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T, 0 75 25
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To 50 75 25
T 50 100 0
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Figure 1- Changes in the amount of color indices a*, b* and L* Martadella samples containing different
concentrations of Ganoderma Lucidium mushroom, carmine pigment and sodium nitrite during 50 days of storage
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Table 2- Examination of changes in the amount of flavonoid compounds, Martadella samples containing different
concentrations of Ganoderma Lucidium mushroom extract, carmine pigment and sodium nitrite during 50 days of

storage
Carmine pigment Sodium nitrite Ganoderma lucidium extract
Sample (ppm) (7) (7) 1 Day 25 Day 50 Day
T, 0 0 100 2052+0.17""  1945+0.14"®  17.96+0.25°C
T, 0 25 75 18.39+0.16%  17.33+0.05®  16.32+0.52°
Ts 0 50 50 1255+0.19"  13.17+0.12®  12.24+0.32%
T, 0 75 25 10.28+0.12"™  9.09+0.02"™  8.32+0.47%
Ts 0 100 0 6.66+0.16"  570+007°  533+0.14°
Ts 50 0 100 21.64+0.07**  20.85+0.07*®  19.49+0.53%
T, 50 25 75 19.70+0.08%*  18.63+0.11®  17.36+0.36°
Ts 50 50 50 16.22+0.05%  15.34+0.09®  14.30+0.27°
To 50 75 25 11.44+0.10%  10.16+0.03®®  9.03+0.06
Tio 50 100 0 7.09+0.09"  6.89+001®  6.05+0.05"
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The results are shown as mean + standard deviation.
Small different letters indicate significant differences (p=>0.05) in each column.
Different capital letters indicate significant differences (p>0.05) in each row.

100% of sodium nitrite is equivalent to 120 ppm of sodium nitrite.
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Table 3- Examining the changes in the amount of total phenol, Martadella samples containing different
concentrations of Ganoderma Lucidium mushroom extract, carmine pigment and sodium nitrite during 50 days of

storage
Carmine pigment Sodium nitrite Ganoderma lucidium extract
Sample (ppm) (./) (./) 1 Day 25 Day 50 Day
T: 0 0 100 27504024 26.96+0.12  24.79+0.81°C
T, 0 25 75 26564020  2530+0.85°®  23.75+0.59%
Ts 0 50 50 1957+0.17™  18.84+055®  16.83+0.62°C
Ts 0 75 25 9.27+0.15™  8.46+047®  6.93+0.50%
Ts 0 100 0 531+0.19"  495+0.10%®  3.84+0.05°
Ts 50 0 100 28.26+0.08*  2755+0.48%  2655+0.22°
T; 50 25 75 2574+009%  24.47+028%® 2355042
Ts 50 50 50 20.23+009% 19.37+0.39®  18.47+0.35%
To 50 75 25 10.17+0.07%  9.65+028%®  855+0.36™
T 50 100 0 6.40+0.19"  524+017%®  4.90+0.02"

The results are shown as mean + standard deviation.
Small different letters indicate significant differences (p>0.05) in each column.
Different capital letters indicate significant differences (p>0.05) in each row.

100% of sodium nitrite is equivalent to 120 ppm of sodium nitrite.
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Table 4- Investigation of changes in 1C50, Martadella samples containing different concentrations of Ganoderma

Lucidium mushroom extract, carmine pigment and sodium nitrite during 50 days of storage

Carmine pigment Sodium nitrite Ganoderma lucidium extract
Sample (ppm) (7) (Z) 1 Day 25 Day 50 Day
T 0 0 100 6.16+0.05"  678+026®  8.99+0.15™
T, 0 25 75 8.27+0.05°  836x059®  11.053+0.11%
Ts 0 50 50 9194007  9.76+030%®®  11.82+0.20*%
Ts 0 75 25 15274005  16.34+0.20®  17.19+0.27*
Ts 0 100 0 18.24+0.11%° 19524040  20.10£0.09*
Te 50 0 100 520+0.06  572+020™  7.46+049
T, 50 25 75 6.80£0.07%  7.19+008%®  995+0.20%
Ts 50 50 50 8154007  852+032®  10.80+0.26™
To 50 75 25 1521+0.07°C  1547+031%®  16.67+0.47%
Two 50 100 0 17.91+0.03°  1847+030°®  19.15+0.06™
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The results are shown as mean + standard deviation.
Small different letters indicate significant differences (p=>0.05) in each column.
Different capital letters indicate significant differences (p>0.05) in each row.

100% of sodium nitrite is equivalent to 120 ppm of sodium nitrite.
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Table 5- Examining the changes in mold and yeast counts in terms of logarithms, in Martadella samples containing
different concentrations of Ganoderma Lucidium mushroom extract, carmine pigment and sodium nitrite during 50
days of storage

Carmine pigment Sodium nitrite Ganoderma lucidium extract 1 Day 25 Day 50 Day

Sample (ppm) (A} (2 (CFUI/g) (CFUI/g) (CFUIg)
T, 0 0 100 0.00+0.00°°  7533+057®  86.33+1.15%
T, 0 25 75 0.00+0.00°  39.00+0.00°  42.00+0.00%
Ts 0 50 50 0.00+0.00**  0.00+0.00%*  0.00+0.00°
Ts 0 75 25 0.00+0.00**  0.00+0.00%*  0.00+0.00°
Ts 0 100 0 0.00+0.00*  0.00+0.00%*  0.00+0.00°
Te 50 0 100 0.00£0.00°°  68.00+0.00°®  76.00+0.00°*
T, 50 25 75 0.00£0.00°°  21.00+0.00®  29.00+0.00%
Ts 50 50 50 0.00+0.00*  0.00+0.00%*  0.00+0.00°
To 50 75 25 0.00+0.00*  0.00+0.00%*  0.00+0.00°
T 50 100 0 0.00+0.00*  0.00+0.00%*  0.00+0.00°

The results are shown as mean + standard deviation.

Small different letters indicate significant differences in each column.
Different capital letters indicate significant differences in each line.
100% of sodium nitrite is equivalent to 120 ppm of sodium nitrite.
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Table 6- Examining the changes in total count of microorganisms in terms of logarithms, in Martadella samples
containing different concentrations of Ganoderma Lucidium mushroom extract, carmine pigment and sodium nitrite
during 50 days of storage

Carmine pigment Sodium nitrite Ganoderma lucidium extract 1 Day 25 Day 50 Day

Sample (ppm) (%) () (CFUIg) (CFUIg) (CFuIg)
T, 0 0 100 2.95+000° 3.34%000®  3.59+0.00*
T, 0 25 75 2.95+000° 329+000®  3.47+0.00%
T3 0 50 50 2.95+000° 322+000°®  3.47+0.00%
T, 0 75 25 2.95+0.00°° 3.15+000%  3.45+0.00%
Ts 0 100 0 2.95+0.00°°  3.00+0.00®  3.30+0.00%
Te 50 0 100 2.95+0.00°° 3.30+0.00°®  3.48+0.00™
T, 50 25 75 2.95+0.00° 3.27+0.00®  3.457+0.00%
Ts 50 50 50 2.95+0.00°° 3.17+0.00"®  3.39+0.00°
To 50 75 25 2.95+0.00° 3.09+0.00™  3.34+0.00"™
Two 50 100 0 2.95+0.00°  2.99+0.00®  3.00+0.00™

The results are shown as mean + standard deviation.
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Small different letters indicate significant differences in each column.
Different capital letters indicate significant differences in each line.

100% of sodium nitrite is equivalent to 120 ppm of sodium nitrite.
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Abstract

Introduction: The aim of this study was to investigate the possibility of replacing sodium
nitrite with Ganoderma Lucidium extract (GLE) in Martadella formulation.

Materials and Methods: In order to, concentration of sodium nitrite allowed in Martadella
(ppm 120) was replaced by Ganoderma Lucidium extract at different concentration (25, 50,
75 and 100%) with 50 ppm carmine pigment (CP) and without carmine pigment. Therefore,
10 treatments were designed according to a completely randomized design and the amount of
flavonoid, total phenol, IC50, color characteristics (b*, L*, a*), microbial (total microbial
count, mold and yeast, coliforms, Clostridium perfringens , Staphylococcus aureus) were
evaluated on the 1st, 25th and 50th days of storage at 4°C.

Results: The results showed that with the increase in replacement percentage (GLE) the
amount of flavonoid, total phenol increased and 1C50 decresed. Also, with the increase of
replacement percentage (GLE), a* and L* decreased and b* increased. The amount of mold
and yeast and the total count in all the tested samples were within the acceptable range of the
national standard of Iran (No. 2303) and coliforms, Clostridium perfringens, and
Staphylococcus aureus were not observed in any of the tested samples.

Conclusion: The results of this research indicated that by using (GLE) along with (CP) it can
be used instead of all or part of the sodium nitrite used in Martadella formulation might be
replaced, without having an adverse effect on the quality and microbial properties of the
product.

Keywords: Flavonoid, IC50, Ganoderma Lucidium Mushroom, Martadella, Microbial
Properties, Sodium Nitrite, Total Phenol.
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