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3 XEJ@g (Cornus) fEHDOIECEENDL 7 A7 4 FEKEMA L
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IwaSHINA, Tsukasa* and Hiroaki HATTA*: The Flavonoid Glycosides in
the Leaves of Cornus Species I. The Flavonoids of C. controversa,
C. brachypoda, C. darvasica and C. drummondii

3 X% B (Cornus L.) (At ER 0 R~ RO #9400 (KJF 1983) 7nu L60%E (PR 1982) #°
RT3, KBRIEFOMEL MO e E iy &%, WA i 5~8 ofi (Hooker
1867, Rehder 1949) # #1116 /& (Wangerin 1910, Ferguson 1966a,b) w45, < bIcitsE®
W EoTit: X+BA 4 (Hara 1948) 7c\» L 6 /& (Hutchinson 1967) #izyr L7z D T 5,

I X E B S B EBE(LERA & LTILAEE, cornin, loganin, secologanin, geniposide
X4 KA FEEEAE (iridoid glycosides), salidroside, hydroxycyclohexadienone-glucoside ™
ryteox s Ekox  — ALK (quinol glycosides), ¥ X UF -1, 2, 3-tri-O-galloyl-4, 6-(S)-
hexahydroxydiphenoyl-D-glucose = 2, 3-di-O-galloyl-4, 6-(S )-hexahydroxydiphenoyl-D-glucose
D L5 K L OSRE D 2 v = v L HMbh T\ % (Jensen et al. 1973a,b,¢,d, e, 1975,
Bate-Smith ef al. 1975, & - mo 1973, Wieffering 1966, Haddock et al. 1982), zh b
KICHEDD 5 BT, 4% TESBEMBEL LT HCORTELRME A Y F A FRLO*
J - VREEET, ChOOHBOREL LD, I AXBNR2OO ST KNSRI, Thbb
—oF 7 AU H 3 X% (C. amomum Mill), C. bretschneideri Henry, C. foemina Mill. 75 & ®
Kraniopsis #i8 (#iJ#4 13 Ferguson, 1966a w5, LITFREE & 3 X% (C. controversa
Hemsl.), C. alternifolia L. 7c ¥ ® Mesomora HED 7/ L — 7T, */ — VEEEHED hydroxy-
cyclohexadienone-glucoside & salidroside #*&%r, —J5, & 5—2(% Afrocrania #HijE (C.
volkensii Harms), Cornus #iJf (A = v+ v~ o= C.mas L., % v v a = C. officinalis Sieb.
et Zuce. 7r &), Arctocrania HiJE (=¥ v & F-1 C. canadensis L. L=y =¥y 2535 C.
suecica L.), Discocrania & (C. disciflora Mocino et Sesse), Cynoxylon #JE (7 4V h v =
Hw e C. florida L. 7c¥) % X0 Benthamia HjE (v <+2v > C. kousa Hance, v~5 ¥+
~Fw o C. capitata Wall. 7c¥) O 7 —7Tx/ —AFEEEORb VI 1) 1 VEEEFL &
A5 (Jensen et al. 1975), 7z, hb® 200 74— 7B L HiE v EEH 23 s
W ETIRIE & A ERE L WEEREEIEFEE boowe it LT, BERER 2 5 BRTEF ¥
FREIUIEE AR BT A L TCLRIERD, FhA Y= VvROVWTLETR TV LIRS v =,
Bz =5 % 2 v = (ellagitannin) OFEFE1H I XF|E 3 XA OME (7 4+=)E Aucuba,
A4 #& Helwingia 7c¥) Lo ME, 50 I XF R LEKGOR Bl X v/ *F

* IR G FpkSEETsE. Tsukuba Botanical Garden, National Science Museum, Tsukuba
305.
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Alangiaceae, ~ v #9—7 7 #$ Davidiaceae, % ¢ 3 A Fl Nyssaceae) * ORIRIHEE IR
Tw % (Bate-Smith et al. 1975),

7IARIAFRDOWTL, I AF DML isoquercitrin (quercetin 3-O-glucoside) (i « #
M 1958), C. stolonifera Michx. oz 5 hyperin (quercetin 3-O-galactoside) (Nair and
Rudloff 1960), 4 =¥+ v > . =dfEd b rutin (quercetin 3-O-rutinoside), isoquercitrin s
LT quercetin 3-O-glucuronide (Delaveau et Paris 1961, Egger und Keil 1969), LTz x
FORENLT v v 7 =0 cyanidin, delphinidin % X% malvidin OFtlEE, 7~/ 3 X+
(C. brachypoda Wall.) ©REEND 2 ZEOEWH HEXh T2 ¥l (Ishikura and
Sugahara 1979),

HELICENFEFHRMN S, I AXBHEMCEEND 778 1 FEBEGY DHRE LT,
SN — VR R & /L — 7D 5 % Mesomora HED 3 X% L, Kraniopsis HRED 7 <
7 3 R%F, C. darvasica 3 X0 C. drummondii DIECEFNT\N5 7 587 A FEEELHET
b

W& LU HE

Mk SEOHHCB LD 5B, + X%, 7~/ I AF L ABEEBRBEYRERBRO FhEh
L1fEfk X 4L, C. darvasica (Pojark.) Pilip. 35 X% C. drummondii C. A. Mey. (37 — /
v FIEKE (Arnold Arboretum, 7 # ) 7 ARE) CHEBRIhTAs 0T, I X+ MO Flk
FOERAMEE LTI8IET ik bR TE L 00— ThH %,

7 7R A VILEYDHER LOMAL: FREATS L 2 2 — A THARL, BERET T
BRI 50 ZhicA o 2 2 7 — A% FEMZ KT 2 = < + 75 7 4 — 2D-PC) T4&H
MWD 7584 ¥riz— v @I L0, BB BAW 3 X0t 15% AcOH (#30) X %
mass-JEfk 7 = < 1 75 7 4 — (mass-PC) %% 7 54/ 1 FEADHEES 5 ¥ CRET S, &
W7 m=1 757 4~ (HPLC) AHIC X > TR DM S hicC ERTER LI, €7 75
7 2 LH-20 (Sephadex LH-20) # 547 r~t 2757 4 — (BHIZT0% 2 &% 7 — 1) 12X T
> 5 OFLE T, B Ui,

ZIRIA VMEEYORE: ML 7 T8 14 FROTEEC X DEBINKDHE & % O ERY
DOFFE (P 1989), R4« WERKILA 7 b D HRIE (Mabry ef al. 1970) 3 X ONRL#ERE L o
W7 m~= 1 757 4 —% 20 HPLC & X 245tk (RE flf, {RIEFHSRI7R &) ORI & - T -7,

W7 m= 1757 4= (PC): 754/ 1 FEREEOBINKMEC X > THELRZT 7 2 vis
LOBED 2D-PC B %\ i3 mass-PC 12 BII%H BAW (n-7 % » — A /Fele/Ak=4:1:5, L8,
BEW (n-7% /= /=27 —n/k =4: 1: 2.2), 159 AcOH (W:He/Ak=15: 85), 5% AcOH
(BEMe/ Kk =5: 95), BBPW (n-7% / —n/<_v¥ v/ v /k=5:1:3: 3) 3 X O° Phenol (7k
TR L7 = 7 —A) HFGTHDS (1989) 12ft - T - -,

BBk 7 v~ 1757 4 — (HPLC): 754/ 4 ¥ ilEfko HPLC ¥t s v 2 Rifd 5 5
4 Finepak SIL-C;eS (P9 4.6 mm X150 mm), HA&4 Y~ 5 330 FLE/k « AT 0 7 i
WTC, BEJE: 7= Y A/K/Y vEE=22: 78: 0.2, ¥ 1.0ml/4TH e (1989) 1wt
To72,

BRLLUER
SEIRBICHE L7 4D I XX BHEWOE,I S ABEO 7 5 £ 1 F ElEthy Bl - LT
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Quercetin 3-O-glucoside (isoquercitrin, 1): ZDHED x & / — LI DRI » WHRBILA
7 P AR OB T 5K — AV ORBEKTH B C LERE L (Mabry et al. 1970), /3D
Y waxF5— (NaOMe), #Hift 74 3 =w 4 (AICL), AICL+HCL, EfEk - bV 74
(NaOAc) % X 08 NaOAc+H,BO, DN X 5 BINEADOBENL 5-, T-, 3'-% L O 4'-fLO
DKEREDFEEY T L (Table 2), BINASEC L > TEBII 7 7Y 2 VL RIRANZ PV
Y oT 3, 5-, 7T-, 3-% IO A-froWHEKEEO LR L, M35 R RO quercetin &
c0-PC 1t I » THEO R Y B o leotc b &5 WED 7 v~ M IRSEL —F L1 (Table 1),
S-FIICHES LT\ Bl S ¥ e SR L o co-PC 12 X » T glucose &REShic (Table 3), LL
Eb DT 5 A, — At quercetin o 3-fizic glucose HfEA LT HEHEG LHEEShcDT
Y5 HHEEE R o isoquercitrin & co-PC % k00 HPLC THEO ik ks T/e -7 L & kS
15e4ic—3 Lic (Table 1),

Quercetin 3-O-rhamnoside (quercitrin, 2): = OFifEAk L 72 5, 7-, 3% LY A
DKBENEE L, 3-OKBESBRIN TS 7 I8, — 1 THDHZ LM « ATERRIRA~
7 N A OBEYS HHE L (Table 2), INKSRIZ X > THbhic 727V aviEi quercetin
LA xhi-2 (Table 1), iz glucose Tit7n< rhamnose 7% #iHiZh i (Table 3), €~ T
= OFEEMT quercetin @ 3-fizic rhamnose DFEE L7cb D TH B LIEEINI2DT, %5
HHmE L co-PC % X 08 HPLC CHEix T & o h, Fofkssawc—3 L (Table 1),

Table 1. Chromatographic properties of four flavonol glycosides
and their aglycones in leaves of Cornus species

Rf values Colors
Flavonoids -
BAW BEW 15%AcOH 5%AcOH Forestal uv UV/NH;
Glycosides
1 0.57 0.62 0.36 0.19 — dp y
2 0.72 0.72 0.44 0.28 — dp dy
3 0.83 0.78 0.43 0.24 — dp gy
4 0.68 0.60 0.26 0.12 — dp dy
Authentic o
quercitrin 0.72 0.72 0.44 0.28 — dp dy
isoquercitrin 0.57 0.62 0.36 0.19 o dp v
Aglycones
1 0.67 0.68 0.04 — 0.40 y bry
2 0.67 0.68 0.04 — 0.40 v bry
3 0.86 0.90 0.04 — — v v
4 0.67 0.68 0.04 — 0.04 v bry
Authentic
quercetin 0.67 0.68 0.04 — 0.40 y . bry

kaempferol 0.86 0.90 0.04 — — y y

BAW=-n-BuOH/AcOH/H,O (4: 1: 5, upper phase),

BEW =n-BuOH/EtOH/H,0O (4:1:2.2), 15%AcOH=AcOH/H,O (15: 85),
5% AcOH=AcOH/H,O (5: 95), Forestal=AcOH/conc. HC1/H,O (30: 3: 10).
dp=deep purple, y=yellow, dy=dark yellow, gy=greenish yellow,
bry=nbright yellow.
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Table 2. UV spectral data of four flavonol glycosides in leaves of
Cornus species

. Amax (nm)
Glycosides
in  MeOH +NaOMe  +AICl;  +AICI/HCl +NaOAc +NaOAc/HsBO,
1 257 274 275 269 273 262
358 328 437 299 326 379
411 363 397
(inc) 401
2 256 272 275 270 272 260
349 324 433 296sh 325 368
405 356 382
(inc) 398
3 266 275 277 274 274 267
349 325 304 302 311 351
400 354 350 389
(inc) 390sh 390sh
4 255 — 272 255 e —
351 434 297sh
359
397sh

sh=shoulder, inc=remarkable increase in intensity relative to the spectrum of methanolic
solution. 1=quercetin 3-glucoside, 2=quercetin 3-rhamnoside, 3=kaempferol 3-glycoside
and 4=quercetin-glycoside.

Table 3. Rf values of sugars obtained from Cornus
flavonoids by acid hydrolysis

Sugars BBPW PhOH
1 0.26 0.31
2 0.56 0.52
Authentic
glucose 0.26 0.31
galactose 0.23 0.39
allose 0.31 0.44
rhamnose 0.56 0.52
xylose 0.42 0.40
arabinose 0.33 0.50

BBPW ==n-BuOH/Benzene/Pyridine/H,0 (5: 1: 3: 3),
PhOH=Phenol saturated with H,O.

Pl b2s B ECHE(A 212 quercitrin & FE I i,

Kaempferol 3-O-glycoside (3): %4} « AIHMINA 22 F AT 5-, T-% X O° A" —f57 v S Bk oD JK i
EOFFELR T OFRBHEA AN TS E 7 7V 2 v L LT kaempferol #/:p45 (Table 1
WLV 2. #oT, ZD7 FH 1 Fix kaempferol © 3-frichs O-#4 Uik - &2 5
NBN, FEEHEOREBICIZE > Tuhitl,

Quercetin-glycoside (4): IR MBI HAORAZ D7 58, 1 Fix PC BB A 22 | 4
Fitkh B quercetin OFLEEE (3% 5H < 1922 LFE U 3-O-glycoside) »#esE X h 5 7% B/ 7ot
FREBOPECIZE - T o,

HPLC pific k57 54/ 4 FEROFAE: 42T X+ BEW» LEEIHI-7 55/ 1 Fiz
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vFivd  quercetin @ 3~ BEAR A L7 ECBEE, /it 3-glucoside, 3-galactoside, 3-
rutinoside 3 X O 3-glucuronide T& % (it « ZxH 1958, Nair and Rudloff 1960, Delaveau
et Paris 1961, Egger und Keil 1969), $@EpHi % 1T -7  AxBHEY T T 4ETXThrb
quercetin 3-glucoside 2 FEHRH & LC HH &Rz (Fig. 1), Ebr4 ¥ T i AFxBETHED
/v 7z quercetin 3-rhamnoside & 3 XF L 7=/  Axhb HEH I, Fi- C. darvasica T
% quercetin 3-glucoside 1o ff - T & ® kaempferol 3-glycoside »\#ii&h7-, 7tk HPLC
S TR E S oBE D -7 h@D LR 50 (Fig. 1), ZOBRR A2 P A% R5
EERDLDIFLEAENRT7 TR A FPTHIel, HEROBEB= AT A KBRMEx v = v EHEZ

C.controversa

£ D=1 I I T | R T O A Y S 1 ......................................................... {
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Fig. 1. Separation of flavonoid glycosides in the leaves of four Cornus species by HPLC.
Eluents: Acetonitrile/H,O/H;PO, (22: 78: 0.2). Flow-rate: 1.0 ml/min. Injection: 10 pl.
Detection: 2=350 nm. I=quercetin 3-O-glucoside (Rt: 7.83 min), 2=quercetin 3-O-rham-
noside (Rt: 11.78), 3=kaempferol 3-O-glycoside (Rt: 11.35) and 4=quercetin-glycoside
(Rt : 10.75).
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ha, zhbo HPLC <% — i3 J8EF Li- 4
T, ThEhBi-TkD, ZhbOEITDOHNT

HO OH LUMELEXRh B,
SEO FERE kO MELE G THELD

R2

on: P S U s VR

HO o quercetin ik Lic 7 587 — A GG TH

Ri=glucosyl, Ry=OH: quercetin 3-O- BLELZBRD, L L b, DHixfF - -0
glucoside (isoquercitrin, 1) ° N L.

Ry=rhamnosyl, R,=OH: quercetin 3-O- 40 5608 L\~ B 3 XFJED 5 & Kraniopsis

rhamnoside (quercitrin, 2) M@ 31E 3 L0 Mesomora HijEo 1fEDEr 4l

Ri=glycosyl, Ry;=H: kaempferol 3-O- CTEF, chbD7 587 4 PRSI L2208

glycoside (3) JOT, "7 R A s o
Fig. 2. Structures of flavonol glycosides in PRI I DB EME S L, SROMO I A

Cornus species. FBHEY OSSR E IR B,

E T

R SERC Y7 » THY) 7d5E & MO % - 72 Bzl By i 2y REE RS
Wb B BEo By &35, FBEMBE—R 2K bhi 7— /4 F KRB David C.
Michener iz @& 2ET 5,

Summary

In a series of our flavonoid survey in Cornus species, the flavonoids of C. controversa
Hemsl., C. darvasica (Pojark.) Pilip., C. drummondii C. A. Mey and C. brachypoda Wall.
were studied. Four flavonol glycosides were isolated from the leaves of these species
and identified or partially characterized as quercetin 3-O-glucoside (isoquercitrin), 3-O-
rhamnoside (quercitrin) and -glycoside, and kaempferol 3-O-glycoside. Isoquercitrin was
distributed among four species, which were used in this experiment, as a major com-
ponent. Quercitrin which has not been found in Cornus species was isolated from C.
controversa and C. brachypoda.
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