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Two ~,o,n ~±a-onomes, the 7-O-e-L-rhm~mopyranosides of kaempferol and of 
quercetin, and also the new acylated glycoside quercetin 3-0 -~Lu-~o-ca~±eo~-~: == --~ 

anoside '~ nj have been isolated from the epigeal part of Aeonitum baicalense 
Turcz, ex Eapaics ~" ~. Czekanovskyi Steinb.). Ti]eir structures have been 
= . . . . . . . . . .  ~, IH, 13 C ,- =,~ uemon~u~=ued by the methods of IR, u~, and ~,;~ spectroscopies and =~o 
mass spectrometry and also with tile aid of acid hydrolysis. 

~.~.- =~anus of the genus nco~,~u~n ......... have been widely studied as producers of diterpene ..... 
oids [I]. As far as concerns flavonoids, only a few publications on this subject are kno%~ 
,+,r~ 3]. At the same time, the epigeal part of the species Aconitum baicalense Turcz, ex 
Rapaics (A. Czekanovskyi Stein. ), which is endemic for Eastern Siberia is rich in metab- 
oiites of the flavonoid type. In an aqueous etha~iolic extract of this plant we have found 
and identified ...... w~u** the aid of IR, bW, =~',~, and Z~C ;@.u~ spectroseopies, ~'~ mass spectrom- 
etry, and acid hydrolysis the previously described [3-5] 7-O-e-L-rhamnopyranosides of 

kaempferol '~ ~ ~ ,,±/ and of quercetin (~ z ~  ±-~, and have also detected a new glycoside ~.~./. In 
the present communication we give proofs of the structure of this glycoside obtained with 
the use of modern ~.~-spectroscopic procedures. 

Tile - ~" -~- ~ . .noJ-~Cu±~r mass of glycoside (.~±) is 934 ~=~ ~ mass spectrometry) In the products 

of acid ........ , quercetin, -== -" c~--exc acid, glucose, and rh~umose were found by the nc.~u ..... Dy~fo~ys±s 
method. The assig,~n~ent of the peaks of rh~.n~-~ose and glucose was made from their retention 
times when chronmtogrmms were recorded ...... w~u~ different selectivities of the chromatographic 
system~. The detection of quercetin and caffeic acid was made from their retention times 

~, = 0. ~^ ' = 0. "-~ and the spectral ratios A~s0/~ ~ ,u ~or quercetin and ' ~ '  n2~O/n330 U= for caffeic 
acid calculated from c,romauogr~,s of the ........ ,~,ro±ys~s products and of standard substances 
w.u,% detection at two wavelengths. 

By analysis of the FAB mass spectrum it was established that the molecule of glycoside 
t.../ contained two carbohydrate chains composed in the manner shown in the scheme, where 
the figures denote the observed masses of the fragmentary ions. ~'~n±~-"- interpretation is 
not -" "~-" . . . .  " ~nu~puuab-e, since the caffeoyl and hexosyl fragments have the same mass 

Ca-- O ~-~lc =- O --fire'-- O -- Qu -- O +~ha+H 935 
773 6 ! ! 789 

Ca represents a caffeic acid residue and Qu quercetin. 

Tile positions of attacl-m~ent of the carbohydrate chains to the aglycon were established 
by b~ ~ spectroscopy --'~'-~Ln diagnostic additives. To eliminate the interfering influence o--= 
un~ caffeoyl residue .... spectra were taken against a caffeic acid background The shifts 

kNavnu, " ~ - ' "  ~ ,  T , , - ,  h of the absorption b~,u~ under the action of diagnostic ~uu~u±ves + 
~u-~, and z%J.Ul 3 + nu-~ showed .... L,~ presence of free p~enoazu ...... groups in gu~zuao,~ . . . . . . . . .  5, .3, 
acid ~ ' 
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~ L ~  ~n~-~,,L~ of O-rganic Chemistry, Siberian ......... Russian Academ',y of ~ ....... 
ag~x~-a~d from ~,nx~u-ya Prirodnykh Soedinenii, ~. 5, pp. ,o~-~3, September-October, ±~=. 
vr-gznax article submitted January 1O, ±eea. 

uvu>-~z3v/>=/=ovb-042151 ~u @ ±~>~ =~.u~-u =ub-~s,ing Corporation 421 



C r  

v ~  

C ~  

ii ii 

ii 

~ ,ill 

J 

,,~, , , ,  

0 

0 

0 

~ J  

0 

~ J  
~j 

L~ r~  

0 ,mq 
c~ 

42~Z 



4 2' 

4 4"~ 
- j  

4 . 5 !  

5.] 
5.2 

o ~ a  :1, I I  

". m" e~ 
RO 

R2 

Gzl 

..  ~ l l l m ,  

5.5~_" R] 

5.5 5.4. 5.2 5.0 4.8 4.6 4 .4  4.2 4.0 3.8 3.6 3.4 3.2 

Fig. 2. Fragment of the ~ u  . . . . . . .  ~uuS~ spectrum of czekanoside A. 

From these facts the conclusion ~o~±oweu = ..... that the carbohydrate chains were attached 

to the C-7 and C-3 positions of the quercetin molecule. To establish the complete struc- 

ture of glycoside , ~  ~a~/ it was necessary to determine the concrete positions of attacl'mlent 

of each of tlhe carbohydrate chains and the method of linkage of the components in the 

longer, acylated chain. ~L-~ .... problem was solved by l~'~ spectroscopy. In the first place 

it was necessary to assign the signals in the carbohydrate region of the ~H N~'~ spectrum. 

In the spectrum taken at a working frequency of 500 ~.~z they showed considerable overlap- 

ping, and therefore we used the methods of two-dimensional resonance or homo- and hetero- 
n u c l e a r  " " " ~ "  ~,.-,,-,,.,.~ r 

in the ordinary Fl'~ spectrum (Fig. ' ~ .... • ~ the slgnaz of the anomeric proton of the rham- 

nose residue was r=~dz±y identified in the form of a broadened singlet at 5.50 ppm. From 
u~-~ reference point, using the ~ ....... spectr~-a t~. ~ _.u ~uua~ ~=zg. ~j we determined the signals of 

the other protons of the deoxyhexose residue: 4.u~^-, 3.84, 3.59, 3.~o, and l.~a. From 
the ~ ~" ~zg 3) we e~L=u-~=neu u,~ v~c~n~z links between them: 4 ~" -- 

~.o~ ~ 3.'~ -:- 3.59 ~ ~ ~ ~ ""  these ~ ~o . using results and .... ordinary ~H ""~ • ~ ~.u~ spectruai we deter- 

mined, where this was possible, the ........ v~c..~ spin-spin coupling ..... constants, -"'wn-~c~- are given 

in ~ .... = ~'~ -~u~ 1 confirm the assigrm~ent of .... signals of the .......... a,~u -n= ~na~u~o~ residue. In the - ' u  

~u~S± spectr%~l k=ig. ~2 the cross-peaks of the anomeric proton of rhamnose and of aromatic 
cnea,~c=~ ~u~-um of u.3z and ppm bezonging to tile hydrogen atoms at ~ "- protons wit;] .......... :~ ~ : " 6. ~-" ~ " " 

" ,~,u~ecu±~ observed. Consequently, the glycosidic bond of and u-o of the quercetin ........ were 
the ............ "- = ~ ~ raasn~o~e was ~uu~.~eu at u-~ atom. 

~ ' -  ~urux~Tne-~y~ group of glucose ~ - ~  ~e caffeic acid residue was attached to the .... = ...... %2_L ~ " , 

.............. 8 ppm in .... ~C "~" as followed from the unemlua- ~,~x~- of 64. -n~ ,~,-[R spectrum. By using the 
method of neueronuuzear two-dimensional resonance in the z~ ......... n~uuA variant, we established 
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Fig. 3. Fragment of the =~ COSY spectrum of czekanoside A. 

that in the proton spectrLbm the methylene part of this group was represented by an un- 

resolved narrow multiplet at ' "" ppm (2 "~ . ~ ~ . L,~s an ~j Starting from .... we made assigmment 
of ~ ~ . . . . . .  m aa..,e other proton signals of the glucose residue ~xc 2 (see -ab-e I). The rem'~aining 

signals of the protons of ~ ~ ~±c could be assigned on the basis of the resonance of the 

anomeric proton at 5.33 ppm or of the characteristic isolated ,.-~t~p-et ....... at 3.15 ppm corre- 

sponding to the hydrogen atom at C-5. 

-~ call be seen from the ,~u~o"^~ spectr~a t~. , kzzg. ~j that the signal of tile anomeric proton 

of the glucose residue ~ i ~c at 5.33 ppm had no other cross-peaks whatever apart from those 

belonging to the same sugar residue. Consequently, it was L,a~ which formed a glycosidic 

bond with the C-3 position of quercetin. So far as concerns the anomeric signal of the 

glucose residue Glc 2, it . . . . . . . . . .  ~=u an additional cross-peak ~ :" ' -'" it w~un ±±ni~±ng the 3.~- ppm signal 

assigned to the C-2 position of ~" i :. .. = ......... ~-c and u,~ proton co-nc±u~,~ w-un the resonance of ~-- H-5 

of the ~,_2 ~,.--~ :_. ~-u residue. .n~ coincidence of the two w n . L c n  s-ghats, of .... -" ~- the latter must neces- 

sarily give a ~u= s-~,a- w~L the anomeric proton does not permit the position of g-ycosy~ -~a- 

tion to be established from the ....... ~u~.o~ spectrum alone. However, as is clear from the CH 

correlation diagr~,~'~ it is precisely the ...... of ~ z . . . . . .  s~g,a± g-ucosy- residue (~ = 3.71 

ppm) that was sn±.u~u from its ...... position z~,. ,~ k,u-,~ ppm) to 85.1 ppm, and glycosylation 

had ....... u ~  place at the u-~ ~ ~ atom. 

. L n u ~ ,  substance z~ ^ r , -  / , :  = .=  . . . .  ~ ~ -~ ~) had the chemical structure of quercetin 3-U-LU-<o-ca--~u~z-p-u- 

-p-u-gxuuopyranus-uel ,-u-~-,.-=~ann~op7zanu~-u~, and it has been given 2--% ~--z&j g±ucupy~,usy- 

the name of czekanoside A. The ~3C N~.~ spectrtm~ agrees with the proposed structure. "~-- 

assig~-m-,ents made in Table -. ~ are made on u,~ basis of literature information tu-=jr~- ~ and on 

the basis of the =w ......... n=±uu~ heteronuclear resonance spectrum. 
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'~D',~' I. vnem~ca± S . x z ~  and Sovu~ .... of the Protons of 

Czekanoside A 

Proton I ~. ppm ] J. ~z I NOE 

6 
8 

12. 
,15 
16 

:2 
3 
5 
.8 

1 
2 
3 

4 

5 
6 

"1 
2 
3 
4 
.5 
-6a  
6b  

6,31 d 
6 4 2 d  
L6ad 
6.~7d 
7 ,61dd  

5.89 d 
7.2~ d 
6;69 br.s 
6,57 d 
6.54 dd 

5 , 5 0 b r . s  
4,07 br. s 
3.84 dd 
3 . 4 4 t  
3,59m 
1.22d 

5.33 d 
3,71 dd 
3,59 t 
3.36 dd 
3.1f~ m 
3,F4 dd 
3.50 

~I t 4.70d 

2 t 3.4 ~dd 3 3;4~ t 
4 3.3"~ t 
5 3,71 
6a, b 4,31m 

Quercet~m (Qu) 

2,0 
2,0 
2.0 
~,4  
2,0; 8.4 

Car feoate (Ca) 

I 15.q 
15.8 

7,9 
) l.b; 7.9: 

P, hamnosyl (R) 

3.5; 9,4; 
9.4 

6 . l  

Glucosyl-I (GI) 

7.6 
7.6: 9,1: 
9 . I ;  9 I; 
9.1: 9 . h  
2,3: .~.I; 
2,3 12.0 

Glucosyl-2 

7,6  
7.6; 9,2 
9 ,2  
9,2 

9,4 

R ,H- I  
R :H- I  

Ca : H-5:H-9  
Ca, H-5; 1 I-9 
Ox : r.-3: Ca : H-2;H-3 

Ca : H-2:H-3 

Qu : H-6; H-8 

R,H-5 

R :H-3 

G~ : H-3; H-5; H Z a  

Ca : H-5 

Ot :H-l :  H-3 

G: : H-3; H-5; G~ : H-2:H-4 

O,2 :.H I 

02 : H-I; H-3 
O~ : H-4 

,s 0 

, , r -o  o,-,- .., 

HOH:C - " -  O ~  

8Lc ~ 

u**~ suno, spectrum of glycoside * ~  k±-m2 there is a cross-peak reveam±ng" - ~-'-- long-range 
interaction of the H-5 proton of caffeic acid with H-3 of the glucose residue ~" i ~±c (Fig. 
' % WL~J.~LI ~). The conformation in ....... the spatial propinquity of these atoms is realized is 
probably stabilized by nyu~oge~ bonds between the ......... , p,~vo±~u and hydroxy groups of the mono- 
saccharide residue ~ ~ -== - ~  ~ac and the c=-~eu=ue residue. 

• r r f x m r ~ ' e ~ v r ' l  " e ' *  m 'e : l l T :T 'n  • "r  
..q2,,.d~.~ ..C~L"i ~ , L  "L,~.,d.~ 1.2-~,  v , 

Melting points were determi1-~ed on a Kofler stage and are uncorrected. Angles of rota- 
tion were measured on a =ua~m~u A polarimeter. Electronic spectra were ...... in methanol 

on o~-4~, .... and Specord . . . . . . . . . . . . . . . . . .  spectra were recorded in 0~'--o, uv-v±S spectrometers. ~ zurau~u,~. 
~mr tablets on a "~ ~^ instrument. EX >uq and m~u~=~ u~-=u o ~ u ±  WP-200sv radiospectrometers 
were used for recording the L~.~'~ spectra of substances <±j~ and (~, - ..... a Varian V~ a . .L  )' wn-~e 

500S spectron',eter was used for compoua%d * ~  .... [~-~2. ~-u~o was employed as standard. 
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~ Chemical ona£u= of the Carbon 

Atoms of Czekanoside A 

Fragments 
C atom 

'Rha 01¢' | G~e' 
| 

1 
.2 

4 
5 
6 
7 
8 
9 

~0 
11 
12 
:13 
14 
15 
~6 

i~9.~ 
I 1 4 . 5  
14~.g 
1~'.4 
115.1) 

1~}9;1 

157,6 
135,3 
17~,7 
t62.5 
1~. 0 .5  
16a;3. 
P.5,3 

~15 ~ .,6 
107.3 

116.~ 
~ 4 5 ; 9  
.1~9,~ 

I~;'7 

71,6 

73,7 
TI.;g 
1 9 j 0  

t00.7 

7 t  .9 

"76,1 
77;7 

C~.8 

Mass spectra were obtained on a ~-mu>± instrument with an ±o, uec, z~ ion source 

with ionization by Xe atoms having an energy of 6 keV at a discharge current of 1 mA. 

For colmnm chromatography and ......... un~n--~er chromatographies we used Woelm polyamide; 

the plates were visualized by AICI3, FeCI3, or diazotized sulfanilic acid. Analysis by 
7T T ~ *&.. I .- 1 _ ' f  . I the nP,.u method was carried out on a n~x±~nrom-~ chromatograph. 

~wo-Dimensional ~L~ Spectroscopy. ..... m-u~ ~ m.u~'=~ spectra were recorded on the Varian ~- 
5uu~ spectrometer fitted with a Su:~ 3/50 computer w~un the standard ~L~-~ equipment. 

used the following methods to obtain two-dimensional IH-IH and 13C--IH spectra: 

COSY - the standard rela~nl program. Dimensions of the matrix 1 K × 0.5 K. Width 
of spectrmm ~-~=o= Hz. In tlle pulse sequence we used two ~o>u pulses / ....... ~. %~u~.->u2 The relaxa- 
tion delay was 1.8 s. The Fourier transformation of the free-induction decay signal was 
multiplied by a bell-shaped fu~iction ..... zero w~un shift. 

DQCOSY - the standard dqcosy program in the phase-sensitive variant• The size of 

the matrix 2 K x 1 K. ' ..... . Before Fourier transformation a w~u~n of the spectrum', 2673 llz 

Gaussian function with zero sna-u was used for weighting. 

• uu=~ - une standard tocsy program in tile phase-sensitive variant. Dimensions of 
the matrix /. '~ K × 1 K. ...... ~-uun of the spectr~nl 2673 Hz. Values for the 90°-reading pulses 

and the trim pulse 22 ~s, mixing time [sic] 0.05 ms. Relaxation i.8 s. To bring the spin system 
to equilibrium we used tile sspyl sequence: >0 -ns-gv • Before r o u r z ~ r  ....... transformation, 

a Gaussian function with zero ~.~u was used for weighting. 

~u=S- -- the standard noesy progranl in tile phase-sensitive variant• u~meus~ ...... mons of 

the matrix i K × 0.5 K. ....... ~uu:, of the spectr,~ra 2673 Hz. ...... ~-u-n of the ~^o>u pulse ~a~ ~sec. 

u -nS->u . time Mixing time 0.25 s. Relaxation delay 2 s. We used the sspyl: ~^° . . . . . . . . . . . .  z ± - x ~ , g  

8 h. A ~au-;s±=n ...... function with zero shift was used for weighting. 

~ - the standard hetcor progra¢~. Dimensions of the matrix 2 K × u.=5 K Width 

of the spectrum for ~C "~ . . . . .  ~ Hz. v~.ue~ >u pu±s~ 4 uuuu nz, and for ~H ±~5u . . . . . . .  for the ~C ,,,~o . . . . . .  

a,u for the ~H ,-,,~o =u pulse ~s -~e zo . ~e-axauzul~ delay 2 s. u~±ar Y was adjusted to 
a value of J = " ' ~  Hz. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  = . . . .  ±~u For we-g~uing we used a bea~-suap~d of >u • u,c-~o~ with a ~u±~u 
or without sn-fu in the =~=~ region and a be±±-snapeu function ...... w-u~, zero ~n-±- in the 21 

region. In a number of cases we used suppression of ......... -,~= s-g~a± of .......... -n~ le~-uuax protons 

of ~" - -,= solvent by presaturation for I s. 

Isolation . . . . .  of the Glycosides. The leaves and flowers of Aconit~-,~ baicalense (5.8 ~j'--~ 
were extracted three times with UUZo~ ethanol• Tile extract was evaporated to a vol~me of 
~0 5 liter and was treated successively with ......................... • unzoruxu~m, euny- acetate, and buua,oz, x~,e 
ethyl acetate fraction ~z~' 4 g) was subjected to chromatography on a column of ..... "=- • pozyaaliu~ 
in the unu~3"-~n3un system three times, z~,"- tile final stage, with elution by ~'-:-,,x~- mixture 
in a ratio of 25:1, compound z~ w,~l~ an - k~2 was obtained, .... "~- eluent with = ratio of 50:3 yielded 
compound / ~ ~ <~-/. The butanolic fraction r'=~ ~u g) contained a complex mixture of flavonoid 
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oligosides. It was separated by repeated chromatography on a polyamide col~m-L using as 

eluents mixtures of methanol with water and with chloroform. In this way we obtained a 
fraction enriched with compo'~d t ~  ~,±±~. For further purification we carried out precipita- 
tion with water from methanolic solution, and the crystalline substance so obtained was 
subjected to preparative high-performm~ce liquid chromatography with 40% methanol on a 
coluEn of L~uc±eoml--5,'" C18 (Bruker T~,u instrum~ent, isocratic regime, b~' detection at 260 
13/~ ). 

Kae~mpferol . . . . . . . . . . . . . . .  r ~ ~ ,, ^ ~. C~in=0v!0, mp ~o-~- ........ u (from methanol) IR , -v- ~-. - r ,a~u~opy r =nos zue 

s p e c t r ' , , m ,  Vma x ,  cm -~' .  3 , ~ u ,  = = 3 v ,  - u 5 v ,  - 5 8 u ,  ~ 8 v .  "J7 s p e c t r u m  ~^max,r" lm~: 3 5 7 ,  3 2 0  
s h • ,  2 6 5 ;  255  ( I g e  4 .  ~ 3 . 8 2 ,  4 . . . . .  ~ . . . . . . .  ~ . u ~ } ;  T u n 3 v , ~ a :  4 3 5 ,  ~ 2 4 5 ;  . . . . . . . .  3 5 g ,  U ~ ,  ~ . I U ,  +4 Z . U ,  ~.eu.. ~ • 3 : 
267, 260 sh.; ~,u±3-nu±; 423, 354, ~18 sh., ~ O ~ ~ ~ ~ ; 258; .......... ~ ~ u , T~av~u : sh• 385, 255; . . . . . .  
n3Du3: 3,v, 255. ~B-~',S, m/z: 433 u'~F'" + H)T,' ~o,~ u'*/~" + H - dhex) ~. 

<u~-,Su~, 6, ppm: i.ii (d, un~ of rha~ose, 5.52 (s, H-I of rhamnose); 6.4 (d, 
n-o~; 6.8 (d, "" ~ 6. ~ H-13 n-c2; ~± (d, and 8.08 (d, .... and m-±o~ n-z~7; 

Quercetin 7-O-~-L-rh82m~opyranoside ~ . . . . . . .  ~,~. C=~a=0v~, mp 258°C (from meunano~. IR 
• 3 U U  spectra-n, Vmax, cra -~'. 3~u, ~=3u, 1650, ~5ov, ~ov. ~ spectrum, Vmax, rum: 3zv, ~ 

sh., ~o sh., ~±~"" sh., 255 ~-gg 30; 3.>>; ~.vo; ~'.~"; 4.38); ~un~v~a: ............. ~, ~,o sh., 

z/z, ~5~ sh.~ ~,~±~-n~-: 431, 370 sh., ~,~I, 267; ~Nav~c: 3~v, 255; ~av~c-n~ov~; 391, 
256 . "  . . . . . .  r .... ~+ ~ . . . .  x ' ~, r ..... =~= --MS, m/z: ~ ~., + n) , 303 tn + H - unexl ~. =~'~ <un~u~, 6, ppm, l.z"- (d, 
CH~ of rhamnose; 5.52 (s), H-I of rhanmose); 6 4 (d, n-u~i" ' = "  6 78 (d, " ~; 6.88 /=  H-15)- • • f ~ - O /  k ~ ,  ; 

7.57 (dd, . . . .  ~ . . . .  (d, " "  " ' ~  9 .  n-~j ; 54 (s, ^ " ~  . . . .  3-un); ±~ ~ o  (S, ~"\ r~--O/; t.~u • 5-uf~2. 

Czekanoside A / '~'~':~ .... ~=-~v u . I . . . . .  / ~ / " U ~ ~ n ~ 6 U 2 ~ , mp ...... ° "  (from water), r.~ 20 ~'D - 98  (c 7.3; 

~maxParaffin . . . . . . . . . . .  methanol ll. E Sp~ctr'Q3, oil, cm-Z: 3uuv-35vv, ~6ou, -5>v, ~VUVl~±Zu." .......... v, 

s p e c t r e "  . = x ,  rim: 3 3 7 ,  ~v~ s h . ,  255 ( I g e  4 . ~  4 . 3 5 ;  ~ . ~ u ) ;  ~ u = ~ w , = :  3 8 3 ,  310 s h . ,  
~ O 5; ..... l ' l  " . ~v~u: 383, 253; ~au~c--nsmv 3: 365, ~ou; ~-u- s; 440, =5u, 3uv sh , ~5; • ~'Z%.L %~ J. $ -- 

n~-; 405, 340, 3vv sh., ~5. LW spectrum against a caffeic acid background, ^max, r~a: 

360, 255; ~av~c: ~5, 255; ......... : 370; .............. "r~avnC--nsov 3 "m-u- 2 . ~+v, 3~u, ~-ou; ~rz%mum3--num:' ' "~" "~" 405, 

FAB-~MS : m/z : see scheme. 

:~'~ , 6, ppm: given in = ~" k ~ 3 u u 7  -au.e 

~uusuu~, ppm: given in Table 2. 

Hydrolysis of Glycosides /~ '~ '~'~ ~) and ~±j. A solution of 5.4 mg of compound ~-;/"'~ or ~,)/'" 
in 0.5 ~,,-'" of methanol was heated ..... w~.~.~, 0.7 ml of a 4.5% ~o,u~±u~ ......... of ............ nyuruc,~u~,c acid in 
~"- -'" " nyuro~ys~s was on u**~ bo,-zng water bath for 2.5 h. Completeness of ..... checked poly~mide and 
Silufol in the chloroform-methanol ( 3 '  \ ~" :~ system. -he cooled hydrolysate was filtered, and 
the residue ~ " ~ w - - . .  kag-ycon) was washed ...... water and dried. The aglycons obtained were identi- 
fied by TLC in comparison with kno%ni san~ples, ~ and by mass spectrometry and 5~' spectroscopy. 
~±ue~ the neutralization of the filtrate by the anion-exchange resin .... ~ z .... ~ ~'- z i . v - ± l  kun 7, u~le sugars 
were identified by ='~,u on s~.aca gel in the cn±oro.orn~r~etnano~--water (70:23:4) system, 
the spots being revealed by ....... vanaaaxn in orthophosphoric acid, and by ~:u in the butanol- 
pyridine~water (6:4:3) system with revelation by aniline phthalate. 

Kae~-@ferol <-as.~'~ uzsnz0u~, .... ~gu u'~ ~, mp 258°C, "J7 spectr~n, ^max, ~-m~: 367, ~=5 sh., 
Z . U /  • 

Quercetin (~,±a]. ~ ~n~0vT, . . . .  3v~ ~n ~, mp ~v5-~uu ~. b~ ~ spectr-.x,, ^max, ~mi: 370, ~vv~̂ ~ 
sh., 257. 

3± was Acid Hydrolysis of ~ . . . . . . . .  " ~  ' " - ~±±-~. ~ompo-,u ~±±±j mgj treated with 3 ml of a mixture 
of ' " "  ,yu~ucn~or-u ~5 u for 3 -5/o acetic and 15% ............. acids (I:I) and the mixture was heated at ~ o~ 
h.  ~ "  - -££~ = - ' ~ ; ' "  ~,eu, after cooling, ~ " -  aqueous solution of acids was u,muz~med off f-tom the reac- 
tion mixture• The resulting dry residue was treated with 2 nll of water and the mixture 

J was nomogenizeu in an ultrasonic ..... ua-** for -v" ~ min. 

To detect ca~uu.yu~ue~, the suspension was centrifuged for 5 min, ~,u .... the super- 
natant liquid was ,~uu~u with ' + " '  ' ~  ~ ' - - "  . . . . . . .  ' . . . . . .  / ^ + , r ' , - - ' ,  , ' + , . , _  nv--~ ~n,un-~xun~n~ resin ~un ] . ,n~ resin was fil- 
tered off, and the aqueous solution was separated to dryness. ~'--~**~ residue was uz~so-veu=-" - " - -  = 
in 0.I -" m- of OUZo~ (by vol. ) of aqueous acetonitrile, and the ~o±uulon ......... was analyzed on a 
~.~--,Kn~o,u-~ -zquzu chromatograph. The stationary phase was Silasorb-5, ~n2, and the 
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colm-tu~ dimensions 2 x 64 rrm~. The mobile phase was acetonitrile-water. To ±uenua,y ....... the 

peaks of tlhe carbohydrates we used acetonitrile:water ratios of our=u, .... 85:15, and 90: "̂ -u 

vvox/vo~. Rate of flow ,uu+~ "~I/min. Detection at x=u'~ i~n'~, v r of rharmiose 4.8 rain, v r of 

glucose 9.6 min (at an acetonitrile:water ratio of ..... OW;Zu}. 

To detect quercetin and caffeic acid, the homogenized aqueous suspension after acid 

~lydro~ysms was centrifuged, and the supernatant ~-q-zu~:-'-" a was passed ~'~ougn ............... a oup-:~ ~-o 
u~,en etnanu-. cartridge. The cartridge was washed with water and ..... with ..... The methanolic solu- 

tion was evaporated to dr~n~ess. The residue was combined ---'~=w±un the residue obtained on cen- 

.5Vy • me -..+.£ano trifugation and was dissolved in 0.I ml of a mixture of 0 I r, ~n2cu ~ ~pa 2 and 

~ou:40, VO.L/VOx/. -he solution was analyzed on a n±x.a.lro,u-~ x~quxd chromatograph. The 
stationary phase was Silasorb-5, u-o~'~ and the col~'ml dimensions 2 x 64 nm~. The mou--e .... phase 

was a mixture of ^ ' " "'" ~ / "" " =^~ - ~'-- ~ ~"'~" .... "=~" meun~no-. ~ auu~o~, stepwise gradient U . . L  1"1 kpn and a fv1"l~ r %2 ~ W~ t+Zl 

meunat+o.L, tile volua~e of each step being +uu'̂ ~ "+I. ,++u ~.n==u~:meu,~no- ratios were ou+=u, 

z.v : xl,e ] / ' 1  rain. ou vvoz/vo-/ successively for each stage• rate of flow was -uu ~3~J ; +l+U ) 

V r of caffe.ic acid 7.9 rain. Detection at 240 and 330 rm~. V r of quercetin I0.9 rain. De- 

tection at =ou and 350 nm. 
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