org/10.1016/j.¢j.2021.04.002.

Duvnjak, M., Kljak, K., & Grbesa, D. (2021). Nitrogen Storage in Crops: Case Study of Zeins in Maize.
IntechOpen. doi: 10.5772/intechopen.95380

Limami, A. M., Rouillon, C., Glevarec, G., Gallais, A., & Hirel, B. (2002). Genetic and physiological
analysis of germination efficiency in maize in relation to nitrogen metabolism reveals the
importance of cytosolic glutamine synthetase. Plant physiology, 130(4), 1860-1870.
https://doi.org/10.1104/pp.009647

Onomo, P.E., Niemenak, N., Ndoumou, D.O. & Lieberei, R. (2010). Change in amino acids content
during germination and seedling growth of Cola sp. African Journal of Biotechnology, 9(35):

5632-5642.

Islam, S.M.R. & Siddiqua, t.j. (2020). 20 - Functional foods in cancer prevention and therapy: Recent
epidemiological findings, Editor(s): Yearul Kabir. Functional Foods in Cancer Prevention and
Therapy, Academic Press, p.p. 405-433, https://doi.org/10.1016/B978-0-12-816151-7.00020-X.

International Research Journal of Biology and Biotechnology
13|Page


https://doi.org/10.1016/j.crfs.2022.08.006
https://doi.org/10.1016/j.lwt.2011.10.002
https://doi.org/10.3390/foods13101479
https://doi.org/10.1007/s11103-019-00855-5
https://doi.org/10.1080/1028415X.2017.1313569
https://doi.org/10.1016/j.cj.2021.04.002
https://doi.org/10.1104/pp.009647
https://doi.org/10.1016/B978-0-12-816151-7.00020-X

International Research Journal of Biology and Biotechnology
Volume 14 Issue 1, January-March2025

ISSN: 2995-4487

Impact Factor: 12.23

https://kloverjournals.org/articles/index.php/bb

Papaodyssea, 1., Lagiou, A., Tzoulaki, I., Valanou, E., & Naska, A. (2025). The Effect of Increased Plant
Protein Intake on the Lipid Profile of Chronic Kidney Disease Patients: A Meta-Analysis of
Controlled Clinical Trials. Nutrients, 17(9), 1408. https://doi.org/10.3390/nu17091408

Najjar, R. S., Moore, C. E., & Montgomery, B. D. (2018). Consumption of a defined, plant-based diet
reduces lipoprotein(a), inflammation, and other atherogenic lipoproteins and particles within 4
weeks. Clinical cardiology, 41(8), 1062—1068. https://doi.org/10.1002/clc.23027

Angeles, J. G. C., Villanueva, J. C., Uy, L. Y. C., Mercado, S. M. Q., Tsuchiya, M. C. L., Lado, J. P., Angelia,
M. R. N,, Bercansil-Clemencia, M. C. M., Estacio, M. A. C., & Torio, M. A. O. (2021). Legumes as
Functional = Food for  Cardiovascular  Disease. Applied  Sciences, 11(12), 5475.
https://doi.org/10.3390/app11125475

Elliott, P. S., Kharaty, S. S., & Phillips, C. M. (2022). Plant-Based Diets and Lipid, Lipoprotein, and
Inflammatory Biomarkers of Cardiovascular Disease: A Review of Observational and
Interventional Studies. Nutrients, 14(24), 5371. https://doi.org/10.3390/nu14245371

Shahnaz, T., Fawole, A. O., Adeyanju, A. A., & Onuh, J. O. (2024). Food Proteins as Functional
Ingredients in the Management of Chronic Diseases: A Concise Review. Nutrients, 16(14), 2323.
https://doi.org/10.3390/nu16142323

Rao, V. & Poonia, A. (2023). Protein characteristics, amino acid profile, health benefits and methods of
extraction and isolation of proteins from some pseudocereals—a review. Food Prod Process and
Nutr 5, 37. https://doi.org/10.1186 /543014-023-00154-Z

El-Sehrawy, A.A.M.A., Jawad, M., Abed, H.S., Bishoyi, A.K., Alghamdi, S., Roopashree, R., Kundlas, M.,
Nanda, A., Kariem, M., Mustafa, Y.F. & and Abdulghani, M.A.M. (2025).. A novel obesity-
prevention dietary score is associated with favorable metabolic status and lower blood pressure
in obesity. BMC Endocr Disord 25, 90. https://doi.org/10.1186/5s12902-025-01912-5

Nugraha, D. & Fitriani, P. (2023). Albumin Identification in Catfish (Clarias sp ) Using
Spectrophotometry UV-Vis. Ad-Dawaa Journal Of pharmacy, o1(o1): 29-36. E- DOL:
10.52221/dwj. v1i1.223.

Birghila, S., Bratu, M.M., Prajitura, C., Roncea, F.N., & Negreanu-Pirjol, T. (2015). Spectrophotometric
Method for the Determination of Total Proteins in Egg White Samples.
http://www.revistadechimie.ro/pdf/BIRGHIILA%20S.pdf%203%2015.pdf

Soto-Madrid, D., Pérez, N., Gutiérrez-Cutifio, M., Matiacevich, S., & Zaniga, R. N. (2022). Structural
and Physicochemical Characterization of Extracted Proteins Fractions from Chickpea (Cicer

International Research Journal of Biology and Biotechnology
1l4|Page


https://doi.org/10.3390/nu17091408
https://doi.org/10.1002/clc.23027
https://doi.org/10.3390/app11125475
https://doi.org/10.3390/nu14245371
https://doi.org/10.3390/nu16142323
https://doi.org/10.1186/s43014-023-00154-z
https://doi.org/10.1186/s12902-025-01912-5
http://www.revistadechimie.ro/pdf/BIRGHILA%20S.pdf%203%2015.pdf

International Research Journal of Biology and Biotechnology
Volume 14 Issue 1, January-March2025

ISSN: 2995-4487

Impact Factor: 12.23

https://kloverjournals.org/articles/index.php/bb

arietinum L.) as a Potential Food Ingredient to Replace Ovalbumin in Foams and
Emulsions. Polymers, 15(1), 110. https://doi.org/10.3390/polym15010110

Tan, S.H., Mailer, R.J., Blanchard, C.L. & Agboola, S.0O. (2011). Extraction and characterization of
protein fractions from Australian canola meals. Food Research International, 44(4): 1075-1082.
https://doi.org/10.1016/j.foodres.2011.03.023.

Uttam, A. N., Padte, S., Raj, G. J. V., Govindaraju, K., & Kumar, S. (2023). Isolation, characterization,
and utilization of wheat bran protein fraction for food application. Journal of food science and
technology, 60(2), 464—473. https://doi.org/10.1007/513197-022-05617-8

Akasha, I.LA.M. (2014). Extraction and characterization of protein fraction from date palm (Phoenix
dactylifera L.) seeds. [Doctoral thesis, Heriot-Watt University].

Tapia-Hernandez, J.A., Del-Toro-Sanchez, C.L., Cinco-Moroyoqui, F.J., Juarez-Onofre, J.E., Ruiz-Cruz,
S., Carvajal-Millan, E.., Lopez-Ahumada, G.A., Castro-Enriquez, D.D., Barreras-Urbina, C.G. &
Rodriguez-Felix,F. (2019). Prolamins from cereal by-products: Classification, extraction,
characterization and its applications in micro- and nanofabrication. Trends in Food Science &
Technology, 90: 111-132. https://doi.org/10.1016/j.tifs.2019.06.005.

Min-Xuan, L., Yun-Wen, W., Jian-Guo, H., Pei-Sheng, M. & Wang, Y. (2010). Prolamin extraction from
high polyphenol seeds of sorghum (Sorghum spp.) and species discrimination and varieties
identification by ultrathin-layer isoelectric focusing. African Journal of Biotechnology Vol. 9(40),
pp. 6645-6653. DOI: 10.5897/AJB09.1500 ISSN 1684—-5315

Carbonaro, M., & Nucara, A. (2022). Legume Proteins and Peptides as Compounds in Nutraceuticals: A
Structural Basis for Dietary Health Effects. Nutrients, 14(6).
https://doi.org/10.3300/nu14061188

Yang, Y., He, S., Zhang, Y., Li, X,, Liu, H., Li, Q., Cao, X., Ye, Y. & Sun, H. (2021). Comparison of crude
prolamins from seven kidney beans (Phaseolus vulgaris L.) based on composition, structure and
functionality. Food Chemistry, 357, 129748. https://doi.org/10.1016/j.foodchem.2021.129748.

Idowu, A.O., Alashi, A.M., Nwachukwu, I.D., Fagbemi, T.N. & Aluko, R.E. (2021). Functional properties
of sesame (Sesamum indicum Linn) seed protein fractions. Food Prod Process and Nutr 3, 4.
https://doi.org/10.1186/543014-020-00047-5

Fashakin, O. O., Tangjaidee, P., Unban, K., Klangpetch, W., Khumsap, T., Sringarm, K., Rawdkuen, S.,
& Phongthai, S. (2023). Isolation and Identification of Antioxidant Peptides Derived from Cricket

International Research Journal of Biology and Biotechnology
15|Page


https://doi.org/10.3390/polym15010110
https://doi.org/10.1016/j.foodres.2011.03.023
https://doi.org/10.1007/s13197-022-05617-8
https://doi.org/10.1016/j.tifs.2019.06.005
https://doi.org/10.3390/nu14061188
https://doi.org/10.1016/j.foodchem.2021.129748
https://fppn.biomedcentral.com/articles/10.1186/s43014-020-00047-5#auth-Tayo_N_-Fagbemi-Aff4
https://fppn.biomedcentral.com/articles/10.1186/s43014-020-00047-5#auth-Rotimi_E_-Aluko-Aff2-Aff5
https://doi.org/10.1186/s43014-020-00047-5

International Research Journal of Biology and Biotechnology
Volume 14 Issue 1, January-March2025

ISSN: 2995-4487

Impact Factor: 12.23

https://kloverjournals.org/articles/index.php/bb

(Gryllus bimaculatus) Protein Fractions. Insects, 14(8), 674.
https://doi.org/10.3390/insects14080674

Makeri, M. U., Mohamed, S. A., Karim, R., Ramakrishnan, Y., & Muhammad, K. (2017). Fractionation,
physicochemical, and structural characterization of winged bean seed protein fractions with
reference to soybean. International Journal of Food Properties, 20(sup2), 2220-2236.
https://doi.org/10.1080/10942912.2017.1369101

Deb, S., Kumar, Y. & Saxena, D.C. (2022). Functional, thermal and structural properties of fractionated
protein  from  waste banana peel. Food Chemistry: X, 13, 100205.
https://doi.org/10.1016/j.fochx.2022.100205.

Mahesha, H. B. (2012). Estimation of Protein by Biuret Method. Microbial Biotechnology BBT 303
[Lecture Note]. Dr. M.G.R. Educational and Research Institute

Sari, N. P. Y. P.,, Amril, A., Muttaminnah. (2024). Total Protein Examination Using the Biuret
Method. International Journal of Scientific Advances (IJSCIA), 5(6): 1081-1085,
URL: https://www.ijscia.com/wp-content/uploads/2024/11/Volumes-Issue6-Nov-Dec-
No0.692-1081-1085.pdf

Langyan, S., Yadava, P., Khan, F. N., Dar, Z. A., Singh, R., & Kumar, A. (2022). Sustaining Protein
Nutrition Through Plant-Based Foods. Frontiers in nutrition, 8, 772573.
https://doi.org/10.3389/fnut.2021.772573

Yanni, A. E., Iakovidi, S., Vasilikopoulou, E., & Karathanos, V. T. (2024). Legumes: A Vehicle for
Transition to Sustainability. Nutrients, 16(1), 98. https://doi.org/10.3390/nu16010098

Perraud, E., Wang, J., Salomé, M., Huneau, J-F., Lapidus, N. & Mariotti, F. (2022). Plant and Animal
Protein Intakes Largely Explain the Nutritional Quality and Health Value of Diets Higher in
Plants: A Path Analysis in French Adults. Front. Nutr. 9:924526. doi: 10.3389/fnut.2022.924526

Rodriguez, L., Mendez, D., Montecino, H., Carrasco, B., Arevalo, B., Palomo, 1., & Fuentes, E. (2022).
Role of Phaseolus vulgaris L. in the Prevention of Cardiovascular Diseases-Cardioprotective
Potential of Bioactive Compounds. Plants (Basel, Switzerland), 11(2), 186.
https://doi.org/10.3390/plants11020186

Torheim, L. E., & Fadnes, L. T. (2024). “Legumes and Pulses - a Scoping Review for Nordic Nutrition
Recommendations 2023. Food & Nutrition Research, 68. doi:10.29219/fnr.v68.10484.

Lisciani, S., Marconi, S., Le Donne, C., Camilli, E., Aguzzi, A., Gabrielli, P., Gambelli, L., Kunert, K.,
Marais, D., Vorster, B.J., Alvarado-Ramos, K., Reboul, E., Cominelli, E., Preite, C., Sparvoli, F.,
Losa, A., Sala, T., Botha, A-M. & Ferrari, M. (2024). Legumes and common beans in sustainable

International Research Journal of Biology and Biotechnology
16|Page


https://doi.org/10.3390/insects14080674
https://doi.org/10.1080/10942912.2017.1369101
https://doi.org/10.1016/j.fochx.2022.100205
https://www.studocu.com/in/course/dr-mgr-educational-and-research-institute/microbial-biotechnology/6512790?origin=document-viewer
https://www.studocu.com/in/course/dr-mgr-educational-and-research-institute/microbial-biotechnology/6512790?origin=document-viewer
https://www.studocu.com/in/institution/dr-mgr-educational-and-research-institute/32207?origin=document-viewer
https://www.ijscia.com/wp-content/uploads/2024/11/Volume5-Issue6-Nov-Dec-No.692-1081-1085.pdf
https://www.ijscia.com/wp-content/uploads/2024/11/Volume5-Issue6-Nov-Dec-No.692-1081-1085.pdf
https://doi.org/10.3389/fnut.2021.772573
https://doi.org/10.3390/nu16010098
https://doi.org/10.3390/plants11020186

International Research Journal of Biology and Biotechnology
Volume 14 Issue 1, January-March2025

ISSN: 2995-4487

Impact Factor: 12.23

https://kloverjournals.org/articles/index.php/bb

diets: nutritional quality, environmental benefits, spread and use in food preparations. Front.
Nutr. 11:1385232. doi: 10.3389/fnut.2024.1385232

Oluwajuyitan, T.D. & Aluko, R.E. (2025). Structural and functional properties of fava bean albumin,
globulin and glutelin protein fractions. Food Chemistry: X, 25, 102104.
https://doi.org/10.1016/j.fochx.2024.102104.

Lu, S., Taethaisong, N., Meethip, W., Surakhunthod, J., Sinpru, B., Sroichak, T., Archa, P., Thongpea,
S., Paengkoum, S., Purba, R. A. P., & Paengkoum, P. (2022). Nutritional Composition of Black
Soldier Fly Larvae (Hermetia illucens L.) and Its Potential Uses as Alternative Protein Sources in
Animal Diets: A Review. Insects, 13(9), 831. https://doi.org/10.3390/insects13090831

Onyango, E. (2022). Legume Protein: Properties and Extraction for Food Applications. IntechOpen. doi:
10.5772/intechopen.100393

Ohanenye, 1. C., Ekezie, F. C., Sarteshnizi, R. A., Boachie, R. T., Emenike, C. U., Sun, X., Nwachukwu, I.
D., & Udenigwe, C. C. (2022). Legume Seed Protein Digestibility as Influenced by Traditional and
Emerging Physical Processing Technologies. Foods (Basel, Switzerland), 11(15), 2299.
https://doi.org/10.3390/foods11152299

Oluwajuyitan, T. D., & Aluko, R. E. (2024). Structural and functional properties of fava bean albumin,
globulin and  glutelin  protein  fractions. Food  chemistry: X, 25, 102104.
https://doi.org/10.1016/j.fochx.2024.102104

Sashikala, V. B., Sreerama, Y. N., Pratape, V. M., & Narasimha, H. V. (2015). Effect of thermal processing
on protein solubility of green gram (Phaseolus aureus) legume cultivars. Journal of food science
and technology, 52(3), 1552—1560. https://doi.org/10.1007/s13197-013-1149-X

Koziol, A.G., Loit, E., McNulty, M., MacFarlane, A.J., ScottF. F.W. & _Altosaar, I. (2012). Seed storage
proteins of the globulin family are cleaved post-translationally in wheat embryos. BMC Res
Notes 5, 385 (2012). https://doi.org/10.1186 /1756-0500-5-385

Kumar, N., Maheshwari, C., Bharadwaj, C., Kaldate, R., Vinutha, T. (2025). Nutritional Quality
Enhancement in Legumes. In: Prasad Dixit, G., Dikshit, H.K., Mishra, G.P., Aski, M.S. (eds)
Fundamentals of Legume Breeding. Springer, Singapore. https://doi.org/10.1007/978-981-96-

7838-9 15

Vasconcelos, I.M., Maia, F.M.M., Farias, D.F., Campello, C.C., Carvalho, A.F.U., Moreira, R.A. de
Oliveira, J.T.A. (2010). Protein fractions, amino acid composition and antinutritional

International Research Journal of Biology and Biotechnology
17|Page


https://doi.org/10.1016/j.fochx.2024.102104
https://doi.org/10.3390/insects13090831
https://doi.org/10.3390/foods11152299
https://doi.org/10.1016/j.fochx.2024.102104
https://doi.org/10.1007/s13197-013-1149-x
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-5-385#auth-Amanda_J-MacFarlane-Aff1-Aff4-Aff5
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-5-385#auth-Fraser_W-Scott-Aff1-Aff4
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-5-385#auth-Illimar-Altosaar-Aff1
https://doi.org/10.1186/1756-0500-5-385
https://doi.org/10.1007/978-981-96-7838-9_15
https://doi.org/10.1007/978-981-96-7838-9_15

International Research Journal of Biology and Biotechnology
Volume 14 Issue 1, January-March2025

ISSN: 2995-4487

Impact Factor: 12.23

https://kloverjournals.org/articles/index.php/bb

constituents of high-yielding cowpea cultivars. Journal of Food Composition and Analysis, 23(1):
54-60. https://doi.org/10.1016/j.jfca.2009.05.008.

Akinhanmi, F. T., Arogundade, A. L., Tiamiyi, O. M. & Oloruntoba, E. (2008). Protein Fractions of
Legumes and Cereals Consumed in Nigeria. ASSET: An International Journal (Series B), 7(1): 54-
62

Oliveira, A. P., Andrade, G. F., Mate6, B. S., & Naozuka, J. (2017). Protein and Metalloprotein
Distribution in Different Varieties of Beans (Phaseolus vulgarisL.): Effects of
Cooking. International journal of food science, 2017, 5957178.
https://doi.org/10.1155/2017/5957178

Rajnincova, D., Spalekova, A., Galov4, Z., Romanov4, K. (2019). The protein profile of cereals,
pseudocereals and legumes. Journal of Food Science and Technology -Mysore-. 7. 49-53.

Neji, C., Semwal, J., Kamani, M.H., Mathé, E. & Sipos, P. (2022). Legume Protein Extracts: The
Relevance of Physical Processing in the Context of Structural, Techno-Functional and Nutritional
Aspects of Food Development. Processes, 10, 2586. https://doi.org/10.3390/pr10122586

Nam, S., Ozturk, O. K., & Lim, J. (2025). Interaction Effects of Tannic Acid and Gluten on Bread-Making
and Its Starch Digestion. Foods, 14(2), 233. https://doi.org/10.3390/foods14020233

Rashidah, S., Jinap, S., Nazamid, S. & Jamilah, B. (2007). Characterisation of the Ability of Globulins
from Legume Seeds to Produce Cocoa Specific Aroma. ASEAN Food Journal 14 (2): 103-114.

Cakir, O., Ucarli, C., Tarham, C., Pekmez, M. & Turgut-Kara, N. (2019). Nutritional and health benefits
of legumes and their distinctive genomic properties. Food Sci. Technol, Campinas, 39(1): 1-12.
DDOTI: https://doi.org/10.1590/fst.42117

Lopez, M.J. & Mohiuddin, S.S. (2024). Biochemistry, Essential Amino Acids. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2025 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK557845/

Belinskaia, D. A., Voronina, P. A., Shmurak, V. I., Jenkins, R. O., & Goncharov, N. V. (2021). Serum
Albumin in Health and Disease: Esterase, Antioxidant, Transporting and Signaling
Properties. International Journal of Molecular Sciences, 22(19), 10318.
https://doi.org/10.3390/ijms221910318

International Research Journal of Biology and Biotechnology
18|Page


https://doi.org/10.1016/j.jfca.2009.05.008
https://doi.org/10.1155/2017/5957178
https://doi.org/10.3390/pr10122586
https://doi.org/10.3390/foods14020233
https://doi.org/10.1590/fst.42117
https://www.ncbi.nlm.nih.gov/books/NBK557845/
https://doi.org/10.3390/ijms221910318

International Research Journal of Biology and Biotechnology
Volume 14 Issue 1, January-March2025

ISSN: 2995-4487

Impact Factor: 12.23

https://kloverjournals.org/articles/index.php/bb

Spada, A., Emami, J., Tuszynski, J.A. & Lavasanifar, A. (2021). The Uniqueness of Albumin as a Carrier
in Nanodrug Delivery. Mol. Pharmaceutics, 18(5): 1862-1894.
https://doi.org/10.1021/acs.molpharmaceut.1c00046

Ashraf, M. A,, Shen, B., Raza, M. A., Yang, Z., Amjad, M. N., Din, G. u., Yue, L., Kousar, A., Kanwal, Q.,
& Hu, Y. (2025). Albumin: A Review of Market Trends, Purification Methods, and Biomedical
Innovations. Current Issues in Molecular Biology, 47(5), 303.
https://doi.org/10.3390/cimb47050303

Hankins, J. (2006). The Role of Albumin in Fluid and Electrolyte Balance. Journal of Infusion Nursing
29(5): 260-265.

Gounden, V., Vashisht, R. & Jialal, I. (2023). Hypoalbuminemia. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2025 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK526080/

Grodin, J. L., Lala, A., Stevens, S. R., DeVore, A. D., Cooper, L. B., AbouEzzeddine, O. F., Mentz, R. J.,
Groarke, J. D., Joyce, E., Rosenthal, J. L., Vader, J. M., & Tang, W. H. (2016). Clinical
Implications of Serum Albumin Levels in Acute Heart Failure: Insights From DOSE-AHF and
ROSE-AHF. Journal of cardiac failure, 22(11), 884-890.
https://doi.org/10.1016/j.cardfail.2016.01.015

Biancucci, M., Barbiero, R., Pennella, B., Cannata, A., Ageno, W., Tangianu, F., Maresca, A. M., Dentali,
F., & Bonaventura, A. (2025). Hypoalbuminaemia and heart failure: A practical review of current
evidence. European journal of heart failure, 27(2), 293—306. https://doi.org/10.1002/ejhf.3363

Don, B. R., & Kaysen, G. (2004). Serum albumin: relationship to inflammation and nutrition. Seminars
in dialysis, 17(6), 432—437. https://doi.org/10.1111/j.0894-0959.2004.17603.X

Affrifah, N. S., Uebersax, M. A. & Amin, S. (2023). Nutritional significance, value-added applications,
and consumer perceptions of food legumes: A review.Legume Science, 5(4),
e192. https://doi.org/10.1002/leg3.192

Mlynekova, Z., Chrenkova, M. & Zuzana Formelova, Z. (2014). “Cereals and Legumes in Nutrition of
People with Celiac Disease.” International Journal of Celiac Disease, 2(3): 105-109. doi:
10.12691/ijed-2-3-3.

Herrera-Quintana, L., Navajas-Porras, B., Vazquez-Lorente, H., Hinojosa-Nogueira, D., Corrales-
Borrego, F. J., Lopez-Garzon, M., & Plaza-Diaz, J. (2025). Celiac Disease: Beyond Diet and Food
Awareness. Foods, 14(3), 377. https://doi.org/10.3390/foods14030377

International Research Journal of Biology and Biotechnology
19|Page


https://doi.org/10.1021/acs.molpharmaceut.1c00046
https://doi.org/10.3390/cimb47050303
https://www.ncbi.nlm.nih.gov/books/NBK526080/
https://doi.org/10.1016/j.cardfail.2016.01.015
https://doi.org/10.1002/ejhf.3363
https://doi.org/10.1111/j.0894-0959.2004.17603.x
https://doi.org/10.1002/leg3.192
https://doi.org/10.3390/foods14030377

International Research Journal of Biology and Biotechnology
Volume 14 Issue 1, January-March2025

ISSN: 2995-4487

Impact Factor: 12.23

https://kloverjournals.org/articles/index.php/bb

Taylor, S.L. (2014). Food Allergies, Reference Module in Biomedical Sciences. Elsevier.
https://doi.org/10.1016/B978-0-12-801238-3.00123-9.

Balakireva, A. V., & Zamyatnin, A. A. (2016). Properties of Gluten Intolerance: Gluten Structure,
Evolution,  Pathogenicity @ and  Detoxification = Capabilities. Nutrients, 8(10),  644.
https://doi.org/10.3390/nu8100644

Daniela C. A., Victoria S. M., Puppo M. C. (2023). Production of legume-wheat dough of optimum quality
for breadmaking: essential analyses required. Current Opinion in Food Science, 49, 100970.
https://doi.org/10.1016/j.cofs.2022.100970

Khalid, A., Hameed, A., & Tahir, M. F. (2023). Wheat quality: A review on chemical composition,
nutritional attributes, grain anatomy, types, classification, and function of seed storage proteins
in bread making quality. Frontiers in nutrition, 10, 1053196.
https://doi.org/10.3389/fnut.2023.1053196

Mesta-Corral, M., Gomez-Garcia, R., Balagurusamy, N., Torres-Leon, C., & Hernandez-Almanza, A. Y.
(2024). Technological and Nutritional Aspects of Bread Production: An Overview of Current
Status and Future Challenges. Foods (Basel, Switzerland), 13(13), 2062.
https://doi.org/10.3390/foods13132062

International Research Journal of Biology and Biotechnology
20|Page


https://doi.org/10.1016/B978-0-12-801238-3.00123-9
https://doi.org/10.3390/nu8100644
https://doi.org/10.1016/j.cofs.2022.100970
https://doi.org/10.3389/fnut.2023.1053196

