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Table 1. Chemical and microbial tests conducted on hambwa@ples

Row Test type Test method References
1 Moisture content Iranian National Standard, No: 745 [10]
2 Protein Iranian National Standard, No: 924 [11]
3 Fat Iranian National Standard, No: 742 [12]
4 Starch Iranian National Standard, No: 2303 [13]
5 Total count of microorganisms Iranian National Standard, No: 5272 [14]
6 Identification and enumeration of yeasts and molds Iranian National Standard, No: 10899-2 [15]
7 Identification and enumeration @bliform bacteria Iranian National Standard, No: 9263 [16]
8 Identification and enumeration @taphylococcus aureus Iranian National Standard, No: 6806-1 [17]
9 Identification and enumeration &bcherichia coli Iranian National Standard, No: 2946 [18]
10 Identification and enumeration 8&lmonella Iranian National Standard, No: 1810 [19]
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Table 2 Mean comparison of interaction between (treatmeithes) on moisture content of
hamburger samples

Time (day)
Treatment Zero - day Fourth day Seventh day Tenth day
C 65.2+0.02 63.17+0.08 62.14+0.02 60.62+0.01
E1l 63.81+0.03 62.42+0.0% 60.01+0.01 58.53+0.08
E2 63.73+0.03 62.38+0.02 60.84+0.03 58.47+0.0%
E3 63.68+0.03 62.35+0.02 60.80+0.01 58.41+0.02
E4 63.59+0.0% 62.32+0.04 60.74+0.01 58.33+0.08
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Table 3 Mean comparison of interaction between (treatrmetimhes) on protein of hamburger

samples
Time (day)
Treatment Zero - day Fourth day Seventh day Tenth day
C 11.86+0.01 12.61+0.02 13.69+0.02 14.16+0.03
El 11.73+0.08 12.57+0.083 13.67+0.02 14.12+0.03
E2 11.66+0.02° 12.50+0.0% 13.64+0.03 14.11+0.02
E3 11.60+0.02° 12.46+0.03 12.56+0.02 14.00+0.02°
E4 11.53+0.0% 11.83+0.03 13.65+0.08 13.52+0.0%
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Table 4 Mean comparison of interaction between (treatrmeimhes) on fat of hamburger samples

Time (day)
Treatment Zero - day Fourth day Seventh day Tenth day
C 57.66+0.02 60.59+0.0% 62.32+0.02 64.60+0.0%
El 58.32+0.02 60.74+0.02 62.35+0.03 64.68+0.08
E2 58.41+0.02 60.80+0.02 62.38+0.03 64.73+0.08
E3 58.55+0.0% 60.90+0.03 62.42+0.03 64.82+0.02
E4 61.01+0.03 62.17+0.01 63.59+0.02 65.21+0.02
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Table 5. Mean comparison of interaction between (treatmedithes) on starch of hamburger samples

Time (day)
Treatment Zero - day Fourth day Seventh day Tenth day
C 5.20+0.0f 6.15+0.0%° 6.12+0.0%¢ 6.10+0.05¢
El 5.81+0.03 6.49+0.02 6.22+0.02 6.40+0.01°
E2 5.85+0.02 6.51+0.03 6.24+0.02 6.41+0.03
E3 5.88+0.03 6.52+0.03 6.25+0.02 6.44+0.03
E4 5.89+0.02 6.54+0.02 6.27+0.0% 6.47+0.02
VYq
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Table 6 Microbial tests conducted on hamburger samples

Test type M aximum acceptable Test method
Total count of microorganisms (in g sample) 10° Iranian National Standard, No: 5272
Salmonella (in 25g sample) Negative Iranian National Standard, No: 1810
Saphylococcus aureus (in g sample) 10° Iranian National Standard, No: 6806-1

Yeasts and molds 10° Iranian National Standard, No: 997
Escherichia coli (in g sample) Negative Iranian National Standard, No: 2946
Coliform bacteria <10 Iranian National Standard, No: 9263
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Table 7 Mean comparison of interaction between (treatrmeimhes) on total count of
microorganisms of hamburger samples

Time (day)

Treatment Zero - day Fourth day Seventh day Tenth day
C 500" 34533.3 50200 76733.3
E1 490" 44266.6 35633.8 26433.3
E2 480" 36600 29466.6 24466.6
E3 470" 32166.6 26500 23100
E4 460" 27500 23466.6 21633.3
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Table 8 Mean comparison of interaction between (treatrmeimhes) on mold and yeast count of
hamburger samples (180FU/qg)

Time (day)

Treatment Zero - day Fourth day Seventh day Tenth day

C 0 26+0.0F 39+0.0P 49+0.0F

El 0 33+0.04 25+0.03 20+0.03

E2 0 29+0.01¢ 20+0.05% 16+0.02

E3 0 26+0.02 17+0.03 16+0.02

E4 0 19+0.04' 18+0.02 12+0.0F
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Table 9 Mean comparison of interaction between (treatmetimhes) on coliform count of hamburger
samples (CFU/qg)

Time (day)
Treatment Zero - day Fourth day Seventh day Tenth day
C 0 10.66+0.08 10.50+0.01 9.7+0.04
E1l 0 7.660.07 7.33+0.03 7+0.03
E2 0 6+0.02° 6+0.05¢ 6+0.01¢
E3 0 5.66+0.0f° 5.33+0.0f 5+0.02
E4 0 3.33+0.04 3+0.02 3+0.01
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Table 10 Mean comparison of interaction between (treatmemnes) onStaphylococcus aureus
count of hamburger samples (CFU/q)

Time (day)
Treatment Zero - day Fourth day Seventh day Tenth day
C 0 10+0.0% 9.80+0.02 9.6+0.0F
El 0 8.33+0.0% 8.30+0.03 8.2+0.0F
E2 0 6+0.03 6+0.0T 6+0.0%
E3 0 5+0.04 5+0.02' 5+0.00
E4 0 4+0.0T 4+0.02 4+0.02
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Table 11. Mean comparison of interaction between (treatrmeimhes) on appearance of hamburger
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samples
Time (day)
Treatment Zero - day Fourth day Seventh day Tenth day
C 2+0.07 2+0.08 2+0.0° 2+0.07
El 3+0.05 3+0.0T 3+0.02 3+0.0F
E2 3+0.0T 3+0.02 3+0.0F 3+0.04
E3 4+0.03 4+0.0P 4+0.02 4+0.02
E4 5+0.02 5+0.0F 5+0.02 5+0.04
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Table 12. Mean comparison of interaction between (treatmeimhes) on chewiness of hamburger

samples
Time (day)
Treatment Zero - day Fourth day Seventh day Tenth day
C 3+0.03 3+0.0F 3+0.03 3+0.02
El 3+0.0T 3+0.03 3+0.02 3+0.0T
E2 4%0.03 4+0.02 4+0.03 4+0.0P
E3 5+0.02 5+0.02 5+0.0F 5+0.03
E4 5+0.03 5+0.0F 5+0.0F 5+0.03
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Table 13. Mean comparison of interaction between (treatmennes) on taste of hamburger samples

Time (day)
Treatment Zero - day Fourth day Seventh day Tenth day
C 1+0.04 1+0.02 1+0.03 1+0.0F
El 2+0.02 2+0.03' 2+0.07 2+0.03
E2 3+0.04 3+0.03 3+0.02 3+0.0T
E3 4+0.0% 4+0.02 4+0.0P 4+0.02
E4 5+0.01° 5+0.03 5+0.03 5+0.04
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Table 14. Mean comparison of interaction between (treatrmeimnes) on general admission of
hamburger samples

Time (day)
Treatment Zero - day Fourth day Seventh day Tenth day
C 3+0.03 3+0.0T 3+0.03 3+0.02
E1l 4+0.0P 4+0.04 4+0.04 4+0.0F
E2 4+0.02 4+0.04 4+0.027F 4+0.04
E3 5+0.0F 5+0.03 5+0.04 5+0.03
E4 5.2+0.04 5.2+0.04 5.2+0.03 5.2+0.04
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Hamburger is one of the most important productseét that has a lot of fans due to high nutritional
value, in addition to good flavor and its simple wgay, also due to lack of chemical additives $n it
production process. Microbial growth during storagdghe main factor in the loss of the nutrient
guality and also is one of the most important cameéor hamburger manufacturers. In this study, the
essential oil of oregano as an antimicrobial commgowas added to the formulation of 100g
hamburger samples with different concentration8,d.25, 0.5, 1 and 2 percent. Hamburger samples
produced were stored in a refrigerator at 4°C fdidays and then on days 0, 4, 7, 10 were tested by
chemical, microbial and sensory tests. Accordingh®e results, the treatment containing 2% of
Oregano essential oil had the most appropriate ida¢rand sensory properties and the lowest total
count of microorganisms than other treatments.

Keywords: Hamburger, Shelf life, Oregano, Essential oil.
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