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Post-harvest handings of banana is a complicated and 
reasonably long process as compared to many other 
fesh produce. Banana is sent to domestic markets as 
bunches, and for exports and super markets banana 
hands are separated and packed. All major super 
markets have pre-determined specifications based on 
consumer preferences and the fruits are pre-packed 
and priced according to the specifications. So a dif-
ferential pricing system for hands with in a bunch 
could be deliberately introduced in marketing of Red    
Banana for the benefit of producers and consumers. 
Hence an attempt was made to assess the consumer 
preferences and quality standards of Red Banana so 
that farmers can produce banana according to the 
demand of consumers and get better return for their 
input and ultimately can reduce the post-tharvest 
losses due to its high perishability. The study revealed 
that the highest consumer preference was for Red 
Banana hands with a weight more than or equal to 3 
kg and less than kg, number of fingers more than or 
equal to 15 to less than 20, finger weight more than or 
equal to 150 g to less than 200 g, finger length more 
than or equal to 16 cm to less than 20 cm and finger 
girth more than or equal to 13 cm to less than 16 cm, 
when hands were purchased as a unit. Thus different 
grades viz. Grade A, Grade B, Grade C and Grade 
D  were developed based on preference on weight of 
hands, number of fruits, fruit (finger) weight and fruit 
(finger) length. Popularization of system for grading 
would encourage farmers for the production of quality 
produce which in turn will fetch better returns through 
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an orderly marketing system that is vital for consumer 
driven agriculture. 

Keywords   Red banana, Consumer preference, 
Grading, Marketing.

Introduction

Banana is one of the largely consumed tropical fruits 
in the world and the oldest cultivated fruits of India 
with socio-economic significance. Even though India 
is among the top banana producing countries, it is 
contradictory in export mainly due to perishable na-
ture of banana and lack of knowledge on fruit quality 
standard to match the international standards (Patil 
and Rawale 2012). Banana is rich in biodiversity and 
well known for its high nutritional value, being rich 
in starch and sugars, vitamins A, C and minerals such 
as potassium, phosphorus, calcium and magnesium. 
Among the different bananas, Red Banana is known 
for its characteristic flavor and taste which belongs 
to Musa AAAgroup. It is popularly known as Chev-
vazhai or Chenkadali. The plant is robust and tall with 
a characteristic deep red colored pseudostem. The 
purplish red peel color and the special aroma of the 
fruits attract the consumers and fetches higher price in 
the market. Red Banana is geographically distributed 
in southern parts of Kerala and Tamil Nadu. 

Red Banana production as well as demand is in-
creasing at a faster rate and by the adoption of modern 
agricultural practices, huge bunches are produced 
with big fruits. Banana is sent to domestic markets as 
bunches, and for exports and super markets banana 
hands are separated and packed. Even though the 
big Red Banana fruits are eye appealing, consumers 
preference for purchase may be different. Major con-
straint associated with post-harvest handling of Red 
Banana is its high perishability leading to post-harvest 
losses. Banana has a golden opportunity as fresh and 
processed form in both domestic and export market. 
But India’s low figure in terms of banana export 
is due to poor post-harvest management practices, 
lack of market awareness, quality and supply chain 
management. Fruit quality in terms of size, color, 
shape, freshness, shelf life and safety has become of 
utmost importance in trade and consumers demand 

higher specifications where suppliers and traders face 
challenges. The food marketing sector is giving thrust 
to meet consumer demand for wide array of attributes 
for fresh fruits and vegetables (Moser et al. 2011). 

Beginning with brand labelling of individual 
banana fruit clusters, increasing emphasis was placed 
on fruit quality and these quality standards vary with 
markets. The highest standards were for competitive 
markets and usually lower standards for protected 
markets which accept smaller fruit with a lower 
average grade. Standard specifications are lowered 
when there is a shortage of fruit or market demand is 
high and raised when there is surplus and the market 
is saturated. Quality standards of banana, which vary 
from country to country, help to assure the delivery 
of fruits of specified size or quality to the particular 
market. Size of the fruit refers to the finger length and 
thickness. The main quality standards of banana for 
the French are reported as minimum finger length of 
15 to 17 cm and thickness (caliper grade) 30 to 35 mm 
and with respect to finger length, consumer surveys 
showed that most buyers of banana preferred medium 
sized fingers of 15 to 20 cm (Stover and Simmonds 
1987). Banana is graded generally based on length 
and diameter of fruits as Grade A (length 19 cm, di-
ameter 35 mm) grade B (length 17 cm, diameter 32 
mm) and Grade C (length 15 cm, diameter 29 cm) and 
size below this are rejected (Bandyopadhyay 2013). 

The importance of super markets in fruit trade 
is increasing not only in export but also in local and 
retail markets. All major super markets have pre-de-
termined specifications based on consumer preferenc-
es and the fruits are pre-packed and priced according 
to the specifications. So a differential pricing system 
for hands with in a bunch could be deliberately in-
troduced in marketing of Red Banana for the benefit 
of producers as well as consumers where significant 
variation in size of Red Banana bunches is observed. 
Grading studies in banana is meagre and no work was 
found for developing grades for Red Banana. Hence 
an attempt was made to assess the consumer prefer-
ences and quality standards of Red Banana so that 
farmers can produce banana according to the demand 
of consumers and get better returns for their input and 
ultimately can reduce the post-harvest losses.    
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Table 1. Grade standards selected for Red Banana hands.

                        Weight of hands              No. of finger hand

1.                     ≥4 kg	 ≥20
2.	 ≥3 to <4 kg	 ≥15 to <20
3.	 ≥2 to <3 kg	 ≥10 to <15
4.	 >2 kg	 <15	

Table 2.  Grade standards selected for Red Banana fingers. 

                   Weight                       Girth                         Length
                of fingers                   of fingers                   of fingers

1.	 ≥200 g	 ≥ 16 cm	 ≥20 cm
2.	 ≥150 to <200 g	 ≥13 to <16 cm	 ≥16 to <20 cm
3.	 ≥100 to 150 g	 ≥10 to <11 cm	 ≥12 to <16 cm
4.	 <100 g	 <10 cm	 <12 cm

Materials and Methods

Grading of Red Banana was done based on the phys-
ical parameters viz., weight of hands, number of fin-
gers per hand, weight, length and girth of fingers and 
consumer preference. Scoring was done according to 
the consumers criteria for selection of banana at the 
time of purchase given by Dadzie and Orchard (1997). 
Red Banana bunches (50 bunches) of different sizes 
were procured from instructional Farm, College of 
Agriculture, Vellayani and progressive farmers. The 
hands from bunches were separated and samples were 
grouped as in Tables 1 and 2.

A total of 60 rspondents with assured income and 
have purchasing power were selected for this study 
to ascertain consumers criteria for selection of Red 
Banana at the time of purchase. They were asked to 
score the groups (as per Table 1 and 2) according to 
their preferences at the time of Red Banana purchase 
based on the criteria given. The score to be given of 
preference were most preferred-5, preferred-4, satis-
factory-3, somewhat preferred-2, least preferred-1. 
All the scores obtained were analyzed and grouped 
according to the mean score of preferences in order 
to obtain the consumer preference. 

Results and Discussion

The percentage consumer preference for weight of 
Red Banana hands, number of fingers in one hand, 
finger length, finger weight and finger girth based on 
mean scores are described in Table 3. 

When Red Banana hands were considered, the 
highest consumer preference was for hands of weight 
more than or equal to 3 kg to hands less than 4 kg 
(61.91%) with a mean score of 4.38 followed by hands 
of more than or equal to 2 kg to hands less than 3 kg 
(28.57%) with a mean score of 3.91%. The least scor-

ing (1.91%) was for hands weighing less than 2 kg. 

Hands with more than or equal to 15 fingers to 
less than 20 fingers obtained a score of 4.43 was pre-
ferred by most of the respondents. This was followed 
by hands of more than or equal to 10 fingers to less 
than 15 fingers with a mean score of 3.91. Hands with    
number of fingers less than 10 were least preferred 
and got a mean score of only 1.81.

For Red Banana finger weight , the highest 
preference (57.14%) was for fingers weighting more 
than or equal to 150 g to less than 200 g that recorded 
the highest score of 4.43. It was followed by fingers 
weighing more than or equal to 100 g to less than 150 
g with a score of 3.20 and the least preference was 
for fingers with weight less than 100 g scoring 1.81. 

Red Banana fingers with length more than or 
equal to 16 cm to less than 20 cm got the higherst pref-
erence (61.91%) with a mean score of 4.24 followed 
by fingers with more than or equal to 12 cm to less 
than 16 cm recorded a mean score of 3.95. Fingers 
with less than 12 cm length were least preferred.

Fingers with a girth of more than or equal to 13 
cm to less than 16 cm were most preferred (57.14%) 
and scored 4.43 followed by fingers of girth more than 
or equal to 10 cm to less than 13 cm with a mean score 
of 4.0. The preference for fingers with girth more than 
16 cm and less than 10 cm were same and were least 
preferred with a score of only 2.05. 

Considering the above mentioned average 
physical characters, grades are suggested and their 
specifications are given in Table 4.

Grade A included hands with weight more than 
four kg, number of fingers more than 20, finger weight 
more than 200g, finger length more than 20 cm and 
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Table 3.  Percentage of consumer preference and average score for selected characters of Red Banana hands. *Score given to consumer 
preferences at a maximum of 5. 

Weight of hands         Least preferred       Some what preferred       Satisfactory       Preferred        Most preferred          Mean scores
       (kg)                                *(1)                           *(2)                          * (3)                 * (4)                    * (5)

≥4	 14.29	 28.57	 28.57	 19.05	 9.52	 2.81
≥3 to <4	 –	 4.76	 14.29	 19.05	 61.91	 4.38
≥2 to <3	 –	 –	 38.10	 33.33	 28.57	 3.91
<2	 28.57	 57.14	 9.52	 4.76	 –	 1.91

No. of fingers per hand

≥20	 19.05	 23.81	 23.81	 13.33	 –	 2.71
≥15 to <20	 –	 4.76	 9.52	 23.81	 61.91	 4.43
≥10 to <15	 –	 –	 33.33	 42.86	 23.81	 3.91
<10	 38.10	 42.86	 19.05	 –	 –	 1.81

Weight of fingers (g)

≥200	 38.1	 28.57	 19.05	 14.29	 –	 2.10
≥150 to <200	 –	 –	 19.05	 23.81	 57.14	 4.43
≥100 to <150	 –	 19.05	 52.38	 28.57	 –	 3.20
<100 	 47.62	 28.57	 19.05	 4.76	 –	 1.81

Length of fingers (cm)

≥20	 19.05	 19.05	 47.62	 14.29	 –	 2.57
≥16 to <20	 –	 –	 9.52	 28.57	 61.91	 4.24
≥12 to <16	 –	 –	 28.57	 47.62	 23.81	 3.95
<12	 47.62	 28.57	 23.81	 –	 –	 1.76

Girth of fingers (cm)

≥16	 38.10	 28.57	 23.81	 9.52	 –	 2.05
≥13 to <16	 –	 –	 14.29	 28.57	 57.14	 4.43
≥10 to <13	 –	 –	 23.81	 52.38	 23.81	 4.00
<10	 38.10	 28.57	 23.81	 9.52	 –	 2.05          

finger girth more than 16 cm.

Grade B comprised of hands weighing more than 
or equal to 3 kg to less than 4 kg, number of fingers 
more than or equal to 15 to less than 20, finger weight 
more than or equal to 150 g to less than 200 g, and 
finger length more than or equal to 16 cm to less than 
20 cm and finger girth more than or equal to 13 cm 
to less than 16 cm. 

Grade C included hands with weight more than or 
equal to 2 kg to less than 3 kg, number of fingers more 
than or equal to10 to less than 15, finger weight more 
than or equal to 100 g to less than 150 g, finger length 
more than or equal to 12 cm to less than 16 cm and 
girth more than or equal to 10 cm to less than 13 cm. 

Grade D consisted of  smaller fruits with hands 
weighing less than 2 kg, number of fruits less than 
10, finger weight less than 100g, finger length less 
than 12 cm and finger girth less than 10 cm. Similar 
grading was reported in Nendran (Gouthami 2001, 
Raju et al. 2002). 

Finding of the study showed that the highest 
consumer preference was for  Red Banana hands 
with a weight more than or equal to 3 kg and less 
than 4 kg, number of fingers in a hand more than or 
equal to 15 to less than 20, finger weight more than or 
equal to 150 g to less than 200 g, finger length more 
than or equal to 16 cm to less than  20 cm and finger 
girth more  than or equal to 13 cm to less than 16 cm, 
when hands were purchased as a unit. The consumers 
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Table 4. Suggested grade specifications for Red Banana hands. 

                                     Specifications
Grades suggested         Weight of hand           No.of fingers hand           Weight of finger          Length of finger          Girth of finger
                                             (kg)                                                                       (g)                                 (cm)                        (cm)

Grade A	 ≥4	 ≥20	 ≥200	 ≥20	 ≥16
Grade B	 ≥3 to <4	 ≥15 to <20	 ≥150 to <200	 ≥16 to <20	 ≥13 to <16
Grade C	 ≥2 to <3	 ≥10 to <15	 ≥100 to <150	 ≥12 to <16	 ≥10 to <13
Grade D	 <2	 <10	 <100	 <12	 <10

are giving more importance on quality of the prod-
uct rather than quantity and are ready to pay more. 
Similar observations were recorded and reported that 
the consumer demand for higher quality and ready to 
pay for the quality product forced the modern value 
chain to shift their focus to market oriented production 
practices (Bandyopadhyay 2013).

Red Banana hands of big size, with weight more 
than 4 kg and finger weight more than 200 g were 
preferred to a certain extent mainly by clite groups 
and the undersized banana hands, with weight less 
than 2 kg and finger weight less than 100 g were pre-
ferred the least. So it is observed that medium sized 
hands got the highest consumer preference. The Red 
Banana bunches of required size can be produced by 
regulating the production practices viz., adjusting 
spacing, fertilization, bunch cultural practices and 
thus can meet standards for high quality fruits. In a 
study conducted to analyse the major problems faced 
by Red Banana contract farming growers of Karna-
taka, about 88.57% of the farmers opined about the 
lack of grading techniques and standards to measure 
the quality of the produce as their major constraint 
(Naduvinamani 2007). 

In Maharashtra, the leading producer of banana 
in India, generally fruits are graded visually at the 
unloading site mostly on the basis of weight of 
bunch and graded as A, B, and C. A grade bunch 
weighing 15 to 20 kg is sent to distant market and 
B grade weighing 10 to 15 kg for marketing with in 
Maharashtra and C grade and rejected bunches are 
sold in local markets (Wasker and Roy 1993). They 
further suggested the separation of banana hands 
from bunches in producing area itself to reduce un-
necessary expenditure on transport of waste resulting 
from bunches and improve the post-harvest handing. 
In banana Grand Naine, mature fruit with pale green 

color disappeared angularity which is a measure of 
maturity at 34-35 mm finger diameter and 21-22 cm 
finger length (Prabha and Kumar 2015). 

Nowadays artificial neural network system has 
been evolved for detecting banana disease (Tigadi 
and Sharma 2016) and intelligent grading systems for 
banana fruit using neural network arbitration (Olaniyi 
et al. 2017). Thus, the banana grading in international 
market is reaching to high quality specifictions while 
our marketing system is reluctant to adopt the grading 
system which should be changed for reaping better 
advantage from consumer driven agriculture. 

Conclusion

consumer prefernce for quality standard of fresh 
produce is in vertical trend. As bananas are generally 
retailed as hand as a unit and cost is fixed on weight 
basis, the consumer is paying the same price to fruits 
irrespective of their size and appeal. Grading system 
of banana hands based on physical parameters such as 
weight of hands, number of fingers in a hand, finger 
weight, finger length and finger diameters would help 
the consumer to get a properly defined product for  
his money as they are willing to pay more for quality 
produce. The farmers could get better returns for 
their quality produce and ultimately encourage them 
to produce bunches of consumer preference. Red 
Banana hands of 3 to 4 kg, 15 to 20 fingers and finger 
weight 150 to 200 g, finger length 16 to 20 cm, finger 
diameter 13 to 16 cm recorded the highest consumer 
preference. Hence the grading system proposed in this 
study could be used commercially for standardizing 
the production as well as marketing of Red Banana.     

References

Bandyopadhyay S (2013) The fresh banana industry in India-
	 supply chain to value chain metamorphosis through techni-	



286

	 cal innovation. Int J Appl Res and Studies 2 (4) : 1—19.
Dadzie BK. Orchard JE (1997) Routine post-harvest screening
	 of banana plantain hlybrids : Criteria and methods. 
	 INIBAP technical guidelines 2. Int Pl Genet Resour Inst,
	 Rome, Italy, pp 63.
Gouthami N (2001) Post-harvest handling and packaging
	 systems for banana Musa (AAB) Nendran. MSc thesis.
	 Kerala Agric Univ, Thrissur pp 146.
Moser R, Rafferaelli R, Thilmany-MeFadden D (2011) Consum
	 er preferences for fruit  and vegetables with credence
	 based attributes : A review. Int Food and Agribusiness 
	 Manage Rev 14 (2) : 121—142.
Naduvinamani R (2007) Economics of Red Banana production
	 under contract farming in Karnataka. MSc thesis. Univ
	 Agric Sci Dharwad, Karnataka, pp 53—57.
Olaniyi EO, Oyedotun OK, Adnan K (2017) Intelligent grading
	 system for banana fruit using neural network arbitration . J
	 Food Process Engg 40 : n/a el12335.doi : 10.1111/
	 ifpe.12335
Patil KB, Rawale KP (2012) pre and post-harvest management

	 of banana for domestic and export market. In : Singh HP
	 (ed). Proceedings of the national conference on adaption
	 to climate change for sustainable production of banana,
	 Jalgaon, India, ICAR, New Delhi, pp 88–100. 
Prabha SD, Kumar JS (2015) Assessment of banana fruit maturi-
	 ty by image processing technique. J Food Sci and Technol 
	 52 (3) : 1316—1327.
Raju VK, Gouthami N, Carvalho MGR (2002) Developing 
	 a grading system for banana cultivar, Musa (AAB) Nendran.
	 Global conference on banana and plantain 28-31 October
	 2002 Bangalore. association of the improvement in produc-
	 tion and utilization of banana, Bangalore. Abstract, pp 217.
Stover RH, Simmonds NW (1987) banana, Longman Scientific
	 and Technical, UK, pp 468.
Tigadi B, Sharma B (2016) Banana plant disease detection and 
	 grading using image processing. Int J Engg Sci and Com-
	 puting 6 (6) : 6512—6517.
Waskar DP, Roy SK (1993) Studies on harvesting, handling,
	 transportation and marketing of banana. Ind Food Packer
	 47 (4) : 175—182.   


