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Abstract
India is the largest producer of Guar, contributing 80% of global production annually. Cluster bean (Cyamopsis
tetragonoloba) commonly known as Guar is native to India and has been used traditionally as vegetables, cattle
food, and green fodder in agriculture. Guar seeds consist of three parts; seed coat or hull, endosperm, and germ.
Hull consists of (14-20%) of guar seed by weight, endosperm (35-45%), and germ (43-47%) (Srinivasan.,
2020). The endosperm contains a natural polysaccharide named guar gum and is non -toxic, eco-friendly, and
easily available. The polysaccharide is mainly composed of galactose and mannose unit that provide gelling
effect to the gum. Guar lipids are a rich source of antioxidants, used as a stabilizer, and help to increase the shelf
life of oils and fats. It is known for its potential in various industries such as food, textile, bakery , and dairy,
pharmaceuticals, cosmetics, miming, oil drilling, and explosive industry (Mudgil, et al., 2014). Guar gum acts
as gelling, binding, ice crystal inhibitor, and thickening agent in the beverages industry. Guar seeds contain
chlorogenic acid, gallotannins , and gallic acids as phenols. The sterols present in guar seeds are sitosterol,
campesterol, brassicasterol, and cholesterols. (Thombare, et al., 2016) Cyamopsis tetragonoloba is well known
medicinal plant useful in lowering low-density lipoproteins and improving heart health. It is rich in folic acid
and iron content which helps to increase hemoglobin production and oxygen binding to blood. Cluster beans
contain a good amount of calcium and phosphorous, which improves bone health. Anticancer, and
antimycoplasmal activities are found in Guar seeds.
Keywords: Antioxidants; chlorogenic acid; gallotannins; gallic acids, sterols

Introduction:
India is one of the major growers of oilseeds. Due to diversity in agri-ecological and climatic changes India
produces more than 15 oilseeds crops annually. Natural occurring substances are getting more importan t
because of their eco-friendly, biodegradable, non-toxic, and easily available nature. Cluster bean (Cyamopsis
tetragonoloba) commonly known as Guar is native to India and traditionally used as a source of vegetable,
cattle feed, and fodder. (Micheal et al. 2015). Commercially, guar gum is the most important derivative of guar
seed and is used in a variety of industries such as food processing, oil, gas, paper, textile, cosmetics, mining, and
explosives. Gums are water soluble, plant derivatives, mainly carbohydrates by nature, and are often
misunderstood with rubbers, resins, and latex of any plants (Heyne et al. 2014). These are majorly used with
beverages, processed cheese, bakery, frozen foods, canned foods, dairy products , and water treatment, etc. Guar
gum is well known for its gelling, binding, strengthening, moisture binder, and ice crystal inhibitor properties.
(Barth; 2016). India is the world’s largest producer of guar, contributing about 80% of world production
annually. The term guar arises from the word “Gowahaar” Gow means Cow and Ahaar means to feed. Guar is a
multi-purpose Kharif season leguminous crop (Prem et al. 2005). Guar seed consists of three major parts seed
coat or hull, endosperm, and hull. Hull consists of (14-20%) of guar seed by weight, endosperm (35-45%), and
germ (43-47%). Guar gum is an excellent raw material in the cosmetic industry. The unique cosmetic properties
of guar gum include cold solubility, viscosity enhancement, solvent resistance film forming, protective colloid,
wide pH range resistance, stability, non-toxic nature, safe and cheap (McKiernan 2016). Guar gum colour varies
from white to cream and yellowish-white, it is odourless in nature. Phenolics and flavonoids play important role
in the bioavailability and bio accessibility of Guar seeds. Various phenolics such as chlorogenic acid,
gallotannins and gallic acids compounds in leguminous based plants food has large diversity in chemical,
physical and biological formation, can be extracted and isolated by high performance liquid chromatography

18000

ijariie.com

2256

Vol-8 Issue-4 2022

IJARIIE-ISSN(O)-2395-4396

(Ercelebi and Ibanoglu, 2019). Phenols and flavonoids present in guar seeds play an important role in treatment
of various cardiovascular and nervous system related diseases (Hartemink, et al., 2014). Anti-nutrients tannins,
phytates and oxalates negatively effects the minerals and vitamins availability. Major volatiles observed from
Guar seed oils are furfuraldehyde, ethyl benzoate etc. Cyamopsis tetragonoloba is well known for medicinal
plant useful in lowering low density lipoproteins improving heart health (Keshin S. et al., 2007). The endosperm
contains the Galactomannan (gum) and guar gum or guar. Refined splits is derived from this part of the seed.
Guar gum powder is obtained from processing the guar gum or guar refined splits. There are several grades of
guar gum powder, depending upon colour of guar gum powder white to creamy coloured, free flowing odourless
powder, free from foreign matter, there are several grades of powder vary in different viscosities a nd granule
size (Rakesh Pathak; 2015). Its ability to suspend solids, bind water by hydrogen bonding, control the viscosity
of aqueous solutions, and form strong tough films are the major reasons for its use in various industries (Sumnu ,
et al., 2010). The remaining two parts, hull and germ, are enriched in protein. Various forms and derivatives
according to the availability for different industries petroleum, paper, food and pharmaceuticals (Ercelebi and
Ibanoglu, 2019). It is rich in folic acid and iron content which helps to increase haemoglobin production and
oxygen binding to blood. Cluster beans contains good amount of calcium and phosphorous, which improves
bone health. Anticancer, antimycoplasmal activities are found in Guar seeds. Leaves of Guar plant are used to
cure night blindness. Seeds are used as chemotherapeutic agent against smallpox. Boiled guar seeds are used in
treatment of plague, head swellings and swellings due to bone breakage. (Patel J.J, et al., 2014)

Part of seed

Fibre (%)

Ash (%)

Moisture (%)

Sugars

References

Hull

Protein
(%)
5.0

36.0

4.0

10.0

D-Glucose

Endosperm

5.0

1.50

0.6

10.0

Galactomannan

Germ

55.5

18.0

4.6

10.0

Glucose

(Hartemink
et al. 2014)
(Keshin S. et
al. 2007)
(Miller J.N
2014)

Table 1. Nutritional composition of Guar seed (per 100 gm)

Extraction process of Guar gum from guar seed:

Guar seed

Splitting

Unhusked guar splits

Dehusking

Dehusked guar splits (90% gum with residue)

Flaking
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Hot air grinding

Guar gum powder

Fig 1. Extraction process of Guar gum from guar seed:

Flowsheet of oil extraction by solvent method:

Take 5 gm of powdered sample in thimble

Weigh the empty cleaned round bottom flask

Set the Soxhlet assembly at 60℃

Add 200 ml of petroleum ether to assembly

Run the assembly for 4-6 hours

Cool down the assembly and remove the flask

Evaporate the solvent on hot plate at 70℃

Dry the solvent in hot air oven at 60℃- 30 min

Weigh the flask with oil content
Fig 2. Oil extraction of guar seed by solvent method
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Pretreatment of Guar seeds prior to oil extraction:
Seeds were stored in an air light chamber to maintain the moisture level and temperature constant. Seeds were
cleaned by winnowed or sieving was done to remove dirt, sand and metal particles. Seeds were grinded finely
powder was separated by sieving. 5g of grinded sample was taken in a thimble. Sample was fixed in soxhlet
assembly with water inlet and water outlet. Note down the empty weight of flask. Petroleum ether was poured in
the soxhlet assembly and heater was switched on and temperature was set at 60°C. When extraction of oil cycle
started note down the time and complete the same cycle for 6-8 hrs. Assembly was cooled down and take out the
flat bottom flask. Excess of solvent was dried by placing flask on water bath at 60°-70°C, after complete
removal of solvent, keep flask in hot air oven for half an hour at temperature of 80°C. Note down the weight
(𝑓𝑖𝑛𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑙𝑎𝑠𝑘−𝑒𝑚𝑝𝑡𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑙𝑎𝑠𝑘 )
after solvent removal. Oil efficiency is calculated by
× 100.
𝑠𝑎𝑚𝑝𝑙𝑒 𝑤𝑒𝑖𝑔ℎ𝑡

Crushing and pressing of oilseeds are traditional methods of oils extraction, due to advancement and innovative
technology using artificial intelligence oils and fats industries are growing more with help of automation in
plants and industries. Crude oil is refined and processed in three main steps: neutralization, bleaching and
deodorizing, which remove off- flavors, improve colors and free fatty acids formed due to hydrolytic or
oxidative rancidity in oils and fats. Rancidity leads to cause degradation of chemical and nutritional properties
of oils and fats. Heating of oil at various time temperature is necessary in each step of processing of oils and
fats. Refining process can be batch process or with the help of equipment’s it may be continuous. Different oils
and fats have different fatty acids composition, which can be analyzed by using gas - liquids chromatography.
Oils and fats are neutralized by using caustic soda in various concentration. On saponification of oils with
caustic soda sodium and potassium salts are formed also known as soaps which can be washed from oils by
using water. Oils and fats are bleached by using activated carbon or bleaching earth at atmospheric pressure.
Bleaching results in lowering down the color pigments like chlorophyll, pheophytins & carotenoids and helps to
get oils of light color. After heating and mixing the oil clay is removed by filtration process; oil obtained after
bleaching results in more stable and more flavorful.

Sl. No.
1.

Industry
Textile printing

Uses
Cotton, rayon, wool
sizing, carpet printing

Expected Function
Reduce wrap breakage
& dusting film

References
(Heyne and
Whistler; 2017)

2.

Paper

Wrapping, paper, craft,
photographic paper, filter

(Mudgil et al. 2019)

3.

Oil well drilling

Drilling fluids hydraulic
fracturing

4.

Explosives

5.

Fire fighting

Stick explosives, blasting
slurries
Water for fighting fire

6.

Coal mining

Coal suspension, stock

7.

Tobacco

8.

Water treatment

9.

Photography

10.

Pharmaceuticals

Reconstitution of
tobacco
Industrial & drinking
water
Emulsions, gelatin
solutions
Medicines, diabetic
treatment, laxative
slimming aids, gastric
hyper acidity, vitamin
formation

Replaces hemicellulose, increase
strength
Control of water loss,
viscosity, suspension,
mobility
Water proofing, gelling
agent
Friction reduction,
dispersion and direction
control
Friction reducing
suspending agent
Binding &
strengthening agent
Coagulant aid

11.

Cosmetic uses
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Gelling, hardening
agent
Cholesterol treatment
appetite depressant,
Reduction of urinary
glucose loss, appetite
depressant, stable water
suspension
Detergent, compatible

(Goldstein and
Alter; 2019)
(Chudzikowski;
2017)
(Barth; 2018)

(Mark H.F et al.
1963)
(Kesin S.O et al.
2007)
(Grasdalen and
Painter; 2019)
(Tripp et al. 2018)
(Ercelebi and
Ibanoglu; 2019)

(Presto et al. 2016)
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12.

Bakery

conditioner, lotions,
ointments, tablets
Bread, cake, pastry, icing

13.

Frozen foods

Ice-cream, soft serves

14.

Dairy products

Yoghurts, molasses,
desserts

15.

Instant mixes

Pudding sauces, desserts,
beverages

16.

Processed cheese

Cottage cheese, cream,
cheese
Table 2: Industrial application of guar gum

thickener, granulating
Moisture retention,
prolong shelf life
Water retention, ice
crystal inhibitor
Inhibits when separates
keep
texture after sterilization
Fast cold dispersible,
thickening & text rising
agents
Increase the yields of
curd solids

(Sumnu et al. 2010)
(Shaikh et al. 2020)
(Ghodke S.K 2009)

(Mehta et al. 2019)

(Klis & Micheal
2016)

Phytochemical properties of guar gum:
Guar plants leaves and pods contains carbohydrates, protein s, fibres, ascorbic acid and tannins like gallic acid,
caffeic acid, vanillic, gentistic acid (Khare; 2007). Wang et al 2007 has reported various flavonoids by HPLC
technique and reported 1.114 mg daidzein, 0.700 mg genistein, 0.553 mg quercetin and 14.460 mg kempherol
per 100g sample. High concentration of kampherol in guar seeds increase the nutraceuticals and pharmaceuticals
applications. Polyphenol includes chlorogenic acid, ellagic acid, gallotannins etc. (Daniel et al. 2016).
Depending upon the stage of maturity of guar plant this concentration varies. Concentration of polyphenol
ranges in 0.69-1.26%, 0.12-0.49% for gallic acid, 0.21-0.51% for gallotannins, 0.13-0.23% for flavanols. Total
lipids content in guar seeds was reported as 7% by weight of guar seed meal which includes triacylglycerol,
hydrocarbon sterol ester, free fatty acids and polar lipids . (Satya et al. 2018).

Extraction of active metabolites from cluster beans:
Active metabolites were extracted and optimized by using six solvents (crude methanol, n-hexane, chloroform,
ethyl acetate, butanol and aqueous alcohol) from guar seeds to check the antioxidants such as total phenol
contents (TPC), free radical scavenging activity (FRSA) by DPPH (2,2- diphenyl-1 picrylhydrazyl) assay.
Antidiabetic and anticancer study was conducted by α-amylase inhibition and MTT (3-(4,5-dimethyl-2thiazolyl)-2,5-diphenyl-tetrazolium bromide) assay. Ethyl acetate and methanol extract have more antioxidants
potential with highest TPC (16.38 mg GAE/g) and TFC (8.15 mg/CE/g). Methanol extract presented the highest
free radical scavenging activity (46.31) (Saima Riaz et al 2017).

Application of Guar Gum in food industries:
Beverages: Guar gum is used in beverages for thickening and viscosity control to increase the shelf life. Guar
gum is easily soluble in cold water and due to its several inherent properties which makes it easy to use in
beverage processing plants. (Tripp, et al., 2018)

Processed Cheese: Weeping or syneresis is a serious problem in cheese processing. Guar gum controls
syneresis by water phase management due to which texture and body of cheese products improves. (Kliss;1996)
3% of guar gum was added to the total weight of products and fou nd that guar gum helps to soft the cheese by
enhances the total yield of total curd solids and provides softer curve with separated whey. Low- fat cheese was
produced by addition of guar gum at (concentration of 0.0025-0.01%) without changing rheology and texture as
compared with full-fat cheese. (McKiernan; 2016)

Processed meat products: Guar gum has strong capacity to hold hot as well as cold water, therefore syneresis
control, prevention of fat migration during storage, viscosity control of liquid phase during processing and
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control of accumulation of the water in the during storage to use as binder and lubricant in the production of
sausage products and stuffed meat products (Mehta, et al., 2019).

Bakery products: Addition of 1% guar gum in cake and biscuit dough results in improve machinability of the
dough to desirable binding and film- forming properties that decrease the penetration of oils and fats. Guar gum
in addition with 3% starch was found to be effective in prevention shrinking, cracking and dehydration of
frozen- pie fillings. (Sumnu et al. 2010) Guar gum helps to increase the loaf volume of wheat bread dough on
baking. Guar gum also retards staling in chapati at room temperature as well as refrigerated temperature by
controlling retrogradation of starch. (Brennan and Tudorica; 2008)

Salad dressing and sauces: Guar gum in salad dressings, acts as an emulsifier and stabilizer by enhancing the
viscosity of water phase and decrease the separation rate of water and oil phase. 0.2-0.8% of guar gum was
added in salad dressing mixture to show its dispersibility and compatibility with high acidic emulsions
(Greenberg, 2003). As compared to other hydrocolloids like carboxy methyl cellulose, sodium alginate, gum
acacia and pectin; addition of guar gum shows better results for consistency of tomato ketchup ( Gianniniet al
2006). Serum loss and flow value of tomato ketchup was decreased by addition of guar gum which makes it a
novel thickener (Gujral et al. 2002).

Effect of antioxidant and antibacterial properties of guar gum coating containing spices extracts and its
application on tomatoes:
Guar gum based edible coatings have been found to increase the shelf life and storage conditions of fruits and
vegetables. Guar gum coating to tomatoes were successful to preserve the quality parameters of tomatoes
throughout storage. The rate of change in titratable acidity, pH and total soluble acids were found to be more of
guar gum extract with ethanol as compared to guar gum mixed with methanol. The percent rate of antioxidants,
bioactive compounds are found to be more in fresh tomatoes as compared to tomatoes coated with guar gum.
(Ayeza Naeem et al 2018)

Physicochemical properties of bread using hull less barley & guar gum:
Bread was made with hull less barley (0%, 10% and 20%) and guar gum (0%, 1%, 1.5% and 2%) in different
concentration, to evaluate the physicochemical properties like extensibility, hardness and colour parameters.
Mixed bread with 20% hull less barley and 1% guar gum was analysed as the best for physicochemical
properties. 200 ppm of ascorbic acid was added to improve the nutritional and sensory values of the bread mixed
quality. (Zahra Sheikholeslami et al 2017).

Guar gum in pharmaceutical industries: Guar gum has potential applications in pharmaceutical industries as
formulation and agents for many drugs due to its ability to form viscous dispersion or gel formation (Yoon et al.
2008). Guar gum is getting more importance because of their eco-friendly, biodegradable, non-toxic, easily
available nature. Guar gum plays an important role in solid, liquid or semi-solid forms as film forming, viscosity
enhancer, emulsifier and stabilising agent. Guar gum and is derivatives are used in drugs coating material, nano emulsions, hydrogels and nanoparticles formulations. (Butt et al. 2007) It is used to promoting regular bowel
movements, relieving constipation and reduces post-prandial blood glucose absorption in small intestine.
(Rideout et al. 2008)

Guar gum in treatment of diabetes: Guar gum used as thickener and stabilizer in pharmaceutical industries.
David J.A, et al. reported gum and its derivatives to control blood sugar. Studies showed that guar gum is
helpful to reduced postprandial rise in blood glucose and insulin concentrat ion. They reported that total
cholesterol level and triglyceride concentration in blood was lowered by consuming guar gum. Biesenbach G et
al reported that combination of pectin with guar gum helps in treatment of hyperlipidaemia, results indicate in
the reduction in blood glucose level and plasma insulin.
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Guar gum in treatment of Cancer: Cancer due to intestinal disorders and colorectal cancer is cured by guar
gum and its derivatives. Chourasia M. et al reported by making guar gum microsphere crosslinked by
emulsification with glutaraldehyde and other drugs which are released in colon for the treatment of colorectal
cancer.

Guar Gum in Cosmetic Industry: Guar gum plays an important role in cosmetic industry due to its non-toxic,
wide pH range stability, viscosity enhancing, cold water solubility. (Sobha and Tharanathan 2009). In tooth
paste formulation guar gum is used to impart flowing nature, so paste can be extruded from collapsible tubes
with small force (Mathur and Allen 2005). In creams and gels guar gum helps to prevent phase separation by
preventing weeping, increase emulsion stability, prevents water loss and reduced the migration of fog. Guar
gum in concentration of 0.02-0.08% is added in hair colourants as thickener. (Garti and Lesser 2001)
Phenolics of Cyamopsis tetragonoloba:

Quercetin – CSSB00015191104

Genistein – CSSB00000023541

18000

ijariie.com

2262

Vol-8 Issue-4 2022

IJARIIE-ISSN(O)-2395-4396

Kaempherol – CSSB00000028725

Caffeic Acid – CSSB00011195073

Gallic Acid – CSSB00000212154
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Ellagic acid - CSSB00000033518

Coumarin – CSSB00000186159

Sterols of Cyamopsis tetragonoloba:

Beta-sitosterol – CSSB00020619659
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Stigmasterol – CSSB00020619759

Campesterol – CSSB00020645030

Avenasterol – CSSB00020627677

SUMMARY and CONCLUS I ON

Guar gum is an important agrochemical derived from the seed endosperm of guar plant i.e Cyamopsis
tetragonoloba which is cultivated in India from the ancient time .Guar gum is a useful material to investigate. It
has a strong hydrogen bonding forming tendency in water which makes it a novel thickner and stabilizer.
Aqueous solutions of guar gum are very viscous in nature. Because of these properties it has wide applications
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in the industries like food, pharmaceuticals, textile, oil, paint, paper, explosive and cosmetics. This study tried
within the limits of available resources, to extract, characterize the components of the oil, and analyse the
phytochemical constituents of the seeds of Cyamopsis tetragonoloba. The partial characterization of mustard
seed oil was undertaken by looking at its physical and chemical properties and phytochemical analysis after
soxhlet extraction. The liquid state of the oil extracted makes it a good nutritional and industrial material
because of ease of use. Its organoleptic properties namely, colour, odour, and taste, serve the purpose of
distinguishing the genuine from adulterated oil as well as its degree of purification or refinement. It has yellow
colour, penetrating odour and slightly pungent acrid taste which can be attrib uted to the presence of such
substances as chlorophyll, carotenoids, oxidative products resins and other impurities since a pure fat and oil
and their constituent fatty acids are generally colourless, odourless and tasteless. Its solubility and miscibility
revealed that it is readily soluble and miscible with certain organic fats and oils are generally insoluble in water
since they contain a predominance of non- polar groups, but are soluble in certain organic solvents. Phenolics
and flavonoids play important role in the bioavailability and bio accessibility of Guar seeds. Various phenolics
such as chlorogenic acid, gallotannins and gallic acids compounds in leguminous based plants food has large
diversity in chemical, physical and biological formation, can be extracted and isolated by high performance
liquid chromatography. Phenols and flavonoids present in guar seeds play an important role in treatment of
various cardiovascular and nervous system related diseases. Anti-nutrients tannins, phytates and oxalates
negatively effects the minerals and vitamins availability. Major volatiles observed from Guar seed oils are
furfuraldehyde, ethyl benzoate etc. Cyamopsis tetragonoloba is well known for medicinal plant useful in
lowering low density lipoproteins improving heart health.

REFERENCES:
Carlson, W. A., Overton. (2018). Compatibility and manipulation of guar gum. Food
Technology, 16(10), 50.

Ghodke, S. K. (2009). Effect of guar gum on dough stickiness and staling in chapatti-an
Indian unleavened flat bread. International Journal of Food Engineering, 5(3).

M. L Bengoechea, C. Guerrero, Abraham, A. G. (2021). Prebiotic emulsions stabilized
by whey protein and kefiran. International Journal of Food Scien ce &
Technology, 56(1),76-85.

Garti N. & Leser, (2019). Emulsification properties of hydrocolloids. Polymers for
Advanced Technologies, 12(1‐2), 123-135.

Giannini, E. G., Mansi, C., Dulbecco, P., & Savarino, V. (2016). Role of partially
hydrolysed guar gum in the treatment of irritable bowel syndrome. Introduction
to Nutrition and Dietic 22(3), 334 -34.

Gittings MR, Cipelletti L, Trappe V, Weitz DA, In M, Marques C. Structure of guar in
solutions of H2O and D2O: an ultra-small-angle light scattering study. Journal
of Physical Chemistry 2000; 104:4381– 438

18000

ijariie.com

2266

Vol-8 Issue-4 2022

IJARIIE-ISSN(O)-2395-4396

Gittings MR, Cipelletti L, Trappe V, Weitz DA, In M, Lal J. The effect of solvent and
ions on the structure and rheological properties of guar solutions. Journal of
Physical Chemistry 2018;105:9310–9315. doi: 10.1021

Glicksman M (2015) Gum technology in the Food Industry Academic Press; New York
Goldstein AM, Alter EN (2019) Gum Karaya. In: Whistler (ed) Industrial
gum polysaccharides

Grasdalen, H., & Painter, T. (1980). NMR studies of composition and sequence in
Legume seed galactomannans. Carbohydrate Research, 81(1), 59-66.

Greenberg NA, Sellman D. Partially hydrolyzed guar gum as a source of fiber. Cereal
Foods World. 2017; 43:703–707.

Gujral, H. S., Sharma, A., & Singh, N. (2002). Effect of hydrocolloids, storage
temperature, and duration on the consistency of tomato ketchup.
International Journal of Food properties, 5(1), 179-191.

Hartemink, R. Schoustra, S. E., & Rombouts, F. M. (2019). Degradation of guar gum by
intestinal bacteria. Bioscience and microflora, 18(1), 17-25.

Heyne, E., & Whistler, R. L. (2018). Chemical composition and properties of guar
polysaccharide1, 2. Journal of the American Chemical Society, 70(6), 22

Hoffman, J., & Svensson, S. (1978). Studies of the distribution of the d -galactosyl side
chains in guar. Carbohydrate Research, 65(1), 65-71.

Hymowitz, T. (1972). The trans-domestication concept as applied to guar. Economic
Botany 26(1), 49-60.

Keskin, S. O., Sumnu, G., & Sahin, S. (2007). A study on the effects of different gums on
dielectric properties and quality of breads baked in infrared-microwave
combination oven. European Food Research and Technology, 224(3)

18000

ijariie.com

2267

Vol-8 Issue-4 2022

IJARIIE-ISSN(O)-2395-4396

Mark, H. F., McKetta, J. J., & Othmer, D. F. (Eds.). (2013). Kirk-Othmer encyclopedia
of chemical technology. Interscience.

Aldirdeeri, M. A. A. A. (2015). Chemical and Physical Properties of Guar Split
(Cyamopsis tetragonaloba) and its Role in Bread Made by Mixing Wheat
and Sorghum (Doctoral dissertation).

Grasdalen, H., & Painter, T. (2016). NMR studies of composition and sequence in
legume-seed galactomannans. Carbohydrate Research, 81(1), 59-66.

Gujral, H. S., Sharma, A., & Singh, N. (2002). Effect of hydrocolloids, storage
temperature, and duration on the consistency of tomato ketchup.
International Journal of food properties, 5(1), 179-191.

Hoffman, J., & Svensson, S. (2018). Studies of the distribution of the d-galactosyl side
chains in guaran. Carbohydrate Research, 65(1), 65-71.

Hymowitz, T. (2009). The trans-domestication concept as applied to guar. Economic
Botany, 26(1), 49-60.

Keskin, S. O., Sumnu, G., & Sahin, S. (2007). A study on the effects of different gums on
dielectric properties and quality of breads baked in infrared-microwave
combination oven. European Food Research and Technology, 224(3)

Chary RBR, Vani and Rao VM. In vitro and in vivo adhesion testing of mucoadhesive
drug delivery systems. Drug development and Industrial Pharmacy 1999; 25:

Chaurasia M, Chaurasia MK, Jain NK, Jain A, Gupta Y and Jain SK. Cross -linked
guar gum microsphere: A viable approach for improved delivery of
anticancer drugs for colorectal cancer. Pharma Science Technology 2006;
7(3): 143-151.
Mark, H. F., McKetta, J. J., & Othmer, D. F. (Eds.). (2013) Srivastava HC. Synthesis of
Hydroxy ethyl, hydroxyl propyl and Carboxy methyl derivatives of Guar.
Carbohydrate Polymers 1989; 11: 279-292.

18000

ijariie.com

2268

Vol-8 Issue-4 2022

IJARIIE-ISSN(O)-2395-4396

Takahashi T, Yokawa T, Ishihara N, Okubo T, Chu DC, Hydrolyzed guar gum
decreases postprandial blood glucose and glucose absorption in the rat
small intestine. Nutrition Research 2009; 29(6): 419-25.

Kuo DC, Hsu SP and Chien CT. Partially hydrolyzed guar gum supplement reduces
high fat diet increased blood lipids and oxidative stress and ameliorates
FeCl3- induced acute arterial injury in hamsters. Journal of Biomedical
Science 2016
Alam NH, Ashraf H, Sarker SA, Olesen M, Salam MA, Gyr N and Meier R.
Efficacy of partially hydrolyzed guar gum-added oral rehydration
solution in the treatment of severe cholera in adults. Digestion 2008

Alam NH, Meir R, Schneider H, Sarker SA, Bardhan PK, Partially hydrolyzed guar
gum- supplemented oral rehydration solution in the treatment of acute
diarrhoea in children. Journal Paediatrics Gastroenterology and Nutrition
2000; 31(5)

Belo GM, Diniz Ada S and Pereira AP. Effect of partially hydrolysed guar-gum in
The treatment of functional constipation among hospitalized patients. The
journal Arquivos de Gastroenterologia 2008

Gamal Eldeen AM, Amer H and Helmy WA. Cancer chemopreventive and antiInflammatory activities of chemically modified guar gum. ChemicoBiological Interactions 2006; 161(3): 229-40.

Miller JN. One hundred year s of commercial food carbohydrates in the United States.
Journal of Agricultural and Food Chemistry 2009; 57: 8125–8129.

Miyazawa T. Hydrocolloid structures, which allow more water interactions through
hydrogen bonding. Carbohydrate Research 2006; 341:870-877.

Brennan CS and Tudorica CM. Carbohydrate-based fat replacers in the modification of
the rheological, textural and sensory quality of yoghurt: comparative
study of the utilisation of barley beta-glucan, guar gum and insulin.
International Journal of Food Science and Technology 2008; 43: 824–833.

18000

ijariie.com

2269

Vol-8 Issue-4 2022

IJARIIE-ISSN(O)-2395-4396

Sutton RL and Wilcox J. Recrystallization in ice cream a s affected by stabilizers.
Journal of Food Science 1998; 63: 104–107.

Carlson WA and Ziegenfuss EM. The effect of sugar on guar gum as a thickening
agent. Food Technology 1965; 19: 64–68.

Yamamoto T and Greenberg NA. Toxicity studies of partially hydrolyzed guar gum.
International Journal of Toxicology 1994

Carlson WA, Ziegenfuss EM and Overton JD. Compatibility and manipulation of guar
gum. Food Technology 1962; 16: 50–54.

Casas JA, Mohedano A, Garcia-Ochoa F. Viscosity of Guar gum and Xanthan/Guar
gum mixture solution. Journal of the Sciences of Food and Agriculture
2000; 80(12):

Lewis JH. Esophageal and small bowel obstruction from Guar gum containing,
diet pills: analysis of 26 cases reported to the Food and Drug
Administration. American Journal of Gastroenterology 1992;

Lagier F, Cartier A, Somer J, Dolovich J and Malo JL. Occupational asthma
caused by Guar gum. Journal of Allergy and Clinical Immunology 1990.

Bhatia, I. S., M. L. Nagpal, P. Singh, S. Kumar, N. Singh, A. Mahindra, and O. Parkash.
1979. Chemical nature of the pigment of the seedcoat of guar (Cluster
Bean, Cyamopsis tetragonoloba L. ). Journal of Agricultural Food
Chemistry. 27 (6): 1274-1276.

Bhagwan, D., K. R. Solanki, and M. S. Hooda. 1983. Studies on genotype environment
interactions for gum content in cluster bean. Agricultural Science Digest.
3 (2): 81- 84.
Chaudhary, B. S., and V. P. Singh. 1980. Extent of outcrossing in guar [Cyamopsis
tetragonoloba (L.). Genetics Agriculture. 34: 26-62.

Dabas, B. S.1975. Studies on inheritance of qualitative characters and gum content in
guar Cyamopsis tetragonoloba (L.) Taub.] Unpublished Ph.D.

18000

ijariie.com

2270

Vol-8 Issue-4 2022

IJARIIE-ISSN(O)-2395-4396

Thesis, I.A.R.I., New Delhi,

Dabas, B. S., S. P. Mittal, and H. B. Singh. 1977. Inheritance of branching in cluster
bean. Indian Journal of Genetics. 37: 460- 462.

Dabas, B. S., S. P. Mital, H. B. Singh, and V. Swarup. 1980. Inheritance of endosperm
percentage and gum content in guar. Indian Journal of Genetics and
Plant Breeding. 40 (1): 8-12.

Dabas, B. S., T. A. Thomas, and K. L. Mehra. 1981. Catalogue on Cyamopsis
tetragonoloba (guar) germplasm. National Bureau for Plant Genetic
Resources, New Delhi, India.

Gerik, T. J., R. E. Stafford, M. J. Norris, and D. E. Kissel. 1983. An assessment of guar
production potential in central Texas. The Texas agricultural experiment
station experiment report.

Gupta, M., K. L. Bothara, and P. N. Mittal. 2003. International conference on advances
In production and processing. http://www.realbikaner.com/guarconference
July 24, 2003.

Ahmed, M.B., Hamed, R.A., Ali, M.E., Hassan, A.B. and Babiker, E.E. (2006).
Proximate composition, antinutritional factors and protein fractions of guar
gum seeds as influenced by processing treatments. Pakistan Journal of
Nutrition 5: 481-484.

Arora, S.K., Joshi, U.N. and Jain, V. (1985). Lipid classes and fatty acid composition of
Two promising varieties of Cyamopsis tetragonoloba (L.) Taub. Guar Res.
Ann. 4: 9-10.

Arora, R.N., Lodhi, G.P. and Singh, J.V. (1996). A comparison of four diallel
analysis in cluster bean (C. tetragonoloba (L.) Taub). Forage Res. 22: 15-50.

18000

ijariie.com

2271

