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Table 1 Composition of thyme (Zataria multiflora) essential oils used in this study

Compound % Compound %
Carvacrol 23 1,8-Cineole 0.9
Thymol 17.7 Aromadendrene 0.8
v-Terprinene 9 a -Terpineol 0.6
p-Cymene 7.9 Thymol acetate 0.5
Methyl ether Carvacrol 5.9 3-Octanol 0.5
a-Pinene 52 a-Phellandrene 0.5
B-Caryophyllene 4.8 Viridiflorene 0.5
Linalool 3.6 Terpinolene 0.3
a-Terpinene 32 Camphene 0.3
Myrcene 29 cis-Sabinene hydrate 0.3
Carvacrol acetate 1.7 a-Humulene 0.3
Terpinene-4-ol 1.5 Spathulenol 0.2
3-Octanone 1.4 Caryophyllene oxide 0.2
a-Thujene 1.4 a-Copaene 0.1
Limonene 1.2 8-3- Carene 0.1
Thymol methyl ether 1.1 trans-Ocimene 0.1
Eugenol 1 trans-Dihydro carvone 0.1
B-Pinene 1

SANA ) 25 S L oMo 55 53 s ok 53 35250
log <50 « @B L ol (Cb L a/SL-902
] ws ol cfu/g

ATl sl —Y-Y-Y

YAET ojled o syl U las Oga3l ol elil (sl
sslized (MPN) ' s slaws cp i J2s, 51 (OYAL)

ol ) A (G Gk s O35 a6l A S

1. Most probable number

AY

295 slg el Y=Y

b 85l S (JS 3 slad Y=Y

OYVY o)l o slblial b las a3l oyl ES
SBT Sl ek s 15 bgies 2S5 51 OFAY)
CiS Jasms e Sl e o e3bel la s L esliz
sl 5o 59U A 5l xS gla anws jo Ayl Sse &
G wle § Cole VY Ol e 0 3l Kslas a3 Y

le S ples (18 wle S ke LG Sl de s S



BRCICE PR TPCINEPY-S JUVSUN. V) IO W R IS

QGMJM})'}J:IW

Sea 45503 5l e S V0l (zag chemie co/PTR79)
senged Jame ke OF 2 s Yor ool ) e
)a.,\..':a BE) 4.19}.9 QI J}\b J}fg‘jb.}‘}qﬁ \_) QT L;A‘_)TM
6}))‘};“@{8),&[5&&&&\{@}\‘3)&
555 okl &ged PH lide Olge w oSivs Jiolel amin
Y]

Sl S5 522,55 2 K (68 05150 —Y-Y-Y

S 53 5 opis W S )0 I (imbesl ol plil 51
)"M_j‘):»q\//owja)‘b)b}dﬁjw\"'ﬁ.}ej;g')jl.g
Y/0 uM.Manﬁ@bYQM@}M@&)P\MQT
S ey el el V50 8 SIS ad 1) e
B esls ool 1y b S A okl e 05 5wl
@ﬁk};@u):;_;eﬂm s Oleg 3l agds Vv e
) e L B sl Sl e 0 e T s
VM O3S e b Gme ) el Sl e
N O T 1
Sl Wy G s (W e s w0 740 JLadlS Sl
Gne 5 bl sl Gl S Sl gle J) s bl
Sobo o 02 423 Y0 e 4y dals gl ) Lol e Wiy
O 3 3l Ay ks S 513518 Sl ampn Ve glas o
CCI A ) Ol wids Vo ol 4 b Wl
dals Jyls Llis s (UnNicO/UV 2100) e g 5 Sl
Aol Sy gL s Sldas LS ol g OFA NM T dsb
Lol ey 503 S S 3 2T O p S oo o
M

Ky x5 ojlul —r-r-Y

AB0--Colorflex) Jsls oKaus 3l 5k ool (ol
sSb*ga* L* sty 5 s eslical (1005-654 45/0
R Sosm s (8355 5 Syt s S oSS w
S 9> 5l Ks 035 skl gl o lal s S 513
A{LﬁfJ:lSQJriél{mw.Muuim‘o\?ijt@
b & pes S, 0Ll oslal 5 ol s Ikl olKius (OLl

Y1 g

‘;w? ‘ﬁl.ljjl—i—“
w@b}y‘r&l&g&) JAL&‘ u)kﬁwdu;}j
Loy 5l SLssl 8 Y by wn s 048 5L

6\ ety ¥ &:JJM U’iﬁ) )‘ oalaiul Ll E) ML»LIL.M:J.: J.:a_(:»

AYAS

w5 A s Sl sy ol CoiS i i e 4
SMS Wba S 5 s Jolie (1S wlbe 551 any
o 8 Wl S 5 il (BEC i K sl Lams
03wzl A el Jall A5 s ol 0o 5 A
Wo ol g s s ad edalin JEEC e ) 51 K s
s by e 5 SLi s s 51l I 5 dsl
w38 s e Sype opl b 53 5 Sute g3l 355
03 ok oo plal S L0l ol calg s s
DV g3 8 ol S sl

Sisalli osleds 5 gior ¥-Y-Y

WAV sled o bl b llae 0sa3T cnl sl sl
S 8 e ble 8 e el 5 4 (OYAY)
SUssl 5 e 5 RVS L U 3l & ls Ostm
CiS fae b polans] 5 ol laoes 53 CIS (e gos 5
Wi —Wsedl 5 (B.GLA) 0lis s e LSBT o
BT epes CiS L Al 05050 ol a4 (S.S.A)
G 2 sl s bl Sl s 5 (NLA) sl
AT 4% el (T.S.D) s ool b a JB8T CoiS Laes
Bl S IS ol

sl —-Y-Y

S g3bo po

e At e Sas 8 sed Sl e SV ke
alol (/A0 g/ e ml Lzl ) oS 335 Jolows 2
C3y g 5 aidy SO Ode 4 035 epfgen 3l da S
B R g R D N T
Gl A eslel ST ilS ol James Lol s iy 5 455l
Vol 5 5o, ) ol o b s (G an 23, a
Gl sl Sr ks (1S Wl S o Kl a5
s S 4 Soles BB gla oy 5l cngsle
DAl iz ol log cfu/g e (o SL

bt 505 (slgige5] Y-

PH 8 ojlusl -\ -v-¥
VYA sl e bl b Gillae 0sa3T cnl bl sl

mﬁ: 3l o

e pH oKas (\YYA)
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2. Rappaport — Vassiliadis Magnesium Chloride
3. Brilliant Green Phenol Red Agar

4. Salmonella Shigella Agar

5. Nutrient Agar
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Table 2 Effect of thyme EO and vacuum packaging on changes in total plate counts (log cfu/g) of
chicken breast meat samples during storage at 4°C for 12 days (Mean+SD)

days
0 3 6 9 12
samples
C 5.95+0.01 A"d” 7.11+0.01 Be 8.08+0.04 Ba 7.95+0.02 Ab 7.98+ 0.02 Cb
Ti 5.90+0.01Be 7.29+0.01 Ad 8.15+0.01 Aa 7.594+0.01 Cc 7.71+£0.02 Db
T2 5.17+0.02 Ce 6.43+0.02 Cd 6.78+0.01 Dc 7.59+0.02 Cb 8.37+0.04 Aa
T3 3.95+0.01 De 5.96+0.00 Dc 7.22+0.04 Cb 7.90+0.01 Ba 7.27+0.05 Bb

*A-D: Means with different superscripts in the same column differ significantly (P<0.05)
** a-e: Means with different superscripts in the same row differ significantly (P<0.05)
(C: Control, T1: Vac. Pack. Without EO, T2: Vac. Pack. + 0.1% Thyme EO, T3: Vac. Pack. + 0.3% Thyme EO)
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Table 3 Effect of thyme EO and vacuum packaging on changes in E.coli counts (MPN/g) of chicken
breast meat samples during storage at 4°C for 12 days (Mean£SD)

_ days 0 3 6 9 12
samples
C 110 A*a™ 110 Aa 46 Ab 9 Ac 9 Ac
T1 110 Aa 110 Aa 4 Bb 4 Bb 0 Bc
T2 110.67+1 Aa 1 Bb 0Cb 0 Cb 0 Bb
T3 9.33+1 Ba 0Cb 0Cb 0Cb 0 Bb

*A-D: Means with different superscripts in the same column differ significantly (P<0.05)

** a-e: Means with different superscripts in the same row differ significantly (P<0.05)

(C: Control, T1: Vac. Pack. Without EO, T2: Vac. Pack. + 0.1% Thyme EO, T3: Vac. Pack. + 0.3% Thyme EO)
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Table 4 Effect of thyme EO and vacuum packaging on changes in psychrophilic counts (log cfu/g) of
chicken breast meat samples during storage at 4°C for 12 days (Mean+SD)

days
— 0 3 6 9 12
samples
C 5.91+0.01 Ae™ 7.84+0.01 Ad 8.47+0.02 Aa 8.19+0.04 Bb 7.95+0.01 Ac
Tl 5.90+£0.01 Ad 6.11+0.03 Be 7.62+0.02 Ca 7.10+0.05 Db 7.11+0.07 Cb
T2 4.78+0.00 Bd 5.48+0.03 Cc 8.39+0.03 Ba 8.37+0.03 Aa 7.53+0.00 Bb
T3 4.7840.00 Be 5.31+0.04 Dd 6.78+0.01 Dc 7.404+0.04 Ca 6.89+0.04 Db

*A-D: Means with different superscripts in the same column differ significantly (P<0.05)
** a-e: Means with different superscripts in the same row differ significantly (P<0.05)
(C: Control, T1: Vac. Pack. Without EO, T2: Vac. Pack. + 0.1% Thyme EO, T3: Vac. Pack. + 0.3% Thyme EO)
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Table 5 Effect of thyme EO and vacuum packaging on changes in pH values of chicken breast meat
samples during storage at 4°C for 12 days (Mean£SD)

days
— 0 3 9 12
samples
C 5.82+0.01A"a"™ 5.75+0.01 Ab 5.70+0.02 Ac 5.57+0.01 Ad 5.57+0.01 Bd
Tl 5.75+0.01 Ba 5.62+0.01 Cb 5.46+0.01 Cd 5.41+0.01 De 5.58+0.01 B¢
T2 5.73+0.01 Ca 5.69+0.00 Bb 5.62+0.01 Be 5.58+0.01 Cd 5.73+0.01 Aa
T3 5.76+0.01 Ba 5.70+0.01 Bc 5.70+0.01 Ac 5.65+0.01 Bd 5.74+0.01 Ab

*A-D: Means with different superscripts in the same column differ significantly (P<0.05)
** a-e: Means with different superscripts in the same row differ significantly (P<0.05)
(C: Control, T1: Vac. Pack. Without EO, T2: Vac. Pack. + 0.1% Thyme EO, T3: Vac. Pack. + 0.3% Thyme EO)
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Table 6 Effect of thyme EO and vacuum packaging on changes in TBARs (mg malonaldehyde / kg
meat) values of chicken breast meat samples during storage at 4°C for 12 days (Mean+SD)

days 0 3
samples
C 0.025+0.001 A2~ 0.021+0.001 Ab
Tl 0.013+0.001 Ce 0.014+0.001 Cd
T2 0.014+0.001 Be 0.015+0.000 Bd
T3 0.009+£0.001 Dd  0.009+0.001 Dd

6 9 12
0.017+0.001 Bc 0.020+0.001 Bb 0.025+0.001 Aa
0.015+0.001 Cc 0.019+0.001 Cb 0.022+0.000 Ba
0.018+0.000 Ac 0.022+0.001 Ab 0.026+0.000 Aa
0.011+0.001 D¢ 0.013+0.001 Db 0.014+0.000 Ca

*A-D: Means with different superscripts in the same column differ significantly (P<0.05)
** a-e: Means with different superscripts in the same row differ significantly (P<0.05)
(C: Control, T1: Vac. Pack. Without EO, T2: Vac. Pack. + 0.1% Thyme EO, T3: Vac. Pack. + 0.3% Thyme EO)
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Table 7 Effect of thyme EO and vacuum packaging on changes in hunter color values of chicken
breast meat samples during storage at 4°C for 12 days (Mean+SD)

days 0 3 6 9 12
Color values samples _
C 54.16+0.01 B'e 55.64+0.02 Bc  57.19+0.01 Aa  56.02£0.06 Cb  54.62+0.06 Cd
L* Tl 51.35+0.02 De 53.85+0.03 Cd  56.36+0.07 Bc  57.52+0.09 Bb  58.78+0.16 Ba
T2 53.71+0.13 Cb 49.95+0.03 Dd  46.27+0.09 Ce  50.92+0.03 Dc  55.54+0.02 Ca
T3 61.16+0.02Aa 58.58+0.05 Ac  56.14£0.11 Bd  58.50£0.06 Ac  60.94+0.09 Ab
C 3.36£0.01 C'e™ 4.7240.02 Cc 5.98+0.02Aa 4.95+0.02 Bb 3.81+0.07 Cd
a* Tl 5.26+0.01 Aa 5.03+0.02 Ab  4.83+0.01 D¢ 4.81+0.01 Cc 4.78+0.02 Ad
T2 3.3240.01 Ce 4.14+0.03Dd  4.98+0.02Ca  4.73£0.02 Db 4.47+0.02 Be
T3 4.11+0.05 Be 4.95+0.03 Bc 5.95+0.04 Ba  5.21+0.02 Ab 4.48+0.01 Bd
C 15.06+0.01A"a"™ 13.9340.03 Ac~ 12.91+0.03 Ce  13.64+0.01 Ad 14.38+0.04 Ab
b* Tl 8.74+0.01 De 11.8240.02Cd  14.96+0.02 Aa  13.61+0.04 Ab 12.19+0.08 Be
T2 11.72+0.07 Ba 10.33£0.03Dc  8.97+0.04 De  10.18+0.01 Fd 11.42+0.04 Cb
T3 10.82+0.01 Ce 12.40£0.01 B¢ 13.95+0.05Ba  12.71£0.01 Bb  11.40+0.03 Cd

*A-D: Means with different superscripts in the same column differ significantly (P<0.05)
** a-e: Means with different superscripts in the same row differ significantly (P<0.05)
(C: Control, T1: Vac. Pack. Without EO, T2: Vac. Pack. + 0.1% Thyme EO, T3: Vac. Pack. + 0.3% Thyme EO)
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Table 8 Effect of thyme EO and vacuum packaging on changes in sensory properties scores of

chicken breast meat samples during storage at 4°C for 12 days (Mean+SD)

days
Properties  samples 0 3 6 ? 12

C 1£0.00Cb"~ 1£0.00 Cb 3+£0.00 Aa 3+0.00 Aa 3+ 0.00 Aa

Taste Tl 1+0.00 Cb 1+0.00 Cb 3+ 0.00Aa 3+0.00 Aa 3+0.00 Aa

T2 1.43+0.53 Bc 229+ 0.48 Bb  2.71+0.48 Bb 3+0.00 Aa 3+0.00 Aa

T3 2.86+0.37 Ab  2.86+0.37 Ab 3+0.00 Aa 3+0.00 Aa 3+0.00 Aa

C 1+£0.00C'b™ 1+ 0.00 Cb 3+0.00 Aa 3+0.00 Aa 3+ 0.00 Aa

Odor Tl 1+ 0.00 Cb 1+ 0.00 Cb 3+0.00 Aa 3+0.00 Aa 3+0.00 Aa

T2 1.712048 Bd 229+ 0.48 Bc  2.86+ 0.37 Bb 3+0.00 Aa 3+0.00 Aa

T3 257+0.53 Ac 2.86+0.37 Ab 3+0.00 Aa 3+0.00 Aa 3+0.00 Aa

C 1£0.00 Ac” 1+ 0.00 Ac 2.57+0.53 Ab 3+0.00 Aa 3+ 0.00 Aa

Color Tl 1+ 0.00 Ac 1+ 0.00 Ac 2.14+0.37 Bb 3+0.00 Aa 3+0.00 Aa
T 1+ 0.00 Ac 1+ 0.00 Ac 1+ 0.00 Cc 129+048Bb  2.29+0.48 Ba

T3 1+ 0.00 Ac 1+ 0.00 Ac 1+ 0.00 Cc 1.29+ 0.48 Bb 2+0.57 Ca

C 1+£0.00 A 1+ 0.00 Ab 3+ 0.00 Aa 3+ 0.00 Aa 3+ 0.00 Aa

Texture T1 1+ 0.00 Ac 1+ 0.00 Ac 2.29+0.48 Bb 3+0.00 Aa 3+0.00 Aa
T2 1+ 0.00 Ac 1+ 0.00 Ac 1+ 0.00 Cc 129+048Cb  2.29+0.48 Ca
T3 1+ 0.00 Ac 1+ 0.00 Ac 1+ 0.00 Cc 1.43+£0.53Bb  2.57+0.53 Ba

*A-D: Means with different superscripts in the same column differ significantly (P<0.05)
** a-e: Means with different superscripts in the same row differ significantly (P<0.05)
(C: Control, T1: Vac. Pack. Without EO, T2: Vac. Pack. + 0.1% Thyme EO, T3: Vac. Pack. + 0.3% Thyme EO)
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Objectives: This study was aimed to evaluate antibacterial and antioxidant activity of thyme (Zataria
multiflora) essential oil (EO) with vacuum-packaging on chicken breast meat to improve its shelf life
and organoleptic properties. In this order, thyme EO was prepared at two concentrations of 0.1% and
0.3% (v/w) and added to chicken breast samples and then packed under vacuum conditions.
Furthermore, two samples were considered without thyme EO which one is packed in a typical
package contained air (control) and the other without air (under vacuum). All samples were stored at
4°C for 12 days and microbial properties (total bacterial count, psychrophilic bacteria, Escherichia
coli and Salmonella), physicochemical properties (pH, thiobarbituric acid and colorimetric indices)
and their sensory properties were evaluated at 0, 3, 6, 9 and 12 days. The results showed that the
thyme EO reduces the total and psychrophilic bacterial counts, and this effect were significantly
increased at the higher concentration of EO (P<0.05). The effect of thyme EO was also significant and
remarkable, not allowing any E.coli to grow in samples (P<0.05). It was found that the antioxidant
activity of treated sample with 0.3% thyme EO compared to vacuum package without EO was
significant (P<0.05). Colorimetric and organoleptic evaluations of the samples on different days were
significant and high concentration of thyme EO had unsatisfactory effects on some sensory properties
such as taste and odor (P<0.05). However, it can be concluded that the marinating of vacuum-
packaged chicken breast meat with 0.3% of thyme EO could extend the shelf-life for at least 2-3 days
at 4°C.

Keywords: Chicken breast, Shelf life, Thyme essential oil, Vacuum packaging.

* Corresponding Author E-Mail Address: khanidvm@gmail.com

aA



