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Table 1 Different concentrations of tragacanth
gum and sage seed gum in ketchup

formulation
Sage seed Tragacanth
Sample No qum (%) qum (%)
T, (without _ B
gum)
T, (commercial B B
Ketchup)
T3 05 -
Ty 0.75 -
Ts 1 -
T6 - 05
T; - 0.75
Tg - 1
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Table 2 Chemical properties and syneresis values of ketchup samples Containing tragacanth gum and
sage seed gum

sample pH Total Solid (%) Syneresis (%) Brix (%)
T, 3.92+0.011° 30.81+0.82° 42.43+0.255° 25.16+0.3°
T, 3.78+0.015° 29405 0.057+0.012¢ 31.13+0.04°
T, 3.82+0.015° 29.90+0.65" 0.410+0.017° 30.73+1.34°
T, 3.82+0.01° 29.95+0.22% 0.063+0.12° 31.16+0.45°
Ts 3.82+0.01° 27.77+0.26° 0.023+0.006¢ 29.9+0.65
T 3.8240.03" 30.13+0.04® 0.510+0.017° 29.9£0.17*
T, 3.78+0.01° 29.70+0.2% 0.073+0.006° 30.33+0.25°
Ty 3.78+0.005° 28.87+0.32% 0.027+0.006¢ 30.33+0.75°

"Resultsare expressed as mean + standard deviation. * Values with similar superscript letters represent no
significant difference (p>0.05)
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Table 3 Color characteristics of ketchup samples Containing tragacanth gum and sage seed gum "

sample L* a* b* a*/b*
T, 21.050+0.01%° 26.487+0.057° 23.57+0.04° 1.12£0.001®
T, 21.63+0.015" 26.083+0.093" 222.22+0.24% 1.17+0.009®
T, 21.18+0.18" 26.24+0.29b° 22.4840.63% 1.07+0.018°
T, 21.63+0.29° 23.72+0.23° 22.3440.73%® 1.03+0.008®
Ts 23.42+0.53" 22.60+0.41¢ 19.3142.18" 1.17+0.10®
Ts 20.4240.49° 24.54+0.34b° 21.55+0.050% 1.13£0.014%®
T, 21.7540.13° 23.8140.30° 21.76+0.36® 1.09+0.004®
T8 23.15+0.28° 24.8140.42° 20.7642.52%® 1.20+0.13°

"Results are expressed as mean + standard deviation. ~ Values with similar superscript letters represent no
significant difference (p<0.05)
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Fig 1 Flow curves of ketchup samples Containing tragacanth gum and sage seed gum
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Table 4 Carreau parameters of ketchup samples Containing tragacanth gum and sage seed gum '

sample N 0 r’
T, 0.44+0.004" 155.7+7.1° 0.967
T, 0.43+0.0014 2118.9+18.1° 0.951
T, 0.48+0.003" 1039.5+17.44 0.889
T, 0.44+0.004% 1004.7+17.3¢ 0.905
Ts 0.45+0.002" 2312.9+23.4a 0.914
Ts 0.47+0.005° 1025+17.6° 0.976
T, 0.43+0.004d° 1046+8.9° 0.978
Ty 0.42+0.003¢ 1414.2+19° 0.970

"Results are expressed as mean + standard deviation. ° Values with similar superscript letters represent no
significant difference (p<0.05)
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Fig 2 Elastic modulus G' (Pa) as a function of the frequency (rad/s) in ketchup samples Containing tragacanth
gum and sage seed gum
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Fig 3 Loss modulus G" (Pa) as a function of the frequency (rad/s) in ketchup samples Containing tragacanth
gum and sage seed gum
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Table 5 Parameters of power law model describing viscoelastic properties of ketchup samples
Containing tragacanth gum and sage seed gum '

2 2

sample n’ k' r n” k" r
T, 0.262+0.014° 164.6£18.7° 0.953 0.242+0.004° 71.7+5.8° 0.956
T, 0.2060.009° 2114+103.3% 0.934 0.205+0.005% 570.7+64.9% 0.981
T, 0.266+0.01 1251.3+322.2¢ 0.899 0.239+0.015 540.1+1.8.2% 0.957
T, 0.255+0.024° 1611.9+235.4% 0.91 0.21440.02%®° 582.5+28.4% 0.881
Ts 0.259+0.026% 3351.7+163.6° 0.929 0.244+0.007° 1274.3+62.2° 0.881
T 0.216+0.004° 811.44234.5¢ 0.927 0.178+0.010° 324.7+78.5¢ 0.972
T, 0.267+0.0077* 2105+575.3% 0.863 0.200+0.004% 707.7+148.7* 0.889
Ty 0.222+0.026° 2542.54124.1% 0.919 0.189+0.01° 902.1+44.0° 0.968

"Results are expressed as mean + standard deviation. ~ Values with similar superscript letters represent no
significant difference (p<0.05)
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Fig 4 Sensory properties of ketchup samples Containing tragacanth gum and sage seed gum '
'Values with similar superscript letters represent no significant difference (p>0.05)
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Ketchup is highly consumed product and hydrocolloids are used as stabilizers in its formulation. In
this study, native hydrocolloids of tragacanth gum and sage seed gum were used at levels of 0.5, 0.75
and 1% in ketchup formulation. Two ketchup samples without gum and commercial ketchup were
considered as controls. The physicochemical, rheological and sensory properties of the samples were
evaluated. Based on the results, samples containing tragacanth gum and sage seed gum had less pH
and higher brix than control without gum (p<0.05). The dry matter was decreased by increasing gum
concentrations of 0.75 to 1 % and syneresis of ketchup samples was also decreased by addition of
tragacanth gum and sage seed gum and increasing their concentrations (p<0.05). Samples containing
higher percentages of native gums and also commercial ketchup had higher brightness (p<0.05).
Indeed the color quality of most of the samples were close to the commercial ketchup. In flow
measurements, all samples showed pseudoplastic behavior and the 1% of sage seed gum created a
zero shear viscosity higher than commercial ketchup (p<0.05). The viscoelastic solid behavior was
observed in samples in viscoelastic test and most of the samples had appropriate rheological
properties. No significant difference was revealed in the sensory characteristics between samples
containing native gums and commercial ketchup (p>0.05). The results of this study showed that
ketchup with proper quality can be produced by using tragacanth and sage seed gum that it can be
competitive with commercial ketchup especially at higher concentrations.
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