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ABSTRACT
Background: The vast majority of the polymers for plastic food packaging used today are synthetic. The increasing use of
synthetic plastic packaging films causes severe ecological problems. Hence, there is a thin layer of  ecologically beneficial
and consumable packaging material  found  to  replace plastic  called  as edible  film. The main  ingredient  to make  edible  film  is  gelatin.
Edible film made from chicken intestines gelatin has not been carried out. Gelatin films offer a strong defense against light, air and
scent transfer, but they can be too fragile as packaging material. Glycerol can be used as a plasticizer to solve these weak. This
work aims to establish the best glycerol concentration on the physical, mechanical and color properties of edible films.
Methods: This research applied a completely randomized design, involving five glycerol concentrations (10%, 20%, 30%, 40%,
50%) and three replications. The data collected were further analyzed using the variance test and the Tukey test was used to find
out the differences between the treatments provided.
Result: According to the findings, glycerol concentration treatments had a significant effect (P<0.05) on moisture content, thickness,
water vapor permeability, solubility, tensile strength, elongation, Young’s modulus, L* and transparency. While a*, b*, E and WI
had no significant effect (P>0.05). In this case, the best chicken intestine gelatin edible film was made of 10% glycerol concentration.
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INTRODUCTION
The majority of the polymers used today are synthetic.
Because synthetic plastic food container films are toxic
and non-biodegradable, their growing use is causing
serious ecological difficulties. Therefore, bio-based
polymer materials that are safe, renewable and
environmentally friendly are urgently necessary (Yeddes
et al., 2020). Studies using bio-polymers still need to be
improved to replace petroleum-based packaging materials
(Youssef and El-Sayed, 2018). The most commonly used
biopolymers are gelatin, pectin and chitosan because of
their good mechanical and biological characteristics
(Ramos et al., 2016).

In this case, gelatin comes from collagen hydrolyzed
under regulated conditions, forming a protein with high
molecular weight (MW) (Ali et al., 2018). Every part of the
body contains collagen, yet it is most plentiful in the
ligaments, tendons, bones and skin (Bou-Gharios et al.,
2020). A lot of sources have been gaining more attention to
be developed into gelatin. One of them is poultry industry
by-products. The characteristics of gelatin derived from
poultry species are very similar to gelatin derived from
mammals in the case of the secondary structure, molecular
weight and amino acids (Abedinia et al., 2018). Gelatin
produced from chicken intestines can be used for food
because it has a water content of 5.49%, ash content of
3.80%, pH of 5.5 and gel strength of 157.48 g bloom
(Gumilar and Pratama, 2018), this quality meets the
standards for edible gelatin, namely pH of 3.8 - 5.5, gel
strength of 50 - 300 bloom and gelatin is included in the

category of generally recognized as safe (GRAS) food
ingredients (GMIA, 2012).

Gelatin has been applied in many industries
numerously such as film-based packaging for food,
pharmaceuticals, biomedical, cosmetic and biomaterials
because of its distinct functional characteristics (Ali et al.
2018). Some research on film-based packaging for food,
such as for pork sausage (Liu et al., 2007) and chicken
meat slices (Bhattacharya and Kandeepan,  2017). Studies
reported that films made from chicken gelatin have been
published such as films from chicken skin (Loo and Sarbon,
2020) and chicken feet (Lee et al., 2015). Nevertheless, to
our current awareness, an investigation has not been carried
out on the film made of gelatin from chicken intestines.
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Gelatin films offer a strong defense against light, air
and scent transfer, but they can be too fragile as packaging
material (Gomez-Guillen et al., 2011). A plasticizer is
required for such materials to provide them plasticity and
increased functionality, common plasticizers include
glycerol  (Jyothsna and Nair, 2022). The improved qualities
occurred through the addition of plastic izers include
increased toughness and flexibility as well as a decreased
glass transition temperature and interaction within protein-
protein chain. Furthermore, the addition also causes the
biopolymer matrix to be more pliable and extensible (Bergo
et al., 2013). Plasticizers, however, typically reduce both
the moisture barrier qualities and the film strength. They
should thus be added in the proper quantities. Based on
the polymer’s stiffness, the addition of plasticizers can be
carried out in the film-forming solution at a dry percentage
of around 10% to 60% (Tongdeesoontorn and Rawdkuen,
2019). For this reason, the current study set out to assess
how the difference in plasticizer concentrations affected
the mechanical, physicaland color properties of casting-
produced chicken intestinal gelatin (CIG) films as a cutting-
edge substitute for the current gelatin film.

MATERIALS AND METHODS
The experiment was conducted from September 2022-
December 2023 at the Animal Product Processing
Technology Laboratory, Department of Animal Product
Technology, Faculty of Animal Husbandry, Universitas
Padjadjaran, Indonesia.

Materials used were chicken’s intestines purchased
from the local market (Bandung, Indonesia), chloride acid
(Merck, Germany),  glycerol (Merck, Germany, MW: 92.09 g/
mol), sodium benzoate (Merck, Germany).

Gelatin and film preparation
Chicken’s intestine gelatin (CIG) preparation was done by
using the Gumilar and Pratama (2018) methods (Fig 1).
Film preparation used the casting process that was done
by Abedinia et al. (2018) method with a little change in
different concentrations of glycerol-based on CIG weight
(4 g) (Fig 2) and the edible film ready for testing can be
seen in Fig 3.

Physical properties
Moisture based on the AOAC technique (2006). A micrometer
(Mitutoyo, Japan) was used to measure film thickness with
an accuracy of 0.001 mm (Nur Hazirah et al., 2016). To
determine water vapor permeability (WVP), a plastic cup
was sealed with film and silica gel was placed within and
then weighed together. The cup was put in a desiccator
containing distilled water for eight hours and the cup’s
ultimate weight was noted every hour. WVP was calculated
with the following formula:

Where,
W= Increased cup’s weight (g).
X= Film thickness (mm).
A= Film surface area exposed to the permeant (m2).
t= Time of gain (h).
P= Partial pressure of atmosphere with silica gel and pure
     water (2800 Pa at 24C) (Nur Hazirah et al., 2016).

Solubility analysis is especially crucial for
biodegradable films (Chandla et al. 2020). The film pieces
were cut and then baked for 24 hours at 70C before being
weighed. After that, films were submerged in distilled water
and sodium benzoate 0.01% (w/w) in a closed tube for a
whole day. Film fragments and solution were filtered, then
rinsed with 10 ml of distilled waterand dried in an oven for
twenty-four hours at 70C. Film solubility was computed
based on the formula (Tongdeesoontorn and Rawdkuen,
2019):

Mechanical properties
Texture Analyzer (Lloyd Instruments, Hampshire, UK) was
used to assess the film’s tensile strength, elongation at
the breakand Young’s Modulus (Loo and Sarbon, 2020).
The film was divided into 10 mm by 70 mm pieces.
Furthermore, 20 mm and 0.5 mm/s were chosen as the
starting grasp distance and drawing rate, respectively. In
addition, there is a 25 N weighing sensor. The tensile
strength and elongation at break were computed using the
formula:

Where,
Fmax = Maximum load (N).
T = Film thickness.
W = Film width.

Where,
L = Film elongation (mm) during the rupture.
Lo = Initial grip length (mm) of the sample.

Color properties
The film’s color was assessed using a color meter derived
from BYK Gardner, USA. In this case, the measurement
units are L for lightness, a for red or green colorand b for
yellow or blue color. Film samples standard plate were (L
= 91.33, a = 0.24 and b = 0.87). The following formula was
applied to determine the color difference (“E) and whiteness
index (WI) (Yeddes et al., 2020):   w x x

A ,x t x .ΔPWVP (g mm/m2.h.kPa) =

Initial dried weight - Final dried weight
Initial dried weight

Tensile strength (MPa) = Fmax

 TW

L – Lo

   Lo

100%Elongation at break (%) =

Young’s modulus (MPa) =
Stres (MPa)

Strain

Δ E = (Δa*)2+(Δb*)2+(ΔL*)2

Film solubility (%) =

100
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The film’s transparency was determined using UV-Vis
spectrophotometer (Shimadzu, Japan) at 600 nm
wavelength. The following formula was applied to calculate
it (Soo and Sarbon, 2018):

Where,
T =  Absorbance at 600 nm.
x = Film thickness (mm).

Statistical analysis
The data of each five treatments with different glycerol
concentrations were compared using a one-way analysis
of variance (ANOVA). In addition, significant differences that
might occurred were assessed through Tukey’s with a
significance of 0.05 (p<0.05). The investigation for each
treatment was carried out three times and the results were
reported as mean ± standard deviation. SPSS version 26
(SPSS Inc, USA) was further applied for data analysis.

RESULTS AND DISCUSSION
Physical properties
Physical properties can be seen in Table 1. The moisture
content in this research was 15.58±0.64% (T1) -
19.22±0.49% (T4). This moisture content was similar to

Log T
Transparency  =

x

Fig 1: Gelatin preparation flow chart.
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the edible film from gelatin, namely 16.46 ± 0.19% (Li
et al., 2020), but lower than the results of previous research,
specifically 22.08 ± 0.09% (Karim et al., 2020). Tukey’s
test demonstrated that T1, T2 and T3 were significantly
different lower (P<0.05) than T4. The results of this study
indicate that when glycerol concentration rises, the film’s
moisture also rises. This can occur because glycerol as a
plasticizer can increase the coherence between molecules
so that the hydrocolloid’s water-binding capacity will rise.
Glycerol has hydroxyl groups which have a strong affinity
with water molecules, allowing films that have a high
glycerol content to hold more water in their matrix to form
hydrogen bonds (Abedinia et al., 2018).

The findings discovered that the thickness of CIG edible
films was between 0.13±0.00mm (T1) to 0.17±0.01 mm (T5).
These results were lower than previous research findings
obtained by Baskara’s et al. (2012) research, 0.20 - 0.25 mm.
Meanwhile, the results were greater than those of Nilsuwan
et al. (2021) study, these were 0.043 - 0.044 mm.

Tukey’s test showed that T4 and T5 were significantly
higher (P<0.05) than T1 and T2. The different thickness in
edible film increases its total solids and polymers during
drying process. According to Ratna et al. (2023), the edible
film matrix is made up of more polymers when there are
more solids in the solution; so, the higher the concentration
of glycerol, the thicker the film is.

WI = 100 -  (100 - L*)2+a*2+b*2
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The CIG edible film has an average water vapor
permeability that ranges from 4.72±0.35 g mm/m2h kPa
(T3) to 6.64±0.42 g mm/m2h kPa (T4). In general, the
findings obtained by the current research were higher than
the previous research findings in the range of 2.90 - 4.49 g

mm/m2h kPa (Jusoh et al., 2022). Tukey’s test indicated
that T4 was substantially different higher (P<0.05) from T1,
T2 and T3. In this case, the characteristics of films are
influenced by their hydrophilic/hydrophobic properties of
the plastic izer used. Moreover, the introduction of

Table 1: Physical properties of edible film made from chicken intestine gelatin.

Parameters Glycerol treatments

10% (T1) 20% (T2) 30% (T3) 40% (T4) 50% (T5)

Moisture (%) 15.58±0.64a 15.87±0.89ab 16.76±0.74ab 19.22±0.49c 17.70±0.67bc

Thickness (mm) 0.13±0.00a 0.15±0.01ab 0.16±0.00bc 0.17±0.01c 0.17±0.01c

WVP (g mm-m2.h.kPa) 4.83±0.81a 4.75±0.79a 4.72±0.35a 6.64±0.42b 5.39±0.32ab

Solubility (%) 12.93±0.44a 16.65±0.95a 20.91±1.61b 57.55±2.47c 65.34±1.66d

a-dDifferent superscripts within the same line indicate significant differences among treatments (p<0.05).

Fig 2: Edible film preparation flow chart.
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plasticizers like glycerol modifies the structure of protein
interactions by rupturing intra and intermolecular hydrogen
bonds, creating greater space that can improve oxygen
permeability (Cardoso et al., 2016).

The CIG edible film solubilities are between
12.93±0.44% (T1) - 65.34±1.66% (T5). This result is lower
than the research results of Loo and Sarbon (2020) of 83 ±
3% - 94±2%. According to the results of Tukey’s test, T5
showed a significant difference (P<0.05) higher from the
other treatments. The higher the addition of glycerol causes
more molecular interactions in the polymer chain. This is
because glycerol, a plasticizer used instead of sorbitol,
has a lower molecular weight, interacts with the polymer
chains more readilyand increasing their attraction for water
(Tong et al., 2013).

Mechanical properties
Mechanical properties can observed in Table 2. The CIG
edible film’s tensile strength with various glycerol
concentrations ranging from 0.52±0.0 MPa (T5) to
6.65±0.36 MPa (T1). Previous research conducted by Said
and Sarbon (2020) obtained similar results, which were
between 0.235 to 8.708 MPa and higher than the edible
film from chicken skin gelatin researched by Nazmi et al.
(2017) namely 0.98±0.14 MPa.

The Tukey test showed that T1 was significantly
different (P<0.05) higher from the other treatments.
Increasing the concentration of glycerol lowers the value of
the tensile strength of edible films because, as a plasticizer,
it has hydrophilic properties that cause flexibility in edible
films by forming cavities that can obstruct the intermolecular
forces of attraction (Wulandari et al., 2017).

The elongation values varied from 4.23±0.10% (T1) to
18.84±1.07% (T5). The findings of this investigation were

further in accordance with the study conducted by Lee et al.
(2015) which used edible films from pectin green grass
jelly using glycerol as plastic izers with elongation
percentages of 13.7% - 18.4%, but lower than the results
of studies on making edible films from gelatin split cowhide
with elongation percentage of 55.92% - 74.44% (Wulandari
et al., 2017).

When compared to the other treatments, the T4 and
T5 were different higher from the other treatments
considerably (P<0.05). The stretch factor of the edible film
increases with the amount of glycerol used as a plasticizer.
Film elongation can be caused by the plasticization effect
originating from glycerol which tends to increase chain
entanglement and increase the distance between polymer
chains (Said and Sarbon, 2020).

The Young’s Modulus value ranged from 0.29±0.02
(T5) to 15.54±0.41 (T1). This value was higher than the
results of Loo and Sarbon (2020) in the film-making of the
chicken skin and tapioca flour produced a maximum
Young’s Modulus value of 3.3 MPa but lower than the
research results of Syahida et al. (2020). Additionally, the
T1 was substantially different (P<0.05) higher from the other
treatments. The use of glycerol affected the mechanical
quality of CIG edible film. The mechanical qualities of
packaging films have a direct impact on their quality and
ability to maintain the packaged product’s integrity
(Dyankova and Solak, 2023).

Color and transparency
Color and transparency can be seen in Table 3. The
average lightness (L*) shows that the value of L* ranges
from 76.65±1.47 (T1) to 79.66±0.63 (T3), this value is still
within the range of research results by Getachew et al.
(2021) namely 53.19 - 89.29, but higher than the research

Table 2: Mechanical properties of edible film made from chicken intestine gelatin.

Parameters Glycerol Treatments

10% (T1) 20% (T2) 30% (T3) 40% (T4) 50% (T5)

Tensile strength (MPa) 6.65±0.36a 2.93±0.63b 1.09±0.11c 0.57±0.06c 0.52±0.0c

Elongation (%) 4.23±0.10a 5.17±0.25a 12.67±0.68b 17.16±1.10c 18.84±1.07c

Young’s modulus (MPa) 15.54±0.41a 6.02±0.36b 0.86±0.04c 0.32±0.02cd 0.29±0.02d

a-dDifferent superscripts within the same line indicate significant differences among treatments (p < 0.05).

Table 3: Color and transparency properties of edible film made from chicken intestine gelatin.

Parameters Glycerol Treatments
10% (T1) 20% (T2) 30% (T3) 40% (T4) 50% (T5)

L* 76.65±1.47a 76.62±0.68a 79.66±0.63b 78.26±1.27a 77.35±0.43a

a* 3.59±0.13a 3.54±0.46a 3.87±0.86a 3.96±0.65a 4.06±0.19a

b* 27.77±2.05a 26.84±1.34a 27.25±4.22a 26.73±2.87a 26.17±2.38a

ΔE 30.83±2.38a 30.03±1.48a 29.10±4.06a 29.24±2.82a 29.17±2.03a

WI 63.50±2.37a 64.22±1.44a 65.72±3.62a 65.29±2.60a 65.13±1.76a

Transparency 1.92±0.05ab 1.96±0.19ab 2.13±0.28b 1.62±0.04a 1.63±0.09a

a-bDifferent superscripts within the same line indicate significant differences among treatments (p<0.05). L* (Lightness),  a* (red-green
color), b* (yellow-blue color), ÄE (total color difference), WI (whiteness index), absorbance at 600 nm.
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results of  Santos et al. (2022) of 58.45 - 72.02 and lower
than the research results from Salimiraad et al. (2022) of
86.78-89.51. Redness (a*) is marked with red to brown or
darker red. The value of a* ranging from 3.54±0.46  (T2) to
4.06±0.19 (T5) indicates that the edible film is reddish.
These results are in line with research conducted by
Maruddin et al. (2017) that films which use glycerol as a
plasticizer have a reddish color, this a* value is also similar
to Neves et al. (2019) around 3.88 - 4.80. The b* value ranges
from 26.17±2.38 (T5) to 27.77±2.05 (T1) indicating that the
edible film is yellowish, this value agrees with Amjadi et al.
(2020) namely 21.40-27.32. Total color difference (ΔE) and
WI were calculated based on delta L*, a*and b* color
differences. ΔE represents the distance of a line between
the sample and the standard. The results showed that the
delta E value ranged from 29.10±4.06 (T3) to 30.83±2.38
(T1), this value inline with Getachew et al. (2021), namely
11.47-36.95. The degree to which a surface resembles the
characteristics of a perfect reflecting diffuser at equal
intensities in all directions is measured by the whiteness
index. The results showed that the whiteness index for the
treatment ranged from 63.50±2.37 (T1) to 65.72±3.62 (T3).
The analysis of variance results has shown that treatment
with various concentrations of glycerol did not have a
significant effect (P>0.05) on various color parameters. This
occurs because glycerol is a clear liquid so if added to edible
film it will not change color (Akili et al., 2012).

Transparency is a crucial property of edible film gelatin
that affects its potential application (Liu et al., 2023). The
test results showed that the transparency of the CIG edible
film ranged from 1.62±0.04 (T4) to 2.13±0.28 (T3). This
value is in line with the results of the study Nilsuwan et al.
(2021), but higher than the results of the study carried out
by Abedinia et al. (2018) and lower than the results of Soo
and Sarbon’s, (2018) study. The T4 and T5 were
considerably (P<0.05) lower than the T3, according to the
Tukey test findings. The study’s findings supported the
assertion made by Warkoyo et al. (2014) that when an
active ingredient’s concentration rises, the film’s thickness
tends to grow as well, decreasing the film’s clarity and
lowering its transparency.

CONCLUSION
The study provides us with scientific information on
developing edible film from chicken intestine gelatin using
glycerol as a plasticizer, the use of various concentrations
of glycerol as a plasticizer produces edible films with
different qualities. Using 10% glycerol gives the best quality
of edible film from chicken intestine gelatin in terms of
moisture content, thickness, water vapor permeability,
tensile strength and Young’s modulus.

ACKNOWLEDGEMENT
I expressed gratitude to the Rector who supported this
research with the Universitas Padjadjaran research grant.
I also expressed gratitude to Imas Nuraeni, Alfi Hanafi

Alpiyah and M. Fajar Ramadhan who have helped the
research activities.

Conflict of interest
The authors declared no potential conflict of interest in this
research.

REFERENCES
Abedinia, A., Ariffin, F., Huda, N., Nafchi A, M. (2018). Preparation and

characterization of a novel biocomposite based on duck
feet gelatin as alternative to bovine gelatin. International
Journal of Biological Macromolecules. https://doi.org/
10.1016/j.ijbiomac.2017.11.051.

Ali, A.M.M., Kishimura, H., Benjakul, S. (2018). Physicochemical and
molecular properties of gelatin from skin of golden carp
(Probarbus jullieni) as influenced by acid pretreatment
and prior-ultrasonication. Food Hydrocoll. 82: 164-172.
https://doi.org/10.1016/j.foodhyd.2018.03.052.

Akili, M. S., Ahmad, U., Suyatma, N. E. (2012). Characterization of
edible film based on pectin extracted from banana peel.
Jurnal Keteknikan Pertanian. 26 (1): 39-46. https://doi.org/
10.19028/jtep.026.1.%25.

Amjadi, S., Emaminia, S., Nazari, M., Davudian, S. H., Roufegarinejad, L.,
Hamishehkar, H. (2020). Application of reinforced ZnO
nanoparticle-incorporated gelatin bionanocomposite film
with chitosan nanofiber for packaging of chicken fillet
and cheese as food models. Food and Bioprocess
Technology. 12: 1205–1219. https://doi.org/10.1007/
s11947-019-02286-y.

AOAC  (2006). The Official Methods of Analysis of AOAC International
(18th edn.). Arlington, VA, USA: Association of Official
Analytical Chemists.

Baskara, R. K. A., Nurhartadi, E., Bukhori, A. (2012). Effect of glycerol
on The Characteristics of Edible Film From Jali (Coix
lacryma-jobi L.) flour. Jurnal Teknologi Hasil Pertanian.
V (2): 17-23. https://doi.org/10.20961/jthp.v0i0.13534.

Bergo, P., Moraes, I.C.F., Sobral, P.J.A. (2013). Infrared spectroscopy,
mechanical analysis, dielectric properties and microwave
response of pigskin gelatin films plasticized withglycerol.
Food Bioscience. 1: 10-15. https://doi.org/10.1016/j.
fbio.2013.01.001.

Bou-Gharios, G., Abraham, D., de Crombrugghe, B. (2020). Type I
Collagen Structure, Synthesisand Regulation, In: Princ.
Bone Biol. Elsevier. pp. 295-337. doi: 10.1016/b978-0-
12-814841-9.00013-0.

Bhattacharya, D. and Kandeepan, G. (2017). Selection of biopolymers
to develop a biodegradable and edible film for packaging
of luncheon chicken meat slices. Asian J. Dairy and
Food Res. 36(1):  67-71.  DOI: 10.18805/ajdfr.v36i01.7462.

Chandla, N.K., Khatkar, S.K., Singh, S., Saxena, D.C., Jindal, N., Bansal,
V. and Wakchaure, N. (2020). Tensile strength and solubility
studies of edible biodegradable f ilms developed from
pseudo-cereal starches: An inclusive comparison with
commercial corn starch. Asian Journal of Dairy and Food
Research. 39(2): 139-146. DOI: 10.18805/ajdfr.DR-1522.

Cardoso, G.P.,  Dutra, M.P. Fontes P.R., Ramos, A.L.S. Gomide
L.A.M., Ramos E.M. (2016). Selection of a chitosan
gelatin-based edible coating for color preservation of
beef in retail display. Meat Science. 114: 85–94. http://
dx.doi.org/10.1016/j.meatsci.2015.12.012.

 Effect of Glycerol on Physical, Mechanical and Color Properties of Chicken Intestine Gelatin Films



 Volume  Issue 7

Dyankova, S. M.and Solak, A. O. (2023). Physical, mechanical and
antioxidant properties of alginate/pectin edible films with
incorporated chokeberry and wild thyme extracts. Czech
Journal of Food Sciences. 41 (5): 367-374. https://
doi.org/10.17221/94/2023-CJFS.

Getachew, A. T., Ahmad, R., Park J. S., Chun B. S. (2021). Fish
skin gelatin-based packaging f ilms functionalized by
subcritical water extract from spent coffee ground. Food
Packaging and Shelf Life. 29: Article 100735. https://
doi.org/10.1016/j.fpsl.2021.100735.

GMIA (Gelatin Manufacturers Institute of America). (2012). Gelatin
handbook. North America. Pp. 12.

Gumilar, J. and Pratama, A. (2018). Production and characterization
of halal gelatine made from chicken intestine. Jurnal
Teknologi Industri Pertanian. 28 (1): 75-81.

Gomez-Guillen, M.C., Gim´enez, B., Lopez-Caballero, M.E., Montero, M.P.,
(2011). Functional and bioactive properties of collagen
and gelatin from alternative sources: a review. Food
Hydrocolloids. 25 (8): 1813-1827. https://doi.org/10.1016/
j. foodhyd.2011.02.007.

Jusoh, N.A.M. Isa M.I.N. Sarbon N.M. (2022). Physical, mechanical and
antioxidant properties of chicken skin gelatin f ilms
incorporated with virgin coconut oil.  Biocatalysis and
Agricultural Biotechnology. 45: 102525.  https://doi.org/
10.1016/j.bcab.2022.102525.

Jyothsna, J., Nair, R. (2022). Application of edible coating to fresh-
cut and minimally-processed vegetables: A review.
Agricultural Reviews. DOI: 10.18805/ag.R-2454.

Karim, M. Fathi, M. Soleimanian-Zad, S.  (2020). Incorporation of
zein nanofibers produced byneedle-less electrospinning
within the casted gelatin f ilm for improvement of its
physical properties.  Food and Bioproducts Processing.
122: 193-204. https://doi.org/10.1016/j.fbp.2020.04.006.

Lee, J. H., Lee, J., Song, K. B. (2015). Development of a chicken
feet protein f i lm containing essential oils . Food
Hydrocolloids.46: 208-215.https://doi.org/10.1016/
j.foodhyd.2014.12.020

Li, X., Yang, X., Deng, H., Guo, Y., Xue, J.  (2020). Gelatin films
incorporated with thymol nanoemuls ions: Physical
properties and antimicrobial activities. International
Journal of Biological Macromolecules. 150: 161-168.
https://doi.org/10.1016/j.ijbiomac.2020.02.066.

Liu, B., Xoe, S., Wang, J., Zhu, C. (2023). Regulating structure and
properties of gelatine edible film through oxidized. poly(2-
hydroxyethyl acrylate) crosslinking. Food Packaging and
Shelf Life. Volume 37: 101094.  https://doi.org/10.1016/
j.fpsl.2023.101094.

Liu, L.; Kerry, J.F.; Kerry, J.P. (2007). Application and assessment
of extruded edible casings manufactured from pectin
and gelatin/sodium alginate blends for use with breakfast
pork sausage. Meat Sci. 75: 196-202.

Loo, C. P. Y. and Sarbon, N. M. (2020). Chicken skin gelatin films
with tapioca starch. Food Bioscience.  35: 100589. https:/
/doi.org/10.1016/j.fbio.2020.100589.

Maruddin, F., Ako A., Hajrawati, Taufik M. (2017). Characteristics
of edible film made from whey dangke and casein that
uses different types of plasticizer. JITP. 5 (2). https://
doi.org/10.20956/jitp.v5i2.3081.

 Effect of Glycerol on Physical, Mechanical and Color Properties of Chicken Intestine Gelatin Films

Neves, E.M.P.X., Pereira, R.R., da Silva Pereira, G.V., da Silva Pereira,
G.V.,Vieira, L.L., Lourenço, L.D.F.H. (2019). Effect of
polymer mixture on bioplastic development from fish
waste. Boletim do Instituto de Pesca. 45(4). https://doi.org/
10.20950/1678-2305.2019.45.4.518.

Nazmi, N.N., Isa, M.I.N., Sarbon, N.M. (2017). Preparation and
characterization of chicken skin gelatin/CMC composite
film as compared to bovine gelatin film. Food Bioscience.
19: 149-155

Nilsuwan, K., Arnold, M.,  Benjakul, S., Prodpran, T., de la Caba, K.
(2021). Properties of chicken protein isolate/fish gelatin
blend film incorporated with phenolic compounds and
its application as pouch for packing chicken skin oil.
Food Packaging and Shelf Life. 30: 100761. https://doi.org/
10.1016/j.fpsl.2021.100761.

Nur Hazirah, M.A.S.P., Isa, M.I.N., Sarbon, N.M. (2016).  Effect of
xanthan gum on the physical and mechanical properties
of gelatin-carboxymethyl cellulose f i lm blendsFood
Packaging and Shelf Life. 9: 55-63. http://dx.doi.org/
10.1016/j.fpsl.2016.05.008).

Ramos, M., Valdés, A. Beltrán, A., Garrigós, M.C. (2016). Gelatin-
based films and coatings for food packaging applications.
Coatings. 6(4): 41. https://doi.org/10.3390/coatings6040041.

Ratna, Ulfariati C., Yusmanizar, Aprilia S., Rahmiati, Munawar A.A.
(2023).  Development of biocomposite edible film food
packaging based on gelatin from chicken claw waste.
Case Studies in Chemical and Environmental Engineering.
8: 100371. https://doi.org/10.1016/j.cscee.2023.100371.

Said, N.S. and Sarbon, N.M. (2020). Response surface methodology
(RSM) of chicken skin gelatin based composite films
with rice starch and curcumin incorporation. Polymer
Testing. 81: 106161. https://doi.org/10.1016/j. polymertesting.
2019.106161.

Salimiraad, S., Safaeian, S., Basti A.A., Khanjari, A. and Nadoushan,
R.M. (2022). Characterization of novel probiotic nanocomposite
films based on nano chitosan/nano cellulose/gelatin for
the preservation of fresh chicken f i llets. Lwt. 162:
113429. https://doi.org/10.1016/j.lwt.2022.113429.

Santos, d.N.E., Sousa, d A, Neto T.C.d S, Grisi, D.C., da Silva Ferreira,
C.V.B., da Silva, F.A.P. (2022). Edible active film based
on gelatin and Malpighia emarginata waste extract to
inhibit lipid and protein oxidation in beef patties. LWT -
Food Science and Technology. 154: 112837. https://
doi.org/10.1016/j.lwt.2021.112837.

Soo, P.Y. and Sarbon, N.M. (2018). Preparation and characterization
of edible chicken skin gelatin film incorporated with rice
flour. Food Packaging and Shelf Life. 15: 1-8.  https://
doi.org/10.1016/j.fpsl.2017.12.009.

Syahida, N., Fitry, I., Zuriyati, A., Hanani, N. (2020). Effects of palm
wax on the physical, mechanical and water barrier
properties of f ish gelatin f i lms for food packaging
application. Food Packaging and Shelf Life. 23: 100-437.
https://doi.org/10.1016/j.fpsl.2019.100437.

Tong, Q., Xiao, Q., Lim, L.T. (2013). Effects of glycerol, sorbitol,
xylitol and fructose plasticisers on mechanical and moisture
barrier properties of pullulan-alginatecarboxymethylcellulose
blend films. International Journal of Food Science and
Technology 48(4): 870-878.



       Asian Journal of Dairy and Food Research8

 Effect of Glycerol on Physical, Mechanical and Color Properties of Chicken Intestine Gelatin Films

Tongdeesoontorn, W. and Rawdkuen, S. (2019). Gelatin-based
films and coatings for food packaging applications.
Research Unit of  Innovative. Food Packaging and
Biomaterials. https://doi.org/10.1016/B978-0-08-100596-
5.22598-5.

Wulandari, D, Erwanto, Y., Pranoto, Y., Rusman. (2017). The
properties of edible film derived from bovine split hide
gelatin with isolated soy protein using various levels of
glycerol in the presence of transglutaminase. Buletin
Peternakan . 41(3): 319-327.

Warkoyo, Rahardjo, B.D., Wiseso, M.J., Nugroho, W.K. (2014).
Physical, mechanical and barrier properties of xanthosoma
sagittifolium starch-based edible film incorporated with
potassium sorbate. AGRITECH. 34 (1): 72 - 81. https://
doi.org/10.22146/agritech.9525.

Yeddes, W., Djebali, K., Wannes, W A., Horchani-Naifer, K., Hammami,
M., Younes, I., Tounsi, M. S. (2020). Gelatin-chitosan-
pectin f ilms incorporated with rosemary essential oil:
Optimized formulation using mixture design and response
surface methodology. International Journal of Biological
Macromolecules. 154: 92-103. https://doi.org/10.1016/
j.ijbiomac.2020.03.092.

Youssef, A.M. and El-Sayed, S.M. (2018). Bionanocomposites
materials for food packaging applications: concepts and
future outlook. Carbohydr. Polym. 193: 19-27. https://
doi.org/10.1016/j.carbpol.2018.03.088.


