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Physicochemical, Sensory Characteristics, and Bioactive Compounds of

Khoram Mandarin at Harvest Time and During Storage as a Newly
Introduced Cultivar
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Fig. 2. Physical characteristics of Khoram mandarin fruit in comparison of control (Clementine).
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Fig. 3. No. of seeds and Easy peeling of Khoram mandarin fruit in comparison of control (Clementine).
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Table 1. The percentage of weight loss and peel chroma of Khoram mandarin in comparison of control (Clementine
mandarin) during storage period.

Gy) o)kl o) 5, SIL Log,S
Storage period (day) Cultivar Weight loss (%) Chroma
0
il y ey Clementine 0.00 df 67.99 b
Harvesting time
Khoram 0.00 d 68.38 b
20 Clementine 836 b 679 b
Khoram 413 ¢ 70.2 b
40 Clementine 17.71 a 73.04 a
Khoram 820 b 69.55 b

(0 Jlazl s 1o oS5 9051 03,15 (g oline cglis ;K08 b esline (slacd > 1o sl uSilis vod, o slys 5 cysis o 55"
"Mean values with different letters in each column for each variable and cultivar are significantly different (P<0.05,
Duncan test).
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(V) s
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Table 2. Changes in some chemical characteristics of fruits of two mandarin cultivars during storage.

G95) 8,15 Do Sul> slaeols TSS/TA pH

Storage period (day) Jsloxe

TSS (%)
0 (Harvesting time) 11.47 bt 1998 b 4.67 b
20 129 a 2321 a 491 a
40 13.13 a 2595 a 435 ¢

(10 Jlosm! a3 ¢SSls 393D iyl (6 loline glis KoaSs b agliie slacs > slls slocnSilin od,y 1o (glp g (g o yof
"Mean values with different letters in each column for each variable and cultivar are significantly different (P<0.05,
Duncan test).
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Table 3. Some chemical characteristics of Khoram mandarin in comparison of control (Clementine mandarin).

o5, Coanvgy Caals ogmoc] do o swosle 5 ol TSS/TA pH Colsa cn S Jod
Variety Peel thickness Juice percentage Jolne wul>  TA (%) S =S Pulp
(mm) (%) TSS (%) EC phenolics
(mS/cm) (mg.g'FW)
Clementine  2.88 af 40.12b 11.66 b 045b 26.16a 494a 28la 04a
Khoram 226b 48.45a 1334 a 0.68 a 1994b 434b 1.75b 037D

(0 ol mhans 1 (S5ls 503T) 3 ls (g oline @gles SoaSs b aglite slacd > glyls sloSile qod,y 12 Sly g (gm0 5o
"Mean values with different letters in each column for each variable and cultivar are significantly different (P<0.05, Duncan
test).
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Table 4. Some biochemical characteristics of Khoram mandarin in comparison of control (Clementine mandarin)
at harvesting time and during storage.

G99 I Do o) ST edl Sl ml b s S5
Storage period (day) Variety s ORI 4 Peel phenolics
Peel antioxidant ~ Pulp antioxidant (mg.g'FW)
capacity(/.) capacity(/)
0 (Harvesting time) Clementine 46.84 af 38.6 a 0.15 «cd
Khoram 39.85 a 27.97 be 0.04 ¢
20 Clementine 4215 a 30.75 bc 022 b
Khoram 46.74 a 3429 ab 0.41 a
40 Clementine 4272 a 27.68 bc 0.2 be
Khoram 3285 b 26.63 ¢ 0.11 d

(0 Jlosm! plans o (SSls 393D iyls (6 loline iglis KoaSs b wgliie slas > shls slacnSila (od, 1o slp g (ygiw o yof
"Mean values with different letters in each column for each variable and cultivar are significantly different (P<0.05, Duncan
test).
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Table 5. Amount of color indices, pulp total phenol and vitamin C of Khoram mandarin in comparison of control
(Clementine mandarin) at harvesting time and during storage.

Gay) Sl o) 55 s S wdt iseiad s Sy el eSS J S C el
. 259, SRS i S SN L)) . . .
Storage period . I hue o b olS ye Pulp phenolics  Pulp vitamin C
(day) Cultivar CCI (mg.g'FW) (mg.g'FW)

0 (Harvesting time) Clementine 57.48 a" 63.49a 30.36b 60.82b 8.7a 0.38 ab 65.05 a
Khoram 55.67a 60.59a 33.54ab 59.54b 10.15a 035b 653 a
20 Clementine 55.39a 6033 a 33.57ab 59.02b 10.31a 0.39 ab 77.05 a
Khoram 56.85a 60.43a 345la 6096b 998a 0.37 ab 67.05 a
40 Clementine 57.89a 65.52a 34.06a 64.56a 9.15a 0.43 a 71.05 a
Khoram 56.35a 6046a 3425a 60.51b 10.07a 0.39 ab 66.55 a

(0 ozl mhans 1 (S5ls 503T) A3 ls (g yloline @glas SoaSs b aglite slacd > glls slouSile qod,y 12 &l g (gm0 50
"Mean values with different letters in each column for each variable and cultivar are significantly different (P<0.05, Duncan test).


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.8.9
http://journal-irshs.ir/article-1-458-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.1.8.9 ]

090 (o> (b))
sl b bLs)l o addse o alwg 4 odd s JS polie 5l ik Sly a5 (F USS) ofg Jlaie gloosls bl
o gl>) Sgd oo Jald |y (orad b )lg 770 Sl i &7 5 sloadlge (lgie 4 (Lol adlge T olans ool Lanadlge

6 JSia) wind ol (ansly e ol 5+
sla Ty om Bl (o p 6l 285 plnil ol sladilse & 4 jo oy, 5l ooliinl b &5 (cu slaosls (oL
W5 s )8 w8 LS 53 a5 ol (S (PCA) (ol ailge a4y 5IUT (glad 1o 4y b & i oo @al8 1) ol Ly o3 (v
DI o b (i (S 85T o0 18 08 S gz 99 0 45 la Thy 5 el 08 4 Lo oo (Srapes S0l
STy o @Y (Swps &5 05 (asie 8 JS8 53 ool (6550l (e S Sy 655,18 oo bl 2 MY
5 FL o 092 2la SR 9 Ty nl O (ke (Shaaed Bk j0)ls 9529 0gae (S B pd L ogee sl

Al odalie ob S

4
L4
3
2
]
= 2
B \
i, 2
]
-
1
-
. =
- i
0
1 2 3 4 5 [ 7 8 9

Factor Number

Fig. 4. PCA eigenvalue plot.
loadlge 51 S 12 059 polae Hloges -F o

Aol @Bly Ioges Cawly om0 Bul o (59UTls 45 0,5 0gun (Slodigad i im aS ol Lis (F JSK) PCA Hlogal
Sloaigad ihlio 5 Conl I oge T 32004 5 SubsT 5 ey 55 2 (b mab (97 (o Lo Shas gl o &S
sl A )T 53 (FH 5 sarbos o555 SlaThs a5 wiad @y oged YU 5 oz S ) St TS s ol
057 @SRy ez Sl Ol )0 (B (s a5 wiiloe S Al eagame 1 b elelS sladiged
Cowl 0gun ciilo oy 4y g e a5 (Kh1, Kh2, Kh3) p,5 ¥ B ) gladiges 10 Culisl g Cawgy gz yalls o o s oabs
(F JS8) ol L (pyo adls)
o bl Ll g adallwl (Joibl 5l grone polie foped Baa b (oem b3 5 e SoeaS 5 Oliee (e bl
o 5l (26 slaadss 4 bg e SLS 0 05 (seabiy (V4) Senlond () p Zanl Fge DS 0 05l 050 CudS (s,
&9 5 1S 5 (nl e ) (S (ponbas Duld oS el 18 slaceS 5 51 K00 (B g asaliul 5 Joibl asile (s5l90 22
aile oS 5yl @z )3 ol )] 1Tl 50 (S0,0 b adallin] 5l cre Jlade a5 Cawl ool (5,155 0,10 o8, g 050

(Yf) ..b).)yc MAJ U”)""b L)‘)"'A 9 sl w‘ uL»S)ac 040 m.v.lo B TA 9TSS

Murcott -\

o)


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.8.9
http://journal-irshs.ir/article-1-458-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.1.8.9 ]

Second factor (19%)

-02

04

02

004

OhlKas 5 pddo >l

Offflavor _
Bittemess

b Over all acceptance

\\,\ 2 e
\ _

Flaver

Pulp appeamnce

-‘\"“ﬂma

-04/ _
-0.50 -025 0.00 025 050 075 1.00

First factor (41%)

Fig. 5. PCA eigenvector plot.

Second factor (19%)

cadlge o gl ety oy Jlogel -0 S

L v

First factor (41%)

Fig. 6. Score plot for each observation.

odlie @ ly 2osloal jloges -7 S

g A g Olels e

@ oy ogan Camlas 09 A o] gy ol asls g ails Sluls 7 Y0/ F aals diges aSl> [0 040 VA (St

(Y S8) 091 oSl vl 4y coes QT Sluls e bl gy uislelS alie Sy ]

oy


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.8.9
http://journal-irshs.ir/article-1-458-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1400.22.1.8.9 ]

e SloeeS i 5 oo ol S8 sl Ts

Fig. 7. Symptoms of peel disorder of Clementine (A) and Khoram (B) mandarins at the end of the storage period.
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Physicochemical and Sensory Characteristics and Bioactive Compounds of
Khoram Mandarin at Harvest Time and During Storage as a Newly
Introduced Cultivar

J. Fatahi Moghadam®, S. E. Seyedghasemi, H. Taheri, K. Najafi'

In this study, with the aim of final evaluation to introduce the cultivar, the fruits of Khoram
mandarin (Citrus reticulata ‘Clementine’ xC. sinensis ‘Hamlin’) were used as a new cultivar
and Clementine (Citrus clementina Hort. Ex Tanaka) as the control. Fruits were evaluated at
harvest time and 20 and 40 days of cool storage for two years. Results showed that the size and
weight of Khoram fruits was less than Clementine (control). Khoram was more spherical with
easy to mid peeling. Weight loss of Khoram fruit during storage was lower than control. Color
indices as L*, a* b* hue, and CCI of peel in both cultivars were not changed significantly
during storage. TSS and TA levels in Khoram fruits were higher than control. The juice
percentage of Khoram fruit was higher (48.45%) than Clementine (40.12%). Khoram fruits had
the highest antioxidant capacity (34.29%) after 20 days of storage. Phenolic content of Khoram
peel at harvest time and at the end of the storage was lower than control. The vitamin C content
of both cultivars was not changed significantly during storage. Sensory traits such as taste,
sweetness, peel and pulp appearance, and overall acceptance were dominant in Khoram fruits.
In general, Khoram cultivar is suitable for freshness, moderate storability, good taste, high juice
percentage and optimal nutritional value.
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