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Bagasse Fibers-Waste Materials- Bagasse fiber is a waste product from sugar cane industry, which
Natural Packages-Degrad- extracted from sugar-cane with approximately 30% cellulose con-
able-Fresh cut Fruits or Vegeta- tent, and this fiber provides a natural source for nonwoven indus-
bles- Nonwoven Packages. tries.

Even though untreated Bagasse fibers became more attention be-
cause of the increasing concern for disposal of agricultural resid-
uals and the need for enhancing the sugar cane industry’s profit-
ability.

However, there are different methods to evaluate Bagasse fibers
properties.

Using of Bagasse fibers as a food packing materials is a very im-
portant trend to improve our lifestyle. There are a lot of packing
kinds which making from unhealthy materials like plastic pack-
ages.

Using Natural materials as a packing material is a global trend
especially recycles waste fibers to make new products from these
materials.

The high relative humidity (RH) of packaged fresh-cut fruits or
vegetables that is associated with spoilage due to the microbial
growth.

Packing materials should protect the products against the micro-
bial growth.

Potential antimicrobial compounds, as well as possible applica-
tions to preserve fresh-cut produce and future research in this area.
The results show that using of packages made from Bagasse fi-
bers ,are more economic, and give more long life for the products
which saving in them.

Use of waste materials like Bagasse is a good environmental solu-
tion that can be degradable naturally.
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1. Introduction

In the last decade, because of increasing environmen-
tal awareness, natural fibers have attracted a great at-
tention of the researchers due to the advantages with
availability, low cost, low density, biodegradability,
and other specific properties over traditional rein-
forcement fibers.

Waste generated from the plastics has been a pressing
problem for many years because of their resistance to
degradation.

The environmental impact caused by excessive quan-
tity of non-degradable waste materials is necessitat-
ing research and efforts to develop new alternate ma-
terials that can be manufactured with the utilization
of environmentally friendly raw materials, therefore,
it is necessary to use this waste to convert into val-
ue-added products along with the utilization for the
production of fuel, chemicals, papers, newspapers,
etc.

Sugarcane bagasse is complex composite of cellulose
(40-50%), hemicelluloses (25-35%), and lignin (15—
35%) with other impurities, and it is a good source of
cellulose fiber which can be converted to natural food
packaging material 8, 4.

Sugarcane is among the principal agricultural crops
cultivated in tropical countries.

The annual world production of sugarcane is 1.6 bil-
lion tons, and it generates 279 million metric tons
(MMT) of biomass residues (Bagasse and leaves).
Sugarcane residues, particularly sugarcane Bagasse
(SB) and leaves (SL) have been explored for both bio-
technological and non biotechnological applications.
For the last three decades, SB and SL have been ex-
plored for use in lignocelluloses bioconversion, which
offers opportunities for the economic utilization of re-
sidual substrates in the production of Bagasse 3.

2. Background

2.1. Sugarcane Bagasse (SB)

Bagasse is the fibrous residue which remains after
sugarcane stalks are crushed to extract their juice. It
is mainly used as a burning raw material in the sug-
ar mill furnaces. The low caloric power of Bagasse
makes this a low efficiency process.

Also, the sugarcane mill management encounters
problems regarding regulations of clean air from the
Environmental Protection Agency, due to the quality

of the smoke released in the atmosphere 8§, 2.
Presently 85% of Bagasse production is burnt, the
excess of Bagasse usually deposited on empty fields
altering the landscape.

Approximately 9% of Bagasse is used in alcohol
(ethanol) production. Ethanol is not just a good re-
placement for the fossil fuels, but it is also an envi-
ronmentally friendly fuel.
Apart from this, ethanol is a very versatile chemical
raw material from which a variety of chemicals can
be produced 13.
SB wastes are chosen as an ideal raw material in man-
ufacturing new products because of its low fabricat-
ing costs and high quality green end material. It is
ideal due to the fact that it is easily Obtainable given
the extensive sugar cane cultivation making its sup-
ply constant and stable.
When appropriate modifications and manufacturing
procedures are applied, Bagasse displays improved
mechanical properties such as tensile strength, flex-
ural strength, flexural modulus, hardness, and impact
strength.

Bagasse is also found to be easily treated and modi-
fied with chemicals besides blending well with other
materials to form new types of composite materials.
It also satisfies the greening requirements by being
biodegradable, recyclable and reusable 11.

2.2. Natural adhesive material

Many of the proteins like gelatin, keratin, and casein
consisting very interesting features of polymers such
as flexural, shear strength, tensile modulus, as well as
exceptional material properties including toughness,
strength and elasticity. Thus, these proteins are also
useful for the creation of new biodegradable polymer
for various commercial applications 12, 14.
Protein-based biodegradable polymers they have an
expanding range of potential applications in forma-
tion of food packaging, and as biomaterials like re-
constructive surgery, tissue engineering.

In food packaging industries films made by protein
polymers (like Milk proteins, Whey protein, Gelatin,
Wheat gluten, Corn, Zein, Soy protein, Egg white,
etc.) 9, 10.

The employment of protein concepts to edible pack-
aging materials promises to improve barrier and me-
chanical properties and facilitate the effective incor-
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poration of bioactive ingredients and other functions
such as tampering resistancel5.

3. Materials and methods

3.1. Fiber preparation

Bagasse fiber (vegetable waste) was treated to use it
in environmentally friendly packaging.

The fiber was treated by immersing it in a concentrat-
ed solution of sodium hydroxide in a concentration
percentage (1 fiber: 10 sodium hydroxide) with boil-
ing in the presence of an auxiliary agent (soap) for
90 min.

After processing fibers, it washed thoroughly with
hot water to remove the traces of the alkali used and
stop the reaction process on the surface of the fibers,
after completing the process of removing lignin from
Bagasse fiber 2.

Fibers are then treated with a dilute solution of hydro-
chloric acid with concentrate (0.4%) on cold condi-
tion, to treat the remaining alkyl in fibers, wash fibers
with cold water, and let it to dry, table( 1) present-
ed the properties of Bagasse fibers after treatment
according to the standard test method for ASTM
D3822/ D3822M 6-14.

Table (1): Bagasse Fibers Mechanical properties after treatment

Properties Fiber length

Bagasse Fiber 59 mm

3.2. Pre experimental

Fiber Diameter

58 micron

Strength Elongation

20 o/ tex 5%

After fiber preparation, the treated fibers was used to cover some kinds of vegetables and fruits at air atmosphere,
mixed fibers( rind and pith of Bagasse fibers) was used without opining or any mechanical treatment, to see how
it is useful to use these fiber as a packing material for fresh cut vegetables or fruits.

Covered three kinds of agriculture products with mixed Bagasse fibers, let it for approximately 10 days, then took

photos for this experimental, as shown in figure( 1 ).

zucchini cucumber

EERENE]

Figure (1): vegetables and fruits after 10 days
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3.2.1. Main experimental

After this experimental, treated fibers were opening
by mechanical method, and convert the fibers to sta-
ble length, to be suitable for making nonwoven pack-
ing sheets.

Using natural adhesive material (natural gelatin pow-
der).

Bagasse fibers were mixed with adhesive material,
and compressed this mixture under pressure from 6 to

10 MPa , and heated at 150°C to 170°C, to stick fibers
together, to have nonwoven Bagasse sheets.

Bagasse sheets, were consisted of mixed Bagasse fi-
bers (from rind and pith of sugar cane Bagasse), and
natural gelatin powder with percentage of (10 gm of
mixed Bagasse fiber: 2 gm of natural gelatin powder)
to have a good adhesive sheet suitable to be use as a
packing material.

Steps of preparing nonwoven Bagasse sheet were
shown in figure (2).

h 4

Bagasse after
alkyl treatment

After opening
Bagasse fibers

After adding
adhesive materiel

Figure (2): preparing of Bagasse sheet

4. Results and Discussions

In this paper we tested the influence of nonwoven packing products from bagasse fibers on shelf life of vegetables

or fruits.

Three kinds of vegetables (Lemon, cucumber, zucchini) were tested, and measured the degradation of each of
these specimens (covered with Bagasse sheets, and uncovered with Bagasse sheets), Bagasse sheet properties are

shown at table (2).

Table (2): properties of Bagasse sheet

Fiber length after opining 1-2 mm
Mixed ratio of Bagasse fibers
Adhesive material

Ratio between Bagasse fibers :

50% from rind fibers: 50% from pith fibers

natural gelatin powder

10 gm of mixed Bagasse fiber: 2 gm of natural gelatin powder

adhesive material

The experimental tests designed for 10 days to show how the degradation of the vegetables occur, and took photos

for each period of experimental as shown in figure (3).

(gl ldacd alao - 89



Journal of
Design Sciences and Applied Arts

uncovered with Bagasse uncovered with Bagasse sheet uncovered with Bagasse
sheet sheets

coverd with Bagasse Fibers coverd with Bagasse fibers uncovered with Bagasse uncovered with Bagasse sheet uncovered with Bagasse
sheet sheet

After 10 days of experiment

Figure (3): photos shows the degradable of specimens experiment
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The samples were tested in standard conditions for the air temperature which were 20 = 0.1C o, and
humidity at 65 + 3% R.H.

Samples weight tested for the standard test method ASTM D3776 D3778M-09a, Texture profile analysis
was determined according to Gomez et al., (2006), Physical evaluation of the products, Chemical com-
position for the standard test method A.O.A.C. (2000) 1,5,7 and 11.

Figure (3) shows samples photos which were tested in this research, and represented the degradation in
each sample.

Weight, moisture contents and hardness of specimens are tested, at different times, table (3) represents
the results of these tests.

Table (3): experimental tests results

Lemon cucumber zucchini
Time of

experimental covered Uncovered covered Uncovered covered Uncovered

Test name

At 0 day 32.08 28.63 77.23 85.22 43.89 44.76
e
a0
Eﬂ After 6 days 30.47 26.72 74.98 81.62 41.56 41.90
K3}
=
- After 10 days 29.89 25.12 72.72 76.71 38.39 37.53
g
- At 0 day 90.32 84.88 95.28 83.62 95.85 86.85
= After 6 days 87.23 79.89 87.57 79.66 86.84 78.81
S
o
=
% After 10 days 79.20 72.99 83.96 74.21 84.07 71.38
S
=
At 0 day 38.28 45.28 29.21 32.21 18.32 22.32
é After 6 days 40.56 51.23 34.19 47.23 30.56 48.52
3
E
T
After 10 days 46.88 66.54 44.54 59.35 35.04 54.25

Figures 4, 5 and 6, showed the relation between each specimen in this experiment, for tests of loss of weight,
hardness and moisture contents.
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Figure (4): Loss of specimens Weight (gm)
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Figure (5): Hardness of specimens
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Figure (6): Moisture content % of specimens test
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Test of loss of weight (gm), for all specimens (Lemon,
cucumber and zucchini), shows that, the loss of weight
of specimens was less decrease when they covered with
Bagasse sheet than other specimens that not covered with
Bagasse sheet, as shown in figure (4), that means there is
a significant difference in loss of weight (gm) between the
specimens which covered with Bagasse sheet and the oth-
ers which uncovered with Bagasse sheet in each specimen.
Test of Hardness (N), for all specimens (Lemon, cucumber
and zucchini), shows that, Hardness of specimens was less
increase when they covered with Bagasse sheet than other
specimens that not covered with Bagasse sheet, as shown
in figure (5), that means there is a significant difference in
increase of hardness between the specimens which covered
with Bagasse sheet and the others which uncovered with
Bagasse sheet in each specimen

Test of Moisture contents %, for all specimens (Lemon,
cucumber and zucchini), shows that, the loss of moisture
contents of specimens was less decrease when they cov-
ered with Bagasse sheet than other specimens that not
covered with Bagasse sheet, as shown in figure (6), that
means there is a significant difference in loss of weight
(gm) between the specimens which covered with Bagasse
sheet and the others which uncovered with Bagasse sheet
in each specimen

Hardness and moisture contents are reversing each other, it
means that with increase in hardness, the moisture contents
are decrease, and vice versa.

Both result of loose in specimen’s weight and loose of
moisture contents in uncovered specimens, caused to in-
crease in specimen’s hardness.

From the previous results, there is a significant difference
between the specimens which covered with Bagasse sheet
and the others which uncovered with Bagasse sheet.

- In loss of weight test, there is an increase of weighting
loss for the uncovered specimens than the other at different
times, the loss of weight refers to loss of moisture contents
for uncovered specimens than other specimens which were
covered with Bagasse sheet,

- There is less decrease in moisture content percentage for
specimens which covered with Bagassse sheet than the un-
covered specimens, which means hardness increased in the
specimens which uncovered with nonwoven Bagasse sheet
than the others.

Using of Bagasse sheets as a packing material save the loss
of moisture contents in different specimens, which give
more shelf life for these specimens.

Conclusion:

Using of nonwoven packing sheets from Bagasse fibers
obtain longest shelf life for vegetables or fruits, and these
packing apply to degradable naturally, without causing any
more pollution for environment.

The efficiency of packing materials is influencing on veg-
etables shelf life, natural materials give more quality for

specimens which packing in it, with degradable ability.
Treated Bagasse fibers have good properties, such as fi-
ber permeability and diffusivity, surface protection and
exposed surfaces, especially its ability of absorption mois-
ture, that safe vegetables or fruits from growth of bacteria
or fungi. Nonwoven Bagasse sheets can be shaped to cups,
plates or any other shape that suitable for fruits or vegeta-
bles shapes, which we need to keep.
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