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1. Gas chromatography
2. Mass spectrometer
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Fig 1 (a) Samples of films produced for packaging chicken breast fillets : (A)CS.F, (B)CS.CEO.F,
(C)CS.CEO.CNF2.5.F, (D)CS.CEO.CNF5.F.
(b) Sample of Chicken breast fillets packed with sodium caseinate films containing Cellulose nanofibrs and
Cinnamon essential oils.
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1. Thiobabituric Acid (TBA)

\\23

GHe s Ll ﬂx ‘sz\.w e.:\.ci -¢-Y

o dd
5GP e AELES 5l f e el ald ww o SUS O
e o esls sl oKile3l 4 il Sl Ll s
0 Y s 4 OLSs el b Sladsd @ e slaki
Glaosasl alad Ldd e 038 V0w s edd s
Olgms 5 A3 plil o3 C2 S 05y 2 b 5 (03 S0
Cb S sladised Sl ames w3 Sl ol 5 gbeesls
Sl &S oo s LA el Ay s ol
ladslos 5l 2d Jaore o 8 dld laks | S Y
= o3 (CS.C) Lalls 35S Jydomn Wt 2> 2
= el peslul = 3558 (CS.CEO.C) (yr s sl
3 CS.CEO.CNF2.5.C) usys 0 5 /0 ke 350
53 oemls bl el Jge 5 (CS.CEO.CNFS.C
s 3 0k s dbge aids ¥ ol o (CEO.C)
Gbads s s AT ) eslizad b 0T sdaw Jskoes
A b S b SRl b Db s el e s
Loy 4t slp 58 bl 5oy S Sl s (5,
(CSF) (i35 Lallsr ohs Jals Jles (slaghsd Sl eslinad
sk 5 (CS.CEOF) ool bl = (358 oL
0 5 Y0 chile s Jyle sl 5 el Wl gl
(CS.CEO.CNF5.F 5 CS.CEO.CNF2.5.F) as,s
Lol pl 0550 foe Slald B S 15 esliad )5
O V] g PN o R SR IR S RPN W
Oss fe Sladad ol eolind sty il 5 Skl
(Control) dals €40 Olgn 50 Jld Gy s 5 S5 g
Joy les o baaiped elad A S 515 elinal 555



WWAT (65 NV E o0 VY oyl

di\.l.é GL«o}f)lﬁ

0 &.:J)J..a JAJQJA..I W gu_:l{_)_)\ S s eslal
eéuuléjja(;.)f'—)l?ﬂ.:o;ﬂ).b_)w\efw.)dlé.]aju‘
»o\y@w}$g;)\);u@6\ﬂza,g.g,é)?)\js

DJds a5 L s Sl Gylas gl e

Gobl s g a0 —A-Y
S bty LT L salas ol B s Laogasl oles
SPSS i3l ¢ 5 5l eslizul L (one-way ANOVA) « b
Ogo3l law s W&l o ls gme CBDt] s ol 23
55 Wesls 3 3 5550 5 dwys 40 Olabl o > Sl
Gl sl Gl il £ Sle & g0 40 IS 5 sl

RGI P 4 45‘)‘ )‘ﬁ 93

Cow g @L‘b -y
lod SO g3l s V-

pH Oy gy p —V-V-Y

s gl o § e ald 5 S PH slae oY S s
Sdses o3 PH Ol 810 5 Bl ol odd o35
Olas IS 55 o« sb 4l 5,50, O/A — VAY - il
Jsl 55 53 et 6,8 o3l pH adsl Ol sae el od o3l
534S Wb e Vel E /e 8Y ol bk ged oled (gl 2
Sop Ly i e Wsel oa S Gl el S
38t SVl W5 e b pH (2als i
L god 1 3 azia 5oy 55 Ll YVl o 5SS
Aals @50l o PH luds a5 s sdalie pH 2580 65l o
3l 5 el Woles a3 5 dewy VOE/ YA sue @
@z PH sl £ pH (20530 Oloman \Y 555 03 555 500
L Lles 5 WATEr07 sue CS.CEO.C L Ll
A3 S 753 Vroke /ot Y sue CS.CEO.CNF2.5.F

5 0l s bsls LT 5 eel s 4 il Gl
CHIE L als wsed 5 edd Sl ladised 5o el )
sdalie PH 55 (gols s [l 31 VY A slass, 5o 0l
(P</v0)us

ady 5 dald w5 Ok sl L pH x5 LB il
ol 65 5 SUisal) S LS 5 W5 4 Ol e | Laai s
L] 315 o 0iS dals la s S 5l Jool (el

Vo

__ 50 % (Ag — Ap)
- 200

5 a5l slsl g8 el —YYoY
b oa S e SV 03l I E LIS rss b s 0se3T
¢S5 Y s ke OF i e 00 5o et S f e dm
As Olge 4 ISt o ks ¥ (55U Olse 4 e denS]
JUS b Jols 4 ke O 23 o Yoo lg 5 S
A 3 53 s ekd el IS e e A3 )2
VO Ss Al 2 e YO sl Gl et (s 2
Olse 4 sh e 535 Jae byloe 1) o v/0E s
0305 S s it W) &S5k 4 A sy el
B8 5 IS b Db s St Jos L ) D sl
Lres 15 S5s a0 glasl Cire &S el dslate b3S
© Jse K i 5 A e VYO w0 L O, B
I /) el SIS 55 b o 5 3L sl e S

TBA

Al Olgee 0313 S AL s 25 Sy K, 04d Lol b
2O Sha e sl s aaly 5o Osel 25 g B s
ol foa ald s 2 SN0 53 05580 p 5 e
(©) 5 el K poun bpae o2 (V) &5 5550

IV ISl oo sl IS 558 il

% mg TVB-N = (V x C x 14 x 100)/10

S s a5l Y

ke 3 foe i a3l e S Ve (s Ss 0l s
5okl Oipen 5 bgse TA0 L ml (S5 e A
Sl A e SU 235 a5l S g S35 Y Wsel gl
50 8T 5 e 53 sy Jhs & S S
LSl 5 el eals CliS gladisal Wb S 15 eslinal
5 U SL L Lisled 6l Csle $A e 4 YVOC
obed sl 870 Jlwy sles 55 05l 5SS 355 V0 ke
‘Q‘xﬂ;\;‘)gﬁl g}a )'l o9 .LJﬁJf )‘;5 e 9d Laf.‘: 6\.&%\;
b s Lo sl Stoolis 5 8 oL St 5L oled
Log cfu/g <) pw 4 5 aloes n5 aaily 53 85 I3
IMYAas ol

> by V=¥

baiged a5 5,8V FL Sl e Olos s 4500

L3135 s s50 IS 2l 5 Ky p bl 4

1. Total Volatile Basic Nitrogen(TVB-N)
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Fig 2 pH of samples packed with film and coating during storage in the refrigerator for 12 days.

Not tested.

Same lower case and capital letters on the bars respectively, showed no significant differences between the
samples and no significant differences at different times(P<0.05).
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1. Malone Dialdehyde (MDA)
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Fig 3 TBA(MDA mg/kg) of samples packed with film and coating during storage
in the refrigerator for 12 days.
NT : Not tested.
Same lower case and capital letters on the bars respectively, showed no significant differences between the
samples and no significant differences at different times(P<0.05).
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Fig 4 TVB-N (mg/100g) of samples packed with film and coating during storage
in the refrigerator for 12 days.

NT :

Not tested.

Same lower case and capital letters on the bars respectively, showed no significant differences between the
samples and no significant differences at different times(P<0.05).
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2. Psychrotrophic Bacteria count (PTC)
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Fig 5 TVC and PTC of samples packed with film and coating during storage
in the refrigerator for 12 days.
NT : Not tested.
Same lower case and capital letters on the bars respectively, showed no significant differences between the
samples and no significant differences at different times(P<0.05).
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Table 1 The results of the color and smell of the samples packed with different treatments.

Samples Day 4 ]g)ac;ofri Day 12 Day 4 gg;og Day 12
CONTROL 274048 A" 1.7+0.48 B NT 2.8+0.42 A7 1.8+0.42 % NT
CS.F 34405140 340475 1+0 € 3440512 340518 140.47 <
CS.CEO.F 540 A2 414031 %  2.9+0.56 540 A2 4240425 314031
CS.CEO.CNF2.5.F 5+0 A9 4.7+0.13 % 3.8+0.42 540 A 4.8+0.124%  4.1+0.315°
CS.CEO.CNF5.F 540 A 43+028 %  3.1+031 540 A2 4440215  35+0.7<
CS.C 340.66 %2 1.9+0.56 120 © 3.140.56 2 2.1+0.56 B 140 ©°
CS.CEO.C 3.540.52 4 2.5+0.52 5" 1+0 € 3.44+0.514%  2.4+0.51 " 1+0 <
CS.CEO.CNF2.5.C 4240324 3.1+0.56 140 ¢ 42+0334%  3.140.56 B¢ 140 ©
CS.CEO.CNF5.C  3.6£0.51 4 2.7+0.48 B2 140 < 3.540.52 4 2.8+0.42 B¢ 1+0 <
CEO.C 4440214 3440515 214031 4940054 2.9+0218%  2.6+0.31%

1. NT : Not tested.
2. Same lower case and capital letters respectively, showed no significant differences between the samples
and no significant differences at different times(P<0.05).
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Fig 6Total acceptance of samples packed with film and coating during storage
in the refrigerator for 12 days.
1. NT : Not tested.

2. Same lower case and capital letters on the bars respectively, showed no significant differences between
the samples and no significant differences at different times(P<0.05).
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Effect of sodium caseinate based nanocomposite active films and
coatings containing cinnamon essential oil on the quality
improving and shelf life extension of chicken fillets
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The aim of this study was to investigate the effect of the film and coating Sodium caseinate(SC)
containing Cellulose nanofibrs(CNF) and Cinnamon essential o0ils(CEO) in order to maintain the
qualitative characteristics of chicken breast fillets in the refrigerator during the maintenance. Fresh
fillets with films and solution of sodium caseinate containing 5% cinnamon essential oils, 2.5 and 5%
cellulose nanofibrs were treated and kept in the refrigerator. At 0, 4, 8 and 12 days, of test chemical
(pH, TBA, TVB-N) and microbial tests (TVC , PTC) and sensory evaluation (color, odor and overall
acceptance) on them. The samples packaged with nanocomposite film containing (2.5% of the CNF)
containing cinnamon essential oils until the day of 12 significantly reduces the values of TBA & TVB-
N respectively to the amount 0.12+0.02 (MDA)mg/kg and 23.8+3.96 mg/100g was less than other
treatments. Also, bacterial load levels the treatment packed with the nanocomposite film containing
the cinnamon essential oil until 12 days were in the acceptable range for human consumption. But
control and coated samples more than the limit. The amount of Psychrophile bacteria in samples
packed with coating than samples packed with film showed a significant increase.

Keywords : Sodium caseinate, Cellulose Nanofibrs, Cinnamon Essential Oil, Chicken fillets, Shelf
life
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