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Table 1- The physicochemical parameters of 11 Indian jujube genotypes
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Genotypes (2) (mm) (mm) L-])%; " (mm) diameter L:G N/ Brix
:D frui (mm) seed

Z1 19.92 b 3.18cd 3.03 abc 1.05 ed 1.65 de 0.75 a 221¢g 2.90 f 17.67 be
72 2241 a 398Db 3.15a 1.26 ¢ 1.75cd 0.54c 3.13¢ 6.68 a 10.87
Z3 10.57 d 3.09 cd 2.40 de 1.29¢ 1.70 de 0.49 de 3.46 bed 427c¢ 1242 ¢
74 1435¢c 2.83e 2.50d 1.13d 1.70 de 0.53 cd 3.22 de 2.80 f 18.49b
75 18.73 b 3.08 cd 2.97 be 1.04 ¢ 1.55f 0.63b 2.50 f 3.75 de 17.10 ¢
76 12.79 cd 3.00 de 2.36 def 1.27 ¢ 1.86 b 0.52 cd 3.57b 2.75fF 20.69 a
77 11.03d 3.04 cd 215¢g 1.42b 1.55f 0.47ef  3.29 cde 4.10 cd 15.01d
VA 13.95¢ 323 ¢ 231 ef 1.41b 1.82 be 0.51 de 3.54b 353e 17.30 ¢
79 11.14d 3.05cd 2.25fg 1.36 bc 1.64 ef 0.47 ef 3.52 bc 3.01f 20.01 a
Z10 2243 a 3.96b 3.08 ab 1.30¢ 1.89b 0.53 cd 3.56 b 490Db 13.30 e
Z11 23.66 a 4.66 a 2.89¢ 1.61a 25a 0.44 f 5.76 a 348¢ 14.45d
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Numbers followed by the same letter are not significantly differentns (P<0.05)
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Figure 1- Total phenol content extracted with ethyl acetate based on gallic acid in 11 Indian jujube genotypes
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Figure 2- Total phenol content extracted with hydrogen peroxide based on gallic acid in 11 Indian jujube genotypes
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Figure 3- Antioxidant activity based on radical absorption of ABTS extracted with ethyl acetate in 11 Indian jujube
genotypes
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Figure 4- Antioxidant activity based on radical absorption of ABTS Extracted with hydrogen peroxide in 11 Indian jujube
genotypes
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Table 2- ICs, values of ABTS" in 11 Indian jujube genotypes
ABTS" & bgs 30 ICs9 (31500

i 95 ol Y Sli! Joil W
Genotype H20 fraction Ethyle acetate fraction

Z1 73.54+1.6d 21.00£2.1 ¢
72 52.5840.22 de 27.83+0.14 be
Z3 19.68 £0.15 f 24.35+0.33 be
Z4 37.35+1.8¢ 33.81+£1.2b
Z5 57.05 £2.3 de 17.77£0.11 cd
Z6 760.56 £3.9 a 25.66+2.3 be
z1 5733+ 1.4de 17.67+1.3 cd
Z8 199.78 £2.6 ¢ 48.06+0.89 a
79 21743 +£3.1b 31.12+#1.1b
Z10 68.45+0.12d 20.05+0.18 ¢
Z11 55.17+1.16 de 12.84+0.11d
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Introduction: Ziziphus mauritiana is a plant from the family of Rhamnaceae. The fruits of Indian jujube
contain high amounts of soluble sugars, non-volatile acids and phenolic compounds. Antioxidant properties and
cytotoxic effects of the fruit, bark and seed of the Indian jujube has been reported. Also, it have been proven the
effects of Indian jujube seed on insomnia and anxiety. Several studies have been conducted on genetic diversity
based on morphological traits and molecular markers. This research was conducted to investigate the
morphological traits including fresh weight, fruit length, fruit diameter, length and diameter of seed, firmness,
total soluble solids (TSS), total phenol content (TPC) and antioxidant capacity of 11 Indian jujube varieties are
located in Minab agricultural research station (longitude 57° 05, latitude 27° 06).

Materials and Methods: This experiment was conducted in a randomized complete block design (RCBD).
Fruits were selected from trees in Minab agricultural research station and transferred to the laboratory of Minab
education center. Some of fruits were also transferred to the laboratory of TarbiatModarres University and were
liophylized in the Freeze-Dayer. The traits included fruit weight, length and diameter of the fruit, total soluble
solids (TSS), tissue firmness and length and diameter of the seed were measured. Due to the abundant sugar
content of the fruit, extraction was carried out using liquid-liquid method and with two solvents: ethyl acetate
and distilled water. Total phenol content (TPC) was measured by Folinciocalteu in terms of mg of
equivalent gallic acid/g of fruit dry weight. The phenolic compounds extracted was used to determine the
antioxidant properties of the fruit. Scavenging of ABTS radical was calculated by spectrophotometry method at
734 nm wavelength.

Results and Discussion: The results showed that the fresh weight of the fruit was between 10.57 (Z3) and
23.66 (Z11) grams. In a study on 22 genotypes in Pakistan, fruit weight varied from 6.8 to 37.64 grams. The
highest amount of fruit length to diameter ratio was seen in the genotype Z11 with a value of 5.76. For firmness
parameter, the highest value was related to Z2. The highest amount of TSS was found in Z6 and Z9 genotypes
(20.69 and 20.01 “Brix, respectively). The results of using two solvents for TPC extraction, had different results
in studied genotypes. TPC extracted with ethyl acetate solution was highest in Z11 with 80 mg equivalent gallic
acid / g of fruit dry weight, and then Z10 (70), Z5 (65), Z7 (60) and Z1 (55) genotypes were in order. The lowest
amount of TPC was observed in Z2 with 38 mg equivalent gallic acid / g of fruit dry weight. The highest amount
(45) of TPC extracted with water solvent was observed in Z10. In previous studies, it has been shown that the
fruit of Indian jujube has high soluble sugars and high phenolic compounds. 12 phenolic compounds have been
identified by HPLC from Indian jujube’s fruit, including caffeic, p-hydroxybenzoic acid, ferrolic acid and p-
cumaric acid. The total phenol content and total flavonoid content was between 453.3 to 1298 mg equivalent
gallic acid / 100 g of dry weight for seven Z. jujube species. Radical scavenging of ABTS® was different in ethyl
acetate extracted solution in the studied Indian jujubes. The highest amount of ABTS® absorption was observed
in the concentration of 40 ug of ethyl acetate extracted solution, in Z7 and Z11 genotypes, and the lowest radical
inhibitory was seen in Z8. The highest ICs, in water and ethyl acetate solvents was related to Z6 and Z8
genotypes, respectively.

Conclusions: We can conclude that there was a significant morphological diversity in fruits of studied
genotypes. In this study, genotype Z11 had the larger fruit than others (23.66 g), with the highest ratio of length
to diameter. In a study on Indian jujubes in Pakistan, the highest fruit weight was 37.64 g. TSS in Z6 and Z9
genotypes was the highest amount (20 “Brix), and TSS in previous studies has been reported between 11 to 18.

1- Assistant Professor of Horticulture, Faculty of Agriculture (Minab), University of Hormozgan
(*-Corresponding Author Email: faramarzi@hormozgan.ac.ir)
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TPC and antioxidant capacity were different in all genotypes based on the used solvent (water and ethyl acetate).
Therefore, different solvents can effect on the amount of phenolic content and radical scavenging properties.
But, the highest TPC extracted with ethyl acetate solvent was observed in Z11 with 80 mg equivalent gallic acid
/ g of fruit dry weight, and the lowest amount was observed in Z2 with 38 mg equivalent gallic acid / g of fruit
dry weight. From antioxidant capacity point of view, the highest amount of ABTS® absorption was observed in
ethyl acetate extracted solution of Z7 and Z11 genotypes.

Keywords: ABTS radical, Antioxidant activity, Indian jujube, Phenol content, TSS



