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Table 1 Effect of pepper extracts on the radial growth rate of fungal mycelium and growth inhibition
percentage of Aspergillus flavus (MeanxSD)

The Radial growth of  Inhibition of = Radial growth of Inhibition of Radial growth of  Inhibition of
amount fungal mycelium  fungal growth  fungal mycelium fungal growth fungal mycelium  fungal growth
of extract in red pepper by red pepper in black pepper by black pepper in bell pepper by bell pepper
(uL/L) extract (cm) extract (%) extract (cm) extract (%) extract (cm) extract (%)

0 5.7£0.01 ™ 0 5.7£0.01 ™ 0 5.7£0.11 A 0
10° 4.3£0.01 " 24.5 5.2+0.05 A 8.7 5.1£0.01 °* 10.5
10° 3.1+£0.04 45.6 4.8+ 0.01 *° 15.7 4.8+0.01 *° 15.7
10* 2.8+0.05 < 50.8 4.240.01 > 26.3 4.4+0.04 *° 22.8
10° 1.440.03 < 75.4 3.8+£0.01 * 333 4.120.03 * 28

A-C: Different superscript in each row indicate a significant difference between pepper extracts (P <0.05).
a-e: Different superscript in each column indicate a significant difference between extract amounts (P <0.05).

Table 2 Effect of pepper extracts on the radial growth rate of fungal mycelium and growth inhibition
percentage of Aspergillus parasiticus (Mean£SD)

The Radial growth of  Inhibition of = Radial growth of Inhibition of Radial growth of  Inhibition of
amount fungal mycelium  fungal growth  fungal mycelium fungal growth fungal mycelium  fungal growth
of extract in red pepper by red pepper in black pepper by black pepper in bell pepper by bell pepper
(uL/L) extract (cm) extract (%) extract (cm) extract (%) extract (cm) extract (%)

0 5.6£0.11% 0 5.6£0.11™ 0 5.6£0.11 0
10° 4.3+0.01" 23.2 5.2+0.05 A 7.14 5.2+0.01 A 7.14
10° 3.1£0.04 44.6 4.8+0.01 *° 14.2 4.7+0.01 *° 16
10* 2.8+0.05 < 50 4.2+0.01 ® 25 4.5+0.04 *° 19.6
10° 1.6+0.03 71.4 3.940.01 30.3 4.240.03 * 25

A-C: Different superscript in each row indicate a significant difference between pepper extracts (P <0.05).
a-e: Different superscript in each column indicate a significant difference between extract amounts (P <0.05).
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Table 3 Effect of red, black and bell pepper extracts on aflatoxin B1 (ng/kg) of pistachios during 2
months of storage (Mean+SD)

Sample Day 1* Day 30" Day 60"

Control 61.70+0.00 123.40+0.10 *® 145.86+0.00
Red pepper 0.1% 61.70+0.00 *° 112.504+0.15 €° 119.00+0.00 B¢
Red pepper 0.5% 61.70+0.00 *° 95.40+0.01 <° 109.34+0.02 <

61.70+0.00 *°
61.70+0.00 *°
61.70+0.00 *°
61.70+0.00 *°
61.70+0.00 *°
61.70+0.00 *°
61.70+0.00 *°

Red pepper 1%
Black pepper 0.1%
Black pepper 0.5%

Black pepper 1%
Bell pepper 0.1%
Bell pepper 0.5%

Bell pepper 1%

83.44+0.08
119.56+ 0.12"°
105.67+0.05 °
89.00+0.10 *

123.44+0.43 A°
115.550.50 B°
103.40+0.02 ©

95.33+0.001 P*
124.33+0.00 B2
111.33+0.02 ¢
99.43+0.15 ™
131.40+0.00
123.45+0.01 B¢
118.00+0.02 BC?

A-E: Different superscript in each column indicate a significant difference between treatments (P <0.05).
a-c: Different superscript in each row indicate a significant difference between storage days (P <0.05).
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Table 4 The effect of red, black and bell pepper extracts on peroxide value (meqo2/kg) of pistachios
during 2 months of storage (Mean+SD)

Sample Day 1* Day 30" Day 60"
Control 2.703+0.00 *° 4.50+0.10 *° 6.86+0.00
Red pepper 0.1% 2.70+0.00 *° 3.43+0.01 <° 5.20+0.02
Red pepper 0.5% 2.70+0.00 *¢ 3.22+0.00 *° 4.98+0.00 <
Red pepper 1% 2.70+0.00 *° 3.11£0.00 & 4.114£0.00 *
Black pepper 0.1% 2.70+0.00 *° 3.65+ 0.00 < 5.55+0.00
Black pepper 0.5% 2.70+0.00 *° 3.52+0.00 <°° 4.69+0.01 >
Black pepper 1% 2.70+0.00 *° 3.36+0.00 *° 4.31+0.00
Bell pepper 0.1% 2.70+0.00 *° 3.86+0.00 B° 5.16+0.02 <
Bell pepper 0.5% 2.70:£0.00 A 3.66+0.07 < 4.89+0.00 <
Bell pepper 1% 2.71£0.00 * 3.40+0.00 *° 4.34+0.00 *

A-E: Different superscript in each column indicate a significant difference between treatments (P <0.05).
a-c: Different superscript in each row indicate a significant difference between storage days (P <0.05).
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Fig 1 Sensory evaluation of taste (A), color (B) and
odor (C) in pistachio treatments during storage
(C = control sample, T1 = pistachio with 0.1% red
pepper extract, T2 = pistachio with 0.5% red pepper
extract, T3 = pistachio with 1% red pepper extract, = T4
pistachio with 0.1% of black pepper extract, TS =
pistachio with 0.5% black pepper extract, T6 = pistachio
with 1% black pepper extract, T7 = pistachio with 0.1%
bell pepper extract, T8 = pistachio with 0.5% of bell
pepper extract and T9 = pistachio with 1% of bell pepper
extract)
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The most important safety and quality concern of pistachio export is its
contamination with aflatoxin and oxidation and hydrolysis of fats. Therfore, this
study is aimed at investigating the effects of red pepper, black pepper, and bell
pepper extracts on the amount of aflatoxin production and oxidation process in
pistachio and its sensory properties. For this purpose, the antifungal activity of
pepper extracts was first evaluated, and then, after coating pistachio samples with
each type of pepper extracts by 0.1, 0.5, and 1 % (v/w) including nine treatments and
one control, Aspergillus flavus was inoculated to pistachio samples. Then, aflatoxin
amount, peroxide value, and sensory properties were measured and evaluated during
the days of first, 30th and 60th of storage. The results showed the highest radial
growth of fungal mycelium in control and the lowest radial growth of colonies was
observed in red pepper extract at concentration of 10° pL/L, which had a significant
difference with other concentration of this extract and with similar concentrations of
black and bell pepper extracts (P<0.05). The lowest amount of aflatoxin was obtianed
from treatments containing 1% of red pepper and black pepper extracts and highest in
the control sample. Also, the results indicated that with increasing the extracts
concentration, the peroxide value and sensory desirability decreased significantly.
Treatment containing 0.5% of red pepper extract had the highest sensory desirability,
and the extracts of 0.5% bell pepper and 0.5% black pepper were afterwards. The
studied pepper extracts had a significant effect on reducing the amount of aflatoxin
and improving the sensory properties of pistachio compared to the control during
storage, and in general, pistachio sample coated with 0.5% red pepper extract is
introduced as the best treatment.
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