[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1399.21.4.19.9]

al ) il e st [ \\ e

Y ._}_ :
\ L
-'"'\\d\</’ )
J.,..i_...ls.,c?gl“”' j:\ \ OYD) YOF L YTY o asao Fo)lods VY al> 1) SLel 508 g pole aloxs
orticultura J

-~

-

Jo1 0 30 50 0980 iliko (Sla ) (3l ghd g (S 3 S gk (o)
& g o
Investigation on the Physical and Phytochemical Variation of Different
Parts of Sour Orange Fruit (Citrus aurantium L.) During Maturity Stages
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Table 1. The content of flavone, flavonol and total flavonoid in different parts of sour orange fruit during different
maturation stages.

J5 Ik 5 o2
Flavon and Flavonol (mg g'!' dry weight)

S S JISve. s % oge0 oSl

Flavedo Albedo Dross Seed Fruit juice Mean
oo oge 1.266* 0.895° 0.068M 0.030M 0.181¢ 0.494
Immature fruit
00 Aot 040 0.0903° 1.2002 0.095¢h 0.080" 0.085M 0.474
Half-ripened fruit
& oo 0900 0.508¢ 0.080" 0.016! 0.123¢" 0.023 0.15¢
Ripened fruit
VOV TORI YOO 0.711¢ 0.282f 0.433de 0.360¢" 0.306N 0.378
Over-ripened fruit

Mean ..SiL. 0.080° 0.850% 0.6108 0.150¢ 0.150¢ -
J5 asgiglé
Total flavonoid (mg g'!' dry weight)

oG ogee 14.806 © 16.165¢ 12.373 f 10.823 i 2,743 11.388
Immature fruit
00y dous 040 10.748 ehi 15.003 d¢ 10.373 1 10.030 10.511 M 11.338
Half-ripened fruit
& oo 0900 11.648 f&h 11.928 f& 11.868 f& 10.768 &hi 11.923 f& 11.638
Ripened fruit
00wy Jlons 0900 28.560? 19.770 22.570° 13.823 ¢ 0.8452 17.114
Over-ripened fruit
Mean ,.Xile 6.518 16.44A 15.728 14.30¢ 11.374

Means followed by the same letters in each column and row are not significantly different at 5% probability level using HSD
test. The data including means of four replications that each replication has been derived from an average of three observations.
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Fig. 1. Interaction among different parts of sour orange fruit and maturation stages on total phenol compounds.
IM: Immature fruit, HR: Half-ripened fruit, RP: Ripened fruit, ORP: Over-ripened fruit. Means followed
by the same letters are not significantly different at 5% probability level using HSD test.
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Fig. 2. Interaction among different parts of sour orange fruit and maturation stages on antioxidant activity of sour
orange. IM: Immature fruit, HR: Half-ripened fruit, RP: Ripened fruit, ORP: Over-ripened fruit. Means
followed by the same letters are not significantly different at 5% probability level using HSD test.
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Fig. 3. Change in peel essential oil content and yield of sour orange fruit during maturation stages. IM: Immature
fruit, HR: Half-ripened fruit, RP: Ripened fruit, ORP: Over-ripened fruit. Means followed by the same
letters are not significantly different at 5% probability level using HSD test.

sl sime 07 Jloil mlans L0 HSD (yg03] 4 ag5 b alis slacs > .ooumn ) sl 0400 ORP by o0pns

ol 3 o Simen ple ols s SLS o (gladiss Sslite 5wty Lo 4 olgice |, 6)lb, s gla ks ool

o3, (Citrus reticulata Blanco) 5,0 Cawgy bl jlade o 3¥L (VY YA OF) wilos )57 5155 g5l b 1) boyuss
oS 09 o b ) (F) sl oads (3155 g0 JalS (ynny Al o 50 (] S8 0 Sl 5 K5 i al> e ,0'Khasi”
£ edhad 3l 5 Lod ailie aiile Bl 3 e 45 (sonldl (olo s ecilizen (glagdis Lyl ousS dilate _anldl Layl
sl 8,50 LS e slaaisS Joall Sy lgs o 5 gl Bl (39, 5 0B, Jad (b s Cugh, (i3 L 5) dgas
2 (osbye 5 Sis and) Sslite lse 5 o Lalps lls ailaie 50 55 DS 5o slagd) @ bssype (i2gh 99,0 (VA)

(V) conloads (3155 glae glaass uigi jiS

Peel- ¥

Yo


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.19.9
https://journal-irshs.ir/article-1-437-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1399.21.4.19.9]

widlizo glo ity leolsls o 558 (sloy ki sy

oguo I (TSS) Jokxo sl sresle g (PH) zl o3 ol 3o
(28l Sl (oS 00 o 000 Al o 50 45 (555b 41 95 (oS (Sl )10 osen G5l (b 50 05me Ol gl (i
oy o5z Ao B Fsly b 5 (GIFF JS2) bl a3y (s el i 51 gl sine S i 0ol ke e b o
Shero (ST jeboay (o-F JSs) il elS (g lade oduy [l dd> o jo Lol cdly iolidl Jaloee dul> glaosle e (&l
Oloy g5 so o2 00 (s g G5 lod a5 Sl TSS/TA s TSS (e (bl 53 LS o sloped, 5 (S0 clilo
sy ley ,0 gl 5 0gee W8 i a4zl H0 5 0, bli 7l o g 0l do o 4y Jlad dilate (0 OLS e 0gae Clilo

@ bg e zlo oy (Citrus reticulata Blanco) 5,6 L akal, jo gl o 50 (1Y) wbl aidls 0s2g (Jobs wuly

(f) Sl 00U w)‘)f w)l)' 4.1.’>).«o

16 a a 2.82
14 2.80
T !l e c ab | 276 _
4 % ) ) 274 3 =
12 b 272 #
o) 2.70
4 2.68
2 2.66
0 2.64
M HR RP ORP ORP RP HR M
o9 Egb Sl ogm Egb Jo1 50
Fruit maturity stages Fruit maturity stages
() ()
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not significantly different at 5% probability level using HSD test.
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Fig. 5. Changes in weight of different parts of sour orange during maturity stages. IM: Immature fruit, HR: Half-
ripened fruit, RP: Ripened fruit, ORP: Over-ripened fruit. Means followed by the same letters are not
significantly different at 5% probability level using HSD test.
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Fig 6. Ratio of changes in weight and volume of different parts of sour orange fruit during maturity stages (F.W:
Fresh weight, D.W.: Dry weight). IM: Immature fruit, HR: Half-ripened fruit, RP: Ripened fruit, ORP:
Over-ripened fruit. Means followed by the same letters are not significantly different at 5% probability
level using HSD test.
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Fig 7. Changes in chlorophyll and carotenoid content at different maturity stages of sour orange fruit. IM: Immature
fruit, HR: Half-ripened fruit, RP: Ripened fruit, ORP: Over-ripened fruit. Means followed by the same
letters are not significantly different at 5% probability level using HSD test.
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Investigation on the Physical and Phytochemical Variation of Different
Parts of Sour Orange Fruit (Citrus aurantium L.) During Maturity Stages

A. Ghani, S. Jamalian and S. Mohtashami!

In order to evaluate the effects of fruit maturation stages on physical and phytochemical
characteristics in sour orange, a factorial experiment was performed based on complete
randomized block design (RCBD) with two factors and four replications. Four maturation
stages of the fruit including green immature, half-ripened, ripened and over ripened stages
constituted the first factor and different parts of the sour orange fruit containing flavedo, albedo,
fruit juice, dross and seed built up the second factor. The results demonstrated a significant
effect of maturation stage on most of the measured traits (essential oil percentage and yield,
fresh and dry weight of fruit parts, flavon and flavenol content, total flavonoid, phenolic
compounds and antioxidant activity). Essential oil content in sour orange peel varied between
minimum 3.13 % (v/w) to maximum 10.30 % at over ripened stage and green immature stage,
respectively. This factor significantly decreased during fruit maturation. The maximum
antioxidant activity (75.79%) related to albedo tissue at half-ripened stage. Phenolic compounds
decreased during fruit maturation (from 12.38 to 6.39 mg gallic acid/g dry matter). Generally,
flavedo tissue at the green immature stage contained the maximum bioactive compounds rate
concerning most of the traits.

Key Words: Essential oil, Maturation, Phenolic compounds, Weight variations, Flavonoids,
Sour orange.
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