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Assessment of antioxidant activity, phenolic components, photosynthesis pigments
and fruit quantitative traits in four blackberry (Rubus sanctus) accessions at
different fruit maturity stages
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ABSTRACT

This study was conducted in order to evaluate the variation of blackberry accession of Iran in terms of antioxidant activity,
phenolic components, fruit quantitative traits and photosynthesis pigments. For this regards, four accessions of wild
blackberry including Babolsar, Naharkhoran, BandarGaz and NamakAbroud belongs to Rubus sanctus species, which
collected from the northern area of Iran and has been kept in Blackberry Collection of Horticulture Department of Shiraz
University were selected and subjected to factorial design based on randomized complete block designs with four
replications in two consecutive years. Then, the fruit sanmples were collected in three fruit maturity stages (Black, Red and
Green). The results indicated significant differences between accessions in terms of half maximal inhibitory concentration
(IC50) (range, 46.25-65.50 %), total phenolic content (TPC) (range, 224.67-350.53 mg/100 g DW), flavonoid (range,
531.71-812.37 mg/100 g DW), flavanone (range, 18.47-75.55 mg/100 g DW), anthocyanin (range, 92.23-281.57 mg/100 g
FW) along with other traits. Furthermore, the highest quantity of abtioxidant and phenolic compounds were observed in
complete fruit maturity stages (Black) compared to other maturity stages. There was a positive and significant association
between antioxidant activity and phenolic compounds. Babolsar genotype with highest quantity of phenol (350.53 mg/100 g
DW), anthocyanin (281.57 mg/100 g FW), flavanone (75.55 mg/100 g DW), flavonoids (812.37 mg/100 g DW) and lowest
amount of IC50 (46.25 %) identified as the best genotype in terms of nutritional value.
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Table 1. Information on localities investigated and sample size of the studied wild blackberry accessions.

Species Accession Province E (Longitude) N (Latitude) Altitude
Naharkhoran Golestan 54°27'45.60" 36°47'2.595" 413.4m
R. sanctus NamakAbroud Mazandaran 51°20'47.38" 36°3824.21" 1625.1 m
' Babolsar Mazandaran 52°45'29.09" 36°38'26.80" -22.2m
BandarGaz Golestan 53°56'13.67" 36°46'28.74" 409.0 m
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Table 2. Results of variance analysis of different biochemical, physiological and fruit quantitative traits of blackberry
genotypes in fruit organ

Source of variation df. Mean of square - -

1C50 Phenol Flavonoid Anthocyanin Flavanone
Year 1 0.05™ 1.03™ 0.0099™ 0.001" 0.01"
Error 6 1.30 49397 5102.13 245 0.06
Genotype 3 60.67" 16711.68™ 56515.45™ 5617.90" 532.01™
Maturity stages 2 1541.22™ 62521.09™ 275989.48™ 25435912 18282.96™
Genotype* Maturity stages 6 24.06™ 5511.71" 21100.54™ 2226.44™ 57.35"
Year*Genotype 3 0.07" 0.61" 0.038"™ 0.039™ 0.02"
Year* Maturity stages 2 0.02"¢ 0.72" 0.0074" 0.050"™ 0.037"
Year*Genotype* Maturity stages 6 0.03"¢ 1.09™ 0.0067"¢ 0.047"° 0.041"
Error 66 0.77 490.13 6072.78 0.78 0.55
CV (%) - 1.60 7.46 11.41 050 163

Aoy ) Jlossl mdas )8 ls e Dglas g lo pne Dglas S oS 4 ks g NS
n.s, **: Non-significantly difference and significantly difference at 1% of probability level, respectively.
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Continued table 2. Results of variance analysis of different biochemical, physiological and fruit quantitative traits of
blackberry genotypes in fruit organ

s £ variati df Mean of square

Ource ot variation T chiA CchiB Car TotalChl _ FruitLength _ FruitWidth _ Fruit Weight
Year 1 1.01-E8™ 9.0-E8™ 4.4-E4™ 15-E7" 0.00387™ 7.04-E6"™ 2.370-E5™
Error 6 1.01-E8 2.0-E8 0.0090 5.0-E8 0.00223 0.00145 0.00233
Genotype 3 42-E57 1.7-E5 6.7148" 11-E4” 0.398" 01577 0.2275™
Maturity stages 2 9.5-E5™ 3.7-E4” 5381" 0.0025™ 2.283" 1.3985™ 3.1093"
Genotype* Maturity stages 6 8.2-E6™ 1.1-E6™ 338" 8.6-E6™ 0.0253" 0.0297" 0.0171"
Year*Genotype 3 2.3-E5™ 1.07-E8™ 5.3-E4™ 1.03-E8™ 0.000342"° 0.000858" 6.710-E5™
Year* Maturity stages 2 2.8-E5™ 1.03-E8™ 3.3-E4™ 1.03-E8™ 0.000654" 0.000210™ 0.000820"
Year*Genotype* Maturity stages 6 6.3-E4™ 1.06-E7™ 6.2-E4™ 1.07-E8™ 0.000687"° 0.000141" 0.000252"¢
Error 66 5.05-E8 6.0-E8 0.0059 1.04-E7 0.00157 0.001060 0.00131
CV (%) - 245 4.04 5.62 2.02 347 2.79 3.83

Aoy ) sl mhaw jo jls sixe Sglas g o g Dgli 098 o 4y ik g NS
n.s, **: Non-significantly difference and significantly difference at 1% of probability level, respectively.
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Figure 1. Change of IC50, phenol, flavonoid, flavanone and anthocyanin in different fruit maturity stages in
blackberry accessions. Sampling date was in June.
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Figure 2. Change of chlorophyll a, chlorophyll b, total chlorophyll and carotenoids in different fruit maturity stages in

blackberry accessions. Sampling date was in June.
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Figure 3. Change of fruit weight, fruit length and fruit width in different fruit maturity stages in blackberry
accessions. Sampling date was in June.
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Table 3. Correlation coefficient of different phytochemical and photosynthesis pigments traits of fruit blackberry genotypes

1C50 Phenol Flavonoid Anthocyanin Flavanone Chla Chlb Total Chl
IC50 1
Phenol 0.899" 1
Flavonoid 0.634"  0.692"* 1
Anthocyanin 0556~  0.764" 0.994** 1
Flavanone 0.505™ 0.720"° 0.963* 0.960* 1
Chla 0.570"° 0.719"* 0.991** 0.988* 0.990** 1
Chlb 0.474™° 0.752"¢ 0.962* 0.965* 0.999* 0.990* 1
Total Chl 0.534"° 0.734"° 0.982* 0.981* 0.996* 0.998** 0.996** 1

Aoy ) 50 Jlasl e (o lo g Dglad 5 o pre Dglis 995 G i Ay e

# NS

n.s, *, **: Non-significantly difference and significantly difference at 5 and 1% of probability level, respectively.

ol Sl (gl cigi 0gun ;0 IC50 (g9, 0o dalllas Llav pl8 4 a5 Sguw )5, Joo byl 44550 ol ¥ Jooo

oA gy
Table 4. Results of variance analysis for stepwise regression model of studied traits on IC50 trait in fruit of
blackberry accessions

Source df Sum of squares Mean of squares F Value Pr>F
Regression model 5 3195.382 639.076 210.783™ <.0001
Error 90 272.873 3.032

Corrected total 95 3468.254

**: Significantly difference at 1% of probability level.

Aoy ) Jloisl o jo jls e Dglias e
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Table 5. Results of the stepwise regression of studied traits on 1C50 trait, in fruit blackberry accessions

Variable Coefficients Standard error t value Pr>t R? of model
a (intercept) 62.103 1.791 34.671 <.0001 0.917
Anthocyanin (f;) -.085™ .008 -10.299 <.0001 -
Phenol (By) -.019™ .006 3.318 0.001 -
Flavanone (B3) -.036" .014 2.512 0.014

Aoy ) 50 Jlaml a0 lo g Dglds g lo Jre Dglas 995 5 4y e

n.s, *, **: Non-significantly difference and significantly difference at 5 and 1% of probability level, respectively.
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