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Abstract

An experiment was conducted at ICAR-AICRP on Fruits, K.R.C. College of Horticulture, Arabhavi to
study the nutritional profiling of triploid (AAB) banana genotypes during 2018-19. The results revealed
that, The nitrogen content of fruit sample ranged from 126.00 mg/100 g (Anaikomban) to 515.00
mg/100 g (Pisang Lilin) with a mean value of 272.00 in AA group. In AB group it was ranged from
123.00 mg/100 g (Aktoman) to 287.00 mg/100 g (Kodappanilla) with a mean value of 147.75 mg/100
g. potassium content of banana varieties ranged between 568.00 mg/100 g (Kadali) to 1142.00 mg/100
g (1142.00 mg/100 g) with mean value of 794.00 mg/100 g among AA group. Among AB group, the
potassium content ranged from 698.00 mg/100 g (Aktoman) to 1532.00 mg/100 g (Ney Poovan) with a
mean value of 797.00 mg/100 g. AA group depicted that, the iron content was ranged from 1.77-2.08
mg/100 g with a mean value of 1.91 mg/100 g and statistically analysed, it was noticed that, Namarai
(2.08 mg/100 g) contained high amount of iron followed by Anaikomban (1.97 mg/100 g) while less
iron content was observed in Kadali (1.77 mg/100 g).

Keywords: Nutrition profiling, diploid banana genotypes, potassium, magnesium, calcium

Introduction

Banana plants are the world’s foremost herbs and it’s grown in several countries. However,
Bananas and plantains are the world 4™ prominent agricultural crop after rice, wheat, and
maize. (Ganapathi et al., 1999) [*31 and considered to be one of the most important sources of
energy and starchy staple food for the people of tropical humid regions (Onwuka and
Onwuka, 2005) %1, Furthermore, bananas and plantains are rich in nutrients, starch, sugar
and vitamins A and C, potassium, calcium, sodium and magnesium, Doymaz (2010) [,
Plantains are nutritionally low protein food material but relatively high in carbohydrates,
vitamins and minerals. During the recent past, there is a great interest among nutritionists in
studying the role of fruits and vegetables in prevention of several life style diseases.
Beneficial effects of consumption of banana is mainly prevention of constipation,
hypertension, cancer, etc., due to high level of fruit fibres, phytochemicals (carotenoids,
anthocyanins, antioxidants) and vitamins and hence are considered as functional food
(Yoseph et al., 2014) %61, Banana is also rich source of minerals like potassium, phosphorus,
calcium, magnesium, zinc and iron.

Anaikomban (AA) Kadali (AA) Namarai (AA) Pisang Lilin (AA)

Plate 1: Banana power for estimation for mineral composition

~1108 ~


https://www.biochemjournal.com/
https://www.doi.org/10.33545/26174693.2025.v9.i6m.4677

International Journal of Advanced Biochemistry Research

https://www.biochemjournal.com

Aktoman (AB) Kodapanilla Kunnan (AB)

Kunnan (AB)

Mitli (AB)

Ney Poovan (AB)

Plate 2: Banana power for estimation for mineral composition

The present investigation on “Nutritional profiling of
triploid (AAB) banana genotypes” was conducted at ICAR-
All India Coordinated Research Project (ICAR-AICRP) on
Fruits, Kittur Rani Channamma College of Horticulture,
Arabhavi (University of Horticultural Sciences, Bagalkot)
Karnataka during 2018-19 and 2019-20. Four genotypes
belonging to AA group viz., Anaikomban, Kadali, Namarai
and Pisang Lilin and Five genotypes belonging to AB group
viz., Aktoman, Kodappanilla Kunnan, Kunnan, Mitli and
Ney Poovan were used for the study. The experiment was
laid out in Complete Randomized Design (CRD) with six
replications. Three hands are picked from each cultivar; ten
uniform size and shape fingers are selected from the lot and
sliced into round disks using a kitchen knife. These slices
are dried in an hot air oven at 65+3°C for 8 hours. The dried
slices were grind into fine powder using a laboratory
mixer/grinder. The flour is then used for estimation of
minerals (Narayana et al., 2017) 24, The nitrogen content in
these genotypes were analyzed by Kjeldahl methodas
outlined by Piper (1966) %! and the values were expressed
in mg/100 g. The phosphorus content in these genotypes
were analyzed by Vanadomolybdate method (Piper, 1966)
281 and the values were expressed in mg/100 g. The
potassium content in these cultivars was estimated using
flame photometer by the method outlined by Jackson (1973)
(11 and the values were expressed in mg/100 g and
magnesium, calcium and micronutrients were analyzed by
using atomic absorption Spectrometer and the values were
expressed in mg/100 g.

Statistical analysis

Completely Randomized Design (CRD) with one way
ANOVA, utilizing the Web Agri Stat Package (WASP)
version 2 (Jangam and Thali, 2010) ™61 was used to examine
the data on the nutritional profiling of triploid (AAB)
banana genotypes. p=0.01 was the significance level applied
to the tests. The tests used a significance level of p=0.01.
Critical difference values were calculated when the F-test
indicated significance.

Results and discussion

Nitrogen (mg/100 g)

The nitrogen content of fruit sample ranged from 126.00
mg/100 g (Anaikomban) to 515.00 mg/100 g (Pisang Lilin)
with a mean value of 272.00 in AA group. In AB group it
was ranged from 123.00 mg/100 g (Aktoman) to 287.00
mg/100 g (Kodappanilla) with a mean value of 147.75
mg/100 g (Table 1 & Fig 1). This may be due to high level
of nitrogen uptake (both through soil and bunch spray) as
reported earlier by Kotur and Murthy, (2011) 2%, Yang et al.
(2013) B¥1, These results are also in accordance with
Narayana et al. (2017) 1 who has reported that, the cultivar
Karpuravalli (Pisang Awak, ABB) had significantly higher

levels of nitrogen (0.58%) and least was in Poovan (0.29%).

Phosphorus (mg/100 g)

Phosphorus helps plants to store and use energy from
photosynthesis, develop roots, speed up the maturity and
resist stresses. In the present study (Table 1 & Fig 1),
significantly genotype Kadali (60.00 mg/100 g) contained
maximum phosphorus followed by Pisang Lilin (50.00
mg/100 g) while, minimum was noticed in Anaikomban
(30.00 mg/100 g) among AA group. Among AB group, it
was ranged between 30.00 mg/100 g (Kodappanilla) to
50.00 mg/100 g (Aktoman & Mitli) with a mean value of
30.00 mg/100 g. This is in conformity with previous
findings of Sulaiman et al. (2011) B3 who studied the
phosphorus content of banana cultivar grown in Malaysia.
Kookal and Thimmaiah (2018) ° have reported that, the
phosphorus content was highest in ripened Njali Poovan
banana fruits (81.25 mg/100 g). The similar findings were
also noticed in Auta and Kumurya (2015) ], Narayana et al.
(2015) P4, Suriyavathana and Jeevitha (2011) [,
Anhwange, (2008) ! and Do et al. (2015) [ in banana peel.

Potassium (mg/100 g)

Among fruits, banana is valued for potassium content,
because of its role in maintaining the body’s blood pressure.
A single banana provides 23 percent of the potassium
needed on a daily basis. It also reduces the risk of stroke
(Sampath et al., 2012) 2%, In the present findings, potassium
content of banana varieties ranged between 568.00 mg/100
g (Kadali) to 1142.00 mg/100 g (1142.00 mg/100 g) with
mean value of 794.00 mg/100 g among AA group (Table 1
& Fig 1). Among AB group, the potassium content ranged
from 698.00 mg/100 g (Aktoman) to 1532.00 mg/100 g
(Ney Poovan) with a mean value of 797.00 mg/100 g.
Besides genomic status, the soil and climatic conditions also
play an important role in nutrient uptake and there by the
difference in the potassium content in the different banana
genotypes (Narayana et al., 2017) 4. In comparison with
the mineral elements composition of apple, banana and
plantain contain higher amounts of potassium than apple.
This shows that banana and plantain may have the tendency
to lower blood pressure, aid in RBC’s formation and also
aid in the transmission of nerve impulse due to their high
potassium contents (Auta and Kumurya2015) . The results
are in close agreement with the findings of Jyothirmayi and
Rao (2015) 1 and Sampath et al. (2012) 2°1 who had also
reported potassium content of 358.00 mg/100 g and 467.00
mg/100 g respectively of banana studied.

Contrary to the present findings, Sreedevi (2013) B2 found
that the potassium content of organically cultivated samples
of Nendran, Palayankodan and Rasakadali was 86.5 mg,
80.76 mg and 79.4 mg respectively. Average potassium
content of Hawaii’s banana (Dwarf Brazilian and Williams)
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was 330.6 mg/100 g (Marisa, 2006) 22, Similar results were
also reported by Leterme et al. (2006) 2. Bernstein et al.
(2011) B! found that potassium increases protein, starch and
soluble solid content in plants and improves colour and
taste. Smitha et al. (2015) Y showed potassium content in
the range of 285.34to 397.01 mg per 100 g of fresh sample
and among the varieties high content of potassium was
found in variety Cavendish (397.01 mg/100 g) under
Karnataka condition. These findings were also in agreement
with Coulibaly et al. (2007) [, Kiin-Kabari and Agoha
(2018) 181, Do et al. (2015) ! in banana peel. Sheng et al.
(2010) % jn banana flower.

Magnesium (mg/100 g)

In the present investigation, magnesium content was ranged
from 321.00-464.00 mg/100 g with a mean value 396.25
mg/100 g in AA group (Table 1 & Fig 1). When the data
was analyzed, it was found that significant difference was
found to exist between the varieties, significantly higher
magnesium content was recorded in PisangLilin (464.00
mg/100 g) followed by Namarai (455.00 mg/100 g) and
genotype Kadali (321.00 mg/100 g)recorded less amount of
magnesium. Among AB group, it was ranged from 258.00-
397.00 mg/100 g with a mean value of 258.00 mg/100 g.
When the data was statistically analyzed, it was found that
genotype Kunnan (397.00 mg/100 g) and Kodappanilla
Kunnan (377.00 mg/100 g) have shown significantly higher
magnesium content while, Aktoman (258.00 mg/100 g)
have shown minimum amount of magnesium. This was
demonstrated in other research works by Coulibaly et al.
(2007) 81, Auta and Kumurya (2015) [, Do et al., (2015) [,
Kiin-Kabari and Agoha (2018) 8], Contrary to the findings
of Sulaiman et al. (2011) B3, the level of magnesium in
genotypes of ABB and AAB genomic group was lower than
those of AAA or AB group.

Calcium (mg/100 g)

Calcium is an essential macronutrient for humans, which
represents approximately 2% of body weight in an adult
person. It is necessary for building strong bones, cell
adhesiveness,  mitosis, blood coagulation, muscle
contraction and glandular secretion (Petrovich et al., 2007)
271, The findings of present study revealed that, calcium
content was ranged from 25.00-57.00 mg/100 g with a mean
value of 41.00 mg/100 g (Table 1 & Fig 1). Statistically it
was noted that, there was a significant difference between
genotypes, Pisang Lilin (57.00 mg/100 g) contained higher
amount of calcium followed by Anaikomban (45.00 mg/100
g) while, Kadali (25.00 mg/100 g) has recorded least
calcium among AA group. In AB group,it was depicted that,
the mean value of calcium was 26.40 mg/100 g with value
ranging between 13.00-92.00 mg/100 g and when it was
statistically analysed, significantly genotype Ney Poovan
(92.00 mg/100 g) contained maximum calcium followed by
Muitli (40.00 mg/100 g) while, least was observed in Kunnan
(13.00 mg/100 g). Similar results were found in
Suriyavathana and Jeevitha (2011) 34, Florenta et al. (2015)
(111 in banana blossoms.

Iron (mg/100 g)

Iron is another mineral which is essential for the formation
of certain enzymes. The dietary iron is of two forms haeme
and non-haeme. While the haeme iron is derived from meet
and fish and non-haeme iron is derived from tropical fruits

https://www.biochemjournal.com

(Das, 2010) Il In the present investigation, AA group
depicted that (Table 2),, the iron content was ranged from
1.77-2.08 mg/100 g with a mean value of 1.91 mg/100 g and
statistically analysed, it was noticed that, Namarai (2.08
mg/100 g) contained high amount of iron followed by
Anaikomban (1.97 mg/100 g) while less iron content was
observed in Kadali (1.77 mg/100 g). The mean value was
1.05 mg/100 g with a values ranging between 1.06-1.93
mg/100 g. Genotype Kodappanilla Kunnan (1.93 mg/100 g)
has recorded maximum iron content followed by Aktoman
(1.76 mg/100 g) while, Ney Poovan (1.06 mg/100 Q)
contained less iron among AB group (Table 35). These
findings are in conformity with reports of earlier workers
(Sulaiman et al., 2011) B3, Englberger et al. (2003) 17,
Kiin-Kabariand Agoha(2018) 18, Narayan et al., 2017124,
Fungo et al., 2010) 22, Hapsari and Lestari (2016) 1 and
Ashokkumar et al. (2018) B! reported the iron concentration
ranged from 1.42 mg/100 g in Saba to 0.063 mg/100 g in
Kikundi. Kookal and Thimmaiah (2018) [*°! also studied
content of iron in unripe and ripened banana fruits of
Nendran and Robusta genotypes.

Manganese (mg/100 g)

In the present study, manganese content was ranged from
0.82 mg/100 g (Anaikomban) to 1.36 mg/100 g (Pisang
Lilin) with a grand mean value 0f1.36 mg/100 gsignificantly
different from the other varieties among AA group (Table
2). Among AB group, it was observed that, manganese
content was ranged between 0.48-0.73 mg/100 g with a
mean value of 0.46 mg/100 g. Significant differences were
noticed between genotypes, like Kunnan (0.73 mg/100 g)
has shown maximum and on par with Aktoman (0.73
mg/100 g) while, Kdappanila Kunnan (0.48 mg/100 g) has
recorded minimum manganese content. Narayan et al.
(2017) 24 revealed that, manganese was in the range of
12.00 to 26.00 ppm, with the highest in Ney Poovan (AB-
diploid), and triploids did not vary significantly in their
manganese content.

Zinc (mg1100 g)

Significant differences (p < 0.01) were seen among the
banana genotypes in terms of the zinc content (Table 2). The
results revealed that, the range of zinc was between 0.33
mg/100 g (Anaikomban) to Namarai(0.58 mg/100 g) with a
mean value of 0.46 mg/100 g in AA group. Among AB
group (Table 2), the mean value of zinc was 0.32 mg/100 g
with values ranging from 0.32 mg/100 g (Aktoman) to 0.56
mg/100 g (Ney Poovan). The genomic influence on the zinc
content could not be related (Narayana et al., 2017) 24, the
similar findings were noticed in Ashokkumar et al. (2018)
Bl Englberger et al. (2003) 29, Adenji et al. (2007) [, In
another study, Fungo et al. (2010) @ revealed that, zinc
content of 17 banana genotypes were ranged from 0.063 to
0.608 mg/100 g.

Copper (mg/100 g)

With regard to copper, non significant difference was
observed between genotypes with respect to copper content
in AA group however, it was ranged from 0.23 mg/100 g
(Kadali) to Namarai (0.38 mg/100 g) with a mean value of
0.30 mg/100 g (Table 2). Among AB group, significant
difference was noticed between genotypes interms of copper
content and it was ranged from 0.23 mg/100 g (Aktoman) to
Ney Poovan (0.28 mg/100 g) with a mean value of 0.20
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mg/100 g. Obiageli et al. (2016) 3 reported that, copper
was seen to be higher in Saba banana (0.49mg/100 g) than

in banana (0.26 mg/100 g) and plantain (0.20 mg/100 g).

Table 1: Mineral composition of N, P, K, Mg and Ca (mg/100 g) of different genomic subgroup of banana genotypes

. Macronutrients (mg/100 g)

Genomic group Genotypes N P K Mg Ca

Anaikomban 126.00 30.00 856.00 345.00 45.00

Kadali 221.00 60.00 568.00 321.00 25.00

Namarai 228.00 50.00 1142.00 455.00 37.00

Pisang Lilin 515.00 50.00 610.00 464.00 57.00

AA Mean 272.50 47.50 794.00 396.25 41.00
Range 126.00-515.0030.00-60.00 | 568.00-1142.00 | 321.00-464.00 | 25.00-57.00

S.Em+ 0.51 0.37 0.39 0.36 0.35

CD@1% 2.05 1.54 1.60 1.49 1.44

C.V. 0.41 1.76 0.11 0.20 1.90

Aktoman 123.00 50.00 698.00 258.00 16.00

Kodappanilla Kunnan 287.00 30.00 1027.00 377.00 15.00

Kunnan 249.00 30.00 1077.00 397.00 13.00

Mitli 168.00 50.00 984.00 348.00 40.00

AB Ney Poovan 158.00 40.00 1532.00 340.00 92.00

Mean 147.75 30.00 797.70 258.00 26.40
Range 123.00-287.0030.00-50.00 | 698.00-1532.00 | 258.00-397.00 | 13.00-92.00

S.Em+ 0.58 0.45 0.50 0.53 0.46

CD@1% 2.43 1.86 2.06 221 1.91

C.V. 0.79 2.97 0.12 0.41 3.47

Table 2: Mineral composition of Fe, Mn, Zn and Cu (mg/100 g) of different genomic sub group of banana genotypes

Genomic group Micronutrients (mg/100 g)
Genotypes Fe Mn Zn Cu
Anaikomban 1.97 0.82 0.33 0.26
Kadali 1.77 1.03 0.42 0.23
Namarai 2.08 1.26 0.58 0.38
Pisang Lilin 1.82 1.36 0.50 0.33
AA Mean 1.91 1.12 0.46 0.30
Range 1.77-2.08 0.82-1.36 0.33-0.58 0.23-0.38
S.Emz 0.15 0.03 0.03 0.04
CD@1% 0.61 0.13 0.16 NS
C.V. 17.22 6.20 15.99 27.05
Aktoman 1.76 0.72 0.32 0.23
Kodappanilla Kunnan 1.93 0.48 0.42 0.26
Kunnan 1.11 0.73 0.43 0.27
Mitli 1.16 0.53 0.43 0.26
AB Ney Poovan 1.06 0.59 0.56 0.28
Mean 1.05 0.46 0.32 0.20
Range 1.06-1.93 0.48-0.73 0.32-0.56 0.23-0.28
S.Emt 0.04 0.05 0.05 0.04
CD@1% 0.15 0.22 0.20 0.17
C.V. 6.98 23.22 30.22 42.41
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Fig 1: Mineral composition of AA genomic subgroup of banana genotypes
~1111~


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research

https://www.biochemjournal.com

1600 - -
1400 -
1200 -
1000 1 = Aktoman
800 - .
H Kodappanilla Kunnan
600 - Kunnan
400 - u Mitli
200 4 Ney Poovan
0 T T T r 1
D ) o o N
\\9@0 i o o Qi
9) 9) 2 0) O
& & & & &
< R + XS (g

Fig 1: Mineral composition of AB genomic subgroup of banana genotypes

Conclusion

From the present study, it would be concluded that the
genotypes, Pisang Lilin(AA), Kodapanilla Kunnan (AB) had
shown maximum nitrogen content and Kadali (AA),
Aktoman (AB), Mitli (AB)have contain maximum
phosphorus. The genotypes like, Namarai (AA), Ney
Poovan (AB) and Kunnan (AB) recorded higher amount of
potassium and maximum content of magnesium was noticed
in Pisang Lilin (AA), Kunnan and Kodappanilla (AB). With
respect to calcium, the genotypes Pisang Lilin (AA) and
Ney Poovan (AB) had shown maximum results. Namarai
(AA) and Kodappanilla Kunnan (AB) have shown higher
amount of iron content and Pisang Lilin (AA) and Kunnan
(AB) noticed maximum content of manganese. With respect
to zinc content, Namarai (AA) and Ney Poovan (AB) was
found best. Namarai (AA) and Ney Poovan (AB), contained
maximum amount of copper in green fruits.

However, the mineral contents in the bananas may vary
from sample to sample due to different factors. The change
could have been attributed by sampling measurement errors,
changes in cultivation or agricultural methods (Mayer,
1997) 1281, Soil conditions including fertilizer application and
storage and marketing conditions also influence mineral
contents of bananas (Sreedevi et al., 2015) B4, The plant
state of maturation, genetic variance and environmental
factors were also the possible explanation for discrepancies
observed.
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