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C A R B O H Y D R A T E S  O F  P e g a n u m  h a r m a l a  

D. A.  R a k h i m o v ,  M. I .  I g a m b e r d i e v a ,  
a n d  E. S. K o n d r a t e n k o  

UDC 547.917 

The carbohydra te  complex of the epigeal par t  of Peganum harmala  L. includes mono- and ol igosaccha-  
r ides,  water-soluble  polysaechar ides ,  hemicel luloses ,  and an acidic polysacchar ide,  s imi lar  to the pectin sub- 
s tances of higher plants. It is based on a f ragment  constructed of~-(1-- -4)- l inked D-galacturonic  acid r e s i -  
dues in the pyranose  form. 

In the presen t  paper  we give the resul ts  of an investigation of the carbohydrates  isolated from the epigeal 
par t  of Peganum harmala  L. (harmet peganum) collected in the flowering phase in May, 1981 in Dzhizak prov-  
ince, UzSSR. The a i r - d r y  raw mater ia l  was treated with 96~c ethanol to eliminate low-molecular -weight  com-  
pounds and pigment substances.  The mono- and ol igosacchar ides  were isolated by extraction with 80~ ethanol, 
and they were found by PC to include galaetose,  glucose,  fructose,  and sucrose .  From the residue of the raw 
material ,  the water-soluble  polysacchar ides  [1], pectin substances [2],  and hemicel luloses  [3] were isolated 
success ively .  

The amounts of the polysacchar ides  and their  monosacchar ide composit ions according to PC and GLC 
[3] a re  given below (~ on the a i r - d r y  mass  of the plant):  

Type of poly- Yield Gal Olc Man Xyl  Ara Rib R ha 
saccharide 

Wamr-soluble 3.8 6,5 1.5 1 Tr.. 7,8 Tr 2.8 
Pectin substances 4.8 1,3 1.0 -- Tr. 4.2 Tr. 1.4 
Hemicellulose~ 

A-1 5.0 1 6.3 Tr . 3.4 1.6 Tr. 1.4 
B-1 4.28 9.9 36.5 2.2 9.0 10.0 l I0.0 
A-2 2.56 3.3 7.6 2 9 5,6 Tr. l 
B-2 2,18 6 17.2 6,9 5,6 2.4 i 1.2 

The water-soluble  polysacchar ide  consisted of a white powder not giving a blue coloration with iodine, 
i.e., it did not contain a glucan of the s ta rch  type. D-Galactose and L-a rab inose  predominated in its hydroly-  
sate. 

The pectin substances had the fo rm of a flocculent white odorless  mucilaginous powder soluble in water 
and pract ica l ly  insoluble in the major i ty  of organic solvents, [ a ]~  + 140, water ,  which contained about I~G of 
nitrogen. The t i t r imet r ie  method [4] gave the following quantitative charac te r i s t i c s  (%): free carboxy groups, 
K c - 8.1; methoxylated earboxy groups,  K c - 7.2; degree of ester i f icat ion - 47; methoxy groups - 5.2. In the 
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products  of complete  acid hydro lys i s ,  in addition to the rnonosacchar ides  mentioned above, we found a consid-  
e rab le  amount  of ga lac turonic  acid, which was identified by PC and by e l ec t ropho re s i s  with m a r k e r s .  Galac-  
turonic acid was a lso  found in the products  of enzymat ic  hydro lys i s  with pect inase .  Its high amount (> 50~c), the 
hydro lys i s  with pect inase ,  and also prec ip i ta t ion  with Cetavlon and a luminum sulfate showed that  the po iysac -  
char ide  isolated belonged to the c l a s s  of pect ins .  The IR s p e c t r u m  contained c h a r a c t e r i s t i c  absorpt ion bands 
(780, 840, 1030-1080, 1250, 1340, 1380, 1445, 1650, 1750, 2260, 2940, 3200-3400 cm -1) and was s i m i l a r  to the 
spec t r a  of the pect ins  of  higher  plants [5].  

The high pos i t ive  specif ic  rota t ion of the pectin, i ts  hydro lys i s  by pec t inase ,  and the p r e sence  in the IR 
s p e c t r u m  of absorp t ion  bands a t  780 and 840 cm -1 indicated that  the bas i s  of the pectin was a po lymer ic  chain 
of 1 ~ 4-1inked D-ga lac turon ic  acid res idues .  

Pa r t i a l  hydro lys i s  of the pectin yielded a galacturonide  with [(~]~ +250 (c 0.5; 0.1 N NaOH). The p rod-  
ucts of enzymat ic  hydro lys i s  and acid hydro lys i s  were  found to contain mainly  D-ga lac turonic  acid with t r a c e s  
of D-g lucose  and L - a r a b i n o s e .  

Aqueous solutions of the pectin p o s s e s s e d  a cons iderable  v iscos i ty .  Below we give information on the de-  
pendence of the re la t ive  (~? r e l ) ,  the specif ic  (~ sp) ,  and the reduced (~? red)  v i scos i t i e s  on the concentra t ion of 
the solutions:  

Time of outflow of 
Concentration of the solution, t ' ,  sec t" t~--t" 
pectin, c, % ~rel -- t -r" ~sp--~- ~red C 

0.06 74 1.85 0,85 14,1 
0,12 110 2.75 1,75 14.6 
0.25 238 5;95 4.8 19,2 
0,5 I192 2g.$ 28,8 57.0 

They indicate a good gell ing capaci ty  of the pectin isolated.  

The a lka l i - so lub le  po lysaccha r ides  (hemice l lu loses)  were  p r e sen t  in cons iderably  s m a l l e r  amounts  than 
the wa te r - so lub le  po lysacchar ides  and pectin subs tances .  The f rac t ions  isolated with 5% and 10% solutions of 
NaOH differed l i t t le  in the i r  qual i tat ive composi t ion  but were  ve ry  di f ferent  in the i r  quanti tat ive contents of the 
individual monosaccha r ides .  

EXPERIMENTAL 

The descending PC of the sugars was carried out in the butan-1-ol-pyridine-water (6 • 4.3) system on 

FN-11 paper (GDR). The polysaccharides were hydrolyzed with 2 N H2SO 4 at I00°C for 10-48 h followed by 
neutralization with BaCO 3. Paper electrophoresis was performed on a horizontal instrument at I000 V, 5 mA, 
in I~ CH3COOH on FN-7 paper for 5 h. Monosaccharides were detected with aniline hydrogen phthalate in 
water-saturated butanol at ll0°C. The conditions for performing GLC have been described previously [3]. The 
relative amounts of the sugars were determined from the areas of the peaks. IR speetra were taken on a UR-20 
instrument (tablets with KBr). Viscosities were measured on an Ostwald viscometer having a capillary with a 
diameter of 0.73 turn, at 21°C. The time of outflow of the solvent, t ~ = 40 sec. 

The isolation of the water-soluble polysaccharides and of the pectin substances was carried out as de- 
scribed previously [I, 2]. The hemicelluloses (HCs) were extracted with 5% aqueous NaOH solution, and the 
extract was neutralized with acetie aeid. This yielded a precipitate (HC A-1). The filtrate was dialyzed and 
evaporated, and three volumes of ethanol were added, to give HC B-I. HC A-2 and HC B-2 were obtained sim- 
ilarly from a extract with 10% alkali. The amounts and rnonosaccharide compositions of the polysaccharides 

are given above. 

Enzymatic Hydrolysis. A solution of ]00 rng of the pectin in 10 ml of water was treated with 10 rng of 
peetinase (Fluka) diluted with hydrochloric acid, pH 4. The mixture was incubated at 37 °C for 48 h and was 
then boiled for 5 rnin to stop enzymatic hydrolysis. The hydrolysis products were analyzed by the PC method. 

D-galac turon ic  acid was detected.  

Isolat ion of the Galacturonan.  The pectin (1 g) was t rea ted  with 2 N H2SO 4 (1 : 30) at 100°C for  4 h. The 
prec ip i ta te  of ga lac turonan  was separa ted  off and was washed with l~c H2SO 4 solution, with 80~ ethanol, with 
acetone,  and with e ther .  Yield 0.41 g, [(~]~ +250 ° (c 0.5; 0.1 and NaOH). Galacturonic acid was detected in the 
products  of its comple te  acid hydro lys i s  by PC and e lec t rophores i s .  
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S U M M A R Y  

The ca rbohydra te  complex of the epigeal pa r t  of Peganum h a r m a l a  L. includes mono-  and ol igosaccha~ 
r ides ,  wa te r - so lub le  po lysaccha r ides ,  hemice l lu loses ,  and an acidic po lysacchar ide  s i m i l a r  to the pectin sub-  
s tances  of higher  plants .  It  is based  on a f r agmen t  cons t ruc ted  of c~-i -* 4-l inked D-ga lac tu ron ie  acid r e s idues  
in the pyranose  form.  
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UDC 547.915.665.3 

The composi t ion  of the oH of tomato  seeds  with r e s p e c t  to the c l a s s e s  of l ipids has been studied. The 
p r e s e n c e  of l e s s  than 1~c of oxidized t r i acy lg tyce r ides  has been establ ished.  A s t e reospec i f i c  ana lys i s  of the 
main  lipid component  of the oil - t r i acy lg lyce ro l s  - has been pe r fo rmed .  It has been shown that the f i r s t  pos i -  
tion is enr iched with sa tu ra ted  fat ty acids as compared  with the third posit ion,  and the second posi t ion con- 
tains 95% of unsa tura ted  fat ty acid r e s idues ,  as in the ma jo r i t y  of plant  t r i acy lg lyce ro l s .  

Eve ry  y e a r  in the USSR the g r o s s  tomato h a r v e s t  amounts  to m o r e  than 3.5 mil l ion tonnes [1], of which 
about 50~ is p r o c e s s e d  in the p r e s e r v i n g  industry.  When it  is cons idered  that thei r  oil content is 25-30~c, the 
seeds ,  which a r e  obtained as  a waste  m a t e r i a l  (the p ropor t ion  of seeds  in tomatoes  being 0.5-2.5%), a r e  suf-  
f icient  for  the product ion of about 7 thousand tonnes of edible oil. F u r t h e r m o r e ,  this oil is  r ecommended  for  use  
in the manufac ture  of cosmet i c  and pha rmaceu t i ca l  products  and paints  [2]. 

Informat ion ex is t s  on the phys icochemica l  p rope r t i e s ,  fa t ty-ac id  composi t ion,  and amount  of unsaponif i -  
ab les  of the seed oil of tomatoes  of va r ious  v a r i e t i e s ,  f o r m s ,  and industr ial  samples .  According to some 
f igures ,  the seed oil contains oxidized l ipids but the i r  a ss ignment  to the c l a s s e s  of organic  subs tances  and the 
de te rmina t ion  of the amounts  of individual lipid components  of the oil has not been c a r r i e d  out [2-7] .  

In o r d e r  to evaluate  tomato  seed oil as  a p romis ing  food product ,  we have studied it [3] in re la t ion  to the 
c l a s s e s  of l ipids p r e s e n t  in it. The oils were  isola ted f r o m  var ious  of indust r ia l  waste  seeds  of the Tashkent  
p r e s e r v i n g  fac tory  - s amp le s  I, II, and III. The oil f r o m  each of the s amples  was sepa ra ted  by column c h r o -  
ma tography in to  a number  of f rac t ions  by  so lven t  s y s t e m s  1-7. Complex f rac t ions  of the oil were  addit ionally 
sepa ra ted  by compara t ive  th in - l aye r  ch roma tog raphy  in sui table solvent  sy s t ems .  The a s s ignment  of the 
ch romatograph ica l ly  individual zones of the subs tances  to var ious  c l a s s e s  of l ipids was made on the bas i s  of 
a combinat ion of the mobi l i t ies  of the subs tances  in a thin l a y e r  of s i l ica  gel in compar i son  with the mobil i ty  
of model subs tances ,  of qual i ta t ive reac t ions ,  of spec t r a l  c h a r a c t e r i s t i c s ,  and of the products  of chemical  r e -  
act ions.  

It was es tabl i shed that the l ipids p r e sen t  in l a r g e s t  amount  in these  s amp le s  of oils belonged to the fol-  
lowing c l a s se s :  
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