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Hyper ieum pe r fo ra tum L. (common St. John 's  wort) is one of the mos t  important  medic ina l  plants 
with a b road-ac t ion  spec t rum,  H. p e r f o r a t u m  p o s s e s s e s  diuretic,  an t i inf lammatory ,  vu lnera ry ,  photosens i t iz -  
ing, and  an t imicrob ia l  p rope r t i e s .  F rom this plant a re  obtained ex t rac t s ,  infusions,  decoctions,  and the 
p repara t ions  imanin,  imanin-A,  novoimanin,  and f lor is ten ,  which a r e  used in d i seases  of the r e s p i r a t o r y  
and digest ive t r a c t s ,  gynecological  d i seases ,  and external ly  for  burns,  f ros tb i te ,  and suppurating wounds 
[1-3]. In the herb  Hyper icum pe r fo ra tum have also been found such compounds as hyperic in ,  pseudohyper-  
icin, protopseudohyper ic in ,  hyper icodehydrodianthrone,  pseudohypericodehydrodianthrone,  f rangula  emodin 
anthranol ,  hyperos ide ,  rntin, querc i t r in ,  i soquerc i t r in ,  quercet in ,  essent ia l  oil, t e rpenes  and sesqui te rpenes ,  
tanning subs tances ,  carotene,  ce ry l  alcohol, and a smal l  amount of choline [1, 3-9].  

In spi te  of the avai lable  papers  on the biological ly act ive  substances  presen t  in H. per fora tum,  many  
act ive  subs tances  of this plant have not yet been isolated and studied. Thus,  at the presen t  t ime,  although 
s e v e r a l  authors have repeatedly  a t tempted  to es tabl i sh  the composi t ion of novoimanin and imanin [10-17], 
the composi t ion of the antibiotic p repa ra t ion  novoimanin has not been de termined,  and its act ive substances  
have not yet  been isolated.  

The p resen t  pape r  gives the resu l t s  of an investigation of the polyphenols of the herb H. per fora tum,  
of the p repara t ion  novoimanin,  and of the waste  f rom the raw m a t e r i a l  a f t e r  the production of novoimanin, 
and also r epor t s  the development  of a method fo r  the quantitat ive determinat ion of one of the main  f lavo-  
noids of H. pe r fo ra tum - hyperos ide  - in the raw m a t e r i a l  and the was tes  f rom the production of novoimanin.  

F o r  the exper iments  we took the raw m a t e r i a l  of industr ia l  p repa ra t ions ,  the waste  f rom the p roduc-  
tion of novoimanin at the Borshchagovsk  chemica l  and pha rmaceu t i ca l  fac tory ,  a 1% ethanolic solution of 
novoimanin f rom s e v e r a l  batches ,  and a p repa ra t ion  of hyperos ide .  

Analysis  of the polyphenols of the herb  H. pe r fo ra tum before  and a f t e r  the extract ion of the novoimanin 
was p e r f o r m e d  by the two-dimens ional  ch romatography  of acetone,  aqueous acetone,  and aqueous ex t rac t s  
in the sys tems :  1) b u t a n o l - a c e t i c  a c i d - w a t e r  (4: 1 :2)  and 2) 15% acet ic  acid. 

The p r e sence  of polyphenolic compounds on the c h r o m a t o g r a m s  was shown by the i r  f luorescence  in 
UV light before  and a f t e r  the t r ea tmen t  of the c h r o m a t o g r a m s  with a 1% ethanolic solution of f e r r i c  chloride,  
a 1% ethanolic solution of a luminum chloride,  diazotized sulfanilic acid, and 5% methanol ic  solution of 
caust ic  soda. The resu l t s  obtained (Table 1) show that f rom H. pe r fo ra tum acetone ext rac ted  12 polyphen- 
olic compounds,  20% acetone 14, and wa te r  th ree .  The medic ina l  raw m a t e r i a l  a f t e r  the extract ion of the 
novoimanin with acetone st i l l  contained p rac t i ca l ly  all  the polyphenolic compounds,  and the flavonoids,  
such as rutin and querc i t r in  were  also s ca r ce ly  ext rac ted  by the acetone.  Hyperos ide  (see below) was ex-  
t r ac t ed  f rom the raw m a t e r i a l  by acetone to only a smal l  extent. The resu l t s  of these  invest igations p e r -  
mit  the herb  H. pe r fo ra tum to be r ecommended  for  the production of quercet in,  hyperos ide ,  and o ther  f la -  
vonoids a f t e r  the ext rac t ion  of the novoimanin with acetone.  

To identify the polyphenols of the herb  H. pe r fo ra tum,  the substances  were  isolated p repa ra t ive ly  
a f t e r  two-dimens iona l  pape r  chromatography .  
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T A B L E  1. P o l y p h e n o l i c  Compounds  of the  H e r b  H. p e r f o r a t u m  and 
of Novo iman in  

Substance 

1 

2 
3 

Hypericin 
Pseudohy- 

pericin 
Proto- 

~ seudo- 
ypericin 

7 
8 

Hyperoside 
Quercittin 
Isoquercit- 

rin 
Rutin 
Quercetin 
Hy_perico- 
dehydro- 
dianthrone 

!Rf in 
Color of iSY stems 
the spots 
in UV l 2 
light 

Light- 
brown 

Pink 

Light- 
brown 

Yellow 

Yellow 
Pink 

,98 0,008 I 
',96 0,008 I 

,,76 0,008 

*,66 0,01i 

~,98 

~,61 

~,63 0,34 
q32 0,67 1 
LTI 0,02 ! 
L930,011 

Relative content in the sub- Products of acid 
stances in the hydrolysis 

extract 
aqueous aqu. novo- aglyeone sugar 

acetone acetone imanin comPone 

- k + + ÷  - k ;  ++-t--b } A biose 
+ + + l  + + +  C R/0,97 and 
+ + + l  + + +  +-t-+ glucose 

+++.+ + - -  - -  _ 

+ +  +- -  - -  _ 

+ +  t + -  ++ ++ }c I o,84 ++i + + +  

; ++++ ;: } 
+ + + +  Quer- 

25 ++++++++ +_ cetin 

++ +++++_} + - ]  - 

m 

Glucose 

Galaotose 
Rhamnose 

Glucose 
Rutinose 

T A B L E  2. R e s u l t s  of a Q u a n t i t a t i v e  D e t e r m i n a t i o n  of H y p e r o s i d e  
in H. p e r f o r a t u m  Raw M a t e r i a l  and the  W a s t e s  f r o m  the  P r o d u c t i o n  
of N o v o i m a n i n  

Material 
studied 

I Vol I Amt'°f I Found I 
- •/extract 

Serial Wt., of exCused for ]optical. ~y- [oNf °" 
No. g tractlchrom, dens. of Ipero-exnts 

the ~ide I " ' 
- ml eluate I% I 

H. perforatum 121 970 4,00 250 
Wastes from the 

production of 
nov.oimanin 121 970] 4,00[ 250 

H. pefforamm 101 970 4,001 250 
Wastes from the I production of 101 970 4,00 250 novoimanin 
H. perforamm 647 021[ 4,00 250 
Wastes from the I production of 

novoimanin 14 047 0211 2,0C 200 
Flowers of H. per.r4 047 021 / 4,0C 509 
Stems of H. 0!7 021[t 4,0( 250 perforatum 14 
The water- I 

soluble resin --  I 4,8] 500 
/ 

0,1 

0,2 
0,1 

0,2 
0,1 

0,2 
0,2 

0,2 

0,1 

0,091 1,04 5 

0,164 0,94} 5 
0,153 1,76 4 

0,301 1,73 7 
0,131 1,50 5 

0,155 1,43 7 
0,247 2.82 5 

0,023 0,12 5 

0,076 1,4~ 4 

J 0.05 ]A(~ +) 

5,20.10 -2 

2,95.10 -2 
6,32.10 -2 

3,67.10 -~ 
4,90.10 -2 

2,46.10 -2 
11,07.10 -2 

0,98.10-2 
8,41.10 -2 

4,98 

3,15 
3,59 

2,12 
3,26. 

1 , 7 ~  

3,91 

7,30 

5,88. 

T h e  s u b s t a n c e s  ob t a ined  w e r e  a n a l y z e d  by p a p e r  c h r o m a t o g r a p h y  with a s e l e c t i o n  of r e f e r e n c e  s a m -  
p l e s  f r o m  t h e i r  IR a b s o r p t i o n  s p e c t r a  and the  p r o d u c t s  of a l k a l i n e  h y d r o l y s i s .  Nine s u b s t a n c e s  w e r e  i d e n -  
t i f i ed :  h y p e r o s i d e ,  q u e r c i t r i n ,  i s o q u e r c i t r i n ,  q u e r c e t i n ,  ru t in ,  h y p e r i c i n ,  p s e u d o h y p e r i c i n ,  p r o t o p s e u d o h y -  
p e r i c i n ,  and h y p e r i o o d e h y d r o d i a n t h r o n e .  F i v e  s u b s t a n c e s  (1, 2, 3, 7, and  8) w e r e  c h a r a c t e r i z e d  p r o v i s i o n a l l y  
a s  g l y c o s i d e s  of an  u n d e t e r m i n e d  g roup  of pheno ls  f o r m i n g  on h y d r o l y s i s  pheno l i c  a g l y c o n e s  of low p o l a r i t y  
wi th  Rf  0.97 and 0.84 in the  b e n z e n e - e t h y l  a c e t a t e - a c e t i c  a c i d - f o r m a m i d e  ( 7 4 : 2 3  : 2:  1) s y s t e m  and a l s o  
g l u c o s e  and a b i o s e .  

The  p o l y p h e n o l s  of a 1% e thano l i c  so lu t i on  of n o v o i m a n i n  w e r e  a n a l y z e d  by t w o - d i m e n s i o n a l  c h r o m a -  
t o g r a p h y  on F N - 1 5  p a p e r .  F i g u r e  1 shows  tha t  novo iman in  c o n t a i n s  12 po lypheno l i c  c o m p o u n d s ,  e igh t  of 
which  we iden t i f i ed :  h y p e r o s i d e ,  q u e r c i t r i n ,  i s o q u e r e i t r i n ,  ru t in ,  h y p e r i c i n ,  p s e u d o h y p e r i c i n ,  p r o t o p s e u d o -  
h y p e r i c i n ,  and  h y p e r i c o d e h y d r o d i a n t h r o n e .  
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The amount of subs tances  ident if ied was sma l l  in compar i son  with that  of a sui table  amount of a ce -  
tone ex t rac t  taken as s tandard .  Consequently,  the pur i f ica t ion  of the acetone ex t rac t  with ac t iva ted  carbon 
in the p r e p a r a t i o n  of novoimanin leads  to a reduct ion in the content of f lavonoid and dianthrone compounds 
in the novoimanin p repa ra t i on .  The amounts of  subs tances  1, 2, 3, 7, and 8 in novoimanin a r e  h igher  than 
those  of the o ther  compounds,  which p e r m i t s  the assumpt ion  of the p r e s e n c e  among them of the main  ac t ive  
subs tance  that is r e spons ib l e  for  the an t imic rob i a l  ac t iv i ty  of the p r epa ra t i on  novoimanin.  

The amount of the main  f lavonoid of H. pe r fo ra tum - hype ros ide  - in the raw m a t e r i a l  and also in the 
individual  pa r t s  of the plant and in the was tes  f rom the product ion of novoimanin was de te rmined  by a 
spec t ropho tome t r i c  method a f t e r  p r e l i m i n a r y  chromatograph ic  s epa ra t i on  on FN-1 paper .  

The hype ros ide  was ex t r ac t ed  f rom the m a t e r i a l s  s tudied by 70% methanol  for  5 h at the ra te  of 5-7 
overf lows p e r  hour.  Three  s e r i e s  of H. pe r fo ra tum raw m a t e r i a l  were  studied.  Two to th ree  methanol ic  
ex t r ac t s  were  made  f rom an ave rage  sample  of each s e r i e s ,  and a lso  s e p a r a t e l y  f rom the f lowers  and 
s t ems  of the plant.  Each ex t rac t  was ch romatographed  repea ted ly  and eluted. The resu l t s ,  which a r e  given 
in Table  2, a r e  the ave rages  of not l e s s  than four to seven de te rmina t ions .  

It follows f rom Table  2 that  the maximum amount of hyperos ide  is p r e sen t  in the f lowers  of H. pe r fo -  
ra tum (about 3%) and that  t h e r e  is cons ide rab ly  l e s s  of it in the he rbage  (1.05-1.80%) and a negl ig ib ly  s m a l l  
amount in the s t ems  (0.13%). A de te rmina t ion  of the pe rcen tage  of hyperos ide  in the was tes  f rom the raw 
m a t e r i a l  f rom the product ion of novoimanin showed that  a f t e r  t r e a t m e n t  with acetone it contained only 
s l ight ly  l e s s  hype ros ide  than before  ex t rac t ion .  

E X P E R I M E N T A L  

Ext rac t ion  of Polyphenols  f rom the Herb Hyper icum pe r fo ra tum.  The polyphenols were  ex t r ac t ed  
f rom the plant s u c c e s s i v e l y  with acetone,  20% aqueous acetone,  and water .  F o r  ana lys i s ,  t h r ee  10.0-g 
samples  of the raw m a t e r i a l  were  taken and were  ex t r ac t ed  twice with a 10-fold amount of solvent ,  and 
0.1-  m l  por t ions  of the ex t r ac t s  were  depos i ted  on c h r o m a t o g r a m s .  The was tes  f rom the product ion of 
novoimanin were  ex t r ac t ed  s u c c e s s i v e l y  with 20% acetone and with water .  Samples  of the fac to ry  was tes  
and ex t r ac t s  with 20% acetone a f t e r  the p r e l i m i n a r y  acetone ex t rac t ion  of the novoimanin f rac t ion  f rom the 
dry  herb  H. pe r fo ra tum proved  to be ident ica l .  

The p r e p a r a t i v e  i so la t ion  of the subs tances  was p e r f o r m e d  a f t e r  two-d imens iona l  ch romatograph ic  
sepa ra t ion .  The subs tances  were  eluted f rom the spots  with 70% ethanol,  the ex t r ac t s  were  evapora ted ,  
and the r e s idues  were  inves t iga ted .  The IR s p e c t r a  were  taken on a UR-10 ins t rument  (tablets of po tass ium 
bromide) .  

Hydro lys i s  of Mic ro  Amounts of the Polyphenols .  Approx ima te ly  1 mg of subs tance  was d i s so lved  in 
0.5 ml  of 2% hydroch lo r i c  acid  and hydro lyzed  in the wa te r  bath for  1 h. The hydro lysa te  was t r e a t e d  s ev -  
e r a l  t i m e s  with 2 -ml  por t ions  of e ther ,  the e the rea l  ex t rac t  was evapora ted ,  and the amount of aglycones  
in the r e s idue  was de t e rmined  with a set  of r e f e r e n c e  s a m p l e s  in the b e n z e n e - e t h y l  a c e t a t e - a c e t i c  a c i d -  
f o r m a m i d e  (74 : 23 : 2 : 1) sys t em.  Af te r  neu t ra l iza t ion ,  the aqueous res idue  was analyzed  for  i ts suga r  

content.  

Quant i ta t ive  Determina t ion  of Hyperos ide .  The comminuted H. pe r fo ra tum raw m a t e r i a l  2.0-5.0 g) 
was ex t r ac t ed  with 70% methanol  for  5 h, and the ex t rac t  was made  up with methanol  to a defini te  volume. 
Then it was f i l t e r e d  and 0.1-0.2 ml  of the resu l t ing  ex t rac t  was ch romatographed  on FN-1 pape r  by the 
ascending method in the b u t a n - l - o l - a c e t i c  a c i d - w a t e r  (4 :1  : 5) (aqueous phase) sys t em for  40 h. The po-  
s i t ion of the hype ros ide  spots  was r evea l ed  in UV light with the aid of s t anda rd  hyperos ide .  The Rf value 
of hyperos ide  was 0.65 ± 0.2. 

The dynamic elution of the hype ros ide  was p e r f o r m e d  with d ime thy l fo rmamide  in a 5 -ml  m e a s u r i n g  
f lask  fo r  1.5-2 h. The opt ica l  densit~y of the eluate was de t e rmined  o n a n S F - 4 A  s pe c t r opho t om e t e r  at a 
wavelength of 366 nm (absorpt ion maximum of the d ime thy l fo rmamide  solution of hyperos ide) .  The cont ro l  
solut ion was a d ime thy l fo rmamide  'eluate of the same  chromatograph ic  paper .  The concent ra t ion  of h y p e r -  
os ide  was ca lcu la ted  f rom a ca l ib ra t ion  curve  cons t ruc ted  for  pure  hype ros ide  o r  f rom the speci f ic  a b s o r p -  
t ion of hyperos ide  that  we have f o u n d -  304.25 ~: 6.538. 

It was shown by r epea ted  expe r imen t s  that  hype ros ide  is 89.5% ex t r ac t ed  f rom FN-1 paper ,  and this  
mus t  be taken into account in the ca lcu la t ions .  The pe rcen tage  of hype ros ide  (X) was ca lcu la ted  f rom the 
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fo rmula  

x =  D.Y.5.100.I00 
304.25.p. F,. 89.57.100 

where  D is the optical  densi ty of the d ime thy l fo rmamide  eluate at }, 366 nm; Y is the volume of the ex t rac t  
obtained f rom the raw m a t e r i a l  on extract ion;  p is the weight of the initial raw m a t e r i a l ,  g; and YI is the 
amount of ex t rac t  taken for  chromatography,  ml.  

The study of the ac t ive  subs tances  of novoimanin and the development  of methods for  the quanti tat ive 
de te rmina t ion  of o ther  polyphenolic compounds of H: pe r fo ra tum is continuing. 

S U M M A R Y  

1. The herb  Hyper icum pe r fo ra tum L. has been shown by pape r  ch romatography  to contain 14 sub-  
s tances  with a polyphenolic nature ,  f ive f rom the flavonoid group (identified as hyperos ide ,  i soquerc i t r in ,  
querc i t r in ,  rutin, and quereet in) ,  four  f rom the dianthrone group, and five f rom the group of low-polar i ty  
phenolic g lycosides  of undetermined  s t ruc tu re .  

2. The composi t ion  of the polyphenols of novoimanin has been studied. This p repa ra t ion  has been 
found to contain five subs tances  f rom the group of low-pola r i ty  phenolic g lycosides ,  which a r e  p resen t  in 
cons iderab le  amounts ,  and nine subs tances  f rom the group of flavonoids and dianthrones which a r e  p resen t  
in sma l l  amounts .  

3. It has been es tab l i shed  that  the H. pe r fo ra tum raw m a t e r i a l  a f t e r  the ex t rac t ion  of the novoimanin 
s t i l l  contains a cons iderab le  amount of flavonoid compounds,  and the raw m a t e r i a l  can be used  fo r  the p r e p -  
a ra t ion  of querce t in  and hyperos ide .  

4. A spec t ropho tomet r i c  method fo r  the quanti tat ive de te rmina t ion  of hyperos ide  in the herbage ,  
s t ems ,  and f lowers  of H. pe r fo r a tum and in the was tes  f rom the production of novoimanin has been developed. 
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