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Background and objectives: Organic acids in foods are exist
naturally or added for specific purposes such as reducing pH,
chelating metals, increasing antioxidant activity, reducing
microorganism activity, and extending shelf life, or they are produced
by microorganisms. Mucilages are used as thickening agents, gelling
agents, and stabilizers to increase the viscosity and improving the
textural and rheological properties of food products. The aim of this
research was to investigate the effect of the addition of different
organic acids on the viscosity changes of aqueous solution containing
basil seed mucilage.

Materials and methods: In this study the effect of four edible
organic acids include ascorbic acid, citric acid, malic acid, and tartaric
acid, at two concentrations of 0.5, and 1 % (w/v), on the viscosity and
rheological behavior of Basil seed mucilage solution was
investigated. The Basil seed mucilage solutions were provided by
solving the mucilage powder (0.2%, w/v) in distilled water and
different concentrations of organic acids using a magnetic stirrer. The
rheological parameters of Basil seed mucilage solutions were
measured using a viscometer (Brookfield, USA) at 20°C. The shear
rate/shear stress data were also fitted using Power law, Bingham,
Herschel-Bulkley, and Casson models.

Results: The finding of this study showed that the apparent viscosity
of Basil seed mucilage solution reduced when the shear rate
increased. Additionally, the apparent viscosity of the Basil seed
mucilage solution reduced as the organic acids concentration
increased. The highest decrease in viscosity was related to solution
containing 1% malic acid and the lowest was related to ascorbic acid
with a concentration of 0.5%. The Power law model was the best one
for describing the behavior of Basil seed mucilage solutions
containing organic acids. The Power law model had a good
performance with the highest correlation coefficient (>0.9082) and
least sum of squared error (<0.4782) and root mean square error
(<0.1996) for all samples. The consistency coefficient of the mucilage
solution reduced as the acid concentration was increased. The
samples containing 1% malic acid had the lowest consistency
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coefficient and the samples containing 0.5% citric acid had the
highest consistency coefficient. By adding acid to the mucilage
solution and reducing its pH, the amount of yield stress of the
Bingham and Casson models was decreased. The Casson plastic
viscosity value for the control solution prepared from Basil seed
mucilage was equal to 0.058 Pa.s. The sample containing 0.5%
ascorbic acid had the highest (0.050 Pa.s) and the sample containing
1% tartaric acid had the lowest (0.032 Pa.s) plastic viscosity value.

Conclusion: By adding acid to the mucilage solution and as a result
reducing the pH, the flow behavior index of the samples (Power law
and Herschel-Bakli models) increased (reduction in pseudoplastic
behavior). Based on the findings of this research, the use of Basil seed
mucilage in food products containing high concentration of malic
acid is not recommended, and this acid causes a great reduction in the
viscosity and consistency of products containing this mucilage.
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Figure 1. Impact of shear rate on the apparent viscosity of Basil seed mucilage solution
containing various organic acids.
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mucilage solution (shear rate=49).
Different letters above the columns indicate significant difference (p<0.05)
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Figure 3. Fitting ability of various rheological equations for experimental shear stress data (ascorbic acid
sample, 0.5%).
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0.008+0.001 @ 0.73+0.033 2 0.0002 0.9989 0.0040
Citric
1%
SJb
3 0.005+0.001 ¢ 0.81+0.027 2 0.0002 0.9989 0.0037
Malic
6,6
0.008+0.001 @ 0.69+0.036 0.0004 0.9971 0.0058
Tartaric

(P < 0.05) el (gls sme sl o tiasOlis Gyt a5 cilises oy >

Different letters within each column represent significance difference (p < 0.05)
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el Jbe sllas ppslie 5 b eyl JT sladend 31 =Y i
Table 2- Effects of organic acids on the parameters and error values of Bingham model

e Ok Ll
o SRS Sl a3 S L .

S ol i Pl el o9 FREA . e ol
Organic Acid (L) (b IS oLy Sum of Correlation  Root mean
acid concentration  Binghamyield  Bingham plastic squared ~ Coefficient square

stress (Pa) viscosity (Pa.s) error 0] error
(SSE) (RMSE)
Sy sSail
. 0.0556+0.034 2 0.0034+0.0004 @ 0.0026 0.9969 0.0139
Ascorbic
S
e 0.0642+0.042 2 0.0027+0.0001 P 0.0015 0.9970 0.0113
Citric
il 0.5%
I\; "I' 0.0493+0.006 2 0.0016+0.0000 © 0.0006 0.9965 0.0069
alic
Kbt
: 0.0551+0.009 2 0.0027+0.0004 b 0.0010 0.9977 0.0088
Tartaric
Sy oSl
. 0.0536+0.018 2 0.0019+0.0001 °© 0.0014 0.9967 0.3248
Ascorbic
IMJ 0.0418+0.005 2 0.0017+0.0000 © 0.0009 0.9951 0.0085
Citric
Sl 1%
I\; "I_ 0.0271+0.003 2 0.0017+0.0001 °© 0.0021 0.9984 0.0048
alic
St
: 0.0435+0.004 2 0.0014+0.0001 ¢ 0.0012 0.9914 0.0100
Tartaric

(P < 0.05) el (gls sme sl o tiasilis Oyt a5 Cilises oy >

Different letters within each column represent significance difference (p < 0.05)
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Table 3- Effects of organic acids on the parameters and error values of Herschel-Bulkley model

ks 2 e ) el Slaspgene Sk e
PIE Al 2Ll ) (Pa.s") o s T e e
Oraani Acid (JSal) ' e Correlation i
rgg(r;lc Ctl i Yield stress Consi_stgncy FIOV\_/ Sum of coefficient Root mean
acl concentration (Pa) coefficient behavior  squared error ) square error
(Pa.s") index (SSE) (RMSE)
Sy sSul
b 0.064+0.043%®  0.007+0.006 2  0.95+0.14 2 0.0015 0.9979 0.0412
Ascorbic
S
o 0.076+0.0052  0.008+0.0022@ 0.81+0.03 2 0.0006 0.9987 0.0076
Cgt’ 0.5%
- I 0.028+0.010 % 0.004+0.0022  0.85+0.11 2 0.0004 0.9980 0.0057
Malic
So,b,6
0.019+0.011 %  0.007+0.0032  0.84+0.09 @ 0.0003 0.9993 0.0054
Tartaric
S sl
b 0.050+0.0282¢  0.002+0.0022  0.99+0.13 2 0.0007 0.9974 0.0077
Ascorbic
R_«(J b
ij 0.006+0.004¢  0.007+0.0022 0.76+0.05 @ 0.0002 0.9990 0.0041
- “I' 0.013+0.013¢  0.003+0.0022 0.90+0.10 ¢ 0.0001 0.9996 0.0026
Malic
So,b,6
0.006+£0.008¢  0.007+0.0022  0.72+0.08 ® 0.0004 0.9972 0.0059
Tartaric

(p <0.05) ¢ Sl sme Dol o kasOLES Qs o s il Loy >

Different letters within each column represent significance difference (p < 0.05)
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Table 4- Effects of organic acids on the parameters and error values of Casson model

) OplS s 25 Sl 5,805 e e
| Aol Aol lale ) - el (s a3 -
oo - (L) (b sl opts e T e
Organic Acid : . Sum of Correlation Root mean
acid concentration Casson yield Casson plastic squared coefficient () square error
stress (Pa) viscosity (Pa.s) error (SSE) (RMSE)
e 1
23 5 0.025+0.008 b 0.050+0.003 2 0.0024 0.9968 0.0137
Ascorbic
& -
’“ 0.050+0.002 2 0.041+0.001 ° 0.0006 0.9987 0.0072
C;:'C 0.5%
- 0.016+0.004 b 0.034+0.001 @ 0.0004 0.9978 0.0057
Malic
‘SBJUJU b
0.014+0.005 b 0.046+0.004 2 0.0005 0.9989 0.0061
Tartaric
e 1
23 5 0.017+0.008 b 0.038+0.001 b 0.0018 0.9961 0.0088
Ascorbic
& -
i 0.012+0.003 © 0.035+0.001 @ 0.0004 0.9979 0.0055
Citric o
SIb o
- 0.006+0.001 © 0.037+0.001 b 0.0002 0.9991 0.0036
Malic
6,6 . .
0.015+0.003 b© 0.032+0.002 0.0007 0.9954 0.0074
Tartaric
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Different letters within each column represent significance difference (p < 0.05)
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