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Table 1 Chemical and microbial tests conducted on hamburger samples

Row Test type Test method References
1 Moisture content Iranian National Standard, No: 745 [11]
2 pH Iranian National Standard, No: 924 [12]
3 Peroxide Iranian National Standard, No: 19197 [13]
4 MIC and MBC Vanden Berghe and Vlietinck 1991 [14]
5 Total count of microorganisms Iranian National Standard, No: 5272 [15]
6 Identification and enumeration of yeasts and molds Iranian National Standard, No: 10899-2 [16]
7 Identification and enumeration of Staphylococcus aureus Iranian National Standard, No: 6806-1 [17]
8 Identification and enumeration of Escherichia coli Iranian National Standard, No: 2946 [18]
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Table 2 Variance analysis of data obtained from the experiment
F
S.0.V Moisture pH Pe_:rox1de Tptal count of Staphylococcus Escherz.chza yeasts and
index microorganisms aureus coli molds
Extract 14245 4542 27.11" 18.02" 18.15™ 16.52" 8.02°
concentration(A)
Time(T) 411 31.12 18.10 9.10° 11.107 7.8 2.41™
AXT 43.027  13.027 11047 8.05" 6.02° 6.02° 6.23

**Significant at level of 1%; *Significant at level of 5%; ns: No significant

Table 3 Mean comparison of interaction between (treatment X times) on pH of hamburger samples

Time (day)
Extract
concentration(ppm) 1 : 10
Control 6.44+0.04b 6.86+0.02a 6.87+0.02a
25 6.24:+0.06¢ 6.14+0.03d 6.06+0.01¢
50 6.05+0.01¢ 6.06+0.01¢ 6.02+0.02f
75 6.07+0.01¢ 6.03+0.02f 6.01£0.02f

Each value is the mean + standard deviation
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Table 4 Mean comparison of interaction between (treatment x times) on moisture content of
hamburger samples (%)

Time (day)
Extract
concentration(ppm) 1 : 10
Control 55.46+0.20gh 66.86+0.26¢ 72.80+0.34a
25 55.36+0.10gh 62.03+0.21d 68.93+0.01b
50 55.26+0.15hi 58.2040.15f 60.87+0.07¢
75 55.1620.10i 55.1340.10i 55.63+0.04¢g

Each value is the mean + standard deviation
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Table 5 Mean comparison of interaction between (treatment X times) on peroxide index of hamburger
samples (meq/kg)

Time (day)
Extract
concentration(ppm) 1 : 10
Control 2.74+0.06¢ 3.11+0.13b 3.574+0.09a
25 1.74+0.06¢ 1.62+0.06d 1.30+0.06a
50 1.71£0.05¢ 1.35+0.12¢ 1.21+0.07f
75 1.68+0.06cd 1.148+0.07fg 1.10+0.04¢g

Each value is the mean + standard deviation
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Table 6 Minimum inhibitory concentration and minimum bactericidal concentration of A/lium
schoenoprasum leafextract on tested bacteria

Extract concentration(ppm)

Microorganisms type 25 50 75
Staphylococcus aureus - - -
Escherichia coli O157: H7 + - -

++High growth of bacteria; + Low growth of bacteria; - Lack of bacteria growth
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Table 7 Mean comparison of interaction between (treatment x times) on total count of
microorganisms of hamburger samples (log CFU/g)

Time (day)
Extract
concentration(ppm) 1 : 10
Control 2.91£0.07¢ 9.23+0.05b 11.744+0.11a
25 2.88+0.07¢ 3.17+0.05d 6.50+0.05¢
50 2.85+0.07¢ 2.35+0.10f 3.30+0.07d
75 2.8320.07¢ 2.08+0.04¢g 1.78+0.07h

Each value is the mean + standard deviation
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Table 8 Mean comparison of interaction between (treatment x times) on Staphylococcus aureus count
of hamburger samples(log CFU/g)

Time (day)
Extract
concentration(ppm) 1 : 10
Control 1.60+0.09d 4.21£0.06a 4.33+£0.05a
25 1.59+0.09d 1.91£0.09¢ 3.33+0.08b
50 1.56+0.09d 1.88+0.04c 1.95+0.11c
75 1.57+0.09d 1.45+0.07¢ 1.21+0.08f

Each value is the mean + standard deviation
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Table 9 Mean comparison of interaction between (treatment x times) on Escherichia coli count of
hamburger samples(log CFU/g)

Time (day)
Extract
concentration(ppm) 1 : 10
Control 0.00+0.00g 3.13+0.04b 3.48+0.09a
25 0.00+0.00g 1.42+0.03d 1.91£0.13c
50 0.00+0.00g 1.03£0.04e 1.34+0.10d
75 0.00+0.00g 0.55+0.05f 0.46+0.05f

Each value is the mean + standard deviation
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Table 10 Mean comparison of interaction between (treatment X times) on mold and yeast count of
hamburger samples (log CFU/g)

Time (day)

Extract
concentration(ppm) 1 : 10
Control 0.31+0.04¢g 3.13+0.08b 3.44+0.07a
25 0.30+0.04¢g 1.11£0.07d 1.56+0.16¢
50 0.29+0.04¢g 0.91£0.10ef 1.40£0.14c
75 0.28+0.04¢g 0.78+0.09f 1.02+0.09de

Each value is the mean + standard deviation
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Nowadays, in order to preserve the quality of food against pathogenic factors, replacing chemical
preservatives in meat and meat products with natural compounds such as herbal extracts is very
considered. In this research, the effect of Allium schoenoprasumleaf extract at levels 0, 25, 50, 75
ppmon shelf life and qualitative properties of hamburgers during refrigerating period on days 1, 5 and
10 was studied. In this regard, different tests including chemical, microbial as well as minimum
inhibitory concentration and minimum bactericidal concentration were performed on hamburger
samples. The results showed that the function of Allium schoenoprasum leaf extract caused a decline
in pH, the peroxide index, and microbial load of Staphylococcus aureus and Escherichia coli.
Furthermore, it showed the effects of minimum inhibitory and minimum bactericidal. It is good to note
thatthe sample including 75 ppmAllium schoenoprasum leaf extract had the best desirable features
among the other treatments.
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