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2 Mechanical properties of chitosan-potato starch film

containing celery seed extract

Film Tensile Modulus of  Elongation
treatment strength Elasticity to break
(MPa) (MPa) (%)

Negative  5069:0.9°  25670.23°  290.63+0.3¢
control

0,
0.5% of 18.27+0.61°  20.26+1.11° 32.2+0.19°¢
extract

0,
2% of 13.23+1.57¢  15.28+0.96° 45.4+1.48P
extract

0,
8% of 9.38+0.244 8.58+0.54 51.39+2.522
extract
Each value represents as meantSD of
triplicate experiments. Different letters in the
column indicate significant differences
(p<0.05)
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Table 1 Physical properties (thickness, moisture and

solubility) of chitosan-potato starch film containing celery
seed extract.

Film Thickness Moisture Solubility
treatment (mm) (%) (%)
Negative 4 15,00040  1096+03°  36.81+0.73
control
0,

0.5%0f 15540005 10.45+0.36*  30.240.38"
extract

2% of 0.117+0.0022  9.07+0.31P 25.34+0.4°¢
extract

0,

8% of 0.12+0.003°  8.28+015  21.91+0.7¢
extract
Each value represents as mean+SD of triplicate

experiments. Different letters in the column indicate
significant differences (p<0.05)
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1-Tensile strength
2-Modulus of Elasticity
3-Elongation to break
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Concentration levels of celery seed to film

Fig 1 Antioxidant activity of chitosan-potato starch
film containing different concentration levels of
celery seed extract with DPPH radical inhibition
assay
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Table 3 Changes in peroxide value in chicken fillet coated with chitosan-potato starch film

containing celery seed extract

Storage time Treatments
(days) Blank Negative 0.5% 2% 8%
control

1 1.92+0.1% 1.92+0.03% 1.93+0.2¢4 1.89+0.19 1.83+0.19%
5 4.95+0.09°A 3.13+0.07°8 2.72+0.04C 1.81+0.3P 2.03+0.07°°
10 7.18+0.1°A 6.35+0.2°8 4.18+0.15¢ 3.09+0.06°° 2.32+0.16"
15 9.51+0.12% 7.57+0.02% 6.07+0.05% 4.13+0.01%° 3.97+0.05%

Each value represents as meantSD of triplicate experiments. Different lowercase letters within the

column and uppercase letter within the row indicate significant differences (p<0.05)
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Table 4 Changes in thiobarbituric acid value in chicken fillet coated with chitosan-potato starch film containing

celery seed extract.

Storage time Treatments
(days) .
Blank Negative control 0.5% 2% 8%
1 0.2+0.02¢A 0.22+0.03% 0.17+0.3% 0.18+0.1% 0.19+0.1%
5 0.94+0.02¢A 0.63+0.03°6 0.59+0.02¢8 0.41£0.01¢¢ 0.24+0.01¢P
10 2.83+0.07°A 2.31+0.028 2.06+0.05¢ 0.9+0.04°° 0.76+0.03%F
15 4.61+0.12%A 4.01+0.02%8 3.17+0.08%¢ 1.69+0.1%° 1.34+0.03%
Each value represents as meantSD of triplicate experiments. Different lowercase letters within the

column and uppercase letter within the row indicate significant differences (p<0.05)
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Table 5 Changes in total live bacteria log (CFU/g) of different samples of chicken fillet coated with chitosan-potato
starch film containing celery seed extract during the storage period.

Storage time Treatments
(days) .
Blank Negative control 0.5% 2% 8%
1 4,55+0.01% 4.92+0.01% 4.91+0.03% 4.59+0.05% 4.2+0.01°¢
5 7.15+0.09A 6.03+0.07°8 5.62+0.04¢ 5.01+0.10°P 4.96+0.07°°
10 8.18+0.17 7.14+0.22%8 6.49+0.15°C 5.9+0.06°° 5.72+0.16%°
15 10.7140.32%4 9.52+0.12% 8.12+0.09% 6.3+0.11%° 5.9+0.08%

Each value represents as meantSD of triplicate experiments. Different lowercase letters within the
column and uppercase letter within the row indicate significant differences (p<0.05).
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Each value represents as mean+SD of triplicate
experiments. Different lowercase letters within
the column and uppercase letter within the row
indicate significant differences (p<0.05)

e 23l gl Yy
ol Sldd bl § e S5 S o e i Sl S
(S My e a8 Wil e Of b 5 ik S5 s
Sl S OS5 s 5 Alst 5l LA plees ol s
S b o i glase e b3 S Jol s
wls o5l (55l a3 o 4l =003 S kb L ed s
DLt gl 5 pllen ool 5 03ls DLV Uy s b S
G B S s slas dos A sl (b Sl eslinad sl
Shael Sl 5 Ky o Bl Sl ol b 4 bl ok
Wyas 3 Slasl op eSS Sl s ol e 6 5L
5o ol Gladilis was 55 55 oS sy e S dised 5 el
Sl s JB e 4 Jpae kS 5 2 0Ll O
2S5

E b sl (C3L 5 b o K5)) e S8 S5
YOS 5l S wses b 5o S b e
0533 550 V0 sk 3 e o Sy el 0l els 0L
o Dlho JalS Ol op mie ol anl 2alS S
A edalie i J S wised 53 eew 5 dald Lged
T N R O R S PR E PREIC VRSV
33 (e olel BBt ety 55 50 bl ol 3 g s Laslas
A i ba el OB Ol 5 22 55 Sl s el
222 S I3l bl s e Sas 3 eab oL 4
bl g s & e J S 5 el wpad 53 o3l S
ool bl gas ey Jy Lid Gl 238 b dls 5 i
abs oslas (ol Gladised wadl 5 ems 5y, 3 AAS
@ ooled caalis 5l cldly o a0 YL bkl s i S
SN f e akd BLL e 5 48 (S5l e BB b
—ols b o e glaesls das 053 55,00 4 55, T
ol ke 5 (S5 g See 5 SaleST gl

Ol o3 sy B e el ety L (S oS
Vo sV 0 gl sl 3 S0 oslas Sl e
250 e slas oS sl 0L Lol =l S eslind Ao
gz bt (ALl il 6 SG A, ) Sl
Gl A8 S5 Msasd s 5 rslisl eSS il
sy sl SL A, 5l 55 e 4k IS b ol
LYAT 55 cmlas ol pmn 55k a0 Lap 3 IS 5 (slsm
o Slogax p asy (V) LK 5 Sl
S 3> OLE gl s e s el (sl Ol 558
Lo Jlideon Yo a doys v/t 5 Gl clle Al L
(YY) OhLer 5 S0L [YE]LL o ialsdl OF s S
oS wl Wl eslas gy S AS o n @
o S Al Guilul a8 sl OLS Lol @L:j Al
5 o Al il 8L ) Sl Sl LS e o
LS Sl b S sl eSS sl
Sl gl O bl 53 s pm e edes LS

[04] A2l o5 od T 58

s A elsesdse (s SL AL,

Table 6 Changes of log (CFU/g) cold-loving bacteria of
different samples of chicken fillet coated with chitosan-
potato starch film containing celery seed extract during
the storage period.

AR

Storage time Treatments
(days)
Blank Negative 0.5% 2% 8%
control

1 3.19+0.5%  3.32+0.25%  3.16+0.19%  3.11+0.2% 3.03£0.27%
5 558+0.09% 5.09+0.07®  4.92+0.04°°  3.96+0.1°° 3.53+0.05
10 7.18+0.07°® 7.88+0.32°4 5.75+0.15°C  4.86+0.06°° 4.2+0.16°E
15 8.85+0.09%* 8.13+0.04*®  6.36+0.09°C 5.67+0.13%°°  5.12+0.11%

1- B-pinene
2- Camphene
3- Cumene
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Table 7 Sensory evaluation of different samples of chicken fillet coated with chitosan-potato

starch film containing celery seed extract during the storage period.

Treatments Odor Color Texture
day 1 5 10 15 1 5 10 15 1 5 10 15
Blank 5+0% 3.4+0.1%8 1+0.2°C NT 5+0% 4.7+0.1%8 2.1+0.64°¢ NT 540  3.4+0.39°8  1.1+0.49° NT
Negative ~ 50  3.4+0.3"B 1+0.1°¢ NT 5+0°A  4.6+0.34%®  2.0+0.2° NT 540 3.2+0.28  1,0+0.37°C NT
control
0.5% 5+0°%4  4.3+05®  2.8+0.56°C  1.4+0.1°®° 5+0°4  4.6+052%A  3.2+0.1°®  1.9+0.68%C 50 32+0.15"  1.9+0.1°°  1.4+0.05°°
2% 540 4.4+037%®  3.2+0.21°° 1.9Vv0.19°° 5+0°4  4.4+0.9%®  3.8+0.28%®  22+0.8 540 3.8+0.11°®  2,640.32°C  1.840.17%°
8% 5+0°%4  4.5+0.57%8  3.9+0.1®  2.7+0.37°¢ 5+0°4  4.2+40.81%%  3.9+0.1®  2.7+0.27%¢ 50 3.9+0.17°®  2.9+0.18C  2.0+0.1°
Each value represents as meantSD of triplicate experiments. Different lowercase letters within the column and

uppercase letter within the row indicate significant differences (p<0.05).

a)
Odor of fried chicken fillet

A aA aA aA

5 7 &

4 -
o
o
S 3 BbC
S T
§e)

2 -
O cC

1r T

0

Blank Negative control 0/5 % 2% 8%
mFirstday w®Fifthday m10thday = 15thday

AR



S e e i~ 0 S Wb plics A ek g A OLes 5 (s e A

Texture of fried chicken fillet

5
[«b]
S 4
(]
w
o 3
S
%
8 2
1
0
Blank Negative 0/5 % 2% 8%
control
mFirstday m®Fifthday = 10thday m15th day
b)
Color of fried chicken fillet
c aA aA aA aA aA
4.5 B A
o 4 t cA
§ 35 + | bB
2 3
S 25}
O 2 |
15 | B
1 -
05 r NT NT
0
Blank Negative 0/5 % 2% 8%
control
mFirstday mFifthday =10thday m15thday
c)

VY7



[1]

[21

[3]

[4]
[5]

[6]

\i'YJ._JcY' 092 ‘\Y'\/ c)LM::'

Flavor of fried chicken fillet

! aA aA aA aA aA aA aA
e 4t bA bA bﬁ
3 bB bB . T CAB bA
2 4 _ cB I
S
©
o 2

1 -

0

Blank Negative control 0/5 % 2% 8%
mFirstday mFifth day 10thday = 15th day

d)

Fig 2 Sensory evaluation of fried chicken fillet coated with chitosan-potato starch film containing celery

seed extract.
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ABSTRACT ARTICLE INFO

The consumer demand to use natural preservatives in food products instead of ) )

synthetic ones and awareness about not using plastic is increasing. In this Article History:
research, chitosan-potato starch film containing celery seed extract was prepared
at different concentration levels (0.5, 2 and 8%) and the physical properties of
the film (thickness, moisture content and solubility), mechanical properties and
antioxidant activity also determined. Then, the chicken fillet wrapped by the film
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was kept in the refrigerator for 15 days and the microbial growth and primary
and secondary oxidation compounds formation with peroxide value and Keywords:
thiobarbituric acid and sensory evaluation was also monitored during the storage _

time. The results showed that the total phenol and flavonoid content of celery Packaging,

seed extract was 70.67+7.8 mgGA/g of extract and 62.81+5.65 mg Quercetin/g  njatyral biopolymer,
of extract, respectively. Addition of celery seed extract (2 and 8%) decreased the

moisture content and solubility of the film due to the increase of the film Celery seed,
hydrophobicity. Also, by adding the celey seed extract, the elongation at break of
the film increased, while the tensile strength and elastic modulus decreased. With
the increase in the concentration of the celery seed extract in the film, the DPPH Chicken fillet

Chitosan,

free radical inhibition increases from 14.69 to 73.94%. According to the results
of microbial and oxidation tests as well as sensory evaluation, coating a chicken 10.22034/FSCT.20.137.111
fillet with a chitosan-potato starch film containing 8% celery seed extract would DOR:20.1001.1.20088787.1402.20.137.9.9
increase its shelf life by up to 15 days.
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