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Table 1 Materials used in preparation of ghavoot samples

Samples

Formulation

control Sugar 250 g, poppy 37.5 g, sesame 37.5 g, hemp 25 g, black seed 25 g, black cardamom 12.5 g,
green cardamom 12.5 g, marjoram 7.5 g, safflower 7.5 g, fennel 12.5 g, lettuce seeds 37.5 g,
Solanum villosum 12.5 g, Myrtus communis seed 25g, sunflower 12.5g, zedoary7.5 g, cloves
7.5 g, cinnamon 7.5 g, coriander seeds 37.5 g, flax seeds 37.5 g, coffee 37.5 g, nutmeg 7.5 g,
Portulaca oleracea seeds 37.5 g and barley seeds 50 g

Buckwheat Sugar 250 g, poppy 37.5 g, sesame 37.5 g, hemp 25 g, black seed 25 g, black cardamom 12.5 g,
green cardamom 12.5 g, marjoram 7.5 g, safflower 7.5 g, fennel 12.5 g, lettuce seeds 37.5 g,
Solanum villosum 12.5 g, Myrtus communis seed 25g, sunflower 12.5¢g, zedoary7.5 g, cloves
7.5 g, cinnamon 7.5 g, coriander seeds 37.5 g, flax seeds 37.5 g, coffee 37.5 g, nutmeg 7.5 g,
Portulaca oleracea seeds 37.5 g and buckwheat seed 50 g

Chia Sugar 250 g, poppy 37.5 g, sesame 37.5 g, hemp 25 g, black seed 25 g, black cardamom 12.5 g,
green cardamom 12.5 g, marjoram 7.5 g, safflower 7.5 g, fennel 12.5 g, lettuce seeds 37.5 g,
Solanum villosum 12.5 g, Myrtus communis seed 25g, sunflower 12.5g, zedoary7.5 g, cloves
7.5 g, cinnamon 7.5 g, coriander seeds 37.5 g, flax seeds 37.5 g, coffee 37.5 g, nutmeg 7.5 g,
Portulaca oleracea seeds 37.5 g and chia seed 50 g

Quinoa Sugar 250 g, poppy 37.5 g, sesame 37.5 g, hemp 25 g, black seed 25 g, black cardamom 12.5 g,
green cardamom 12.5 g, marjoram 7.5 g, safflower 7.5 g, fennel 12.5 g, lettuce seeds 37.5 g,
Solanum villosum 12.5 g, Myrtus communis seed 25g, sunflower 12.5g, zedoary7.5 g, cloves
7.5 g, cinnamon 7.5 g, coriander seeds 37.5 g, flax seeds 37.5 g, coffee 37.5 g, nutmeg 7.5 g,
Portulaca oleracea seeds 37.5 g and quinoa seed 50 g
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Table 2 Physicochemical properties of ghavoot samples

Samples Dry matter Brix Ash Fat Total sugar

control 96.45£0.66°  62.66+020° 3.11+0.05® 8.00+0.17°  57.15+1.20°
quinoa 96.38+0.57°  53.90+0.31° 3.10+0.07® 22.60+0.44* 25.46+1.12°
buckwheat ~ 91.70+0.80°  77.56+0.34" 1.50+0.04°  15.50+0.53°  38.65+2.34°
chia 98.80+0.55" 38.83+0.40° 341+0.06° 15.56+0.60° 16.73+1.72°

*In each column means with same superscripts had no significant difference with each other (P>0.05)
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Fig 1 Total phenolic compound of ghavoot samples
In each figures means with same superscripts had no
significant difference with each other (P>0.05)
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Fig 3 Color indexes of ghavoot samples
In each figures means with same superscripts had no
significant difference with each other (P>0.05)
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Fig 2 DPPH radical scavenging activity of ghavoot
samples
In each figures means with same superscripts had no
significant difference with each other (P>0.05)
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Ghavoot is a traditional food product that is made from a combination of
powders of several types of plant seeds mixed with sugar. It is traditionally
used for its energogenic, analgesic, anti-inflammatory, and anti-anxiety
properties. In this study, the effect of buckwheat, chia and quinoa on the
physicochemical and antioxidant properties of ghavoot was investigated. The
total phenolic content and antioxidant activity of ghavoot samples were
measured using Folin-Ciocalteau and DPPH free radical (2, 2-diphenyl-1-
picrylhydrazyl) methods, respectively. The results showed that there was a
significant difference in terms of percentage of dry matter (91.7-98.8), brix
(38.83-77.56), ash (1.5-3.41), total sugar (16.73 -57.15) and fat (8-22.6)
among the studied ghavoot samples. The amount of phenolic compounds was
in the range of 1248.73 to 1329.49 mg gallic acid equivalent/100 g sample,
and the highest amount of phenolic compounds and antioxidant activity was
related to the samples with chia seeds. The results of color indexes showed
that the highest amount of L index was related to buck wheat ghavoot
samples and the highest amount of a and b indexes were observed in chia
samples. In general, the results of this study showed that buckwheat, quinoa
and chia cereals as semi cereal can be used in the preparation of ghavoot and
it is possible to use the nutritional and antioxidant properties of these
compounds in the production of this traditional product.
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