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Introduction =4

Plastic has numerous functional applications, humans
have developed a dependency on single-use or dispos-
able plastic, which has severe environmental effects.
People have been more concerned in recent years
about the safety of plastic as a food packaging material,
as well as its long-term environmental impact. As a
result, scientists are concentrating their efforts on de-
veloping new biodegradable packaging materials from
renewable sources.

«  However, the use of bio-based materials for pack-
aging is still limited because of their usually poor physi-
cal properties.

«  Blending two or more polymers is one of the sim-
plest methods to improve film properties by interacting
with different polymers through physical entanglement
to form the polymeric networks simultaneously or se-
quentially, to improve the cost-performance ratio on
commercial products

«  According to previous studies Carrageenan and
carboxymethylcellulose blend films had better func-
tional characteristics than control films

+  When starch blend with natural polymer, the blend
films were reported to have an inferior mechanical
properties and water vapour barrier properties, as well
as to maximize its inherent qualities.

«  Therefore, the goal of this study is to see how differ-
ent concentrations of JFS affect the polymer matrix of
CMC and carrageenan, as well as to analyse the suitabil-
ity of prepared film for packing applications.

Methods

The CMC/CAR (CC) control films were prepared by dis-
persing 1.5 g of CMC and 1.5 g CAR in 100 mL of de-
ionized water with 70° C temperature, at 600 rpm rev-
olution for 2 hours using a hot plate magnetic stirrer.
The films CCS1, CCS2, CCS3 and CCS4 were prepared
by adding JFS with weight of 0.5, 1.0, 1.5, and 2 g re-
spectively to CC film forming solution and continued
stirring for 30 minutes.
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Figure 1

Preparation of film CC film samples with various
concentration of JFS

Results

FTIR : The inclusion of JFS lowered the water affinity
of the produced films by lowering certain characteris-
tic peaks, particularly peaks associated with the O-H
group. As a result of the effect, the water-related -
properties of the sample films may have a directin- -
fluence. -

s
«

an
v

|

Transmittance (%)

T
w0 s e 130 :w 10 100 sw

Wave number (em)

Figure 2 FTIR spectra of CMC, CAR, CC, and CCS N

SEM :By the addition of JFS, the film surface shows an
increasing heterogeneity nature. The film surface
shows a good nonporous structure without much ag-
glomerate for JFS concentration of 1.5 g and above.
This suggests a good molecular bonding, which could
contribute to improved mechanical and barrier prop-~
erties.

Figure 3 SEM surface structure representing
2(a) (CC), 2(b) CCS1, 2(c) CCS2, 2(d) CCS3and 2(e) CCS4,

Table 1
Test results of sample films

Hi Film |Moisture| Tensile |Elongation |Contact
ilm
Thickness | Content |Strength| atBreak | angle
Sample
(pm) (%) (MPa) (%) .
ac 14039+ | 22.08+ | 2662+ | 3833+ |49.56+
1.12¢ 0.532 1.174 0.812 1.264
st 14858+ | 2042+ | 2948+ | 2345+ [5249+
1.23¢ 0.73% 1.04¢ 1210 1.18¢
15344+ | 1755+ | 31.03+ | 1894+ |5372+
CCS2
0.92¢ 1.10¢ | 0.75 0.95¢ 0.93¢
15536+ | 1469+ | 3326+ | 1754+ |56.54+
CCS3
1.01° 0.77¢ 0.94* 1.25¢ 1.00°
15862+ | 10.19+ | 3258+ | 1737+ |5931+
CCS4
0.79* 0.36° 1.05% 0.93¢ 0.99°

Discussion / Conclusion

From the observed values from table 1, the thickness

of the control film (CC) is 140.39 um and the addition

of JFS increased the film thickness significantly. itcan -
be concluded that increasing concentrations of starch
positively influences the thickness of the prepared

films.

Moisture content data from table 1, gives the hydro-
philic nature of the film and how it was affected by the
addition of starch. The inclusion of JFS altered the
moisture retention capacity of the film, according to

the findings. The film’'s moisture content decreased

from 22.08 % to 10.19 %, and the changes were found

to be gradual and significant. -
The surface wettability of the sample films was evalu-
ated by the contact angle study, wettability of the
sample film is decreasing with the increasing amount
of JFS. The increased contact angle value was due to
the functional groups of CAR, CMC, and JFS interact
through hydrogen bonds, which provided more stiff-
ness for the prepared films and lower hydroxyl groups
on the surface.

Mechanical properties such as tensile strength (TS)
and elongation at break (EAB) are very important pa-
rameters for a packaging film, as it determines the
strength and stretchability of the material. . The in-
creased strength might be due to the increase in the
intermolecular interaction between the CAR and the
JFS, as starch molecules have affinity to create molecu-
lar bonding with CAR. TS dropped for CCS4 with 2 g
JFS, possibly due to increased solid content above the
saturation point as seen in SEM examination.

This impact due to hydroxyl group deficiency can also
be seen in the observed mechanical properties result,
The moisture content in the film act as plasticizers,
breaking secondary bonds, making polymer mole-
cules easier to move (Jaleel Kareem et al., 394 2015).
Lower moisture content characterised by reduced EAB
values. The lower EAB values suggest that the film stiff-
ened at the highest concentration of JFS and became
more dimensionally stable when the JFS concentra-
tion was increased.
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