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Accepted Date: 10" July, 2025 Orange-fleshed sweet potatoes (OFSP) are considered one of the top sources of

Provitamin A. It was incorporated into soybean cheese-like (awara) at varying
proportions. Five (5) samples were produced using the following formulation ratio
of soy bean and orange fleshed sweet potatoes (OFSP) (80:20, 60:40, 40:60, 20:80)
and (100:0) as a control sample. The samples produced were evaluated for mineral
content, anti-nutritional factor and sensory attribute, and the results were
statistically analysed (ANOVA) for mean and standard deviation. The Anti-
nutritional factors and mineral composition of cheese-like (awara) samples showed
a significant (p<0.05) difference among all the samples. The oxalate ranged from
(2.86 — 4.65 mg/100g), phytate (0.30 — 1.28 mg/100g), tannin (103.58 — 125.78
http: www.njphr.nspri.gov.ng mg/100g), and the trypsin inhibitor ranged from (7.59 — 18.92 mg/100g). The mineral
ISSN: 2630-7022 content, Zn ranged from (1.42 — 2.54 mg/L), Fe (2.58 — 7.45 mg/L), Mg (1.66 — 3.92
mg/L), K (22.55 — 40.05 mg/L) and Na (6.36 — 9.28 mg/L). The sensory attribute of
CORRESPONDING AUTHOR the cheese -like (awara) samples showed significant (P<0.05) difference among the
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Nigeria _ fleshed sweet potatoes (OFSP) to soybean cheese-like (awara) increased
322'35322?432‘239"“”9’ phytochemical and mineral content of the samples appreciably. Samples D and E
had the highest mean of all the parameters evaluated and were most preferred by the
panelists.
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Introduction

Consumers demand nutritious, functional, and sustainable foods for physical and
mental development. Cheese (warankasi or wara) is a functional food from a protein
source. The Fulani first introduced it and later spread it to other parts of Nigeria. Cheese
is produced from cow, cattle and goat milk, which is processed by culturing the milk
using bacterial culture.

Cow milk is expensive because poor people have limited access to it; hence, it is
essential to source a substitute that could be used to produce cheese (Adetunji et al.,
2011). Soybean (Glycine Max) and orange-fleshed sweet potatoes (Ilpomoea batatas)
are rich in dietary fibre, proteins, vitamins, minerals, beta carotene, and antioxidants,
offering a promising nutrient-dense profile
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industrial uses. Milk and cheese-like products derived from soybeans are consumed as
a substitute for dairy milk and for people with lactose intolerance. Nutritionally,
OPEN 8 ACCESS soybean protein is one of the least expensive dietary protein sources; thus, it is consid-
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ered a good substitute for animal protein (Bethke and
Janksy, 2008). It is a good source of micro and
macronutrients, essential amino acids. Soybeans are
high in anti-nutritional compounds such as saponin,
phytate, oxalate, tannin, and trypsin inhibitor, which
can reduce nutrient digestibility (Lee et al., 2020).
Sweet potato (Ipomoea batatas) is a root crop
belonging to the Convolvulaceae family, 3rd third-
largest cultivated root crop after cassava, globally
based on its nutritional and agronomic resilience and
food security properties (Neela and Fanta, 2019).
Continentally, China is the leading producer, followed
by Nigeria and Tanzania (FAOSTAT, 2019). Orange-
fleshed sweet potatoes are gluten-free; thus, they are a
key source of nutrient-dense carbohydrates in the diets
of those with celiac disease or gluten sensitivity. The
flour is used in bakery products such as cakes, bread,
and muffins. Nutritionally, orange-fleshed sweet
potatoes are highly nutritious, providing a substantial
amount of beta carotene (pro -vitamin A), which is
crucial for preventing vitamin A deficiency (VAD) and
blindness in young children (Robertson et al., 2018). It
contains complex carbohydrates, fibre, vitamin C, iron,
magnesium, calcium, zinc, and potassium. Its
potassium significantly surpasses bananas, oranges,
and broccoli. Its tubers supply iron that exceeds many
other iron-rich vegetables with extremely low or non-
existent levels of anti-nutrients, chelators and ligands
that inhibit iron absorption (e.g., tannins, oxalates,
phytates) and high levels of vitamin C, which has been
shown to enhance iron absorption (Korada et al.,
2010). They are a valuable food crop for combating
malnutrition and can supply a significant portion of the
daily vitamin A requirements for young children
through a moderate serving.

Studies often focus on producing soybean cheese-like
products, but do not examine the fortification using
orange-fleshed sweet potato root. This study addresses
that opening by assessing the nutritional quality of a
combination of soybean and orange-fleshed sweet
potato root. The reason is that soybeans are high in
anti-nutritional composition, which can reduce nutrient
digestibility, are deficient in beta carotene, and are low
in carbohydrate. At the same time, orange-fleshed
sweet potatoes have an extremely low or non-existent
level of anti-nutrients, presence of chelators and
ligands, minerals and vitamin C, which has been
shown to enhance iron absorption. The insights aim to
improve the nutritional quality of soybean cheese-like
products using orange-fleshed sweet potatoes,
increasing their market space and acceptability of local
crops in underdeveloped countries and Nigeria.
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Materials and methods

Material

Raw material used in the preparation of awara
enriched with orange-fleshed sweet potatoes includes
the following: soybean, orange-fleshed sweet potatoes,
tamarind, water, cooking utensil, muslin cloth,
mechanical hydraulic press and soybean oil.

Sources of materials

The soybean and tamarind fruits were procured.
Likewise, orange-fleshed sweet potatoes were
obtained from the farmer at Yankaba market, Kano
State. All other materials were also standardized.

Preparation of tamarind

Sudha et al. (2022) described that the coagulant was
produced from tamarind fruit. Tamarind fruits were
sorted to remove extraneous and unhealthy materials.
The tamarind was soaked in hot water, then macerated
to release the juice, and filtered using a muslin cloth.

Preparation of soybean-orange fleshed sweet potato
blends.

With some modifications, the preparation of soybean—
orange fleshed sweet potato blends was done as
described by James et al. (2016). Soybeans were
dehulled after soaking for 8-12 hours to reduce anti-
nutritional factors; likewise, the peeled orange fleshed
sweet potatoes were also washed, which will ensure the
removal of surface contaminants that could interfere
with subsequent analyses. Orange-fleshed sweet
potatoes were added to the soaked soybeans in
different ratios (20, 40, 60 and 80) while 100% serves
and control samples were blended to obtain a
combined slurry. The blended mixture was strained
using a muslin cloth.

Preparation of soybean- orange fleshed sweet
potatoes (Awara) cheese

Soybean — orange fleshed sweet potatoes slurry was
prepared into cheese using the method described by
Sanni etal. (2011). Coagulant was added to the mixture
after boiling for 10 minutes. The mixture was allowed
to curdle for 15 minutes. The local cheese formed was
drained using a muslin cloth and pressed with a
mechanical hydraulic press to expel the whey. Then,
cut into appropriate shapes, and fry for 7-8 minutes.
Local cheese (Awara) was refrigerated (4°C) until
analysis. However, orange-fleshed sweet potatoes
(100%) did not coagulate.
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Determination of mineral content of soybean-
orange fleshed sweet potatoes (awara) cheese
Minerals are micronutrients; they are essential for the
body's proper functioning. The ash obtained from the
ash analysis determined the mineral content. Ash was
placed in a porcelain crucible, and then a few drops of
distilled water were added to 2 mL of concentrated
hydrochloric acid, 10 mL of 20% HNO3, and then
evaporated on a hot plate. The samples were filtered
through Whatman filter paper into a 100 mL
volumetric flask. The mineral elements, Ca, Mg, Fe,
and Zn, were determined by an atomic absorption
spectrophotometer. (AA800 perkin-Elmer, Germany).
The phosphorus in the sample filtrate was determined
using Vanadomolybdate reagent at 400 nm using a
colourimetric method (Colourimeter SP20, Bausch and
Lamb) (Chaturvedi and Nagar 2001). At the same time,
Na and K were determined using a flame photometer
(Sherwood Flame Photometer 410, Sherwood
Scientific Ltd., Cambridge, UK) with NaCl and KCl as
the standards (Khan et al., 2014).

Determination of oxalate content of soybean-
orange fleshed sweet potatoes (awara) cheese

A gram of the sample was weighed in a 100-mL
conical flask to determine oxalate content. Seventy-
five millilitres of 3 mol/L H2SO4 was added, and the
solution was stirred intermittently with a magnetic
stirrer for about one hour and then filtered using
Whatman No. 1 filter paper. 25 mL of the sample
filtrate (extract) was collected and titrated against hot
(80-90°C) 0.1 N KMnQy4 solution to the point when a
faint pink colour appeared that persisted for at least 30
s. The concentration of oxalate in each sample was
obtained from the calculation (Suma and Urooj 2014).

__ VT xVme x DF x 2.4
- ME x MF

Oxalate content ( 9 )
100g

Vme = Volume — mass equivalent (i.e 1ml of 0.05 M
KMnO; solution is equivalent to 0.00225g anhydrous
oxalic acid)

DF = Dilution factor (VT/A)

VT = Total volume of filtrate (75 mL), A — Aliquot
used, 25 mL

ME = Molar Equivalent of KMnO4

MF = Weight of sample

Determination of phytate content of soybean-
orange fleshed sweet potatoes (awara) cheese

Phytate was determined by the Talamond et al. (2000)
method. One-half gram of each sample was extracted
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with 100mL of 2.4% HCI and shaken for one hour.
Colour was developed with 1ml modified reagent
(0.03% FeCls - 6H20 and 0.3% sulphosalicylic acid)
and read at 500 nm in a spectrophotometer. One-half
gram (0.5) of the sample was weighed into a 500ml
flat-bottom flask, placed in a shaker and extracted with
100mL 2.4% HCI for one hour at room temperature,
and then decanted and filtered, and 5mL of the filtrate
was diluted to 25 mL with distilled water. Fifteen
millilitres of 0.1 M sodium chloride was added to 10ml
of the diluted sample and passed through an anglet
raisin grade 200 — 400 mesh to elute inorganic
phosphorus, and 5mL of 0.7 M sodium chloride was
also added to elute phytate. The sample solution was
reead at 500 nm using water to zero the
spectrophotometer, and a calibration curve was
constructed to calculate the phytate concentration.

X x dilution x original volume of digest
Phytate

weight of sample
Where X = value of the curve of optical density X
reading from the spectrophotometer.

Determination of tannin content of soybean- orange
fleshed sweet potatoes (awara) cheese

Tannin  was determined using Follins Dennis
spectrophotometric method according to (Tabasum et
al., 2001). Five grams of the sample were dispersed in
50 mL of distilled water and shaken. The mixture was
left for 30 min at room temperature and mixed
vigorously every 10 min. The filtrate was used for the
experiment after 30 min. Two millilitres (2 mL) of the
extract were measured into a 50 mL volumetric flask.
Similarly, 5 mL of standard tannic acid solution and 5
mL of distilled water were measured into separate
flasks to serve as the standard and blank, respectively.
They were further diluted with 35 mL of distilled water
separately, and 1 mL of Follin Dennis reagent was
added to each flask, followed by 2.5 mL of saturated
sodium carbonate solution (Na2COgs). The content of
each flask was then made up to 50 mL at room
temperature. The absorbance of the developed colour
was measured at 620 nm wavelength in a
spectrophotometer. Readings were taken with the
reagent blank at zero.

Determination of Trypsin Inhibitor of soybean-
orange fleshed sweet potatoes (awara) cheese

The trypsin inhibitor content was determined using a
spectrophotometric method. Five grams of the sample
were dispersed in 50 mL of distilled water, shaken
thoroughly and allowed to stand for 30 minutes at room

47



Banigbe et al. (2025)

temperature with intermittent shaking every 10
minutes. The mixture was filtered using Whatman
filter paper, and the clear filtrate was used for the
assay. Two millilitres of the extract were pipetted into
a 50-mL volumetric flask with 5 mL of standard
trypsin inhibitor solution and 5 mL of distilled water
for the blank. Each flask was diluted with 35 mL of
distilled water, and 1 mL of a reagent (specific details,
such as Folin-Dennis or equivalent, depend on the
trypsin inhibitor protocol) was added. The solution was
further treated with 2.5 mL of saturated sodium
carbonate solution. The mixture was topped up to 50
mL with distilled water and left to react at room
temperature. The absorbance was measured at the
appropriate wavelength (commonly 410 nm or as
defined in the protocol) using a spectrophotometer,
with a reagent blank set to zero (Kaur et al., 2022).

Sensory parameters of soybean- orange-fleshed
sweet potatoes (awara) cheese

The evaluation for sensory and acceptability of the
awara (20, 40, 60, 80 %) using panelists of twenty-five
well-trained judges was carried out at Federal College
of Agricultural Produce Technology, Kano. The awara
was evaluated for colour, taste, odour, flavour and
overall acceptability using a 10-point hedonic scale (1-
dislike extremely to 10=like extremely) according to
the method described by Meilgaard et al. (2007).

Statistical Analysis

The Data Obtained were analysed appropriately using
Analysis of Variance (Steele and Torrie 1980). The
Mean and standard deviation were also calculated.
However, where significant differences existed,
Tukey's test separated the means.

Results and Discussions

Anti-nutritional composition of soybean — orange
fleshed sweet potatoes (Awara) cheese

The results of the anti-nutritional composition of
awara were presented in Table 1. Composite awara
(samples A, B, C and D) contained high oxalate,
tannin, trypsin inhibitors, and low phytate content. At
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the same time, soybean cheese (sample E) had high
phytate and low oxalate, tannin and trypsin inhibitors.
The oxalate composition ranged between 2.86 and
4.65mg/g. There was a significant (p<0.05) difference
in the oxalate values, with sample C having a high
concentration of oxalate content, while sample B
recorded the lowest value. The variation of oxalate
concentrations is due to the soil type, rainfall intensity,
and geographic location of the crops. This result was
comparable to that of a study conducted by Massey et
al. (2001)

Phytate composition ranged between 0.30 and
1.28mg/g. There was a significant (p<0.05) difference
in the phytate content among the samples. Sample E
exhibited high phytate values, while sample A had the
lowest. The phytic acid decreased with an increase in
OFSP. The value of phytic acid in this investigation
agrees with the work of Olayiwola et al. (2009), who
reported low levels of phytic acid in sweet potato. On
the other hand, Tilahun et al. (2013) and Adane et al.
(2013) also reported lower phytic acid values of sweet
potato varieties compared with cassava varieties.
Tannin content of the samples ranged from 103.58 to
125.78 mg/g, with significant (p<0.05) variations
observed among the samples. Sample D had a high
tannin content, while sample B recorded the least
value. The tannin value shows that OFSP and soybean
seeds had considerable tannin. The results aligned with
the results reported by Megat Rusydi and Azrina
(2012) that tannins are found in plants as defence
mechanisms against environmental attacks.

Trypsin inhibitors ranged from 7.59 to 18.92 TUI/mg.
There was a significant (p<0.05) difference among the
samples. Sample A recorded high values of trypsin
inhibitors, while sample D had the lowest value. This
result indicates that soybeans and orange-fleshed sweet
potato contribute to trypsin inhibition, which is known
to interfere with protein digestion. However,
processing of Awara deactivates the anti-nutrient and
trypsin inhibitor, optimising Awara's nutritional
quality while minimising the impact of anti-nutritional
factors (\VVagadia et al., 2017).

Table 1: Anti-nutritional content of soybean- orange fleshed sweet potatoes (awara) cheese

Parameter (100mg/g Awara Samples

A B C D E
Oxalates 3.07+0.02>  2.86+0.03% 4.65+0.06° 4.21+0.03¢ 3.30+0.0°
Phytates 0.30£0.01° 0.35+0.01° 0.44+0.00¢ 0.52+0.01¢ 1.28+0.02°
Tannins 106.93+0.20° 103.58+0.12? 120.04+0.48° 125.78+0.23¢ 111.08+0.29¢
Trypsin Inhibitors (TUI/mg)  18.92+0.02°  15.35+0.03¢ 9.72+0.01° 8.67+0.02° 7.59+0.043°

Means within row with different letters are significantly different at (P<0.05). A = Awara sample with 80% OFSP and 20%
Soybean, B = Awara sample with 60% OFSP and 40% Soybean, C = Awara sample with 40% OFSP and 60% Soybean, D = Awara
sample with 20% OFSP and 80% Soybean, E = Awara sample from 100% Soybean
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Mineral composition of soybean — orange fleshed
sweet potatoes (Awara) cheese

The results of the mineral composition of the awara
were presented in Table 2. Composite awara (samples
A, B, C and D) contained a substantially high value of
zinc, iron, and potassium and low magnesium and
sodium content. Meanwhile, soybean cheese (sample
E) had high magnesium and sodium, and low zinc,
iron, and potassium content.

Zinc concentration in awara samples ranged from 1.30
to 2.54mg/L. There was a significant (p<0.05)
difference in the zinc concentration of composite
awara samples, with sample A having high zinc and
sample E having the lowest concentration. The
increase in OFSP substitution increased the value of
zinc present in the samples. However, the amount of
zinc found in OFSP and soybean indicates that the
composite may have a considerable effect on the
mineral composition of the sample, which would be
valuable for consumers, pregnant women and babies in
particular (Zhou et al., 2019).

Iron concentration in awara samples ranged from 2.58
to 7.45mg/L. There was a significant (p<0.05)
difference in the iron concentration in the awara
samples. Sample B had a high iron concentration,
while sample E had the lowest iron value. Iron, an
essential component of haemoglobin and a significant
constituent of blood and enzymes for electron transfer,
its deficiency can result in tiredness, weakness, and
anaemia. The presence of iron in composite awara
indicates that increased OFSP increases the iron
content of the sample. This was in line with the result
reported by (McLaren, 2019).

Magnesium concentration in awara samples ranged
from 1.66 to 3.92mg/L. Magnesium values were
significantly (p<0.05) different except for samples B
and D, which are not significantly (p>0.05) different
from each other. This suggests that OFSP and soybean
contributed to the magnesium composition of the
amples. Magnesium in awara, as obtained in this
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study, would help calcium metabolism and prevent
some diseases (Alinnor and Oze 2011).

Potassium concentration in awara samples ranged
from 22.55 to 40.05mg/L. Potassium values were
significantly (p<0.05) different. Sample A had a high
value, while sample E recorded the lowest value.
Sodium concentration in awara samples ranged from
6.36 to 9.28mg/L. Sodium values were significantly
(p<0.05) different. Sample B recorded the highest
sodium content, while sample A had the lowest value.
However, values obtained in this study indicate an
appropriate ratio of sodium and potassium
concentration. Nevertheless, low sodium and high
potassium intakes help to reduce high blood pressure
in hypertensive patients (Alinnor and Oze 2011).

Sensory attributes of soybean —orange fleshed
sweet potatoes (Awara) cheese

The result of the sensory attributes of (awara) samples
produced from OFSP and soybean is depicted in Table
3. The sensory scores for the appearance of samples
ranged from 7.30 to 8.50. There are significant
(p<0.05) differences within samples. Sample E had
high appearance values, while sample D recorded the
lowest appearance value. Taste scores varied
significantly (p<0.05) and differed in percentage,
ranging from 5.60 to 8.50, respectively. Sample E
recorded the highest taste values, while Sample B
recorded the lowest. Mouth feel ratings ranged from
4.50 to 8.30cm. Sample E was higher for mouth feel
values, while Sample C recorded the lowest values.
Texture scores ranged from 4.60 to 7.90, respectively.
Sample E had the highest values, while A and B had
similar texture values. General acceptability scores
ranged from 6.50 to 8.20cm. Sample E value was
higher, while B recorded the lowest values of general
acceptability. The aroma scores for the awara samples
ranged from 5.00 to 8.20. Sample D was higher than E
and C, followed by sample B and A, which recorded
the lowest values. The flavour scores ranged from 5.40

Table 2. Mineral content of soybean- orange-fleshed sweet potatoes (awara) cheese

Parameter Awara Samples

(mg/1009) A B C D E

Zinc 2.54 +0.03° 1.51+0.01¢ 1.42+0.02° 1.50+0.01° 1.30+0.022
Iron 6.03 +0.02¢ 7.45+0.03° 2.76+0.02° 4.52+0.01° 2.58+0.03?
Magnesium  1.66+0.01¢ 2.88+0.00° 1.74+0.07¢ 2.88+0.01° 3.92+0.01°
Potassium 40.05+0.39° 34.50+0.28°  36.05+0.10¢  30.56+0.30°  22.55+0.18%
Sodium 6.36+0.76° 9.28+0.33° 7.03+0.32° 6.58+0.22° 8.44+0.33¢

Means within row with different letters are significantly different at (P<0.05), A = Awara sample with 80% OFSP and 20%
Soybean, B = Awara sample with 60% OFSP and 40% Soybean, C = Awara sample with 40% OFSP and 60% Soybean, D = Awara
sample with 20% OFSP and 80% Soybean, E = Awara sample from 100% Soybean.
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Table 3: Sensory attributes of soybean- orange fleshed sweet potatoes (awara) cheese

Attributes (Awara) Samples
A B C D E
Appearance 7.80 + 1.40° 7.50 +1.842 7.50 + 1.40° 7.30 £ 0.48° 8.50 +0.74°
Taste 6.60 + 1.37° 6.20 + 1.81° 7.70 £ 1.35° 8.10 £ 0.57¢ 8.50 £ 0.53¢
Mouthfeel 6.00 + 0.26° 6.40 + 1.41° 4.50 £1.082 7.20+£0.79° 8.30 + 0.68¢
Texture 5.20 £ 0.46° 520 +£1.23? 7.00 £ 1.16° 7.20 £0.79° 7.90 £0.74°
General acceptability — 6.70 + 1.542 6.50 + 1.372 7.50 + 1.56° 7.60 +£0.63° 8.20+0.9°
Aroma 5.00+0.00? 6.60 + 0.70° 7.60 +£2.46° 8.20+0.79¢ 7.90+0.74°¢
Flavor 7.00+ 0.02° 5.40+1.17° 6.60+2.37" 7.10+0.57¢ 7.50+0.53°

Means within row with different letters are significantly different at (P<0.05), A = Awara sample with 80% OFSP and 20%
Soybean, B = Awara sample with 60% OFSP and 40% Soybean, C = Awara sample with 40% OFSP and 60% Soybean, D = Awara
sample with 20% OFSP and 80% Soybean, E = Awara sample 100% soybean.

to 7.50. Samples E, A and D were higher in flavour
values and were not significantly (p<0.05) different
from each other, while samples C and B recorded the
lowest values.

Meanwhile, samples with higher soybean content,
particularly D and E, were consistently rated higher
across all sensory parameters. This preference may be
attributed to the smoother texture, taste, and enhanced
mouthfeel contributed by soybeans. Soybeans'
familiarity and favourable sensory properties likely
enhanced the appeal of these samples. However, in
variation, samples B and A consistently received the
lowest scores for taste, mouthfeel, texture and general
acceptability. The higher inclusion of OFSP in this
sample may have introduced a distinct and unfamiliar
taste and coarse texture, which were less appealing to
the panelists. This suggests that OFSP, when used in
higher proportions, can negatively influence the
sensory qualities of awara. However, the general
acceptability scores mirrored the trends in individual
sensory attributes, with samples D and E being the
most preferred and sample B being the least
acceptable. The findings emphasise that an optimal
balance between OFSP and soybean is crucial to
produce awara with desirable sensory qualities.
Furthermore, due to nutritional benefits, OFSP can be
a valuable fortification ingredient, but its proportion
must be carefully managed to maintain the sensory
appeal of the product. However, incorporating
soybeans in higher proportions enhances the overall
sensory experience, making the product more
acceptable to consumers.

Conclusion

The study has shown that combining orange-fleshed
sweet potatoes with soybeans in specific proportions
can create cheese-like products with high minerals and
appreciable anti-nutritional profile compared with

soybean cheese-like (100%). Hence, OFSP has
tremendous potential as an ingredient for functional
food. It has iron, zinc, potassium and magnesium. Iron
is essential for electron transfer; its deficiency can
result in tiredness, weakness, and anaemia. Zinc is
desirable for pregnant women for safe baby delivery,
and for the body's defensive (immune) system, protein
and nucleic acid synthesis. Potassium helps regulate
the body's fluid balance, which is required to transmit
nerve impulses. Also, high potassium intake is
associated with lowering blood pressure, and
increasing potassium as an additive reduces sodium
intake.

Nevertheless, the combined effect of potassium,
calcium and magnesium has been associated with
lowering the rate of cardiovascular diseases. Likewise,
orange-fleshed sweet potatoes have extremely low
levels of anti-nutrients, chelators, and ligands that
inhibit some mineral absorption to increase their
bioavailability. The sensory properties of the samples
still maintain their acceptability when compared with
the control (soybean cheese-like) samples. Hence,
cheese-like (awara) derived from blends of orange
fleshed sweet potatoes with soybeans from different
agricultural produce is achievable and reduces
dependence on soybeans while improving the
nutritional status of consumers.
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