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Table 1- Color properties and transparency value of chitosan-gelatin edible films supplemented with different
concentrations of Ferulago angulate essential oil and of the control film (WE)

AE L b a Transparency values FAEQ (%v/v)
23.11+0.05¢ 74.21+0.25% 14.22+0.55¢ -047+£0.05°¢ 1.093+£ 0.08°¢ WE
2286+£043°¢ 7311+ 0312 1951+£043° -0.18+0.02°¢ 1.1£0.013°¢ 0.25%EO
26.13+£0.432 69.62+0.43° 24.33£0.252 0.29+ 0.07° 1.46+0.11¢ 0.5%EO

Different small letters indicated significant differences among means in the same column (P < 0.05)
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Figurel-Sensory properties of different treatments of chitosan—gelatin edible film including unpackaged
treatment (W.COVER), control or packaging without essential oil (W.EO), treatment with 25% essential oil (EO
0.25) and treatment with 0.5% essential Oil (EO.0.5) of turkey meat during storage at refrigerator temperature.
Different small letters indicated significant differences among means in the same column (P < 0.05).
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Figure 2- Changes (log cfu/g) of Total Plate Counts in fresh refrigerated turkey meat coverless as a control

(W.CO.) and fresh refrigerated turkey meat treated with films based on chitosan- gelatin edible films
supplemented with (W.ES) 0, (ESO.0.25) 0.25, and (ESO.0.5) 0.50 % (v/v) FAEO
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Figure3- Changes (log CFU/g) of Staphylococcus aureus count in fresh refrigerated turkey meat coverless as a
control (W.CO.) and fresh refrigerated turkey meat treated with films based on chitosan- gelatin edible films

supplemented with (W.ES) 0, (ES0.0.25) 0.25, and (ES0.0.5) 0.50 % (v/v) FAEO
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Figure4- Changes (log CFU/g) of Coliform count in fresh refrigerated turkey meat coverless as a control
(W.CO.) and fresh refrigerated turkey meat treated with films based on chitosan- gelatin edible films
supplemented with (W.ES) 0, (ES0.0.25) 0.25, and (ES0O.0.5) 0.50 % (v/v) FAEO



Wo by sled 55 (ygelber e ()5 8ke 5 (s ()95 S SRy 2 o) 1B b)) sz ol ool Y5 — olisiS al p (Shes ok Mg

S XY LK s Tdas o YV, Kaa
b ASL BT cullas (gl oS (50 aeuslSe (Y-8
o8 B sl san SO plie o 8 olS S
I PORIVRES. P IEUR Y [FE RV SPIVES R vese
5 ploe YW GhKen 5 aly) cud Pl (S5
(Y VE S an 5 atiiuls ¥ V8 GlKan
SraSdasis

- OS5 Al 0 s gl Gugidl dadllee cpl o
s L Sh IS8 o wd) [lge oo eade GIHAS
el Jladn Ho sl oa S (g Buk Ll
ook ad s s sla S5 s 5 bda
owlal HagHdl dallbs oyl el sulal A
ook L OhaS - Gi¥3 ald Y Jo cble u s
oad Laals cnslad 3 K55 Hu 5l G se 5ol S
oI35 L L LS 5 ad Ll o esdle
S oo Jlads Lo puelis oa S Bul
o8 sad ol Galig wa S pua sla S5
6o olad ol Olsie G S Jads sles
slos Lo ealips wa S (58wl (I8l 5 (5,1u6SS

5 sus— slails Sualy ol a1 szl
aa Sl g S slaile S (Sl a sle slC21

alaien Sl 1

Ll 95500 slaS5

WJdsse s L slans (Sle £ 5 Y Y Glagss
slaslas 5o 1 e a 38 5 Luslg) e sS S slisliv]
slos 53 oIS Lo (b sl wa £ it
a3 o LS Jlads

5T Y LS 5o oS dallis ool mlB Goled L
252 09 (pusSeenid cullad 4 sk (Y5 - (I AS
“6SL S Giolad 55 5 Lap 58 IS (u S sSshlil
sad soly iy (aalis i Glad s o (o5 S
Oov bl bowwnlie Ho gl gl slapls L
33 b oS g5k 4 (P S0/00) s iy Guiled
Ol o Sie (Saisl 5L gl pwlal cbile
809 il S Gl G sas Gl gy slols e il
MJJ.\SASJ‘)U&‘ Sl 64\31&&‘)9‘.\3‘9)6)‘@
OOAS (posSsend paloa © 8 1h (bt
owlal 7 Jo gladigad o Sul da o8 Llla ols e
Sae Job ald Ho g wd sws wad LalS W,
el ) S (g5ls e b o S (oLl (5l
@3S 5 S5y O (3L say (nl o Lasles
anile Subd slagy Sigs ddaa 5l s puwilal LS 3
uLJ.u ‘J u.uiLa.u‘ XL 4—34:1.4.&\‘\9 .\3\5)45@-0‘ U";‘.",-m‘
s S S sl Giolad o5l Ho Wiy Gaea lae
oiolad 58k g Gole 55 LB S 5 Gu )
L.i GJ‘JL;.\M J)LT;] & 99 JJL ‘LLAB o9 Lbuuf._\:d dLad
ouilesl oLy L BT sla S5 (P S-/-0)aiiils aa
4 ols ced Guilial (B8 SLS 5w 0 Ol o 1)
S Sl Gl Sushsoms ol € w8 ol
ol 0 b 8L Yol sl 5B 50 0 sl oo el
5 oadd olad JYEAT I slee oLt gunl shod Y o
Sbsiae (i, s 51y soeddsds Gl caw
3 s 28500l) wad Lag SL S e culgs 5o Jsbe



WA Lo /¥ oleds Yo 2l /dllé Bl b yingh 4 uis PRI AVC VS WP SWA AN 74

oaldiyl vy g0 c_.\l.'u

Sy ol obALLy, 5 (@ooStesid (S (S5 palsd (L) ATAT oS 5 6 sored s 8l S pale d Al
AVASATY 0 i o liE o slas sl 4slilind sl 3358 o sindlS) Guileal s sla ol 5aS Jlad

phd pland (508 paled 5 AL S0 s 5 5 ATAE G GLala 5 o S8 Hs d g sl o sl 58 d Lo L
AV=A N ALY 1aE o g slags s el Juad T102 &l)0 56 (sola daulias cu) gpel ey

5ol (555 5 LS Gl s lae (gl GIHFS (SIHoa Ghidig 958 AT @ o Slags s 5 £ Saal o sul) s

J[AS f..l._‘s @‘M‘L;\.\TJ éﬁ_}:\ﬂ Cal:u.c\y.aa e Avan ‘Ced‘)s CS:)J_);‘@J uuLa.u)ee “@ (G u...uLA.“ ¢u'b (5‘)‘_)43;\94.4.1
AY=0\ (Y)TV  pie plin slaia o3y 425 (Scrophularia striata) s ls s ol s5lac s ola b SL 3 sl

S S sla ssliac sola sl sl penliis Gl 5y (Shsa ald wld S ATAY (B pand; 5 B gaene S p plagh

ol sl Ui Juys oS (Shsa slaals la S5 s 5 4 AT o) o (K5 p el S o) (a3,
N-E AN WA A ‘@‘ﬁd‘\}agjﬁjﬁdgﬁﬂy(ﬁﬁﬁu@b‘

slagha sy wodd gl sslae gyla K SU/GLSLIE o5l 80 ald olulid 5 4 YD Juge 5 0 Ls0bs
AN (V)T i plia

gloaiad 055 5l Jeola (Ssa slaglis sla S5y lisl 5 a5 AT 0 ulosis 5 o shlad o ow Glal @ eBIS
AVA-YAA &\i A\ (u:\‘;\.i‘. C.:tuc K} ﬁ\’l: 4_‘9.4 ‘CJJ‘A:.A GLApH B L’J\}AA.A JJ;\S GALA U"‘B :)‘ [

oS3y o sbiw o5y puilil sla GRS als b o 586 YAV QBT e 5 o ¥yl g soaid LIS
.\’i_\\o £V ‘\ £m§ixeﬁé&m‘di@‘&ﬁ@w3‘;¥3dw

AlizadehV, Barzegar H, & Nasehi- Samavati V, 2017. Characterization of physical and antimicrobial
properties of chitosan edible films containing Pistasia atlantica gum essence. Iranian Food Science and
Technology Research Journal 13, 4: 584-593.

Bahram S, Rezaei M, Soltani M, Kamali A, Ojagh SM, & Abdollahi M, 2014. Whey protein concentrate
edible film activated with cinnamon essential oil. Journal of Food Processing and Preservation 38: 1251
1258. Doi.org/10.1111/jfpp.12086.

Burt S, 2004. Essential oils: their antibacterial properties and potential applications in foods- a review.
International Journal Food Microbiology 94, 3: 223-53. Doi.org/10.1016/j.ijfoodmicro.2004.03.022

Darderafshi M J, Bahrami G H, Sadeghi E, Khanahmadi M, Mohammadi M and Mohammadi R, 2014. The
effect of Ferulago angulata essential oil on Staphylococcus aureus during the manufacture and
preservation of Iranian white cheese. Iranian Journal of Nutrition Sciences & Food Technology 8, 4: 13-
20.

Fazlara A, Sadeghi E and Rostami-Soleimani P, 2012. Study on the antibacterial effects of Cuminum
cyminum essential oil on Listeria monocytogenes in Iranian white cheese. Iranian Journal of Food
Science and Technology 9, 35: 35-44.

Ojagh S M, Rezaei M, Razavi S H and Hosseini S M H, 2010. Development and evaluation of a novel
biodegradable film made from chitosan and cinnamon essential oil with low affinity toward water. Food
Chemistry 122,1: 161-166. Doi.org/10.1016/j.foodchem.2010.02.033.

Oussalah M, Caillet S, Saucier L and Lacroix M, 2007. Inhibitory effects of selected plant essential oils on
the growth of four pathogenic bacteria: E. coli O157:H7, Salmonella typhimurium, Staphylococcus
aureus and listeria monocytogenes. Food Control 18, 5: 414 -20. Doi.org/10.1016/jfood
cont.2005.11.0009.


https://doi.org/10.1111/jfpp.12086
https://doi.org/10.1016/j.ijfoodmicro.2004.03.022
https://doi.org/10.1016/j.foodchem.2010.02.033
https://doi.org/10.1016/j.foodcont.2005.11.009
https://doi.org/10.1016/j.foodcont.2005.11.009

WY b slod 55 (ygedber cuseS ()5 8ke 5 (s )95 S Sy 2 o) 1B (b)) epon il o9l Y5 — olisS al 2 (Shes ok Mg

Panahi M, Barzegar H and Hojjati M, 2017. Effect of Pistachio atlantica gum oil on antimicrobial and
antioxidant properties of edible starch film. Journal of Research and Innovation in Food Science and
Technology 5, 1: 77-89. Doi: 10.22104/JIFT.2017.462.

Park S | and Zhao Y, 2004. Incorporation of a high concentration of mineral or vitamin into chitosan-based
films. Journal Of Agricultural And Food Chemistry 52,7: 1933-1939. Doi: 10.1021/jf034612p.

Rhim J W, Park H M and Ha C S, 2013. Bio-nanocomposites for food packaging applications. Progress in
Polymer Science 38,10:1629-1652. Doi.org/10.1016/j.progpolymsci.2013.05.008.

Sanchez-Gonzalez L, Vargas M, Gonzélez-Martinez C, Chiralt A and Chafer M, 2011. Use of essential oils
in bioactive edible coatings. Journal Food Engineering 3, 1: 1-16. D0i;10.1007/s12393-010-9031-3.

Shojaee-Aliabadi S, Hosseini H, Mohammadifar M A, Mohammadi A, Ghasemlou M, Ojagh S M and
Khaksar R, 2013. Characterization of antioxidant antimicrobial k-Carrageenan films containing satureja
hortensis essential oil. International Journal Of Biological Macromolecules 52:116- 124.

Siripatrawan U and Harte B R, 2010. Physical properties and antioxidant activity of an active film from
chitosan incorporated with green tea extract. Food Hydrocolloids 24, 8: 770-775.

Vural A, Erkan ME, Guran HS, Durmusoglu H, 2013. A study about microbiological quality and species
identification of frozen turkey meat. International Journal of Nutrition and Food Sciences 2, 6: 337-341.


https://www.sid.ir/En/Journal/JournalList.aspx?ID=19254
https://www.sid.ir/En/Journal/JournalList.aspx?ID=19254
http://jift.irost.ir/issue_89_90_Volume+5%2C+Issue+1%2C+Autumn+2017%2C+Page+77-89.html
https://dx.doi.org/10.22104/jift.2017.462
https://doi.org/10.1016/j.progpolymsci.2013.05.008

WA Lo /¥ oleds Yo 2l /dllé Bl b yingh 4 uis PRI AVC IS WP SWA A7

Journal of Food Researches/vol.30 No.4/ 2021/pp 169-179
https://foodresearch.tabrizu.ac.ir

DOI: 10.22034/fr.2021.34904.1685

Production of edible film based on chitosan - gelatin, containing Ferulago
angulate essential oil and evaluation of optical, sensory features and shelf life of
packaged Turkey meat

H R Naseri!, F Beigmohammadi?*, R Mohammadi® and E Sadeghi?

Received: July 28, 2019 Accepted: November 24, 2019

PhD Student, Department of Food Science and Technology, Faculty of Agriculture, Kermanshah
Branch, Islamic Azad University, Kermanshah, Iran

2Assistant Professor, Department of Food Science and Technology, Faculty of Agriculture, Kermanshah
Branch, Islamic Azad University, Kermanshah, Iran.

3Assistant Professor and Professor, respectively, Nutrition and Food Science College, Kermanshah
University of Medical Sciences, Kermanshah, Iran.

“Corresponding author: Email: faranak.beigmohammadi@iauksh.ac.ir

Introduction: From the mid-twentieth century, petroleum-based polymers including polyethylene
and polypropylene have very good stretching properties, high strength, and low weight and
plasticity and are widely used in the food packaging. The non-polar and hydrophobic nature of
carbon compounds and low surface of these polymers, compared with their high molecular weight,
reduce the activity of degrading enzymes and the resistance of synthetic polymers to microorganism
attack. As a result, these polymers are not degradable and their aggregation is destructive of the
ecosystem of the earth, causing serious environmental problems, which are referred to as white
contamination (Panahi et al., 2017).

The use of essential oils (EO) directly in food can cause poisoning, severe aroma, flavor changes,
and a change in the appearance of food, while the use of EO in combination with edible films
(active packaging), in addition to eliminating that deficiencies, reduce dosage of EO is consumed.
Seven species of Ferulago are grown in Iran. Ferulago angulate species has been grown in
Kermanshah province and the natural source of mono-terpenes and sis coi-terpenes that have
antimicrobial features. Several studies have confirmed the antioxidant and antibacterial effects of
Ferulago angulate essential oil (FAEO). However, no valid studies have yet been made about the
effects of FAEO in combination with edible films on the physicochemical and thermal properties of
the combined gelatin-chitosan film.

On the other hand, due to changes in lifestyle, decreased mobility and its problems, including
cardiovascular disease, the consumption of white meat, like turkey meat instead of red meat,
increased. Turkey meat has been understood and marketed as a healthy substitute to red meat due to
its leanness, low cholesterol and desirable fatty acid profile. Turkey breast meat (filet) is believed
by consumers worldwide, but is ready to rapid spoilage. Therefore, food industries are seeking
technologies to increase its stability. Novel packaging (e.g. active) and processing technologies, in
some cases, compounded with “natural” antimicrobials such as EO, have been suggested. So, the
combined gelatin-chitosan films contain FAEO produced and its effect on the quality of turkey meat
were studied to appointment the suitability of the gelatin-chitosan edible film containing FAEO for
keeping and increasing turkey meat shelf life.

Materials and methods: The gelatin—chitosan blend edible films were provided according to the
casting technique. For interactions of polysaccharides and gelatin, a ratio of 40 to 60 has been
reported by the previous works as the optimal ratio for interactions of polysaccharides and gelatin.
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Therefore, a solution containing 60% gelatin and 40% chitosan (v/v) was prepared to obtain a
solution with film forming ability. FAEO was mixed with Tween-80 at 25% (w/w) was added into
film forming solution at a concentration of 0, 0.25 and 0.50 % (v/v). The sensory evaluation of the
9-point Hedonic technique was performed (1 was very bad, 9 very good) and 10 panelists were
done. The panels were asked to compare the film samples with the control sample in terms of odor,
color, and acceptance or overall acceptance. The image processing method was used to examine the
color of the films. L*, a* and b* parameters were measured with hunter lab colorimeter and
microbial properties assessed as well.

Results and discussion: The chitosan-gelatin films were affected by the addition of essential oil in
all three parameters, L*, a* and b*. By adding the essential oil, the b * index and opacity increased
significantly but the L * index decreased and reduced the transparency of the film. This
phenomenon can be attributed to phenolic compounds in the essential oils, which can absorb light at
low wavelengths. The control sample-free coatings due to lipid oxidation and microbial growth
have shown signs of corruption as inappropriate for smelling and causing stubbornness. Therefore,
they were considered as weak samples and eliminated. For samples that were packaged in the film,
they had different sensory scores according to the percentage of EO. Therefore, it can be concluded
that using chitosan-gelatin containing FAEO significantly increased the sensory properties of turkey
meat (P <0.05). The results of the study indicate that FAEO, improves the sensory properties of
turkey meat during the storage period. The initial TVC (logl0 CFU/ g) in the control turkey fillet
was 3.784 logl0 CFU/g, it was 1.897 and 0.401 logl0 CFU/g for Staphylococcus aureus and
Coliform count respectively. Turkey samples reached or exceeded the value of 7.0 log CFU/g for
TVC, which was considered as the upper acceptability limit for poultry fresh meat. The TVC
increased slowly during the storage with a long lag phase for packaged samples, while the increase
was significantly quick for the control (P<0.05). The counts of all assessed microbiological
indicators were significantly affected (P < 0.05) by the addition of antimicrobials and especially
gelatin chitosan edible film containing 0.5 % FAEO. In this study, and of the treatments examined,
a film containing 0.5% FAEO was the most effective in inhibiting the growth of TVC,
Staphylococcus aureus and Coliform everywhere the storage period. It is well known that, the
antimicrobial activity of EO is related to mostly the phenolic ingredients. This result could be
attributed to the inhibitory effect of the combined antimicrobials non-polar components such as
phenolic di-terpenes (e.g. a-Pinene) are responsible for the antimicrobial properties of FAEO.
Conclusion: The use of edible film containing EO is a suitable way to respond to the needs and
demands of today's societies to achieve minimal processed foods without using preservatives or
chemical additives. In this study, the addition of FAEO to gelatin-chitosan film, in addition to
inhibiting the growth and replication of bacteria and increasing the shelf-life of turkey meat in the
refrigerator, caused and improved the sensory properties of the samples. In summary, based on the
results of this study and according to the previous study, the addition of FAEO oil at a concentration
of 0.5%, significantly altered the color and transparency of the films.
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