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Table 1- pH changes of minced meat containing Commiphora Myrrha extract during storage

Time (day) / sample Dayl Day2 Day7 Day14
Control 6.11+0.01% 5.83 4 0.03 % 5.68 & 0.02° 5.7240.01%
Aqueous extract 0.5% 6.10 & 0.02% 5.95+0.02% 5.77 +0.02°° 5.81+0.02%
Aqueous extract 2% 6.10 £ 0.02% 6.04 £0.01 5.87 +£0.01° 5.92 +0.02
Aqueous extract 3% 6.11+=0/01% 6.08 +0.01%® 6.03+0.01% 6.05 4 0.02%¢
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Table 2- Changes in the peroxide index (meg/kg) of different samples of minced meat containing apricot extract
during the storage period

Time (day) / sample Dayl Day2 Day7 Day14
Control 0.081£0.001%° 0.155%0.001% 0.39240.001% 0.70240.001%
Aqueous extract 0.5% 0.080+0.001 0.128+0.001 ¢ 0.336+0.000 & 0.614+0.001 "
Aqueous extract 2% 0.081+0.001%° 0.1010.001 0.256+0.001 ™ 0.47340.001 ™
Aqueous extract 3% 0.081+0.001%° 0.094+0.000 %° 0.203+0.001 % 0.419+0.000 94
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Table 3- Changes in the index of thiobarbituric acid (mg malonaldehyde/kg) of different samples of minced
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Time (day) / sample Day1 Day7 Dayl4
Control 0.266+0.002 *° 0.41240.002 % 0.75240.002 % 0.979+0.001 %

Agueous extract 0.5% 0.26640.003 ®° 0.376+0.001¢¢ 0.64840.000 & 0.864+0.001A

Aqueous extract 2% 0.26740.002%° 0.32140.001 0.57440.000 ® 0.762+0.000

Aqueous extract 3% 0.265-:0.001 °

0.308+0.001 %

0.515+0.001 %8 0.720+0.000 94
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Table 4- Changes in TVB-N (mg/100g) of different samples of minced meat containing marigold extract during the

storage period

Time (day) / sample Day1 Day?2 Day7 Dayl4
Control 7.51£0.09 *° 31.88+0.31% 78.73+0.45 % 145,56£0.45 4
Aqueous extract 0.5% 7.50+0.05 P 21.68+0.42°C 42.44+1.22 8 67.47+0.15 4
Aqueous extract 2% 7.56+0.08 ° 13.9240.38 20.444+1.22™ 24.52+0.15™
Aqueous extract 3% 9.52+0.13%° 31.884+0.31% 16.0140.44 %8 145,56:+0.45
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Table 5- Changes in the total number containing Commiphora myrrha extract during storage of Micro organisms (log
CFU/qg) of various minced meat samples

Time (day) / sample Dayl Day?2 Day7 Day14
Control 5.28 0.04 *° 5.78 £0.08 *° 6.23+0.04 8 7.56+0.06
Aqueous extract 0.5% 4.5940.04 P 4.9940.06 5.2840.05 & 5.980.03 A
Aqueous extract 2% 3.86+0.09 3.98+0.05% 4.06+0.04™ 4.18+0.06 ™
Aqueous extract 3% 3.700.06 ° 3.81£0.04 % 3.90+0.03 %8 3.97+0.02 94
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Table 6- Staphylococcus aureus count changes (log CFU/qg) of different minced meat samples Containing Commiphora
Myrrha extract during storage

Time (day) / sample Dayl Day?2 Day7 Day14
Control 2.2140.02%° 3.35+ 0.04 *© 4.23+0,03% 4.23+0.03%®
Aqueous extract 0.5% 1.54+0.03 P 1.86+ 0.05 2.27+0.06 8 2.27+0.06 8
Aqueous extract 2% 0.68+0.02™ 0.84+0.06 © 1.024+0.04™® 1.02+0.04™®
Aqueous extract 3% 0.52+0.03 P 0.66= 0.02 0.810.01 %8 0.81+0.01 %8
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Table 7. Changes in the count of psychrophilic bacteria (log CFU/g) of different samples of minced meat Containing
Commiphora Myrrha extract during storage

Time (day) / sample Dayl Day7 Day14
Control 1.75+0.03%P 2.94 £0.07% 3.57+0.04 % 4.2240.05%
Aqueous extract 0.5% 1.25+0.02 P 1.624+0.03C 2.01£0.05 8 2.440.02 A
Aqueous extract 2% 0.43+0.01™ 0.66+0.04 © 0.97+0.03™® 1.13+0.05 %
Aqueous extract 3% 0.24:0.02 P 0.38+0.03 % 0.76+0.02 % 0.88+0.04 %*
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Table 8- Changes in the score of sensory parameters of different samples of minced meat containing Commiphora

Myrrha extract and lard powder

Sensory index / sample color taste odur
Control 5.00 £ 0.00°? 2.00£0.009 2.00£0.00°¢
Aqueous extract 0.5% 5.0040.00? 2.50+0.33° 2.50+0.33°¢
Aqueous extract 2% 4.00+0.00° 4,00+ 0.00° 4,00+ 0.00"
Aqueous extract 3% 400+ 0.00° 5.00+0.002 5.00+0.00?
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Abstract

Introduction: The myrrh herb by the scientific name of Commiphora myrrha is traditionally
used for chronic diseases treatment, anti-inflammatory, painkiller, and an antimicrobial agent.
The aim of the present study was to investigate the effect of aqueous extract on properties of
ground beef stored at refrigerator temperature.

Materials and Methods: In this study, aqueous extract (0.5, 2, and 3%) of Commiphora
myrrha (Myrrh) was used as a Bio Preservative to extend the shelf life of the ground beef
during 14 days of storage at 4 °C. In this study, chemical properties (peroxide value,
Thiobarbituric acid value, and total volatile basic nitrogen), microbial properties (total count
of microorganisms, Staphylococcus aureus, and psychrophilic and mesophilic bacteria), and
sensory properties of ground beef samples were evaluated.

Results: Examination of pH changes showed that by increasing the storage time up to 7 days, the
pH of all samples decreased (p<0.05), and then from 7 to 14 days, the pH of the samples
increased significantly (p<0.05). Changes in oxidative indices, i.e. peroxide index and
Thiobarbituric acid index, showed that increasing the storage time led to an increase in these
indices, but the use of Myrrh extract prevented significant changes in oxidative indices (p<0.05).
Measurement of the TVB-N index showed that by increasing storage time, this index increases,
by increasing the level of bio preservatives significantly (p<0.05) led to a decrease in TVB-N
changes. Examination of the antimicrobial activity of Myrrh extract in ground beef showed an
increase in the total count, S. aureus, and psychrophilic and mesophilic bacteria in the tested
samples. However, by increasing the concentration of Myrrh extract (p<0.05) significantly
reduced the microbial population and minimized their changes. The sensory evaluation of ground
beef samples showed that the treated sample with 3% Myrrh extract had the highest score and also
the highest acceptability as compared to other samples.

Conclusion: It might be concluded that the application of 3% Myrrh extract as a bio
preservative to extend the shelf life of perishable products is a promising way to reduce the
use of chemical preservatives in these products.

Keywords: Bio Preservative, Bioactive Compounds, Commiphora myrrha (Myrrh), Extract,
Ground Meat.
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