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Fig 1 Dendrogram generated by cluster analysis (Ward) based on Titratable acidity (A), Soluble solids (B), Pectin
(C), Total phenol in Pomace (D) and skin

(E) of fruit, Flavonoid in Pomace (F) and skin of fruit ( G) and antioxidant properties (H), of nine commercial
apple cultivars in Zanjan. (1- Top Red, 2- Granny Smith, 3- Dellbar Stewal, 4- Golden Primorz, 5- Idared, 6- Red
Delecious, 7- Red Starking, 8- Jonagold and 9- Golden Delicious)
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Means in each column followed by similar letter are not significantly different at the P < 0.05 using Duncan Multiple

Range Test.
. Total phenol Antioxidant
. Fvonod s (Skin) (pomag) 1OAPROl T es Pectin TSS At
AppleCultivars (pomace) 1 1 (skin) : TSSTA
N (mg g FW) mggr A (skintpomace) (%) 0 (%)
mg. g FW) Fw) (e EW) )

TopRed 0766b 306b 2701b 384b 6578¢ 2007 3358c¢ 1366 0397¢
Granny Smith 0558bc 447a 3662 664a 8373a 23la 1638f 1293d 079a
Delbar Stewal 0531c 251c 0477cd 2l4c 6691e 153 2965d 1223¢ 0410bc
Golden Primorz 14la 0433g 3201ab 137d 6350e 1631bc 4415a 13.76bc 0312¢

Idared 0717bc LI1f 0691 ¢ 0543¢ 7798b 142 1776f 1396b 0786a
Red Delecious 0539¢ 151e 2842b 354b 6363¢ 1433cd  45425a 1366bc 0301c
Red Starking 0518¢ 189d 0379d 0591 e 6242¢f 180Ibc  3838b 119¢ 0312¢

Jonagold 0501 od 2301¢ 377a 0261 ef 7355¢ 1266d  2426e 15033a 06202b

Golden 0651 ad 1868d 0972¢ 0804ed 7045d 1631bc  30023d 1496a 0350¢

4. Total soluble solids
5. Tirable acidity
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Fig 3 Skin and Pomace chlorophyll content in different apple cultivars
For each column means followed by the same letter are not significantly different (p<0.05).
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Fig 4 Skin and Pomace carotenoid content in different apple cultivars
For each column means followed by the same letter are not significantly different (p<0.05).
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Apples are an important source of polyphenols in the human diet and the consumption of this fruit has
been linked to the prevention of degenerative diseases. This study deliberation of the physicochemical and
antioxidant properties of some cultivars of apples cultivated in Zanjan province were measured as a
suitable strategy for their evaluation in 2017. The total phenol content, total flavonoid, anthocyanin,
chlorophyll, carotenoid, antioxidant properties, pectin, soluble solids, total acid and flavor index in the
skin and pomace of nine apple cultivars (Malus domastica) including "Top Red", "Granny Smith",
"Dellbar Stewal", "Golden Primorz", "Idared", "Red Delecious", "Red Starking", "Jonagold" and "Golden
Delicious" were evaluated and clustered. According to the cluster analysis based on the accumulation of
phenolic substances in the skin of fruits, there was no significant difference between Granny Smith and
Red Delecious cultivars and had at least a significant difference with Top Red. The results showed that the
amount of phenolic compounds in fruit skin was higher than pomace, and the amount of these compounds
were distinct in various cultivars. The highest amount of total phenol, chlorophyll, carotenoid, flavonoids
and anthocyanin was measured in fruit skin. As the final result, the highest amount of skin phenol (6.4
mgkg™), pectin (2.31%), skin chlorophyll (80.82 mg.g™") and antioxidant properties (83.73%) were
observed in Granny Smith variety compared to the others.
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