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I N T R O D U C T I O N 

In the literature, there exist many ingredients and methods which 

are used for the preparation of Tragacanth mucilages and gels(l). 

Besides the quality of the gum as such temperature and particle size 

influence the rheological properties (2,3). It is known that during 

preparation, agitation shortens the time of gelation (4). 

For the powder form of Tragacanth, starch, lactose and sugar 

were formulated together (5) and the effects of some ingredients on 

the tragacanth jellies were tested (6). 

According to the literature, tragacanth in powder form mixed 

with sugar and used for the formulation of dry suspensions of tetracyc-

line; the stability of these preparations was checked microbiolo-

gically (7). In this paper three different samples of Tragacanth 

(Sample A, B and C) have been used for the preparation of gels and 

besides the influence of the heating procedure that of the addition of 

ethanol (96 % ) , glycerol, propyleneglycol and sugar have been com-

pared; furthermore the changes in viscosity were controlled over a 

period of three years. 
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E X P E R I M E N T S 

M A T E R I A L S 

1- Tragacanth Samples A, B and C. 

2- Glycerol, ethanol ( 96 % ) , propylene glycol and sugar phar-

maceutial grade. 

M E T H O D S 

1- Preparation of Gels: Eight Samples of Tragacanth gels were 

prepared of each of the Tragacanth samples A, B and C according 

to the following procedures. The amount of the gums was calculated 

basing on anhydrous substance. The water content was determined 

by heating fine powder of tragacanth at 105°C until a constant weight 

reached. 

Sample 1, was prepared as follows: 

An amount of Tragacanth equivalent to anhydrous 0.4 g Tra-

gacanth is weighed and mixed in a tared Erlenmeyer flask with 

5 g glycerol, until the gum is completely wetted and evenly dispersed 

over the inner surface of the flask; add 95 ml of water containing 

0.65 % Nipagin and 0.35 % Nipasol as fast as possible and shake. 

Allow to stand for one hour gently stirring at intervals of fifteen minu-

tes. Finally content of the Erlenmeyer flask was adjusted to 100 g. 

Sample 2, was prepared by heating a part of Sample 1 in a steam 

bath for one hour and shaking it occasionally at intervals of 15 minutes. 

The weight of the sample was adjusted to 100 g and after storing 

the sample for 24 hours at room temperature the viscosity is checked. 

Sample 3,5 and 7 were prepared like Sample 1, but replacing gly-

cerol by ethanol (96 %) or propylene glycol in the same amount or 

by finely powdered sugar in the double amount. Suitable amounts of 

these samples were heated as indicated under Sample 2, thus yielding 

Sample 4,6 and 8. 

2- The Determination of the Water Content: The Tragacanth 

samples have been kept in an oven adjusted to 105°C (± 1) until 

the constant weight. 
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3- Viscosity Measurements: The viscosity of the gels were deter-

mined by means of the Redwood No. 1 viscometer (8). The deter-

mination of the efflux times was performed according to British 

Pharmacopeae 1973, page 479. 

R E S U L T S and D I S C U S S I O N 

The water content of the Tragacanth samples were shown in 

Table I. 

Tragacanth Samples Water Content (% g) 

A 13.58 

B 12.71 

C 12.11 

Table I. Percentage of water content of the Tragacanth samples 

A, B and C 

After preparation of the solution with the Tragacanth Sample 

A, B and C by using different procedures the corrected efflux times 

were measured. The results are shown in Table II . 

Tragacanth Samples 

Tragacanth Gels A 

Table I I . The corrected efflux times of the freshly prepared Tragacanth gels prepared 

from different samples and prepared by different procedures. 

All the samples were kept at room temperature for 3 months, 

6 months, 1 year, 2 years and 3 years and then were evaluated again. 

The results are given in Table III, IV and V. 

1 3 4 4 . 2 2 1 7 . 5 3 6 . 2 

2 4 8 5 . 3 3 4 3 . 7 5 3 . 2 

3 3 4 0 . 2 2 2 2 . 1 3 9 . 3 

4 4 8 0 . 7 3 4 4 . 8 5 3 . 5 

5 3 2 8 . 9 2 1 8 . 9 3 5 . 3 

6 4 7 0 . 2 3 2 0 . 3 5 0 . 1 

7 3 6 1 . 2 2 1 8 . 5 3 8 . 2 

8 4 8 7 . 3 3 4 3 . 9 5 2 . 8 

B C 



Kitre Zamkı Müsilajlarının Vizkozitesi 45 

Gels of 

Traga- Storage period 
canth 

period 
canth 

Freshly 

Sample Prepared 

(see Table l l ) 

A 3 Months 6 Months 1 Year 2 Years 3 Years 

1 3 4 4 . 2 4 2 0 . 2 471 .2 4 9 5 . 3 4 9 8 . 1 5 4 3 . 1 
2 4 8 5 . 3 4 9 4 . 8 4 9 6 . 3 5 0 0 . 1 5 1 5 . 2 5 7 9 . 3 
3 3 4 0 . 2 4 1 5 . 3 4 8 3 . 3 5 0 0 . 1 503 .9 511 .3 
4 4 8 0 . 7 491 .8 495 .4 4 9 9 . 7 5 1 6 . 7 5 3 9 . 2 
5 3 2 8 . 9 4 1 0 . 1 491 .8 4 9 6 .0 4 9 7 . 1 4 9 9 . 5 
6 4 7 0 . 2 4 8 0 . 3 4 9 8 . 2 5 0 7 . 1 523 .5 5 2 9 . 9 
7 361 .2 4 2 0 . 3 4 9 0 .8 5 3 3 . 3 5 6 7 . 7 593 .2 
8 4 8 7 . 3 5 0 6 . 1 5 4 7 . 2 5 8 4 . 3 6 1 4 . 2 6 2 5 . 3 

Table I I I . The corrected efflux times of stored gels containing Tragacanth 

Sample A. 

Gels of 

Traga-

canth 

Freshly 

Sample Prepared 

(see table I I ) 3 Months 
B 

Storage Period 

6 Months 1 Year 2 Years 3 Years 

1 2 1 7 . 5 2 6 2 . 5 2 8 6 . 5 301 .2 3 1 4 . 3 3 5 8 . 2 
2 3 4 3 . 7 378 .9 3 9 0 . 6 3 9 8 . 6 4 1 4 . 2 4 2 8 . 3 
3 2 2 2 . 1 2 5 9 . 1 3 0 0 . 7 3 0 9 . 6 3 1 7 . 3 3 6 0 . 1 
4 3 4 4 . 8 383 .9 3 8 7 . 6 4 0 0 . 1 402 .5 4 2 0 . 6 
5 2 1 8 . 9 2 5 7 . 2 3 0 0 . 1 306 .6 3 0 9 . 5 3 4 8 . 2 
6 3 2 0 . 3 3 8 0 . 1 385 .2 3 9 6 . 1 403 .8 4 0 6 . 3 
7 2 1 8 . 5 281 .2 2 9 7 . 3 3 1 9 . 2 3 3 8 . 3 359 .9 
8 343 .9 383 .6 3 8 7 . 2 3 9 0 . 3 399 .0 4 4 0 . 2 

Table I V . The corrected efflux times of the stored gels containing Tragacanth Sample B. 

Gels of 

Traga- — Storage Period 
cant cant 

Freshly 

Sample Prepared 

(see Table 3 Months 6 Months 1 Year 2 Years 3 Years 
C II) 

1 3 6 . 2 3 7 . 5 3 7 . 4 3 9 . 8 4 0 . 2 4 0 . 1 
2 5 3 . 2 5 4 . 6 5 4 . 8 5 4 . 9 5 5 . 1 5 5 . 1 
3 3 9 . 3 3 9 . 7 3 9 . 8 39 .8 4 0 . 1 4 0 . 4 
4 53 .5 5 4 . 6 5 4 . 9 5 4 . 8 5 4 . 9 5 5 . 1 
5 3 5 . 3 3 7 . 5 3 8 . 2 4 0 . 1 4 0 . 1 4 0 . 3 
6 5 0 . 1 52 .2 52 .8 5 3 . 1 5 5 . 1 5 5 . 2 
7 3 8 . 2 3 9 . 3 3 9 . 7 39 .9 4 0 . 9 4 0 . 9 
8 52 .8 52 .9 53 .9 5 4 . 9 5 5 . 1 5 6 . 9 

Table V. The corrected efflux times of the stored gels containing Tragacanth Sample C. 
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When left standing without agitation the gels containing Tra-

gacanth sample C yield a sediment on the bottom of the flaks with 

a clear layer above; therefore all measurements had to be controlled 

after shaking the samples for 5 minutes. 

When gels of 3 samples of tragacanth of different viscosity were 

compared, the following results and the following conclusions were 

obtained. 

1. Sample A is a Tragacanth with very high, B with medium, but 

still high and C with very low corrected efflux times resp. vis-

cosity. Sample C does not comply with the requirement of the 

Brit. Ph. for apparent viscosity (at least an efflux time of 100 

sec). 

2. The viscosity of the mucilage samples 1, 3, 5, and 7 prepared wit-

hout heating one hour at 100°C, is lower than that of the samples 

2, 4, 6 and 8 with a heat treatment. In the latter samples the figu-

res of the efflux times are higher between 36 % to 58 %. 

3. Under storage at room temperature up to 3 years, the efflux times 

of all mucilages are steadily increasing and generally do not yet 

reach a final value excepted some mucilages containing sample 

C of a very low viscosity. This demonstrates that the swelling pro-

cess of Tragacanth of good quality as far as viscosity is concerned, 

proceeds very slowly. 

4. Mucilages which are prepared by means of procedures without 

heating show a higher increase of efflux times during storage 

than those mucilages which were treated by a heating process 

which obviously causes a higher initial swelling of Tragacanth. 

5. From a technological standpoint it is difficult to decide which 

agent for improving the swelling process for Tragacanth (glycerol, 

ethanol, propyleneglycol, sugar) is the most suitable. Sugar, 

however, is to be preferred for instant powders with soluble or 

insoluble drugs of low stability which have to be transformed into 

a viscous syrup or a liquid suspension by adding water just before 

use. If the mucilages and jellies prepared by using ethanol as 

wetting agent were heated, ethanol evaporates and no additive 

substance remains in the preparations. Therefore ethanol is regar-

ded as convenient wetting liguid in some cases. 
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6. The requirement of the Brit. Ph. that a 0.4 % Tragacanth muci-

lage must exhibit a corrected efflux time of not less than 100 sec 

at 20°C in the Redwood viscometer No. 1 is justified. 

In order to prepare a Tragacanth mucilage of a fixed apparent 

viscosity a larger amount of a powdered Tragacanth with a low 

viscosity has to be used than of a powder with a high viscosity. 

Because, however, the price of Tragacanth is regulated according 

to its white aspect and not to its viscosity, a powdered Tragacanth 

of low viscosity is uneconomic. Hence, Tragacanth should be 

provided with an analytical sheet indicating e. g. the efflux time 

of its 0.4 % mucilage according to the test given in the Brit. Ph. 

S U M M A R Y 

In this study; the influence of the additives and different pro-

cedures on the viscosity of Tragacanth mucilages prepared with the 

different Tragacanth samples which possess high, medium and low 

viscosity according to the method and standarts of the British Phar-

macopoeia (1968) have been investigated. 

The increase of the viscosity of mucilages prepared by the samples 

heated at 100°C is 36 to 58 % higher than the samples prepared wit-

hout heating. The influence of the additives which increase the swel-

ling time of Tragacanth as glycerol, ethanol, propylenglycol and sugar 

have been compared. The most suitable additives and the conditions 

to use in preference for the formulas have been shown. The increase 

of the viscosity of all the Tragacanth mucilages after storage at room 

temperature up to three years have been determined. Swelling pro-

cess as far as viscosity is concerned for some of the samples proceeds 

very slowly and does not reach a final value easily. 

Ö Z E T 

Bu çalışmada; ingiliz Kodeksi (1968) metod ve standartlarına göre, 

yüksek, orta ve düşük vizkoziteye sahip üç değişik kitre zamkı numu-

nesinin değişik teknik ve yardımcı maddelerle hazırlanan müsilaj-

larının viskoziteleri ve üç yıl içinde gösterdiği değişmeler incelenmiş-

tir. 100°C de bir saat ısıtılan numunelerin viskozitesi soğukta hazır-

lanan numunelere göre % 36 ile % 58 arasında yükselme göstermiş-
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tir. Numunelerde, kitre zamkının şişmesini kolaylaştırıcı olarak gli-

serin, etanol, propilenglikol ve şeker gibi yardımcı maddelerin etkisi 

mukayese edilmiş ve bunların tercihli olarak kullanılabilecekleri du-

rumlar belirtilmiştir. Hazırlanan jellerin üç yıla kadar oda ısısında bek-

letilmesi ile meydana gelen viskozite değişmeleri saptanmıştır. Kitre 

zamkının viskozite değişmesi olarak da tarif edilebilecek olan şişme 

süresi orta ve yüksek viskoziteli numunelerde yavaş yavaş artmakta 

ve kolayca sabit bir değere erişememektedir. 
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