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ABSTRACT

Legumes are low-cost sources of plant-based proteins with various biological and nutritional
attributes, making them potent to be the main functional food ingredients. Consumption of legumes
and their sprouts has become popular among people who are interested in improving and maintaining
their health status by changing dietary habits. The sprouting of legumes improves the nutritional,
functional, and biological properties of legumes by altering the content and composition of nutrients
and bioactive compounds. Aim of the study is to prepare raw and sprouted beans flour (black grams,
mung beans, red kidney beans and white kidney beans) and analyzed the nutritional comparison
between raw and sprouted legume beans flour. The raw and sprouted flours was analyzed for
physiochemical, antioxidants, compositional and minerals contents. Results were subjected to
appropriate statistical analysis to determine level of significance. The results for antioxidants,
minerals and physiochemical properties was highly significant. The calcium content of raw legumes
beans ranged from 0.26 to 0.59mg/100g and increased during sprouting of legumes because sprouting
reduced the phytic acid which binds the minerals, calcium content of sprouted legumes beans ranged
from 0.61 to 1.29mg/100g. Similarly the results regarding TPC and TFC of raw kidney beans ranged
from 0.32+0.03 to 0.58+0.03 mgGAE/g and 0.34+0.02 to 0.55+0.03mgRE/g respectively and
increased during sprouting of legumes ranged from 0.44+0.03 to 1.92+0.02mgRE/g and 0.40+0.02 to
0.57+0.02mgRE/g respectively.
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Introduction
The history of using legume crops to suit human nutritional needs and create agricultural techniques
is extensive and varied. The domestication history of these food crops varies. While many pulses,
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such as chickpeas and lentils, are primarily grown in the Middle East, common or dry beans
(Phaseolus vulgaris L.) are considered a crop of the "new world,” with large-seeded varieties (like
kidney, cranberry, and yellow Mayacoba) originating in the Andes and small-seeded varieties (like
pinto, black, and navy) coming from Mesoamerica (Miklas et al., 2022). Pulses are better suited for
semiarid regions, while legume crops do particularly well in tropical and humid conditions. These
crops stand out as nutrient- and energy-dense foods due to their nutritional profile, sustainable yield,
and storage stability (Uebersax et al., 2022).

Sprouting is a low-cost and bioprocessing method that the food industry uses to boost the nutrients in
seeds and grains, including cereals, oilseeds, legumes, and vegetable seeds. The breakdown of
macronutrients into smaller molecules, such as amino acids, simple sugars, and other nutritional
components, results in the greatest nutrient utilization (Ohanenye et al., 2020). In addition to being
an excellent source of phenolic compounds, vitamins, and minerals, sprouts also distinguish
themselves by reducing the anti-nutritional elements found in grains and seeds, which improves the
foods sensory qualities and digestion. By lowering anti-nutritional components, sprouting improves
organoleptic properties, increases free limiting amino acids, accessible vitamins, and protein digestion
and utilization (Hassan et al., 2020). Sprouts can be consumed in both forms as a raw form and
cooked. After sprouting procedure completed the obtained sprouts preserved for protection of
microbial attack (Sadaf et al., 2023).

The mung bean also called the green gram (Vigna radiata L.), is a plant species in the legume family
that is thought to be a native crop of India. It is a little green bean with a circular form that is mostly
grown in East, Southeast, and South Asia. Many fresh, fermented and dried meals have been made
from mung bean seeds. They are referred to as "green pearls” and are incredibly popular meals in
China. It can be found in both sweet and savory recipes (Wang et al., 2021).

In the food processing business, it has potential use in flour goods and dairy products.
Mung beans are a great addition to a balanced diet since they are a higher-quality source of protein
(20-24%) with a higher digestion. Mung bean cultivars like NIFA Mung-19 In terms of nutrition,
mung beans are an excellent provider of important elements including zinc up to 6.2 mg/100g, iron
>8.7 mg/100g, and protein up to 31%. Mung bean sprouting also boosts the nutritional content by
encouraging the production of enzymes that eliminate or lessen the antinutritional and indigestible
problems in legumes. When it comes to their nutritional value and antioxidant activity, mung beans,
lentils, and chickpeas outperform other legumes. Numerous chronic disorders, such as cancer, obesity,
and cardiovascular disease, may be inhibited by them (Nayab et al., 2022).

Additionally rich in dietary fiber and the important amino acid lysine, red and white kidney beans
supplement diets based on cereals that frequently have low lysine levels. They also include precursors
to vitamin A, such as lutein, zeaxanthin and B-carotene (Margier et al., 2018). Worldwide, there is a
significant consumption of red kidney beans. Red kidney beans have long been used in traditional
medicine in Asian nations, particularly China (Hou et al., 2019). The moisture, protein, fiber, and ash
contents of red kidney beans are 8.85-10.2%, 22.9-26.3%, 3.80-7.00% and 3.1-4%, respectively
(Enyiukwu et al., 2020). A variety of bioactive substances, vitamins, and minerals found in red kidney
beans have been shown to have nephroprotective, hepatoprotective, anti-inflammatory and anticancer
properties (Sudhakaran and Bukkan, 2021).

The raw white kidney beans have a total carbohydrate content of 57.7%, 3.5% minerals, 1% fat, and
5.1% crude fiber. They also contain 20%-25% complex carbs and 50%-60%. White kidney beans are
high in unsaturated fatty acids and low in sodium and saturated fats (linoleic acid). It also includes a
significant amount of phytochemical substances, including as flavonoids and isoflavonoids (Suvan et
al., 2020). Because of aerobic respiration and biochemical metabolism, germination can alter
phytochemical substances and their functional characteristics. Sprouts include a variety of
antioxidants and compounds linked to antioxidants. The biggest concentrations found in sprouts are
in minerals, phenolic compounds, vitamin E, and phytosterols. One of the major pulse crops that is
cultivated all over the world is black grams. A vitreous covering of gums and mucilage firmly attaches
the husk to the cotyledon, making it difficult to process black grams into dehusked seed. Despite
numerous attempts to speed up the dehusking process and increase the yield of milling by using pre-
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treatments such water, oil, and enzymes, there is still a significant amount of milling loss, amounting
to 20-30% of the total seeds. Black gram sprouts are an important source of protein, comprising 20.8-
30.5% and carbs, which range from 56.5-63.7% (Saeed et al., 2020).

Legumes are naturally produced in an environmentally sustainable way, they are a more affordable
source of protein than animal sources. There are numerous established health advantages of regularly
consuming legumes (Didinger and Thompson, 2021). Because of these qualities, legumes are a great
choice for creating products with additional value. Legumes can be used for purposes other than those
associated with traditional diets and uses if they are incorporated into other food products. This means
that the food business has a greater chance of utilizing legume ingredients in different food systems
(Dhull et al., 2022).

Sprouting is one of the best method use in the food industry to improve the nutritional profiling of
cereals, grains, legumes, vegetables and after they have sprouted (Zhang et al., 2020). The
epidemiological studies indicates that the intake of legumes based sprouts can lower the risk of
chronic illness, neurological diseases and cardiovascular diseases (Mir et al., 2021). Most commonly
sprouting seeds are legumes such as mung beans, kidney beans, black gram beans, cereal grains such
as rice, and wheat etc.

The sprouts are gained from various types of plants which generally includes roots, shoot and seeds.
Sprouts are best source of bioactive compounds such as vitamins, polyphenols and antioxidants. The
consumption of sprouts is most common in Asia and Western nations, and these are often consider as
a component of good health. Sprouts have also obtained a lot of interest in consumers that are
increasingly try to find best nutrition especially among the consumers who are concerned about their
health. Compared to cereals, legume-based sprouts have a lower carbohydrate content, a higher
protein and fibre content, and an extremely rich nutritional profile (Siddiq et al., 2022).

Ingredients derived from legumes are ideal for creating a wide range of food products, such as doughs
and composite combinations, meat substitutes and extenders, baked goods, snack foods, dairy
products, and local or ethnic goods (Hill, 2022). Consumers now have significant alternatives to the
energy-intensive manufacturing and processing of animal-based meals thanks to the development,
promotion, and use of protein-rich legume-based meat substitutes (Ahmad et al., 2022).

Aims and Objectives

Keeping in view the unique role of raw and sprouted legume beans study is designed to achieve the

following objectives:

» Preparation of raw legume beans flour (black grams, red kidney beans, white kidney beans and
mung beans)

» Sprouting of legumes (black grams, red kidney beans, white kidney beans and mung beans)

» Investigation of antioxidants, physicochemical and nutritional profile differences between the raw
and sprouted beans

2. Material and Methods

Present study was intend to analyze the nutritional comparison between raw and sprouted legumes
(mung bean, black gram beans, white kidney beans and red kidney beans). The research work was
performed in the Food Technology Lab, Food Processing and Preservation Lab and Food Analytical
Lab Department of Food Science and Technology, Govt College Women University, Faisalabad.

2.1. Procurement of raw materials

The procurement of raw material such as mung beans, black gram beans, white kidney beans and red
kidney beans was purchased from Ayub Agriculture Research Institute, Faisalabad and NIAB,
Faisalabad.
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2.2. Preparation of raw beans flour (Mung Bean, Black Gram, Red Kidney Bean and White
Kidney Bean)

Raw beans (mung beans, black gram beans, white kidney beans and red kidney beans) was properly
cleaned to remove stones, dirt, and other extraneous matters before being used for further processing.
Cleaned mung beans was washed, dried and ground into flour, packed and stored for further study.

2.3. Development of sprouted Legume Beans Flour (Mung Bean, Black Gram, Red Kidney Bean
and White Kidney Bean)

The development of sprouted beans flour prepared by method as described by (Swieca et al., 2020).
2.4. Analysis of Raw and Sprouted Legume Beans Flour (Mung Bean, Black Gram, Red Kidney
Bean and White Kidney Bean)

2.4.1. Physiochemical Properties of Raw and Sprouted Legume Beans Flour (Mung Bean, Black
Gram, Red Kidney Bean and White Kidney Bean)

The physiochemical properties water and oil absorption capacity and bulk density of raw and sprouted
legumes was determine the method of (Wabie et al., 2023).

2.4.2. Determination of bioactive compounds of Raw and Sprouted Legume Beans Flour (Mung
Bean, Black Gram, Red Kidney Bean and White Kidney Bean)

The total phenolic compounds (TPC), DPPH and total flavonoid content (TFC) was determined by
the method as described by Wabie et al. (2023).

2.4.3. Mineral Analysis of Raw and Sprouted Legume Beans Flour (Mung Bean, Black Gram,
Red Kidney Bean and White Kidney Bean)

The mineral analysis (calcium, potassium and sodium) of raw material was determined by the method
as described in AACC (2019).

2.4.4. Proximate Analysis of Raw and Sprouted Legume Beans Flour (Mung Bean, Black Gram,
Red Kidney Bean and White Kidney Bean)

The proximate analysis of raw material (crude protein, crude ash, crude fat, crude fiber, crude moisture
and NFE) was determined by the method as described AACC (2019).

2.4.5. Statistical Analysis
All the data was statistically analyzed.

3. Results and Discussion

3.1. Physiochemical Properties of Raw and Sprouted Legume Beans Flour (Mung Bean, Black
Gram, Red Kidney Bean and White Kidney Bean)

3.1.1. Physiochemical Properties of Raw Legume Beans Flour (Mung Bean, Black Gram, Red
Kidney Bean and White Kidney Bean)

The mean values for physiochemical properties of raw legume beans has been showed in Table 1. The
water absorption capacity, oil absorption capacity and bulk density of raw red kidney beans are
4.05+0.08 mL/g, 4.24+0.02 mL/g and 0.68+0.03g/cm?® respectively. Pangastuti et al. (2013) reported
the bulk density of red kidney beans flour as 0.41g/cm® The water absorption capacity and oil holding
capacity of red kidney bean flour was 4.97mL/g and 4.50mL/g, respectively, which is similar to the
study by Mukta et al. (2020). The water absorption capacity, oil absorption capacity and bulk density
of raw white kidney beans are 2.26+0.02mL/g, 2.04+0.03mL/gand 1.28+0.02g/cm? respectively. The
water absorption capacity, oil absorption capacity and bulk density of raw mung beans are
2.25+0.02mL/g, 1.43+0.02mL/g and 0.73+0.03g/cm? respectively. The water absorption capacity, oil
absorption capacity and bulk density of raw black gram beans are 1.36+£0.03 mL/g, 2.03+0.03mL/g
and 0.46+0.03g/cm? respectively.
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3.1.2. Physiochemical Properties of Sprouted Legume Beans Flour (Mung Bean, Black Gram,
Red Kidney Bean and White Kidney Bean)

The mean values regarding the physiochemical properties of sprouted legume beans has been showed
in Table 1. The water absorption capacity, oil absorption capacity and bulk density of sprouted red
kidney beans are 4.26+0.02 mL/g, 4.83+0.02mL/g and 1.04+0.02 g/cm?® respectively. The water
absorption capacity, oil absorption capacity and bulk density of sprouted white kidney beans are
4.44+0.02mL/g, 2.59+0.03mL/g and 1.43+0.03g/cm? respectively. The water absorption capacity, oil
absorption capacity and bulk density of sprouted mung beans are 2.33£0.02mL/g, 2.10+£0.02mL/g and
0.83+0.03g/cm? respectively. The water absorption capacity, oil absorption capacity and bulk density
of sprouted black gram beans are 2.00+0.02 mL/g, 2.26+0.02mL/g and 0.50+0.02g/cm? respectively.

Table 1: Mean values for physiochemical properties of raw and sprouted Legume Beans Flour

Physiochemical properties
Raw Sprouted
Water Oil Bulk Water Qil Bulk
Legume Beans | absorption | absorption Densit absorption | absorption Densit
capacity capacity Iom3 y capacity capacity Iom? y
mL/g mL/g g mL/g mL/g g
g:gns Kidney | 4 05+0.08F | 4.24+0.02° | 0.68+0.03° | 4.26+0.028 | 4.83+0.02° | 1.040.02°
\é\g;'rfg Kidney | 5 26+0.02¢ | 2.04+0.03% | 1.28+ 0.02' | 2.44+0.02° | 2.59+0.03 | 1.43+0.03"
Mung Beans | 2.25+0.02° | 1.43£0.02° | 0.730.03C | 2.3320.02" | 2.10+0.02" | 0.83+0.02A
g;ﬂ; Gram | 1 36+0.03' | 2.03+0.03" | 0.46+0.038 | 2.00+0.02° | 2.26+0.02C | 0.50+0.02E

3.2. Anti-oxidants of Raw and Sprouted Legume Beans Flour (Mung Bean, Black Gram, Red
Kidney Bean and White Kidney Bean)

3.2.1. Anti-oxidants of Raw Legume Beans Flour (Mung Bean, Black Gram, Red Kidney Bean
and White Kidney Bean)

The mean values antioxidants compounds of raw legume beans has been showed in Table 2. The
DPPH, TFC and TPC of raw legume beans based composite flour are 4.03+0.04mg/mL, 3.00£0.01
mgRE/g and 2.28+0.04mgGAE/qg respectively. The DPPH, TFC and TPC of raw red kidney beans
are 0.24+0.08mg/mL, 0.34+£0.08mgRE/g and 0.58+0.03mg GAE/qg respectively. The DPPH, TFC and
TPC of raw white kidney beans are 0.35+0.02mg/mL, 0.44+0.03mgRE/g and 0.32+0.03mg GAE/g
respectively. The findings of white kidney beans agreed with the findings of Hardeep et al. (2013).
The DPPH, TFC and TPC of raw mung beans are 0.29+0.02mg/mL, 0.50+£0.02 mgRE/gand 0.42+0.03
respectively. The DPPH, TFC and TPC of raw black gram beans are 0.30+0.03mg/mL, 0.55+0.03 and
0.46+0.03mg GAE/g respectively.

3.1.2. Anti-oxidants of Sprouted Legume Beans Flour (Mung Bean, Black Gram, Red Kidney
Bean and White Kidney Bean)

During sprouting of legumes have higher amounts of phenolics, which are linked to more active
endogenous enzymes including hydrolase and polyphenol oxidase (Gharachorloo et al., 2012). The
mean values for bioactive compounds of sprouted legume beans has been presented in Table 2. The
DPPH, TFC and TPC of sprouted red kidney beans are 0.28+0.02mg/mL, 0.40+£0.02mgRE/g and
0.62+0.02mgGAE/g respectively. The DPPH, TFC and TPC of sprouted white kidney beans are
0.39+0.02mg/mL, 0.40+0.03mgRE/g and 0.44+0.03mg GAE/g respectively. The DPPH, TFC and
TPC of sprouted mung beans are 0.32+0.02mg/mL, 0.52+0.02mgRE/g and 0.56+0.02 respectively.
The DPPH, TFC and TPC of sprouted black gram beans are 0.36£0.03mg/mL, 0.57£0.02mgRE/g and
1.92+0.02mg GAE/qg respectively. The results were in accordance Kim et al. (2012) sprouting of
mung beans increases its antioxidant activity due to increase in vitamin C content.
Vol.31 No. 08 (2024) JPTCP (3253 - 3273)
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Table 2: Mean values for anti-oxidants of raw and sprouted legume beans flour

Lequme Antioxidants
Begns Raw Sprouted
DPPH TFC TPC DPPH TFC TPC
mg/mL mgRE/g mgGAE/g | mg/mL mgRE/g mgGAE/g
Red Kidney | 4 5440 08¢ | 0.34£0.02° | 0.58£0.03° | 0.28+0.02¢ | 040% 0.62+0.028
Beans 0.02
White
Kidney 0.35+0.02E | 0.44+0.03F | 0.32+ 0.03' | 0.39+0.02F | 0.49+0.038 | 0.44+0.03”
Beans
I';"e‘;’r‘g 0.29+0.02° | 0.50+0.02° | 0.42+0.03C | 0.32+0.02” | 0.52+0.02* | 0.56+0.02~
ggﬂier""m 0.30£0.03' | 0.55£0.03" | 0.4620.038 | 0.3620.02° | 0.57+0.02C | 1.9240.02°

3.3. Proximate Composition of raw Legume Beans Flour (Mung Bean, Black Gram, Red Kidney
Bean and White Kidney Bean)

3.3.1. Proximate composition of Raw Legume beans Flour (Mung Bean, Black Gram, Red
Kidney Bean and White Kidney Bean)

The proximate composition of raw legume beans has been showed in Table 3. The crude moisture,
crude fat, crude protein, crude ash, crude fiber and NFE of raw red kidney beans 7.99+0.08, 1.33+0.02,
17.15+0.03, 5.51+0.02, 2.75+0.03 and 65.63+0.02% respectively. The current result regarding raw
red kidney beans compare able with the study of Ahmad et al. (2014) determined the crude moisture
8.12 and crude fat 1.92% in red kidney beans. The crude moisture, crude fat, crude protein, crude ash,
crude fiber and NFE of raw white Kidney beans 6.13+0.02, 1.97+0.02, 10.42+0.02, 3.23+0.03,
1.97+0.03 and 65.28+0.04% respectively. The current findings regarding raw white kidney beans
compare able with the study of Neveen et al. (2023) determined the crude moisture 6.95%, crude
protein 9.54% and crude fat 2.00%. The NFE value observed in this study is in conformity with the
value of 65.44% for red kidney bean (Scholnick et al., 2020). The crude moisture, crude fat, crude
protein, crude ash, crude fiber and NFE of raw mung bean 7.06+0.02, 5.02+0.03, 24.78+0.03,
3.67%0.02, 5.59+0.02 and 53.88+0.02% respectively. The results regarding raw mung bean compare
able with the study of Islam et al. (2017) determined the crude protein 24.25%, crude ash 3.00% and
crude fiber 6.00%. The crude moisture, crude fat, crude protein, crude ash, crude fiber and NFE of
raw black gram bean 7.36+0.02, 3.58+0.02, 20.94+0.02, 3.72+0.03, 4.55+0.03 and 59.85+0.02%
respectively. The current result regarding raw mung bean compare able with the study of Wabi et al.
(2023) determined the crude moisture 7.13% and crude ash 6.00%.

3.3.2. Proximate composition of sprouted Legume Beans Flour (Mung Bean, Black Gram, Red
Kidney Bean and White Kidney Bean)

The proximate composition of sprouted legume beans has been showed in Table 4. The crude
moisture, crude fat, crude protein, crude ash, crude fiber and NFE of sprouted red kidney beans
11.62+0.02, 1.47+0.02, 20.12+0.02, 2.04+0.03, 3.64+0.02 and 61.11+0.08% respectively. The current
result regarding sprouted red kidney beans compare able with the study of Winarsi et al. (2020)
determined the crude fiber 3.87% in sprouted red kidney beans. The crude moisture, crude fat, crude
protein, crude ash, crude fiber and NFE of sprouted white kidney beans 9.04+0.02, 2.04+0.03,
18.04+0.03, 4.53+0.02, 2.83+0.02 and 63.52+0.02% respectively. The findings regarding sprouted
white kidney beans compare able with the study of Dekka et al. (2023) crude moisture 10.80% and
crude fat 1.85%. The crude moisture, crude fat, crude protein, crude ash, crude fiber and NFE of
sprouted mung bean 15.04+0.02, 1.59+0.02, 26.79+0.02, 3.83+0.02, 7.79+0.03 and 44.96+0.02%
respectively. The current result of sprouted mung bean compare able with the study of Masood et al.
(2014) determined the crude fat 1.56%, crude protein 26.77%. The crude moisture, crude fat, crude
protein, crude ash, crude fiber and NFE of sprouted black gram bean 7.82+0.02, 2.08+0.02,
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24.83+0.02, 6.08+0.03, 5.63+£0.04 and 53.56+0.03% respectively. The current result regarding
sprouted black gram bean compare able with the study of Nagessa et al. (2023) crude moisture content
7.85% and crude ash 6.09%. Additionally, Megat et al. (2016) shown that during sprouting, the fibre

content of red kidney beans, mung beans and soybeans was greatly enhanced.

Table 3: Mean values for proximate composition of raw and sprouted legume beans flour

proximate composition%
Legume
Beans Raw Sprouted
Crude Crude Eat Crude Crude Crude Fat Crude
Moisture Protein Moisture Protein
Red Kidney | 7 99,0 08" | 1.33+0.028 | 17.15+0.03° | 11.62+0.02¢ | 147% 20.12+0.02°
Beans 0.02
White
Kidney 6.13+0.02F | 1.97+0.03* | 10.42+ 0.02' | 9.04+0.02° | 2.04+0.03® | 18.04+0.03*
Beans
II;/Iel;r:g 7.36+0.02° | 3.58+0.02” | 20.94+0.03° | 15.04+0.02* | 1.59+0.02” | 26.79+0.02*
Black
Gram 7.0640.03' | 5.02+0.03C | 24.78+0.03% | 7.82+0.02' | 2.08+0.02° | 24.83+0.02°8
Beans

Table 4: Mean values for proximate composition of raw and sprouted legume beans flour

Legume Proximate composition%

Raw Sprouted
Beans Crude Crude

Crude Ash . NFE Crude Ash . NFE

Fiber Fiber

Red
Kidney |1.51+0.02¢ | 2.75+0.03% | 65.63+0.028 | 2.04+0.03¢ | 3.64+0.02” | 61.11+0.08C¢
Beans
White
Kidney |3.23+0.03" | 1.97+0.03¢ | 64.28+0.04¢ | 4.53+0.02% | 2.83+0.02¢ | 63.52+0.02"
Beans
IE\B/Iel;?g 3.72+0.03% | 4.55+0.03* | 59.85+0.02° | 3.83+0.02F | 7.79+0.03% | 44.96+0.028
Black
Gram 3.67+0.02” | 559+ 0.02° | 53.88+0.02F | 3.80+0.02” | 5.63+0.04° | 53.56+0.03
Beans

3.4. Minerals Analysis of Legume Beans Flour (Mung Bean, Black Gram, Red Kidney Bean and
White Kidney Bean)

3.4.1. Minerals Content in Raw Legume Beans Flour (Mung Bean, Black Gram, Red Kidney
Bean and White Kidney Bean)

The minerals content of raw legumes beans has been presented in Table 4. The results in the line with
Haileslassie et al. (2019) who reported that phytates level reduced after soaking and clarify that might
due to leaching of the anti-nutrients during sprouting of legumes. The calcium, magnesium and
potassium content of raw red kidney beans is 0.26+0.08, 0.23+0.02 and 0.47+0.03mg/100g
respectively. The results of raw red kidney beans calcium content is comparable with the study of
Serkalem et al. (2023) the calcium content of raw red kidney bean is 0.45mg/100g. The calcium,
magnesium and potassium content of raw white kidney beans is 0.29+0.02, 0.28+0.02 and 0.33%
0.03mg/100g respectively. The calcium, magnesium and potassium content of raw mung beans is
0.48+0.03, 0.18+0.02 and 0.29+ 0.03mg/100g respectively. The current values regarding the
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potassium content of raw mung bean is agreed with the findings of Tiwari et al. (2017) 0.33mg/100g.
The calcium, magnesium and potassium content of raw black beans is 0.59+0.03, 2.22+0.03 and 0.37+
0.03 mg/100g respectively.

3.4.2. Minerals Content in sprouted Legume Beans Flour (Mung Bean, Black Gram, Red
Kidney Bean and White Kidney Bean)

The sprouting process had a significant effects on the minerals content. The minerals content of raw
legumes beans has been presented in Table 5. The calcium, magnesium and potassium content of
sprouted red kidney beans is 1.29+0.02, 0.27+£0.02 and 0.51+£0.02mg/100g respectively. The findings
of calcium content of sprouted red kidney beans agreed with the study of Abera et al. (2023) the
calcium content is1.95+0.04mg/100g. The calcium, magnesium and potassium content of sprouted
white kidney beans is 0.33£0.02, 0.29+0.03 and 0.54+0.03mg/100g respectively. The calcium,
magnesium and potassium content of sprouted mung beans is 0.48+0.03, 0.18+0.02 and 0.29%
0.03mg/100g respectively. The current values regarding the potassium content of sprouted mung bean
is agreed with the findings of Tiwari et al. (2017) 0.7mg/100g. The calcium, magnesium and
potassium content of sprouted black beans is 0.61+0.02, 3.22+0.02 and 0.44+0.02 mg/100g
respectively. The present findings regarding the sprouted black beans of magnesium content similar
with the findings of Kotue et al. (2018) is 3.86 mg/100g.

Table 5: Mean values for mineral analysis of raw and sprouted Legume Beans Flour
Legume | Mineral Analysis mg/100g
Beans Raw Beans Sprouted Beans
Calcium Magnesium | Potassium | Calcium Magnesium | Potassium

Red
Kidney | 0.26+0.087 | 0.23+0.028 | 0.47+0.03P | 1.29+0.02C | 0.27+ 0.02F | 0.51+0.02¢P
Beans
White
Kidney | 0.29+0.02F | 0.28+0.03* | 0.33+0.02' | 0.33+0.02F | 0.29+0.03% | 0.54+0.03"
Beans
Mung
Beans
Black
Gram 0.59+0.03 | 2.22+0.03¢ | 0.37+0.037 | 0.61+0.02° | 3.22+0.02" | 0.44+0.02F
Beans

0.48+0.02° | 0.18+0.02* | 0.29+0.03° | 0.52+0.0° | 0.23+0.02F | 0.33+0.02"

Conclusion

It has been concluded that the sprouting of legumes improves the bioavailability of nutritional
substances. The sprouted legume beans indicates the high score in physiochemical properties,
antioxidants, minerals content and proximate composition as compared to raw legume beans. In the
comparison between the raw beans and sprouted beans, sprouted beans have superior digestibility,
higher enzyme activity, better nutrient bioavailability, and improved protein quality. Because of these
advantages, sprouted beans flour are a great complement to a balanced diet, especially for consumers
who want to increase their nutritional intake and enhance their digestive health.
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