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Background and objectives: Electrospun fiber mats based on
natural polymers that were prepared by electrospinning technique
have received growing attention in the field of active packaging
because of their high surface area to volume ratio and appropriate
mechanical characteristics. Multifunctional polymeric electrospun
fibers may be utilized as a promising approach to protect
antioxidant/antimicrobial constituents from external effects with
possible utilizations in medicine, chemistry, and smart/active food
packaging materials. Given that turkey fillets are sensitive to
deterioration owing to the environmental and microbial effects
during refrigerated storage conditions further investigations
regarding improving the shelf-life properties are of unquestionable
interest. The aim of the present study was to investigate application
of electrospun fibers based on zein containing Ajowan extract in
preservation of turkey fillets.

Materials and methods: In the present study, electrospun zein fiber
mats containing different concentrations of Ajowan extract (0.75%,
1.5%, and 3%) were prepared using the electrospinning technique
which was set up at a flow rate = 0.8 ml/h, voltage = 17 x 10’ kg
m?/s® A, tip-collector distance = 20 cm, and syringe volume = 1 ml.
Ajowan plant were procured from a regional market in Kermanshah,
Iran. The chemical (pH, total volatile basic nitrogen, and peroxide
value) and microbial (total viable count, lactic acid bacteria,
coliforms, and yeast/mold) of turkey meat samples during 8 days
storage at refrigerator condition were evaluated.

Results: The encapsulation efficiency of Ajowan extract 0.75%,
1.5%, and 3% into the zein fibers were 88.72 + 0.34%, 89.67 =
0.21%, and 89.56 + 0.29%, respectively. Our findings showed that
the lowest microbial population and chemical changes were
significantly found in turkey fillet samples packaged with zein +
extract 3% electrospun fiber mats (p < 0.05). In this packaged
samples on 8th day, pH, total volatile basic nitrogen, peroxide value,
total viable count, lactic acid bacteria, coliforms, and yeast/mold
were determined to be 6.52, 20.33 mg N/100 g, 0.49 meq
peroxide/kg lipid, 5.41 log CFU/g, 4.72 log CFU/g, 3.83 log CFU/g,
and 2.41 log CFU/g, respectively.
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Discussion: Findings of this study indicate that the potential
application of electrospun zein + Ajowan extract 3% fiber mats for
enhancing the shelf-life properties of turkey fillets to 8 days at
refrigerator condition with appropriate microbial and chemical
properties. To utilize the prepared polymers as active food
packaging, further research is required regarding their physical-
mechanical, structural, and thermal stability properties.
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Figure 1. Packaging of turkey fillets on day O of storage. (a): pure zein fibers, (b): zein + Ajowan extract 0.75%
fibers, (c): zein + Ajowan extract 1.5% fibers, (d): zein + Ajowan extract 3% fibers, and (e): control group.
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Figure 2. Release of different concentrations of Ajowan extract from zein fibers into the
ethanolic solutions 75% (a) and 15% (b).
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Figure 3. Scanning electron microscope images of pure zein (a), zein + Ajowan extract 0.75% (b), zein + Ajowan
extract 1.5% (c), and zein + Ajowan extract 3% (d). The magnification of images is x 250.

A Fae Sl s Ll e e 5SS
Glaised 23 S Comexr w5 .008) 555 b S
LI 1 ol Uy sty 0 5
S 3 0L eslas il laclls (g5l 5
il aalllas glaail b el ol e3ls OLE £
oSSkl (s 1S LAB TVC izl s
e e e [ SSS 5 AT s
<Y 3<Y &Y Y/Vo <Y Y/VE log CFU/g
380 03 el 2 Jpame S5U skiasOlis oS
llas L b opman (67 AL s axllias ios
Sadisos 53 A Ll 5 sl eSS skl

A3, (Gl sl g duatg O 5eld gy o S

-}3

ohas Gsl o) Al ekd b BUI s 18
S 8 gyt 3 OS5 olS &l JSUIy 0
Jds 4 alS laoslas 5 bl 035 0 10 50l
S5l 5 s Sedis SLS 5 (g5l oI
slee 53 b 010K Ol 4t Calise
sla f,y (BY) Ulas § 5,5 a5 1A
LS slasslas 5 sl S eslinal gl,s ilises
03580 Jpmane sl 3jls s gy glAE slse o
a0, saelol by plie ek Cla_.d S35 polins
s & Jle s Snds slas Olse cos oL
Collels U e D Sde LS S e il
JI 53,8 e Jyame (G5 Slus sas
S 5 sl 2SI LI Sl esliz



(s gD o 9 (53R pl [ e Sl (38 Ay 2 0D (om 59 SN BUI 38

G) SIS 0l

Storage time (days)

10 e Conrol 107 g Conrol
9 —o—ZcTn 9  em—ppm—7cin
e 7cin + extract 0.75% g | =m=wmTZcin + extract 0.75%
8 A Zein + extract 1.5% Zein + extract 1.5%
= 9 ] e 7cin + extract 3% % 9 71 g 7cin + extract 3%
Sl S5 % 64
o
B R
S v & 3
e o : 41
k) < 3
E v, =4 v 39
2 4
14
0
2 4 6 8 0 2 4 6 8
G) SIS Ol [STRRESEEIN]
Storage time (days) Storage time (days)
10 - 10 -
@mmfliems Control 9 4 el Control
g | et 7Zcin —— 7 cin
—-—Zcin + extract 0.75% 8 - emmipm 7cin + extract 0.75%
® 8 Zein + extract 1.5% ) 7] Zein + extract 1.5%
E @@ 7cin + extract 3% E emmgu 7cin + extract 3%
O L:,J 61
Eg g9 s
Py =2 .
£ 2 1]
8 <
b= 2 34
S 2
= 21
14
0

G) G5 0l

Storage time (days)

s 1SS 5 lap S (LAB) SSUdml glags 5L (TVE) S slags S Gijled 1 Jald s Son sla sl —8 JS5

Al sles 53 5,065 o O sall s Al 5Lk gos
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and yeast/mold of turkey fillet samples during refrigerated storage conditions.
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Figure 5. Chemical parameters including: total volatile basic nitrogen (TVB-N), peroxide value (PV), and pH, of

turkey fillet samples during storage in refrigerator condition.
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Figure 6. Correlation results between total volatile basic nitrogen (TVB-N) and total viable count (TVC) of turkey
fillet samples during storage in refrigerator condition.
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