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Abstract: Banana pseudostems are the biological wastesobtained  peen gained in recent years to utilize the waste. Bananas
in huge amounts during each harvest. Their vast quantity aidsin pseudo stem is been utilized for paper, furniture and forage
difficult disposal. Researches then came up with innovative ideas material [3, 4]. Moreover, it has been reported that these

to produce value added products from them. Based on the . - . .
medicinal research on banana pseudostem and their rich ~Panana waste materials are mineral and nutrient - rich,

therapeutic properties, banana pseudostem powders are used in ~ particularly dietary fiber [5]. The core and leaf fold of Musa
various food products as a means of fiber fortification in biscuts  paradisiaca and Musa sapientum pseudostem waste contains
and cookiesIn this research, cutlets were produced with the  the minerals like sodium, potassium, chromium, magesium,

addition of banana pseudostem flour at level 0%(control), 5%, e copper, iron and phosphorus. The leaf fold contains onl
) ) . y
0, 0, 0,
10%, 15%. Cutlets at level 10 % showed best results and therefore ount of lead. [6]. Th inerals enhance the

it was evaluated to determine its cooking yield, moisture analysis, . . . . . . .
ash content, crude fibre, pH and microbial and sensory analysis.  IMmune system providing a barrier against liable infectious

Pseudostem powder addition in cutlets resulted in higher cooking ~ diseases [7]. The inner part of the tender pseudo-stem is
yield (98.91%) for treatments in comparison to control whilethe  edible and has many medicina properties as well.
pH value (6.38) was also higher than the control. The control  Pseudo-stem is fibrous and highly beneficial for those who
retained high moisture content (43.33%), ash (2.48%) and crude  g.e on a wei ght-loss programme. It is a'so a rich source of

fiber(0.45%). Sensory evaluation projected minimal differences . . . . . . -
in t(exture?) colour,y overall apge;rance in treatments on Potassium and vit Bs which helpsin the production of insulin

comparison with the controls on O, 7t and 14t day . The scores and haemoglobin. If consumed oncein aweek, it keeps high
obtained were in the range of acceptability. Cutlet prepared with ~ blood pressure under control. It is a diuretic and helps in
banana pseudostem powder gained better acceptability than  detoxifying the body. Kidney stones desolve on consuming
control. This research is a contribution for food fortification.  thjs extract and it also helps to maintain fluid balance in
Bananapseudostem powder act as aneutraceutical with its humans [8]. The pseudostem core helps to palliate stomach

promising medicial properties in enhancing the mineral intake. . . . L .
Utilization of waste into a commercial consumable product is the disorder and diabetes. Regular intake of this fibre rich

innovative insight of this study. pseudostem deprives obesity and body detoxification. Fresh
Keywords: Banana pseudostem powder, cutlet, fortification, juice of the pseudostem is consumed in south India as it
neutraceutical, therapeutic scores out kidney stones [9].The banana pseudo-stem
powder was prepared by different drying methods such as

I. INTRODUCTION sun drying, tray drying at different temperatures for specific

time periods. This powder can be fortified into any food
product. In order to use pseudo - stem bananas, proper
processing is required for its standard incorporation in food

India stands second in the production of banana adding 23%  Products to improve its nutritional and sensory aspect [10].
to itstotal world production. The biomassthat isdiscarded as | '€ Objective of this study is the “Development of banana
wastes contain pseudo stem of about 60 to 80 tonnes PSeudo stem cutlets and to analyseits shelf life.

(avg)[1]. The stem of banana produces a single bunch of

banana afterwhich the stem dies. The dead stem later Il. MATERIALSAND METHODS

develops in to a pseudo stem [2] which is normally wasted.
More attention has

Bananais asignificant global commodity grown in tropical
regions. Musa acuminata and Musa balbisiana are two wild
species of banana cultivated largely for its seedless property.

A. Preparation of banana pseudostem powder

Banana pseudostem was collected from nearby market,
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Control - (0%) pseudostem flour + (other ingredients)
Sample 1- (5%) pseudostem flour + (other ingredients)
Sample 2- (10%) pseudostemflour + (other ingredients)
Sample 3- (15%) pseudostem flour + (other ingredients)

Table 1: Composition of ingredientsused for the
formulation of banana pseudostem cutlets

Ingredients | Control fample gample gample
Pseudostem i 10 20 30
powder

Potato 80 70 60 50
Onion 70 80 80 80
Spices 30 22 22 22

Salt 4 2 2 2
Groundnut oil | 16 16 16 16

B. Cutlet preparation

Raw materials were freshly brought from market. Potatoes
were boiled and mashed. Onions along with the potatoes
were fried until it turns brown. Condiment mix and salt were
then added to impart taste. Pseudostem flour was then added
to the cutlet mix and fried. The prepared cutlets were then
precooked at 110°C for 12 minutes, vaccum packaged and
stored at refrigeration condition (4°C). Figure 1 shows the
prepared cutlet incorporated with banana pseudostem
powder.

A

Fig. 1 Formulated banana pseudostem cutlet
Sample 2 showed better sensory perception based on the
sensory evaluation. Therefore other analyses were done only
for sample 2.

1. QUALITY ANALYSIS

A. Cooking Yield

By weighing the cutlets prior and after cooking, cooking
yield can be determined for each sample. Theratio of cooked
weight to raw weight gives cooking yield. It was then
multiplied by 100 to express the result in percentage.

B. pH determination

The pH of banana pseudostem incorporated cutlet samples
after their preparation was determined using a digital pH
meter. To 50 ml of distilled water, 10 g of the sample was
added into which the combined glass electrode of adigital
pH meter was dipped to record the value [11].

C. Determination of moistur e content

The moisture content of the sample was estimated as per
AOAC [12] protocol using hot air oven. The oven was set to
105°C to dry the empty dish and the lid for 3 hours and
cooled in adessicator. The weight of empty dish and lid was
taken. About 3 grams of sample was weighed in the dish,
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spread uniformly and placed in the oven again. After 3 hours
of drying at 105°C, the dried sample was transferred to
adessicator so that the hot sample drops down to lower
temperatures. Reweigh the dish and the dried sample.
Moisture content is calcul ated as per the formula (1),
Moisture content (%)= W2/W1 *100 (D
where,
W1=Initial weight of the sample (g),
W2=Final weight of the sample (g)

D. Determination of total ash content

Total ash content of the sample was determined as described
in AOAC [13]. A crucible added with 5 g of sample was
placed in amufflefurnacefor 5 h at 555°C. The crucible was
taken out after the stipulated time and allowed to cool in a
dessicator. Fina weight was taken to calculate the
percentage of ash content using the formula (2),
Ash content =(W1-W2) * 100/W1 (2
where,
W1= Initia weight of the sample,
W2= Fina weight of the sample

E. Determination of crudefibre

AOAC [13] protocol was followed to determine the crude
fibre content of the sample. 4g of the sample was defatted
and mixed with 200 ml of 1.25% sulphuric acid held in 550
ml beaker. A glass rod should be dipped in the beaker during
the process. After boiling for 30 minutes in a hot plate, the
solution was filtered. Any loss in volume during boiling was
made up with distilled water. The collected residue was then
rinsed with distilled water for acid removal. To the residue,
200 ml of 1.25 % sodium hydroxide was added and boiled
for 30 minutes. The liquor was filtered using a cotton cloth
and the residue obtained was washed with distilled water
until the residue attains alkaline nature. The residue was then
dried at 105°C for 3 hours and weighed again. Crude fibre
content in the banana pseudostem powder was calculated
using the formula (3),
Crude fibre (%)= W1/W2 *100 3)
where,
W1=Weight of sample taken (g),
W2= Weight of crudefibre (g)

F. Microbial analysis- Total plate counts (TPC)

The total plate count for the precooked cutlets were
determined following the standard method of Speck [14]. 10
g cutlet samples were ground using a sterile mortar and
pestle by adding 90ml of sterile 0.1% peptone water.
Appropriate seria dilutions of samples were prepared in
0.1% peptone water and plates were inoculated in duplicates
by pour plate method. After 24 hours of incubation at
35+2°C, plates showing approximately 30-300 colonies
selected and counted. The results were expressed as log
CFU/g of samples.
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G. Sensory Evaluation

The sensory attributes such as color, appearance, flavor,
texture and overall acceptability were evaluated using an
8-point descriptive scale [15] where 8= extremely desirable
and 1= extremely undesirable. The cutlets were fried using
vegetable oil until it turns golden brown and served warm to
a six member panel of students in the Department of Food
Processing and Engineering, Karunya Institute of
Technology and Sciences, to determine the sensory
perception and likability. The procedure of the experiment
was explained to the panelists without disclosing the identity
of samples. Water was provided to rinse the mouth between
the samples to percieve the raw taste of each cutlet. The
panelists judged the samples for appearance, colour, flavor,
taste, texture and overall acceptability.

V. RESULTSAND DISCUSSION

A. Cooking yield

As per the studies, the cooking yield for the control and
sample reduced on the 7" and 14™ day when compared to 0"
day. Theresultsindicated that control showed lower cooking
yield than sample. Increase in cooking yield might be
attributed to the high ability of pseudostem flour to retain
moisture and fat in matrix. Similar finding was reported by
Saleh and Ahmed [16] for carrot powder incorporated in the
comminuted meat patties. Huber et al. [17] aso reported
high levels of carrot fiber in emulsion type sausages due to
its water binding capacity compared to other expensive
binding agents.
B. pH

pH reduction occured in both control and sample. pH in
control declined on 7th day but then remained constant on
14th day. Ph was higher in sample than control. Ph decreased
as the storage days increased. This could be due to the
occurence of mild sour taste and extended storage. The
likelihood and incidence of bacterial growth increases when
foods have high protein content and low in acid value.
Spinach, potatoes and carrots are considered a low acid food
(Ph of 4.6 — 7.0) and are al ingredients in the vegetable
nugget [18].

C. Moisture content

Moisture content was low in the sample when compared to
the control but remained constant from 0™ day till 14" day as
the cutlets were vaccum packaged. If vegetables arethe main
ingredient of the product, then the moisture percent would
have become higher than 51%. Whole wheat breadcrumbs
and brown rice constitute most weight of the product.
Decrease in moisture is attributed to the low temperature
during storage. At low temperatures, all the readily available
moisture freezes to ice crystals rendering low available
moisture for microbia growth. The moisture decrease was
reported by Pilankar et al. and Praneetha et al.[19, 20] during
frozen storage of fish cutlets.

D. Ash content

Ash content of the control reduced slightly on 14" day
whereasit increased on 14th day for test sample. This shows
that the mineral content does not deplete in accordance to the
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extension of storage days. Therefore, the minerals in the
banana pseudostem powder are highly stable. The high
potassium, magnesium and calcium levels have retained
assuring biavailable mineral intake [21].

E. Crudefibre

Crude fibre content was less in both control and sample till
the 14" day. Addition of breadcrumbs would have resulted in
lower amount of fibre content because regular breadcrumbs
are not considered awhole wheat product [22].

F. Microbial Analysis

Total plate count (TPC) increased from day 0" to 14" day in
sample as well as in control. The exponential bacterial
growth pointsthat the vegetable nugget must be either frozen
or refrigerated until preparation. They should be reheated to
an internal temperature of 165°F during preparation. The
increase in TPC could be due to power fluctuation during
storage or improper packaging or hygiene practices during
cutlet preparation. Similar results were obtained by
Praneetha et al. [20] during TPC determination of fish cutlets
stored for 15 days. Table 2 represents the results of quality
analysis of banana pseudostem cutlets.

Table 2: Composition, cooking yield and microbial
analysis of control (C) and test sample (T)

C_ooking Moisture Ash C_:rude M icrot_)ial
Treatments | yield pH content (%) fibre analysis
(%) (%) (%) (CFUIg)
C (0" day) 98.91 6.32 | 47.70 270 | 0.64 1x10°
C(7"day) | 97.23 6.31 | 47.70 2.66 | 0.64 3x 108
C (14" day) | 96.17 6.31 | 47.70 263 | 0.62 6x 10°
T (0" day) 98.91 6.38 | 43.33 248 | 045 1x10°
T (7" day) 98.11 6.33 | 43.33 249 | 044 3x10°
T (14" day) | 97.32 6.29 | 43.34 294 | 042 6x 10°
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G. Sensory evaluation of banana pseudostem cutlets at

4°C
Color and appearance were same in both categories in the
beginning. Appearance showed decreasing trend with
increasing levels of pseudostem powder which might not be
satisfactory or appealing. Flavor remained constant in all
trials from O™ to 14" day and a good texture prevailed in the
sample than in control due to the addition of pseudostem
flour. However, overall acceptability was high in the sample
than in control. The significant reduction is due to the
extended storage period as mentioned in Praneetha et al.[20].
Figures 2 and 3 represent the sensory evaluation report.
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V.CONCLUSION

The results of this investigation indicate that the cutlets
containing banana pseudostem powder improved cooking
yield and taste than the control. The incorporation of banana
pseudostem powder at 10 % level in cutlets for increasing
fibre content while maintaining physiochemical and sensory
properties were proved possible. Crude fibre was found
lower for control sample in comparison to cutlet formulated
with 10% banana pseudostem powder. Banana pseudostem
cutlet sample gained better overall acceptability. Pseudostem
powder is proved to be arich source of carbohydrate, crude
fibres and minerals. Incorporation of pseudostem in cutlets
could help to overcome the fibre deficit in actual human diet,
act as a remedy for stomach troubles like diarrhoea,
dysentery and urinary disorders. It also aids in controlling
obesity and the removal of kidney stones. Through this
reseach, utilization of banana pseudostem powder
incorporated in cutletsis suggested as a pal atable and healthy
food in human diet and safe for consumption. In the
developing urban life style, working people are prefering
ready to eat foods most likely. Thisresearch could help such
consumers in meeting their demands and could aid them a
nutrituous life style which is unbalanced through the
unhealthy junk foods.
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