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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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LrouiiS B pas w3590 5 e (DS 2395 4 Cond) Wigd oo Sl 500 &5 (ploogee g Wby oo 1) (n e el L
(V) s
ogw0 0, lac duo o

olalS 5 YL T FAIED L oy 4y 5bo s cdils o b (g loline glis ogmacs] doys HLai 51 cuilalS 5 o5 (sl
G )0 8l oge Of (lie 55 08y (S 5 Sbloy 5l Gy slaless clap oy ole, (Y Jgaz) 052 L FNY L
idgly b (VF) 5 (shogtoms 4l (55,) 1 OVIFY b (5,5 4y (3,) FYAB atals ;o Lal 55,0 oylae oy oa
O0) w155 L FVE XYIOY XTIV 5 @ o] polie a5 ol dslie 590 5 5,0k (ygmml (slaed ) o lac s o
397036 2 09l 035 nl 09 e oaaas i goge (nl g Sl ax g JB ey ()6 sl T FAIFO ojlae e
ol § S ogue] Cario slp
ogs0 0,Lac EC 9 gl

FIAY Slade b cudls 5l am 59, Vo ogee glin 28,5 513 08, 5 6555 Do oole b3l 130 05 0900 PH (l5e
ayaed LPH olsee (F 5 ¥ sl Jsoz) 05 (FIAF) uilalS 51 (FITF) 508 p,5 o8, oplas PH i S50 Oty o
95750 (ol 5 0lsl8 ol iy LS po 50 95750 I glaol (lie 03l oS PH azj2 5 9l (5o alay
oy Bzl 3 Lol ol b gured TA 3 Cond PH glo i 55 py5 5,0 50 VY el Sy sl LS 10
AY AY) 0

A


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

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1400.22.1.8.9 ]

oS g o ol 55 sla T

S YL YIAY lade b piledS 18, 10 4S5 ek 4y gy Siglase (g lolias jobo 4y 08, 4y Ay 090 o,lac G xSUl Colan

aald )3 aly w6y Wk (K56 50 EC e (25155 50 (F J9az) 02 s gl Guionjishee VVO laie b o5
oylac ;0 35250 Joxe yolic ol 5l L;a)ﬂﬁ oS colas cools (VF) cils )18 e il 0 uices 5 oo Y-Y/FY
Lb:\.olg‘ o)lﬁo w):u o.)..JbouL.u “”‘9%5" ua.>L~.v U‘»’J m‘l&‘ ‘L,:‘):Lu (Y%) Sl 090 MSLJ Lglc\.oli o)lﬁo r:Li?:.u.o‘ 9 0gu0
OrslelS a4y Cd (g Fptrdne <l p,5 ()0 a5 C8 5 ass (lgv co elwl (pl il ogee CBL ol oy 0 ag e g

Sl

(Sl (b (K56 03, 99 0900 (bt Sla STy (F 2 Lo et -V g
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).
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Fig. 7. Symptoms of peel disorder of Clementine (A) and Khoram (B) mandarins at the end of the storage period.
(slolsl 090 (bl 50 (9) py3 (K6 g () (iiledS (S5)6 j0 gy ol (slacilis -V S

S 3 AR

o ol aoy0 (539 Vb el bawgie b Ll (6 S sy Csgn b g 55555 a3k Cangy S5y (il p 3 (S50

o eSSl 508 e 4 Gl Slales e el e050i b (55518 o 5 (555036 (6l cnlin a3y 4
SIS B L (595030 sl o)l (503 £ 55 08 cE5omme 3 Bl oo ailine (L) sloaSd 4 sy Sl Ll
Sl (S 09,5 slaed, plo wiile i 08 ol el eslin (2138 5551 L5 Y oie 0l 0oy iogllas pabs ot

sl o)Ll b (il o b STs) oge Camsgy Carsb, 05,0g S5 sl lous 51 onliciul &y jL5 g 4nil S SYsb
S !yl

e Shoss Slaogee 5 LS 1o 0aKimgh V1Y 21V 2011 A g o)l by oidghy o5 5l ot allia ol
D98 o0 6 |l axly (] Jbo Colos 5l aS Cenl (el )

References &bw

1. Abdrabboh, G.A. 2012. Effect of some pre-harvest treatments on fruit quality and storability of Canino
apricot under cold storage conditions. J. Hort. Sci. Ornam. Plants. 4: 227-234.

2. Abdur, R., H. Saeedul, A.K. Shahid and A. Syed Ghias. 2010. Fruit quality and senescence related changes
in sweet orange cultivar blood red uni-packed in different packing materials. Sarhad J. Agr. 26: 221-227

3. Abouzari, A. and N. Mahdi Nezhad. 2016. The Investigation of citrus fruit quality. popular characteristic and
breeding. Acta Uni. Agri. Silvicul. Mendel. Brunensis. 64: 725-740.

4. Aghajanpour, S., M.A. Ghasemnejad and M. Faghih-Nasiri. 2011. Hesperidin and naringin amounts of
mandarin fruits affected by rootstock and variety. Master thesis, Saveh Azad University. (In Persian).

5. Ahmad Shah, SW., J. Muhammad, Q. Muhammad, A.K. Sher, M. Talat, S. Muhammad, F. Abid and L.
Muhammad. 2015. Storage stability of Kinnow fruit (Citrus reticulata) as affected by CMC and guar gum-
based silver nanoparticle coatings. Molecul. 20: 22645-22661.

6. Alferez, F. 2005. Low relative humidity at harvest and before storage at high humidity influence the severity
of postharvest peel pitting in citrus. Hort. Sci. 130: 225-231.

7. Alhassan, A.F., S. Mohammed and F. Appiah. 2015. Effect of harvest time and storage duration on physico-
chemical properties of citrus (Citrus sinesis var. late valencia). UDS Inter. J. Devel. [UDSIJD], 2: 37-46.

8. Anonymous. Agricultural products statistics. 2020. Planning, Economy, Information and Communication of
Technology Center. Ministry of Jihad-e-Agriculture, Tehran, Iran. (In Persian).

9. Arnon, H., G. Rina, P. Ron and P. Elena. 2015. Development of polysccharides-based edible coatings for
citrus fruits: A layer-by-layer approach. Food Chem. 166: 465—472.

10. Bor J.Y., H.Y. Chen and G.C. Yen. 2006. Evaluation of antioxidant activity and inhibitory effect on nitric
oxide production of some common vegetables. J. Agr. Food Chem. 54: 1680- 1686.

11. Brand-Williams, W., M.E. Cuvelier and C. Berset. 1995. Use of free radical method to evaluate antioxidant
activity. Leb. Wis. Tech. 28: 25-30.

12. Fatahi Moghadam, J., S.E. Seyed Ghasemi and K. Najafi. 2017. Evaluation of Physico-biochemichal
Characteristics of Fruits in New Varieties of Noushin and Shahin Mandarins During Storage. J. Hort. Sci.
31(4): 751-764. (In Persian).

13. Fatahi Moghadam, J., S.E. Seyed Ghasemi and K. Najafi. 2018. Evaluation of fruit physico-chemical
characteristics of new mandarins Noushin (Citrus reticulata cv. Noushin) and Shahin (Citrus reticulata cv.

oy


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

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1400.22.1.8.9 ]

OhlSas 5 e b5

Shahin) during different harvesting times. The Plant Pro. (Scientific Journal of Agriculture). 40(4): 77-91.
(In Persian).

14. Fatahi Moghadam, J., S.E. Seyed Ghasemi and S. Madani. 2017. The effect of five rootstocks on physical,
mechanical and chemical characteristics of "Yashar' fruits -a new mandarin- during ripening stages. J. Plant
Pro. Res. 24(2): 109-123. (In Persian).

15. Fattahi, J., Y. Hamidoghli, R. Fotouhi, M. Ghasemnejad and D. Bakhshi. 2011. Assessment of fruit quality
and antioxidant activity of three citrus species during ripening. South-West. J. Hort., Bio. and Envir. 2: 113-
128.

16. Food and Agriculture Organization of the United Nations (FAO STAT). 2016. Citrus fruit fresh and
processed annual statistics. Commodities and Trade Division, FAO of the UN, Rome.

17. Fotouhi Ghazvini, R. and J. Fattahi Moghadam. 2010. Citrus cultivation in Iran. Gillan Univ, Press. 350p.
(In Persian).

18. Gardner, P.T., T.A.C. White, D.B. Mcphail and G.C. Duthie. 2000. The relative contribution of vitamin C,
carotenoids and phenolics to the antioxidant potential of fruit juices. Food Chem. 68: 471-474.

19. Golein, B., Y. Mohamad-Alian, Y. Ebrahimi, and F. Nazerian. 2012. Introduction of Yashar as late ripening
mandarin. J. Res. Find. Crops Hort. Plants, 1: 11-25. (In Persian).

20. Hagenmaier, R.D. and P.E. Shaw. 2002. Changes in volatile components of stored tangerines and other
specialty citrus fruits with different coatings. J. Food Sci. 67: 1742—1745.

21. Jaffa, M.E. and H. Goss. 1921. Nutrition studies of some new varieties of citrus fruits and avocados. Calif.
Avo. Soc. 8: 58-64.

22. Jahangirzadeh, E., H. Rastegar, E. Hayatbakhsh and Y. Mohamad-Aliyan. 2009: Selection from F1 progenies
hybrid of sweet orange x clementine and evaluation of their clematical adaptation in North and South of Iran
(second stage). Final report of project. Agricultural Research, Education and Extension Organization, Iran
Citrus Research Institute. 47-17-17-93103. (In Persian).

23. Jimenez, C.M., J. Cuquerella and J.M. Martinez-Javaga. 1981. Determination of a color index for citrus fruit
degreening. Pro. Inter. Soc. Citricul. 2: 750-753.

24.Ke, D. and A.A. Kader. 1990. Tolerance of ‘Valencia’ oranges to controlled atmospheres as determined by
physiological responses and quality attributes. J. Ameri. Soc. Hort. Sci. 115: 779-783.

25.Kluge, R.A., M. Luiza, L. Jomori, A.P. Jacomino, M. Carolina, D. Vitti and M. Padula. 2003. Intermittent
warming in ‘Tahiti’ lime treated with an ethylene Inhibitor. Postharvest Bio. Tech. 29: 195-203.

26.Lee, S.K. and A.A. Kader. 2000. Preharvest and postharvest factors influencing vitamin C content of
horticultural crops. Postharvest Bio. Tech. 20: 207-220.

27. Meyers, K.J., C.B. Watkins, M.P. Pritts and R.H. Liu. 2003. Antioxidant and antiproliferative activities of
strawberries. J. Agr. Food Chem. 51: 6887-6892.

28. Mohammadian, M.A., Z. Mobrami and R.H. Sajedi. 2011. Bioactive compounds and antioxidant capacities
in the flavedo tissue of two citrus cultivars under low temperature. Brazil. J. Plant Physiol. 3: 203-208.

29. Plaza, L., I. Crespo, S. de Pascual-Teresa, B. De Ancos, C. Sanchez-Moreno, M. Muoz and M.P. Cano. 2011.
Impact of minimal processing on orange bioactive compounds during refrigerated storage. Food Chem. 124:
646-51.

30. Rapisarda, P., S.E. Bellomo and S. Intelisano. 2001. Storage temperature effect on blood orange fruit quality.
J. Agr. Food Chem. 49: 3230-3235.

31.Ravazi, S.M.A. and M. Bahram-Parvar. 2007. Some physical and mechanical properties of kiwifruit. In. J.
Food Eng. 3:1-16.

32. Razavi, M.A. and R. Akbari, 2009. Biophysical properties of agricultural products and foodstuffs. Mashad
Uni Press. Second edition. Pp 304. (In Persian).

33.Rodrigo, M.J., J.F. Marcos and L. Zacarias. 2004. Biochemical and molecular analysis of carotenoid
biosynthesis in flavedo of orange (Citrus sinensis L.) during fruit development and maturation. J. Agr. Food
Chem. 52: 6724-6731.

34. Roussos, P.A., C. Paziodimou and M. Kafkaletou. 2013. Assessment of twenty two citrus cultivars (oranges,
mandarins and lemons) for quality characteristics and phytochemicals concentration. In: Proceedings of 2th
Balkan Symposium on Fruit Growing, 5-7 September, Romania. pp. 657-663.

35. Singh, K.K. and B.S. Reddy. 2006. Post-harvest physico-mechanical properties of orange peel and fruit. J.
Food Eng. 73: 112-120.

36. Zhang, H. 2007. Electrical properties of foods. USA. 1:485.

N


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

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1400.22.1.8.9 ]

Iranian Journal of Horticultural Science and Technology 22 (1): 41 - 54 (2021)
Research article

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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