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|. Introduction

Being an agricultural country Bangladesh is blesw#ith
various kinds of fruits and vegetables. Some ofehiuits

and vegetables are consumed as a whole and some

consumed partly leaving some wastes. Green bagsaha
most widely cultivated species of the geissa. The plant
is a fast growing but the height of plant variesdzhon its
location. Banana is a fruit of humid tropical reggoof South
East Asia with Indo-Bangla as one of its origineTgreen
banana has two parts one is called the edible (pamer
shell) known as plantain and the other is the osiell or
non edible part which is known as peel and usugigen in
color. The edible parts are used as vegetablestendion
edible parts or peel are not consumed by humantlzest
are wastes. The peel contains mainly cellulose hviganot
digested by human organism because of the absdnte o
enzymes being capable of digesting this structyine@sidic
linkage). It was reported that green banana paaoepining
stage contains slowly digestible starch known asstant

I1. Experimental

Solvents and chemicals All the solvents used in the present
work were of analytical Grade (E. Merck and BDH)dan
wigge distilled before use.

Materials and Methods
Sample collection and preparation

Green bananas were collected from the local madfet
Dhaka city. The outer skins of the fruits (peel) reve
separated manually. The edible portion as wellhaspeel
separately cut into small pieces, dried in openfaiowed

by finally dried in an electric oven at 45°C. Aftnying, the
dried plant material was ground separately witimdgr mill

and stored at room temperature to carry out all the
experiments.

Determination of ash content: Measured quantity (3.0 g) of
each peel and edible part was taken separatelyhén t
previously cleaned, dried and weighed porcelaincibte
and the ash contents were determined following dsteth

starch > which is not digested by human organism. Both thgethod.

edible part and peel contains cellulosic materi@ksllulosic
materials play a vital role in every step of presavilization
and those are used in different form in our dafly. |

So, it becomes very important to find out the newrses of
cellulosic materials in most economic way for ouegent
socio economic progress. So, the diversified wfethe

The ash contents of peel and edible part were fdande
6.59% and 3.06%, respectively.

Extraction of dried powder

The dried powder (40.0 g) each of peel as well dible
portion were extracted separately with (300 mLygetim

different cellulosic sources may be explored fore thether (b.p. 40-60°C) under reflux condition for réthutes.

development of present civilization as well as ¢ésenomic
condition. Nowadays, the isolation of cellulosic terals
and preparation of their derivatives such as catlellacetate,
carboxymethyl cellulose, cellulose nitrate, celbdosulfate
have great importance for both in textile and
pharmaceutical IndustrigsA large quantity of agricultural
as well as food wastes are coming from variouscatitre
activities and agro processed industries. These agiste
materials are the cause of environmental pollufiorthe
modern civilized society. It is a great problemdiespose of
these waste materials properly. These agriculivesites are
mainly cellulosic materials so it may be used tonaot
different types of cellulosic derivatives such airate,
acetate, carboxymethyl cellulose (CMC) etc. as e
present demand. Sodium carboxymethyl cellulose (EMC
a water soluble material like salt and this is usedarge
scale for detergent without any refinement. Itisoaised as
drilling fluid and in the paper industry while CMi€ used
as a food additive for their higher degrees of tguri
Cellulose acetate is used as raw materials foptbduction

After refluxing, the content of the flask was alkesvto cool
at room temperature and filtered. The whole proceas
repeated twice and the residue was dried in theaad
marked as “extractive free powder”. The

ijpercentage of extracts and extractive free powdérgeel

and edible portion were found to be (7.1; 92.9) énd; 94
6), respectively.

Delignification of extractive free powder

The extractive free powders 10.0 g each of peelelsas
edible part were suspended with water (200 mL) rseply
into two conical flask and their delignificationeve carried
out following the standard methbdhe resultant delignified
powders obtained were termed as “hollocelluloseaf iamvas
found to be 78.0% and 90.0% for peel and edibl¢igoof
green banana, respectively.

Preparation of carboxymethyl cellulose

Measured quantity of hollocellulose of peel as vaslledible
part of green banana were converted into carboxyyhet
cellulose (CMC) derivtives separately  following eth
standard procedut& Their percentage of conversions were

of plastic films and other polymeric materials like foynd to be 85% and 70.7%, respectively.

transparent sheets, camera accessories, magngiss, ta

combs, telephone and electrical parts, etc. Sovatemation
of cellulosic material of fruits skins and vegetbmight be
economically profitable and it will also eliminatike waste
disposal problem.
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Preparation of cellulose acetate

Measured quantity of hollocellulose of peel andbédpart
of green banana were converted into cellulose teeta
following the standard methbdand it was found to be
42.1% and 14.7% for the edible part and peel ofemre
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banana, respectively.
Determination of degree of substitution (DS)

Degree of substitution of the prepared acetatevaives of

holocelluluse of peel as well as edible part ofegréanana
were determined separately by titrimetric method@ihe

values of DS of the fractions were found to be 39.2nd

0.4%, respectively.

Soectroscopic Sudy of holocellulose, cellulose acetate, and
carboxymethyl cellulose of peel and the edible part of green
banana powder:

The IR spectra of holocellulose, its acetate amdaamethyl
derivatives of peel and edible part of green banarse
recorded separately in KBr pellets using a Shimd&ez470
spectrophotometer. Characteristics absorption pefks
holocellulose and their acetate and carboxymetkilulose
derivatives were identified and the absorption guattwas
explained.

I11. Results and Discussion

Green banana was collected locally; peel and titdesdart
were separated manually. These peels and edibig \ware
cut into small pieces, dried and powdered. The powd
were separately extracted with petroleum ether. T

extractive free powders of each part were sepgrate

delignified. Each of the hollocelluloses were sepaly
acetylated and carboxy methylated and the degree
substitution of their acetate derivatives were igaieed. IR
spectral study of their acetate and carboxymetbilllose
was carried out. The amount of petroleum ether. (B(
60°C) extract of the peel (7.1 %) and edible par(i5.4%),
reveals that edible part contains lower proportbrsoluble
organic materials than that of peel. It was obsgat the
proportion of holocellulose in the peel was 78.0%ick
indicates that it was mainly composed of cellulosi

material§. The hollocellulose of edible portion was 90.0%

which was significantly high and this may be duethe
presence of resistant stafch

This result reveals that, both the peel and edoidion of

green banana may be used as the sources of ciElulas

materials, which are comparable to the other agestev

material§™’. The degree of substitution of the acetate.

derivatives of the holocellulose of peel and thdbled
portion were found to be 39.2% and 0.4%, respdgtive
indicating that the cellulosic materials obtaineshi the peel
of banana has been partially acetylated whereasothte
edible portion was almost not at all, that may Ie t
indicative of the presence of resistant starch dible
portion2.

Infrared spectral of the holocelluloses show thedenate to
strong absorption peaks at 3778-3458'diM), 2927-2924
cm™* (S) and at 1080-1020 ¢h(S) indicating the presence of
O—H stretching, C—H stretching and C-0 stretchingugar
unit, respectively, but no distinct absorption pdak C=0
stretching was foundThe absorption peak with strong
intensity at around 1718-1637 ¢nwas found for >C=0
group of acetate and the absorption peak of C—€csing
acetyl group at around 1107-1105 tiwas appearedlfhe
other characteristic absorption peaks due to C+€csing
of skeletal backbone were observed both holoceluland
its acetate derivative at the range of 1080-1020 encept
in the case of acetate derivative of the edibletiporof
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green banana, where nothing is observed in thadnethat
may be the indication of non-cellulosic materiptesent in
edible portion, i.e. degraded starch which is tefmees
resistant starch. The characteristic absorptionkgeasith
strong to moderate intensity for O—H stretchingtlibfree
and bonded) identified in holocellulose and thetetate
derivatives indicated that the inner portion haswynfiee —
OH groups left in these derivatives. This findingggests
that the materials have been partially acetylated

The IR spectral analysis of the carboxylmethyl dele
derivatives of holocellulose shows the strong gbtsmn
bands at 1749 and 1619 ¢ndue to the asymmetric
stretching and that of at 1402, 1258, tror symmetric
stretching of the carboxylate ion that present st
derivatives. The presence of these peaks is aldoggthe
indication of successful derivatization of these tinactions.
The strong absorption peak of C-H stretching bamd i
carboxymethyl cellulose derivatives was observe@248-
2953 cm'. The value of DS and the information obtained
from IR spectral analysis it may be concluded tha
successful partial acetylation of the cellulosic tenals
obtained from the peel and the edible portion ofegr
banana fruit.

S/. Conclusion

This results suggests that agro-wastes (outer ckigreen
lrinana and also edible portion might be used aseamf
cellulosic material which could be successfully wemed
into their derivatives (cellulose acetate and caybwethyl
cellulose), for their commercial and industrialiation.
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