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THE USE of synthetic thickeners in the printing industry has several negative environmental 
consequences. As a result, in this study, we emphasized the use of various eco-friendly 

natural gums as thickeners to reduce the environmental impact. Fundamentally, printing is a 
type of colorings in which the colors are applied to specific areas of the fabric instead of the 
entire fabric. The resulting multicolored patterns have beautiful and artistic effects, increasing 
the value of the cloth above that of plain dyed cloth. The coloring matter is pasted with the 
help of a thickening agent to relegate it to the design area. Correct color, sharpness of mark, 
levelness, good hand, and efficient use of dye are all required for a successful print.
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Introduction                                                                    

Textile printing is a branch of the textile wet pro-
cessing industry that is quickly becoming a popu-
lar technique for all fibers, fabrics, and garments. 
Fundamentally, printing is a type of colorings 
in which the colors are applied to specific areas 
of the fabric instead of the entire fabric. The re-
sulting multicolored patterns have beautiful and 
artistic effects, increasing the value of the cloth 
above that of plain dyed cloth. The coloring mat-
ter is pasted with the help of a thickening agent to 
relegate it to the design area. Correct color, sharp-
ness of mark, levelness, good hand, and efficient 
use of dye are all required for a successful print. 
All of these variables are affected by the type of 
thickener used [1]. Thickeners have long been the 
main ingredient in textile printing pastes. They 
have a high molecular weight, a high viscosity in 
an aqueous medium, good storage, a long hydra-
tion time comparable to other printing paste ma-
terials, and are colorless. They offer print paste 
plasticity and stickiness, as well as the ability to 
add designs without bleeding. Printing pastes’ pri-
mary purpose is to catch, adhere, and move dye-
stuff to the appropriate cloth. Various well-known 
synthetic and natural thickeners have been used. 
There are four important approaches to produce 

thickeners: to provide the requisite viscosity to the 
print paste, to bring the printing ingredients into 
the fabric surface, and to avoid premature contact 
between the printing ingredients. Low concentra-
tion of polymers with a high molecular weight. 
Materials with a high concentration but low mo-
lecular weight. Two immiscible fluids are emulsi-
fied.[2]

Attractive properties of thickeners affect the 
consistency of printing paste: Stability of printing 
paste in terms of storage, strain, and temperature 
The properties of the dry film that has been made, 
Impact on the yield of color, Simplicity of prepa-
ration removing the fabric from the surface Low 
cost and easy to obtain It’s simple to get rid of by 
washing it after it’s dried. The distribution of print-
ing paste is homogeneous, Effects on the climate 
Printing styles and techniques, the fabric that was 
used Compatibility and stability with a variety of 
printing ingredients, such as dyes and auxiliaries 
Develop sharp outlines that don’t bleed or spread, 
to keep the dry film from dusting, it should have 
good mechanical properties, to get the most out of 
your paint, make sure you have strong diffusion, 
Condensed water absorbs well, Condensed water 
absorption is good to ensure that dye and water 
molecules can penetrate the fibers, It’s not sup-

J. Text. Color. Polym. Sci., Vol. 18, No. 1, pp. 55-64 (2021)

Journal of Textiles, Coloration and Polymer Science
https://jtcps.journals.ekb.eg/

5



56

J. Text. Color. Polym. Sci. Vol. 18, No. 1 (2021)

SARA. A. EBRAHIM et al.

posed to retain the colorants or keep it away from 
the fabric. To avoid spreading and wetting, allow 
plenty of time to dry. To avoid “fish-eyes,” clarity 
and good solubility are needed. [1]

Definition                                                                             

Thickeners are thick materials that give print-
ing pastes gumminess and plasticity, allowing 
them to be applied to cloth surfaces with precise 
design outlines and without bleeding or scatter-
ing. [1] Thickeners are viscous pastes used in tex-
tile printing that are made up of either high mo-
lecular weight polymer solutions or liquid phase 
emulsions. Chemicals used to come from sev-
eral chemical groups. At low concentrations, un-
branched polymers create viscous solutions, but 
as tensile increases, the viscosity decreases. [2]

Classification of thickener                                         

Emulsions
Emulsions are created by dispersing oil in 

water and water in oil. As water-in-oil emulsions 
with a high Dissolved solid, their use pollutes 
wastewater with badly biodegradable or non-
biodegradable hydrocarbons. Mineral oils are 
deposited in water treatment plants’ wastewater 
and degraded in very small amounts by microbes. 
Because both phases of the thickener are volatile 
and have no effect on handle or fastness, the use 
of emulsified thickeners (o/w type) results in ex-
cellent fastness properties, a high degree of clev-
erness, sharp outlines, and a smooth handle in the 
printed fabric. The presence of large amounts of 
white spirit has three major drawbacks that limit 
its use in many countries: the risk of explosion 
during fabric drying if the airflow is inadequate, 
environmental pollution, and increased costs due 
to rising oil prices and a declining availability of 
oil products. [3]

Synthetic thickeners
Synthetic thickeners are long-chain polymers 

with partly cross-linked carboxylic groups. The 
compounds have the potential to swell dramati-
cally in water and form high viscosity gels when 
neutralizing [2]. Synthetic polymers such as poly-
vinyl alcohol, polyvinyl pyrrolidine, polyacrylic 
acid, and polyacrylamide are used to make them. 
They are the products of the polymerization of 
their respective monomers. In comparison to nat-
ural and semi-synthetic goods, they are typically 
very costly. The main benefit of synthetic thicken-
ing agents is that they can be tailored to a specific 
situation. [1]

Natural thickeners
Natural thickeners are polysaccharides ob-

tained from natural sources such as plant exu-
dates, seaweeds, seeds, and roots are widely used. 
Some of them are suitable for prints using a spe-
cific dye category, but they must be chemically 
customized to meet the printing requirements.

The following are the most effective natural 
thickeners

a) Starch and its derivatives
b) Soluble Cellulose derivatives
c) Gums

are formed from seeds or roots of plants such as 
guar gum [1] (Guar gum is an organic gum that 
is obtained from the Guar seeds and is an organic 
thickening agent. Guar beans have a thick endo-
sperm that contains galactomannan gum, which 
gels in water. Guar gum, as it is popularly called, 
is widely used in food and industrial applica-
tions). [2]

Extracts of seaweeds such as Alginate (So-
dium alginate thickeners, unlike starches and 
gums, do not chemically bind with the fabric’s 
structure or interfere with the fiber reactive dye. 
Many benefits of sodium alginate include good 
permeability, uniform color, ease of washing, lack 
of sticking to the cylinder and scraper, soft hand 
feel, good plasticity. [2]

Modified natural thickeners
Semi-synthetic thickening agents are natural 

thickeners that have been modified. These are 
created by using chemical, physical, and thermal 
methods to alter cellulosic materials, starch, and 
gums. Recently, modified polylactic acid was 
used as a thickening agent. Biodegradable ma-
terials are regarded as one of the most important 
areas of materials science. Polylactic acid, polyg-
lycolic acid, and polycaprolactone are only a few 
examples of biodegradable polymers. This is due 
to their intrinsic and important renewable prop-
erties, such as transparency, good film-forming 
properties, high-quality thermal stability, and 
good mechanical and processing properties, as 
well as other significant properties such as bio-
compatibility and biodegradability. [1]

A natural or synthetic polymer can be used as 
a thickener. The use of man-made thickeners in 
the printing industry has several negative envi-
ronmental consequences. However, this effect can 
be mitigated by substituting eco-friendly natural 
thickeners for synthetic ones. The sources of nat-
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ural thickeners are widely distributed across the 
plant kingdom and are widely available. Natural 
thickener constituents are non-allergic and non-
toxic to humans, posing no health risk. The most 
important requirement for thickeners in textile 
printing is that they be either soluble in water or 
absorb water to form viscous solutions. [1]

Extraction of endosperm from seeds                      

The hull and cotyledons are removed mechan-
ically, physically, or chemically to obtain endo-
sperm. Extracting gum from P juliflora seeds in 
water overnight at room temperature, removing 
the hull and germ by filtration Gum was extracted 
from the filtrate by precipitating it in ethanol, then 
drying it at 45 degrees Celsius and milling it. In 
the case of a chemical method, whole seed treat-
ment with acid at high temperatures to carbonize 
the hull, which was then washed off. Sodium hy-
droxide treatment of P chilensis seeds manually 
separating the hull, endosperm, and cotyledons at 
high temperatures. [4]

Polysaccharides are monosaccharide poly-
mers. It is derived from a variety of natural 
sources, including plant sources (like pectin and 
guar gum), microbial sources (such as alginate, 
dextran, and xanthan gum), and animal sources 
(chitosan and chondroitin). Polysaccharides have 
a wide range of molecular weight and a complex 
chemical composition which contribute to diver-
sity in their property. Polysaccharides can be ef-
fectively chemically and biochemically modified 
due to the presence of distinct derivable groups 
on molecular chains, resulting in a wide range of 
polysaccharide derivatives. [5-8]

Polysaccharides are a type of carbohydrate 
that is highly complicated. They have excellent 
mechanical strength and can be used to make fi-
bers, films, adhesives, rheology modifiers, hydro-
gels, emulsifiers, and drug delivery agents. Some 
polysaccharides, for example, have been shown to 
improve drug-human mucosa contact due to their 
high mucoadhesive properties. Seed endosperm 
is a hydrogel composed of polymers, primarily 
polysaccharides that are released by seed coat 
epidermis upon imbibition. Myxospermy is a fea-
ture found in several plant species, such as Arabi-
dopsis thaliana (Arabidopsis), where the paste is 
composed of two layers. [4]

Natural gums                                                               

Natural gums are hydrophobic compounds 
that are primarily obtained from natural or mi-

croorganisms. Because the gum molecules are 
biological in origin, there is a significant differ-
ence in the linear chain length, branching features, 
and molecular weight. Natural gums hydrolyze to 
form a mixture of xylose, arabinose, galactose, 
mannose, and ironic acids, among others. Gums 
are classified into two types based on their origin: 
(a) plant exudate gum (including gum karaya, sa-
lai gum, and Arabic gum), and (b) seed gum (in-
cluding guar gum, locust bean gum, and tamarind 
gum) (c) microbial gum (xanthan gum, gallant 
gum, and dextran gum) and (d) marine gums (e.g., 
Alginic acids).[9-12]

Galactomannan gum in textile printing
Important sources of galactomannan

Leguminous plants provide the majority of 
the seeds of gum. Water solubility is primarily 
determined by the endosperms of seeds. Galac-
tomannan polysaccharides are extracted from the 
endosperm of plant seeds or microbial sources, 
specifically yeast and fungi Galactomannan has 
been found in non-leguminous seeds of few other 
species, including coffee arabica, Cocos Nucifera, 
phoenix dactylifera, Elaeis guinensis, phytele-
phas macrocarpa, and others. in a few exceptional 
cases, specifically glycine max, coat, and kernel. 
[13-16]

Natural function
The endosperm, the reserve source of plant 

polysaccharides, serves two physiological func-
tions: on the one hand, it serves as a food reserve 
for seed germination, and on the other, it main-
tains H2O by solution and thus inhibits complete 
drying of seeds, while also avoiding protein de-
naturation, particularly denaturation of enzymes 
essential for seed germination. [13, 14]

Galactomannan is neutral polysaccharides 
consisting of a linear mannan backbone with 
single galactose residue side chains. They are 
normally extracted from Leguminosae seed en-
dosperm, which is protected by the seed coat. [4] 
Galactomannan is water-soluble polysaccharides 
found in a variety of endospermic leguminous 
seeds. Galactomannan is a polysaccharide that is 
non-toxic and biodegradable. The endosperm of 
leguminous seeds is made up of galactomannan, 
but it also contains proteins, crude fiber, and fat, 
which must be separated through an extraction 
process. Galactomannan is typically produced by 
extracting endosperm powder. [3, 17, 18]

Extraction
Galactomannan can be extracted using one of 
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two methods: alcohol precipitation. The former 
entails extracting water and then precipitating it 
with ethanol and the latter involves complexation 
with Cu2+ and Ba2+ salts followed by ethanol pre-
cipitation. The endosperm, hull, and embryo make 
up the majority of the oval seeds. With a light mi-
croscope, galactomannan growth in leguminous 
plants has been split into 4 widely spaced stages: 
embryo growth, galactomannan deformation, late 
galactomannan deposition, and galactomannan 
maturation. And the specific time for each phase 
of development varies greatly depending on the 
species and growth environment of leguminous 
plants. [17, 19-21]

Polysaccharides were extracted in duplicate 
from Astragalus gombos seeds. Dry seed powder 
was dispersed in deionized water (1/75 (w/w)) 
for 2 hours with reflux and agitation. The water 
extract was then centrifuged and the supernatant 
was filtered through the following filters: (i) a fine 
mesh strainer for removing macroscopic insolu-
ble, and (ii) a sintered glass filter with a porosity 
of 3 (16-40 m). 

Using a rotary evaporator, the filtrate was con-
centrated by ten times under reduced pressure. 
The solution was cooled in an ice bath to 4°C 
before adding the trichloroacetic acid solution to 
precipitate and collect proteins.

Finally, polysaccharides were recovered from 
the supernatant after alcoholic precipitation using 
3 volumes of cold ethanol (96 %). After centrifu-
gation, the pellet was washed with acetone and 
filtered under vacuum on a sintered glass filter 
with porosity 2. This crude polysaccharide frac-
tion was dried overnight, crushed into a fine white 
powder, and labeled PSG. [22-26]

Structure and property of plant galactomannan gums
Polysaccharide’s basic element is a simple 

monosaccharide. In particular, the physical and 
mechanical characteristics, modifying approach-
es, and applications of plant galactomannan gums 
can be evaluated by degrading polysaccharides 
into monosaccharides. Together with the advance-
ment of inspection and analysis technology, the 
new technology will be applied to polysaccharide 
structure analysis.

Figure 1 shows typical structures of locust 
bean gum and tara gum with the linear main chain 
of β-(1→4)-linked mannose units and side chains 
of α-(1→6)-linked galactose unit. [26]

Polysaccharide gums have rheological proper-
ties as well. Guar gum is pseudoplastic in an aque-
ous solution. As the shearing action increases, the 
viscosity decreases, which becomes more appar-
ent as the polymer concentration and molecular 

Fig. 1. structures of locust bean gum and tara gum 
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weight increase. Aqueous solutions of guar gum 
at 1% concentration exhibit typical macromolecu-
lar biopolymer behavior. [19]

Modification of plant galactomannan gums
Several methods for modifying plant galacto-

mannan gums have been investigated. Plant ga-
lactomannan gums contain a large number of ac-
tive hydroxyl groups in their galactomannan mol-
ecules. Chemical and enzymatic methods are the 
two most common methods of modification. The 
hydroxyl groups could be changed by etherifica-
tion, esterification, or oxidation reactions using 
certain chemicals. Galactose side chains or frac-
turing the mannose main chain could be removed 
using an enzymatic method. [19]

Chemical modification
We can introduce hydrophilic groups into ga-

lactomannan molecules and decrease the hydro-
gen bond between both the molecules through 
chemical modification, increasing galactoman-
nan gums’ solubility, hydrophobicity, and swell-
ing speed. Simultaneously, the amount of water-
insoluble substance is reduced, and the clarity 
of the gums is improved. Chemical modification 
improves the properties of galactomannan gums, 
and application fields can expand. In particular, 
the grafted guar polysaccharide gum was more 
water-soluble. It can flocculate impurities in solu-
tions and absorb metal ions. 

Tripathy et al. grafted a 4-vinyl pyridine co-
polymer with partially carboxymethylated guar 
gum. [27] Its metal ion absorption and floccula-
tion properties were investigated. The graft co-
polymer that resulted outperformed the control 
in these properties. Singh et al reported a poly 
(methyl acrylate) graft with guar gum that used a 
persulfate / ascorbic acid redox pair. The efficacy 
of the grafted product in removing Cr (VI) from 
local industrial wastewater was tested. The exper-
iments revealed that the guar-graft-poly (methyl 
acrylate) could be reused five times. To establish 
a new hydrogel, polysaccharide guar gum (GG) 
was cross-linked with polyethylene glycol diglyc-
idyl ether in an alkaline solution. [19]

Galactomannan from fenugreek
Fenugreek is a leguminous herb that is widely 

grown throughout the world. Egypt, Iran, France, 
Turkey, Spain, Afghanistan, India, and North Af-
rican countries are among those represented. The 
two largest producing countries are India and 
North Africa. Each 100 g of fenugreek leaves con-
tains 89 percent H2O, 6% carbohydrates, 40% cal-

cium, 4% protein, and less than 1% fat. Guar gum 
has a galactose-to-mannose ratio of 1:2, whereas 
locust bean gum has a ratio of 1:4. This is in con-
trast to the 1:1 ratio of fenugreek. As a result of 
the extra galactose in the fenugreek gum powder, it 
has excellent solubility and dispersive-ness, result-
ing in the formation of a stable colloid over a long 
period. Mannan, on the other hand, is hydropho-
bic, meaning it is completely insoluble in water. 

However, because fenugreek gum is a combi-
nation of hydrophilic (galactose) and hydrophobic 
(mannan), it has surface-active, which means it is 
an emulsifier and can mix with both water and oil. 
Galactomannan gum was obtained from fenugreek 
seeds by grinding and sifting the seeds, washing 
and filtering them, precipitating them with ethyl 
alcohol, and drying them. Thus, obtained products 
were subjected to novel oxidation under a variety 
of conditions using microwave irradiation and so-
dium perborate (SPB) oxidant the oxidation pro-
cess of galactomannan fenugreek gum was carried 
out using microwave synthesis systems. [19, 28]

Screen printing was used to apply the pastes 
to the fabric. The color was fixed in an auto-
matic thermostatic oven. Following by washing 
was performed following the dye manufacturer’s 
recommendations, thoroughly rinsing with cold 
water, Treatment with hot water, soaping near-
boiling water, washing with hot water, Finally, 
rinsing with cold water. Color strength values and 
overall color fastness properties for goods printed 
with the formulated thickener using microwave 
irradiation and the formulated thickener using 
standard heating are either greater or equal to the 
corresponding samples printed.[9]

Tamarind seeds gum in textile printing                      

Tamarind seed gum, also known as tamarind 
kernel powder (TKP), is one such material that 
has the potential to be investigated for commer-
cial applications as a thickening agent in textile 
printing. Tamarind seed gum is classified as a 
galactoxyloglucan which is a highly branched 
carbohydrate polymer high in the polysaccharide 
xyloglucan (~65-72%) and contains glucose, xy-
lose, and galactose units in a 3:2:1 molecular ra-
tio. It is environmentally friendly and has natural 
thickening properties, as well as the advantages of 
being environmentally friendly and having a low 
production cost. It is a plentiful and inexpensive 
by-product of the commercial or non-commercial 
tamarind fruit and pulp industry, and it can serve 
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as a good source of tamarind seed, which can be 
used as a textile thickener. [26]

Methods of Isolation and Extraction of TSP Large 
scale

Tamarind seed gum is a galactoxyloglucan, 
a branched-chain carbohydrate polymer rich in 
polysaccharide xyloglucan (65-72%) and con-
taining glucose, xylose, and galactose units in a 
molecular ratio of 3:2:1. It is biodegradable and 
has natural thickening properties, as well as the 
advantages of being environmentally friendly and 
having a low production cost. [26]

Method 1
The coat of tamarind seeds is removed, reveal-

ing the white part of the seeds. Grinded tamarind 
seed into a coarse powder, then soak in distilled 
water for 24 hours. TSG launch gum, TSG isola-
tion with muslin cloth the marc is removed from 
the gum, and an equal amount of absolute ethyl 
alcohol is added to the gum, forming a precipitate 
that is separated by filtration. The isolation pro-
cess is repeated until the material is free of gum. 
The separated gum is dried in a hot air oven at 
40°C. The dried gum was then powdered and kept 
at room temperature in airtight containers.

Method 2
Take tamarind kernel powder and mix it with 

cold distilled water to make a slurry. The slurry is 
then poured into a pot of boiling distilled water. 
In a water bath, the solution is boiled with con-
stant stirring. The resulting thin clear solution is 
kept overnight to allow the majority of the pro-
teins and fibers to settle out. After that, the solu-
tion is centrifuged. By continuously stirring, the 
supernatant is separated and poured into double 
the volume of absolute ethanol. The product was 
sandwiched between two layers of felt. The pre-
cipitate is washed with absolute ethanol, diethyl 
ether, and petroleum ether before being dried un-
der a vacuum.

Method 3
Tamarind kernel powder (TKP) was defatted, 

and the powder is further ground using a hammer 
mill or a Pin mill to reduce the size of the pow-
der to less than 100 mm. Initially, only a multi-
technique approach is used to characterize and 
standardize gums and mucilage. Standard prepa-
rations must be developed to improve quality, ef-
ficacy, and safety. [6]

Method 4
The tamarind seeds were dried and the seeds’ 

coats were manually removed. The coatless seeds 
were then ground in a ball mill and sieved through 
a 355 nm mesh sieve. [29-31] Tamarind kernel 
thickener is used for printing polyester fabric giv-
ing a sharp outline and the color was observed to 
be uniform. [26]

Natural thickener from plants                                        

Guar gum
Guar gum is a novel agrochemical derived 

from the endosperm of the cluster bean. It is 
commonly used as an ingredient in food, medi-
cal, paper, textile, explosive, oil well drilling, and 
cosmetic products throughout the form of guar 
gum powder. Because of its capacity to establish 
hydrogen bonds with water molecules, guar gum 
has industrial applications. [32]

Guar gum, derived from the endosperm of Cy-
amopsis tetragonolobus or Cyamopsis psoraloi-
des, is one of the cheapest sources of galactoman-
nan. It is a member of the Leguminosae family. 
Guar gum is a high molecular weight polysac-
charide obtained from the guar plant that has a 
white to yellowish-white appearance and is col-
orless. The guar plant grows to a height of about 
0.6 m, with pods ranging in length from 5 to 12.5 
cm. Guar gums are an example of a hydrophilic 
polysaccharide. They have a rod-like polymeric 
structure with galactose side chains linked on the 
mannose backbone at a molecular ratio of 1:2 on 
average. Straight chains of D-mannose units are 
linked together by β (1-4) glycoside linkage, and 
D-galactose units are linked together alternately 
by (1-6) glycoside linkage. Guar gum has distinc-
tive and intriguing physical properties. In most 
cases, it is insoluble in hydrocarbons, fats, alco-
hols, esters, and ketones. Guar gum is only soluble 
in water. In the presence of water, galactose units 
on mannose units interact with water molecules, 
resulting in inter-molecular chain entanglement, 
which aids in the thickening and increasing vis-
cosity of the solution. [12]

Production
Guar gum is a gel-forming galactomannan 

procured by grinding the endosperm portion of 
Cyamopsis tetragonolobus, a leguminous plant 
grown for decades primarily in India and Paki-
stan, where it is a major crop that has long been 
used as food for humans and animals. The guar 
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plant is primarily a sun-loving plant that is toler-
ant of high ambient conditions but extremely vul-
nerable to frost. The plant requires a soil tempera-
ture of 25–30°C and, ideally, a dry climate with 
sparse but consistent rainfall for fast growth. Rain 
is required for optimal growth of the guar plant 
planting time, as well as to induce seed growth 
and development. Extra moisture during the early 
growth stages but after seed maturation leads to 
lower quality guar beans. 

The monsoon rain pattern in northeastern India 
and Pakistan usually provides optimal growing 
conditions for guar. India and Pakistan produce 
nearly 90 percent of the world’s guar. Because 
of the crop’s distinctive requirement for the right 
amount of rain at the right time of growth and 
maturation, this crop is heavily reliant on yearly 
rainfall patterns, causing occasional large swings 
in guar supply and prices. Guar is also grown in 
the southern hemisphere in semi-arid zones such 
as Brazil, Australia, South Africa, and the south-
ern states of the United States such as Texas and 
Arizona. [32]

Guar gum manufacturing
The ground endosperm of Cyamopsis 

tetragonolobus is used to make guar gum (see 
Figure 2). [33] There are a variety of mechanical 
processes used in the commercial extraction of 
guar gum from seeds, including sieving, polish-
ing, attrition, and roasting. Due to differences in 

the hardness of the constituents, endosperm can be 
removed easily from its constituents. Guar splits 
are gained after the separation of the hull and 
germ. After heat treatment, the hull is very easy 
to isolate using either attrition milling or different 
kinds of affect mills. Smelting easily recovers the 
finer germ and hull fractions from the endosperm. 
The powdered guar gum is then obtained through a 
milling process. The obtained guar gum is purified 
further by dissolving it in water, precipitating it, 
and recovering it with ethanol or isopropanol. [12]

Physical and chemical properties
Rheology

On dispersion, guar gum swells and/or dis-
solves in polar solvents, forming strong hydrogen 
bonds. It only constructs weak hydrogen bonds in 
nonpolar solvents. The percentage of guar gum 
dissolution and viscosity advancement usually 
increases as particle size, pH, and temperature de-
crease. Guar gum exhibits pseudoplastic or shear-
thinning behavior in the aqueous phase. This 
means that viscosity decreases with increasing 
shear rate, as demonstrated by many high molecu-
lar weight polymers. Guar gum aqueous solution 
shear-thinning behavior rises with polymer con-
centration and molecular weight. Guar gum aque-
ous solutions do not exhibit yield stress properties 
either. [33]

Viscosity
The most important property of guar gum is 
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its ability to hydrate quickly in cold water systems 
to produce viscous fluid solutions. When fully 
hydrated, guar gum creates a viscous colloidal 
dispersion, which is a thixotropic rheological sys-
tem. Diluted solutions of guar gum with a concen-
tration of less than 1% are far less thixotropic than 
solutions with a concentration of 1% or higher. 
Guar gum’s viscosity, like that of other gums, is 
affected by time, temperature, concentration, pH, 
ionic strength, and agitation type. [33]

Hydrogen bonding activity
Guar gum’s hydrogen bonding action is due 

to the influence of a hydroxyl group in the guar 
gum molecule. Guar gum forms hydrogen bonds 
with cellulosic and hydrated minerals. The elec-
trokinetic characteristics of any system are signif-
icantly altered by the addition of guar gum. [33]

Using natural thickeners as an alternative to 
industrial thickeners                                                      

Because of their biocompatibility and low tox-
icity, plant-based thickeners are appealing alter-
natives to synthetic thickeners. Natural thickeners 
are recommended over synthetic thickeners be-
cause they are less expensive, more readily avail-
able, and nonirritant in nature. Natural products 
are also typically nonrenewable sources of supply 
for a long time. Synthetic thickeners have several 
drawbacks, including high costs, toxicity, and pol-
lution of the environment. They are derived from 
nonrenewable resources and may have negative 
side effects. [33]
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المثخنات الطبيعية في طباعة المنسوجات
سارة امين ابراهيم1، احمد جمعه حسبو2، حنان علي عثمان1
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33 شارع البحوث (شارع التحرير سابقاً)، الدقي، ص.ب 12622، الجيزة، مصر
.
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