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A method has been developed for the chromato-photocolorimetric determination 

of glycosides and the chromato-spectrophotometric determination of flavonoids 
ill " ~- ~ .. =...~ ........ _..., .... [rconva±-aria~wauer~ " " - " - ~ap±l -anuy~nevo-pu~r~,Kov~ fennel drops] 

The preparation Kapli landyshevo-pustyrinko~-e [convallaria-water fem~el drops] con- 

tains a tincture of lily of the valley ~ ........ ~ ~uonva~±ar~=~ and a tincture of water fennel in equal 

amounts, mo quantitative determination of the = ...... We ~" z±~vono±~ in the preparation is made. 

set ourselves the task of developing a method for the quantitative determination of glyco- 

sides and flavonoids in Kapli landyshevo-pustyrniko~we using chromato-optical methods of 

analysis. 

~co.o~±c extracts from the plant raw material contain large amounts of cn±o~op.y~±, 

polyphenolic compounds, and other substances which interfere with quantitative determina- 

tion. In view of this, the extracts were first purified. To separate the glycosides and 

flavonoids we used a colu~n~ of polyamide sorbent [ j. =ur±~±uauxu, of the extract was 

achieved in the passage of the glycosides from an aqueous phase into an organic solvent 

Leunano±-cn±oro~orm \ m ; O / J .  nUU~u±OII~ purification of ~'-- extract was carried out on a 
r4~ coluau~ of alumina L J. 

For quantitative determination we used a photocolorimetric method based on the reac- 

tion of the glycosides with sodi~n~ picrate. As the reference sample we used a standard 

extract of ~=~-- = ~ ---~ " ~'~"~"~ ~z±y-oz-une-v=±xe~ produced by the experimental factory of v±sz~n~S r'"~ "' :-- L ~ m - u n ± u n  
Scientific-Research Institute of Drug Ch~u~istry and . . . .  ~eci~o±og~j. 

To elute the flavonoids from the col~uu of poly~ide sorbent we used 50% ethanol. The 

quantitative determination of the total flavonoids was made .... w--u~ ..... unu aid of a spectrophoto- 

metric method based on complex-formation with a±~m~n,-,, ................. c,±o~-ue. Rutin was used as the 

comparison substance [I, 2]. 

Procedure for Determinin~ Glycosides in Kapli Landyshevo-pust~-rnikowse. A 20-ml (ac- 

curately measured) sample of the preparation was evaporated in the water bath to a vol~-ne 

of approximately 5 ml. The residue was diluted with water to its initial vol',~,-~e (about 

~^ ml) and was ~±auereu unrou~n a paper filter into a col-m%m ~' <~ × 25 cm) containing I 0 g Z.U 

of polyamide sorbent. 

~-uer was washed ........ ±u ml of water. Then the colu~%~-, was washed ........... of 

water. ~'- ~- z,e aqueous eluate was evaporated on the water bauu to a voluzne of ~u-z~'̂  '~ ml and 
xuu,,e± wnzcn m- eun~noz-unxo~o±o~m k & : o) was added, was placed in a separatory = ....... to ..... 30 " of ......... = .. zo 

and the mixture was shaken for 5 min. ~x'=~ue~-" the separation of the ~=ye~, the orgai~ic sol- 
=-'~ -- "~ g of ann~druus - =:-'- sul- vent fraction was ~a±ue:eu u.rougn a paper filter containing 3.0 ........ 

fate into an evaporating =: "' Extraction with the mixture of ~-uuuu± and c~±u~o±u~,, was 
repeated twice more using nu ml of mixture of the same composition each time, and the ...... 

form extract was filtered into the s~u~e evaporating u-~n. .... The filter ..................... w±u~ u~= ann~u~ou~ 
sodiual sulfate was washed with -u'~ m±--~ of the alcohol-chloroform mixture. ~e .......... resuxuxn 6 al- 
cohoi-chioroform extract was evaporated on the water bath to 2 ml. The last traces of sol- 

vent were e±..,-.,~ueu by u±uw~n g w~u~ air. 
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±~,,a I. ~urre-~-u~ of the Results of the Chromato- 

photocolorimetric and .... " ~ neunod~ of ..... ~io~ogica- "" ~-' ~ nnazyziF, g 
T~ _ 1  -" ~ap-± Landyshevo-pustyrniko~-ye and Tincture of , ~-y-o-=- 
~1. -- Wr~ I I .- 
Ln~- v~--ey 

Sample Glycoside content 
No. 

1 
2 
3 

t t 2 
3 

Kapli landyshevo -pus curkovye 
Chromato-phostocolorimetric met_hod (mg/ml) 

0 .~50 0.087 0.034 I 0.0 ;;7 0,0~5 0.037 
0j~:'2 0.0~5 I 0.,~4 0,082 0 ~3=~2 0,,~82 
0.072 0,076 I 0.075 t 0,072 U,O "7 0,074 

Biological method (FAU/ml) 

6.6 5.8 I 5,8 t 6.6 I 6. 6 5.B 5.9 5,3 5,9 5,3 5,9 5 9 
5.7 5.7 6,6 5,7 6,6 6.6 

Tinctuz:e of l i l y  of the va l ley  
C'#.vo~atQ-photocolorime~ric method (a8/ml) 

0.140 1 0,142 [ 0.140 0,145 [ 0 ,140 [  0,145 
u, 20 ) O. 185 O. 1-5 O, 190 O. 190 0,20,~ 
0,153 0,150 ' 0.145 0,145 0,14~ 0 , 1 4 5  

Biological met_hod (FAU/ml) 

13.3 [ 1 1 , 7 1 1 3 , 3 1 1 5 , 5  1 3 , 3 1 1 1 . 7  12,9 12,9 11.9 12,9 15,2 ]I .9 
12,9 1t.9 12,9 12,9 11,9 15,2 

r = 0.891. 

tob s = 11.43. 

tcr = 2.73. 

~e dry residue was transferred quantitatively from the evaporating dish ......... 

~asK. ethanol into a 5u-m± measuring ~ ~ ' The vol~me of the solution in the flask was made 
up witch ethanol to the mark, and the contents were mixed. 

A 15-ml portion of the ........ solution was passed .... a re~u±~ig ~nrougn colunm (I x 25 ca) con- 
raining 3.0 g of al~,ina of chromatography kacuzvz~y z . . . . . .  grade ±±)~. 

To 3 m~. of the eluate were added 1.5 ml of a ~ solution of picric acid and 0.5 ml 

of a a4 ~omuuion of sodium ......... and the mixture was carefully stirred. After ±u~ min, 

the optical density of the resulting solution was measured on a F~/(-56-F photoelectric 

colorimeter at a wavelength of ~>5=~u m~ in a ue±± with a cell thickness of =u'~ rc~=. As the 

comparison solution we used a mixture consisting of 6 ml of ......... ,u4 eu~nux, 3 ml of a ~'= solu- 

tion of picric acid, and 1 ml of a 2% solution of sodi~]~ hydroxide. The amount of glyco- 

sides in 1 ml of the preparation in mg r~'\ <~2 was calculated from the = ..... ±orm~a: 

X = D.0,17 

where D is "'-u**e optical density of the so±uu~on ...... under investigation; 

D o is  the  o p t i c a l  d e n s i t y  of  the  l i l y - o f - t h e - v a l l e y  s tandard ;  and 

s, is the average amount of .... "~- in I ml of preparation ........ as uaacuaaueu con- ~ ± y C O S l u ~ S  

v a ~ u u X ~ i l .  

The method developed has been tested on -nuu~a~ samples of ~p~-"" ~: ±~L~y~LLevu-pu~Lv~-~ ................ 

nikovye and tincture of ~±y ~-" ~---o~*-~LLe va-~ey. Determinations of the bio~og.ca~" ~ --" ~ activities 

of the preparation on frogs, Rana tea'@oraria, with subcutaneous injection was made in 

para±±~. ~,~e ~umL~ of the determination are given in ~- 

We have investigated the coLre-~L±on of .... L~,~ results of the cnLo~,~uu-pnoLuco.o~me: .... LL!C" 
.cx: uzo±og~uax meuL,ou~. ~ne u~.ci,±a.±u, of the calculation coe~xicient was made on a ~'"~uv~- 

L5j 3C personal computer : ~. 

To ~- ~ nypoune~ c,lec:~ the ' ..... ~- --"- of the = ==-"--" .... ~-- signi±icance of the ........... asstunp- uur&e-~u-on ezx-~-enu on ul~e 
tion of a ,oz.m~ u~o-u~meu~±un~x u~su&xu~--o,~ of the values of X /~- k u~,~ amount of Mxy~u~±ee~- ~ ..... -" = - 
found ~-- ~' ; ~ /~'- u~ the chromato-photocolorimetric meuno~j and Y ~ une amount of glycosides found by 
the b~u~ug±c=~ method) we calculated the observed value of Student's criterion: 
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/ 

~bs = |/n -- I ~ _ ~ ,  

where n is the vol~-ne of the smmple; and 

r is the correlation ==" ~ coe~ic~enu. 

For our measurements we have the =~oz±o~±ng~ --:- values 

~ = 0 , 1 2 1  XY'----1,29 =x=0,0429 

Y =  9,51 n = 36 ~ = 3,61 

The correlation coefficient and Student's criterion are: r = 0. ~ o~; . . . . .  tobs = ±±.~3. 

For a significance level p = 0 ~" z . . . . . . .  .u± <wnmcn corresponds to a ±evem of probability of 0.m=/~ 
and a number of degrees of freedom f = n - 2 we found the critical value of Student's cri- 
terion: 

%r(0,01; 34) = 2,73. 

Since rob s > tcr the correlation coefficient r = 0.891 obtained is significant and, as its 
value differs ~aLu±e ..... from unity, we may conclude that there is an extremely close, aLn~ost 
functional link between the results of the chromato-photocolorimetric and biological analy- 
ses. 

We found the regression of Y on X by the method of least squares: Y = 75X + 0.5. 

±ni~ formula permits the calculation of the glycoside content z .... , ~ k2~u/m~] from the value 
measured by the chromato-photocolorimetric method ~mglmz~.t- ~ ~ 

Procedur e for Determining Flavonoids in Kapli Landyshevo-pusty~-nikovye. After the 
separation of the cardenolide fraction, the flavonoids were eluted with 25 ml of 50% eth- 
anol, which was added in 5-ml portions. The migration of the flavonoids was monitored in 
uv ~xgnu, in w,xcn they appeared as a yellow-browq% zone. ~q~en the zone had reached the 
lower part of the sorbent the eluate was collected in a 25-mi measuring flask, made up to 
the mark with 50% ethanol, and carefully mixed. Of the resulting solution, 2 ml was trans- 
ferred to a 25-mi measuring flask, and ~u'^ ml of ~5~ ~ e%hm~ol, 0.5 ml of a 33% solution of 

acetic acid, 1.5 ml of a ~u4 solution of al~linum ChlOride, 2 ml of a solution of hexa- 
methylenetetramine* were added. 

As the comparison solution we used a mixture consisting of 2 ml of the solution to 
be analyzed, zu'̂  ml of ~>54 ~ ethanol, 0.5 ml of 33% acetic acid, and water to 2 ml. After 
~u min, the optical densities of the solutions were measured on a SF-26 spectrophotometer 

I m l _  at a wavelength of ~u, .... ,~ in a cox± with a layer thickness of ~u'̂  n~. ~,e optical density 
of 1 ml of a 0.u54 solution of rutin was measured in para±±e~, the complex-forming reaction 
being performed in a similar way to that of the solution m~der investigation. The s~n of 
the flavonoids calculated as turin as a percentage ~ unu k~/ was found from .... formula: 

X = D-0,00O02. W-IC0 
Do.V 

where 0.uuuu~^o~" is the amount of rutin in 1 ml of standard sozuu~u,, ....... g; 

W is the d.-uuxun; 

V is the volume taken for the determination; and 

~tLS m u • ~S u ~  D and D o are the optical ........ of ................... ~o~uu±on unu~r investigation =nu .... the standard 
~o±uu-oL,, respectively. 

The procedure described was tested on three series of preparations. ~zL,= ........... Le~u±u~ ob- 
tained are given in Table 2. 

• uu~, on the basis of the investigations performed we have studied the optimuml condi- 
tions for extraction and purl±" "=±u~u±u,, ........ of .... u~ activation suu~u~uu~ of ~p±i ...... landyshevo- 
pustyrnikovye. Procedures have been developed for the chromato-photocolorimetric 

*Concentration not given ....... 7 .... - r~At~ J_~LO£. 

432 



~,.~ ~e~uxus of the ~4U~.Z.~L1L~L.I .  v e "  . . . . . .  "'~-'-- 
Determination of Flavonoids in ~ap-- .... 

Landyshevo-pustyrnikovye by a un~om:-o- 

, - leuno~ mass Spectrophotorr, etric ..... = 

' S a m p l e  
N o .  

1 
2 

,3  

; lavonoids { Metrological characteristics 
oun~, i " - - - - " - - " i "  -- 

! calculated~ o_ I = I ~, 
a s  t u r i n . _  / oz I ~ i~ A,,~ 
~ J l O 0  x l  1 : 

4,89 I 0.0001 O,(X)02 I 4,76 
5,48 OJ 001 0.0C01 2 ,07  
5.23 . 0,0001 O,O00l 1,71 

determination of the flavonoids in the preparations studied. The procedures are simple 

and readily reproducible and permit the determination of the main active substances with 

adequate accuracy. Comparable results were obtained by the photocolorimetric and biologi- 

cal methods of analysis of the glycosides• The adequacy of the results of these methods 

have been confirmed by .... unezr correlation coefficient. 
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SilKO±a, HOSCOW kz=o~)r~°° 

3 . . . .  S. m. "~ Morev, G. L Kiseieva, D H-. Popov, and I. A Samylina, ~n±m.-z~rm." ............ ~n., ~o. 

7 ,  853-855 ~ . . . .  
4 D. "" ~-,. Popov, Z. V. Skorzova, and V. A. Senlenov, ....... fazT~. ~=- , "~ 9, ......... . mO 

• "~" meunod~ ~us~±aaj, Statistika, Moscow ('~ x 5 V. xu. Urbakh, Biometric ..... [in . . . . . .  x ~ O 4 j .  
=narmaceuuzuaz Standard] ~:-~=3:-8~, ~ap±z" ""  ±az~uy~nevolpu~LyrnzKovye~ "'='-~: . . . . . . . . . .  =: "- Luonva±zar±a- 

water fennel drops]• 

I V .  Fed~-~nina, L. E. " . . . . . . . .  V .  V• • ~Z~±u~,a, and Pl~-nenkov 

Au~,~,.zon reactions of . . . . . . .  to ~-3,~-~p--~.u~.~ne under conditions of base 
catalysis have been .... =-"-= ~uuua=u. The reaction takes place regio- and stereo- 
specifically - - "  . . . . . . . . . . . . . . . . . . . . . . . .  wl un the formation of ~-a±~- Ln-ocarane-3 p- u,±o-~. 

One of the most promising directions in the ch~n~istry of terpenoids is the s~T, thesis 

of sulfur-containing derivatives of this series, since it is known that the terpene ...... su.± ±ues 
present in Nature in trace amounts possess valuable practical properties [I, ~ /-J. 

We propose a meLnou for ~y~,~ne~-zzz~g ~-~±oc~=ue-3p-Lzz±u-~ according to the following 

scheme: 3-carene~a-3, ' ............. ~ ~ - :~' ........... ' "" --~ ........ ~ ~'-: " ":-'~'- 

this aim, we have developed a convenient m:-~,uu ....... for obtaining p-~,~-epzun~ocarane . . . . . . . . . .  ~zx~/~ by 
the reaction of ~-3,4-epoxycarane r~ .............. <±/ w-u~: u~,xouzea in the presence of equimolar amounts 
of sulfuric acid ( ....... <by m,a±ogy with the procedure of L~j~-r~ .... z**: spectral characteristics ~/~'~\=~.m) 
and . . . . .  ' . . . . .  r : _ _  o) ~ , . .  _ pnys±cocne,uzua± constants kup and nD ~ of compound r-,~-~ ~z±) agreed with ~uose described 
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Soeuinenii, 5, '~ '~ September-October, ±~c ~, -~==, article submitted 
December "~ '~" 

U U U ~ --  ~ ~ ~ U t ~ ~ / ~ O U ~ - - U ~  " ~ 0  ~ l ±~ r±~n..ql ruu~s~,.,~g Corporation 433 


