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Abstract

Background and Objectives

Studying phytochemical changes of fruits is very important for plant physiologists and
pomologists. Date is an important horticultural fruit in Iran mainly produced in southern regions.
Barhee is considered one of the most important date palm cultivars. The fruit of cv. Barhee can
be harvested and consumed at different maturation stages including Khalal, Rutab and Tamar. In
the present study, the biochemical alterations of date fruit cv. Barhee during development and
ripening stages were studied.

Materials and Methods

The experiment was carried out in a randomized complete block design with three replications.
Sampling was done at Date Palm Research Institute Collection Orchard located in Ahvaz. First,
fruits were harvested in five different developmental stages including late Kimri, Khalal, mainly
Khalal, mainly Rutab, fully Rutab and Tamar. The fruits were then transferred to Quality
Analysis Lab of Department of Horticultural Science at Shahid Chamran University of Ahvaz.
Selected uniform fruits were used for the analysis of different phytochemical compounds.
Chlorophyll, carotenoid, starch, soluble sugars, phenolic compounds, flavonoids and antioxidant
capacity were analysed using spectrophotometric methods. The type and concentration of sugars,
organic acids, and phenolics were assessed using HPLC. Also, vitamin C content was determined
by titration againt DCIP dye.

Results

The results showed that soluble sugars increased significantly during ripening stages, and glucose
and fructose were the main detected sugars for Barhee cultivar. The amount of sucrose was
negligible. The acidity of the fruit increased at initial growth stages and then decreased gradually
till Rutab stage. At the end of ripening process and at Tamar stage, the amount of organic acid
content increased to 2.45 mg/g FW. Among the detected organic acids, acetic acid was dominant
in Tamar stage, while in the earlier stages malic acid was considered the main organic acid. Other
major investigated compounds, including flavonoids, chlorophylls, carotenoids, starch and
vitamin C decreased during the development. Different compounds including p-cinamic,
gintistic, gallic, chlorogenic, vanilic, caffeic, syringic and p-cumaric acids were detected by
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HPLC evaluation of phenolic acids. Among them, gallic acid was the dominant, and the trend
was incremental during the development of fruit.

Discussion

Comparing the current results with published data for other date cultivars shows that there are
considerable differences in biochemical compounds among different cultivars. In this cultivar,
the increasing trend of accumulation of soluble sugars, organic acids, phenolic compounds and
antioxidant capacity during ripening stages from late Kimri to Rutab and Tamar stage makes the
fruit an important source of essential nutrients.
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Figure 1. Changes in total chlorophyll and carotenoids (Right) and soluble sugars and starch (Left)

during development and ripening of date fruit cv. 'Barhee' (* Different letters indicate
differences at p<0.05)
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(* Different letters indicate differences at p<(0.05)
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Table 1. Changes in total phenolics, total flavonoids, soluble tannins, vitamin C and antioxidant capacity
during development and ripening of date fruit cv. 'Barhee'
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Table 2. The amount of some phenalic acids (mg/kg DW) during development and ripening of date
fruit cv. 'Barhee’
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Table 3. Change in organic acids (mg/g FW) of the date fruit cv 'Barhi' during development and ripening

stages
Bowl 5 @oz  @Slo dwl S el JEE W] VIV [T JE VK RIE VP R SR Vo &gl > 50
Total acids Malic A. Oxalic A. Acetic A. Succinic A. Citric A. Maturity stage
|
1.08° 0.57° 0.18> 0.21¢ 0.11¢ 0.00° ‘5"‘5 77
Late kimri
c a c d bc bc ‘sf)l’.'
151 0.72 0.12 0.29 0.30 0.08
Khalal
b c c c a b 51\’; EJ"“"
1.78 0.41 0.08 0.55 0.61 0.12
Mostly khalal
1.86" 0.39° 0.10° 0.63 0.59% 0.16" =
Mostly rutab
s b
1.78° 0.19¢ 0.29° 0.69° 0.35° 0.26% JE
Fully rutab
LS
2.45% 0.26¢ 0.86° 0.97 0.20% 0.16" ?
Tamar
Ol s
10.65 10.19 10.14 9.85 11.55 5.80 e
C.V. (%)

* Different letters indicate differences at p<0.05.
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