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Common name botanical name Parents category
Clementine (scion) Citrus clementina cv. Cadox Unknown Mandarin
Satsuma mandarin (scion)  Citrus unshiu cv. Miyagawa Unknown Mandarin
Willow leaf (scion) Citrus deliciosa Unknown Mandarin
Fortune (scion) Citrus reticulata cv. Fortune Clementine mandarinx Dancy tangerine ~ Mandarin hybrid
(Citrus reticulata cv. Dancy % Citrus

Lee (scion) Citrus sp.cv. Lee paradisi cv. Duncan) x (Citrus clementina  Mandarin hybrid
cv. Cadox)

Robinson (scion) Citrus reticulata cv. Robinson  Clementine mandarinxOrlando tangelo Mandarin hybrid

Osceola (scion) Citrus reticulata cv. Osceola Clementine mandarinxOrlando tangelo Mandarin hybrid

Dancy(scion) Citrus reficulata cv. Dancy Unknown Tangerine

. Citrus reticulata (C.reshni .

Cleopatra (scion) Hort.ex.Tan) cv. Cleopatra Unknown Tangerine

Bam (scion) Citrus reticulata cv. Bam Unknown Tangerine

Younesi (scion) Citrus reticulata cv. Younesi Unknown Tangerine

Atabaki(scion) Citrus reticulata cv. Atabaki Unknown Tangerine

Moallem-kooh (scion) ISZZZ s reticulata cv. Moallem- Unknown Tangerine

Adib (scion) Citrus reticulata cv. Adib Unknown Tangerine

Mahalli (scion) Citrus reticulata cv. Mahalli Unknown Tangerine

. . Citrus reticulata cv. Dancy x Citrus
H . CV. ( .
oneybell tangelo (scion)  Citrus sp. cv. Honeybell paradisi cv. Duncan) Tangelo

Orlando tangelo (scion) Citrus sp. cv. Orlando (C1tru§ ! eticulata cv. Dancy x Citrus Tangelo
paradisi cv. Duncan)

Murcott(scion) Citrus sp. cv. Murcott (C.reticulatax C.sinensis) Tangor

Temple(scion) Citrus sp. cv. Temple (C.reticulatax C.sinensis) Tangor

King (scion) Citrus nobilis Unknown Mandarin

Sour orange (Rootstock) ~ C. aurantium (L.) Mandarin xPomelo Sour orange
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Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine

15 20 25
1 1 |

Atabaki 12 —
Orlandp 17 —
Lee 51—

Robinson &

Dancy 81— Subgroup la

Fortune 4 —
Mahalli 15 —

Younesi 11 J
King 20

Adib 14

Group A

Willow - leaf 3 —
Bam 10

Unshiu 2 —

Clementine 1 —

Murcat 18

Osceola 7 — Subgroup 2a

Cleopatra 9
Moallem-kooh
3

1
Minneola 18 J

Subgroup 1b

Group B

Subgroup 2b

Temple 19

Slio plo 5 & bty Ol oll (S50 S5 S Yo 2udIS JGT Y UK



Lum;.b Ly)iw\ LL; L‘)..:,J\ LJZ.:LQ.LS le.&)\yﬂjs
Jil““' B o_jjf BEEES) QS)}A E) ;.,.iz\ L\JJL_:JLLS

0 US8) s S 15 bl S

Component Plot

Lo 4 35 (PCA) Lol sla ail yo Loi 5 4 3
LSJAUG CJLQW LJNLN‘ > ‘) LA)\‘},::J‘}S 45 J\b e)L>-\

A o_jjf BE V.MS Gho alwd o_jjf 9 S ols

1.0
0.5
o™~
k=
kit
f=
g_ 0.0 VTOVZE g
g vaso V13
© G
-0.5] B
1.0
T T T T
1.0 -05 0.0 0.5 1.0
Component 1
V16= sl V¥ e Vil= iy V6=0 500l V= zlls
V17= sl 509,50 V12=_su! V7=l V2=l
VlSZQ\SJ}A V13:a)sr.l;u VSZJ«JQ V3:~_ﬂ.;.‘}l._v‘)
VI19= .3 V14=C.sl V9= 5L 54 Va=(4 o, 5
V20=&s VI5=dlas Jos V10=ﬁ V5=

Slio ple 5 & el Ol elol o (KU 08 Y0 (PCA) Lol slaadl o T ¥ 502

sge 5059 &S 3y Ol uwwm

©gen Cewigy O35 w0y SEF 035 O Slie b
LUl dops Vsl 5o ege b 5 oge b
SulBl Wl S By Sk coils it

Al SRR Oles & 55 6 50 A

S ol U Slie Sees 2B poaes

Ve 3 e Job Losee dsb o g lad oo
IS By Sosba cudls S LU Ao o
RS s Olas 5,508 L Rl

T Jsd) AL e

AY



(Citrus Blanco.) 5,0 ciliseo b ylendsS 40 & mobiyg oyl in0 (ow) s

SSOb calises slal s S 55 0 g oliend S0 Slis (bl LT s 1Y J g

o B e B e b ey Subis w0y S 05 SO0 & ol N
o ge Jsb 4 (mm) (mm) (mm) s 5.e (8) o5 (g) o 50 (g) 050 ) ’

VAV 08/ gy £/ YY/YY VY AL ov/¥Y okl
VYV 0+/4 ge/ \Al VA0 VEA 0+/0 Y4/0v !
/YA oV £Y/4 Y/0 10/0) NA R\vAls Ya/0 adsh s
/Y 00/7 go/A \A% YW 11/Y4 Ar/00 Y\/on Oprosh
AR A $A \Al YV 7aL) 40/0 T4/VA S
AR a\ri £4/0 Y/0 Yo/lo \WYE LYV v4/40 O gl 5
AL £4/A YAV s V8/0A AN, oY/Vo go/0A Y gl
V¥ 04/4 g0/A A \V/YA W E AMA EY/AY P
VTS £V ! Y V/84 o/+Y YA TV/AN [Je{Agrity
VA oy/v £en Y/Y Y\/e0 NY'E " Y /8A ~
V/YA 10/ oV \Al A/ WY VYoV Y4/ 8 Py
/v ov/e 04/ ¢ YA/YY \YAY 40/0 U Sl
V/EY \aral [AVA A HAVEVN Y/ AFAVEAS g\/0¢ a)Sr.l;u
\7ARS v/e oY/ YA YY/VY ALVEA AERVA! £4/YA Ry
VAA oA g4 ¢ Ye/eq ARVANY AY/0 AYAL i e
Vo oV 10/4 £/Y £4/6A YY/YV YE4/A YL/ JIBS{LR I
V/Y4 /e AZA\ § Yo/AV VY740 QY YV S Yl
V¥ oY/Y A% A YAV VYT v/t o\/ov <S50
Ve vo/t vy £/0 6/ YA/EA VAL/EA YV/AY e
VAR Ve oV 0 YY/4) \V/g Ve g/AN YA/YE LS
F** F** F** F** F** F** F** F** F'Value

Al e QLSS Y 31 30) Cilsen slay ol S 55 s a0k st diLis s (e sl

Lol Jls gme M| s )3) claﬂ.usa'a.:)gb Smg s gme ClE Ao ;384 S Cdo s Wyl S e S il pme Fx*
(o Jls pre Dl ds 3 0 &):d@)>)\;>ﬁ))\>b;'u;»;w Ao 240 )}S.l»g;j.aﬁu)\xﬂ;wﬁw\d'uw.y:];*

S0 3 gy Sl e ol &S S o s Wl S S Sl e :Ns

(b o ¥ Jsd 53 ol S5 LS 5 bl o Jsidor cpl 53 el 0350 OLS 5) 0 gme 53 Slis  SKtcen ¥ g
a3 Jsb bl oy 05y S 0js
ose 5 05 D omelus
o5 o5 oyt o5 o5z
Y WEINIY
oAy’ Y o gee SKEX O
A" var” M o0 e gy U3
N/ YAl YAl Y 0 gt s g3 Cualies
o AN oA v Y o3 Jsb
A YAt AN vax” vag” —/eY o gun lab
EVTIVARNVA VN, —s\” —ore” o o AL o0 b & o g a3 o

*=gignificant at 0.05
**=gignificant at 0.01

AA



2 Al S Sl s e 4 AL
«> 5 L 5 (Barata-Soares et al., 2004) Jle OLlS

& Olgeas L-galactono-1, 4-lactone 4Siul

Fose gt 3388 pybse ol (B by XS
Glucose-6-P ) ol slap 3l conl S 55!
S IV PRGN [ F (Laﬁj-ﬁ Ll 5 Isomerase
S gy Olgeay oolelS 3 55 6 35,0 Jlez]
L-galactono-1,4-lactone Olye L 5 oo eslixu|
Slampl cld Ol Sl L e SR

(8 JKS) conl asly 58l (6 s 5

)
)

OF Jee gl paze oS sl QLS b Qﬁ.ﬂﬁ)

L(X4) 0 90 “:M"j-.’. Q)) 9 (X7) 0 g0 J]a_g AJ.A}

A oS 1 (Y) ese 5055 s BB sba
JJ)\}QTLS_})JJMJJUJMJ&GJ\JE

Y =4.16 X7 - 151.85; R*=0.90
Y =2.42 X7+ 1.45 X4 -87.12; R*=0.94

S35 2 SN s Gl S S Ol b
U s laaasiie plu g ose & yely g Ol
Nematollahi, ) cpiie nlo mls L 2,108 .

sty calks (2005

glucose-6-P isomerase

‘ D- mannose-1-P

i GDP-D-mannose pyrophosphorylase

‘ GDP-D- mannose

l GDP-D-mannose-3,5-epimerase

| GDP-L-galactose |

'
i

L-galactose

galactose dehydrogenase

| L-galactono-1,4- lactone |

L-galactono-1,4-lactone dehydrogenase

\4
ASCORBIC ACID |¢ -------- .

ascorbate oxidase i

monodehydroascorbate reductase

‘ Monodehydroascorbic acid }4

ascorbate peroxidase * dehydroascorbate reductase .-

‘ Dehydroascorbic acid }4

e LS 3 (& sl ) S Sl o e s e 18 JKS

A



(Citrus Blanco.) 5,0 ciliseo b ylendsS 40 & mobiyg oyl in0 (ow) s

Loye Llg pad oo melu g o ool el ol
AL el ol
BERRSIPV S DR N S VR C N [H]
A Glalad S &S sl Ol il slaes S
S, Loy Sl s S
el ol il S e e et S
Lay bl s boalie LUl Lie b alin slus
oo wlS eSS L 8 sladle s il
ol el s ds etalin A, B Lol oy S slaslsd S
Loy cole g a0 Glate 03,5 53 oS sl 0L

sbwl ol & Kos Izl 5586 Lles 5 il

shils S ol

ol o 05 S 53 ol Slajlsad S e s Sl
Lk ol i 5 (S5 SAS1y
.(Gharibi et al., 2011)

S OS5 o e s kol
Ol ot 5 ol Slaaals s 53 g (sla; 556
2 blds hls bS5 st e
SaS b as ol ol 55 ccilisen slaos S 53 5 ool
.(Fikiru et al., 2011) LS o

2 S e

§5 S ke amd pl 4 b ags cnl s
Ot S
sle b aslis 53 5 )l08 o 00 o s slaaaseis
Ui ol olalS oS opal dlajlpd S
Ssl= sk LS s & el Ol s
Ot b S s S5 el Bl S Ll
o sdalin B Ll Lyl S e lsbias

2l s & eluy Ol sy 2

2l s & gelus O &S u-gl?d Bl
6LAUA}LZ U{JSW 3 v.i: 0 gan Sladasin
g Ml Ghuri 5 oME mlo ly CoiS

q.

Slio & om Wl e (St e
pxee pb (S35 Bl Sl (s 4 50 o))
Ll oo Sl e s pl 5l S B S
3 A s Al Rl S Oles 4 3 6500
S B ol o s B 03 K IS o
.(Scora etal., 1976) cl ax=LsU

Sio 2 Vo Sl sl (Soan o
et ok (SB5 Bl Sl (s 4 s o)
Ll Sl Can g 3l S By S ol
LUl cpl S Al o S2alS Ol Oler 4 6,500
(Scora et al., 1976) sl aLiU 5 g

Sl e e b Cute Shees pe
3l sy (SE3L Gt Pl S &S
Jor Sos Cdoo U Jie gl dogs 5l S n
J cpl b osyl bls)l s Cdo b s uS s
estia Mo pl (S5 s S WS (e O
zols w0l edalin Sl Siwar ol Al
.(Scora et al., 1976) ..

g5 550 55 Gedims ol L3 sl ey mk
Nematollahi, )  pdé=e & C’L“’ L ousleds
D S mlE L5 alie SLIS (2005
35 slize SIS (Bbrahimzadeh et al., 2005)
50 05 G pl o3 eal Sy m S romas
Oeiime Pl bl i slaslsdsS
S Ol &S 55 slize SIS (Nematollahi, 2005)
3 SSOPS Jelse sl b pr e o
S ks s sl dle caldls  Oles (oS
S Sl ealy OLES il Oladss AL b
Al-Rousan ) s LT 5 (Rui et al, 2006) _ass,S
U & ey Ole s, . (et al, 2012
Lol 5 S pled &S g 5050 cpl a5 L L0608

L g sl L;)l:;j) P EEY S QGIC S v U T



Ebrahimzadeh, M., Hosseinimehr, S., Mahmodi,
M., Gayekhloo, M. and Hoseiani, S., 2005.
Measuring the amount of vitamin C in citrus
fruits by a two step oxidation-reduction
titration method. J. Mazandaran Univ. Med.
Sci., 15 (48):26-31(Persian).

7.Fikiru, E., Tesfaye, K. and Bekele, E., 2011.
Morphological and molecular variation in
Ethiopian lentil (Lens culinaris Medikus)
varieties. Int. J. Gene Mol. Biol, 3(4): 60-67.

Fotouhi-Ghazvini, R. and Fattahi- moghadam, J.
2007. Citrus growing in Iran. Guilan
University, Rasht, 305 p.

Gharibi, S., Rahimmalek, M., Mirlohi, A.,
Majidi, M.M. and Tabatabaei, B.E. 2011.
Assessment of genetic diversity in Achillea
millefolium subsp. Millefolium and Achillea
millefolium  subsp. elbursensis  using
morphological and ISSR markers. J. Med
Plant Res, 5(11): 2413-2423.

IPGRI. 1999. Descriptors for  Citrus.
International Plant Genetic Resources
Institute (IPGRI). Rome, Italy, 1-66p.

Izuagie, A.A. and Izuagie, F.O. 2007.
Todimetric determination of ascorbic acid
(vitamin C) in citrus fruits. Res J. Agric.
Biol. Sci., 3(5): 367-369.

Majedi, M. 1994. Methods chemical test of
food. Tehran University Publications of
Jahad. Tehran, 108 p.

Manso, M.C., Oliveira, F.A.R., Oliveira, J.C.
and Frlas, JM. 2001. Modeling ascorbic
acid thermal degradation and browning in
orange juice under aerobic conditions.
International J. Food Sci. Techno., 36:303-
312.

Mazaheri-Tehrani, M., Salari, A. and Heidari,
A., 2006. Debittering the byproduct of
lemon juice extraction process and
production of armalade and drink. Iranian
Food Sci. Technol. Res. J., 2:53-60(Persian).

Moore, C.E. 1948. The determination of vitamin
C as a means of teaching iodimetry. J.
Chem. Educ., 25 (12): 671.

Nematollahi, C., 2005. Evaluation the effect of
Citrumelo Swingle rootstock on quantitative
and qualitative characteristics mandarins and
orange varieties. Final Report of Project.
Iran Citrus Research Institute, Ramsar, 21 p.

Rahma-Wati, S. and Bundjali, B. 2009. Kinetics
of the oxidation of vitamin C. Prosiding
Seminar Kimia Bersama UKM-ITB VIII. p.
9-11.

A

Dgh G 3 LS Ol sl e
3 5o pled S 5SS ST EE L e
Sl sl e (S Sl Sli) 6]
JU G0l s eas G LS S OIS meme
AL ey s sps e sl OLL s syls
2l s & el O sy » Llsds

bﬁ@)ﬂé%@%oﬁéuw

Sl Kl
Cigles Jlo Slaly 5 Solem b GRS
ot ol gy Al sl oKy gt p e
aman 33,8 o Sl Sas oLl 5l aS el
AL 58S LS e Dlidod ds gy s |
5 S5 abews oy (ALS Glakgad D3 505 el

.asﬁ& EEPEE

cl;.e
Al-Rousan, W.M.M., Ajo, R.Y., Angor, M.M.,
Osaili, T. and Bani-Hani, N.M., 2012.
Impact of different irrigation levels and
harvesting periods on the quantity and
quality of Navel oranges (Citrus sinensis)
and fruit juice. J. Food Agric. Environ, 10
(2):115-119.

Ameh, A.O., Isa, M.T., Ahmed, A.S. and
Adamu, S.B., 2009. Studies on the use of
trona in improving the taste of the extract
from Hibiscus sabdariffa calyx. Nig Journ
Pharm Sci, (1): 7—12.

Asgari-Marjanlu, A., Mostofi, Y., Shoeibi, S.
and Maghoumi, M., 2009. Effect of basil
(Ocimum basilicum L.) essential oil on gray
mold control and postharvest quality of
strawberry (cv. Selva). J Med Plant,
8(29):131-139 (Persian).

Ballentine, R., 1941. Determination of ascorbic
acid in Citrus fruit juices. Ind. Eng. Chem.
Anal.13: 89.

Barata-Soares, A.D., Gomez, M.L.P.A,,
Mesquita, C.H.D. and Lajolo, F.M., 2004.
Ascorbic acid biosynthesis: a precursor
study on plants. Braz. J. Plant Physiol., 16
(3):147-154.



(Citrus Blanco.) 5,0 ciliseo b ylendsS 40 & mobiyg oyl in0 (ow) s

Rekha, C., Poornima, G., Manasa, M., Abhipsa,
V., Pavithra-Devi, J., Vijay-Kumar, H.T.
and Prashith-Kekuda, T.R., 2012. Ascorbic
acid, total phenol content and antioxidant
activity of fresh juices of four ripe and
unripe citrus fruits. Chem. Sci. Trans, 1(2):
303-310.

Rui, W., Xue-gen, S., You-zhangl, W., Xiao-¢l,
Y. and Juhani, U., 2006. Yield quality
responses of citrus (Citrus reticulate) and tea
(Podocarpus fleuryi Hickel.) to compound
fertilizers. J. Zhejiang Univ. Science B,
7(9):696-701.

Seifi, S., Nemati, S.H., Shoor, M. and Abedi,
B., 2011. The effect of plant density and
shoot pruning on growth and yield of two

ay

pepper cultivars. J. Hort. Sci., 25(2):194-200
(Persian).

Scora, R.W. Esen, A. and Kumamoto, J., 1976.
Distribution of essential oils in leaf tissue of
an F2 population of Citrus. Euphytica, 25:
201-209.

Smirnoff, N. and Wheeler, G.L., 2000.Ascorbic
acid in plants: biosynthesis and function.
Crit. Rev Biochem. Mol. Bio, 35(4):291-
314.

Wagar, A., Pervez, M.A., Amjad, M., Khalid,
M., Ayyub, C.M. and Azher-Nawa, M.Z.
2006. Effect of stionic combination on the
growth and yield of kinnow mandarin
(Citrus reticulata Blanco). Pak J. Bot, 38(3):
603-612.



Eco-phytochemical Journal of Medical Plants, 1" Year. Number 3. Autumn 2013

Comparison of Vitamin C in Mandarin (Citrus Blanco.) cultivars

Babazadeh Darjazi, B'*.

'Department of Plant Production, Faculty of Agriculture, Islamic Azad University,
Roudehen Branch, Iran

Abstract

Various studies have shown that vitamin C as an antioxidant can protect the body against
damage caused by harmful molecules called free radicals. Free radicals can cause diseases such
as cancer, heart disease, arteriosclerosis and arthritis. It seems that mandarin cultivars affect
vitamin C content of resultant juices. The aim of the present study is investigation of vitamin C
levels in 20 mandarin cultivars Vitamin C content was determined by titration with potassium
iodide. Data were analyzed using one-way analysis of variance (ANOVA) and Duncan’s
multiple range tests. The amount of vitamin C ranged from 20.06 to 53.33%. It should be
pointed out that juice obtained from Citrus Clementine showed the highest content of vitamin
C.Since the vitamin C content of citrus juice is considered as one of the most important indices
of its quality, cultivar has a profound effect on juice quality.
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