Seout Nat'l Univ., Coll. of Agric. and Life Sciences, Bull. of the kwanak Arb.13:17~36(1993)

Zal2ro|lE SMof| ofE =4 THUSE MEo EREH A7(1)
AT S+ o] 5]

Mgtttz sgAEANUG 2552

Taxonomic Studies on the Genus Spiraea in Korea
Based on Flavonoid Characteristics
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Summary

This study was conducted to investigate the flavonoid characteristics of species of genus
Spiraea in Korea, to examine the systematic problems of genus Spiraea and to find out the re-
lations among taxa.

The samples used in this study were collected from fields throughout the country during
the period from April 1988 to September 1991, and the plants specimens at the 7 herbariums
of several universities were also included for this study.

Flavonoids were separated by 2-—dimensional paper chromatography. The obtained data
were analysed using SPSS computer program.

Based on the results, genus Spiraea was classified as 15 taxa including 12 species and 3 va-
rieties.

The flavonoids extracted from these taxa were separated into 53 kinds that could be char-
acterized by taxa and locality. Cluster analysis showed that significant differences among
taxa were found for flavonoid characteristics but not found for morphological characteristics.
Based on flavonoid characteristics, Spiraea irichocarpa Nakai and Spiraea chamaedryfolia Lin-
naeus var. ulmifolia Maximowicz appeared to be independent line from the other taxa. Spi-
raea chartacea Nakai and Spiraea chinensis Maximowicz appeared to be closely related each

other indicating that the former was a isolated species from the latter.
Keyword ; Spireea, Rosaceae, Falvonoid.
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ZF Y F £ (Genus Spiraea) & 7} v 3} (Rosaceae)
2o}

o8, MAZoeg 7049 F(Bentham and Hooker,
1965; Hiller, 1978; Bean, 1980)°] ¥aA o
gatol wheltA= 1009 F74A Sle e %_’—Tar
&2 A th(Nakai, 1916; Bailey, 1969; Bailey and
Bakley, 1976; Cronquist,
1981; Clapham et al, 1987). ZFUF & 2 &9
OiREE FohAloke] TFE, Ao}, Hnl ® £
ghAlol F, Bybgel 2dig} o] HAA R 3}
X oy ofgd mAAL g HAm FAdx
&g X383 9lth(Nakai, 1916; Crpmquist et dl,
1981; Henrickson 1985). & —rﬁ et oF

7} (Spiraoidae)o] &3t g #E

Krussamann, 1977,

10F 6¥E 16577 EX3X e HogE EF
=lo] Sl (Lee, 1980), AT AEA L9 11F
(Kitamura and Murata, 1981; Ohwi, 1984), %=
9 509 #&(Yu and Lui, 1974)3} v|m 3l =z
mAGA BE £/ BEST AT ¢ + 3
th B8 3 Jleut YUEAAT Agzes
EE3e BAFT Z2¥E0 oS Fa ¢ Ade
A3l oulg depath 3 ueke] A4en 3l
= ZBURS 239 URRe ABERGY, B

oA sbAst 2 58 B4, U4, %goz
= 2 38240 98 945e] 9lrh(Bean, 1980;
Ro, 1983).

I EWIRE £3RE e =ss A
2 ma e, 4
4o Wael gelsiel £ % dRA e
g Bzel Awsel sz ol eIAE
AR A g d A

AT qE FHPol ATl =ldTA
B EF] ofriEe] ¥R BLANE &5 &
AEFE BESeY o8& 7HAE Aotk
ZHUREFE g ojddz FEAERRE o]
£dth P E 2FYTY e Hilkol
g 3o g, dekeel, AR, A, TFE 5 F
gl N E2AZ o] &8 for(Ro, 1983), oj¥ &
& gAY AFele AREE XVE @)
(Hong et al, 1987). =9 oMz ZFUZFAA
o2 ol YSE LAHS dF U
o] ®3 Avh(Kim, 1991). 2 Hte & pjFe] A
AEE ZHUTFE UDABRAR o]&3AT=
712 0] )t} (Lewis, 1977).
olgt Zo] RPUREL FFEL FEEE B
R oEE ol EHHI USNE EF8
x, strlel 7z, g4, g8 FAET o8 ¥
of Wik wWole] Zol W& ojf=
of gk &7/ =] Wol E.LLHO!] A =9gd
v Z2FUTE A EL Nakai(1943)7) 9% 3
2% %, Chung(1957)°] 11%F 6% 17%F,
Lee(1980)7F 10& 62 16% %, Ahn$(1981)9]
15%F 11¥M% 26% 7, Kim(1991)o] 10, 2W %,
12/ 2 AS7HA BF 29FFo &3 Aoy
ZPUESL ERTEE T4HoE & AAZ T &
ZAAQ =ole F3 mujg dFolch
A AqAAez AF7AA AZEF
oz dutzloz Hg3tal & FEjFHA FA
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57 #33A 2l w
"2 ol negdld AZERIS
o2 3}8H8-F (chemotaxonomy) 7}
Row, 53 ZEgrRxol=o FA4dd4 w&
ERe gdAde] dAse] ®el AIEI QA
(Bate-Smith, 1961; Eisner et al, 1969; Markham,
1982; Vogelmann, 1984; Bohm, 1987). 1 7}&d
Challice(1974) 1= #Hv3 A g& diFez seE
FE MRS ZPUEF 329 HEE v
bl ik B 250Fd] €tz FH4E 9
¢l o 2 paper chromatographyol 2] % anthocyanin
o g A7 E HA8le Spiraea japonica L. fild]
4] cyandia monohexosideE /3% v}l 2t} (Ueno
el al, 1969). g Jeke] 3%, kA 2gUF
g Udeg grlReln AR HEd g8 A
& A7 A3 (Ro, 1983), alkaloidE &
spirazine?] X.31(Ro, 1982), sterold £-o] # g
o] 4308 ul ArH{Ro and Lee, 1975). T
olgigt Az To AAE WU It d
o] Rem, T3 ERHFH FITLS AEHA
slehE A g o] &g EFEA 2E¥A
FE59 terpenef T HANA dF AF7L
9l A Aol (Cheon, 1988), H = &3
/A o] P E =48t =5 A

g A3 = Axd ZFEHo Jd(Chi et dl
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7 flavonoidg o] &% 3EEHRE AR A

< v AT dojgtn AAAY, ol EFUE
< HAANI = 45 2 g9yt & Rolrh

2 AT BAe 2HUT & &3 489 E
a

Srrels Hol ¢ 54 welx,

e o WY
1. B XA} Y 0

AAA ] FQ g A5 AHE BH FE B
Ae nFsly Z oigE 2% Z29 AYA 7
28 B9 dAAE AU (Lee, 1966;
Chung, 1979, 1982). 19883 4€%E 19913 9¢
7hA] ZAx di#sg, A5y, dopt, FEA, U
3, F, AN, d3EE dd, FEYEE &2

(d 2 AR FH), BYEE TR, S

£ o FE4, 9o, 28, 34, 2%, AL
2%, 4%, +4, 92 vES BV L, A
29 FE, 24 ARA AEAE, FIH BT
A FAE FAEE A4 EHE Sdsn 2EE
AAs Rk oleg FA 2FE FEetd 4 B
FT 2T AL 71882 =4 & |
TE B39 Y gdd EREE ARA 2 A
JA B Table 13 Zrh

ARZERES ZAG ZTEES HeUdta 94

g ristolst E24(HAS), Ad3ddist g4
(SNU), Hg#ug s84(SKK), Z4ddx &
B24(GWH), 4udadsta g&4d, daista
FEAJUN), st 584 Fold

2. ZalE 0| E(flavonoid) S4A 4|

FlavonoidA 29 %2£& Harbornex®} Mabry
(1982)0] ¢ ERWHEE 7IFo2 31, 2 9
oo FAAT HEE Fudtd ot L A
2 AA 8% o) (Hasegawa, 1969; Fanselt, 1971;
Smith, 1972; Harborne and Nash, 1984; Jay et al,
1984; Willcox, 1984; Kim and Lee, 1987; Gray-
er, 1989).
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Table 1. Collection Data of Spiraea species in Korea

Scientific name

Korean name

Locality (Collecting date)

S.  prunifolia var. simpliciflora
Nakai

S. chamaedryfoliec Linnaeus var.
ulmifolia Maximowicz

S. blumei G. Don

S. pseudocrenaia Nakai

S. pubescens Turczaninov

S. pubescens Turczaninov var.
leiocarpa Nakai

S. media Schmidt

S. salicifolia Linnaeus

S. chartacea Nakai
S. fritschiana Schneider var.
obtucifolia Nakai

S. fritschiana Schneider

S. trichocarpa Nakai

S. miyabei Koidzumi
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Kwangneung(4/30), Suwon(5/8, 4/25), Mt.
Kwanak(5/6), Yangpyung, Wonju
Mt.  Juhul(5/25), Mt. Odae(8/14, 19)Mt.

Jumbong(8/1), Mt. Sorak(9/7)

Mt. Wolak(5/25, 8/8), Mt. Spral(6/1, 8/1), Uljin
(5/13, 7/16), Goisan(5/18, 8/26), Mt. Juwang
(6/6)

Goisan(10/27, 8/26), Uljin(5/13,8/20)

Mt. Sorak(5/24, 5/30), Mt. Sobak(6/2), Mt.
Youngweol(8/28), Mt. Juhul(8/11)

Chopyungri(5/18, 6/7, 8/25)

Mt. Bakdu(8/2)

Daegwanryung(9/18, 7/27, 5/18), Mt. Bakdu(8/
4), Kwangnung(7/18, 8/26), Suweon(5/30, 10
/5. 8/10)

Huksando(8/10)

Mt. Bukhan(7/1, 6/19)

Mt. Sorak(6/20, 9/15, 7/30), Mt. Jumbong(6/19,
8/1), Mt. Wolak(6/19), Mt. Bukhan(5/5)

Danyang(5/29, 8/27), Mt. Youngweol(5/24, 8/
29)

Gachilbong(6/19, 7/25), Mt. Sorak(6/25, 7/27)
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3) 100% methanololl A 24A17t FF &
4) 7+dalo A 0.45m PA=27) 9 filter paperd]
o3 & et A Weg 3¢
5) Chloroform© & fats, chlorophylls, xantho-
phyll & 83 A#, &3 g
6) 7rgl, rotary evaporator® F&
7) 2—dimension A7)
1xA7 TBA(t—Butyl
Acetic acid=3:1:1) 2471 3¢
22137} 15% ACC(Acetic acid:D—water=
5:1) 6A1 7
8) Chromatogram
Z
9) drYels = E 1A shifting reagent H
7} & o}A] @3, UV lightdlo A vlw 3
10) 28 Mad2 eaulo] 90% methanols]
X 24X 7 A F=

alchol:D—water:

4, UV lightslel A ¢ ®l

)

11) SpectrophotometerZ o]£3la 200nm-—
350nme] HAAN 59y @I
12) RFg 2 HuEFsa% gEd 438 T

s Fehrwolm FF 4

3. 89 7N ¥ FALA
D 9o #Ang T A HINAE ol &
sl A8E HAAY o FUH FAHA R F
%, WE 29 Bg4de Utk

2) EgtExoln 544 mgt BRIV £4H
AE JeEN 7 98 clustering 24& 274 pack-
age SPSS PC*e] Hierarchical Cluster Analysis
o] &3l ot

3) Eguxole B xPUFSHAA 2
d F 5379 ZetRxolmyl FTEER 14‘5}‘4&
7te] ARE ZAMEIS F2EHA #E EL 0, F
FHUE BE Vo g Fof FAWAE ¥
th EG olo} o] UERYG Fo {KIAdBAL E
& F7t coefficientghol wa} Aglg F7+e H4}
=8 U3 o ogk EgEkom M A
£ 094 2¥2(S. media Schmidt) 2] A&7} =9

)

Program &

Hgernz olg EFAINA %ﬂ?&“}

4) XA oyt A% Az Bews
eldie] dea By 9 E}Ei‘)l‘: E4E =
Asted Al Ae 3RE TEAGT

Fig.1~10%& =4 2¥PU S
A ZHEENEE FEIA EYT
chromatograpy Z# 2 2—dimensiono E A7] A]
71 chromatograpy mapel® oo o & 7zt
tograme] 5}%t3] 42 Table 2~113} #rh

B A A gE " »«a}iiolgb— % 537}%
Fed APdides @ 1479 BRTA 38
Yoz F&¥ 4¥L Fig 1 ‘%l Table 204 %
4 913z compound 2, 1583 o] F A¥o] =%

F&o) 53¢ dehle Aoz A7Ezd,
Challice(1974)+ Spiraea salicifolie Linnaeus, Spi-

chroma-

raea latifoila, Spiraea japonica Linne fil 3% o & &
AHg Agg ¢ 23} Spirgeadelld FEHoE
233l ZEg¥dxol=E trihydroxylated(3’, 4
5')¢} anthocyanidine 2 Hg ul, E oA

2% 2¥3l= flavonoid compound ¥ Z &9} b

Bt E3 EREEE & 54 @5z &
& 3}1= chromatogramo] glormg o83 AR
%9 B FEdE FElnxoln® ol 9%

F29 #7 g AYR A vw EF 9
& & Yeldz 3lo] EelrEkoln B4 o
333 Bie gHE4E 22 Atk

wmEzPgURd M 18712l chromatogramo]
e ch(Fig. 1, Table 2). 2 7b&d 2719
compound 14, 18& EZFMT TAHDE BF
I vlwste] olFeA FLA YEu= dF5
Mol st ARoz F5€ch
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Table 2. Rf value and color reaction under visible and UV light of flavonoids in Spiraea salicifolia Linnaeus

Compound Rf value Natural NH,
No. Rf, Rf, Visible uv Visible uv
1 8 4 - DGBr — DGBr
2 19 19 - PB — PB
3 25 10 - Y - GY
4 25 36 LBr DBr LV DV
5 23 55 Br Vv Br A
6 12 63 - B LBr B
7 6 45 — P - P
8 10 81 - LBr PY LGP
9 12 76 - P LY P
10 60 82 - B B
11 58 71 - BC — BG
12 65 92 - S - S
13 60 69 - S — S
14 62 83 - G - GB
15 85 57 LBr DG Br DG
16 94 72 LBr GBr LBr GBr
17 55 14 LY BP LY GBr
18 52 61 - Go LY Go

* L:light, D:dark, B:blue, S:sky blue, R:red, G:gray, Y:yellow, P:purple, Br:brown, V:vandyke brown,
C:citronella, Pi:pink. K :khaki, O:ocker, WO:white orange, Gr:green

@
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2. Two dimensional chromatograms of leaf

00 nfon

©
40 %

Fig. 1. Two dimensional chromatograms of leaf Fig.

56

RF2
flavonoid characters of S. prunifolia
Siebild
Nakai

flavonoid characters of Spiraea salicifolic

Linnaeus. et Zuccarini var. simpliciflore
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ZF R 94 18712 chromatogramo] 2] 5 A Jehve FHe d¥siXe dojdte 4§
Ath(Fig.2, Table 3). 2 7-&dl 2, 112 EF A o2 &€
tho] A ER g F wmdte ol FAM £

Table 3. Rf value and color reaction under visible and Uv light of flavonoids in Spiraea prunifolie Siebild et

Zuccarini var. simpliciflora Nakai

Compound Rf value Natural NH,
No. Rf, Rf, Visible uv Visible Uv
1 30 18 - Y - GY
2 19 9 - WO - WO
3 40 94 LBr DG LBr DG
4 38 92 - Y - YBr
5 40 73 - B LBr B
6 82 93 - S - S
7 95 77 LBr GBr LBr GBr
8 64 94 - BC BC BC
9 58 68 - LP - LP
10 72 74 - B LY B
11 94 53 — LY — LBr
12 54 41 - DGBr - DGBr
13 52 68 - B LY BP
14 31 79 - P - P
15 52 80 Y YBr DY YBr
16 72 86 - P - P

e
Y

9
O )
@

RF2
Fig. 3. Two dimensional chromatograms of leaf Fig. 4. Two dimensional chromatograms of leaf
flavonoid characters of S. blumet G. Don flavonoid characters ofS. pseudocrenata

by locality ( — :appeared in all site, --- ap- Nakali.
peared in some site).
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HZBURE AU gold Yol FeA W
ol7b Vet AAEE £, dohy, HuoE
Hire] $4 85 (Fig. 3, Table 4). 22

=

A UelE & 27714 chromatogram 716 ] A
Aol 77 85.2%, 63%, 81-5%—4 FALE
ol Utk Eg MAY rhgd &9 "]'Z“é-”’]
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7}A 2
Folzl A
2 @ AYAGAN A
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Table 4. Rf value and color reaction under visible and UV light of flavonoids in Spiraea blumei G. Don

ICompound| Locality Rf value Natural NH,

No. Uljin Sorak Goisan Rf, Rf. Visible Uv Visible Uv
1 + + + 11 3 v - v v
2 + + + 95 77 Br LVr LBr GBr
3 + + + 72 70 GP - LBr Gl
4 + + + 40 73 B - LBr B
5 + + + 72 74 B - Ly B
6 + + + 30 18 Y - - Gy
7 + + + 40 94 DG LBr LBr DG
8 + + + 38 92 Y - - YBr
9 + + + 82 93 S - - S

10 + + + 64 94 BC - -~ BC
11 + + + 52 68 DBr LY LY DBr
12 + + + 52 80 YBr Y DY YBr
13 + + + 88 54 B - LY B
14 + + + 14 55 BP LY LY GBr
15 + + + 15 14 C - - GY
16 + + 35 LV - LV LV LV
17 + - 35 GB - - — GB
18 + - 72 86 P — - — P
19 + - 92 62 DG LBr Br Br DG
20 + — 86 77 LGR Y Y Y K

21 - - 38 83 LP —_ - - LP

22 + - 54 41 DGBr - - - DGBr

23 - + 83 98 GBr - - - GB

24 - - 56 4 Y - - - GY

25 + - 75 82 GY - LBr LBr GY

26 + -+ 65 82 GB - - - GB

27 - — 50 90 GB v v v GV
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Table 5. Rf value and color reaction under visible and UV light of flavonoids in Spiraea pseudocrenate Nakai

Compound Rf value Natural NH,
No. Rf, Rf, Visible uv Visible Uv
1 54 41 - DGBr - DGBr
2 21 16 - PB - PB
3 40 4 - LGBr - LGBr
4 40 30 - Y - GY
5 35 25 - GYG - GYG
6 84 63 Y BP LY GBr
7 49 46 LBr DBr LV DV
8 11 3 - A Vv Vv
9 95 77 LBr GBR LBr GBr
10 63 87 - BC - BC
11 60 96 - P PY p
12 65 77 — B LY B
13 55 59 - P - P
14 89 63 - GY LBr GY
15 84 76 Y LGr Y K
16 84 91 - R - S
17 48 91 \Y GV \% GV
SFTFURE 2HRFURE FA7 WF Ag % vimstd o G Sehuiols REo Xoly
HUAY, AR HAE FAE T AAAr & molT Uk Aoz o], ¥ ArE} €E
St ANE AAX RonE LS E2 AU Atololt YA Folgel s usht WF

o] 8] &K ch(Fig. 5, Table 6). & Fo|rj= 19%
9 chromatograme] E-E]l5on 7|2F3 W

T Alolell= 63.2%2
4% AFxgUse 93

F Aol vebsteh 2ol A
Aelo] mre Aol

9 Mt e

& shegs I Yk

AEEFUT L
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TAGE YRS 5, 14, 179 HGEIUT Ak o BEsE € $dol A AA Y+ 5
F2YURE WY 2EHA FHE AL F o Hol@ YL UBIDE el 37h4 it
U@ sections] &3 FEF vlmstel Yol @ #do| gt Aoz FHE.
g

_ Table 6. Rf value and color reaction under visible and UV light of flavonoids in Spiraea pubescens

Turczaninov and var. leiocarpe Nakai

Compound Species Rfvalue Natural NH,

No. pub. v.lei. Rf, Rf, Visible uv Visible uv
1 + + 13 6 - \Y \ Vv
2 + + 23 13 - PB - PB
3 + + 27 25 - Y - GY
4 + - 50 9 - Y - Y
5 + - 45 14 LY BP LY GBr
6 + - 44 30 - 0 - 0]
7 + + 26 52
8 + + 27 65 Br A Br Vv
9 - + 4 60 - LBr - LGP

10 + + 21 76 - B LBr B
11 - + 43 51 — P - P
12 + + 54 62 - B LY B
13 + + 64 90 - S - S
14 + + 63 82 - LP - LP
15 + + 28 90 - Y - YBr
16 + + 43 73 LBr GBr LBr GBr
17 + + 84 52 LBr DG Br DG
18 - + 65 48 - BC - BC
19 + + 65 72 - GP LBr GP
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Fig. 5 Two dimensional chromatograms of leaf

flavonoid characters of S, pubescens
Turczaninov and S. pubescens Turczaninov

var. leiocarpa Nakai.

Fig. 6. Two dimensional chromatograms of leaf
flavonoid characters of S. chamaedryfolia

Linnaeus var. ulmifolia Maximowicz.
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Fig. 7. Two dimensional chromatograms of leaf

flavonoid characte of S. chinensis

Maximowicz and S. chartacea Nakai.

471 2PYUEE 2 19719 chromatogramo] &
25 ¢l o v (Fig. 8, Table 9), = 7}&d EZFA
o EEE RS 4, 199 e siFRHE &
grrol=olty, X ol FHe] T
T3 5E3 /A BF¥E du JEA g%
ool ZVIRIFURS) S EFomye B
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Table 7. Rf value and color reaction under visible and UV light of flavonoids in Spiraea chmaedryfolia Lin-

naeus var. ulmifolia Maximowicz

Compound Rf value Natural NH,
No. Rf; Rf, Visible uv Visible uv
1 7 6 - DGBr - DGBr
2 32 9 - LO - LO
3 23 3 - PB - PB
4 6 55 - LBr — LGD
5 7 29 - Pn - Pn
6 46 34 - Y - GY
7 41 66 Br v Br A%
8 94 28 LBr GBr LBr GBr
9 90 90 LBr DY LBr DY
10 74 93 - S - S
11 36 92 LBr DG LBr DG
12 50 89 - Y - YBr
13 59 83 LY DY LY DGBr
14 65 16 - LGGr - LGGr
15 80 78 LBr G LBr G
16 33 76 — B LBr B
17 25 84 - LGB LBr LGB
18 33 ‘ 62 - P - P
19 60 60 - LGBr - LGBr
RF1 g RFt @ A ( :

RF2 RF2

Fig. 8. Two dimensional chromatograms of leaf Fig. 9. Two dimensional chromatograms of leaf
flavonoid characters of S. fritschiana Schnei-
der and S. fritschiana Schneider var.
obtusifolic Nakai.

flavonoid characters of S. trichocarpa Nakai.
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Table 8. Rf value and color reaction under visible and UV light of flavonoids in Spireea chariacea Nakai and Spi-

raea chinensis Maximowicz.

Compound Species Rivalue Natural NH,

No. pub. vlei. Rf, Rf, Visible uv Visible uv
1 + + 15 4 - P - P
2 + + 29 14 LY BP LY GBr
3 + - 30 18 - Y - GY
4 + + 49 41 LBr DBr LV DV
5 + + 50 65 - \% A% v
6 + + 50 42 LBr GBr Br GBr
7 + + 28 35 - P - P
8 + + 41 63 - S - S
9 + + 74 94 - GB - GP
10 + + 54 95 - P PY

11 + + 81 85 - S - S
12 + + 59 85 - BC - BC
13 + + 95 77 LBr GBr LBr GBr
14 + + 74 65 - B LY B
15 + - 95 94 LBr DY LBr DY
16 + - 59 77 LY DY LY DGBr
17 + - 45 81 - Y L= YBr
18 + - 86 © 58 LY GY LBr Y
19 - + 43 74 - S - S

20 — + 50 83 LY DBr LY DBr

Wt e LY 2 Avlel A Aelv) o 1980; Kim, 1991) Fd¢ Z2 Azt vlns A
I oEF Yo gdel AL A F e t}(Fig. 9, Table 10). & Fo| A& 18%F¢] chroma-
T sherzel B FdF 2AnE JdER e togramo] Ruls|Qen 7&FH WHF *}°l°ﬂl‘<
o 2¥UFL] ERAA 229 AXE A0 1579 TYg stgEo] 233 83.3%9 Tr"}"]
Atk o] YEMgTh ol WES FHEXoE A

FzPUEe} SRR E B AT £ etz grel Aelrves e g2 Fd T
AL A WE Asidon e oA F A9z Ao & Yehde @& FAMRE FE0

A Foll ASANAY HxEe] For TR th 28U B AFM 2RIUFY B 4 A
T R =%o] gorz(Chung, 1957; Lee, HAE ANBE 2= 2% 2aslo § gt
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Table 9. Rf value and color reaction under visible and UV light of flavonoids in. Spiraea trichocarpa Nakai

Compound Rf value Natural NH,
No. Rf, Rf, Visible uv Visible uv
1 12 5 - v v \Y4
2 20 6 - PB - PB
3 34 7 - LGBr - LGBr
4 42 8 - LS - LS
5 64 16 LY BP LY GBr
6 28 45 - LO - LO
7 92 78 LBr GBr LBr GP
8 85 54 LBr DG Br DG
9 85 81 LBr P LBr DG
10 68 69 - LY B
11 67 74 LY DY LY DGBr
12 58 82 - Y - YBR
13 30 90 LBr DG LBr B
14 40 79 - B LBr B
15 51 57 LBr GBr Br GBR
16 83 94 - LG - G
17 82 76 - LGBr - LGBR
18 76 77 LBr G LBr G
19 19 74 - LGrBr LBr LGB4-9
UBYe ZgRxols AEE AfAziornz
c"p Table 100] UElt FelHiwol= EAL 2AxE
EA4E Ag FHAelng o] 16.7%2] Ao|HE X
" g4 54L& MAY FRIUFe FIURHYUR
“5‘{. ° ste] AolWg UBIT e gez Azdne
FoYREUT] dEo 2o BIFAL A
RF1 e.o ° i SEa E A
D <D PREVUTY TZRURE TUS AU
d 7tediM = 53] HefAql gz ZelEco]

RF2

Fig.10. Two dimensional chromatograms of leaf

flavonoid characters of S. miyabei Koidzumi

and S. microgyna Nakai.

#ABDE TYE Bl gsad
(Fig. 10, Table 11). YEZ{UT F2FUTL

z+zt 147, 13712] chromatogramo] 28] &t} o]
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2 zd FE FS ERUEYS € & AUk AFA
& TElRwolng FHoR Agagonz g, A fdddXe £ERxcR 4EE £F4 4
el compound®] F7b Hrh o] FFHFL 73% dgde 3o e, AXA PyPel 4P ERT
o #AES Hel FZBURY FIAZFPUTIE o Ao g A g HEF AT ¥z

MET] RolE Aolutt o BE Aolg U F9sA gou B AF A o AR 9

Moz 7Hel ofale RRFU, T 2Rl
zoly A9d Aoz JEte AN 7
ol q miz wlsh ol Z FW Fehrwols  Wol #4% Wyl I Bk

Table 10. Rf value and color reaction under visible and UV light of flavonoids in Spiraea frilschiana and var.

obtucifolia Nakai
Compound Species Rfvalue Natural NH,

No. firt. v. obtu. Rf, Rf; Visible uv Visible uv
1 + + 24 59 Br \' Br v
2 + 13 8 - PB - PB
3 + + 30 18 - GP LBr GP
4 + + 12 45 - B - B
5 + + 12 86 - P - S
6 + + 28 35 - P - P
7 + + 31 79 - B PY P
8 + + 88 54 - GBr LY B
9 -+ + 95 77 LBR Y LBr GBr

10 + + 54 44 - DY - Y
11 + + 59 77 LYy BC LY DGBr
12 + - 64 94 - S - BC
13 + + 82 93 - LP -~ S
14 + + 58 68 - S - LpP
15 + + 53 62 - Y - S
16 + + 38 92 - P - YBr
17 - + 86 82 LBr BG LBr DG
18 - + 55 58 - - BG

_31._



Table 11. RF value and color reaction under visible and UV light of flavonoids in Spiraea miyabei Koidzumi and

Spiraea microgyna Nakai

Compound Species Rfvalue Natural NH,

No. firt. v. obtu. Rf; Rf, Visible uv Visible uv

1 + + 24 59 Br A% Br v

2 + + 13 8 - PB - PB

3 + + 30 18 - GP LBr GP

4 + - 12 45 - B - B

5 + - 12 86 - S - S

6 + + 28 35 — - P — P

7 + + 38 92 - Y - YBr

8 + + 82 93 - S - S

9 + + 59 77 LY DY LY DGBr
10 + + 58 68 - LP - LpP

11 + + 88 54 - B - B

12 + + 95 77 LBr GBr LBr GBr
13 + + 54 44 - Y - Y

14 - + 5 77 - LBr - LGP
15 - + 40 73 - B LBr B

16 + - 34 6 - LO LO

4. FEEMYHO o2, EglR0o|lE E Atet ¥ JeEl T Qch £ B Al 3

ol o/ 2RR7 g W 2BURE 48 142 2A F 3oz

e =3y
53718} Eelr o=yt FEE JEh =719
T 2AEY 22X %2 &
BT e Fo] FA3AE H¥o(Fig 11). =y
olst go] zAlY Fig 11& E7te] & 2
& &7 coefficientgtel] oie} #Aelz &

o
ol HA Ushy WEel Adz Felsch
A 2§e oAl 24 AZAE oA
JzPuURs gxe W

e}
2
N
N
N
2
R
i

%7he] fAlE ARS FAdsz H2PUFE T AR FAMA

E YEZ A O SgRxol= BAA: S vEhiE EeiEe] A FHEA 4oz 1
VAzguUR NEYL AsYerz o IF gagURe o 29 S o2 433
Al71#] R F . Mg BAse] e BEQU Aoz #33Y9
Fig. 11o] uEehd vle} o] ZelEikol= AE N Aold AEHALE 7HAZ YL Ao 4
B4 9% 3 fFATAL SN 2RSS FaRoy AR F g B AdgodMi
A2 FeEd S0 o3 w=old Ayl ol & Z712F YR A 924 Jdeidd BE
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—l: S. fritschiana
S. fritschigna

v. obtusizfolia

L S. miyabei

L S microgyna

S. prunifolia

v. simpliciflora

S. chinensis

S. chartacea

S. pseudocrenata

S. pubescens

e S. lelocarpa

v. leiocarpa

i S. blumel

S. salicifolia

S. chamaedryfolia

v. ulmifolia

S. trichocarpa

10 20 30 40 50 60 70 8 90  100(%)

Fig. 11. A phenogram by flavonoid characters among taxa of genus Spirgea in Korea
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