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G A L A C T A N S  A N D  G A L A C T A N - C O N T A I N I N G  

P O L Y S A C C H A R I D E S  OF H I G H E R  PLANTS 

A. O. Arifkhodzhaev UDC 547.917 

Research on the chemical structure and physiologk'al activity of galactan am/ galactan-contahThTg 
polysaccharides o f  h~her plants is reviewed. The principal chain in galactan-contahffng polysaccharides 
consists o f  I "3. 1 ~4. 1 .6. and t~- and fl-bonded D-galactopyranoses. The side chains contah7 separate or 
bonded chahTs o f  galactose, arabinose, ghtcose, rhamnose, and uronic acids. The relationship of chemical 
structure and physiological activity of the polysaccharides of  higher plants is discussed. 

Key words: polysaccharides, arabino-4-galactans, arabin0-3.6-galactans, galactans, immunomodulators, mutagenic 
activity. 

Extensive investigations of polysaccharides from higher plants have demonstrated that they possess valuable properties 
and physiological activity. Thus, they are widely used in commerce. Their immunomodulating activity, including 
anticomplenaentary, has been experimentally documented, it was shown that the physiological activity of polysaccharides is 
mainly due to their chemical structure [ 1 - 17]. 

Galactans and galactan-containing polysaccharides (galactans consist only of galactose units whereas other 
monosaccharides are bonded to them in galactan-containing polysaccharides) in addition to other carbohydrates are widely 
distributed in plants. They have been tound in plants belonging to 30 families [18-93], mainly in gum, pectinic substances, 
hemicellulose, and other complicated polymers. They are encountered in almost all plant organs in the free state (Table 1 ). 
Arabinogalactans are common galactan-containing polysaccharides. Aspinall [94] separated arabinogalactans by the structure 
of the main polysacch,'u-ide chain into two types: ,'u'abino-4-galactans (I) and arabino-3,6-galactans II1). The structures of these 
compounds are discussed below. Polysaccharides with arabinogalactan side chains are also known. 

Table I gives the properties of galactans and galactan-containing polysaccharides of higher plants. These 
polysaccharides contain both neutral and acidic sugars. 

ISOLATION, PURIFICATION, AND STRUCTURAL METHODS 

Polysaccharides are isolated from plants by traditional methods of extraction by cold [22, 24, 39, 43, 47, 48, 49, 58, 
63] and hot water [27.30, 37, 50, 59], phosphate buffers [44], amnaonium oxalate [64], and aqueous alkali. Polysaccharides 
from gum ,are ,also isolated by extraction with cold [M, 36, 53, 54, 62] and hot water [23]. They are precipitated from the extract 
by alcohol [19, 25, 27, 34, 40, 41, 51, 54, 58, 68]. Because the isolated polysaccharides ,are a heterogeneous mixture, 
homogeneous compounds are purified and prepared by v,'u-ious methods: purification on ion-exchange resins [44, 46], treatment 
with Fehling solution [25], dialysis [64], separation on DEAE cellulose [19, 20, 22, 40, 43.48.59], fractional precipitation with 
alcohol [24, 44, 63] and CaCI-, solution [20], and gel chromatography on Sephadex [23, 27, 38, 41, 49, 50, 56, 59, 68]. 
Sepharose [46], and Sephacryl [46, 50]. 

In certain instances degraded polysaccharides are prepared using boiling water [23], autohydrolysis [34, 54, 56, 70], 
gentle hydrolysis [33, 34, 62, 66, 67], basic de~adation [48], Smith degradation [53, 55], and enzymic hydrolysis [44, 71]. The 
homogeneity of the polysaccharides is monitored by gel filtration, electrophoresis [95, 96], and ultracentrifiJgation [44, 53]. 
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TABLE 1. Properties of  Galactans and Galactan-containing Polysaccharides o f  Higher Plants 

Family, species, and plant organ [ IOn]D, deg Bond type 

Galaetans 

Reference 

Alliaceae, 
Allium cepa, 

onion 

Allium sativum, 
garlic 

Leguminosae, 
Dolichos lablab, 

seed casing 

Solanaceae, 
Nicoliana labtlcllln, 

leaf fiber 

Salicaceae, 
&dix alba L., bark 

Gal ( I -4). ( 1 -6) 
(91) 

Gal:Ara +70 (1-4) ,  ( 1 ~6)  
(97.3:1.6) 

GaI:GalUA - 120000 +51.3 ( 1-2), ( 1 -4). ( 1 - 6 )  
(95.6:tr.) 

Gal 80000 +66 (1-4)  
(100) 
Gal 60000 +55 (1-4) 

(1001 

Gal 5350 +49.5 (1 -4). (1 -6 )  
(100)  

[18] 

[191 

[201 

[21] 

[221 

Arabino-4-ga lactans  

Araucoriaceae, 
AraucoHa cookii, 

~,,n, 
de~ad, gum 

Cactaceae, 
Opuntkt dilhmii, 

rind 

Leguminosae, 
Centrosema phonari, 

seeds 

Loganiaceae. 
Slry('lnlos nltA'-i,omi('tt, 

seeds 

Rutaceae, 
Aegle marmelos, 

cambium wood layer 

Solanaceae, 
Lycopetwicon esculentum, fruit 

SOI(IllIIRI lllberosltm, 
tuber 

S~nplocaceae, 
Sympoh'os spicata, 

leaves 

Gal:Ara:Rha:GIcUA 
(66.2:8.9:7.6:11.51 

GaI:Ara:GIcUA 
(66.2:12.2:21.0) 

Gal:Ara 
(75:25) 

Gal:Ara 
(92.5:7.01 

Gal:Man:Xyl:Ara 
(55:22:11:11) 

Gal:Ara:Rha:Xyl:Glc 
(43.0:36.0:5.0:7.0:4.5) 

Gal:Ara:Rha:GalUA 
(58.0:14.5:3.5:22.0l 

Gal:Ara 
(96:4) 

Gal:Ara 
(37.5:62.5) 

-26 

+266.8 

+13 

+69 

+33.8 

+87 

+71 

( I  -2 ) . (1  -3)  

( I -4). ( 1 -6 )  

(I -3).(1 -4) 

( I -4)-I 1 - 6 ) *  

( 1 -3).  ( I  -4 ) .  ( 1 - 6 )  

( I  .2)-( I "5)* 

( 144), ( 1 - 5 )  

(1 -3}. (1 -4), (1-6)  

( I -3). ( 1 .4),  ( 1 - 6 )  

[23] 

[241 

[25] 

[26] 

[27] 

[281 

[29] 

[301 

230 



TABLE 1. (continued) 

Family, species, and plant organ Monosaccharide [ Mol. mass. [ctl o. deg [ 

composition, ratio. % .[ arb. units 

A ra bino-3,a-galaetans 

Bond type Reference 

Aceraceae. 
Acer Sofch(Irllll|, 

maple sap 

Anacardiaceae, 
Anacardium occidental. 

nut shell 

Anacardiaceae. 
Odina wodier. 

gum 

Anacardiaceae. 
Rhus vernicifera. 

gum 

Araliaceae, 
Panax notoginseng, 

roots 

Asteraceae, 
Calen&da oJficimdi.s', 

flowers 

Caryophyllaceae. 
AIIochrusa gypsophiloides. 

under~ound p,-u-t s, 
roots 

Cruciferae. 
Brassica campestris, 

seeds 

Raphanus sativus, 
seeds 

Fabaceae, 
Acacea senegal. 

gum 

Gramineae, 
So('charum SpOllltlnelllll, 

cane 
Triticum aestivum, 

seeds 

Gal:Ara:Rha 
(51:44:5) 

GaI:Ara:GalUA 
185.5:2.3:8.1 ) 

Gal :Ara:Rha 
(85:10:5) 

(70.5:25.3:4.3) 

Gal:Ara 
167.3:19.5) 

Gal:Ara:Rha:UA 
128.6:50.0:1.4:20.0) 

Gal:Ara:Rha:GIcUA 
165.1:4.8:2,0:27.8 ) 
(67.0:5.2:4.1:26.7) 

Gal :Ara 
185.7:13.6) 

Gal:Ara:Rha 
(41.0:34.2:24.8 ) 

Gal :Ara 
172.4:27.6) 

Gal:Ara 
(51.4:48.7) 

Ara:Glc:Gal 
(65.8:21.0:13.2) 

Glc:Gal 
116.6:83.4) 

GaI:Ara:GalUA 
( 48.0:46.0:6.0 ) 

Gal:Ara 
(16:83) 

Gal:Ara:Rha:GIcUA 
(32:57:0.4:10) 

Gal:Ara 

Gal:Ara 
158.3:41.6) 

84000 
2700 

1500000 

15000 

25000 

35000 

2000. 

40000 

2.3 �9 106 

70000 

�9 -41 (1-3), ( 1 -6) [31] 

11-3),11-6) [32, 33] 

-44 (1-3) . (124) , ( I -6)  

+55.3 (1-3),(1-6)  [34, 351 

-0.8 { 1 - 3 ) , ( 1 - 6 )  [36] 
+8.7 (1 .3),(1 "6) 

-20,7 (1 -3),(1 -6) [371 

+1.3 (1 -3).11 -6) 

-22.7 (1--3),(1-6) 

-38.6 11-3).11-6) 

+176 ( I - 2 ) . ( I - 6 )  

[381 

[39-421 

-49.2 ( 1-2)-( 1 -6)* [43] 

- 109 (1 -3 ) ,  (1 -6)  [44] 

+112 ( 1-2)-I 1 -6)* [45] 

-56 ( 1 - 3 ) .  (1 -41, 11-6) 

�9 -43.5 ( 1-3), (1-6) 

[461 

[471 

231 



TABLE 1. (continued) 

Family, species, and plant organ 
Monosaccharide 

composition, ratio. % 

G~nnospermae, 
l.xo'Lr sibirica, 

wood 

Leguminosae, 
Gly~3'rrhiza uralensis, 

roots 

l_zmnea coromandelica, 
gum 

l_mmea grandis, 

~ma m 
l_xmnea humilis. 

gum 

Pangamia glabra, 

gum 

Liliaceae, 
Aloe aH~orescens. 

leaves 

Chh,'tqdO'tmn arundinaceum, 

fruit 

Malvaceae, 
Mah,a verticillata, 

seeds 
Azadirachta indica, 

fruit 

Meliaceae. 
Swietenia n~lhogony, 

gum 

Pinaceae, 
Pimts ban "l'l~imTa. 

wood 

Rubiaceae, 
Coffea arabica. 

beans 

Gal:Ara 
(88:12) 
Gal:Ara 

(90.9:9.1) 

Gal:Ara:Rha:GalUA 
137.8:54.0:2.7:5.1 ) 

Gal:GIc:Ara:Rha:GalUA 
( 1 9 : 1 . 9 : 2 2 . 8 : 1 9 : 3 8 )  

Gal:Glc:Ara:Rha 
143.5:39..2:14.5:14.5) 

Gal:Ara 
(75:25) 

GaI:Ara:Rha:GalUA(GIcU A 
170:11:2:17) 

GaI:Ara:GalUA 
163.9:21.3:14.2) 

GaI:Ara:Rha:GalUA(GIcUA 
175:11:2:12) 

GaI:Ara:GIcUA 
( 23.1:43.9:23.5 ) 

Gal:Ara 
( 40:60 ) 

Gal:Glc 
(18.2:81.8) 

Gal :Glc:Ara 
137.5:43.75:18.75) 

Gal:Ara:Rha:GtcUA 
(33.5:51.5:6.1:8.9) 

Gal:Ara:Rha:GalUA 
166.6:9:7.2:18) 

Gal:Ara 
(92.3:7. I ) 

Gal:Ara 
( 7 1 . 0 : 2 9 . 0 )  

I Mol. mass, 

arb. units 

40000 

29000 

69000 

10700 

69000 

257000 

980000 

25700 

300O0 

77000 

220000 

8500 

1[~]o, deg[ 

+lO 

+10 

-56.3 

+61 

+9.5 

+45 

+27 

-37 

+43 

+73 

B o n d  type 

(1-3).(1-6) 

(1-3),11-6) 

Reference 

[481 

[49l 

(1-3), (I-.5), (1 -6) [501 

( 1 -2 ) - (  1 -6 )  

( 1 - 2 ) 4  1 - 6 )  [51] 

( 1 - 4 ) - ( I - 6 )  [521 

( 1 -3)-~ 1 --6) [53] 

( 1 -3)-( 1 .6)  [54] 

( 1 -3)-( I "6) [55] 

I -2).  (I -3) .  ( I -4).  [56] 

( I -6) 

-66.7 (1-2).(1-61 [57] 

+62.5 ~1 .4) , ( I -6)  [58] 

-13.9 ( 1 --31-( 1--61 [59. 60] 

20.2 1 -2), ( 1 -3), ( 1 --4), [61] 
11 .6) 

+10 I-2),11 -3),(1 -4), [62] 
(1-6) 

11-3).(1-4),(1-61 [63] 

+27 ( 1 -3), ( 1 -6) [641 

232 



T A B L E  1. (continued) 

Family, species, and plant organ I 

Rulaceae, 
Aegle ItltllTIlelos, 

~nn, 
degrad, gum 

Sapotaceae. 
Madhuca imfica, 

flowers 

Umbelliferae, 
Angelica acutiloba 

Kitagawa, 
roots 

Mo e 'Mo'm"l I 
composition, ratio. % ] arb. units [cq o. deg 

Gal:Ara:Rha:GalUA 
(71.0:12.5:6.5:7.0) +84 
(79.5:3.5:4.2:8.6) +44 

Gal:Ara:Rha:Xyl:GlcUA 
(71.7:21.3:3.8:2.5:20.0) 

Gal:Glc:Ara:GIcUA 
(44.9:26.5:15.0:11.5) 

Gal:Ara:Rha:GalUA 128000 
(25:55:7.5:10) 

GaI:Ara:GalUA:GIcUA 7700 
( 34.5:34.5:27.6:3.4 ) 

Gal:Ara:Rha 2.5.104 
(43.5:52.1:4.35) 3.2-103 

Bond type Reference 

( I -2)-(I -6) [65.66] 
( 1 -2)-(1-6) [671 

-9.3 (1-2), (I -3), (I -4). [68. 69] 
(I -6) [70] 

-19.5 ( I - 3 ) . ( I  -4),(I -6) 

-57.3 ( 1-2)-(1-6) 

-14.8 ( 1 -3)-( 1 -6) 

- ( 1 - 3 ) .  ( 1 --5), ( 1 ~6) 

[71 - 73] 

N o n d e t e r m i n e d  p o l y s a c c h a r i d e s  

Araliaceae, 
Cussonia spicata, 

gum 

Araucoriaceae, 
Armwm'ia bidwilli, 

~ m  

Bombacaceae. 
Sahmdia nudabarica. 

seeds 

Bambuseae, 
Phyllostach3w edulis, 

runners 

Cactaceae, 
Opmltia titus, 

berries 

Cruciferae, 
Brassica napis. 

seeds 

lridaceae, 
Gladiolis gamlavensis, 

sti~na 

Leguminosae, 
GI)'ch7 max, 

Luphms alhus, 
seeds 

Lupinus luteus. 
seeds 

Gal:Ara:Rha:GlcUA 125000 
(23:58:7:12) 

Gal:Ara 102000 
92000 

Gal:Ara:Rha:GIcUA 
( 65 .5 :15 .0 :5 .0 :15 .0  ) 

Gal:Ara 
(70:30) 

Gal:Ara:Xyl 
(50:50:3.4) 

Gal:Ara:Rha:Xyl 
(35.7:37.5:11.5:15.5) 

Gal:Ara 
(10:90)  

Gal:Ara:GIc 
(64.3:23.8:11.9) 

Gal :Ara 
(66:34) 
GaI:UA 

7.10 ~ 

330000 

Gal:,~a:Rha:Xyl:Gal UA 480000 
(42.7:28.5:5.7:5.7:17.1) 210000 
(40.0:26.6:6.6:6.6:20.0) 

-18 

(1 - 3 ) , ( 1 - 4 ) , ( I  -6) 

( 1 ~ 3 ) . ( 1  . 4 ) , ( 1 - 6 )  

+18 (I -2). (1 -3) . ( I  -4), 
( 1 -6) 

-26.5 ( 1 -3), ( 1 --6) 

-170 (1-2) .  (1 -4) 

-II1 

38 

+38 
+56 

( 1 "3), ( 1 --6) 

( 1 . 3 ) - ( 1 - 6 )  

( I - 4 )  

[74] 

[75] 

[76] 

[77. 78] 

[79] 

[80] 

[81] 

[82. 83] 

[84] 

[851 
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TABLE 1. (continued) 

I M~ IM~176 Icompo ition. r ,io, arb. unit  Family. species, and plant organ I [a] D, deg 

Phaseolus atropurpureus. GaI:Ara:GIcUA +9 
leaves (53.0:33.2:13.8 ) 

Phaseolus hmatus, GaI:Ara:GIcUA 
seeds (50.0:39.6:8.1) 

Phaseolus vulgaris, Gal:Ara 25000 -50 
roots (73.3:26.7) 

Prosopsisjuliflota, Gal:Ara:Rha:4-OMe-GIcUa - +60 
gum (36:36:9:18) 

Liliaceae, 
Asparagus officinalis. Gal:Ara:Man:Rha - 

seeds (53.1:38.4:2.2:6.3) 
Lilium Iongif lorunh Gal:Ara:Rha:GIcUA 

runners (57:26:6:11 ) 

Rubiaceae. 
Coffea indica, Gal:Ara - 103 

beans (20:80) 
Theaceae, 

Camellia shlensis, Gal:Ara 19400 -38.2 
leaves (66.0:34.0) 

Bond type I Reference 

( 1 - 3 ) ,  ( l - 6 )  [ 86 ]  

[87] 

( 1 - 3 ) ,  ( l ~6 )  [ 88 ]  

( 1 - 3 ) .  ( 1 - 4 ) ,  [ 89 ]  

( 1 - 6 )  

[901 

(1-3). '(1-4), [91] 
(1-6) 

( 1 -3), ( 1 --5), [92] 
(I -6) 

[93] 

*( I -2)-( I -5 )  = ( 1 -2) ,  ( 1 -3) ,  ( 1 - 4 ) ,  ( 1 - 5 ) :  ( 1 - 2 ) - ( 1 - 6 )  = ( 1 -2). ( 1 -3) .  ( 1 -4) ,  ( 1 -5) ,  ( I - 6 ) .  

Structures of galactans and galactan-containing polysaccharides are established by chemical and spectral methods. 

The use of these methods is illustrated below for several examples. 

GALACTANS 

The properties of galactans found in plants and obtained from partial cleavage of galactan-containing polysaccharides 

are listed in Table 1. 

Indian scientists isolated galactan B 6 with [a]D +70 from garlic (Alliunl sativum) [19]. The methylation products 

contained 2,3,4,6-tetra-OMe-, 2,3,6-tri-OMe-, and 2.3-di-OMe-D-Galp in the ratio 1:2:1, respectively. The products of periodate 

oxidation are erythritol ,and glycerine, the formation of which is consistent with I -4 and i -.6 bonds. Chemical t ransformations 

of galactan suggested the following structure for the repeating unit (1): 
Galp-[]-- 1 

$ 
6 

----,'4-Galp-13-( l--,'4)-Galp-~( l----~)-Galp-I---~ 

1 

The galactan polysaccharide Ps-N 1 with molecular weight 17,500 and [ ' ]D +5 ! .3  was isolated from the seed casing 

of Dolichos lablab Linn. [20]. The methylation products of Ps-NI include 2,3,4,6-tetra-OMe-, 2,3,6-tri-OMe-, and 2,3-di-OMe- 

D-Galp in the molar ratio 1:28:0.88. Periodate oxidation, Smith degradation, enzymatic hydrolysis, and spectroscopy suggest 

structure 2 for the repeating unit of Ps-N 1 : 

234 



Galp-~( I-[---)4-Galp-ly- I 
J. 

---)[-4-Gal p-~( 1-] x---~)-Galp-6 

x + y = 2 8  2 

The neutral fraction of pectinic substances from tobacco (Nicotiana tabacum) yielded two galactans with molecular 
weights 80,000 ([CC]D +66" ) and 60,000 ([t~]D +55 ) [21 ]. Methylation of the polysaccharides formed only 2,3,6-tri-OMe-D- 
Galp, which is consistent with a linear polysaccharide structure. This was confirmed by the preparation of the di-, tri-, tetra-, 
and pentasaccharides by partial hydrolysis of the polysaccharides, which consist of 13-( 1 +4)-bonded galactopyranosides. The 
structures of both polysaccharides are identical and consist of 13-( 1-4)-bonded galactopyranosides. 

An analogous galactan was isolated from pectinic substances of white willow bark (Salix alba L.) [22]. It has a linear 
structure and consists of 33 galactose residues bonded (1-4) and (1-6) to each other. 

The methylation products contain 2,3,4,6-tetra-OMe-, 2,3,6-tri-OMe-, 2,3,4-tri-OMe-, and 2,6-di-OMe-Galp in the 
ratio 1.0:31.2:1.1 : 1.4. Partial hydrolysis produces oligosaccharides consisting of only ( 1 --4)-bonded galactopyranosides. 

Thus, the examples presented show that galactans consist mainly of 13-( 1-4)-bonded galactopyranose residues and have 

some branching at the galactose C-6 atom. 

ARABINO-4-GALACTANS 

Type I arabino-4-galactans [45] are found in plants (Table 1 ). The cambium layer of the marmelade tree (Aegle 

marmelos) yielded an arabinogalactan with [~x]D +33.8 [27]. 
Methylation+ Smith degradation, partial hydrolysis, and oxidation of the acetylated polysaccharide with chromic 

anhydride demonstrated that it is highly branched arabinogalactan. The sequence of 13-(l-4)-bonded galactopyranose 
predominates in the principal chain of the polysaccharide. The side chains have galactopyranose and arabinofuranose residues. 
Partial hydrolysis gave three oligosaccharides, the structures of which are (3): 

1. ~Galp-( 1 --->4)-13-Galp-(--)4)-Gal p 

I1. 13-Galp-( l---+4)-Galp 
2 
1" 

13-C, atp-I 
IlL [~-Galp-( l----~)-Galp 3 

The degraded polysaccharide from Araucoria cookii gum contains 66.2% galactose, 12.5% arabinose, and 21% 
galacturonic acid [23]. Data of methylation, periodate and chromic anhydride oxidation+ and partial hydrolysis showed that 
the principal chain of the polysaccharide consists of the monosaccharide unit [3-( 1-4)-Galp in which each second D-Galp unit 
has a side chain at the C-2 position. The side chain is a disaccharide [GIcUAp-13-(I -.6)-Gaip or GlcUAp-13-(I-3)-Arap] or a 
tetrasaccharide {GIcUAp-13-(I -6)-Galp-13-(I-. 3)-[Arap-(l-4)]-Galp }. The following polysaccharide structure is proposed on 

this basis (4): 
--~)-Gtdp-( l--~)-G,alp-( l-->4)-G;.dp-( 1 -,q.)-Gal/~-( I-, '4)-Galp-( l--,q.)-Galp-( I ---'A.)-Gal/~-( I-->4)-Gal/~( I --',4)-Galp- 1 ( l--,v4)-Galp- 1 (--> 

2 2 2 2 

T 1" T $ 
1 1 I 1 

Ar, V~-( I ~ ) - G a ~  G~dp Galp Ar'~ 
. 3 3 3 

T $ T $ 
I I I I 

Galp Galp CIcUAp GIcUA 
6 6 
T T 

GalUA- I (~cUAp- 1 
4 

An arabinogalactan from .seeds of Centrosema plumati consists of 92.5% D-Gaip and 7% L-Araf with [0~]D + 13 [25]. 
Partial hydrolysis, periodate oxidation, Smith degradation, and methylation suggest that the principal chain consists of ( l-4)-  
bonded Galp residues. Furthermore, (!-6)-bonded Galp and (I-.5)-bonded Arafresidues were found.. 

235 



The rind of Opuntia dil lenii  yielded an arabinogalactan consisting of arabinose and galactose in the ratio 1:3. The 

methylation products contained 2,6-di-OMe-D-Galp, 2,3,6-tri-OMe-D-Galp, 2,3,4,6-tetra-OMe-D-Galp, and 2,3.5-tri-OMe-L- 

Arafin the ratio 13:10:1:12. Oxidation and other properties suggest the following fragments: 

----~-Galp- l---44-Galp- 1--4 ....... 23 residues 
12 side chains - Araf I residues---> --] at Ga[o C-3 
1 side chain- Galp 1 residue ----> / 

An arabinogalactan from potato (Solcmum tuberosum) consists mainly of [3-( 1-4)-bonded Galp residues with branching 

at C-3 and C-6. This was established by methylation, periodate oxidation, and IR spectroscopy [29]. A polysaccharide from 

seeds of Str),chnos nu, v-vomica has an analogous structure [26]. 
Structures in which the principal chain consists of (1-4)-bonded Galp and ( 1 �9 3)-bonded Arap residues are also known, 

The polysaccharide isolated from leaves ofSymplocos spicata is one of these (5) [30]. 

I -r 1 - o~- Arap 
,L $ 
6 6 

--43)-Ara p-~( l ---44)-Gal p-13-( 1 --43 )-Ara p-[~-( 1 ---,>4)-Gal p-13-( 1--43 )-Ara p-[~-( I ~ - G a l  p-[~-( 1 --4 
5 

A B 
$ J, 
6 6 

~--43-[~-D-G~cp-~--4h~--43-~-D-Ga~p-~b~3-[3-D-G~cp-~--~c~-->3-~-D-Ga~-~-4~d I--43-~-D-Glcp-I~lel--43-~-D-Galp-l--91j" 

A: a-L-Araf- 1 --45-A~aJ: I---->4-D-Ga! p- 1 ---4 
B: [3-D-Glcp- l --->l '4-D-Galp- 113[3-D-GIcp- I --4It) 6 
(, + t" + e): t; : d :f= 4:3:2:1 

--->3 )-Galp-13-~ 1 ---43 )-D-Galp-~-( 1 ---->3 )-D-Galp-[3-( 1 --43 )-D-Galp-( I ---4 
6 6 
"r q" 

L-Araf I D-Galp- I 
3 
1" 

7 L-A raJ: 1 

The examined examples indicate that arabino-4-galactans consist of [3-( I .4)-bonded Galp residues in the principal 

chMn with branching at C-2. C-3, and C-6 of the Galp. The  arabinose residues are situated mainly in the polysaccharide side 

chains. 

ARABINO-3,6-GALACTANS 

Arabino-3,6-galactans belong to type II [45]. These widely distributed polysaccharides were found in plants of various 

families (Table 1). Their structures are rather complicated. We include polysaccharides lbr which the structures were most 

studied. 
Japanese researchers isolated from seeds of Malva verticillata the neutral polysaccharide MVS-I, which consists of L- 

-.4 arabinose, D-galactose, and D-glucose in the ratio 3:6:7 and has [c~] o- -13.9 [60]. The structure of MVS-I was established 

by periodate oxidation, Smith degradation, methylation, partial acidic and enzymatic hydrolysis, and chromatography-mass 

spectrometry (6). 
The coffee beans (Co flea arabica) yielded an arabinogalactan consisting of Araf(28.6%) and Galp (71.4%) with [cc]D 

+27 [64]. The hydrolysis products o f  the permethylate contained 2,3,5-tri-OMe-L-Araf, 2,4-di-OMe-D-Galp, and 2,4,6-tri- 

OMe-D-Galp. The ratio of 2,4,6-tri-OMe-D-Galp and 2,4-di-OMe-D-Galp was 3:2. The structure of the repeating unit is 

shown (7). 
Three poly~ccharides were isolated from flowers of  C a l e m M a  of'ficinalis [38]. The monosaccharide composition and 

analysis of the methylation products demonstrated that they all consist mainly of [3-(1 -3)-bonded D-galactose with branching 

at C-6. The side chains consist of  disaccharide chains t~-L-Araf-( 1 .3 ) -Arafand  ct-L-Rhap-( 1 .3)-Arafor c~-L-Arafunits. The 

structural characteristics of the polysaccharides were supported by periodate oxidation, Smith degradation, acid hydrolysis, and 
13C NMR spectroscopy. 
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The fol lowing repeating unit in these polysaccharides (8-10) was proposed: 
1-~ -Ara f - (3  6--1 )-a.L-RhalJ Ps- l l  
3' 
O -~3 )-[~-Galp-( I ---)3 )-~-D-GMp-( 1 --~ 

--~3)-[~-D-Galp-( I -~3) -~-D-Galp- (  I --~3 }-~-D-Oalp-(  1 -~3) -~D-Ga lp - (  1 ~ 6 
6 T L-Araf-( 1 --~3)-ct-Araf- 1 

9 
L - A r a f i (  ! --->3 )-O.-AraJ: I 

8 

a - A m f  --~3)-~-D-G:dp-( 1 --~ --~3 )-[~-D-Galp-( l --~ -->31-13-D-Galp-( l --~ 
I 6 6 6 
3' T T T 
6 I I 1 

--e3 )-~l-D-Galp-( I --)3 )-~-D-GMp-( I --)3 I-[~-D-Galp-( 1 ~ ~-D-Galp ~-D-Galp Araf- ( I ---~3)-~-L-Araf 

6 6 b c 
T T 

L-Araf- I  I --~3 I-r Araf- 1 ~-D-Galp- I a --',[a--~a-->a--~b--~c-->a-->a--~bl--> 

1 0  
Ps-AI 

11 

--~6)-Gal-( 1 --)3 )-G:tI-( 1 -->6 )-Gal-( 1 --)6 )-Gal-( 1 -->3)-Gal-( 1 -->3)-G:d41 --) 3 )-Gal- I ( 1 --~6)-Gal-( 1 --~ 

4 0 3 
$ Z T 

Gal-  I C~d- l Gal -  l 
4 0 6 
$ T T 

3-Gal -  l GIcUA- l GIcUA-  l 
Z 6 

~,j ' :  i T 
GIcUA- 1 

3 6 6 6 4 
T T T T T 

Gal-I  Gal-I  Gal-I Gal-I  Gal-I  

4 4 4 6 4 
T T T T 

Rha-I  Gal-I GIcUA- I I 
Gal-3 G:d-3 
o T 2 6 T 
T I - A r a f  T 1" 1 --~Ar;~" 

G I c U A -  1 A n a f  I G I cUA-  1 
3 

T 12 
Araf-  I 

Ps-AII C~d- 1 

3 
Gal  G I c U A  Gal GIcUA 

1 1 I I 
3' 3' 3' 3' GIc U A- 1 GIc- 1 
3 6 o o 3' 3. 

GM GM GIc Gal Cml-6 GIc-6 

1 1 I I I I 

3' 3' 3' b A r a f  3' 3' Z-Afar 3' 
6 6 6 3' 0 6 .I, 0 

GIc  G lc - (4  ~ -  I )Ara f Gal-3 Glc-(4~- 1 ~-Ara f GIc-4 Glc 
I 1 1 I" 1 l 
3' 3' $ 3' 3' 3' 
3 3 3 3 3 3 

--~6)-Gal-( ! --~6)-Gal-I 1 --~61-Gal-( 1 --~6)-Gal-I I --~6bGal-( I ~%)-Gal-( I --~6)-G',d-( I --~6)-Gal-( 1 --~6)-G:d-( } -~  

3 
T 

I 
GIc 

6 
T 

I 
Gal-13 ~---I I-Ara f 

6 3 
T 1" 

I 1 
Gal Gal  

3 3 
T T 

GIc- 1 
I 

Glc 6 
6 T 
T I 
I Gal-(3 ~ 1 )-Glc-6 

Gal-(3r I }-Glc 6 T 
6 6 T Afar-  I 
1" T GIcUA-I  3 

i i T 
GIcUA Gal-(3 ~ 1 bArd f Araf-  1 

6 
T 

GIcUA- 1 13 
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Wood of Larix sibirica yielded an arabinogalactan of molecular weight 29,000 that contained 9.1% Ara/and 90.9% 
Galp and had [r D +10  [49]. Methylation, enzymatic hydrolysis, structural studies of the oligosaccharides from partial 
hydrolysis, and ~3C NMR spectroscopy suggested that the repeating unit of the polysaccharide and its fragments had 
structure 11. 

Two polysaccharides were isolated from flowers of Madhuca indica (Mahya). Their structures were studied by 
methylation, periodate oxidation. Smith degradation, chromic oxidation, autohydrolysis, and structural investigations of the 
oligosaccharides and degraded polysaccharides. Structures 12 and 13 were proposed for the repeating unit. 

An arabinogalactan named sanchinan A of molecular weight 1.500,000 was isolated from roots of Sanchi-Ginseng 
(Pano.r notoghTseng) [37]. Its structure was proved by the methods mentioned above. Repeating unit of structure 14 was 
proposed. 

----~3 I-[3-D-Galp-t 1 ---->3 ~-[~-D-Galp-I I ---->3 I -~D-Ga lpq  1---> 
6 6 

T 
[5-D-Galp- I [I-D-Galp- I 

3 3 
? T 

f~-D-Galt,- l [~-O-~lp- J 
6 6 

T ? 
R R 

R=ct-L-Araf or [3-D-Galp 

Odina wader I71 l: 
(kdp- I 

3 
---~6 ~-Galp-I 1 --->6 ~-Galp-~ 1 - -~  )-Galp-( 1 ~ )-Galp-( I --->6 )-Galp-( 1 ~ )-Galp-( 1 ----> 

3 3 3 4 
T ? 1" 7 

GalUA-l  C.falp- l C~dUA- 1 Galp- I 

14 1 5  

Ltmnr grandis 1551: Gait,- 1 
.L 
3 

--->6 l-Galp-I I ~ I-Galp-t 1 ---->6)-G~dp-I I ---->6 ~-Galp-I 1 ---~6)-Galpq I --->6)-Galp-I 1 ---> 
3 3 3 3 4 
1" 1" 1" T T 
I I I I I 

Ara/:3 GalUA Galp GalUA Galp 

T I - A f a r  
A r a f  I 16 

4 -OMc-GIcUAp *Rims venficifera FR-2 1851: 
I 
.L 
6 

G:.ilp 
I 

J, 
6 

Galp 
I 
.t 
t5 

-->3 )-Galp-f 1 ---~3 )-Galp-( 1 ---->3 ~-Galp-I 1 --->3 I-Galp-I I --->3 ~-Galp-~ I ---->3 I-Galpq 1 --->3 I-Galp-( 1 ---> 
6 6 
"r 1" 

C~dp- 1 Galp-  1 
6 6 

T 
4-OMe-GIcUAp-  1 o~- Ccalp- 1 

17 

6 
1" 

4-OMc-GIc UA-( t "->3 )- C_talp- I 

6 
$ 

Glcp-( 1 "--~3 }-Galp- 1 
6 
T 

4-OMe-GIcUAp-  I 

*All the monosaccharides are bonded between themselves through a [3-linkage. 

The same methods were used to establish the structure of complicated polysaccharides from plant gum (15-17~. 
In contrast with the above polysaccharides, those isolated from the subterranean organs ofAIIochrusa gypsophiloides 

Rgl [39, 40] have Glcp residues bonded to the principal Galp chain. A glucogalactan isolated from roots ofA. gypsophiloides 
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[41] has molecular weight 2,000, [0~]D + 1 7 6 ,  and contains 16.6% Glcp and 83.4% Galp. Only glycerine was observed after 

periodate oxidation and subsequent Smith devadation. This is consistent with the presence of 1-2 and 1-6 bonds between the 
hexose units. 

Methylation of the glucogalactan by the method of Hakomori produced 2,3,4,6-tetra-OMe-Galp; 2,3,4,6-tetra-OMe- 

Glcp, 3,4,6-tri-OMe-Galp, 2,3,4-tri-OMe-Galp, and 3.4-di-OMe-G~dp in the ratio 2:2:2:3:3, respectively. Methylation indicated 
that the principal chain consists of 1 --6-bonded D-Gaip residues, The presence of 3,4-di-OMe-Galp is consistent with branching 
at C-2 of the Galp. 

Structure 18 was assigned to the glucogalactan and the oligosaccharides resulting from partial hydrolysis on the basis 
of chemical and spectral methods (chromatography-mass spectrometry, 13C NMR, and IR) [42]. 

a-D-Galp-( l---~6)-ct-D-Ga~a-( 1 ---)6)-a-D-Galp-( I --,'6)-ct-D-Ga~o-( l--)6)-ct-D-Galp-( I---)6)-a-D43a~p-( l---)6)-a-D-Galp 
2 2 2 
r ? T 

ot-D-Galp - I o~-D-C_~lp- 1 ot-D-Galp- 1 
2 2 
T T 

ff.-D-(lcp - 1 18 ff.-D-Gcp- I 

Thus, the principal chains of arabino-3,6-galactans consist mainly of ~-(1-3)- and [3-( l-6)-bonded galactopyranose 
units. Side chains are bonded to the principal one at C-2, C-3, C-4 and C-6 of the galactopyranose. 

S P E C T R A L  M E T H O D S  

Spectral methods in addition to chemical ones are commonly used to study the structure of galactans and galactan- 

containing polysaccharides. The main spectral methods of the modern chemistry of carbohydrates are mass spectrometry and 
13C NMR spectroscopy. Their application can be illustrated using several, examples. 

Mass Spectrometry. Much information can be gained by using this technique to study the structure of galactans and 
galactan-containing polysaccharides. Like for other polysaccharides, mass spectrometric studies of galactans and galactan- 

containing polysaccharides are performed on their various derivatives [97-99]. Toman et al. [22] used this method to study the 
structure of the galactan from white willow bark ( S a l i x  a lba  L.). They characterized the relative intensities of 1,5,6-tri-OAc- 

2,3,4-tri-OMe-Gal, 1,4,5-tri-OAc-2,3,6-tri-OMe-Gal, and 1,3,4,5-tetra-OAc-2,6-di-OMe-Gal in the m / z  range 45-205. The 
strongest signals for the first compound are m / -  (%): 88 (100), 101 (67.9), 75 (52.4), 73 (22.7), and 45 (32.0); for the second, 

101 (100), 88 (33.3), 75 (45.8), 71 (21.9), 45 (80.1); for the third, 87 (100), 88 (17.8), 74 (63.2), 71 (17.8), 45 (57.2). 

H2C-OAc H2C 
I II 

HC-OCD 3 -AcOH C_OCD3 
I+ ~ I+ H~C=()CD'~ Irgz 167 _ . HC=OCD 3 m/z 107 

H-,C+OCH-~ + H-,C-OAc / - I--  " -CD,~OH H~OCH3 
- [ / HC-OAc " I 

I"(1 HC-OCD~ / I ~ C-OAt 
-:---: . . . . . .  4 . . . .  " / H-,C-OCD3 m/: 164 (167) II 
211 HC-OCD-~ / - " H2C m/: 129 (132) 

(214) L " 167 J H-,C-OAc 

HC-OAc ~ + 
H~Ic OCD-~ \ H ~  OCD'~ H~OCD3 

-AcOH C-OCH3 - -  " ~ H~-OCH, 
HC-OAc ~ HI~ 

I I 
HC-OCD3 m/z 211 (214)  H2C-OCD3 nJz151(154) 

Scheme 1 
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TABLE 2. Relative GLC Retention Times and Principal Fragments in Mass Spectra of Partially Methylated Polyol Acetates 

Components 
Relative 

Principal fra~mnents 
retention time 

1.4-Ac-2,3,5-Me-L-arabite 0.69 

1.5-Ac-2,3,4-Me-L-arabite 0.79 

1,3.5-Ac-2,4-Me-L-arabite 1.04 

1.4,4-Ac-2.3-Me-L-arabite 1.13 

1.2.5-Ac-3,4-Me-L-rhatrmite 0.95 

1.2,4,5-Ac-3-Me-L-rhanmite 1.28 

1.5-Ac-2.3.4,6-Me-D-sorbite 1.00 

1.5-Ac-2.3.4,6-Me-D-dulcite 1,09 

1,3.5-Ac-2.4,6-Me-D-dulcite 1.36 

1.4,5-Ac-2,3,6-Me-D-dulcite 1.44 

1,5.6-Ac-2,3.4-Me-D-dulcite 1,58 

1,2.4.5-Ac-3.6-Me-D-dulcite 1.75 

1,3.5,6-Ac-2,4-Me-D-dulcite 2.01 

Bonds 

43,45.71,87,101,117,129. 161 

43.101.117.161 

43,87, 113.117. 233 

43,87,101,117,129. 189 

43.89,129,131. 189 

43,87,101,129,143, 189. 203 

43,45.71,87, 101, 117.129, 145. 161, 205 

43.45.71,87. 101. I17,129. 145, 161, 205 

43.45.87,101.117.129, 161 

43,45,87, 99, 101,113, 117, 233 

43,87.99.101,117.129,161,189 

43,45.87,99,113,129.189.233 

43.87. 117,129, 189 

L-Araf-( J- 

L-Arap-( 1- 

-3.5)-L-Araf-( I- 
-4.5)-L-Arap-( l- 

-2}-L-Rhap-( l- 

L-Rhap-( l- 

D-Glcp-( l- 

D-Galp-( I- 

-3 )-D-Galp-( I - 

-4)-D-Galp-( I- 

-6)-D-Galp-( l- 

-2.4)-D-Galp-( 1 - 

-3,6 }-D-Galp-( I- 

The arabinogalactan from the lac tree (Rhus vemic~fera) contains 4-OMe-D-glucuronic acid on the unreducing end 

[36]. The deuteromethyl derivative was obtained from reduced 4-OMe-D-GlcUA and studied by mass spectrometry (Scheme 

1 ). Strong peaks occurred at m/z 214. 154, and 132 (8.0, 6.1, and 17.8%). Chromatography-mass spectrometry was used to 

study partially methylated acetates of the polyols from the galactan from Dolichos lablab [20], the arabinogalactan from Malva 
verticillata [59] and Gly~Trrhiza uralensis [50], and the glucogalactan from AIIochrusa gypsophUoMes [41]. 

Table 2 presents certain chromatography-mass spectrometric data of partially methylated acetates of sugar polyols. 

13C NMR Spectroscopy. This is one of the main methods for establishing the structure of natural compounds. It is 

successfully applied to the modern chemistry of carbohydrates. The structure of the arabinogalactan of Larix sibirica was 

studied by this method [49]. The structure of the polysaccharide was established by comparing spectra of six oligosaccharides 

obtained fi'o.n this arabinogalactan by partial hydrolysis. The spectral data confirm the results from chemical studies 

(Table 3). 

Signals otthe methyl and acetyl groups in natural arabinogalactans are observed at 57.01 (methyl) and 21.75 and 

178.26 ppm (acetyl). Anomeric C atoms in [3-Galp, et-Arap, and ~-Arafare observed near 105.31 ( 105.851, 110.13, and I 11.94 

ppm, respectively. 

A study of [%(1 -4)-bonded arabinogalactans by 13C NMR showed that peaks at 105.6 and 78.9 ppm and at 108.9 and 

68.3 ppm are due to C-I and C-4 of 13-(l-4)-bonded galactopyranose residues and C-I and C-5 of ~-(l-5)-bonded 

arabinofur,'mose residues, respectively. The ratio of peak intensities at 105.6 (C- I Galp) and ! 08.9 ppm (C- 1 Araf) is 4:1 [28]. 

The spectrum of the AIIochmsa gypsophiloides glucogalactan [41] contains strong signals at 100.2 (C-I), 69.4 (C-2), 

70.4 (C-3). 70.5 (C-4), 72.2 (C-5), and 62.4 ppm (C-6) from C atoms of the galactopyranose residues and weaker resonances 

at 99.9 (C-I), 72.5 (C-2), 74.3 (C-3), 70.8 (C-4). 73.3 (C-5), and 61.8 ppm (C-6) that are typical of C atoms of the 

glucopyranose residues. Peaks at 62.4 and 63.2 ppm belong to C-6 of the unsubstituted hexapyranoses. Chemical shifts of 100.2 

and 99.9 ppm indicate that the galactopyranose and glucopyranose residues have the a-configuration. Substituted C-6 of 

galactopyranoses resonate at 66.7 and 68.2 ppm. A chemical shift of 92. I ppm corresponds to the resonance of C-I in the 

reducing part of an ct-galactopyranose. The resonance range from 102.3 to 103.0 ppm is typical of galactopyranose C-1 in a 

branching position. Signals of substituted galactopyranose C-2 appear at 81.9 and 86.6 ppm [41]. 

The galactan-containing polysaccharide of Rhus vemicifera was also studied by ]3C NMR [36]. The polysaccharide 

consists mainly of 1]-(1 -3)-bonded Galp residues and has a side chain of C-6 of Galp residues. This was confirmed by strong 

signals for C-I 1104.1 and 103.2 ppm), C-3 (82.3 ppm), and C-6 (60.9, 61.5, and 62.0 ppm). 

J3C NMR was used to establish the structure of arabinogalactans from Angelica acutiloba [72], Calendula oJficinalis 
[38], Pan~L~ notoginseng [37]. Saccharum spontaneum [46], and others. 
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TABLE 3. t3C NMR Chemical Shifts of Arabinogalactan Oligosaccharides 

Compooo  I e idu l C, I C2 I C3 I C4 I C5 C0 
[3 A 13 96.6 69.0 69.3 69.7 63.8 

L-Arap-( I -3)-L-Ara Bet 97.4 71.0 78.0 69.7 66.7 

A B B 13 93.4 69.3 74.5 69.7 62.8 

13 A 13 103.7 72.3 73.8 70.5 74.8 62.4 
D-Galp-t I .3)-D-Galp Bet 93.5 69.6 79.5 70.0 71.9 62.4 

A B B 13 97.7 73.8 80.1 70.0 76.4 62.4 

D-Galp-( 1-6)-D-Galp A 13 104.0 72.6 73.4 70.1 76.0 61.8 

A B Ba 93.2 69.6 69.9 70.1 71.6 69.6 

B [3 97.3 73.4 74.6 70,1 74.6 69.1 

D-Galp-I I ---~6~-D-Galp- A(D) 104.0 73.0 73.9 71.0 75.2 61.3 
A B 

C t 103.6) 
-I I ---~6~-Gall~-I I- B 104.0 73.0 75.4 71.0 75.4 68.9 3 

T C 103.6 73.9 81.7 70.4 72.9 68.9 
D-Galp-  I 

I) 

Thus, 13C NMR can not only determine the configuration, type of  bonds, and size of the carbocycle but also establish ~ 

the structure of galactans and galactan-containing polysaccharides, assign them to one or another type of polysaccharide, and 

locate the site of attachment of the sugars to the principal chain. 

P H Y S I O L O G I C A L  ACTIVITY OF POLYSACCHARIDES 

Physiologically active plant polysacch,'u'ides are widely used to cure ulcers and el iminate salts of heavy metals and 

radionuclides fi'om the body. Furthermore, most galactan-containing polysaccharides of higher plants are immunomodulators 

that activate the reticulo-endotheli,'d system (RES) ,and increase the phagocytotic index. Polysaccharides-glycyrrhizans UA, UB, 

and UC fi'om Glycyrrhiza ttralensis [50. 100] noticeably increase the phagocytotic index compared with a control, for which 

the known phagocytosis activator zymozan was used [100]. Glycyrrhizan UA possesses high anticomplementary activity. 

Chemical modification of arabinogalactans noticeably decreases or destroys the activity. Mild acid hydrolysis of 

glycyrrhizan UA to remove the side chains containing arabinose noticeably decreases its activity. This indicates that the 

complicated side chains are important to the activity [100]. 

A study of the interdependence of structure and anticomplementary activity of the arabinogalactan from roots of 

Angelica acutih~&t [71] showed that its activity decreases in cleaved polysaccharides and oligosaccharides compared with that 

of arabinogalactan AGIIb-I. 

The main neutral polysaccharide MVS-I that is isolated from seeds ofMah,a verticillata exhibited high RES activity 

[60]. The effects of MVS-I and its periodate oxidation product (POP), the Smith degradation product (SDP), and the enzymatic 

devadation product (EDP) on RES activity were studied hi vivo in a test of  carbon clearance compared with the positive control 

zymozan. The cleavage products of the polysaccharide (POP, SDP, EDP) have a lower activity than for MVS-I itselt: MVS-I 

exhibits high anticomplement,'u-y activity. In contrast with typical arabino-3,6-galactans, the principal chain of MVS-I consists 

of,'dtemating 13-(1 -3)-bonded D-galactopyranose and D-glucopyranose residues and has no hexouronic acids. The side chain 

contains L-arabinofuranose residues ct-( 1 .5)-bonded, 13-( 1 -4)-bonded D-galactopyranoses, 13-( 1 ~4)-bonded D-glucopyranoses, 

and D-galactopyranoses, and 13-(1 .3)-bonded D-glucopyranoses attached to the principal chain through C-6 of D- 

galactopyranose. Removal of the side chains destroys the RES activity [60]. 

Glycyrrhizan UA exhibits significant mutagenic activity. It is interesting that removal of the side chains consisting 

of tx-(l .5)-bonded L-arabinose residues significantly decreases the mutagenic acitivty. This indicates that.the side chains of 
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arabinose carbohydrates and the 3,6-galactan chain are important to the appearance of this activity [ 100]. 

Arabinogalactans (Ps-I, Ps-II, and Ps-llI) from Calendula offichTalis possess immunostimulating activity in several 

tests of the immunolo~cal system h7 vitro [38]. The immunological specificity of the macromolecules is directly related to the 
size of the branched galactan core because the ~oups determining the immunological activity are located in the branched region 

and make an important contribution to the physiological activity. 
It was established that 1,3- and 1,5-bonded L-arabinose residues in the side chain of arabino-3,6-galactan determine 

the RES-stimulating, phagocytotic, and mutagenic activity of these polysaccharides. Obviously the physiological activity 
depends mostly on structural details, i.e., on the structure of the side chains, their position along the principal chain, the 

macromolecular confomaation, and the mechanism of forming dimers and aggregates. The localization of the polysaccharides 
in the plant cell, the biosynthesis and nature of the interaction of the polysaccharides with receptors of other cells, and their 

metabolic path in the organism play determining roles in the appearance of physiological activity. 

A generalization of the above data suggests that the physiological activity is directly related to structural features of 

polysaccharides from higher plants. 
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