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Continuing an invest igat ion of the seed oils of cata lpa ,  we have studied the g lyceroid  compos i t ion  of n o r t h -  
e rn  ca ta lpa  (Tashkent) ,  ova l - l eaved  ca ta lpa  (Kiev), and common  ca ta lpa  (Voronezh) which, of those desc r ibed  
p rev ious ly  [1], d i f fer  mos t  cons iderab ly  in fa t ty-ac id  composi t ion.  We used the method of enzymat ic  hydro lys i s  
with porc ine  pancrea t i c  l ipase  obtained in the Inst i tute  of Plant  Substances  of the Academy of Sciences  of  the 
Uzbek SSR [2]. 

The fat ty acid compos i t ions  of the t r i g l y ee r i de s  and of the monoglycer ide  f rac t ion  of the oil, and a lso  the 
en r i chmen t  f ac to r  a r e  given in Table  1. The en r i chment  fac tor ,  which c h a r a c t e r i z e s  the affinity of  each  of the 
acids  fo r  the cen t r a l  o r  e x t r e m e  posi t ions  of g lycero l  was calcula ted f r o m  the f o r m u l a  EF = [A2]/[A] [3], where  
[A2] is the amount  of acid in posi t ion 2 and [A] is the amount of acid i n t h e  t r ig lyce r ide .  Obviously,  EF  can 
range f r o m  0 to 3 (EF = 0 if the acid is p r e sen t  only in posi t ion 1 and 3, and EF  = 3 ff the acid occupies  only 
posi t ion 2 of the g lycerol ) .  At EF = 1, the acid is p r e sen t  in al l  t h r ee  posi t ions  of the g lycero l  equally.  

As can be seen f r o m  Table 1, the sa tura ted  acids  have an affinity for  posi t ions  1 and 3 of the g lycero l  that  
r i s e s  in the following sequence:  palmit ic ,  s t ea r i c ,  heneieosanoic .  The unsatura ted  acids - o l e i c  and l i n o l e i c -  
have an affinity fo r  posi t ion 2 of the g lycerol ,  that  of oleic acid being g r e a t e r  than that  of lineolic. The linolenic 
acid in the ca ta lpa  seed oil has no c l ea r ly  marked  specif ic i ty  in its occupation of posi t ions  1, 2, and 3 of the 
g lyce ro l  molecule .  E l eos t ea r i c  acid mainly  e s t e r i f i e s  the outer,  1,3, pos i t ions  of the g l y c e r o l  

On the bas i s  of the r e su l t s  on the fa t ty -ac id  composi t ions  of the t r i g l y c e r i d e s  and the monoglycer ide  f r a c -  
t ion (see Table 1), the pos i t ion- type  composi t ion  of the t r i g lyce r i de s  [3] of the oi ls  has been calcula ted by Co le -  
man l s  method, modified by A. L. Markm an  [4 ], using an M-222 digital  eompu te r ,  for  which the p r o g r a m  was 
drawn up in the language ALGOL-60.  

The calcula ted f igures  fo r  the pos i t ion- type  composi t ion  of the t r i g lyce r i de s  of the oils  of the seeds  of 
no r the rn  ca ta lpa  a r e  given below (because of the i r  sire i lar i ty  to the f igures  fo r  no r the rn  ca ta lpa ,  the c o r r e s p o n d -  
ing f igures  fo r  ova l - l eaved  ca ta lpa  and common ca ta lpa  a r e  not given; the following abbrev ia t ions  a r e  used for  
the acid res idues :  P, pa lmi t ic ;  S, s t ea r i c ;  H, heneicosanoic;  O, oleic;  L, l inoleic;  Le, l inolenic; X, unidentified; 
El, e leos tea r ic ) :  
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T A B L E  1. F a t t y - A c i d  C o m p o s i t i o n s  o f  t h e  T r i g l y c e r i d e s  a n d  M o n o -  

g l y c e r i d e  F r a c t i o n  o f  C a t a l p a  S e e d s  

N0rthem catalpa ?:t~l~l: aved J Common c a t a l p a  

am-~unt o----~ " - - - ~ e n -  l a n ~ - -  ' ~ - - - -  unt of fen- amount  of 
Ae d la d , l ch. on-  . . merit ] aei s, % ] rich- !acids, ¢]o rich- 

r a t h e  r a the  1- ] in the  i n the" -~men t l  . . . .  a the  ' merit 
triglv- [ 2-mono'[ tae" " ' ono ',m me [mglv- t2-m no-lfae- ,~.,.u,- -mono- fae- 
ee~ides I g_lyeer- tot [cefides glyeer- I tor ]~%bL~o s lyeer- tot 

, . .  ' ides ] Ixdes / i . . . . . .  , I / , a e . . S  

PaLrnitie 
Stearie 
Heneicosanoie 
Oleic 
Linoleie 
Linolenic 
Unidentified 
Eleosteatie 

Total 

,3 1,9 
1,2 
7,7 

46,8 
1,8 
1.7 

37.6 
100 0 

0,8 
0,2 
O,0 

t6,4 
80,3 
0,4 
0.3 
1,6 

103,0 

1 0,61 
i 0,11 

0,00 
2,13 
1 , 7 1  
0,22 
0,18 
0.04 

2.0 
1,7 
1.4 
5,8 

39,9 
1,7 
1,5 

46.0 
103,0 

0,5 
O,O 
0,0 

14.8 
81,0 

1.1 
0,6 
2,0 

103,0 

0,25} 2 7 
o,ooi 2,1 
0 00 } o,5 
~is~i 7,0 
2,03i 50,2 
0,65 i 0,9 
0 40 0,6 
o',o5 i 36.0 

i I00,0 

0,8 
0,4 
0,0 

11,8 
75,5 

1.2 
0,7 
9,6 

100,0 

0.29 
0.19 
0.00 
1.69 
1,51 
1.33 
1,16 
0,27 

Glyeerlde Amount, % Glyceride Amount, a/r Glyceride Amount, qc 

PPL 0, 01 XPEI 0,02 POL 0,15 
PPEI 0,01 HPEI 0.02 POLe 0,01 

' SPL 0,01 ELSE1, 0,25 POX 0,01 
SPE1 0,02 SSE1 0,01 POH 0,01 
OPL 0,02 OSEI 0 01 POLe 0,28 
OPEl 0,03 LSL 0,02 SOS 0,01 
LPL 0,07 LSEI 0,07 S OO 0, 03 
LPLe 0,01 LeSEI 0,01 SOL 0,27 
LPX 0,01 XSEI 0,01 SOLe 0,02 
LPH 0,01 ELPE1 0,03 SOX 0,02 
LPEI 0, 27 POS 0,01 S OH 0,02 
LePLe 0,02 POO 0,02 SOEI 0,50 
OOO 0.02 SLL I, 33 LLeL 0,04 
OOL 0,33 SLLe 0, I 1 LLeLe 0,01 
OOLe 0,03 SLX 0, I 1 LLeX 0,01 
OOX 0,03 SLH 0,08 LLeE1 0,13 
OOH 0,02 SLEI 2,45 LeLeEI 0,01 
OOE1 O, 61 OLO 0,09 HLeE1 O. Ol 
LOL 1,48 OLL 1,62 XLeEI 0,01 
LOLe 0.25 OLLe o, 13 EILeE1 0.12 
LOX 0,24 OLX 0.13 SXEI 0,01 
LOH 0.18 OLH O, 10 OXL 0,01 
LOE1 5,48 OLE1 2. ~ OLEI 0.01 
LeOLe 0,01 LLL 7,2.5 LXL 0,03 
LeO X 0,02 LLLe I. 21 LXEI 0, I 0 
LeOH 0.02 LLX i. l 6 LeXEI 0.01 
LeOE1 0,46 LLH 0,87 XXEI 0,01 
XOX O, 01 LLE1 26,83 HXE1 0,01 
XOH 0,01 LeLLe 0, 05 E1XE1 O, 09 
XOE1 0.44 LeLX 0~ 10 PE1L 0.01 
HOH 0.01 LeLH 0,07 PE1E1 0,03 
HOEI 0,33 LeLEI 2.23 SEIL O, 03 
ELOEI 5,07 XLX O. 05 SEIEI 0.05 
PLP 0,02 XLH 0,07 OE1L 0,03 
PLS 0,07 XLE1 2, 14 OE1E1 0,(6 
PLO 0,08 HLH 0,03 LE1L 0, 14 
PLL 0.75 HLE1 i, 61 LE1Le O, 0"2 
PILe 0,06 EILE1 24.82 LEIX O, 02 
PLX 0,05 LLeE1 0. o 1 LE1H 0.02 
PLH 0,04 SLeL 0,01 LE1E1 0,53 
PLE1 1.38 SLeE1 O, 01 LeE1E1 O. 04 
SLS 0.06 OLeL O. 01 XEIEI 0,04 
SLO 0,15 OLeEI 0,01 HEIE1 0.03 

EIEIEI O, 49 

On summing the results for the characteristic of degree of saturation (S)and ofunsaturation (U)of the 
fatty-acid residues and taking into account the total amount of glycerides, containing the unidentified acid (Xg), 
we obtain the following type composition for the glycerides of the catalpa oils (%): 

Catalpa $3 S2U SUz U s X g Total 

Northern - -  0,41 11,84 82,60 4 ,93  99.84 
Oval- leaved -- 0.56 1 3 , 6 1  81,20 4,35 99,78 
Common -- 0,63 14 .22  83,18 1,68 99,71 
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The f igures  in " sum"  columns cannot be compared  with the sum of the const i tuents ,  since the compu te r  rounds 
off the sum of the sti l l  unrounded pe rcen tage  amounts  of the g lycer ides .  

Taking posi t ion i s o m e r i s m  into account,  we obtain the pos i t ion- type  composi t ion  of the ca ta lpa  oil t r i g l y -  
cerides (%) : 

Catalpa SSS SSU SUS SUU USU UUU 
Northern - -  0 ,05  0 .36  11,00 0,84 82.60 
Oval-leaved -- 0.05 0.51 13.22 0.39 81,20 
Common --  0.13 0.50 13.21 1.Of 83,18 

On summing  the t r i g l y c e r i d e s  containing e l eos t ea r i c  acid in the e x t r e m e  posi t ions,  and a lso  in the e x t r e m e  
and cen t ra l  pos i t ions  in one g lycer ide  molecule ,  and the t r i g l y c e r i d e s  containing e l eos t ea r i c  acid only in the 
cen t r a l  posit ion,  we obtain a pa t t e rn  of the posi t ion specif ic i ty  of the e l eos t ea r i c  acid in the t r i g l y c e r i d e s  of the 
ca ta lpa  seed oils  (%): 

catalpa T rtglycerides with Triglycerides with 
cleosteartc acid in an eleostearic acid in 
extreme position the central position 

Northern 77.63 0, 
Oval-leaved 89,87 O, 18 
Common 74,06 2,40 

As can be seen  f rom the f igures  given above, the ca ta lpa  oi ls  comple te ly  lack t r i s a t u r a t e d  g lyce r ides  and 
the overwhelming  ma jo r i ty  of the g lyce r ides  a r e  t r iunsa tu ra ted  (81-83%). 

Among the d i s a tu ra t ed -monounsa tu ra t ed  t r i g l y c e r i d e s  an inc rease  is found on pass ing  f r o m  SSU to SSS, 
which ag ree s  well  with exis t ing ideas on the affinity of unsa tura ted  ac ids  having a ca rbon  chain with a length of 
< 18 fo r  the cen t ra l  posi t ion of a g lycer ide  [3]. However ,  among the monosa tura ted  monosa tu r a t ed -d iunsa tu -  
ra ted  t r i g lyce r i de s  this  rule  is not obse rved  because  of the high content of e l eos t ea r i c  acid in the e x t r e m e  p o s i -  
t ion (averaging 80qr of the to ta l  amount  of glycerides)°  

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

The main  methods  of isolat ing the oils  and of de te rmin ing  t he i r  f a t ty -ac id  compos i t ions  have been  de -  
sc r ibed  previouslY [1 ]. 

The monoglycer ide  f rac t ion  of the products  of the l ipase  hydro lys i s  of  the t r i g l y c e r i d e s  was  isolated by 
the GLC method on a fixed l aye r  of s i l ica  gel of the Chemopol  L5/40/~ type using the diethyl e t h e r - p e t r o l e u m  
e the r  (9 : 1) solvent  s y s t e m  [5]. 

The gypsum was p r e p a r e d  by the act ion of sulfur ic  acid on a solution of ca lc ium chloride [6]. As the r e -  
veal ing  agent  we used a 10% ethanolic solution of phosphomolybdic  acid [7]. 

Af te r  the monoglycer ide  f rac t ion  had been ex t rac ted  f r o m  the p la tes  with d ie thyl  e ther ,  it was subjected 
to  saponification,  methylat ion,  and GLC as  desc r ibed  p rev ious ly  [2]. 

S U M M A R Y  

The r e su l t s  of the invest igat ion of the g lyoer ide  composi t ion  of t h ree  samples  of the seeds  oils  of var ious  
spec ies  of ca ta lpa  f r o m  different  growth s i tes  have shown a g rea t  s imi la r i ty  in the amounts  of ce r t a in  g roups  of 
t r i g l y c e r i d e s  that  they contain, in spite of the cons iderab le  d i f fe rences  in the ta f fy-ac id  composi t ions  of these  
samples .  An unusual  affinity of unsa tura ted  acids  for  the cen t ra l  posi t ion of the g lycero l  molecule  and a lso  a 
specif ici ty  of e l e o s t e a r i c  acid in es te r i fy ing  the e x t r e m e  posi t ions  of the g lyce ro l  molecule  in ca ta lpa  seed oi ls  
have been found° 
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SEED OILS OF FIVE SPECIES OF THE FAMILY ROSACEAE 

I' 

E.  I .  G i g i e n o v a ,  E .  I .  K i r y u s h i n a ,  
a n d  A .  U.  U m a r o v  

UDC 547.315+665.31 

The fami ly  Rosaceae  includes about 3000 species ,  and of them m o r e  than 150 grow in the t e r r i t o r y  of 
Uzbekistan- The fa t ty -ac id  compos i t ions  of the seed oils  of woody-bushy spec ies  of plants  have been studied in 
m o s t  detai l  [2-8], while he rbaceous  spec ies  have been l e s s  studied [9, 10]. 

We give informat ion on the seed oils  of  he rbaceous  species  of the family  Rosaceae  col lected in the cen t ra l  
band of molmtains  of the w e s t e r n  Tien-Shan (Uzbek SSR) in 1975-1976. 

The r e su l t s  of the t h i n - l a y e r  ch romatography  of the oi ls  according to the c l a s s e s  of lipids showed that  the 
neu t ra l  lipids contain predominant ly  t r i g l y c e r i d e s  (main zone}. In fact ,  all  the oils  invest igated have low acid 
n u m b e r s  and a low content of unsaponif iables .  In the remain ing  6-7  zones of neu t ra l  l ipids of each  of the oils,  
by compar ing  the Rf  values  with those  of model  samples  (the hydrocarbons  of the seed oil of the Scotch this t le ,  
the f r ee  fatt:c acids  of cot tonseed oil, f l-si tosterol} we identified hydrocarbons ,  f r ee  fatty acids,  and f r ee  s te ro l s .  

The tota l  fatty acids  w e r e  isolated f r o m  the oils  by cold saponification. P a r t  of the combined fatty acids 
was methyla ted  with d iazomethane  and invest igated by g a s - l i q u i d  ch romatography  (GLC) and t h in - l aye r  c h r o -  
matography  (TLC)o The peaks  of the fat ty acid methyl  e s t e r s  in GLC were  identified f r o m  the i r  r e l a t ive  r e t e n -  
t ion t i m e s  using the l inear  dependence of the logar i thms  of these  magni tudes  on the number  of carbon a toms  
[11-14]. As model  s amples  we added the methyl  e s t e r s  of the fatty acids  of the seed oil of Lindelofia m a c r o s t y l a  
(Bunge) M. Pop.,  family  Borag inaceae  [151o Another  pa r t  of the to ta l  fatty acids was sepa ra ted  by pape r  c h r o -  
matography (PC). This  gave 5-6 fa t ty -ac id  zones,  which conf i rmed the GLC r e su l t s  and additionally showed the 
p r e s e n c e  of t r a c e s  of a rachid ic  and behen ic  acids in the oils.  

The c h a r a c t e r i s t i c s ,  the oil content of the seeds,  and some p h y s i c , c h e m i c a l  indices of the oi ls  isolated 
and of the mix tu r e s  of  fatty acids a r e  given in Table  1. 

No oxidized fat ty ac ids  w e r e  detected by PC and TLCo 

The sa t i s fac to ry  co r r e l a t i on  between the r e f r ac t i ve  index, the iodine number ,  and the IR and UV s p e c t r a  
of each  oil leaves  no doubt on the main  components  of the fa t ty -ac id  composi t ion  found by the GLC method. F o r  
co r r e l a t i on  we used the r e g r e s s i o n  equation: I. No. = 8555 .559 .n~-12425 .928 .  

The r e su l t s  of ana lyses  of the fa t ty -ac id  compos i t ions  of the f ive oils show that  the t r t g l y c e r i d e s  of these  
oi ls  contain cons iderable  amounts  of l inolenic acid. 

Informat ion  on the fa t ty -ac id  composi t ion  of the seed oil of P o t e r i u m  polygamum was obtained p rev ious ly  
[9] by calculat ion using the iosmer iza t ion  of the oil and of the mix tu re  of fatty acids followed by spec t rophoto-  
m e t r y  in the n e a r  u l t raviole t .  These  r e su l t s  concerning the amount of l inolenic acid a g r e e  well  with those  which 
we have obtained by the GLC method. We a lso  found s imi l a r ly  the amount of linolenic acid in the fatty acids  of 
the seed oil of Potent i l la  t r a n s c a s p i c a  Th. Wolf. (~ 50%) [10]. At the same t ime,  we found no linolenic acid 
wha t soeve r  in the seed oils  of woody-bushy spec ies  of plants ,  for  example ,  in the c h e r r y  [8], or  found it in an 
amount  of about 2% in four  spec ies  of almond [7]. 
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