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Fig 1 Effects of linalool and thymol content on WVP of PE films. Bars show the mean + Standard Deviation.
Different small letters on concetration shows significant difference at 95% level of confidence among PE films.
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Fig 2 Effects of linalool and thymol content on TS and E@B of PE films. Bars show the mean + Standard
Deviation. Different small letters on concetration shows significant difference at 95% level of confidence among PE
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Fig 3 Effects of linalool and thymol content on OP of PE films. Bars show the mean + Standard Deviation. Different
small letters on concetration shows significant difference at 95% level of confidence among PE films

23 oz 200 Sl 4 PH Ol 48 505 OLES G
bl s i ea gl o adllas s slajs, oS
ol s 55 a8 aald 4 sad sbimal 4 als 13 5 Ikl
Aol Ol e S 3l Ol @ww._xﬁ)_x}w\)lﬁ
4 god Al Ol 5 ol s 5 s 555 55 dald jlas
plo— 350 03 T Ao o) sl (b s edd Giluans
U Usslos sl eddlpn 50kl Jace 5 ol Ol d 5 2
l3 3 edd e 03 5dee 3 Sleslil 2T s,

L bl 55 i eSS o5 (b U3 andend Olsee (21531
[YA] sl e iy s Sor 558 b 5 SV sl A 5
PH B 5 a5 s L s andie 55 4 20
g b O L 3l ol S il iy s b
3 OF slud Bl e e 3 S Salda Zel
22l s Ol 5 s s PH 5wt 015
Jsb s cilisen slan 5T 5 s, Se 5 b A5 ol e
(S sk sls Uy b s el Odens 0p9 5 IS
el 53 e sla ST Sl S dasiag S e
[Fo] cl by slabss

oo ol (b U s 4 (T 0L 5 Ll
s SR iy AS ol e bl sl ]
PH 0l 03, ¥ )5 0laj (b 3 45 83 S 0Ly

Lf'b cCa_éLl u,i.hl.jo.\_.; JAJ&&_,._{ 6[.&44}44_5.1.&[.«.2 4.'-_5—«.;

Yvo

=3 §lras p0d At s PH Ol s —£-¥

Yl

3 s s oS 5l il glacble 318 () IS
ol bl LT @l s 0l pH (55 1 1 I
a5 S e iy JalS ClS Ol IS L oS sl
5e3m S0 Slaas sai 3l iy dald & ped 55 s sed RalS
cils el ol G ol S OSSOl
5 Hald gad (o aS A S asie raeas (P 0/00)
Solssre BN J e Aoy ) 5 J Il Ao 3 V/0 ) 4 sl
Oley s cble Julime 1 mman (P> 0/00 )AL 55
3o S 31 Kos (S el (P> 0700 )543l ne
wlad 53 0l co2dS L oS sl Olis o zb S s Sialesl
b o3 Al el 5 Rl pl s LS e Iy 5 ek g
o3 IS Oley 58 (D)3 g i 14685 Ol
Gl Oljn 0 208 (P 0/0 0 )il 2t sl g5
e LS ap Ao s3 Y e 4 bs e IS 55 OLL L3
Sols g M IS Ao 53 1/0 5 Y Jsed Aoy V/0 gla
Db e gl s o ble Llite Sl coman (P> /00 )L
p< /0 sy

SPH Ol £V0A o s 0ol s jliknd e Olosle gl
s3gd e > 5 a3 b ok oS (SY)lise sy an il



Lf’L«j‘L)'l 6[.&(..1,9 bﬂ)ls_j LAL;}.'J

NIFCOUVSPRE PPN

@)ugﬂéuuﬂwgwl Olpe (S o33

[rY]esh cals ol iass b LSl

58

—+—Control{ b}

% Linaloal13 ab}

i Linaloal1 55§ ab
L'narourzsqa]

—#— Thymol156{ab)

o ThymalL.55%(a)

—— ThymalZse{a)

55

o H 10 15 z0 25 30 35
Time{Day}

S i Sl e s b an Al & ged 3 OF 1Al e

[ ]ss e s ids € 5al
s el Oljse 45 W3S sdalia (Y218) ulglS 5 ulylS
b Lok (s i la g 51 VL (ol pme sk dald
11

. b —+— Controla)

__—————__} —@- Llinalool1%4 b}

02 '. __..-——-"‘%

— 4 Linalool1.5% bed)

- linalool23 cd)

—#— Thymol 13&{bc)
—&- Thymol L.53{cd)

035
—— Thymal 25{d)

04

o 5 10 15 20 25 30 35
Time{Dat}

Fig 4 Effects of linalool and thymol content on pH(a) and acidity(b) of PE films. Different small letters on
concetration shows significant difference at 95% level of confidence among PE films
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Fig 5 Flavour score results of packaged mozzarella cheese. Different letters show significant difference at p<0.05.
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Fig 6 Texture score results of packaged mozzarella cheese. Different letters show significant difference at p<0.05.
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Fig 7 color score results of packaged mozzarella cheese. Different letters show significant difference at p<0.05.
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Fig 8 Aroma score results of packaged mozzarella cheese. Different letters show significant difference at p<0.05.
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Fig 9 General acceptability score results of packaged mozzarella cheese. Different letters show significant
difference at p<0.05.
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The aim of this study was to prepare an active film based on polyethylene
containing thymol and linalool (%0, 1, 1.5, 2) and use it as packaging in
mozzarella cheese. For this purpose, the mechanical and barrier properties
of the polyethylene films containing thymol and linalool were analyzed.
The results showed that the use of thymol and linalool did not significantly
reduce the oxygen permeability of the polyethylene film (p<0.05). Water
vapour permeability was significantly decreased by incorporating linalool
and thymol (1.5, 2%). Tensile strength and elongation at break were
significantly lower (p < 0.05) in polyethylene films containing thymol and
linalool than in the control sample. Results show that mozzarella packed
with polyethylene films containing thymol and linalool had higher pH and
lower acidity than the control sample. The sensory analysis results revealed
that coated cheese with polyethylene composed of linalool (1.5%) and
thymol 2% was the most attention by panelists compared with others.
Based on the results, films containing thymol and linalool improved the
chemical and sensory properties of mozzarella cheese. Therefore, films
treated with thymol and linalool can act as active packaging.
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