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Apparent viscosity (mpa.s)
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Fig 1 Flow behaviour diagrams of tragacanth (e),
farsi (0) , godoumeh shirazi (), and locust bean gum
(w) solutions at 0.2% concentration
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Fig 2 Apparent viscosities of tragacanth (e), farsi
(), godoumeh shirazi (2) and locust bean gum
(m)solutions as a function of shear rate at 0.2%

concentration
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Table 1 Power law model parameters fitted on theflow behaviour diagrams of 0.2% gum solutions

Gum type K (Pa.s") RMSE R?

Tragacanth 1.30 0.63 0.39 0.99
Qodoumeh shirazi 0.77 0.52 0.16 0.99
Farsi 0.18 0.71 0.30 0.99
Locust bean gum 0.13 0.79 0.14 0.99
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Fig 4 Apparent viscositiesof tragacanth gum
solutions substituted with farsi (a), qodoumeh shirazi
(b) and locust bean gums (c) at shear rates of 20%
(), 40% (©) and 60% (A)
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Table 2 Power law model parameters fitted on the flow behaviour diagrams of tragacanth gum solutions
substituted with qodoumeh shirazi, farsi and locust bean gums at different levels

Gum type Substitutio Increasing shear rate Decreasing shear rate
n level
n K R? RMSE n K R? RMSE
(pa.s) (pa.s)
Qodoumeh 0 0.63 1.30 0.99 0.39 0.69 0.96 0.99 0.39
shirazi 20 0.54 2.25 0.99 0.78 0.64 1.37 0.99 0.19
40 0.62 1.06 0.99 0.26 0.68 0.76 0.99 0.11
60 0.57 0.99 0.99 0.20 0.68 0.59 0.99 0.09
80 0.55 0.84 0.99 0.21 0.65 0.54 0.99 0.12
100 0.52 0.77 0.99 0.30 0.57 0.62 0.99 0.12
farsi 0 0.63 1.30 0.99 0.39 0.69 0.96 0.99 0.39
20 0.63 1.25 0.99 0.38 0.68 0.95 0.99 0.18
40 0.64 0.88 0.99 0.34 0.72 0.58 0.99 0.06
60 0.66 0.53 0.99 0.20 0.76 0.33 0.99 0.09
80 0.69 0.32 0.99 0.11 0.78 0.21 0.99 0.14
100 0.71 0.18 0.99 0.10 0.77 0.13 0.99 0.08
locust bean 0 0.63 1.30 0.99 0.39 0.69 0.96 0.99 0.39
s 20 0.63 1.55 0.99 0.41 0.65 1.35 0.99 0.21
40 0.66 1.18 0.99 0.42 0.71 0.92 0.99 0.16
60 0.70 0.79 0.99 0.26 0.74 0.63 0.99 0.48
80 0.74 0.50 0.99 0.20 0.80 0.36 0.99 0.15
100 0.79 0.13 0.99 0.12 0.88 0.08 0.99 0.11
Q
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Fig 6 flow behaviour indices of tragacanth gum
solutions substituted with qodoumeh shirazi, farsi and
locust bean gums at different levels
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Fig 5 Consistency coefficients of tragacanth gum
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Table 3 Herschel bulkley model parameters fitted on the flow behaviour diagrams of tragacanth gum
solutions substituted with qodoumeh shirazi gum at different substitution levels

Substitution To n k R’ RMSE
level

40 0.25 0.98 0.63 0.99 0.25
60 0.36 0.85 0.60 0.99 0.18
80 0.59 0.60 0.61 0.99 0.19
100 0.88 0.43 0.63 0.99 0.22
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One of the most interesting methods to develop novel rheological and textural properties in food
formulation is the application of hydrocolloid blends. In this study, properties of tragacanth gum blends
with qodoumeshirazi, farsi and locust bean gums were evaluated. By this purpose initially the rheological
behavior of tragacanth, qodoumeshirazi, farsi and locust bean gums were evaluated individually at 0.2%
total gum concentration. Further, the rheological behavior of tragacanth gum blend with the mentioned
gums in ratios of 20:80, 40:60, 60:40 and 80:20 were investigated between 1.32 and 165 s™ shear rates.
Power law and Herschel-Bulkley models were used to described their rheological behavior.These results
showed that all solutions had pseudoplasticbehavior. Among the individual gum
solutions,qodoumeshirazi showed by itself yield stress. The consistency coefficient of tragacanth gum
was considerably higher than other gums. The apparent viscosities of blend solutions of tragacanth- locust
bean gums and tragacanth-farsi gums in the ratio of 20:80 were higher than individual gums, which
revealed the existence of synergism between these groups of gums. Since,farsi, qodoumeshirazi and
locust bean gums are cheaper than tragacanth gum; it is possible to have cheaper formulation by using
them instead oftragacanth gum.

Keywords: Locust bean gum, Rheological behavior, Persian gum, QodoumeShirazi seed gum,
Tragacanth gum
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