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Table 1 Medicinal small fruits collected from Urmia Khan-Dareh-si region

Genopype Plant name Family Common name
Gl Cape gooseberry Solanaceae Physalis alkekengi
G2 Nightshade Solanaceae Solanum luteum
G3 Raspberry Rosaceae Rubus ulmifolius sub sp. sanctus
G4 Hawthorn Rosaceae Crataegus meyeri
G5 Hawthorn Rosaceae Crataegus sakranensis
G6 Barberry Berberidaceae Berberis crataegina
G7 Barberry Berberidaceae Berberis vulgaris-1
G8 Barberry Berberidaceae Berberis vulgaris-2
G9 Barberry Berberidaceae Berberis integerima
GI10 Rose Rosaceae Rosa canina
Gl11 Rose Rosaceae Rosa foetida
GI12 Rose Rosaceae Rosa hemisphaerica
Gl13 Elder Caprifoliaceae Sambucus nigra marginata
Gl4 Elder Caprifoliaceae Sambucus elbus
Gl15 Elder Caprifoliaceae Sambucus nigra
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4. Chlorophyll a

5. Chlorophyll b

6. Total Chlorophyll

7. Total carotenoid content

8. Ferric Reducing Ability of Power (FRAP)
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Table 2 Analysis variance of phytochemical properties of medicinal small fruits

Mean of square

Degree L. Total
Source of Total Total Antioxidant Total )
. of ) . Chlorophyll a  Chlorophyll b carotenoid
variation phenol  flavonoid activity Chlorophyll
freedom (Chl a) (Chl b) content
(TPC) (TFC) (DPPH) (TChl)
(TCC)
Genotype 14 5.963**  57.803** 1740.898%** 0.000** 0.004** 18.646%* 154.788%**
Error 30 0.018 0.848 2.141 0.000 0.000 0.000 0.000
Total 44
CV% 5.855 12.037 3.437 2.350 1.180 0.624 0.305

** * and ns are significant at the 1% and 5% level and non-significant respectively.
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Table 3 Level of phytochemical compounds and antioxidant activity of medicinal small fruits
collected from Urmia Khan-Dareh-si region

TCC TChl Chl b Chl a DPPH TFC TPC Common name Code
0.323°  0.200 0.00lm 0.003®  5.663 0.8" 0.315¢ Physalis alkekengi Gl
1.517"  0.140'  0.002kj  0.001 6.817 1.733%"  0.492¢ Solanum luteum G2
59208 0.628° 0010h 0003  86.634°  14433°  5.006°  Kubusulmifoliussubsp. g
sanctus
20.028"  7.186°  0.123a  0.021°  54.428°  11.750b° 2.113% Crataegus meyeri G4

3.642° 038"  0.004) 0.003%  24.503'  3.316ff  1.308" Crataegus sakranensis G5

5.703"  0.604"  0.010g  0.002"  33.038"  5.200  2.123% Berberis carataegin G6
1.819  0.485  0.009  0.001'  53.435°  11.000"¢  2.936° Berberis vulgaris-1 G7
10.294°  0.991"  0.016e  0.004" 27.429"  4.500¢  1.483" Berberis vulgaris-2 G8
1.064"  0.119"  0.0021  0.00'  55.797°  10.200%  2.668° Berberis integerima G9
1.352™  0.125"  0.002k  0.000° 31.401%  5.666° 1.410° Rosa canina G10
1.619  0.024™ 0.000m 0.000  85.454* 12.750®  4.923° Rosa foetida Gl1
7.033"  7.668*  0.099b  0.054°  46.592¢  5.033°7  1.883° Rosa hemisphaerica Gl12
20.508° 2525  0.039d 0.011  59.152°  13.000®  3.913" sambucus nigra Gl13
marginata
19.037°  3.036° 0.047¢c  0.013°  39.667° 9.533¢ 2.304¢ Sambucus elbus Gl4
11.441°  1.619°  0.023"  0.009° 31.200¢  7.100° 2.096° Sambucus nigra G15

Total phenol (TPC) (mg GAE/g FW), Total flavonoid (TFC) (mg Qu/100g FW), Antioxidant activity (DPPH)
(%) and Chlorophyll a (Chl a), Chlorophyll b (Chl b), Total Chlorophyll (TChl)and Total carotenoid (TCC)

(ng/g FW)

Table 4 Level of phytochemical compounds and antioxidant and enzyme activity of Rubus ulmifolius
sub sp. Sanctus
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Recently, due to healthier and nutritional problems of synthetic antioxidants in food processing, using
of herbal medicine and its effective components as a natural resources with antioxidant properties
have beenevaluated. This study was accomplished in order to examine phytochemical and antioxidant
capacity of different small fruits in 15 accessions (Physalis, Solanum luteum, Raspberry, Hawthron,
Barberry, Rose, and Elderberry). After species identification, extraction of samples was conducted
using ultrasonic device. Total phenolic content, total flavonoid content, total carotenoid and
chlorophyll and antioxidant capacity were determined by using Folin—ciocalteu assays, aluminum
chloride method, Lichtentaler method, DPPH respectively. The results showed that significant
difference (p< 0.01) among small fruits phytochemical properties. Total phenolic content was in its
highest value (5.096 mg GAE/g FW) in the genotype of G3 (Rubus ulmifolius sub sp. sanctus),
whereas the lowest level (0.315 mg GAE/g FW) was found in the genotype of Gl (Physalis
alkekengi). Total flavonoid content was in its highest value (14.433 mg /100g FW) in the genotype of
G3 (Rubus ulmifolius sub sp. sanctus), whereas the lowest level (0.8 mg /100g FW) was found in the
genotype of G1 (Physalis alkekengi). The highest level of total carotenoid content (20.508 ug/g FW)
was found in G13 (sambucus nigra marginata). The highest level of antioxidant capacity in DPPH
assays (Rubus ulmifolius sub sp. sanctus) were found in G3 (86.634 %).These results showed that
different small fruits especially Rubus promising sources of natural antioxidants and other bioactive
compounds beneficial to be used in the food or the pharmaceutical industries.
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