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ABSTRACT

A thin-layer chromatographic study was made of the chloroform-soluble and flavo-
noid fractions from the fruit peels of 16 species, 2 varieties and 5 formas of the
Citrus plants cultivated in Je Ju Island for their interspecific relationships. In addi-
tion, 3 hybrids and 9 native plants were also studied for their taxonomic position.
Three phenograms were developed from these chromatographic data after cluster ana-
lysis via the unweighted paired group method using arithmatic average by Sneath
and Sokal. These plants were grouped into 5 alliences based on the phenogram obtaij-
ned from the chloroform-soluble fractions. which were nearly identical to the subge-
nus rank by Tanaka, and rutinoside and nechesperidoside groups by Horowitz. Those
[rom the flavonoid and methanol-soluble fractions were not able to evaluate the mor-

phological classification except for a few cases.
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Citrus g )& 1RES 7125 Fof Engler (1931)= 11 Ko 2, Swingle (1943)2 16
Mo #, Hodgson (1961) 36 o2 hiEstY o Tanaka (1966) = (U##Emd BHE 23
she] 159 fEe 2 #Eaale] ).

ol gk Aol N kg ML SRRME, I L WEIMGEe] HARAT B 0]
WA B el A S RAE 1A St FEOPRel %o R 2l 55 A%
LI ARGy, WIEE: 3 ARl glelAlel il Fel Al AalsEls] =Rl e miEshe
fa= o] # &e] vkcl(Albach and Redman, 1%9)

qhl BRI HERRM o) el oF 30 MhAEEQl A B ALl 9IE g Bsh o 42 HfTE
o} flavonold %, coumarin ¥, carotenoid 5, limonoids, il ™ JSIHEES Rl oF 100
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kil #4559l 2] Reuther ef al. (1967)2 ol & 1R5F5S ML Wlabe] SMIESN 2 Al
FREMERR 28 JnEe mWstdlcd & SFE Rmob 248 ¢ 5 dE zleolgr REd
Bk ol v}

FiS )ﬂ& gyl 8 RS D ¥EERRy Bioe 2 Kefford (1959) 7} hesperidin ¥ 'Y naringin 2%
o2, 28] 3 Horowitz(1961) 7} 1"u§1n051de #3} neohesperidoside o 2 =/ e HEE
A 2 =2 Nishiura et al.(1969, 1971a,b)-2& hesperidin B, neohesperidin F:, naringin ¥ =
isonaringin feo 2 1} el 0, Al4sle Kamiva and Esaki (1971)% flavonoid & JR4-#l
Aol Falo] 134 TFe s r9dvh. =9 Pleringer et al. (1964), Kesterson and DPieringer
(1964), Scora and Torrisi (1966) @ Macleod ef al. (1966, 1968) 2 < i fiEdpe) sl M
Beoll A 22 fEm RSE GLC 2 #imste] fEfel ZRE K WS =F vk

lu%ur zL\ B AEMpel A ¥ TERiE maEsk 2 flavonoid & 4 (Bate-Smith, 1962) 2
Z ot 2] Wl e g EM’J‘ Fupolriel sH5el G HERAS EH ERNLE
Hate Ao] vy el RAeg Bt

ofell A TN Al = EM Bl s 2 ol 1678 28 5 SRS 7EddE ol
R SEEE T2 MeOHTHE RoE oste 2 Mke TLC=Z [l o £
B Rel S8l #afhel IEEIHE S Sneath and Sokal (1973)2) UPGMA Jikeo & #2948 #

Fig. 1. Morphological characteristics of Dang- Fig. 2. Morphological characteristics of Dory-
jeongyul. a; branch with leaves and ongyul. a; branch with leaves and
mature fruits, b; leaf, c; seeds, d; cro- mature fruits, b; leaf ¢; seeds, d; cro-
ss section of fruit, e; top vestige of ss scction of fruit, e; iop vestige of

podocarp, f; stylate, g; sprig. podocarp. f; stylate.
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Sampling sites and the Cifrus plants examined
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Species (abbre.) Locality Date
C. limonia (Li) Doryon Oct. ’ 80
C. grandis (Gr) Doryon Oct.
C. glaberrima (GI) Seogwipo Nov.
C. hassaku (Ha) Doryon Oct.
C. medioglobosa (Me) Seogwipo Nov.
C. nalsudaidai (Na) Doryon Oct.
C. obovoidea (Ob) Doryon Oct.
C. aurantium (Au) Jeiu Oct.
C. aurantium var. cyathifera (Cy) Doryon Oct.
C. sinensis for. fukuhara (Fu) Doryon Oct.
C. sinensis var. valencia (Va) Doryon Qct.
C. sinensis var. brasiliensis for. ukumori(Uk) Doryon Qct.
C. sinensis var. brasiliensis for. yoshita (Yo) Doryon Oct.
C. sinensis for. trobita (Tr) Scegwipo Nov.
C. iyo (Iv) Dotryon Oct.
C. iyo for. miyauchi (My) Deoryon Oct.
C. tamurana (Ta) Seogwipo Nov.
C. junos (Ju) Kwangryong Nov.
C. hanajue (Hn) Doryon Qct.
C. sudachi (Su) Doryon Oct.
C. unshin (Un) Dotyan Oct.
C. reticulata (Re) Doryon Qct.
C. suavissima (5v) Kwangryong Nov.
C. platymamma (P1) Doryon Oct.
C. tachibana (Tc) Seogwipo Nov.
C. kinokuni (Ki) Doryon Oct.
C. leiocarpa (Le) Seogwipo Nov.
C. madurensis (Ma) Doryon Oct.
C. grandisxC, tangerina (Se) Doryon Oct.
C. paradisixC. tangerinag (M1) Doryon Qct.
C. unshinX C. nobilis (Ka) Secgwipo Nov.
jinkyul (J©) Doryon Oct.
dangyuja (Da) Doryon Oct.
dangjeongkyul (D) Doryon Oct.
doryonkyul (Do) Doryon Oct.
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wE X BRA%

REFE - 198095 10 7] Aaf A 11 L7AA §Eed A9 =, inE 2 04 ddd
A RIEE = e R 166 28 oANET T B4rel oA BUEL M, A
o AR sENES B4 kRl e, A T(EI(E D @ 1979), %A g 1)
Mg w4 RFRQl EER (Fig. 2) 3z ZFgEfEe) seminole (C. grandisxXC. tanger-
ina), mineola (C. paradisixC. tangering) 3 kara(C. unshiu> C. nobilis)e] BFE I
shed HLEE ¥ = RIZE ML0ehs HEHRE HEkA T (Table 1).

REBHE

wkel o#l. RE AR U 50 g g Uiste] 80% MeOH 150 m/-& sF8lx 3R &5 HliE
o #, MRS RS g e, PAERE Nishiura ef al. 1969) 9] Jigke] whet CHClzo
= BE shilishe] CHCL B2 i 1= Shglx, K@ 50 S WG A st
of JLiAlFl 2 WiEskh g MeOHdl BHA17 RS E 7 W& WMSHRAES)
o] pyridine o] Fof4] Iyl = 34

TLC. Silicagel G. (Type 60; Merck ,k) EHE §k3 TLC apparatus(Toyo ) E i
Figte] 250 um &) T4 & ol & %, t#y [ 2 benzene: acetone (21 1)8) FEifel A, W1
1= ethyl acetate: methyl ethyl ketone: acetic acid: water (5:3:1: 19 &Ikl 4 B
A7 = UV light 5 [Eafsle] $IBES meidatdch.

HE:A4. TLC #52E Sneath and Sokal (1973)¢] UPGMA Ji#ke] =)o} similarity mat-
rix & {E@3FT o] 3 average linkage cluster analysise] ¢)%le] phenogram o & 508}
At

BR A BE

B 13 R 1o} TLCASRE 2 REfEer @fe] whel Be hajishe] (Table 2), #i
M= FREE B (Table 3,4, WABSHr JiEel vt (#s Wl F3 Mike BEMER

E phenogram (Fig. 3,4,5) 02 #yalgvh o] & Swingle (1943) 3 Tanaka (1966)2) 4
iR HiEee) ¥ Ae Wez rded BHWeE Bl o2 AL PA (paired
afﬁnlty)ﬂE_(ElliSOn et al. 1962) 7} 50% o] 4% 7| F3dle] FYEal &hAs hew) g,
CHCL: 7IiEtE ARGE®E 1). o] F#2 terpenoids, carotenoids, fatty acids ™ coumarins
G @Al ol 4H Eu & B AR Fig 3949 2e) 5 RAZ B B—RT
& C. tachibana (Tc), C. hanaju (Hn), C. platymamma (Pl), C. madurensis (Ma), C.
leiocarpa (Le), C. sudachi (Sw) &} 7ol ol A= JERT (Da), MMM (Do) 3 =3 T
(D), =8 = Zeifl 2o 4% kara (Ka)e} seminole (Se)7} oi7]e] “abz lgieh. 4
ZRII Coiyo (Iy), C. iyo for. miyauchi (My), C. unshiu (Un), C. reticulata (Re) =
C. tamurana (Ta)Eol 9z, =312 C. sinensis for. fukuhara ('u), C. sinensis var.
valencia (Va), C. sinensis var. brasiliensis for. whumori (UL), C. sinensis var. brasilien-
sis for. yoshita (Yo) & C. sinemsis for. trobita (Tr)So) g cl. WILUZEAL C. glaberrima

(GD, C. hassaku (Ha), C. medioglobosa (Me). C. obovoiden (Ob), C. awrantium (An),
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Table 2. Numbers, Rf values and colors of TLC spots from Sample | and J

Ri. Color No. Rf Color No.

Sample 0.94 Y 1 0. 62 B 18
(chloroform layer) 0. 90 B 2 0.56 B 10
DB 3 0.54 B 20

Br 1 0.50 Br 21

0.36 DB 5 B 22

B 6 0.47 Br 23

Bl 7 0.40 B 24

0.83 DB g Br 25

G 9 0. 37 DB 26

B 10 Br 27

Y 11 0.31 B 28

0.75 Br 12 Br 29

B 13 0-23 B 30

0.67 Br 14 DB 3

B 15 Br 32

0.62 FB 16 0.17 FB 33

FG 17 DB 34

Sample I 0.93 B 1 0.61 PG 12
(flavonoid fraction) YG P Bl 13
0.89 B 3 0.57 Bl 14

0. 86 YG 4 G 16

0.82 G 5 0.50 G 16

0.79 Bl 6 R 17

PG 7 0. 46 G 18

Q.68 v 8 0.43 G 19

G £} R 20

Bl 10 0.39 G 2{

0.61 A% 11 0.36 G 22

color abbreviation; Y, yellow; V, violet; Bl, black; R, red; Br, brown; DB, dark blue; PB,
pale blue; B, blue; FB, fluorescence blue; G, green; PG, pale green; YG, vellow green; FG,
fluorescence green

C. natsudaidai (Na) 2 C. awranliuvm var. cyathifera (Cy)So| 9z, 7 5H%S similarity
a7l wtol shvtel RIUE RESY] i o988 MEEA o BRIV ZE 44 MY
o] 2b WS = A ETo] 9 o}

o] ahzb zro] E—FHF(- Tanaka (1966) ) Metacitrus THJE2 2 47¥A8L A Lol 9=, £
T, BRI 2 Archicitrus T B GIHI A Sl o] Z 4 FHYE] C.
s

unshin (Un) el C. reticulata (Re)= (lst2 A< 57 Eigsl ol m, Metacitrus el 2
shiz C. kinckuni (K1), C. suavissima (Su) 2 C. jumos (Ju)7} SELZF] £l A

= AE

A7t mEE gl et S Metacitrus ¥ilge] £51% C. unshiu 2 C. nobilis $18)  #sfERial
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Table 3. Distribution of TLC spots detected in chloroform fraction of the Citrus fruit peels.
See Table 1 for abbreviations.

" Taxa Spot no. Total no.
compounds
Li 2, 14, 16, 20, 21, 24, 29, 32 8
Gr 2, 8, 15, 17, 20, 22, 24, 28, 30 9
Gl 3, 5, 8, 14, 17, 20, 22, 24, 26, 41 10
Ha 3, 8, 14, 17, 20, 22, 24, 26, 31 9
Me 3, 8 12, 14, 17, 19, 20, 22, 24, 26, 31 1
Na 3, 8, 15, 17, 19, 20, 22, 26, 31 9
Ob 3, 8, 12, 14, 17, 19, 20, 232, 26, 28 10
Aun 3, 8, 12, 14, 16, 19, 20, 22, 26, 31 10
Cy 3, 8 12, 15, 16, 19, 20, 22, 24, 26, 33 11
Fu 4, 9, 12, 14, 18, 19, 20, 22, 25, 27, 28, 32, 33 13
Va 4, 9, 12, 14, 18, 19, 20, 22, 25, 27, 28, 32, 33 13
Tr 4, 9, 12, 14, 18, 19, 20, 22, 23, 25, 32 i3
Uk 4, 9, 12, 14, 18, 19, 20, 22, 23, 25, 32, 33 12
Yo 4, 9, 12, 14, 18, 19, 20, 22, 25, 28 10
Iy 10, 13, 14, 18, 19, 20, 22, 24, 27, 28, 32, 33 12
My 10, 13, 14, 18, 19, 20, 22, 23, 24, 27, 28, 32, 33 i3
Ta 3, 10, 12, 14, 18, 19, 22, 23, 24, 26, 28, 31, 33 13
Ju 3, 8 17, 19, 20, 21, 24 7
Hn 2, 6, 10, 12, 14, 18, 19, 20, 24, 26, 33 11
Su 14, 18, 19, 20, 22, 26, 33 7
Un 10, 13, 14, 18, 19, 20, 22, 24, 29, 33 10
Re 2, 13, 14, 18, 19, 20, 22, 24, 29, 33 10
Sv 3, 11, 13, 14, 17, 19, 22, 24, 27, 28, 31 11
Pl 2, 10, 12, 14, 18, 19, 20. 24, 31 9
Tn 2, 10, 12, 14, 18, 19, 20, 22, 24, 33 10
Ki 1, 2, 10, 13, 14, 18, 22, 24, 29 g
Le 2, 7, 10, 12, 14, 18, 19, 20, 22, 24, 20 11
Ma 2, 10, 12, 14, 18, 19, 20, 22, 24, 29 10
Se 2, 10, 12, 14, 18, 19, 20, 25, 28, 33, 34 10
Mi 2, 8 13, 15, 17, 19, 20, 22, 25, 26, 29, 23, 34 13
Ka 2, 10, 12, 14, 18, 19, 20, 22, 25, 26, 28, 32 12
I 6, 8, 13, 14, 18, 19, 20, 22, 25, 26, 28, 33 12
Da 2, 10, 12, 14, 18, 19, 22, 26, 29, 33 10
Dj 2, 10, 12, 14, 18, 19, 20, 25, 33 9
Do 2, 10, 12, 14, 18, 19, 20, 25, 29 9

kara(Ka), Archicitrus Walgo] <381= C. grandis & Metacitrus Wil &31= C. tangerina
9)e] ZEgkfEel seminole (Se)r} HE—FHF) 2 g A Kamiya and Esaki (1971) 7}

%3}
ZHEARY) flavonoid A S FEol 22 7S5 2 WAME, B 39: BHS G2
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Table 4. Distribution of TLC spols detected in flavonoid fraction of the Citrus fruit peels.
See Table 1 for abbreviations.

Total no.
Taxa Spot no. compounds
Li 1, 3, 5 6 7, 9, 10, 13, 16, 17, 19, 20, 21 13
Gr 1, 4, 7, 8, 11, 16, 19, 21 8
Gl 1, 3, 4, 5, 6, 9, 12, 15, 17, 16 10
Ha 1, 4, 6, 9, 15, 17, 19 7
Me 1, 4, 5, 6, 9, 10, 12, 15, 17, 19 10
Na 1. 4, 6, 8 11, 14, 15, 17, 19, 23 10
Ob 1, 4, 8, 12, 15, 17, 19, 21, 23 9
Ay 1. 8, 7.9, 12, 14, 15, 20, 21, 22 10
Cy 1, 8 5, 7, 13, 15, 20, 21, 23 9
Fu 1, 3, 5, 7,9, 12, 14, 15, 18, 19, 21, 23 12
Va 1, 3,5, 7, 9, 12, 14, 15, 18, 19, 21, 23 12
Tr 1, 3,5, 7, 9, 12, 14, 15, 18, 19, 21, 23 12
Uk 1, 3,5, 7,9, 12, 14, 15, 18, 19, 21, 23 12
Yo 1, 3, 5 7.9, 12, 14, 15, 18, 19, 21, 23 12
Iy 2, 8, 6, 9, 12, 14, 15, 18, 21 9
My 2, 3, 6, 9, 12, 14, 15, 18, 19 9
Ta 4, 5, 7,9, 12, 14, 15, 18 8
Ju 1, 3, 7, 8 12, 14, 19, 21 8
Hn 1, 3, 7.9, 12, 14, 18, 19, 23 9
Sy 1, 8, 7, 9, 12, 15, 18, 19, 21, 23 10
Un 1, 7, 9, 12, 15, 18, 19, 23 8
Re 1, 3, 6, 9, 12, 14, 18, 20, 21, 23 10
Sv 1.3, 7,9, 14, 18, 19, 21, 23 0
Pl 1, 3,7, 9, 12, 14, 18, 19, 21, 23 10
Te 1, 3. 7. 0, 14, 18, 19, 21, 23 9
Ki 1, 4, 7, 9, 18, 20, 22, 23 8
Le 1, 4, 7, 12, 17, 19, 21, 23 8
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 1. 3, 7, 9, 12, 17, 21, 23 8
Ii 1, 3, 7, 12, 18, 20, 21, 23 8
Da 1, 3, 7, 8, 11, 14, 21, 23 8
Dj 1, 3, 7, 8 9, 11, 13, 21 2
Do 1, 9, 11, 13, 21, 24 6

¥°
e

RAIAE Ve S ol ohE el Hilshe) flavonoid % o] 98] KA A ME o] of B
Aoz BHEgC 28z BRI BTRFL C ounshiv (Un)$) C. reticulata (Re)
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Fig. 3. Phenogram depicting relationships among
the Cifrus species and hybrids based on
UPGMA clustering analysis of Table 3.
See Table 1 for abbreviations.
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Fig. 5. Phenogram depicting relationships am-

ong the Citrus species and hybrids from
Table 3 and 4. See Table 1 for abbre-
viations.

1o 20 0 40 50 80 70 B U Hn
Himilerity(%)

Fig. 4. Phenogram depicling relationships
among the Citrus species and hyb-
rids based on UPGMA clustering
analysis of Table 4. See Table 1 for
abbreviations.

ub-g @43 Swingle (1943)0] C. sinen-
sis & S3NESL WGel vlzbgkw, Tanaka
(1966) 7+ C. sinensis 5 Subsection Sinen-
sioides ¢ Subsection Osmocitroides 3 47§

g #EE BEEdE HelFz ggivh &
gl similarity 40% 3ol A H—, 1L

3 BRI Higtel 2& & Nishiura
el al. (1971) 3 Albach and Redman (1969)
o] Archicitrus Tnkgel st C. sinensis &+
C. tamurana 7v Metacitrus Vil #}7-%&

rutinoside F¥| 2 THITE HigeY LAz

A=
Flavonoid 4&(gxk 1)- © ofl2 fla-
vonold % BArg A 4oz S Fikel F

u

2 ol & =), A& P BREe o -»475}04
Tanaka (1966) 3 Swingle (1943) ) & ifs
Reh gAgeta 2rE ol w

e}-A
similarity = PA {li7} 2 Ag F$HSR
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CHCLy Wigsis 2ol 4] ) shatel Hotielel #e® =) C. tachibana (Tc), C. platymamma
(Pl), C. sinensis for. fukuhara (Fu), C. sinensis var. valencic (Va), C. sinensis var. bra-
siliensis for. ukumori (UK), C. sinensis for. trobita (Tr), C. sinensis var. brasiliensis for.
yoshita (Yo), C. sudachi (Su), C. aurantium var. cyaikifera (Cy), C. reticulaia (Re), C.
auwrantium (Au) 3 TREAEe C. swavissima (Sv)et =T (Ji)el, :Lvi] 7 EElfie]l mineola
(Mi), kara (Ka) 9 seminole (Se)r} M4 MEHEBIRT ook o5& C awrantinm(Auw)
= C. qurantium var. cyoethifera (Cy)E #belbyd Albach and Redman (1969), Nishiura
et al. (1971) 4 Kamiya and Esaki (1971)7} rutinoside 2 ¥ e} A 99
of. 28z PA{lir)} 50% o) Ael A e gz C. medioglobosa (Me)s} C. glaberrima (Gl),
C. iyo (Iy)sl C. iyo for. miyauchi (My), C. obovoidea (Qb)$}+ C. leiocarpa (Le), C. has-
saku (Ha)& C. nalsudaidai (Na), C. kinokuni (K& C. madurensis 23> C. unshiu

(Un)et €. hanaje (Hn)7} 99l oo mbEal giuie] 4SR5 48=%%2 Aavonoid 7}
#e) B A= EHlel fyretel s, H_oHmVIE C anshiu (Un)sl C. reticulata (Re):=

frigs shelshz glef Al -sul}liﬂ olu) A& fseE] Faog °i‘1]r zefv} flavonoid 4 9] 5
Re BF DRRRE A9eto)d e o) F8 Bhe] o)l MRS S 4 IROEE EM: Ry
LB W DS sty At AR B }54 G-

MeOH Wit A#2] e, olv Wi T4 Bl LA 83 K5 OTU 2 3fd 4
bl Aoz (Fig. 5) vh&s) 7ol 6R5E ‘4*—&" T el H-RVe C ohanaju (Hn),
C. platymamma (F1), C. tackibana (Tc), C. reticulata (Re), C. sinensis for. hukuhara(Fu),
C. sinensis var. valencia (Va), C. sinensis for. trobita (Tv), C. sinensis var. brasiliensis
for. wkumori (Uk), C. sinensis var. brasiliensis for. yoshita (Yo), C. sudachi (Su), C. au-
ranbiwm (Au), C awranlium var. cyathifera (Cy) ® 7ZpdifEel mineola (Mi)el ZalckEel
Aol Eexh, zvlvh Tanaka(l966) f4 %ol Al Archicitrus wifel 3% C. awrantium
(Aw &}, C. aurantium var. cyathifera (Cy) 4 C. sinensis 9| 25, HEETF Metacitrus iT G
Sete ALl @EHz oA A48 s 18-S favonold A H3ze] &Rl
Al FA—m= g C. sinensis ¢ #f, RS ML W <+ ddz HEEHET =9d C
suwavissima (Sv)&} C. tachibana (Tc)st B8] oz vz vt 78 C gla-
berrima (Gl), C. medioglobosa (Me), C. hassakn (Ha), C. natsudaidgi (Na) @ C. abovo-
idea 224 o] =P Tanaka (1936) @R Swingle (1943)¢] C. paradisi Z /33 42
ol ARG WAV E Aol $4% ODF Ul (Do) % ZeiE seminole
(Se)z} kara (Ka) b Feba 9lelar, MEMEBRYIHE C ’ez'ocarpa (Le), C. madurensis (Ma),

C. unshi (Un) 9 C. kinokuni (Ki)5o] £l glglt MRV C. tamurana(Ta)
C. iyo (Iy) @ C. iye for. wmiyauchi (My)Eo]ql = ,{3;;3{ y{[% 24kt o He e A
FEEo) Atk o) WMHBGIE Metacitrus Wil €32 AT 2o 4] BRI &3 AL

brovy ez 548 545 47 o859 BARIE 011613 g Jr#ElR flavonoid 4
B/ HERA A g 7o) C. dyve (ly) = C. tamurana (Ta) & HEHEHFRT w2 C. sinensis 8,
A= FEle] palE 2 g & o=t

ol Aaf el A JE FAYel MURES-S ML Mhiicste] FERIS] BHEMGRE wel=d 9l
Al flavonoid & |G 3k obvel CHCL ol By WIS & F o, @ikpsdd

iR

—h

I
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fasknt o2 CHCL TIgskk Kool 8L /7 kel o wAds ‘”%M zEm A
fiedpel A A" 5 ki’ﬂ“’“ A el B higel ‘”01/‘1 T HE BRI il Erfye s dd

Wigelz 2 WRAEE Rylkshe Jigd A #ist A Sseier @ glelet JH o

B =

I B °ﬂ FefEl o s MR Widsd EA ez, 48 flavoneid & ¥ Fd s WASHE HE H
5édled o Rrar el Bk A ki dRdl RETH 91 AR BEAE SR RS WGRE Héslaat 31-
pife v& 4‘1 W%J SRR ﬂwlf WP EHE Qu=l shgd e, A& K s Rkl o
MeOH Ext. % #5kell wheh CHCL Mt 5st flavonoid Ao s drm 2 #é&el da HorEe
TLC = sl o #ES Sneath and Soka1(19/3)—°~] UPGMA Jyikell =tg} phencgram o 2 1luldg
@ o] % EHstg vk, T iE CHCL W% 441E 5 7712 e + g9 = favonoid 573 5 MeOH
W Sy ae]) fEReLE Rl R & Tanaka (1960)#:F9) HE4IHel Horowitz (1961)7F rutinoside
iy neohesperldcslde We g viie el Zhzbgeh, zev flavonoid s R o 25 BB SR

@aE A5 ods.
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