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Charac ter i s t ic  for plants of the family Umbell i ferae is the presence  of res ins ,  aliphatic and cyclic terpenes,  and, 
to a sma l l e r  extent, alkaloids. These substances  are used in the food industry,  in perfumery,  and in medicine [1, 2]. 
This paper gives the resu l t s  of a study of the fatty oils of three represen ta t ives  of the family Umbell i ferae growing wild 
under  the conditions of Soviet Central  Asia, namely Ligusticum discolor  (multicolored l igusticum),  Daucus carota  (wild 
carrot) ,  and Eremodaucus  lehmanni i  (desert  ca r ro t  of Lehman). These oils have been descr ibed previously,  although 
there has been a number  of publications concerning the essent ia l  oils of these plants [3]. 

The oil contents of the seeds a re  as follows : for Ligusticum discolor 16.5%, for Daucus carota  13.0, and for 
Eremodaucus lehmanni i  6°7v/~. 

The oils of Daucus carota  and Eremodaucus  lehmannii  are  l ight-yellow mobile liquids with a herbaceous odor. The 
oil of Ligust icum discolor  is dark green with a sharp peppery smel l .  

We give the analytical  r esu l t s  for these oils and the fatty acids isolated from them, and also for the fract ions of 
sa turated acids obtained by B e r t r a m ' s  method and the solid acids isolated by Twitehel l ' s  method [4] (Table 1). 

Table i 

Index 

Density 
Refractive index 
Hehnar number 
Neutralization number 
Mean molecular weight 
Iodine number 
Thiocyanogen number 
Yield o f  saturated acids 
Neutralization number of  

the saturated acids 
Mean molecular weight Of 

the saturated acids 
Yield o f  solid aci~ls 

according to Twitchell 
Iodine number of  the 

solid acids 
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Eremodaucus 
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The fatty acid composit ions of the oils de termined by gas- l iquid chromatography are given in Table 2. The high 
iodine number  of the fract ions of solid acids shows that they contain solid unsaturated acids in addition to saturated 
acids.  The fo rmer  include pet rose l ic  (octadec-6-enoic) ,  which is charac te r i s t i c  for the oils of plants  of the family 
Umbell i ferae.  The composit ions of the solid acid fract ions determined by the GLC method are given in Table 3. 

The octadecenoic acid contained in the Twitchell f ract ion of the acids is pure  pe t rose l ic  acid uncontaminated by 
oleic acid, which is confirmed by the dest ruct ive  oxidation [5] of its methyl es ter ,  since,  among the f ragments  of the 
dicarboxylic  acids formed in the des t ruct ive  process  we found only adipic and not azelaic acid, and among the 
monocarboxylic  acid f ragments  we found only lauric  and not pelargonic acid. 

KMnO~ 
CH3(CH~)toCH=CH (CH2)~COOCH~ -~ 

CHa(CH2)IoCOOH + HOOC (CH2)4COOCHa 

When the content of petroselic acid in the solid fraction was recalculated as a percentage in the whole, we found 
that, of the octadecenoic acids in the oil, the oleic and petroselic acids were present in the amounts shown in Table 4. 
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Table 2 

Acid 

Pelargonic 
Capric 
Undecyclic 
Lauric 
Tridecylic 
Myristic 
Patmitic 
Palmit olsic 
Stearic 
Octadecenoic 
Linoleic 
Linolenic 

Eremo- 
I Ligus- Daucas daucus 
I ticum carota Lehman- 
discolor n I 

J 

- -  1.35 / - -  

3 . 2 9  

2,90 
2,60_ OA9 

0.90 
4.60 4~-85 3.72 
1.29 1.29 
1.01 2~94 7:89 

55.40 67.41 66,11 
30:40 14.7~ 26150 
5.40 - -  - -  

Table 3 

Acid 

Composition of the 
Solid acid fraction 

. . - 7 - - T  ~ E?e~o- 
I:tgus- Daucus daucus 

/ t.lcu m carota Lehman- 
/d scolor nil 

Palmitic 
Stearic 
Octadecenoic 

5.46 I 2.95 I 1,30 0.74 0 .15  0,09 
93.80 96.90 98.61 

Table 4 
[ Eremo- 

Ligus- Daucus daucus 
Acid ticum / Lehman- 

discolor carota ! nii 

Oleic I 33.52 
Petroselic 22188 

53.75 ] 54.68 
13,66 II.43 

Table 5 
Ligus- 

Glycerides ticum 
discolor 

GI SSS 
GI SSU 
GI SUS 
GI SUU 
G1USU 
GI UUU 

0.01 
o.72 
0.05 
4,26 

14.70 
80126 

Eremo- 
Daucos dauctts 
carota Lehman- 

nil 

0.58 0 , 3 2  

2.64 1.4 
5.19 0,50 

29.10 0.58 
7.01 15,64 

55,48 82.00 

Note:  GI denotes the glycerol radical, S saturated, and U 
unsaturated acyl radicals. 
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The t r ig lyce r ide  composi t ions  of the oi ls ,  which are  shown in Table 5, were  calculated on the basis  of the fatty 
acid composi t ion of the total mixture  of acids and of the acids of the monoglycer ide  f rac t ion [6]: 

EXPERIMENTAL 

Prepa ra t ion  of the oils  and separa t ion  of the res inous  substances.  The oils  were  ext rac ted  f rom the seeds with 
cold pe t ro leum ether ,  bp 50-60 ° C, the ether  was dis t i l led  off under vacuum, and the ex t rac t  was concentra ted in a 
vacuum-dry ing  chest.  

When the oil of Ligust icum disco lor  was saponified with ethanolic alkali ,  a dark res inous  product  was formed.  
After  the decomposi t ion of the soap with minera l  acid, the carboxyl ic  acids l iberated were brown, which made it  
difficult  to de te rmine  the r e f r ac t i ve  index. T h e d a r k  color  of the acids is apparently due to the p r e sence  of res inous  
substances  in them. We de te rmined  the amount of these substances by Wolf 's method [7]; i t  was 20.1% of the total 
weight of the carboxyl ic  acids.  

To separa te  the res inous  substances f rom the oil [8], a 15-20% pet ro leum ether  m i s c e l l a  was passed through a 
column of alumina which was then eluted with a fou r -  to fivefold amount of pe t ro leum ether  (bp 40 ° C). The e ther  was 
dis t i l led  off f rom the resul t ing  misce l l a ;  the oil d r ied  under vacuum proved to be suitable for  fu r the r  invest igat ions.  

The fatty acid composi t ions  of the oils were  de te rmined  by gas- l iquid  chromatography and in a LKhM-7A 
chromatograph.  For  this purpose,  the fatty acids were methylated with diazomethane and the e s t e r s  were  separa ted  on 
a column (3 m x 0.5 cm) f i l led with INZ-600 brick.  The s ta t ionary phase was poly(ethylene glycol  succinate) and the 
mobi le  phase helium at the ra te  of 80-100 cm3/min with a column t empera tu re  of 200 ° C (see Table 2). 

Oxidation of the solid f rac t ion  of the acids.  A sample of the solid acids (0.4 g) was methylated with diazomethane.  
The resul t ing  methyl  e s t e r s  were  dissolved in 9 ml of acetone and t r ans fe r red  to a flask for  oxidation. Po tass ium 
permanganate  (3.3 g) was added to the flask in portions with careful  shaking. After  the end of the addition of the 
oxidizing mixlLure, the flask was fi t ted with a s t i r r e r  and placed in a water  bath and oxidation was continued at 50 ° C 
for  1 hr. Then 150 ml of water  was added and the solution was decolor ized  with sodium bisulf i te  under acid conditions.  
The f ragments  formed as the r e su l t  of degradat ion were  extracted with e ther  and saponified. The oxidation products  
isolated were  separa ted  into mono-  and dicarboxyl ic  acid f ract ions .  

Hydrolysis  of the t r ig lyee r ides .  A sample of oil (about 1 g) d issolved in ch loroform was passed  through a column 
of s i l ica  gel. Then the column was eluted with benzene, the benzene was dis t i l led off, and the t r ig lyce r ide  f rac t ion was 
hydrotyzed.  

Hydrolysis  was pe r fo rmed  in a round-bot tomed f lask fitted with a s t i r r e r  to which the t r ig lyce r ides  isolated f rom 
the column were  added. The f lask was kept in a thermos ta t  and hydrolysis  was ca r r i ed  out at 37 ° C for 0.5 hr with the 
addition of 0.4 g of purif ied l ipase  obtained f rom the pancreas  of l a rge -horned  catt le.  

The hydrolysis  products  were  separa ted  by th in- layer  chromatography on s i l i ca  gel [solvent  sy s t em :  diethyl 
e t h e r - p e t r o l e u m  e ther  (9 : 1)]; the monoglycer ide  f rac t ion  was isolated and chromatographed [9]. 

CONCLUSIONS 

The oils  of three species  of plants of the family  Umbel l i ferae  have been ,,studied. Thei r  analytical  c h a r a c t e r i s t i c s  
and fatty acid and g lycer ide  composi t ions have been determined.  
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