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A Chemotaxonomic Study on the Citrus Plants

Huh In-ok* Ko Kyung-soo**

Summary

25th Citrus species and 3rd other species were studied on the composition of their Flavonoid

compounds to identify relatonships, their taxonomical position and strain of native Citrus, These

plant were groued into 5 alliences based on the quantitative analysis Flavonoids by HPLC, which

were nearly identical to the subgenus rank by Tanaka and Huh,

The Flavonoid patterns of HPLC are classified into § allience closely related to their mophological

system,
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9 Macleod (1966) + Citrusfi %2 Hireh ol
A g el ERE &SI

~75-



2 Cheju National University Journal Vol 30 (1990)

Nishiura% (1969)-& Citrushé ##pe] Bk &
%% Flavonoid K4S ¥FEsle] Hesperidine#t,
Neohesperidine®, Naringine®, Isonaringineffo
2 J9lo o, Kamiya®} Esaki(1971) + Flavonoid
F W54 #3io] Rutinosides} Neohesperidi~
ne® X3z oAl 13@EPe 2 rid. 29
Tatum3} Berry(1978) 7} fat acid i 53 HEHE S}
o AFMERYL SBEHES WEddd ERE
ach 43 ¥ 4+ USE FEHn U,

U WHEELS wiHol A (1982) Citrusfe] RF
7 MMBIERRS 358 RIE MeOH aT¥tE
BEA€ o#Elz 2 #fd TLCE #sld °§
el % e FmeAE BRY v de
o B, £(1985)-& Citrus 5283 73k S
¥8 Chloroforme.2 #hH3 ] GLC(Gas Liquid
Chromatography) & WF#ste] #ikHS RoHES B
gt

& KEoll M= HE, Swingles] 4EMR A
F Fol kol CitrusBiol 4 188, BB
¥4 78 3 &M, PoncirusBb ¥ FrAMERE
Sebelinia WY & 1#e PRE s BRR
Flavonoid® #F|f, HPLC(High Performance
Liquid Chromatography) 2 4473tz &M » MR
o BRAAE BRI RAHE RiEEH A
7 F4H4EY BNEERKS B L) (s &
f€ A% ZWREE AnA &k WS WA
o},

HE 9 HiE

& Wl A& Rutaceaeft 28% (Table 1)&
19874 6A0l EXE HHsted 2 Big 879
B A0dS Mzt BEE sgct.

1) #H Flavonoidel %

A3 EiEY HF 1¢g2 Ethylacetate 20mfZ
Kig kol A 2412 pefniE@ste] HiHHslz 2 Bk
¥ 22 Aoz 33 sz £hiie 35C
ol HEERFESH] # Flavonoid® 3t lct,

2) #Hae| WM

B5 Flavone 3%%¢ Flavono! 1£% Fig. 1)+
77t 2~3mgg S 2ol 10m HiE flaskol 4
MeOHZ #MA A BMgge 2 sigio).

3) SIrEEe BN

H Flavonoidd] 48] MeOH lmfoll ¥ ODS-
S(TOYOSODAM) o #4712, ODS-Soil 1af
MeOHZ i3t 2 £¥S MY &, HPLCH
MeOH 1mE ¥MAIZH}, HPLCe HEAZ- BS
AHEKE W M Flavonoids] #EIE 2~10
p0F HPLCel :Asted Elkstsich. (Chart.1)

4) HPLCS| &4k

crushed raw material

extd, with hot AcOEt, 20mfx3
AcOEt evapd. in vacuo

added MeOH 2m¢

MeOH soln,

purifie with ODS-S

MeOH evapd, in cenf, evaporator
added MeOH 1a¢

crude Flavonoid

Chart 1. Separation of Crude Flavonoid from:

Citrus spp

#i= TOSO< HPLCE f#ifiste] olefjs} 7o
BTl Al TS S e,

Column : ODS80TM (ID3,9XL250ax)

BEHE : 65% MeOH K : 0.8mf/min
¥ Uv 254/nm BREE 1 0.16AUFS
R Y EE
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Table 1. Sampling sites and dates of the Citrus plants examined

Tanaka's systems (1966) Species (abbre) Locality date
Citrus ® Jun. 1987
Archicitrus 4
Limonellus C. aurantifolia{ CAU) Japan -
Citrophorum C. lmon{CLI) 4 4
C. medica(CME) 4 4
Cephalocitrus C. grandis(CGR) 4 »
C. hatssaku(CHA) . »
Aurantium C. aurantium{CAG) 4 4
C. natsudaidai{ CNA) 4 4
C. sulkata(CSU} ” ”
C. sinensis( CSI) 4 ”
C. po(ClY) ”
Natacitrus  Osmocitrus ”
C. yako(CYS) ” ”
C. sudachi{CSU) ” ”
C. raraitachibana (CKA)} . ”
Acrumen C. unshiu  ohungds(CUS) - -
hunggin(CHU) ” ”
C. tangerin(CTA) ” -
C. tachibana(TAC) 4 4
C.  kinokuni( CKI) ” 4
Fortunella
Poncirus F. japonica(FJA) - 4
Seberenia P. rifoliata(PTR) 4 ”
Native seberenia (SEB) 4 4
C. x sankyu!(CSA) Cheju -
C. * dangiigkyul (CDN) ” 4
C. % Fplatymoma(CPL) - 4
C. * junos(CIU) ” 4
C. % chungkyu! (CCH) 4 4
C % dangkyd CDA) . .
C. x farantium!{ CFA) . ”

¥ AE-2 B (1982, 1985) 94 Flavonoid%¥FY o]
Citrusfi§ #%HAHe EEHEL A 447158 A
o2 WY ¢ 2den, ¥ XSl A Flavone 3
Ml Flavonol 18 (Fig.1) ¥ MEE32 3o
HPLCZ FEEY¥o 24 Rutaceacefte] BN 3 M
flel HEBMGE HEEH s

Bio 2 343 Flavone 383 Flavonol 189

HPLCel| 93] ¥2}% Chromatogram-& Fig.3o]x,
Citrusjb W45 A #iH¥ Flavonoid 4%l 4] 9]
Chromatogram-2 Fig 43 3t}

Ba Av Aed 273t 4 224, B 114, C
€ 1953 D 184dHelA foldtA Easigie,
o] & #& S| calibration curve® #FHA3 AAL Fi
g.2% A, ol Ediz e " CitrusfhiEN
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Fig.1. Standard of Flavonoids.
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Fig.2. Calibration Curve of Flavonoids B . A

P

1
0 10 20 30 (min)
Fig.4. HPLC chromatogram of EtOAc fraction
in the Citrus canaliculata.
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Fig.3. HPLC chromatogram of standard %< Poncirus Fortunella, Seberenia§s} Citrus/
flavonoids oAlA C. lime, C limon, C. sudachio]xL,

30ng/sample 1lg °|82 43 #EP AL C
25%7 5149 Fortunella, Poncirus % Seberen  gronds, C. hatsaky, C. medica, C. yakoglch, =%, F
iaol] &4 % Flavonoid®] &7 &S Table 20l lavonoideh Flavonol®] &2 Archicitrusel]4 &
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Table 2. Contents of flavonoids in Citrus spp.

Contents of flavonoids (ng/Dried sample 19g)

Sample

Standard A Standard C Standard C  Standard D Total

C. auraniifolia 0 0 0 0 0
C. kLmon 0 0 0 0 0
C. medica 4 10 8 1 25
C. grandis 9 0 0 14 21
C. hatssaku 4 0 21 4 29
C. aurantivm 21 15 0 147 184
C. natsudaidai 59 0 8 30 97
C. sukata 29 0 83 22 134
C. sinensis 17 94 4 99 244
C o 35 17 66 115 233
C. yako 0 4 15 0 19
C. sudachi 0 0 0 0 0
C. karaitachibana 236 292 0 292 820
C. unshiv  hunggin 4 10 21 31 72
chungdo 17 29 57 44 147

C. tangerin 700 60 0 700 1460
C. tachibana 443 133 0 913 1489
C. kinokuni 590 89 9 673 830
F. crassifolia 2 0 43 45
P. tnfoliata 0 0 0 0 0
seberenia 0 0 0 0 0
C. * Sankyu 133 7 0 65 205
C. x Dangungkyul 26 2 0 23 51
C. * Platymoma 317 27 0 382 726
C. % Junos 59 6 0 113 176
C. x Chungkyul 29 10 0 71 110
C. % Dangiyja 82 11 5 140 238
C. x Farantium 20 2 0 37 59

2 WHEgl e o Metacitrussh C. unshiw} C. kinoku-
el A WS et

AFx AWFEFFAAE C  sanbyl, C
dongiungkyul, C. chungkyd %0 C. aurantiume] Metacitrus
s} 7to] flavonole] $1= Flavone®| # o] 50ng
o)A A&siglen C damgajrl Archicitrusst 7
o] flavonol¥& &H+ PYAE 2gict.

ojAe BRE 79 5AF ¥y £
FAAE vimdte 2 2y g Ao,

1) C daidai C. natsudaidai C. iyo, C. sulkata, C

o] ¥ Flavonoid®] ¥ao] 100~250ng¥ ¥+
8o}, %3] Flavonol¥ 10~70ng §#3& group
o224 MA$(1966) 9 AurantiumAel 4,
Swingle (1943)-& Aurantium hybrid2 v e
24 &3 #1985 9 Asst YAt

2) C.  kinokun:,
tachibana, C. kakai tachibanad

C.  platymema, C. tangerin, C.
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o] #& Flavonoid®] #ake] 700~1500ng ¥-$-3}
< groupe. 24 Md(1965) 7} Metacitruss Acru-
menol 438}, Swingle(1943) o] ‘reticulite cloue”
= S MSelth, ol &3 (1985, EE
(1982) o} AN e groupe = ¥ A
E Ads dAsg,

2) C unshie] F=so} FAL &3 FF(1985 7}
CHCl, 284 60%8] 4Toll4 FARAE 22
sldn, & BFEAAME Flavonoide] Total &fke)
80ng3 150ngel: 2% Flavonol®] ¥ X #e HE
o] ol-$ FAMElA Bglew 443 Metacifrusdr Os=
mocitrus®] Euosmocitrus o}# 3 Pseudoacrumen
22 FE3}e BP0} YA Holc},

4) AFE AAF2) S AN B (1966)

Table 3. Contents of Flavonoids in Citrus spp.

3 922 C Paymamaz %2 C junas, A&
C auratium, 28|32 AFL C tachibanes. w5tz
Aoy FA4E (Dongjungkual), AF (chungkyul)
A @2 Dongyaja) £ o1 HEsA gz i,

M (1924) 3} C, tachibanaz 22% =2 4}
EL H49 F3o] 309914 ¥l 6922 7)Ao
de A Zo] AEBMEMNe 2 HEL FiffolAl
FF(1978), &3 #F(1979)7F nu ¥ w} g},

A XS RN e C fachibana’l 3 Flavonoid
2ol 148mgel w8 C sanbulle 205nge) A&
Aed Hpo FFee d2n =4 C  nipokoreana
7} % Flavonoid &#ko| 820nge! #Eo2 Mol C
sankyual2- C. nipokoreana®} §A}8te] C tachibanaol+
252 1 A U Ae2 B (Table 3.).

Contents of Flavonoids (ng/Dried sample 1g)

Sample

Standard A Standard C Standard C Standard D Total
C. nipokoreana 236 296 0 292 820
C. rtachibana 443 133 0 913 1489
Sankyul 133 7 0 65 205

C. junol &M+ Swinglett A7t 539849
A#E Fdn ek, =3, HH7) Metacitrus2
S Aste 22 &3 #/(1985) = A4 Patt
ern® 2 Archicitrus® AurantiumiEel & 4
TAE vasln gk, & AFAAM=E F
flavonoid &Ml C junow} 178ngs &K= A
2 C. daidav’} 83nge] FEX-F ¥ele 53 nobilitin
ERBAA F48 Aoz Mol C jumost Archicitrus
o &ty Aoz Ag=gcl. =3 =injo] =%
%3 ot C dongungkyul, C. chunghyd, C. samkyul % -
C. auwontiun2 Flavonoid-g #-43tn U ¢ A
5o 2 dol Metacitrusst FAlslgdxz, C  dangyaje
+ Flavonolg o4 SH3 ™ # Flavonoiddtko]
240ngel Z o2 xo} Archicitrus®] Pattern® $4}+
e,

5) Citrusf§} 449 Fortunella, Poncirus %

Seberenial§ %2 FlavonoidZl A9 K== &
€ A& Citrush§ A&l vz} 10~15¥ o} 4
Foll A &g AlAste] £7F H Aol £23 key2
4] Flavonoid Ee AEEFaH 9u)E 24 =
ict, =3, Citrus® FolA Archicitrus7}
Flavonoid #3gke] 2z, t}go 2 Metacitrus7} =
ko] @ HEFL WM fddAe AHEq
2 g5 dga §A,

22} Citrushh ol 4o 4txrt & C
lme, C. limon 3 C. sudach@| A& ALl W= A 9%
<+ AL doAolyled, oe
Chalchone-Flavone- Isomeraser} A=A 3}
Ae 2 EL2¥4o]l A gdE 23 (Sanwaka, 19
89)st @Al e Aoz Ao,

o] 43} o] ¥u) Flavone 3% %9} Flavonol 1%
& AZALeE § 4EEFUN dFe gy y
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