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Abstract: This study aimed at determination of the physical and chemical
characteristics of guar gum in twenty newly developed guar
(Cyamopsis tetragonoloba L. Taub) genotypes. For assessment of the
physical properties, data were recorded on refractive index, specific rotation,
optical density and relative viscosity. The chemical analysis included gum
content, pH and sugar profile. The gum content ranged from 23 — 30.33 %,
with a 2.08 ratio of mannose to galactose. The relative viscosity ranged from
2055.17 to 3167.9 centipoises, the highest value was detected in Gm22.
Moreover, the values of specific rotation, pH, refractive index and optical
density of guar gum ranged from43.33°to 81.67°, 6.15 to 7.13, 1.336 to
1.338 and 0.03 — 0.44%, respectively. It was concluded that a wide range of
variability exists among the evaluated genotypes in most of the studied
characteristics. Such variation can be exploited in breeding programs for
improvement of gum quality.
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Guar (Cyamopsis tetragonoloba L.) or cluster bean is cultivated for food,
feed and fodder(Sultan et al. 2012). It is also a well-known cash crop
(Pathak et al., 2010) and is termed as a ‘non-thirsty crop’ in spate irrigation
areas. Guar has acquired an economic importance after the discovery of the
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gummy substance(galactomannan) in its seed endosperm.The seed contains
about 33 % endosperm and is extremely valued on industrial scale because it
contains about 80 % galactomannanin endosperm. Guar richness in its gum
has made it one of the most important industrial crops (Pathaket a/. 2010).
Guar gum forms a viscous gel in cold water and is used as an emulsifier,
thickener, stabilizer in a wide range of food and industrial application
(Marinaet al. 2007). The objective of this study was to assess the physical
and chemical properties in twenty newly developed guar genotypes. These
genotypes were developed by classical breeding method for improvement of
gum quality. The seeds of these guar genotypes were kindly provided by Dr.
Abdel wahab H. Abdalla, Department of Agronomy, Faculty of Agriculture,
University of Khartoum.

For the extraction of guar gum, the endosperm of guar seeds were separated
as clean as possible from the hull and germ. The hull of guar seed was
removed by treating the hull with concentrated H,SO, (10/20, v/w) for about
10 hours to loosen the hull. Then the contents of the beaker were thoroughly
washed with distilled water several times for removing the black loosened
hull. The contents of the beaker were dried in an oven at 105° C for 20
minutes. After removing the black loosened hull, the white endosperm and
yellowish germ were separated by differential selection because of
difference in hardness of each constituent. The separated endosperms were
ground to fine particle size and stored in polythene bags. The following
parameters were then determined on the extracted gum i.e refractive index,
specific rotation, optical density, relative viscosity as well as pH value
according to AOAC (1994) and carbohydrate profile according to Ucar and
Balaban (2003).All tests were carried out using triplicate samples.The
recorded data were subjected to analysis of variance described for a
completely randomized design (Gomez and Gomez, 2010). Then means
were compared following the method of the least significant difference.
Computations were performed using Excel version 2007 computer package.

Significant differences (p< 0.05) were detected among the evaluated guar
genotypes in all studied characters (Table 1).Gum content of the seed ranged
from 23— 30.33 %, with an overall mean of 27.8 %.The highest value was
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recorded in genotype Gm24. These results are in agreement with the
findings of Sabah Elkheir et al. (2012).The overall mean refractive index
was 1.34,a value that is in agreement with that obtained by Taha et al.
(2012). However, they were higher than those reported by Sabah Elkheir et
al. (2012) and Eldinary et al. (2015). Such discrepancy in the results might
be due to the differences in the plant materials used by the different
investigators as well as the conditions under which tests were executed. The
specific rotation for guar gum ranged from 43.33°- 81.67°, with the highest
value recorded in Gm 17. These values are in conformity with the values
obtained by Sabah Elkhier (1999) and Sabah Elkheir et al. (2012), who
indicated a range of +20 to +76°.The relative viscosity ranged from
2055.17-3167.9 CPs. The highest mean gum viscosity was recorded in Gm
22. This result is higher than that obtained by Taha ef al. (2012),but is in
agreement with the values reported by Sabah Elkheir et al. (2012). The pH
ranged from 6.15-7.13, which is in agreement with the findings of Sabah
Elkheir et al (2012). However, it was higher than those reported by Taha et
al. (2012) and Sabah Elkhier (1999).The optical density was between 0.03
and 0.44 %. The obtained results were higher than those reported by Sabah
Elkheir et al. (2012) and Eldinary et al.(2015).

Using HPLC analyses, it was found that the guar gum contains two
monosaccharides namely D- galactose and D-mannose. The ratio of
mannose to galactose ranged from 1.79 to 2.84, with an overall mean of
2.08. The highest value (2.84) was detected in the genotype Gm 9. This
result is in agreement with the findings reported by Badret al. (2014) and
Sabah Elkheir ef al. (2012).

It can be concluded that a wide range of variability exists among the
evaluated guar genotypes in most of the studied physical and chemical
properties of guar gum. Thus the tested material seems to have a great
potential and can be utilized in breeding programs for further improvement
of guar gum quality.
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Table 1. Means of the physical and chemical characteristics of guar gum

Genotype Gum Viscosity Optical pH Specific Refractive Mannose to
Content Density Rotation Index Galactose
ratio
Gm2 231 2075.201 0.12¢ 713 a 76.67 abc 1.3369d 2.18b
Gm4 26.83 ij 3022.53 b 0.03h 691D 46.67 jk 1.3362 ¢ 195¢
Gm5 2783 fg  2471.17ef 023¢ 6.97b 53.33 ghi 1.3369d 2.15b
Gm6 2933 cd  2071.271 0.34b 6.78 ¢ 63.33 ef 1.3379 ab 2.06 ¢
Gm7 26.33 2466.67ef  0.10f 6.66 d 58.33 fg 1.3369d 1.90 ¢
Gm8 28.83de  2080.93 1 0.14¢ 651e 63.33 ef 1.3376 be 197 ¢
Gm9 27.17hi  2055.171 044a 647 ¢ 68.33 de 1.3382 a 284a
Gml6 26.67 ij 224290 g 0.08 g 6.30fgh 65.00e 1.3369d 1.88 ¢
Gml7 285e 2997.476c  0.08 g 6.24 hi 81.67a 1.3379 ab 201c
Gml8 28.67 e 2551.40e 0.22¢ 637f 71.67 cd 1.3379 ab 1.79d
Gml19 27.67gh 2461.90ef 0.21c 648 ¢ 78.33 ab 1.3376 be 1.82¢
Gm21 29.5 be 2215.53gh  0.09 fg 633 f 50.00 jj 1.3369d 2.14b
Gm22 28.83de 3167.90a 0.08 g 6.30 fgh  53.33 ghi 1.3372 cd 1.85d
Gm23 2933 cd 214537hi  0.087fg 6.211]j 73.33 bed 1.3369d 226D
Gm24 3033 a 2923.83 ¢ 0.07 g 6.171j 48.33 ijk 1.3369d 2.02¢
Gm29 27.83fg  2120.27hi  0.077g  625ghi 6333 ef 1.3369d 227D
Gm31 30 ab 2391.00 £ 0.12¢ 6.32 fg 56.67 gh 1.3379 ab 220b
Gm34 2533k 3161.90 a 0.07 g 6.15] 48.33 ijk 1.3369d 2.25b
L14 24.83 k 2756.90d 0.14¢ 630 fgh 4333k 1.3369d 207 ¢
L53 2833 ef  2501.23 e 0.16d 6.191j 51.67 hij 1.3369d 193¢
Mean 27.758 2494.03 0.1448 6.453 60.75 1.337 2.08
Sd+ 0.5481 93.951 0.0182 0.073 5.696 0.0005 0.24

Means with the same letter within a column are not significantly different at

p<0.05
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