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Table 1 Effect of red grape waste extract on nutritional properties of biscuit samples

Samples Total phenol Antioxidant Anthocyanin Acrylamide
(mg GAE/g) (%) activity (mg Mv-3-gle/L) (ppb)

Control 31.0543.15% 25.19+£1.97* 0.00+0.00* 32.60+1.11°

%2 RGWE 45.83+4.33° 79.6042.87° 17.02+0.57° 8.51+0.80°

%4 RGWE 113.50+5.00° 90.86+0.40° 31.62+0.93° 4.504+0.43*

Different letters in the same column indicate significant differences between treatments (P<0.05).RGWE: Red
grape waste extract.
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Table 2 Effect of red grape waste extract on oxidative stability of biscuit samples during 20-days
storage time

Storage time (day)
Parameter Samples 0 10 20
PV (meq0,/Kg) Control 2.56+0.01% 3.06 £0.10 4.12+0.04
%2RGWE 2.53+0.02™ 2.82+0.01% 3.62+0.02°°
%4 RGWE 2.51+0.01% 2.72+0.01 3.18+0.01
Control 2.70+0.06™ 4.25+0.03 4.42+0.06°°
p-AV %2RGWE 2.66+0.04™ 3.12+0.02™ 4.25+0.04°
%4 RGWE 2.64+0.01™ 2.71£0.01% 3.92+0.02
Control 7.82+0.05% 10.37+0.02" 12.66+0.09°°
Totox %2RGWE 7.72+0.03™ 8.76+0.08" 11.49+0.16”
%4 RGWE 7.66+0.01% 8.15+0.11% 10.28+0.11¢

Reported values correspond to mean + standard deviation. Different letters in the same column and row indicate
significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate treatment
effect during storage time. RGWE: Red grape waste extract.
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Table 3 Effect of red grape waste extract on color paremeters of biscuit samples

Samples L* a* b*

Control 89.62+1.87° 2.06+0.12° 37.07+0.93°
%2 RGWE 87.10+1.24° 3.62+0.24° 30.64+1.60°
%4 RGWE 81.69+2.49° 5.88+0.57° 30.11+1.22%

Diferent letters in the same column indicate significant differences between treatments (P<0.05). RGWE: Red
grape waste extract.
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Fig 1 Sensory characteristics of biscuit samples
(Diferent letters indicate significant differences
between treatments (P<0.05). RGWE: Red grape
waste extract).
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nutritional value of biscuit as a high demanded bakery product. This
study aimed to investigate the effect of incorporating red grape waste
extract (RGWE) (0, 2, and 4%) on nutritional characteristics (total
phenolic content, total anthocyanin, and antioxidative property based on
DPPH scavenging capacity, and acrylamide contents), oxidative stability
(peroxide, anisidine, and totox value), as well as color and organoleptic
properties of fortified biscuit samples. According to the obtained results,
the incorporation of RGWE had led to an increase in total phenol,
anthocyanin content, and antioxidant properties of the biscuit samples.
Furthermore, the inclusion of 4% RGWE had a significant effect on
reducing acrylamide and elevating oxidative stability as well as
nutritional properties of the biscuits. Moreover, the addition of RGWE
into the biscuit's formulation had led to a change in the color parameters
(L*, a*, and b*) by increasing the redness and decreasing the lightness
of the samples compared to the control sample. As well, organoleptic
characteristics of the samples revealed high sensorial scores of the
biscuits contained 4% RGWE, which can lead to open a new horizon
toward producing functional food products with acceptable flavor and
high nutritional value for consumers.
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