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Polysaccharide from the Cherry-Tree Gum 
(Prunus avium L. var. duracina ъ.) 

V. D. ŠCERBUCHIN*, J. ROSÍK, J. KUBALA 

Institute of Chemistry, Slovak Academy of Sciences, 
Bratislaba 

Acidic polysaccharide containing D-glucuronic acid, 4-0-methyl-D-glucu
ronic acid, D-galactose, D-mannose, L-arabinose, and D-xylose has been isola
ted from the cherry-tree gum (P. avium L. var. duracina L.) . Degraded poly
saccharide was obtained in addition to L-arabinose, D-xylose, and D-galactose 
on hydrolysis. The polysaccharide was subjected to acid hydrolysis and pro
ducts obtained were separated by paper chromatography and identified. 
Both original and degraded polysaccharide were oxidized with periodate. 
The degraded polysaccharide was methylated. Based on the obtained results, 
the main chain is believed to be composed of D-galactose residues: 
-> 6-/?-D-Galp-l -> 6-ß-D-Galp-l -> to which D-glucuronic acid is attached at 
C-6 position. The side chains are formed by D-xylose, D-galactose, L-arabi
nose, and 4-0-methyl-D-glucuronic acid, respectively. 

Structural features of polysaccharides from gums of two cherry-tree species have 
been reported in our previous studies. An acidic polysaccharide has been prepared 
from the wild cherry-tree gum (P. avium L. subsp. avium) [1] which afforded a homolo
gous series of aldouronic acid ß-D-GpA-1 -> [6-/?-D-Galp-l] 0_.,-> 6-D-Gal and 2-0-
-[ß-D-GpA]-D-Man on partial acid hydrolysis. A total ly methylated degraded 
polysaccharide was also prepared and the hydrolytic products were determined by 
both paper and gas chromatography. The principal chain of this polysaccharide was 
formed by D-galactopyranose residues linked mostly by ß(l -> 6) linkages. The side 
chains were composed of L-arabinose, D-xylose, and D-galactose. An acidic poly
saccharide prepared from the cherry-tree gum (P avium L. var. Juliana L.) [2] gave 
a homologous series of aldouronic acids /?-D-GpA-l -> [6-D-Galp-l] —-тег^ 6-D-Gal as 
a main product on partial acid hydrolysis and was shown to have a basic chain of 
/3(1 —> 6) linked D-galactopyranose units. Some units in the polysaccharide were 
substituted in the C-6 position by D-glucuronic acid unit, in the C-3 position by a D-xy-
lopyranose unit, and by L-arabinose units (maximum four), respectively. 

The gum for the present investigation was collected on a P . avium L. var. duracina 
L. tree. Polysaccharide isolated in the known manner [1, 2] had an equivalent weight 
of 1790; Af8fD = 156 000; [ a ] D = —19° (c = 0,5 in 1 M-NaOH); — O C H 3 = 0,77 % 
and gave D-glucuronic acid, 4-O-methyl-D-glucuronic acid, D-galactose, D-mannose, 
L-arabinose, and D-xylose in a molar ratio of 5 5 30 5 72 7, and traces of 
L-rhamnose on total hydrolysis. The polysaccharide was homogeneous in ultracen-
trifuge. 

The polysaccharide was subjected to a partial hydrolysis and the hydrolyzate was 
percolated through a column of Dowex 1 anion exchange resin to adsorb the acidic 

* At temporary stay 1966—1967. 
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sugars. The neutral sugars were eluted with water and the following sugars were 
separated and identified by paper chromatography: D-mannose, L-rhamnose, 
D-xylose, L-arabinose, D-galactose, and three oligosaccharides based on D-galactose 
units being a homologous series of di-, tri- and tetrasaccharide, respectively (Fig. 1). 
We failed to identify the type of the linkage between D-galactose units due to the 
shortage of the material. Their chromatographic mobilities were as follows: i?GaiA = 
= 0.27, 0.18, and 0.06. Acidic sugars were desorbed by gradient elution with acetic 
acid [3] and a homologous series of acidic oligosaccharides / — V I was obtained (Fig. 2) 

Obr. 1. 

Fig. 1. Homologous series of the oligosaccharides based on D-galactose units. 

Y = log i—W~ ; 

1 — -«Gal 
n = number of the D-galactose units. 

Fig. 2. Homologous series of the oligosaccharides I— VI. 
„ . i^GalA 
Z = log , 

1 — jRoalA 
n = number of the D-galactose units in the oligosaccharides I— VI. 
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jS-p-GpA-1 -* 6-0-D-Galp-l -> [6-^-D-Galp-l]ra-o-5 

t 
1 

D-Xyl 

we failed to determine the position to which D-xylose units are attached; 

oligosaccharide VII: 

0-D-GpA-l->6-D-Gal; 

oligosaccharide VIII: 

ß-D-GpA-1 -> 2-D-Man. 

The oligosaccharides /—VI I I were identified on the basis of part ial hydrolysis 
and authentic samples. 

Degraded polysaccharide with an equivalent weight of 950; [<X]D = + 2 ° (c = 1 in 
water); MS,T> = 40 000; —OCH3 = 1,22 % was obtained on autohydrolysis in 
a yield of 44 % and was water-soluble. The degraded polysaccharide contained 
D-glucuronic acid, 4-O-methyl-D-glucuronic acid, D-galactose, D-mannose, L-arabi-
nose, and D-xylose in a molar ratio of 5 : 5 : 27 5 13 : 6. As low molecular products, 
L-arabinose, D-xylose, and a small amount of D-galactose were split off on auto-
hydrolysis. 

Both original and degraded polysaccharide was oxidized by periodate. The perio
date uptake and the amount of the resulting formic acid were 6.4 and 2.0 or 4.7 and 
2.3, respectively, calculated on one equivalent of original and/or degraded polysaccha
ride. The oxidation product of the original polysaccharide was found to contain 
D-galactose and L-arabinose in the molar ratio of 11 10, and traces of D-xylose. 
4-O-Methyl-D-glucuronic acid, D-mannose, and L-rhamnose were completely at tacked 
by oxidation. The degraded polysaccharide contained D-galactose and L-arabinose 
in the molar ratio of 47 10 after the periodate oxidation. D-Glucuronic acid was 
identified in both oxidation products. 

The degraded polysaccharide was methylated with dimethyl sulfate and sodium 
hydroxide. The partially methylated product was subsequently methylated with 
methyl iodide and silver oxide. One par t of the methylated product was hydrolysed 
with 72 % aqueous sulfuric acid [4]. 2,3,4-Tri-O-methyl-D-xylose, 2,3,5-tri-O-methyl-
-L-arabinose, 3,4,6-tri-O-methyl-D-mannose, 2,3,4-tri-O-methyl-D-galactose, 2,3,4-
-tri-O-methyl-D-glucuronic acid, and an unidentified di-0-methyl-L-arabinose were 
identified by paper chromatography. 

On the basis of the present evidence the following conclusion can be drawn. The 
principal chain is composed of D-galactose units: -> 6-ß-D-Galp-l ->• 6-ß-D-Galp-l ->. 
To some of the D-galactose units, D-glucuronic acid is at tached a t C-6 position. The 
side chains are formed by D-xylose, D-galactose, L-arabinose, and 4-O-methyl-D-
-glucuronic acid. 

Comparison of the previous results [1, 2] with the present ones shows tha t all 
polysaccharides are very similar each to other except tha t from the cherry-tree gum 
(P. avium L. var. duracina L.) which contains also 4-0-methyl-D-glucuronic acid. 

Experimental results of the present and the earlier two studies [1, 2] are in Tab. 1. 



T a b l e 1 

Physico-chemical constants of the polysaccharides from the cherry-tree gums 

Constants 

Equivalent weight 

Molar ratio 
4MeGA : GA : Gal : Man 
: Ara : Xyl 

Periodate consumption 
(mole/equiv.) 

Formation of HCOOH 
(mole/equiv.) 

Molar ratio 
G a l : Ara : Xyl after 
oxidation with 107 

Optical rotation [а]в 

Molecular weight 

Ms.D - Ю- 3 

Sedimentation const. 
s2o я I Q " 

Polysaccharides from gums (Prunus avium L.) 

subsp. avium 

original 

1990 

0 : 10 : 45 : 1 
7 0 : 10 

6.2 

3.0 

15 : 3 : 10 

+ 48° 

431 

5.60 

degraded 

1190 

0 : 10 : 45 : 1 
15 : 10 

r .6 

2.4 

47 10 : 0 

+ 18° 

43 

2.63 

var. Juliana L. 

original 

1760 

0 : 10 : 32 : 5 : 
: 70 : 10 

8.5 

3.25 

10: 10 : 0 

+ 55° 

250 

5.24 

degraded 

1030 

0 : 10 : 32 : 5 : 
: 12 : 5 

6.5 

3.5 

32 : 10 : 0 

+ 11° 

38 

2.82 

var. duracina L. 

original 

1790 

5 : 5 : 30 : 5 : 
: 72 : 7 

6.4 

2.35 

11 10 : 0 

—19° 

156 

3.68 

degraded 

950 

5 : 5 : 27 : 5 : 
1 3 : 6 

4.75 

2.65 

47 10 : 0 

+ 2° 

40 

2.98 
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Experimental 

Melting points were determined on a Koflor block. Optical rotations were measured at 
2 0 - 2 2 °C. 

Apparatus and procedures 

Paper chromatograms were run on Whatman No. 1 and No. 3 papers by the descending 
method in the following solvent systems (v/v): 

Sx: ethyl acetate —acetic acid —water 18 : 7 8; 
S2: ethyl acetate —pyridine —water 8 2 : 1 ; 
S3: n-butanol —ethanol — water 4 : 1 5. 
Separated components were detected by the aniline hydrogen phthalate [5], 2,3,5-triphe-

nyltetrazolium chloride [6], and alkaline silver nitrate [7] spray reagents. Chromatograms 
were quantitatively evaluated with Lange Chromatometer 3. 

Equivalent weight was determined by Potentiometrie titration with 0.1 м-NaOH up to 
p H of 7.5 by automatic titrator TTTlc. Sedimentation constants were determined on an 
ultracentrifugc MOM G 110. Values of the diffusion coefficient and partial specific volume 
presented in [2] were used to calculate the molecular weight. 

The periodate uptake and the formed formic acid produced were determined by the 
thiosulphatc method [8] with amperometric indication [9]. Reducing sugars were determi
ned by the phenol-sul fur i с acid method [10]. 

Isolation of the polysaccharide 

The gum was collected on one tree in Bratislava in August 1965. Crude gum (112 g) was 
dissolved in 2000 ml of water. Insoluble material was removed by filtration and centri-
fligation. The polysaccharide was prepared as described earlier [11]. Yield 76 g. 

Hydrolysis of the polysaccharide 

Quantitative hydrolysis was performed with 100 mg of both original and degraded 
polysaccharide in the known manner [12]. 

The original polysaccharide (10 g) was hydrolysed on a steam bath in 0.25 M - H 2 S 0 4 

(750 ml) for 4 hours. The solution was passed through Zerolit 225 (H + form) to adsorb 
Ba 2 + ions after neutralization with BaC0 3 . The solution was then percolated through 
Dowex 1 exchange resin in acetate form. Neutral saccharides (7.3 g) were eluted by water 
and preparative paper chromatography in the solvent system S2 was then used for their 
separation: D-mannose and L-rhamnose identified only chromatographically; D-xylose 
(240 mg) chromatographically, [а]в = +18° (с = 1 in water), m. p. 143 °C; L-arabinose 
(353 mg), [a]D = +103,8° (c = 1 in water), m. p. 156 °C; D-galactose (207 mg), [a]D = 
= +76,1° (c = 1 in water), m. p. 165 °C. 

The acidic part was worked up [3] and five fractions were obtained. Fractions 3 (sirup, 
54 mg, eluted with 4 м acetic acid), 4 (sirup, 191 mg, eluted with 4 м acetic acid), and Ô 
(sirup, 247 mg, eluted with 6 м acetic acid) moved slowly on chromatograms and were 
not investigated further. 

In fraction 1 (sirup) 8 oligosaccharides were identified chromatographically and sepa
rated by preparative paper chromatography in solvent system S x . D-Xylose was quanti
tatively split off during partial hydrolysis of the oligosaccharides I— VI with Zerolit 225 
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( H + form): and a homologous series of oligosaccharides based on p-glucuronic acid a n d 
D-galactose was ob ta ined . The oligosaccharides ob ta ined were identified by paper, chro
m a t o g r a p h y us ing au then t i c samples [2] and on t h e bas is of t h e l inear dependence: 
log R F/l — R F versus t h e n u m b e r of m e m b e r s of t h e oligosaccharides [13]. Monosaccha
rides in these oligosaccharides are l inked b y /5-glykosidic bonds as i t is clear from t h e 
H D values . Yields and physico-chemical cons tan t s of t h e oligosaccharides I—VI a re in 
T a b . 2. 

T a b l e 2 

Yields, chromatographic mobil i t ies , and opt ical ro ta t ions of t h e oligosaccharides I—VI 

Oligosaccharide 

J 
II 
III 
IV 
V 
VI 

Yield 
mg 

102.3 
70.0 
21.4 
22.6 

8.0 
3.1 

-^GalA 

0.48 
0.24 
0.12 
0.06 
0.03 
0.02 

M D 

—6,8° 
—6,2° 
—1,6° 
—1,0° 
—0,6° 

0,0° 

Products of hydrolysis* 

Xyl; GA, Gal, 1 
Xyl; GA, Gal, 1, 2 
Xyl; GA, Gal, 1-3 
Xyl; GA, Gal, 1-4 
Xyl; GA, Gal, 1-5 
Xvl; GA, Gal, 1-6 

* 1 - 6 : jff-D-GpA-1 -> [6-jS-D-Galp-l] ,lt==0_5-> 6-D-Gal. 

Oligosaccharides VII and VIII were identified after hydrolys is by pape r ch romatograp 
h y only us ing au then t i c samples [1 , 2]. 

Preparation of the degraded polysaccharide 

The original polysacchar ide (10 g) was suspended in 1300 ml of disti l led wa te r and t h e 
suspension hea t ed on t h e s t e a m b a t h . T h e course of au tohydro lys i s of t h e glycosidic 
linkages was checked b y 3,5-dinitrosalicylic acid [14]. The hydrolys is was comple ted after 
32 hours . The solut ion was concen t ra ted t o 500 ml and poured in e thanol (1500 m l 
containing 1 % of hydrochlor ic acid) t o p rec ip i t a te t h e degraded polysacchar ide . Yield 
4,4 g. The filtrate was neut ra l ized wi th silver ca rbona te and filtered again . The A g + ions 
were removed b y Zerolit 225 in H+ form and t h e solut ion was concen t ra ted in v a c u o . 
D-Xylose, L-arabinose, t races of D-galactose, and oligosaccharides based on L-arabinose 
uni ts were identified b y pape r ch roma tog raphy in solvent sys t em S 2 . 

Periodate oxidation 

Both original and degraded polysacchar ide (1 g) were oxidized analyt ica l ly wi th 250 ml 
of 0.04 M sodium per ioda te 10 days a t -\-2 °C in t h e da rk . F u r t h e r procedures as descr ibed 
earlier [2, 11]. 

Methylation of the degraded polysaccharide 

The degraded polysacchar ide (1.8 g) was m e t h y l a t e d wi th d ime thy l sulfate and sod ium 
hydroxide in t he known m a n n e r [15]. Pa r t i a l ly m e t h y l a t e d p roduc t was fur ther me thy l 
ated wi th me thy l iodide and silver oxide [16]. The resul t ing p roduc t (1.58 g) of [<X]D = 
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= —22,6° (c = 1,2 in chloroform), — O C H 3 = 39,4-showedno O H a b s o r p t i o n in t h e infra % 
r e d s p e c t r u m . One p a r t of t h e m e t h y l a t e d d e g r a d e d polysacchar ide was hydrolysed b y 
72 % sulfuric acid [4]. T h e m e t h y l der iva t ives p r e s e n t in h y d r o l y z a t e were d e t e r m i n e d 
b y p a p e r c h r o m a t o g r a p h y in solvent sys tems S 2 a n d S 3 ( a u t h e n t i c samples were c h r o m a t o -
g r a p h e d in t h e same r u n ) (Tab. 3). 

T a b l e 3 

Ident i f icat ion of t h e m e t h y l a t e d sacchar ides 

RG Structure* 

0.98 
0.96 
0.89 
0.80 
0.76 
0.58 
0.32 

2,3,4-tri-O-methyl-D-xylose 
2,3,5-tri-O-methyl-L-arabinose 
3,4,6-tri-O-methyl-D-mannose 
2,3- (or 3,5-) di-O-methyl-L-arabinose 
2,3,4-tri-O-methyl-D-galactose 
2,4-di-O-methyl-D -galactose 
2,3,4-tri-O-methyl-D-glucuronic acid 

* Methy l der ivat ives of sugars were identified b y p a p e r c h r o m a t o g r a p h y us ing a u t h e n t i c 
samples . 

P O L Y S A C H A R I D Z G U M Y Č E R E Š N E (Prunus avium L. var. duracina L.) 

V. D . Š č e r b u c h i n , J . R o s í k , J . K u b a l a 

Chemický ú s t a v Slovenskej a k a d é m i e vied, 
B r a t i s l a v a 

Z g u m y čerešne (P. avium L. var. duracina L.) sa p r i p r a v i l kys lý po lysachar id o ekvi-
valentove j v á h e 1790; molekulovej v á h e М*,т> = 156 000; [а]в = —19° (с = 0,5-

v 1 M-NaOH); — O C H 3 = 0,77 % . Obsahuje kyse l inu D-glukurónovú, kyse l inu 4-0-
-metyl-D-glukurónovú, D-galaktózu, D-manózu, L-arabinózu, D-xylózu v m o l á r n o m po
mere 5 : 5 : 30 : 5 : 72 : 7 a L-ramnózu v s topách . Au tohydro lýzou sa získal deg radovaný 
polysachar id o ekvivalentovej v á h e 950, molekulovej váhe MS,T> = 40 000; [<X]D = + 2 a 

(c = 1 vo vode) ; — OCH 3 = 1.22 % . T e n t o obsahuje kyse l inu D-glukurónovú, kyse l inu 
4-O-metyl-D-glukurónovú, D-galaktózu, D-manózu ,L-arabinózu a D-xylózu v molá rnom po
mere 5 : 5 : 27 : 5 : 13 6. P ô v o d n ý polysachar id sa parc iá lne hydrolyzoval a získal sa ho-
mologický r ad a ldou rónových kysel ín: 

0-D-GpA-l 6-ß-D-Galp-l 
? 

t 
1 

D-Xyl 

[6-jS-D-Galp-l] 
n=0—5 
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a aldobiurónové kyseliny: /?-D-GpA-l-> 6-D-Gal a /?-D-GpA-l -> 2-D-Man.Pôvodný aj de
gradovaný polysacharid sa oxidoval jodistanom. Degradovaný polysacharid sa metyloval 
a stanovili sa produkty hydrolýzy metylováného degradovaného polysacharidu. Na základe 
získaných experimentálnych výsledkov sa predpokladá, že v hlavnom reťazci sú jednotky 
D-galaktózy zoradené podľa vzorca: -> 6-/?-D-Galp-l -> 6-ß-D-Galp-l->, ktorý je v polo
hách C-6 vetvený jednotkami kyseliny D-glukurónovej. Bočné reťazce tvoria jednotky 
D-xylózy, D-galaktózy, ale najmä jednotky L-arabinózy. Štrukturálne črty tohto polysa
charidu sa koreluj ú so štrukturálnymi črtami príbuzných polysacharidov z gumy čerešne 
(P. avium L. var. juliana L.) a z gumy divej čerešne (P. avium L. subsp. avium). 

ПОЛИСАХАРИД ИЗ КАМЕДИ ЧЕРЕШНИ (Prunus avium L. var. duracina L.) 

В. Д. Щ е р б у х и н , Й. Р о с и к , Й. К у б а л а 

Химический институт Словацкой академии наук, 
Братислава 

Из камеди черешни (P. avium ъ. var. duracina L.) был изолирован кислый полисахарид 
эквивалентного веса 1790; молекулярного веса MS,D = 156 000; [a]D = —19° (с = 0,5 
в 1-м NaOH); —ОСН 3 = 0,77 %, который содержит D-глюкуроновую кислоту, 
4-0-метил-о-глюкуроновую кислоту, D-галактозу, D-маннозу, ъ-арабинозу, D-ксилозу 
в молекулярном соотношении 5 5 30 5 72 7 и ъ-рамнозу в следах. Автогидроли
зом был получен расщепленный полисахарид эквивалентного веса 950; молекулярного 
веса MS,D = 40 000; [a]D = +2° (с = 1 в воде); —ОСН 3 = 1,22 %, который содержит 
D-глюкуроновую кислоту, 4-0-метил-о-глюкуроновую кислоту, D-галактозу, D-маннозу, 
L-арабинозу и D-ксилозу в молекулярном соотношении 5 5 27 5 13 6. Частичным 
гидролизом исходного полисахарида был получен гомологический ряд альдоуроновых 
кислот: 

č-D-GpA-1-* 6-č-D-Galp-l -> [6-č-D-Galp-l] n = 0 _ 5 - * 

t 
1 

D-Xyl 

и альдобиуроновые кислоты: /?-D-GpA-l -* 6-D-Gal и /?-D-GpA-l -> 2-D-Man. Исходный 
а также расщепленный полисахарид окислялся периодатом натрия. Расщепленный 
полисахарид был метилирован и определились продукты гидролиза метилированного 
расщепленного полисахарида. На основании полученных экспериментальных данных 
предполагается, что в главной цепи находятся единицы D-галактозы сопоставленные 
по образцу: ->6-/?-D-Galp-l -*6-ß-D-Galp-l->, который разветвленный в положениях С-6 
единицами D-глюкуроновой кислоты. Боковые цепи образуют единицы D-КСИЛОЗЫ, 
D-галактозы, но особенно единицы ъ-арабинозы. Структурные черты этого полисахарида 
сопоставляются со структурными чертами родственных полисахаридов из камеди че
решни (Р. avium L. var. juliana L.) и из камеди дикой черешни (P. avium ъ. subsp. 
avium). 

Перевел M. Федоропъко 
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