
T H E  O I L S  O F  S O M E  P L A N T S  OF T H E  F A M I L Y  L A B I A T A E  

S.  D .  G u s a k o v a  a n d  A .  U .  U m a r o v  UDC 547.915 : 665.3 

We have studied the seed oils  of five spec ies  of the fami ly  Labiatae growing in the  Uzbek SSR: Leon- 
u rus  tu rees tan icus ,  Iogoch i lus  occul t i f lorus ,  Salvia g labr icaul is ,  Salvia v i rga ta ,  and Dracocepha lum in tegr i -  
fol ium Bgl. The indices of the oi ls  and of the mix tu r e s  of fat ty acids a r e  given in Table  1. 

The IN spec t r a  of the init ial  oils, excluding the usual  spec t rum,  showed the foUowing absorp t ion  bands,  
cm- l :  860, 890 ( C - H  of an epoxide ring) (all f ive oils); 950, 975 ( Iagochi lus  occult i f lorus)  o r  955, 980 (Sal- 
via g labr icaul is ) ,  o r  955, 975 (Dracocephalum integrifol ium) (C = C in c i s - t r a n s  o r  t r a n s - c i s  conjugation); 
950, 990 (Salvia virgata) ;  955, 990 (Dracocephalum integrifol ium) (C=C in the a l l - t r a n s  o r  the c i s - t r a n s -  
t r ans  conjugation); and 1070, 1975 e m  -x (C=C=C)  ( Iagochi lus  occul t i f lorus ,  Salvia glabr icaul is)  [1, 7]. 

The same  bands a r e  p r e sen t  in the IN spec t r a  of the cor responding  m i x t u r e s  of methyl  e s t e r s  of fatty 
acids,  but with g r e a t e r  in tensi t ies .  In the spec t r a  of the methyl  e s t e r s  of the acids,  the absorp t ion  of the 
al lene group (1070, 1975 cm -1) has shifted into the 1050, 1950 cm -1 regions .  

The composi t ions  of the mix tu re s  of fatty acid methyl  e s t e r s  de te rmined  and calculated on the ba s i s  
of gas- l iquid  ch romatography  (GLC) fo r  three  of the oils  a re  shown in Table 2. The acids  w e r e  methyla ted  
with diazomethane,  except that pa r t  of the mix ture  of ac ids  f r o m  Lagochilus occul t i f lorus  was subjected to 
acid methanolys i s .  The equivalent  length of the chains of the molecules ,  according  to GLC, was 20.8 fo r  the 
C20:1 acids  and 21.8 fo r  the C20: 2 ac ids  (in a po la r  phase) [2]. 

The dif ference between the exper imenta l  iodine No. (Kaufmann's  method) and the theore t ica l  f igure 
calcula ted on the ba s i s  of the GLC ana lys i s  fo r  the mix ture  of e s t e r s  of I .agochilus occu l t i f l o r a swas  11.2 and 
fo r  Salvia g labr icau l i s  7.6 units .  

TABLE I 

Leonurus I Lagochilus Salvia I S a l v i a  Dracoeephalum Index turcestanlcus occuitlflorus glabrlcaulla v i r g a t a  lntegrlfolium 

I Moisture content of I 6,2 
the seeds, % I 34,4 

4 Density, d~, 
g/ml 

Refractive index, 
n~ 

Acid No., 
mg KOH 

Iodine No., % I z 
Iodine No. of~he 

fatty acids, % 12 
Neutralizarrion No., 

mg KOH/g 
Mean tool. wt. of 

the acids 
Amount of conjuRam( 

dienes in the off 
(kma x 238 nm),qo 

0,9207 

1,4775 

I,I 
127,7 

128,5 

1,23 
[el"~ =15,5: 

4,35 
30,25 

Oils 

0,9262 

1,4771 

1,19 
122,3 

128,2 

200,61 

279,7 

1,75 
(eI :21,8 

4D53 6,68 
21,6 22,31 

0,9258 

1,4753 

17,4 
123,5 

125,6 

201,81 

279 

1.39 
(El "~ =17,4) 

2,1 
164,4 

166.4 

1,37 
(er~=17,1 : 

7,98 
3.72 

156.2 

161,4 
Q 

0,21 
(EIU=4,37) 
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TABLE 2 

Acids, 
%, 

C12:o 

C14:0 
C16:o 
C18:o 
C18:1 

C18:2 
C20:1 

C20:2 

Leoouru$ 
turcestanlcus 

4,53 
1,58 

24,09 
68,35 

1,44 

Salvia 
glabrlcaulis 

0,39 

4,49 

2,15 
30,~ 

61,26 
1,25 

Lagochilus occultlflorus 
CH3OH+ 

+I%HISO~ 

m 

Traces 
4,34 

1,84 
25,21 
63,33 
3,32 
1,94 

CH,N, 

3,69 
1,49 

24,04 

66,11 

2,92 

1,75 

*Abbrev ia ted  symbols  fo r  the acids: the f igure in 
the index before  the colon g ives  the n u m b e r o f c a r -  
bon a toms  in the chain, and the f igure a f t e r  the 
colon the n u m b e r  of double bonds in the molecule .  

According to pape r  ch romatography  (PC) all five of the mix tu re s  of acids  studied contained (in o r d e r  
of decreas ing  Rf)  C18 : 2, C18: 1 + C16 : 0 (cri t ical  pair) ,  C18 : o, and C20 : 1, and four  of the oils - all  except that 
of Salvia v i rga ta  - contained t r a c e s  of C26 : 6, C22 : 0, and C24 : 6, while only Salvia v i rga ta  and Dracocephalum 
int. contained C18 : 3. 

The g lycer ide  composi t ions  de te rmined  and calculated fo r  Lagochilus occul t i f lorus  and Leonurus tu r -  
ces tanicus  a r e  given below: 

Type of glycerides, q~ Lagochilus Leonurus 
occultiflorus turcestanicus 

G1 S. 0.01 0.04 
G1 S~U 0.5 1.08 
G1 SUS 0.27 0.49 
G1 SUU 9.48 12.46 
G1 USU 4.49 6.83 
G1 U s 85.25 79. l0 

The mixture  of fat ty acids  f r o m  the seed oil of Lagochilus occul t i f loras  which, according to its chro-  
matographic  and spec t r a l  cha rac t e r i s t i c s ,  contained allenic,  conjugated dienic, and epoxide groups and e ico-  
sanoic and eicosadienoic acids,  was invest igated in m o r e  detail .  

When the mixture  of ac ids  was subjected to microhydrogenat ion  with Pd on p a p e r  with subsequent sep-  
a ra t ion  of the acids  by p a p e r  chromatography,  the CIG : 0, C18 : 0, and C20 : 0 acids  were  obtained. 

Analyt ical  t h in - l aye r  chromatography  (TLC) of the mixture  of methyl  e s t e r s  of the acids  on si l ica gel 
with the addition of AgNO 3 yielded four  f rac t ions  cor responding  in the degree  of i nc rease  in Rf  to dienes 
(I, 0.31), monoenes  (II, 0.47), aUenes (III, 0.65), and sa tu ra ted  e s t e r s  (IV, 0.81). The a l lenes  were  poorly 
separa ted  f r o m  the sa tura ted  e s t e r s .  The resu l t s  of the GLC of these f rac t ions  a re  shown in Table 3. 

The IR spec t r a  of the f rac t ions  obtained (with the exclusion of the ord inary  spect rum)  showed the fol-  
lowing absorpt ion  bands, cm- i :  810, 850 ( C - H  of an epoxy group) (fraction I); 870, 860 ( C - H  of an epoxy 
group); 965 ( t r ans -C=C)  (fl); 850, 880 (C--H of an epoxy group); 960, 975 ( c i s , t r a n s - o r  t r ans , c i s -C=C) ;  
1090, 1950 (C=C=C)  (III); 870 ( C - H  of an epoxy group); 925, 965 (c i s , t rans -  o r  t rans ,  c i s - C = C ) ;  1050, 1950 
(C = C = C) (IV). On GLC, the al lenic e s t e r  gave a single peak  with the normal  e s t e r  of a dienic acid (polar 
phase) .  On PC, the allene,  like the C20:2 acid, was not separa ted  f rom C18:1 + C16 : 0- These  acids migra te  
as  a single spot. The microhydrogena t ion  of the f rac t ion  on Pd with subsequent PC analys is  led to the dis-  
appearance  of the spots of the unsa tura ted  acids and a lso  to the appearance  of intense spots of the C18 : 0 acid 
(fractions I-IV) and the C20 : 0 acid (fractions 0I-IV).  

P e r i o d a t e - p e r m a n g a n a t e  oxidation with subsequent GLC of the degradat ion products  in the f o r m  of 
e s t e r s  gave the following f ragments :  f rac t ion  I -  azela ic ,  pelargonic ,  and capry l ie  acids; f ract ion I I -  az -  
elaic, undecanedicarboxylic ,  t r a c e s  of glutaric,  pelargonic,  capryl ic ,  and a smal l  amount of capro ic  acids; 
f rac t ion  I I I -  glutar ic ,  azelaic ,  laur ic ,  and pelargonic  acids; and f rac t ion  IV - laur ic ,  pelargonic ,  azelaic ,  
and glutar ic  acids.  
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,TABLE 3 TABLE 4 

Acids, 
% 

~12:0 
C14:0 
C16:o 
Cls:O 
CI&:I 
C18:2 
C~:o 

• C20:1 
C20:2 
%2:0 
C24:0 

Fractions 
I ~ ~II 

[dienes)~(monoenes) 
I 

-- 0,39 1,52 
- -  _ 1,02 
-- 0,69 14,26 
-- 0,47 5,16 

I0,28 81,93 4,12 
89,72 10,03 64,65 

- -  6,49 1,78 
_ _ 7,49 

III(al_ IV(sam_ 
lenes) rateds) 

1 ,71  
2,67 

45,02 
22,30 

16,01 
7,14 

2,34 
2,81 

Traces 

Acids (%) 
(GLC) 

f 7  Fraction_~s 
II IX (elu. X (elu. 
U- p e n z .  + j .  -- 
t Idiethvl memyl 
nz.)lethet ~ ether) 

XI(eluent 
methanol+ 
acetic acid) 

el2:0  1 ,1  I 

Cl6:0 
Substance 

C1s:1 6 
C18:2 1 , 9 2  I 
C2o:o 0 3 

I C20:i 7142 
Substance B 
Substance C, 

80,90 
3,7 

3,37 
12,12 

0,89 

56,55 
26, 45 

5,39 
11,5 

u 

100 

By c o m p a r i n g  the quanti tat ive ra t ios  of  the f r a g m e n t s  obtained in each  f r a c t i o n  it is  poss ib le  to con-  
clude that  f r ac t i on  I conta ins  n o r m a l  o le ic  (cis-9-C18 : i) and l inoleic  ( c i s -9 -c i s -12-C18  : 2) acids;  II oleic,  
e i cosano ic  (cis-11-C20 : 1), t r a c e s  of l inoleic,  and v e r y  smal l  amoun t s  of i so l ino le ic  ( c i s - 5 - t r a n s - 8 -  o r  t r a n s -  
5 - c i s -8 -C18 :  2) acids;  III laba l lenic  (As, CC18: 2_allenic) [3] and t r a c e s  of o le ic  and an e icosad ieno ic  (p r e sum-  
ably c i s - 9 - t r a n s - l l -  o r  t r a n s - 9 - c i s - l l - C 2 0  : 2) acids;  and IV laba l len ic  and t r a c e s  of e i cosad ieno ic  ac ids .  

On p e r i o d a t e - p e r m a n g a n a t e  oxidat ion of the ac ids  with a double bond at the fifth ca rbon  a tom reckon-  
ing f r o m  the COOH group,  no g lu t a r i c  ac id  was  found among  the degrada t ion  f r a g m e n t s  [3]. In ou r  ex p e r i -  
men t s  in the oxidat ion of f r ac t i ons  conta in ing such ac ids  (10-12%) [4], we found g lu ta r i c  acid,  but  in f a r  l e s s  
than the s t o i c h i o m e t r i c  amounts .  

i04-/MnO 4- 
CHs(CH2h0CH = C=CH(C H2)aCO2H -+ CHa(CH2hoCOa H ~- HO~C(C H~)aCO2H. 

P a r t  of the ini t ial  m i x t u r e  of fat ty ac id s  f r o m  Lagochi lus  oecu l t i f l o ra s  was  subjec ted  to l o w - t e m p e r a -  
tu re  c r y s t a l l i z a t i o n  f r o m  ace tone  at - 1 5 ° C  (f ract ion V) and a t - 3 7 ° C  (fract ion VI). F r a c t i o n  V cons i s t ed  of 
the fol lowing ac ids :  C16 : 0 (25.01%), C18 : 0 (44.55%), C20: 0 (14.6577), C22 : 0 (15.77%), and C2~. 0 ( t races)  (GLC, 
PC,  and TI_~). 

A c c o r d i n g  to GLC, f r ac t i on  VI contained the fol lowing acids :  C12 : 0 (0.3577), C1G: 0 (33.6577), C18 : 1 
(9.32?0), C18 : 2(44.51%), C20 : 0 (1.3577), and C20 : 2 (10.827o). IN spec t rum,  c m - l :  1060, 1975 (C = C = C), 955, 
975 (C =C in e i s - t r a n s  o r  t r a n s - c i s  conjugation).  Ana ly t i ca l  TIX; and PC showed that  the main  oc t adeea -  
dienoic ac id  in this  f r ac t i on  is laba l len ic  acid.  M i c r o h y d r o g e n a t i o n  with Pd  gave the CI6 : 0, C18i 0, and Cz0 : 0 
ac ids .  A m o n g  the p roduc t s  of I O ~ - M n O 2  oxidat ion we found laur ie ,  pe la rgonie ,  g lu tar ic ,  aze la ie ,  and v e r y  
smal l  amounts  of eap r i c  ac ids .  

The concen t r a t i on  of the e i cosad ieno ic  ac id  (.-, 117o) in the l o w - t e m p e r a t u r e  f r ac t ion  suppor ted  the a s -  
sumpt ion  that  it conta ins  a conjugated s y s t e m  of bonds  [5]. 

The mix tu re  of fat ty ac ids  f r o m  the f i l t ra te  ( f ract ion Vg) cons i s t ed  of  the followil N ac ids :  C16 : 0 (1.04%), 
C18 : 1 (25.12%), C18 : 2 (69.21%), C20 : 1 (3.38%), and C20 : 2 (1.257o) (GI_~). The oc tadeead ienoie  ac ids  cons i s t ed  
ma in ly  of l inoleic  with a sma l l  amount  of labal lenic  ac id  (PC, T LC). The m e t h y l  e s t e r s  f r o m  the f i l t ra te  
w e r e  subjec ted  to f u r t h e r  f r ac t iona t ion  by the co lumn c h r o m a t o g r a p h y  of the m e r c u r y  adducts .  The c o m p o s i -  
t ions  of  the four  f r a c t i o n s  i so la ted  a r e  given in Table  4. 

A c c o r d i n g  to TLC,  PC, and des t ruc t ive  oxidation, the labal lenic  ac id  was  concen t r a t ed  in f r ac t i on  X 
(monoenes  eluted by diethyl  e ther)  and the e i e o s - l l - e n o i c  and the A L 8- isol inoleie  ac id  in f r ac t ion  VIII (satu-  
r a t eds  + monoenes  eluted by benzene) .  

The u n s a t i s f a c t o r y  s epa ra t ion  of the monoenoic  ac ids  f r o m  the sa tu ra t ed  ac ids  is appa ren t ly  due to 
the incomple te  m e r c u r a t i o n  of  the ini t ia l  mix tu re  conta in ing labal lenic  ac id  u n d e r  the s t anda rd  condi t ions  
of the method.  

Subs tances  A, B, and C appea r ing  on the c h r o m a t o g r a m s  (GLC) of f r ac t i ons  IX and X in the Cis : I -  
C17 : 1 (A) and C20 : 2-C22 : 0 (B, C) reg ions  a r e  hydroxy  compounds .  This  is shown by the b e h a v i o r  of these  
subs t ances  u n d e r  the condi t ions  of  the p a p e r  c h r o m a t o g r a p h y  of  the acids ,  where  they a p p e a r  as  a spot at 
the solvent  front .  

26 



Under  the conditions of the TI .~ of the lactones  and hydroxy acids in f rac t ions  IX and X two s p o t s w e r e  
found which f luoresced  in UV light (Rf 0.1 and 0.21). 

In the GLC of products  of the oxidative degradat ion of these f ract ions ,  the peaks  corresponding to A, 
B, and C had d isappeared ,  but in the dicarboxyl ic  f rac t ion  two peaks  appeared  in the C13: 0 and C15 : 0 region 
which were  not identified. The TLC of the diearboxyl ic  acid f rac t ions  showed that they contained hydroxy 
compounds (Rf 0.24). 

The fo rma t ion  of such subs tances  has also been obse rved  in the isola t ion of r ic inoleic  acid f r o m  the 
mix tu re  of fat ty ac ids  of c a s t o r  oil by the m e r c u r y  adduet method with subsequent des t ruc t ive  oxidation by 
I O ~ - M n O [ .  We have not studied the s t ruc tu r e s  of these subs tances  o r  of the epoxy compounds p resen t  in 
the acids of Lagochilus occul t i f lorus  accord ing  to the IR spec t ra .  

Thus,  the oil of the seeds  of Lagochilus occul t i f lorus  contains, in addition to the usual  acids,  12% of 
labaUenic acid (the A 5, ~-C 18:2 al lenic acid) (gravimetr icaUy,  T I.C) 3% of e i c o s - c i s - l l - e n o i c  acid, 1.75% of 
an e icosadienoic  acid (presumably e i ther  e i s - 9 - t r a n s - l l  o r  t r an s -9 - c i s -11 ) ,  and t r a c e s  of eis,  t r a n s -  o r  
t rans ,  c i s -A 5, 8-icolinoleic acid.  

According to GLC and TI .~ ,  IR spect roscopy,  and des t ruc t ive  oxidation of these  spec ies  studied, l aba l -  
lenic acid is  p resen t  in the seed oil of Salvia g labr icaul i s  and e i c o s - l l - e n o i c  acid in the seed oils  of Leon- 
u rus  tu rces t an icus  (1.44%) and Salvia g labr icau l i s  (1.25%). 

Acids containing an aUene group at the fifth carbon a tom have recent ly  been found in two oils  of the 
fami ly  i a b i a t a e  and in one oil of the family  Euphorb iaceae  [3, 12]; th is  is  the f i r s t  t ime  that  e i e o s - l l - e n o i e  
acid, which is p resen t  in a number  of plants  of the fami l i es  Ranunculaceae and Ephedraceae  [6], has been 
found in the oils of the family  Labiatae.  Eicosadienoic  acids with a conjugated s y s t e m  of double bonds have 
not been detected previous ly .  

EXPE RIME NTA L 

The oils were isolated by cold extraction with petroleum ether (40-50°C). The bulk of the solvent was 
driven off in vacuum in a cu r ren t  of N2, and the r e m a i n d e r  of it in a vacuum-dry ing  chest  at 30-40°C (740 
m m  Hg). 

The mix tu r e s  of fatty acids  were  obtained by alkaline hydro lys i s  at  room t e m p e r a t u r e  [9] with the p r e -  
l imina ry  separa t ion  of the unsaponifiable subs tances  [7]. The methyl  e s t e r s  of the acids  were  p r e p a r e d  by 
es te r i f i ca t ion  with diazomethane o r  by acid methanolys i s  (CH3OI-I + 1% HH2SO4). 

The main  indices of the oils  and of the mix tu res  of fatty acids were  de te rmined  by s tandard  methods [7]. 
The iodine nos. were  found by Kaufmann ' s  method [7]. 

The IR spec t r a  were  taken on a Hitachi ins t rument  (in hexane) and the IR spec t ra  of the oils and of the 
methyl  e s t e r s  on a UR-10 s p e c t r o m e t e r  (as thin f i lms) .  

The amount of conjugated dienes was calculated f r o m  the UV absorpt ion  at kmax  233 nm [7]. 

Gas- l iquid  ch romatography  was p e r f o r m e d  on a UKh-2 ch romatograph  with a 2.5× 0.04 m columnfiUed 
with TND-TS-M (passing through a 0.3 nun sieve) with 17% of poly(ethylene succinate) using helium as  the 
c a r r i e r  gas.  The composi t ions  of the methyl  e s t e r s  of the initial  mix tu res  and of the dicarboxyl ic  acids 
were  de te rmined  at a column t e m p e r a t u r e  of 198-200°C with a ra te  of flow of helium of 80-100 cm3/min,  and 
the e s t e r s  of the low-molecu la r -we igh t  monocarboxyl ic  acids  (up to C n : 0) at a column t e m p e r a t u r e  of 124- 
125°C with a ra te  of flow of hel ium of 40-50 cm3/min.  The acids  were  identified by compar i son  with model  
substances ,  by the in t e rna l - s t anda rd  method, and by mixed mel t ing points, and a lso  by the g raphica l  depen- 
dence of the logar i thm of the re tent ion volume on the n u m b e r  of carbon a toms .  The quantitat ive ra t ios  of the 
e s t e r s  in the mix tu r e s  were  calcula ted as the sum of the a r e a s  [8]. 

The p a p e r  ch romatography  of the acids  [9] was  p e r f o r m e d  in the CH3COOH-HCOOH-H20 (3 : 1 : 0.1) 
s y s t e m  on type "M" ["slow"] p a p e r  (Leningrad No. 2 mill) impregna ted  with a 10% solution of paraff in  oil in 
benzene.  The spots  we re  revea led  with a 1% solution of rubeanie  acid, and a lso  with a 1% solution of KMnO 4 
(to de te rmine  the unsa tura ted  acids) .  The spots were  identified by compar ing  the i r  Rf  values  with m a r k e r s .  

Microhydrogenat ion  with Pd on p a p e r  with subsequent p a p e r  ch romatography  was p e r f o r m e d  by Kauf- 
mann '  s method [10] unde r  analyt ical  conditions [9]. 
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The t r ig lycer ide  composi t ions  of the oils  were  de te rmined  by enzymat ic  hydrolys is  with l ipase [11] 
and the de terminat ion  of the products  by TLC and GLC. 

The analyt ical  TLC of the fat ty acid methyl  e s t e r s  [12] was c a r r i e d  out on pla tes  of the "sandwich" 
type [13] (18x18 cm) with a thin l a y e r  of type KSK si l ica gel (passing a 0.1 m m  sieve) with the addition of 
5% of gypsum and 15-10% of AgNO s using benzene as  the mobile phase.  

P r e p a r a t i v e  TLC was p e r f o r m e d  on pla tes  (24× 18 cm) bear ing  a l - r a m  l aye r  of KSK si l ica  gel with 
the addition of 5% of gypsum and 30% of AgNO3,again using benzene as  the mobile phase .  The spots  were  
revea led  by t r ea tmen t  with 50% H2SO 4 followed by heating to 150°C. They were  identified by means  of l i t e r -  
a ture  data [12] and by compar i son  with m a r k e r s .  The substances  were  eluted f r o m  the respec t ive  zones 
with diethyl e ther  and then with c h l o r o f o r m - m e t h a n o l  (9 : 1). 

The conditions fo r  the TLC of the lac tones  and hydroxy acids  were  as  follows [14]: p la tes  (10× 18 cm) 
bear ing  a thin l a y e r  of KSK si l ica  gel with the addition of 5% of gypsum and 20% of AgNO 3 in the i s o o c t a n e -  
diethyl e the r  (1 : 1) sys tem.  The spots were  revealed  in UV light. 

The mix ture  of fatty acids  was c rys ta l l i zed  f r o m  a 10% solution of them in acetone [5]. The mix tu res  
of m e r c u r y  der iva t ives  of the methyl  e s t e r s  were  f rac t ionated by column chromatography  [15]. 

P e r i o d a t e - p e r m a n g a n a t e  oxidation was p e r f o r m e d  by yon Rudloff ' s  method [16] as  modified by us.  
Af t e r  the dest ruct ion of the excess  of oxidizing agent, the reac t ion  mixture  was made alkaline with KOH, the 
solvent (tert-butanol) was e l iminated in vacuum, the po tass ium sa l t s  were  decomposed with 15% HC1, and 
the degradat ion f r agmen t s  were  isola ted f rom the solution, p rev ious ly  sa tu ra ted  with NaCI, by ext rac t ion  
with diethyl e ther .  

S U M M A R Y  

The seed oils of five spec ies  of plants  of the family  L a b i a t a e -  Leonurus turees tan icus ,  Lagochilus 
occult i f lorus,  Salvia g labr icaul i s ,  Salvia v i rgata ,  and Dracocepha lum integr i fo l ium Bgl. - have been studied. 
The oil of I.~gochilus oecul t i f lorus  was found to contain laballenic,  oe tadeca-5 ,8-dienoic ,  e ieos-11-enoic ,  
and, p resumably ,  e icosa-9 ,11-d ieno ic  acids; the oil of Salvia g labr icaul i s  contained labal lenic  and e icos -11-  
enoic acid; and the oil of Leonurus tu rces tan icus  e i c o s - l l - e n o i c  acid. 
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