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The study of the behavior  of polysacchar ides  in aqueous solutions by the l ight -scat ter ing method gives 
information on the s t ructure  and the physicochemical  and biological proper t ies  of these biopolymers [1-3]. 
The present  paper  gives the resul ts  of a study of the action of var ious factors  on the dimensions of the pa r -  
t icles formed by pectin substances in aqueous solutions. The subjects for  the investigation were the pectin 
of seaweeds (zosterin [4]), the pectin of ginseng (panaxan [5]),and their  f ragments  (Table 1). The behav- 
io r  of the pectins in solutions depends on the proportion of uronic acids in the i r  carbohydrate  chains and on 
the proport ion of methoxy groups, which affect the solubility of the polysacchar ides  and the nature of the i r  
in termolecular  interactions {Tables 1 and 2), and also on various additives. 

In aqueous solutions at 20°C, the polysacchar ides  exist in the form of high-molecular-weight  aggre-  
gates.  Sodium chloride, ammonium hydroxide, urea,  and Tween-20 cause the dissociation of the aggregates,  
especially at an elevated tempera ture  (see Table 2), which is shown [6] by the negative values of the second 
vir ial  coefficient in the Debye equation [7] by means of which the calculations were performed.  

Thus, by varying the conditions it is possible to affect the state of pectin substances in aqueous solu- 
tions. 

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

The Rayleigh scat ter ing of light was measured  on an FPS-2M photoelectric l ight -scat ter ing instru-  
ment. The relative intensities of the light were obtained by the direct  measurement  of the photocurrent  by 
means of an e lectrophotometr ic  scheme permit t ing the compensation of the fluctuations of the source of light 
and the automatic recording of the signal. The constant of the apparatus was found f rom calibration mea-  
surements  in benzene. The increment  of the refract ive index was measured  in white light on an ITR-2 inter-  
f e rome te r  and in monochromatic  light on a differential r e f r ac tomete r  with a thermostated cell. The re f rac -  
tive index was determined on an IRF-23 re f rac tometer .  The solutions of the pectin substances studied were 
prepared  direct ly in the cells for  light scat ter ing (volume 50 cm 3) by the method of success ive  dilutions. 
The concentration of the polysacchar ides  in the solutions was 1 • 10 -5 to 2 .10  -s g /ml .  Debye 's  formula [7, 8] 
was used for  the calculation of the values of the weight-average molecular  weights (lVIw). F o r  par t ic les  with 

TABLE i .  Analytical Figures  for  the Polysac-  
charides  Studied 

Polysaccharide 

Zosterin 
Apiogalacturonan (AGU) 
Zosterin galacmronan (ZGU) 
Panaxan 
Pana×an galacturonan (PGU) 

uronic 
acid 

60 
39,6 
98,3 
60 

100 

Amount a]o 
methoxy I- 
groups iMn × 10-s 

1,5 
1,5 
1,7 
5,0 
5,9 

78 
22 

18--22 
25--29 
18--20 
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TABLE 2. Light -Sca t te r iag  Behav io r  of Aqueous 
Solutions of the Pec t ins  

hemp. of[ Second ¥~-] 
Solvent ~he solu- ~ ial coetL, I MW 

ltion, "c i ,~, ! 

Water 

Urea I M 
0.3 M 

Tween-20 0.002% 
0.004% 

Water 
Urea 0.2 M 

0.2 M 

Water 
NaCI 0.011~ 

NH4OH 0.19M 

Urea 0.01 

NaCI 0.3 M 
2M 

NaCI 0.I 1~4 

2M 

NH4OH 0.19 M 

Zosterin 

2O 

85 
85 
85 

AGU 

20 
20 
70 

ZGU 

20 
20 
20 
20 

Panaxan 

I 2o 
20 

PGU 
20 
20 
20 

2,2.10 -4 3,0.10 8 
1,6.10 -4 1,0.10 7 
1,9.10 "-4 3,0.10 8 

-- 1,0.I0 s 
_0,6.10 -3 1,9.105 
--3,0.I0 -3 1,2.105 

I 4,5.10_2 1,8.105 
4,5.10 -2 1,8.105 

--3,2.10 -2 2,1.104 

4.10 -5 6,2.107 
0 3,1.I07 

--5,2.10 -3 1,3.105 
_1,9.10 -3 1,3.105 

I 4"10-2 I 9'0"I05 
-- 3,3.104 

2,8.10 -2 1,0.106 
_5,0.10 -3 1,9.105 

1,7. I0 ~ 

a high value of iVI W the resu l t s  were  in te rp re ted  by the double-ext rapola t ion  method [9]. The n u m b e r - a v e r -  
age m o l e c u l a r  weight i~I n was de te rmined  as descr ibed  prev ious ly  [3]. 

S U M M A R Y  

i .  Pect in  subs tances  f o r m  h igh-molecu la r -weigh t  aggrega tes  in water .  

2. When the t e m p e r a t u r e  is  ra ised,  and a lso  when sodium chloride,  ammonium hydroxide, u rea ,  and 
Tween a re  added, d issocia t ion of the po lysacchar ide  aggrega tes  takes  place (at given concentrat ions)  - in a 
n u m b e r  of c a s e s  to pa r t i c l e s  with s i m i l a r  values  of the we igh t -average  and n u m b e r - a v e r a g e  m o l e c u l a r  weights.  
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