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1% E-3

EMEA RSl e H#HBE EWd Xatd ,3HA flavo-
noid¥% ¥ AR WMAME MEBFosH HEie ¥EKEMK 9
R A¥kme MRS FHstn, = EXHY AR|FENH NLEE
wsl . stgdeh.  MeOH Ext+ ®ikel =l CHCl; % flavonoid
a¥lezr mMmitifKsld , TLCE 78l 21 F flavonoidf#|E
GLC & 75l phenogram ¥ polygonal diagram& fEE A o
CHCl; 4 #19 #%, 5%%5=2 H¥edd =24 Tanaka P ke -

fford® Mo = Eslxn flavonoid A Hldl A+ =z 9=

i

fimbo! MEMHFEE Jebin ddod, o FA4F TLCA g7 ®
ABES HAkw AEET LA sted AAY Aoz oAz ow
=g gdoz FBWMA BEE ¥ RARMELE RKFMese FHike
Ag BIRE A4selo ¥ ez EMSUc. flavonoid HFl
o sl GLCE HiTE &R, 14 %7 —-A 1R [imonia ,

A 2 X5 : grandis, A 3 %% glaberrima, hassaku, medioglobosa, obo-
voidea, natsudaidai A 4 %) . aurantium, cyathifera, | 5 RF| ; fukuha-
ra, valencia, trobita, yoshita, miyauchi, iyo, wukumort, tamurana,®| 6 %51;
jwos A T F5 . hanaju,A| 8 5 ; unshiu,® 9%Y|; reticulata, tachibana,

suavissima, leiocarpa, plat ymamma | 10 %5, kinokuni, sudachi A 11 F&.

5 : madurensis, dangjeongkyul,#| 12 %%l ; dangyuja,#| 13%%|; doryonky-
ul,#] 14 %% jinkyul —2 J¥o ZE8sdzm of RiEL SNEH

SEkES AY —HKie= Aoz EBEBHsdd.
__2_




I . #5 A

Citrus B ML HEY odE F422 g Ado LES
TIL OFE ORHEMECA #Y R HE Shozy 2 2} 7] 7}o)
Baste Fd RFEA BHEIAD,TFd a8 MmERSH o] o1
SE4, BREL AY HHEAN oS, BEFES FEEL sy =
3t 4 Aoltk  (Reuther et al,,1967 ; #E, 1976 ).

X BrRwe ARHEA 725 Fo Engler 71193146 1150
2,3l 1943 4 Swingle 16f 2% , Hodgson & 1961 4
A 36fo M HEsdom Tanakat 19661de] i@ =
1 Htkel FRsly ERELEYN B TYsld 159Moz  HEs
$5  (Reuther et al., 1967 ),

olstZel X B HMWE ZMEMMK, neophyosisol o3 EHEY
FIEMER BRREES REH o &, FE Y S xf gt
ABRAE d¥Astn, 9 BEZ JdA$E B 2 RBEY =35
TE BA, 1#, kS, KERE P SRS dol4Y SESel 2Al AW
H7 el ABMEEFMNA BEIozE EL TS ofd o
447t e ( Albach and Redman, 1969 ).

gd BIKR H#HEKBolY # 200FES X B Mo e HH
M7zt LKRES A £ R, flavonoid & ( Matsuno, 1958

a,b i H#, 1961 a,b: Coffin, 1971 : Nishiura et al.,1969,

1971 a,b | Kamiya et al.,1972 ; Tatum and Berry, 1978 ),




(

coumarin % ( Guitto et 2al.,1976 ; Gray and Waterman, 1977 ),
carotenoid % (Yokovama et al.,1965 . Gross et al,, 1972 ;
Kobavashi et ai.,1976 & Tada et al,,l976 limeda, 1976 ) , limonoids
( Dryer,1965), essential oil ( Scora and Torrisi,l966  Kinoshita
and Murase, 1971 . Coleman and shaw,1971 . Dinsmere and
Nagy, 1971 : Lund et al.,1972 . Moshonas et al,, 1972 a,b .
Nagashima et al.,1975 | Ifuku et al., 1977 . Ahemed et al. ,
1978 a,b ) ¥ 2] 8} 4k % ( Nagy and Nordby,1974 © Nordby
and Nagy,1974 )2 grel 100 Lk Hegs ded, Swingaie
Reuther et al., 1967 )& o]y AT MO HEstA, S EHaes
49 KRR AEiHEkS  Hthd HAESE wrch =4

A

e e AR gk wh o slek,

j4

u
ALS

R ‘
A IS el W3 BASEFN HRZ < flavanone % M &
|

s alow 19594 Kefford7t hesperidine ¥ % naringin
gro v  azli 1961 4 Horowitz 3= rutinoside &3} neo-
hesperidoside Brog 24 uUrHEs H0A (Albach and
Redman, 1969 ).

2 & Nishiura® ( 1969,1971 )& 4 Ll ffpel Frgat A,
ez EHERA 4R flavono'idf': B RECH T sk
TLC & &3t , 1 % Difﬁ-ﬁ'%% 4032 hesperidine#¥,

neohesperidine &, naringinf % isonaringinf o2 U

o ooy, A &Lsted Kamiya ( 1971 Y- flavonoid® MAME




Zalel 134 Moz U, 282 Scora® (1966 ), Pierin-
ger 5 (1964 ), Kesterson ( 19614 ) % Macleod ™ ( 1966,
1968 ) & A g ATl w, BE O T4 & KMalH T GLC
2 Hedisled  FERISl AR T e ®WE wb dTh

ey A AT WA SmEEr SXEHEA &P 2

flavonoid & WAL o wmsb wolajfel Jacl wml wdulel K
Geut FWS Fole AT, MBS AENY & sl owslvb
el webAn oL ApEabe]l A ubAAl #BIsle wdE T
F#7t =2k

g4 ML HECo 24 TLC®sE obdel, Sl FL A&
o] awdHT, WEEAL 2 HAE dWaltHel waHAartx 3
g ol

oo A FRelA L BHMB KMsD e 17F%, 4K, 3
B fERiE s FEE 9 Ml 3HEDS FAoR, & B W

43 RAHT FHMtsd TLC ¥ GLC= ¥ =:5}1, Sneath

ki

s (1973 )¢ UPGMA#3 A =0l E3 Polygonal diagram
row 1 HEEMELE nag F, B HBGEKRS B#astan, ¥&k
o] fEkigol B F, Aw, SAF, ¥ HEEHR (L) 4 femel

e omysy EES Wl sk sh

- -




f.oepe W HsR E
1. % B R

19804 108 Eigd A 118 wiy7bA Bl A4S E

3 &, sk,
Wl o] 4 Mkl an li M 17 R, 4 KEL, 5 M HESE DA
E cEfho] el WG, BORG, NS, SU, dEARRS] 5 MRS
g Anrel BEEiHS, A% (AbE ) ( Kim and Huh, 1979 ), A

( Fig. 1) =4 % ffhkdd b Fig.

o] seminole

20) O )y

( C.grandis X C tangerinag ),

mineola ( C,parudisi

Fig.l. Dangjeongkyul a, Branch
with mature fruit, b, Leaf cSeed,
d. Cross section, e.Stem end,

f. Stylate g. Sprig

Fig.2. Doryonkyul a, Branch with
mature fruit, b, Leaf. c.Seed,
d.Cross section e. Stem end,

{, Stylate




£ HL 3 o]

x tangerina ), kara ( C,unshiu X C,nobilis ) 9

#HEg %, 1 REE MUsy EBEHMHE FMtdch, ( Table 1)

Tablel, Sampling sites and dates of the Csfrus plants examined

Tanaka systamtics (1961) Species(abbre,) . locality Date
Archicitrus
Citrophorum . .
Limonoides C, limomoides (Lr) Doryon Oct,’80
Cephalocitrus - . .
Decunana C. grandis (Gr)* Dorym Oct,’80
Intermedia
Flavicarpa C. iaciﬁerrma SGI\ Seogwipo city, Nov,’80
Aureocarpa C. Doryon Oct,’80
Alraﬁ:‘liun lob C dioglobo &) Se Nov, *
ioglobosa . nedioglobosa ogwipo cit v, '80
o8 C. natsudaidai (Xz Dorg:rlzpo v Oct.’80
C. obovoidea (Ob) Doryon Oct,’80
Aurantioides
Racamosa C, awrantiun (Au) Jeju city Oct,’80
C. aurantium var, cyathifera (Cy)Doryon Oct, 80
Sinensioides C. sinensis f, fukuhara (Fy Dorym Oct,’80
C. sinansis var, walencia (3' Doryon Oct,’80
C, sinensts var braszlzenszs Doryon Oct,’80
f. kwore (Ok)
JSINENS S uzr braszlzenszs Doryon Oct,’80
f. yoshita (Ve
C. Smenszs 5 trobzta ar) Seogwipo city Nov,’80
g. tlm} v) 4 ), Doryon Oct,’80
- Yo m auUcht
Osmocitroides 7 >
Tenuicarpa C, tanwana ( Ta) Seogwipo city Nov,’80
Metacitrus
Omm}giltms
osmocitrus C. jwos (Ju Kwangryong Nov,’80
C, hamaj u( ) Doryon Oct,’80
C. sm’aclzz (St Doryon Oct,’80
Acruren .
Euacrumen C. wnshiu (Un) Doryon Oct,’80
Microaeruren
Citriodora .
Megacarpa C, reticulata gRez Doryon Oct.’80
C. smuvissing (Sv ryong Nov, ’80
C, plat yamu (Pl) Doryon Oct,’80
Mlcrocarpa.., tachibama élf) Seogwipo city Nov, '80
C, kinokai (Ki) Doryon Oct,’80
C’ terocarpa (Le) Seogwipo city Nov,’80
Pseudofortunella C. mudurensis () Doryon Oct,’80
Hybrids V, grandis X C, tangering (Se)  Doryon Oct,’80
adi st X C, tengerina () Doryon Oct, ’80
ol mshzux(_, nobilis (Ka Seogwipo city Nov.’80
Natives jinkyul (Jj) Doryon Oct,’
dangyuja (La) Doryon Oct ’so
dang jeongkyul gm) Doryon Oct . ’80
doryankyu! (Do Doryon Oct_'80
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Scheme 1, Fraction of the fruit peels constituents from
the Czftrus piants

Sample ( fruit peels )

. 80¢% MeOH

MeOH Ext.

. CHClj

CHC1l 4 layer

H>O layer
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concn.
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Sample |




Trimethylsilyl ether ® E,;5 ( Sample ll ) : FEid B
( 5mg ) & B35kl Collier 5iE ( 1970 ) ol w2} Bistrimeth-

ylsilylacetamide ( BSA) 2ml9 trimethylchlorosilane

m‘.m

( TMCS ) 0.5mlE stz S|BAA 30 5H S AAc}, o
45C Tl A RERMIL BEAREIT CCl,od %o, GLCARKRHK
o7 {EMshA o

TLC : silicagel G ( Typ.60 ; Merk® )2 ®mEH 252 TLC

Qf

appratus (‘Toyo ) 5 (M5l  250ume Sal 2 3l i, M|
<= benzene : acetone ( 2 : 1)% A4, BEKIE ethyl-—

acetate : butanene : acetic acid ; water ( 5:3:1:1 )9 #AH
A4 EBH+7In UVLE ®H3d HAS #ashy -},

GLC ; Varian 3700 dual column model 3} Flame lonization
Detector & (EHISI oA, Column-& 5 ft. X4,5m( i.d)
€]  Stainless column®, FHEWHELE Gas chrome Q ( 80-100
mesh ) o] OV-12% 3%=4 Y A& FEAsd e, £md Co-
lumn &  310C2 3te] 2485M 423 F FASA . Injec-
tor 3 Detector® L%+ 310C& &3, carrier gas ( &

£)° #4542 5ml/ ming, BEEHS 145Co 4 10237 6]

]

A7l %, 10C/ming  270C7= RBEAZl 2, 270 Co)4 5 L7
AEsts Hker #Fstdch  ( Table 2 ).
BEMT . TLCAHRE  Sneath S ( 1973 ) o  UPGMA F5 &0l

el similarity matrix S fEEslx, o & average linkage



Tabie 2. GLC conditions for Sample 1

Instrument ., Varian series 3700 dua. column
gas chronatograph with FID

Coiumn v o=ft. .oy, i,d.,stainsess
coiumn, 3%0OV-1 on Gas-chrom
Q.( 8U-100 mesh

Column temp, o 1453 C isotherma: for 10 n::,
then 10 C ./ min to 270 C

Injector and detector temp.. 210 C

Carrier gas N2 at 30 m!  min

ciluster analysisdl 2[5! phenogram- Rk L},

Polygonal diagram » GLCol 4 glof 2l SoMigiinbal & - 0

Ao 2R el el by Ao ile]l lE B el gbA o

120K0) BKAET Ialsher LT clSd, WNLuisl g kel S
Top e, Ahydel Ae 300w shel A AbEl X R EESD Hiw
G e c el Tl H A Eban, o] T O F I EHCSEH o)
i 1] pea ] T ' —‘Ji_to{ o4 s o H },rq 1E Y L 7.



. # % EL % B

1. TLCol 93t MM B R%

W BEEDA %etedd TLCE f7stm 2 Rf A @Rl
w2t BRE  HA® BR, ¥5649 ®Aol BESS 2o (Table 3),
ol & MAE M2 EA 33w (Table 4,5) MM HEEMH S Sneath
% (1973) 9] UPGMA JHi#te]l w=fz} similarity matrix & =43z
Phenogram (Fig. 3,4,5) 22 et ole=e} 2 S#EF=
BEME(GAfE) O] 50% ol4a AL FTHdoz E#sgo.

CHC1, orgste o# (%1 ) ;. o £#2 terpenoids, carote—
noids, fatty acids % coumarinsZo| BAEHE AH#Mozn, &
B W BASRFEN MRAdA4E olE A EHY HAF FR
terpenoids & fatty acids & XRo T GLCo g =HHe &
felell  x$q H# ( Pieringer, 1964; Scora, 1966; Macleod et,
al,, 1966, 1968; Dinsmore and Nagy, 1971) ute] A& ¥ TLC
€ 113l olE 1kEWE BSOS AEHEZ ®WEY Fle obF Folmz
Xetgdoh, o SEeA 282y £ B Mpd &M SEKBRKR (Fig.s)
= W53 el 5EHFAEZ JYelded H1RHML Tanaka KRl
4 Metacitrus®Eol B3l techibana, hanaju, platymanma,,
madurensis, leiocarpa, sudachi So0|QQi, EXFEFTHE dang-
yuja, doryonkyul, dangjeongkyul o], 2831 X#fc]L kara

(C. unshiuX C,nobilis), seminole (C.paradisiX C..tange‘rt'na}



Table 3, No., Rf values and colors of TLC spots from Sample I
and Sample | :

Rf. Color No. Rf. Color No.

Sample | 0,94 Y 1 0,62 FG 17
(chloroform layer) 0.90 B 2 B 18
DB 3 0,56 B 19
Br 4 0,54 B 20
0,86 DB 5 0.50 Br 21
B 6 DB 21"
Bl 7 B 22
0,83 Bl 7' 0.47 Br 23
DB 8 0,40 B 24
G 9 Br 25
B 10 0,37 DB 26
Y 11 Br 27
0,75 Br 12 0.31 B 28
B 13 Br 29
DB 13' 0,23 G 29!
0,67 Br 14 B 30
B1 14! DB 31
B 15 Br 32
PB 15' 0.17 FB 33
0,62 FB 16 DB 34
Sample I
(flavonoid fraction) 0,93 B 1 0.61 PG 12
YG 2 Bl 13
0,89 B 3 0,57 Bl 14
0,86 YG 4 G 15
0.82 G 5 0,50 G 16
0,79 B1 6 R 17
PG 7 0,46 G 18
0,68 Vv 8 0.43 G 19
G 9 R 20
Bl 10 0,39 G 21
0.61 v 11 0,36 G 2

color abbr, ; Y; yellow, V; violet, Bl; black, R; red, Br; brown
DB; dark blue, PB; pale blue, B; blue, ¥B; fluorescenceblue, G; green,
PG; pale green, YG. yellow green, FG; fluorescence green,



Table 1, Distribution of TLC spots detccted in chloroform fraction
of the C:frus fruit peels

.

Total no.
Taxa Spot no, compounds
Loy 14, 06, 2y 20 2y, 2o 52 8
Gr 2, 5,00, 07, 2oy o2y 2y 28 30 a
GY oo, 000 1, 017,y uro2, 20, 4l lu
Ha oy 8y M40, 2o, 200 20 26, 3l 9
Me 0, m, buy L4007 g 2o 00y oo 8] 11
Na o Uy 8, U5, AT, Ly 2 22l on, o 9
Ob o, s, 12, 11, 17, 19, 20, 10
PV P R E R T TR 1u
Cu 508012, 15, 16, 19, 20, i1
Fu g, a1z, 14, 18, 19, 20, IR 13
Va 1, ¢, 12, 14, I, 19, 20, 12, 50 13
Tr 1, 9, 12, 14, 1%, 19, 20, 11
Uk a9, 9,12, 14, 18, 14, 20, 2 o I
Yo 4,9, 12, 14, 18, 14, 20, ! , 1u
Iy 1o, 14, T4, 08, 19, 2o, 22, 240 270 28, 52, 33 1
My 0o, 13y Ly 08, 19, 20, 220 250 240 07 28, 32,34 3
Ta 5, 1u, 12, 14, 18 19} 22 [24,129, 26 028031 33 13
Ju 3, R, 07, 19, 20, 2L, 24 T
Hn 2, 6, 10, 12, 14, 1%, 19, 20, 24, 26, 33 11
Su 4, 18, 19, 20, 220 26, 33 7
Un 10, 1%, L4, 18, 19, 20, 220 24, 29, 33 10
Re 2, Lo, b4, 18, 19, 20, 22, 23, 249, 33 10
Sv 5, LD, Ls, v4, 1T, 1y, 22, 2g, 27, s, 3] 11
Pi 2, du, L2, 14, 18, 1y, 20, 24, 3] 4
Tn 2, 10, 12, 4, 18, 1Y, 20, 22, 24, 33 0]
Ki 1, 2,10, 13, 13, I8, 22, 24, 29, 9
Le 2, 7, lu. 12, 14, 18, 149, 20, 22, 24, 29 11
Ma 2, 1o, 12, 14, 18, 19, 20, 22, 24, 29 10
Se 2, loy 12, 14, Ik, 19, 20, 25, 2%, 33, 34 10
Miooo2, s, 13, 15, 17, 1Y, 20, 22, 25, 26, 29, 33, 34, 13
Ka 2, 1o, 12, 14, 18, 19, 20, 22, 25, 26, 28, 32 12
Ji1 6, 8, 13, 14, 18, 149, 20, 22, 25, 26, 28, 33 2
Da 2, lu, 12, 14, 18, 19, 22, 26, 29, 33, 10
DA 2, 10, 12, 14,18, 19, 20, 25, 43 9
Do 2, 1o, 12, 14, &, 19, 20, 25, 29 q




Table 5. Distribution of TLC spots detected in:flavonoid fraction
of the Ciirus fruit peels

-
~

9, 12, 14, 15, 18, 21

Total no,
Taxa Spot no. compounds
Li 1,3,5,6,7,9,l, 13, 16, 17, 19, 20, 21' 13
Gr L,4,7, 8,11, 16, 19, 21 8
Gl I, 3,4,5,06,9 12, 15, 17, 19 10
Ha I, 4,6,9, 15, 17, 19 7
Me 1,4,3, 6,9, 10, 12, 15, 17, 19 i
Na 1,4,6,8, 1i, 14, 15, 17, 19, 23 10
Ob 1, 4,8, 12, 15, 17, 19, 21, 23 9
Au 1,3, 7,9,12, 11, 15, 20, 21, 23 10
Cy 1,23,5,7,13, 15, 20, 21, 23
Fu 1,3,5,7 9,12, L, 13, 18, 19, 21, 23 1
Va L, 3,5, 7,9, 12, 14, 15, 18, 19, 21, 23 1
Tr 1, 3,5, 7,9, 12, 14, 15, 1%, l9, 2, 23 1
Uk V305, 7,9, 12, 14, 15, 1s, 19, 21, 23 1
7 3,5, 7,9, 12, 19, 15, 18, 19, 21, 23 1

o O DS S TS (S S D

3y 0, 9,12, 14, 15, 18, 19

Ta , 5,7, 9, 12, 14, 15, 18

Ju 1,3, 7,8, 12, 14, 19, 21

Hn I, 3,7, 9,12, 14', 18, 19, 23 4
Su 1, 3,7,9, 12, 15, 18, 19, 21, 23 1u
Un L, 7,9, 12", 15, 18, 1u, 23 8
Re 1, 3,6, 9, 12, 14, 18, 20, 21, 23 10
Sv 1, 3,7,9, 14, 1s, 19, 21, 23 9
P1 L, 3, 7,09, 12, 14, 18, 19, 21, 23 10
Te 1,23,7,9, 14, 18, 19, 21, 23 4
Ki 1,4,7,9,18, 20, 22', 23 8
Le 1,4, 7,12, 17, 19, 21, 23 &
Ma 1, 4,7,9, 12, 17, 20, 22, 23 9
Se 1, 3,7,13, 17, 20, 21, 23 8
Mi 1,3,7,9,12, 18, 21, 23 8
Ka I,3,7,09, 12, 17, 21, 23 8
Ji 1, 3,7, 12, 18, 20, 21, 23 8
Da 1,3, 7,8, 11, 14, 21, 23 8
DA}, 3, 7,8,9, 11", 13", 2] 8
Do 1,9, i1, 13, 21, 24 6

_14-..
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Fig.3., Phenogram depicting relationships among the Ci/rus species
and hybrids based on UPGMA clustering analysis of table 4
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o] o 7)o FTEE <)}, A 2R wrvanehi, ive, wnshi,
reticulata, tamurana ol g o o5 Swingle (1913) ¢] rchun-
£ensis hybrid, “hybrid”, " reticulatae clone” ¥  reticulata

2 nEEg ETEAM, XHEL BEE Jdeldz dPa, J 3 REe

_.&

1

Jukukara, rdlencia, wkumori, voshita, trobite Sve|ol ot o
w1~ Tanaka +} Sinensioides #H& 2, 7221 Swingle ¢| C.

stnensis 2 3Eg MG 4 N R el St} — st o),

A 4RI glaner Fiei, hussaki,  medroglobosa, ohorordod ] wieran—
(7w, nutsudaidar, cvathifere T 24 Tanaka 1% Archi -

citrus #dblmsl  imain o)

34

2, A5 &YME GA(Group Affinity) fi
7bostet dbvbel RAR O BUEY T g dm, o #Higowl XK
$orsl E4lz Bres) ool

el 4zl el CHCl, rT#EME H#S SHEEE 23 TLC ¢ 8

A 2] R EE S He#et RER. A1 £ Metacitrus @ bn)

T

Al 4 %4512 Archicitrus @82 2 slel Tanaka ( 19615 Fus g,

|
br

WA % Kefford(19549) of flavanone B el 23 dily 7 g

et d & dEEY T oy ek
Flavonoid 7 ( s [ )v o 5+ #1-& Nishiura®§ (1969), Albach
T (1969) % Kamiyva§ (1972) ¢ HAHWFEH HT F2 ool g
g o R, A LM T flavonoid F M TS AP H{jstm oo
A gt A4 BER AT 229 o0 ol wdet BRI Hiakiy

g BEY M4 (Fig.4), GAE 50 %l 4o STl 4= tackibana,

_16_
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Fig.4. Phenogram depicting relationships among the C;trus species
and hybrids based on UPGMA clustering analysis of table 5



plat ymdiniei, Tukihara, valcitei v, whignri , trofita, voshita, sudacii

’ ) > ) )
exaticifera, roltcaldta, aurant iy AR it suarissima 9}

jinkyul | el AH e mineola, kara, seminole 7 ERAfiE R
S oS, oelgel MEE GAivE drel, medEvp sk

wolo oedefeh, zefdl PAfATE 504 ol4bgl Ao Ed medio-

Whobnse SE Ztebcrrie  mivduciid £- 0 ive , phoroided B feloearpa,
. . . ; . - i\ RS . 1
hossakbu b onatsuduidel, madurensis 5- kinokwitl 3 wisii i St hanagu

b nasdebs webq TLCe) efgk A i fH5¢] flavonoid & i 7

i s vl o @~ Tanaka ¢  Archicitrus d:'n % Metacitrus 4 &

e 5539 glHEir o edgl o}, el =g F3 flavonoid %

W el EEEwIyel MHKTEEZ sinensioides A wwrantiwn &
Metacitrus #ilfe £3l= 0% Z:dd Albach % ( 1971 ), Nishiura
(1971 ), Kamiya™ (1972) o) g # %R £ iR &%+ —
Fhan o ok,

S flavonoid 4 #)e HediS MOl delde EHHH
S EME LR HBRE LBES EEIT Ue Ao2 Bas o,
MeOH o 7% p#l (g 1 =F s [ o A jel S mi] 3}
w8l EED 00 Hoer wHel $A2 Hadd HEl

56702 IR MEH2e 4 delsized (Fig.s ) g 2

S = DR S A T s H 1 FRAL hanaiw, ploat ymenne

tachibana, veticulata, fukwhare, ralencia, frobita, wkenoyi,. voshita,

_1‘8_
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Fig,5. Phenogram depicting relationships among the Citrus species
and hybrids from table 4, and 5.



sudachi, mineola, jinkyul, awrantiwn, cyathifera =24 o
RYE A& flavonoid A#ldl A4 H 1 HKF I A o,
SHGVIssima, unshiu, madurensis WAl sudach; 9} {EXM jinkyul
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Table 6., Retention time (tR) and relative peak height in the
flavonoid fraction of Citrus fruit peels

retention time

Taxa 1 2 3 4 5 6 7 8 9 10 11 12
Li -~ - 15 10 - 12 17 10 9 8 10
Gr 10 7 3 19 8 8 9 8 7 7 8 8
Gl 21 13 6 15 4 4 4 8 13 4 4 5
Ha 7 7 4 9 6 7 - 25 6 6 6
Me 15 9 3 18 7 7 - 10 13 6 6 8
Na 12 9 5 24 5 5 - 10 21 3 3 3
Ob 1111 5 13 9 9 - 13 10 6 6 6
Au 9 10 6 9 6 — 6 16 23 4 4 4
Cy 9 14 9 16 3 — 3 18 16 4 4 5
Fu 18 17 11 17 4 - 4 7 13 3 3 3
Va 14 14 7 25 7 5 - i 16 5 5 5
Tr 16 14 12 19 3 - 3 8 14 3 3 3
Uk 12 11 6 11 5 - g8 12 15 6 6 9
Yo 15 15 12 17 3 - 3 5 21 3 3 3
Iy 12 11 7 18 6 7 - 13 14 - 6 6
My 13 10 5 12 5 - 12 18 4 7 8
Ta 12 12 10 10 6 — 5 14 14 5 5 7
Ju 37 14 7 6 5 5 — 6 13 4 - -
Hn 10 9 4 21 6 — Zer—=10 14 4 4 -
Su 18 13 7 12 4 4 el ) 17 5 5 5 .
Un 9 5 2 15 8 - 9 25 11 6 6 5
Re 21 20 5 6 5 - 6 6 20 5 5 6
Sv 13 13 10 8 4 — 5 10 19 6 5 7
P1 16 12 7 7 5 - 7 12 13 7 7 8
Tec 22 13 8 7 5 - 5 8 19 5 4 4
Ki 11 7 3 10 9 9 9 I0 13 6 - 5
Le 14 10 7 5 3 4 - 10 o) 6 6 7
Ma 14 10 4 10 9 - 9 g0 9 9 8 9
Se 15 13 9 9 - 5 7 10 19 5 5 3
Mi 13 8 5 8 5 - 5 7 24 7 7 11
Ka 13 12 8 8 6 5 - 10 13 4 4 8
Ji 11 8 10 12 10 7 8 8 8 5 5 7
Da 16 15 8 11 5 - 4 16 9 5 4 5
DA 13 10 4 13 9 - 9 9 13 7 6 17
Do 27 - - 51 17 — - 5 - - — 1

peak no, and retention time (tR); 1; 4,31, 2; 6,03, 3; 10,05,
4; 13,20, 5; 15,30, 6; 16,05, 7; 17,15, 8; 18,75, 9; 19,81, 10; 20,26,
11; 21,54, 12; 23,23



Fig.11. Polygonal representation of the flavonoid patterns in each of

Citrus species.



Fig.11(cont'd). Polygonal representation of the flavonoid patterns in

each of Cifrus species.



Table 7, The comparison of the chemical system with the morpho~

logical classification systems of the C:t¢rus plants
No. of Tanaka’s Swingle’s
alliances Taxa Sect, Subsect,
1 Li Citrophorun Limonoides 1imon
2 Gr Cephalocitrus Decumana grandis
3 Gl,Ha, Intermedia paradisi
Me ,Ob,Na Aurantium Medioglobesa
4 Au,Cy Aurantioides aurantiun
5 Fu,vVa ,Tr, Sinensioides sinensis
Yo.My,ly,
Uk,Ta Osmocitroides
6 Ju Osmocitrus Euosmocitrus “ichang-aus -
jtera hybrid”
7 Hn “ichang-gran~
dis hybrid”
8 Un Acrumen Euacrumen “reticulata
9 a) Re,Tc, Se clone”
b Sv,Le Mi
¢ P1,Ka
10 Ki, Su “hybrid”
11 Ma ,DA Pseudofor - "reticulata
12 Da tunella Other gr, hybrid”
13 Do
14 Ji




gtH  flavonoid 4 %12 TLCRRAA GAzxl:= 40%Y5 = o},
X4k dangyuja 9 junos o} XWEHEMRIT 2L AL wmEy
ok Sho),

—~

& glaberrima, hassaku, medioglodosa, obovoidea, natsudaidai PRF) ~
°of H%&F& Swingle (1943) o]  paradis; B—fo 2, Tanaka(1967)
7} Cephalocitrus #i< Intermedia B U Aurantium # 9
Medioglobosa i = ¥ BEolt. o &9 GLC A& o a4
22 7 @ E Swingleo] H—fEo = SBL EFE Y Ta-
naka o] FiH #Miz Jryge A7 dHN et HhHwe
e glaberrima &  hassaku 22l 3. medioglobosa 9%  obovoidea al
natsudeidei = /H o2 KEHEL A3 el 4 Tanaka &F o) 4
4 B F£FL AAY + i),

@  aurantiwn, cyathifera FF| — o] FHL Engler(1896)I
Swingle(1943) o] aurantiun H—f 0 8, Tanaka(1961) >} Auran-
tium #j, Aurantioides HF&H3 = FHol o KEET Jdel a9 o,
TLC 2] % :RE Medioglobosa FEFw= BHME%7E 2ol Swingle 9
paradisi 2 auranntium O 2 U #dAls el g4 AEo) rEEH
ot

&  fukuhara, valencia, trobita, yoshita, miyauchi, tyo, ukumor;,
tamurana  KF| — o FF[e Swingle(1943) o] sinensis HE—fo g,
Tanaka(1961) Aol gojyL Aurantium # ¢ Sinensioides F#

R Osmocitrus & ffid] &Bsl= BEolth. TLCKR A= Sukhara, valencia

—31-



trobita, jzos/zz'ta, uhumori 7 AL F

Av

o=,
-3

mi yaucht ,
TEo 2 Jvepgton, o

tyo, tanmrana 7}

e

®iBRE detdn Qdw, GLCHA &

RS o3
Sinensioides & &3}

TR e oM

A 2] miyauchi, iyo, tanurana,

ukwnori 7z} 7o 2 e}, 0|

fRZ » dTanaka 9

Osmocitrus d #5-2 ol A 5 =) e,

Swingle 8] H—fEo 2 AMses MR X308

® junos FF| — o] FHL Swingle 2| Papeda # /&, Papedo-
citrus & ichang - austera hybrid of 433, Tanaka 9 Osmocitrus

@i, Euosmocitrus BEffie]l <Lsls X0 &hiho) o},

GLC ¥R+
Euosmocitrus of

sudacki & 2 KA S T

%3t = hanaju o}
3T 9lolA Tanaka A R £

2l A 37
TE MR A o

o2, Swingle *hEe A
g HtEnke] FHs3

A2z ¥IAE oy,
@ hanaju FF)

— o RAS ML Junos FAH o] &
25 9 o,

unshiu FRF| — o] FH Engler 7} nobil:s = Swingle
o] |“hybrid",“;;etz'culata clone” 22, Tanaka 7}

Acrumen #i, Eu -
acrumen B2 AHMEI} EH F9

s vbol o},
RE2v s

& R A, GLC &
o2 Jelyzm gl o, TICKREE reticuiata
hamaju, kinokuni %3 %o MigHFRS Ro| &

Ao g Nol Swingle
o #®EE A PN F=

Ae g FgSr),

©@ reticulata,.

*5 -

tachibana, suavissima, leiocarpa, platymmmm

o] X%5|& Engler 7} nobilis &, SWiflgleol reticulata



o} tachibana 2, Tanaka ®] Acrumenff, Microacrumen &
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V. Summary

Some of the Cifrus plants cultivated in Jeju Island are studied
on the composition of their flavonoid and related compounds for
identifying their interspecific relationships and their taxonomical
position in this paper. The phenogram obtained from TLC of chloroform
'soluble fraction is classified into five alliences similar to Tanaka's
and Kefford’s. classifications, whereas[] that of flavonoid fraction is
shown that their systems are not recognized except for a few classi-
cal units and species. The chemotaxonomical data from these two
fractions are expected to the useful methods for their taxonomy in
aid of analysing their composition quantitatively and arranging their
chemical data systematically,

The flavonoid patterns of GLC by polygonal diagrams are classified

into 14 alliences closely related to their morphological systems.
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