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1. Butylated hydroxyanisole
2. Butylated hydroxytoluene



\yan C».:..@.:.“»J)‘ N 693 s O)LQ.«.:

e Glmpjfjl&

oS Cailen Chle Slas s Y-Y

s S BS A SFSG pelas
(ATCC 6538)

T s 555 S3leids iy b eslas MIC? (s
2ok gl las ps S Al s sk
6538 - siisf s Shslind 5 Sen 31kl 4 s
A) Sk sse sldss & S ek A plil (ATCC
L ooasladss o lae (pf 0 5 8/0 & X0 X Y/0 Y Vo
ssben S s el Jlaes 6315 Sl ealind
O pdde 0L sas e slasslas D il
il glad ) s 53 T ¢ LS il g Juess sl
V80 Ko ol ) eslimad boas byl Ll
S lame 1) Jee V4 4 bl cnl ) ) eV 05 S
solol 10 TC sl sles LSBT O S boaud
5 ek 0w ol JWED G e A bl
¥o'C los L L5l s o @oiS Laswe Oldane
EiT VUL PUCOVIS [ RERHURNR R JTFIR VP E) NV
o LB L Gadln s 5w b oS B s
Yool 5l s oag (Vo x v cfuimb b
slacal 5l s =dl S0 glacdy S a0 25 S
obas 05l LS pdlpu faags 5SS b sl
5 oS e bbb ol glacll 5 i J 38 Olgsa
Wy e A e3liad Cote dals Ol ety iS5 S
Ll IS wlbe § el Y8 Sden YV TC gles s
Sl ey bS5 S A2, el s S glacd
8l S sl oolas MIC Ulsew spess liy
DANAT ws a S L 5 ab gy

i S 65w osbel —£-Y

O ameale 28 i s pem Oley b s 5 kS Sl s,
o e A Jame oLl 4 Jloy Ll 3 o S8
(o gozm) 1AV U1 53 055 abse L amsle

b oS gl o sdile 3l ISl e 5 A3 il

2. Minimum inhibitory concentration
3. Agar dilution method

4. Dimethyl sulphoxide

5. Muller hinton agar MHA

6. Rigor mortis
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1. Thiobarbituric acid
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Table 1 Chemical analysis of beef tested

Factors pH Moisture (%) Fat (%) Protein (%)
Amount 5.8 72.1 5.68 18.61
£ Y ol ol Gl s GO o5 OLL L (TBA) sl G, 205k 55 ot Y=Y
355 0L B o 5oy 5l Ol i woplas 2 e 5 (’ﬁul"‘ i S s Aol Sopsmlisd e i S ol =k
CORYY) @ (M) GN) Ly C e O sl 5 (V) Slsged 53 (610K o5 Jsb o 58 3 S e
e g als Jleg 53 TBA s £y, 2 (4/AT0) Sldie ssd e ods S shailes ol eddesls Ol (V)
2 bl g ol a0l sen ojlas Y MO/MI g5l 53 bl eled o s Sosline Ciliis slasles 5> TBA
sk ile Bl ol L& Jsl 5, OLL BT o)l Hlas P < +/r0) il edalie Hls pme BN il ol
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Table 2 Mean scores of TBA (mg MDA/kg) during refrigeratistorage of beef samples
Treatment Storage time (day)
0 1 3 7 14
Control 0.380: 0.00f 0.421+0.001 0.534+0.001 0.772+0.001 1.496+ 0.005
aE aD acC aB aA
3 mg/ml RE 0.3520.002 0.399+0.001 0.480+0.001 0.741+0.001 1.021+0.002
fD dD dC cB dA
4 mg/ml RE 0.316:0.001 0.311+0.001 0.349+0.001 0.612+0.001 0.835+0.001
hD iD hC gB h A

RE= rosemary extract

* Mean (log cfu/g) + standard error.

Means in same row with different capital letters significantly differently (p < 0.05) and meanssame
column with different small letters are significigrdifferently (p < 0.05).

AR



uJﬂurJv\f,S‘)‘CAJL«GJJLSJLGJ)OJWJHJNJJ; Q‘)M}wumj

Y
1.0 treatmer
b
=4
< .
a \
]
=
bh ——
E =
e
0 1 3 7 14
STOTAZE VITE {Tray ]

Fig 1 mean scores of TBA (mg MDA/kg) during refrigeratistorage of beef samples [1: control, 2: 3 mg
rosemary extract, 3: 4 mg rosemary extract]
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Table 3 Effect of rosemary extract ¢& aureus in mined beef at 4°C for 14 days

Cals Ll el gk,

Treatment Storage time (day)

0 1 3 7 14
1.132+0.015* 1.98+0017 2563+0.025  3.59+0.01 4.623 +0.03
Control
aE aD aC aB aA
3 ma/ml RE 1.09 + 0.01 1.41 +0.02 1.566+0.005 1.996+0.005  2.463 + 0.005
9 ab E bD bcC b B b A
4 mafml RE 1.06 + 0.02 1.186+0.015 1.493+0.015 1.953+0.011  2.173 +0.005
9 b E ef D cC cB cA

RE= rosemary extract

* Mean (log cfu/g) + standard error.

Means in same row with different capital letters afgnificantly differently (p < 0.05) and meanssame
column with different small letters are significgndifferently (p < 0.05).

Table 4: Effect of rosemary extract on total plate countimced beef at 4°C for 14 days
Storage time (day)

Treatment 0 1 3 7 14
Control 3.93+0.01* 4.171+0.007 5.422+0.002 7.200+0.01 9.871+0.01
aE abD aC aB aA
3 mg/ml RE 3.91+0.01 3.896+0.005 4.393+0.005 4.908 +0.007 5.500+0.01
bD bD bC bB b A
4 mg/ml RE 3.903 £0.005 3.745 +0.005 4.106 +0.02 4.450%+0.04 4.610+0.01
b D cE cC cB CA

RE= rosemary extract

* Mean (log cfu/g) + standard error.

Means in same row with different capital letters afgnificantly differently (p < 0.05) and meanssame
column with different small letters are significgrdifferently (p < 0.05).
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1. Hyssop
2. Lavandula
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Study the effect of rosemary extract on lipid oxidation and
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Considering the side effects of chemical presergatind attention of food producers to natural
preservatives, evaluation of antioxidant and amtiobial effect of them in the laboratory and food
models seems to be necessary. The aim of the pretsely was to determine the effect of rosemary
extract (RE) on lipid oxidation and inoculatsephylococcus aureus in minced beef. Leaves and
stems of rosemary after drying in the shade weadisg in pure ethanol and alcoholic extract was
obtained. Then total phenolics content and minimahibitory concentration (MIC) is determined
againstS aureus using the agar dilution method. Two concentratdrRE (3 and 4 mg/ml) was
added to the treatments. Assessment of chemicdagpandex (Thiobarbituric acid) and microbial
parameters (total plate count aBdaureus count) is carried out in 0, 1, 3, 7 and 14 daystofage at
4+1°C. The MIC value and total phenolic contenrademary was 3 mg/ml and 4.54 (g gallic acid
equivalents/100g extract) respectively. The resyeals that treatment with both concentration Bf R
shows significantly lower chemical and microbiatiéxes in comparison with controls and results
were statistically significant (P<0.05). As a caqsence, rosemary extract may be considered as
effective tools in preventing the lipid oxidationdamicrobial spoilage in minced beef.

Key words: Rosemary extract, Oxidatio&aphyl ococcus aureus, Minced beef
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