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ABSTRACT

In the present research, the antioxidant property of 15 barberry gienotypes was assessed by four various methods namely;
DPPH, ferric reducing antioxidant power (FRAP), beta-carotene linoleic acid and total antioxidant activity based on TFPL
method in Gorgan University of Agricultural Siences and Natural Resources at 2017. The plant materials were 14 seeded
berrbery genotypes and a seedless one that already collected from northeastern provinces of Iran. The results of analysis
variance showed that the effect of genotype was significant on phenol, flavonoid, anthocyanin, antioxidant capacity of
barberry genotypes measured by DPPH, FRAP, beta-carotene linoleic acid and TFPL methods. In this experiment the
highest and lowest levels of phenol (169 and 149 mg/g DW) were obtained in Daregazl and seedless Birjand genotypes,
respectively. Also, Golestan1 and Shirvan5 genotypes had the highest flavonoid (88.6 mg/g) and anthocyanin (619 pmol/g),
respectively. The results also showed that the antioxidant properties of barberry fruits were different in all measurement
methods. The measured antioxidant capacity by various methods such as DPPH, FRAP, beta-carotene Linoleic acid were
the highest in Shirvan4 (63.7 mg/g), seedless Birjand (54.5 pmol/g) and Dargas2 (78%) respectively. The total antioxidant
activity based on TFPL method in Golestan3 genotype (29.9 pg/ml) was higher than other genotypes. The results showed
that the total antioxidant activity in different barberry genotypes was directly related to phenolic compounds, and genotypes
with the higher phenolic compounds, especially total phenols, had higher antioxidant properties. In this study, results of
antioxidant activity comparison in different methods for berbery genotypes showed that it was finally determined that the
total antioxidant activity based on TFPL method was a better technique for measuring the antioxidant activity in barberry
genotypes due to its greater association with antioxidant compounds such as phenols. Furthermore, Daregazl genotype had
the thigher phenols and therefore showed a high total antioxidant activity, which may be used in clinical studies.
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Table 1. Location and altitude (mean sea level) related to the sites of collecting barberry genotypes

Genotype Fruit Height from

Altitude Collection sites address

code color sea level (m)
Daregazl Black 1376 N37 31, E59 01 Khorasan Razavi, Quchan Road, Ghaza-Dagh Valley, Gharakhan Valley
Daregaz2 Black 1376 N37 31, E59 01 Khorasan Razavi, Quchan Road, Ghaza-Dagh Valley, Gharakhan Valley
Daregaz3 Red 1385 N37 31, E59 01 Khorasan Razavi, Quchan Road, Ghaza-Dagh Valley, Gharakhan Valley
Shirvanl Red 1434 N37 28, E57 58 North Khorasan, Shirvan, between Ghangalat and Hanameh
Shirvan2 Black 1429 N37 28, E57 58 North Khorasan, Shirvan, between Ghangalat and Hanameh
Shirvan3 Black 1505 N37 28, E57 58 North Khorasan, Shirvan, between Ghangalat and Hanameh
Shirvan4 Black 1052 N37 28, E57 58 North Khorasan, Shirvan, between Ghangalat and Hanameh
Shirvan5 Black 1558 N37 28, E57 58 North Khorasan, Shirvan, between Ghangalat and Hanameh
Golestanl Black 1945 N36 45, E55 02 Golestan Province-Gorgan-Toskestan-Road- Abr Forest
Golestan2 Red 2077 N36 47, E54 26 Golestan-Gorgan province-Toskestan Road-Shah Kuh
Golestan3 Red 2090 N36 47, E54 26 Golestan-Gorgan province-Toskestan Road-Shah Kuh
Golestan4 Black 2080 N36 47, E54 26 Golestan-Gorgan province-Toskestan Road-Shah Kuh
Golestan5 Black 1804 N37 06, E55 31 Golestan Province -Ramiyan Road -Olang
Golestan6 Black 1771 N36 46, E55 04 Golestan Province - Shahrood Azadshahr road

Birjand Bidane

Red

1491

N32 87, E59 21

Southern Khorasan-Birjand
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Table 2. Analysis of variance for biochemical
compounds of barberry genotypes

SOV df Phenol Flavonoid  Antocianin
Genotype 14 1477 2617 32107
Error 30 2.25 1.77 40
C.V. (%) 0.94 1.67 1.1

Woy0 ) 50 Jlaisl o ;o o s Dl (o i Ay e g %
*, **: Significantly differences at 5 and 1% of probability levels,
respectively.
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Table 3. Mean comparison of biochemical compounds of barberry genotypes

Phenols Total flavonoids Anthocyanin

Genotype code (mg Gallic acid/g dry weight) (mg quercetine/g dry weight) (ug/g dry weight)
Daregazl 169° 84™ 567"
Daregaz2 152' 74° 600°
Daregaz3 163% 85° 490'
Shirvanl 160° 87° 5529
Shirvan2 152" 83™ 591°
Shirvan3 164": 59: 59%2;
e i o
Golestanl 168° 88.6° 593"
Golestan2 150™ 88.13% 580°
Golestan3 152" 88* 525"
Golestan4 165° 71 589
Golestans 1509 719 592°«
Golestan6 161° 78.7° 593"
Birjand Bidane 149' 83™ 584%

bl e Aoy iy s 50 g LSD ygesT bl jlo sime (g lal cglas 030 aiiwe alie B> G JBlas glls a5 Llo o Silee
Means by at least one same letters had no significant differences based on LSD test at 5% level.
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Table 4. Analysis of variance related to different
methods of measuring the antioxidant properties in
barberry genotype fruits

Beta-carotene

SOV DF DPPH FRAP . N TFPL
linoleic acid
Genotype 14 3697 136~ 1007 60™
Error 30 12.8 25 21.7 3.62
C.V. (%) 74 48 75 84

o0 ) 50 Jlaiml mdaw ;o o S Dgldi o iy e g %
*, **: Significantly differences at 5 and 1% of probability levels,
respectively.
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Table 5. Mean comparison for fruit antioxidant properties using different methods in Iranian barberry genotypes

Genotype code DPPH FRAP Beta-carotene Total antioxidant activity
(mg ascorbic acid/g dry weight) (mM Fross ion/g fresh weight) linoleic acid (%) based on TFPL (ug/ml)

Daregazl 39.1° 341" 76% 28.97
Daregaz2 39.6% 43.3% 78 15.1

Daregaz3 58.1%° 38.40 69.3"f 20.9%"
Shirvanl 53.4% 40.7 73.5%¢ 17.49

Shirvan2 50° 35.9%" 67.2%9 19.4%
Shirvan3 55.2% 43.1% 69.7%f 26.6
Shirvan4 63.7 349" 59.99 19.1"
Shirvan5 31.4° 44.7% 639 23.4%
Golestanl 32.69 46.5° 68.4%9 25.7%
Golestan2 63.2% 344" 66.2%9 22.3%
Golestan3 44.1° 35.9% 61.69 29.9°

Golestan4 34.69 51.7° 72.2°° 23.5%
Golestan5 41° 35.2" 745 24.4%
Golestan6 60.1% 4419 65.2°0 23.6°
Birjand Bidane 51.1° 54,5 77.2% 15.6

A3l o do,0 B ehaw 48 9 LSD (5051 Lululp lo e (5Ll igles a3l s alive By o JBlos (gl)ls a5 ol Sle
Means by at least one same letters had no significant differences based on LSD test at 5% level.
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Table 6. Correlation among measured traits with total antioxidant activity in barberry genotypes
Traits a b c d e f g
Phenol (a) 1
Flavonoid (b) -0.09 1
Antocianin © -0.11 -0.54" 1
DPPH (d) 0.25 0.27 -0.28 1
FRAP (e) 0.15 -0.27 0.29 -0.28 1
Beta-carotene linoleic acid (f) 0.09 -0.04 0.04 -0.22 0.28 1
Total antioxidant activity based on TFPL (g) 043" -0.09 -0.11 025 -026 -016 1

*,**: Significantly differences at 5 and 1% of probability levels, respectively.
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