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Table 1 Effect of extract of Satureja hortensis on Staphylococcus aureus counts of Ground meat (log

cfu/g)
Treatment Time (Day)

(%) 0 7 14 21 28
Control 2.00+0.04° 2.83+0.05% 3.69+0.11°2 3.67+0.11° 3.56+0.12°
0.06 2.00 £0.04° 2.79 +0.08° 3.65+0.09° 3.59+0.15° 3.57+0.13°
0.125 2.00+0.042 2.69+0.07% 3.35+0.13" 3.13+0.16° 3.61+0.152
0.25 2.00+0.042 2.64+0.12°% 3.14+0.09°¢ 3.15+0.14° 2.51+0.19°¢
0.50 2.00+0.042 2.68 +0.11°% 2.83+0.12¢ 2.84+0.17¢ 2.48+0.17¢
1 2.00+0.042 2.49+0.08“ 2.66+0.18¢ 2.45+0.09¢ 2.27+0.14%
15 2.00 £0.04° 2.47 +0.13¢ 2.48+0.17° 2.32+0.08° 2.13+0.18°

Meanzstandard deviation

The lower case letters show the comparison of means in each column
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Table 2 Effect of extract of Satureja hortensis on Total counts of Ground meat (log cfu/g)

Treatment Time (Day)

(%) 0 7 14 21 28
Control 3.52+0.07° 3.82+0.08° 4.1140.152 4.27+0.152 4.25+0.132
0.06 3.52+0.07° 3.73+0.14° 3.78+0.12° 4.16+0.12° 4.23+0.14°
0.125 3.52+0.07° 3.67 £0.12° 3.7240.13°¢ 3.28+0.14° 3.51+0.12"
0.25 3.52+0.07° 3.39+0.05¢ 3.5640.07¢ 3.41+0.17¢ 2.87+0.08°¢
0.50 3.52+0.07° 3.38 +0.08°¢ 3.38+0.08° 3.23+0.16° 2.87+0.09°¢
1 3.52+0.07° 3.37+0.13° 3.19+0.06" 2.78+0.18° 2.59+0.13°¢
1.5 3.52+0.07° 4.32 +0.12° 2.85+0.159 2.85+0.16¢ 2.62+0.14°¢

Taste and Flavore

Meantstandard deviation

The lower case letters show the comparison of means in each column
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Fig 1 Effect of extract of Satureja hortensis on taste
and flavor of Ground meat
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. - & & .

°°JSCJ’{‘"“"JSA;"’63L1JJ‘_3_3
035550 55w 05 g sokite 4 A3 S S &S shiles
}Jk;‘afjrxbﬁ;ﬂ:»duwlfdﬁjsgfa)w
59@}“")}—*’“ﬁg‘*’;;ilij)“;}sgi’ﬁjﬁ}&)‘ﬁ
:)_.idAaMLi»3U1J§vi4{4>_j5l{.g,éj§¢b_g\L;\M
_am_»\O/ng,_m;ua)u_;uzib_alv_xb;U_ﬁﬁ
J_ng_)‘J.;.Aa)w&‘ﬁ‘wb)bMoMLiﬁé)bw
m‘dawrgb}ﬁu&b)w‘:wﬁbcf)rxb
_)‘ a_)LA_& u:u“b_a‘l_»a_jj Sl cbjé)‘}&mx_éw‘ Lﬁ-‘
SalS Esl gyls pme U L s, 15 6 0/5 slackle
l_z‘\b.zb).)-w‘a.)u:aaJ;’cﬁ\;&ﬁa)ﬁjr&b&:ﬁiuJ
@u‘asééﬁwﬁﬁ}#ﬁa_}w ijj.é\):au
Eel uw,s 05 Chle b oo jlae Ol 2058 L osls OLES
ﬁ\}\}dh@udw}‘}aMdW‘y}#Jﬁ
}ﬁb)}ﬁDJ&}MJ).W\ﬁJﬁ)\J&Mﬁ)JQ\j::i_?
M%J;aMww)&AﬁJUa)w;ﬁlﬁl&ﬂbﬁ‘buf
3l o ge 0L e 4 Ao 15 Sl 58S s

.W\and‘}m#}



.,L:JJJJJA)S ejf L;ytﬂ c)L,a_c v.gbu.:ibszl

W)mmlﬁlﬁézjﬁmblﬁw

@le =5

[1] Kluytmans, J., Van Belkum, A., Verbrugh,
H. 1997. Nasal carriage of Staphylococcus
aureus: epidemiology, underlying
mechanisms, and associated risks. Clinical
Microbiology Reviews, 10(3): 505-520.

[2] Dadashbaygi, M., Rezakhani, V., Pashdar,
M., Darabi, A. H., Masroor, A. R. 2010.
Antibacterial Activity of Extract of Ocimum
basilicum on the Growth of E.Coli and
Pseudomonas aeruginosa. Clinical Trials of
Large Animals, 4(4): 71-80. (Persian).

[3] Baser, K. H. C., Tumen, G., Tabanca, N.,
Demirci, F. 2001. Composition and
antibacterial activity of the essential oils
from Satureja wiedemanniana (Lallem.).
Velen. Zeitschrift fur Naturforschung C,
56(9-10): 731-738.

[4] Habibian Dehkordi, S., Gholipour, S.,
Moshtaghi Broojeni, H., Fallah, A. 2013.
Evaluating antibacterial effects of alcoholic
extract of Satureja bactiarica on some
foodborne pathogenic bacteria of meat.
Veterinary  Journal (Pajouhesh and
Sazandegi), 104: 28-37. (Persian).

[5] Irvani, M., Maghsoudi, R., Kamali, P.
2016. The effects of extract of Satureja
hortensis, Stachys lavandulifolia Vahl, and
Mentha pullegium on methicillin resistant
and methicillim susceptible Staphylococcus
aureus bacteria. Journal of Shahrekord
University of Medical Sciences, 17 (6):32-
40. (Persian).

[6] Djenane, D., Yanguela, J., Amrouche, T.,
Boubrit, S., Boussad, N. and Roncalés, P.
2011. Chemical composition and
antimicrobial effects of essential oils of
Eucalyptus globulus, Myrtus communis and
Satureja hortensis against Escherichia coli
0157: H7 and Staphylococcus aureus in
ground beef. Food Science and Technology
International, 17(6): 505-515.

[7] Rasooli, S., Sattari, M., Ramezanpour, Z.,
Namin, J. 1. 2015. Antibacterial activities of
bioactive compounds extracted from Marine
algae  Gracilaria  salicornia  against
Aeromonas hydrophila. International Journal
of Aquatic Biology, 3(3): 155-160.

[8] Snyder, O. P. 1997. Antimicrobial effect of
spices and herbs. Institute of Technology and
Management, Minnesota.

[9] Archer, D. L. 2004. Freezing: an
underutilized  food safety technology.
International Journal of Food Microbiology,

86

o
[P

L y
I

7.

A\

NN

.

7

A\

.

.

(95}
[V
DN

V)

o
n
N\

Overal Acceptance
~

—
—
L L 1

o
(=T}
N L

4
6 0.125 0.25

/.
S5

I
IS
[

Conrol 0 1 1

Fig 3 Effect of extract of Satureja hortensis on
Overall acceptance of Ground meat

sl st Lalios b8 mls 55 IS B ndy b alals 03
s, 0125 5 0/125 Slasles S Soso s 5 anb

Lz Ll |y e Sl past e
2oobas Ol ML S U5 S sk
28 oy g IS e U e Slosar
Sl 0351 i dald &gl Sl Olje ol S0l slachle
Sl a6 oslas Ol SRl L s
S e ool alS e e Sloo 2
e ob il e s eolas Dol s jaste ek pa
05 51 WL @ e (Rl L s e S ol JS 50y

el 4Bl falS (ol pan Do 4 U Ao s

S 4o 4
slacble o sl Olis s S Syl 5l Lol =l
Comilos Esl Ll o Vo & 0o 33 0/25 a8 05 0 0 5las
Lo S S foled 5 sl e sSsSshdle 425 5
O o il gl b 3133 ,8 w38 i 228 o
i 36 103 05 B a8 05 ,m 0 lias 3l eslizad sl
Chl s s L e S F xS S e Sl st
5 b ol 30 8 e e Dl sa 35 2 0125
Sy 3l eslal (WHO) Sler iy olosle A4St &
o= ol S s e slse 5o el SIS
g e o35 025 Clale b a8 o3 0 oslas (iash
b 0L S Ol 4 Jgame By RS 05
skl o3 S~ S8 o g f2 S Glaesssl 5

g



1399 QL.)T gl? )92 g105 e)L;.i

DOI 10.29252/fsct.17.08.07

e b 5 psle

[13] Oussalah, M., Caillet, S., Saucier, L. and
Lacroix, M. 2007. Inhibitory effects of
selected plant essential oils on the growth of
four pathogenic bacteria: E. coli O157: H7,
Salmonella typhimurium, Staphylococcus
aureus and Listeria monocytogenes. Food
Control, 18(5): 414-420.

[14] Ismaiel, A. A., Pierson, M. D. 1990.
Effect of sodium nitrite and origanum oil on
growth and toxin production of Clostridium
botulinum in TYG broth and ground pork.
Journal of Food Protection, 53(11): 958-960.

[15] Romano, C. S., Abadi, K., Repetto, V.,
Vojnov, A. A., Moreno, S. 2009. Synergistic
antioxidant and antibacterial activity of
rosemary plus butylated derivatives. Food
Chemistry, 115(2): 456-461.

87

90(2): 127-138.

[10] Lambert, R. J. W., Skandamis, P. N.,
Coote, P., Nychas, G. J. E. 2001. A study of
the minimum inhibitory concentration and
mode of action of oregano essential oil,
thymol and carvacrol. Journal of Applied
Microbiology, 91: 453-462.

[11] Yousefli, M., Hosseini, Z., Haddad
Khodaparast, M. H., Azarnivand, H.,
Pezeshki, P. 2011. Antimicrobial effect of
Salvia leriifolia leaf extract powder against
the growth of Staphylococcus aureus in
hamburger. Food Science and Technology, 8
(30): 126-136.

[12] Pandit, V. A., Shelef, L. A. 1994.
Sensitivity of Listeria monocytogenes to
rosemary (Rosmarinus officinalis L.). Food
Microbiology, 11(1): 57-63.



JEST No. 105, Vol. 17, November 2020 ABSTRACT

Antibacterial Activity of Metanolic Extract of Satureja hortensis
on the Growth of Staphylococcus aureus in Ground Meat During
Refrigerated Storage

Vahed dehkordi, N. **, Rahimi, E. ?

1. Department of Food Science and Technology, Faculty of Agriculture, Islamic Azad University, Shahrekord
Branch, Shahrekord, Iran
2. Department of Food Hygiene and Public Health, Faculty of Veterinary Medicine, Islamic Azad University,
Shahrekord Branch, Shahrekord, Iran

(Received: 2020/03/02 Accepted: 2020/06/21)

Staphylococcus aureus is one of the most important pathogens that cause food poisoning, especially in
meat products. Satureja hortensis extract has a excessive effect in preventing the growth of
Staphylococcus aureus due to its high content of phenolic compounds in vitro. The aim of this study
was to investigate the effect of methanolic extract of Satureja hortensis on the inhibition of growth of
Staphylococcus aureus in ground meat and to determine its effective concentration in this product.
After extraction of Satureja hortensis extract using methanol, the extract was added to inoculated meat
with Staphylococcus aureus (ATCC-9144) at concentrations of 0.06, 0.125, 0.25, 0.5, 1 and 1.5% and
after 7, 14, 21 and 28 days total count and growth rate of this bacterium were studied. The results
showed that concentrations of 0.25% or more of Satureja sativa extract could inhibit the growth of
Staphylococcus aureus and total count in ground meat. On the other hand, sensory evaluation results
showed that using up to 0.5% of Satureja sativa extract had a positive effect on sensory characteristics
of ground meat. Therefore, the Satureja sativa extract can be used as a natural preservative in meat
products, especially ground meat.
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