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Abstract. Banana has an important purpose as the source of vitamins, minerals, and other
substances in supporting nutritional adequacy. However, there is an obstacle in the supply chain
of banana from producers to consumers with prime quality because of the nature of banana which
is perishable. Therefore, it is necessary to implement any mean to delay the ripening of banana
so that the process can be inhibited and th lity of banana maintained, among which is the
fruit skin surface coating technology. The aim of this study was to determine the apjfikfriate
material and concentration of botanical hydrocolloid to delay ripening of bananas. This research
was conducted in November to December 2014 in the Agronomy I,aaratory of University of
Mercu Buana Yogyakarta. The research is a single factor experiment arranged in a completely
randomized design with three replications. The treatments tested were both hydrocolloid material
of seaweed (Euchema spinosum) concentration of 1.5%, 2%, 2.5% and grass jelly (Stephania
hernandifolia) with concentration of 2.5%, 5%, 7.5%. The result showed that based on either the
percentage of fruit weight loss, fruit skin discoloration, hardness (texture), or total dissolved
solids, the grass jelly hydrocolloid with the concentration of 7.5% is the best application in
delaying the ripening of banana. The coating of banana with grass jelly hydrocolloid
concentration of 7.5% is capable of inhibiting ripening of bananas for 11 days.

1. Introduction

The freshness of unprocessed banana is limited due to its perishable characteristic, because of which
mechanical, physical, chemical and biological damage will easily deteriorate its quality. As a climacteric
fruit, untreated harvested banana will easily be either broken, commonly signed by the browning process
of its skin, or rotten by its respiration as well as microbial activity, therefore the fruit storage duration is
short. The shelf life of Raja Bulu, a favorite local cultivar, in consumer hands is only 5 to 8 days when
stored at room temperature (27°C) [1].

The respiration rate and ethylene production of banana as a climacteric fruit increase significantly
during ripenming process which induce fruit softening [2]. The continuous process of catabolism also
leads to the degradation of nutritious substances causing further declining in quality and quantity. This
eventually brings down its market value leading to the economic loss. The issue is among obstacles of
providing fresh high quality banana to market, thus it is necessary to implement appropriate post-harvest
technology to either longer banana shelf life or preserve its quality. Fruit post-harvest treatment aims to
inhibit naturally-occurring respiration. It can be carried out by several methods, among which are cold,
controlled ad modified atmosphere storage, film and coating application.
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Coating and film substances commonly are made of plastic well-known as plastic film. However, it
1s susceptible to depolymerization, because of which coated fruit will be contaminated by plastic-derived
harmful chemical compounds. Both will either put human being healthiness at risk and cause off-flavor
[3]. Furthermore, synthetic film is not degradable which will jeopardize already-polluted environment.
Therefore, it is appropriate to utilize edible film and coating materials as an alternative which both
preserve fruit and are safe for human beings and their surrounding area. Other benefits from the
utilization of edible film which do not exist in plastic, according to [4]. are its ability to improve fruit
organoleptic attributes, provide nutrients supplement, act as an antibiotics as well as antioxidant agent.
Also, it can be in use for both single and layered coating,

The application of thin film on the banana surface area is a mean to slow down aging and ripening
process. The use of the coating hampers gas exchange from inside to outside and vice versa. As oxygen
is not adequately available, the respiration rate decreases whereas carbon dioxide levels goes up.
Consequently, natural damages caused by ripening process of banana are kept in check.Edible film is
any thin film composed of edible materials formed on food or placed on or between food ingredients to
inhibit steam, oxygen, carbon dioxide, flavor, lipids migration [5]. In addition, It can be a food additive
mgredient which contains antioxidant, antibiotic and flavoring agent while also improve mechanical
integrity or food characterisf} treatment.

According to [4] edible films and coatings produced from renewable biological materials provide
opportunities for innovative uses in food protection and preservation. Movement of moisture, gases, and
solutes within food or between food and its surrounding environment can be controlled by application
of edible protective layers. Moreover, [5] also stated that in many cases an edible film material with
good mechanical properties can replace synthetic film.

Available edible material for fruit surface coating is vegetable-based hydrocolloid. such us grass jelly
or seaweed. [6] stated that grass jelly extract 1s made of pectin polysaccharide which forms gel. Pectin
contained in grass jelly 1s among gel-forming hydrocolloid group which if thinly shaved can be well-
sticky and transparent, therefore 1t 1s a potential edible film agent. In line with previous statements. [7]
said that grass jelly contains pectin polysaccharide which can coagulate and form gel. Additionally,
seaweed is a well-known source of hydrocolloid widely used in food, non-food and, pharmacy industry
as gel-forming material, emulsifier, and coagulant agent. Similar to grass jelly, pectin polysaccharide in
seaweed is an organic compound which forfgghydrocolloid. According to its properties, polysaccharide
from seaweed can be applied as edible film material. The aim of the study was to determine which edible
film and in which concentration are optimum to preserve banana quality and longer its shelf live.

2. Materials and Mehods

2.1. Experimental design

The study was conducted in the laboratory of chemistry and agronomy of University of Mercu Buana
of Yogyakarta throughout November and December 2014. Materials in the use were banana, grass jelly
leaves, seaweed, distilled water, cassava flour, and water. Equipment were hand refractometer,
penetrometer, beaker glass, magnetic stirrer, thermometer, thermo-hygrometer, hot plate, weighing
insmlenl, blender, oven, measuring cup, stirrer, fatﬂ; filter, fan, knife. and stationery.

The research was a single factor experiment set in a completely-randomized design with 7 treatments
and 3 replications. The treatments were composed of without coating (control), seaweed hydrocolloid
concentration of 1.5%, 2.0%. 2.5% and grass jelly hydrocolloid concentration of 2.5%. 5.0%, 7.5%.
The observed were analyzed by ANOVA (1:5%) followed by Duncan Multiple Range Test with the
same degree of certainty [8].

2.2. The malking of hydrocolloid flour

The making of seaweed and jelly grass flour refers to the research method carried out. The process
begins with the cleaning up of jelly grass and seaweed, then followed by drying up both in oven for 18
hours in 500C. After the materials dessicate those are grinded softly and filtered.

(5]
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2.3. Preparation of grass jelly and seaweed edible film

The making of the edible films refer to the method developed by [9] then modified by [10]. Twenty
grams of cassava flour is poured with 150 ml distilled water and boiled up to 800C. It is heated up for
30 seconds using hot plate then stirred for 30 seconds using magnetic stirrer. Cassava flour solution 1s
poured into beaker glass containing 850 ml of distilled water and hydrocolloid flour based on the
treatments (1.5%, 2.0%, 2.5% of seaweed and 2.5%, 5.0%, 7.5% of grass jelly). The solutions are then
heated up to 800C and filtered, after which the edible film solutions are formed.

2.4. Coating application on banana

Edible film is coated on the rind surface of banana according to the method set by [11] then modified
by [12]. In the first place, the bananas are washed up to clean them from dirt. After doing so, the bananas
are submersed into 500C edible film solution for a minute. The submersed bananas are then dried up
before being stored.

2.5. Banana storage
The storage is conducted in room temperature, During storage period, the banana rind color and its
change are observed. The temperature and humidity of storing room are also measured.

2.6. Measurement
The observed variables are banana weight loss percentage, banana rind color change based on banana
rind color scale index , banana hardness, and total dissolved solid.

3. Result and Discussion

3.1. Fruit weight shrink percentage

Banana coated with 7.5% of grass jelly hydrocolloid has the lowest number of weight shrinkage even
though 1t does not differ significantly with 5% of grass jelly coating (Table 1). Weight shrinkage occurs
because of catabolism process which requires oxygen for substances oxidation.

The bananas coated with 7.5% concentration grass jelly hydrocolloid shrinks at the lowest percentage
(4.2%). It can be caused by the fact that the higher concentration of edible film application is. the thicker
edible film is formed. According to [13] stated that the significant difference of edible film thickness is
caused by the higher carrageenan concentration. It brings up the total dissolved solids (TDS) within
film-forming solution. Consequently, if the applied coating dries up, it results thicker film layer. This is
in accordance with the conclusion of [14] stating that film thickness 1s mainly affected by TDS within
film-forming solution and casting plate size.

Table 1. The percentage of the treated banana weight shrink after 7-day storage

Treatments ‘Weight shrinkage (%)
Without coating (control) 10.78 a
Seaweed hydrocolloid concentration of 1.5% 9.18 ab
Seaweed hydrocolloid concentration of 2.0% 10.76 a
Seaweed hydrocolloid concentration of 2.5% 7.82 be
Grass jelly hydrocolloid concentration of 2.5% 8.41 abe
Grass jelly hydrocolloid concentration of 5.0% 645 «od
Grass jelly hyfocolloid concentration of 7.5% 420 d

Note: the value T0llowed by the same letter shows not significantly different according to DMRT (a:5%)

The thicker edible film has the better ability to prevent gas exchange and the longer shelf life of
product [15]. According to [16]. occuring respiration in fruit breaks down sugar (C6H1206) mto
carbondioxyde (CO2) and water (H20). The latter then vaporizes which in turn shrinks fruit weight.
This is also in line with Swho concludes that the increase of respiration rate will lead to catabolism of
complex organic compound such us carbohydrate which generates carbondioxyde, energy and water.
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The vaporized water causes fruit weight loss. Rudito [17] also stated that banana is a fruit with
climacteric respiration pattern which will undergo significant respiration rate increase and weight
shrinkage as the rippening process progresses

3.2. Fruit rind colour change

Fruit rind color change was observed using banana ripening color index valued quantitatively from 1
to 8. The results shows that grass jelly hydrocolloid concentration of 7.5% coated banana had not
undergone color and rind change significantly (ripening index number 2) after 7-day storage, and
areen still dominated the rind (Table 2). It presumably occured due to the fact that in the condition
where the rind was coated, oxygen intake was lower which consequently disturbed the respiration,
therefore it suppressed both the degradation of chlorophyll and the appearance of carotenoids. In brief,
the coating postponed the yellowing process on the banana rind[18].

Fruit ripening is a complex process signed firstly by color change. It develops because of either
breaking down of chlorophyll or synthesis of other pigments. Synthesis of carotenoids and dismantling
of chlorophyll cause fruit rind color change which is the feature of banana ripening [ 18], stated that in
banana yellowing process, chlorophyll begins dissappearing slowly either without or along with
carotenoids synthesis in small number. The change of fruit rind takes place because of both anabolism
and catabolism of pigment.

Table 2. The value of banana rind color index after 7-day storage in varied hydrocolloid treatments

Treatments Color index
Without coating (control) 8a
Seaweed hydrocolloid concentration of 1.5% Ta
Seaweed hydrocolloid concentration of 2.0% Ta
Seaweed hydrocolloid concentration of 2.5% 6 ab
Grass jelly hvdrocolloid concentration of 2.5% 6 ab
Grass jelly hvdrocolloid concentration of 5.0% 4 be
Grass jelly n:lrocolloid concentration of 7.5% 2c

Note: the value followed by the same letter shows not significantly different according to DMRT (u:5%)

According to the observation on the bananas which had not been reached 8th grade mn color index
conducted after 7th day. the bananas coated with grass jelly hydrocolloid concentration of 7.5% was the
slowest treated banana reaching 8th grade in color index. It reached the grade on the 11st day.

3.3. Banana Texture

After 7 days in storage, the texture and hardness of banana coated with grass jelly hydrocolloid
concentration of 7.5% was the highest (4.67 kg). It showed that banana coated with grass jelly
hydrocolloid 7.5% was not ripe enough. On the other hands, it indicated that the treatment can postpone
the ripening process best compared to the others. Rudito [19] stated that the low respiration rate in
banana coated with edible film both results slower ripening process and reduces texture degradation
during storage.

Table 3. Texture (hardness) of banana after 7-day storage treated on varied hydrocolloid coatings

Treatments Fruit hardness (kgs)
Without coating (control) 2.06a

Seaweed hydrocolloid concentration of 1.5% 263a

Seaweed hydrocolloid concentration of 2.0% 2.60a

Seaweed hydrocolloid concentration of 2.5% 2.87 ab

Grass jelly hydrocolloid concentration of 2.5% 2.63 ab

Grass jelly hydrocolloid concentration of 5.0% 3.50 be

Grass jelly n:lrocolloid concentration of 7.5% 467 ¢

Note: the value followed by the same letter shows not significantly different according to DMRT (u:5%)
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Kismaryanti [17] stated that high firmness number indicates that fruit is not ripe yet, and vice versa.
The decrease of firmness number develops as the unsoluble pectin is degraded mto soluble for. It then
reduces cohession force among cell walls bonding them to each other.

3.4. Total (TDS)

The result shows that the bananas coated by 5.0 and 7.5% grass jelly hydrocolloid have the lower TDS
value compared to the others (Table 4). The increase of TDS in fruits occurs as simple sugar compounds
are formed from degradation of Polisaccharides during ripening stage. [19] reported that throughout
ripening process, starches are torn apart into simple carbon compounds. As the level of starch goes
down, sucrose concentration increases. after which it is degraded into glucose and fructose.
Thesemonosaccharide are the dissolved solid detected by refractometer.

Table 4. Total dissolved solid (TDS) in banana 7-day storage treated on varied hydrocolloid coatings

Treatments "Brix
Without coating (control) 2345a
Seaweed hydrocolloid concentration of 1.5% 23.00 ab
Seaweed hydrocolloid concentration of 2.0% 21.33 abe
Seaweed hydrocolloid concentration of 2.5% 21.44 ab
Grass jelly hydrocolloid concentration of 2.5% 21.00 bed
Grass jelly hydrocolloid concentration of 5.0% 18.67 «cd
Grass jelly hﬂocolloid concentration of 7.5% 18.45 d

Note: the value followed by the same letter shows not significantly different according to DMRT (o:5%)

Matto et. al. [20] said that during ripening stage, TDS will gradually enhance as the soluble sugar
compounds i fruit increase. Furthermore, [21] stated that TDS will increase as ripening process
undergoes. The enhancement will sharply occurs when respiration rate speeds up.

4. Conclusion

The grass jelly hydrocolloid with the concentration of 7.5% 1s the best application in delaying the
ripening of banana based on either the percentage of fruit weight loss, fruit skin discoloration, hardness
(texture), and total dissolved solids.
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