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Effects of Guar Gum and Salt on the Consumer Acceptability, Sensory Profile and
Rheological Behavior of Soft Tofu Stew Sauce
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ABSTRACT

This study was performed to investigate the effects of guar gum and sodium chloride (NaCl) on the consumer acceptability,
sensory profile, and rheological behavior of soft tofu stew sauce. Ten different soft tofu stew sauces were manufactured with
two levels of guar gum {0.2 and 0.5% (w/w)} and five levels of NaCl {2.6, 3.0, 3.3, 3.6, 4.0% (w/w)}. A descriptive analysis
was conducted by 9 trained panelists, while a total of 100 consumers were asked to rate their overall liking for the samples
along with CATA (Check-All-That-Apply) questions. Rheological behavior was also measured for each of the 10 samples.
For the descriptive analysis, saltiness increased as the NaCl concentration increased, while the intensity of spicy taste was
proportional to the NaCl levels in 0.2% guar gum-based products. For the consumer liking test, 3.6, 4.0% NaCl-based products
were highly preferred regardless of guar gum levels. According to the correspondence analysis of the CATA results and
Principal component analysis (PCA) of descriptive analysis, the low NaCl groups showed a higher degree of green onion
aroma, fishy aroma, and seafood taste than those of the high NaCl groups, while the high NaCl groups showed a higher degree
of viscosity, black pepper aroma, saltiness, and umami. An analysis of the rheological properties of the products showed that
the apparent viscosity increased as the concentration of NaCl increased. However, for the highest NaCl level (4.0%), the
apparent viscosity showed a decrease. Based on the overall results observed in this study, it is recommended that the quality
characteristics of soft tofu stew sauces could be optimized when the contents of salts and guar gum were 3.6% (w/w) and

0.2% (w/w), respectively.
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Table 1. Sensory attribute intensities for 10 soft tofu stew sauce samples

L1 L2 L3 L4 L5 Hl H2 H3 H4 H5
Sweetness 3.5"2 43 3.6 4.0 3.8 2.9 3.6 33 3.9 33
Saltiness 6.3 7.4 8.6™ 10.1*  11.0° 6.6 7.4 7.5% 9.4 9.6™
Umami 5.8™ 6.6 7.1 7.2 73 5.6 6.1 6.1 7.4 6.9
Clam taste 5.5m 6.7 4.9 5.8 5.0 6.1 6.6 5.6 6.0 6.3
Shrimp taste 6.1" 79 6.6 75 5.1 6.9 6.8 6.3 6.9 6.4
Spicy taste 6.6 5.9 6.7 7.1% 8.1° 6.1%¢ 6.0 5.6° 7.0° 6.2>¢
Black pepper aroma 4.4™ 5.1 5.2 5.9 5.7 42 4.8 4.4 53 45
Garlic aroma 4.3° 6.2 4.7 6.4° 4.8 5.1% 5.4%° 4.4 6.5 4.5°
Green onion aroma 4.6" 4.9 42 44 4.1 49 5.0 4.7 44 44
Fishy aroma 5.5™ 6.3 53 5.1 4.4 59 6.4 5.1 5.1 6.0
Viscosity 5.7 5.6° 6.3" 6.3" 6.5% 6.1% 5.9° 6.2 7.4% 7.7

D L1: Sample with guar gum 0.2% and NaCl 2.6% added, L2: Sample with guar gum 0.2% and NaCl 3.0% added, L3: Sample with
guar gum 0.2% and NaCl 3.3% added, L4: Sample with guar gum 0.2% and NaCl 3.6% added, L5: Sample with guar gum 0.2%
and NaCl 4.0% added, HI: Sample with guar gum 0.5% and NaCl 2.6% added, H2: Sample with guar gum 0.5% and NaCl 3.0%
added, H3: Sample with guar gum 0.5% and NaCl 3.3% added, H4: Sample with guar gum 0.5% and NaCl 3.6% added, HS: Sample

with guar gum 0.5% and NaCl 4.0% added.

2 “ns” in the same row means “not significant” at p<0.05.

3 Different superscripts in the same row are significantly different at p<0.05 by Tukey test.
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Table 2. Results of consumer test for 10 soft tofu stew
sauce samples
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Table 3. Overall liking for the groups clustered by
K-means cluster analysis

Sample  Overall liking” Viscosity liking Saltiness liking Sample Cluster 1" Cluster 2
L1 4.9 5.1%¢ 5.1° L1 54 43¢
L2 4.9 5.1% 5.0° L2 4.9 4.9
L3 49" 5.1% 5.0° L3 4.4 5.5°
L4 5.0t 5.2° 5.0° L4 5.5° 4.8
L5 5.0 5.2 4.8° L5 5.3° 5.0
Hl 4.6° 4.8° 4.6° HI 4.5 4.6
H2 4.8>d 5.1% 5.0° H2 51° 4.5%
H3 4.8% 4.9 4.8 H3 4.5% 5.2
H4 5.2¢ 5.1% 5.1° H4 5.0% 5.3
H5 54° 520 5.0° H5 6.1° 4.5%

Y L1: Sample with guar gum 0.2% and NaCl 2.6% added,
L2: Sample with guar gum 0.2% and NaCl 3.0% added,
L3: Sample with guar gum 0.2% and NaCl 3.3% added,
L4: Sample with guar gum 0.2% and NaCl 3.6% added,
L5: Sample with guar gum 0.2% and NaCl 4.0% added,
H1: Sample with guar gum 0.5% and NaCl 2.6% added,
H2: Sample with guar gum 0.5% and NaCl 3.0% added,
H3: Sample with guar gum 0.5% and NaCl 3.3% added,
H4: Sample with guar gum 0.5% and NaCl 3.6% added,
HS: Sample with guar gum 0.5% and NaCl 4.0% added.

? Different superscripts in the same column are significantly
different at p<0.05 by Tukey test.
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Y L1: Sample with guar gum 0.2% and NaCl 2.6% added,
L2: Sample with guar gum 0.2% and NaCl 3.0% added,
L3: Sample with guar gum 0.2% and NaCl 3.3% added,
L4: Sample with guar gum 0.2% and NaCl 3.6% added,
L5: Sample with guar gum 0.2% and NaCl 4.0% added,
H1: Sample with guar gum 0.5% and NaCl 2.6% added,
H2: Sample with guar gum 0.5% and NaCl 3.0% added,
H3: Sample with guar gum 0.5% and NaCl 3.3% added,
H4: Sample with guar gum 0.5% and NaCl 3.6% added,
HS: Sample with guar gum 0.5% and NaCl 4.0% added.
Different superscripts in the same column are significantly
different at p<0.05 by Tukey test.
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Fig. 1. Correspondence analysis using CATA counts.

(L1: Sample with guar gum 0.2% and NaCl 2.6% added, L2: Sample with guar gum 0.2% and NaCl 3.0% added, L3: Sample with guar
gum 0.2% and NaCl 3.3% added, L4: Sample with guar gum 0.2% and NaCl 3.6% added, L5: Sample with guar gum 0.2% and NaCl
4.0% added, H1: Sample with guar gum 0.5% and NaCl 2.6% added, H2: Sample with guar gum 0.5% and NaCl 3.0% added, H3: Sample
with guar gum 0.5% and NaCl 3.3% added, H4: Sample with guar gum 0.5% and NaCl 3.6% added, HS: Sample with guar gum 0.5%

and NaCl 4.0% added).
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Fig. 2. Principal component analysis (PCA) for the sensory attributes of 10 soft tofu stew sauces.
(L1: Sample with guar gum 0.2% and NaCl 2.6% added, L2: Sample with guar gum 0.2% and NaCl 3.0% added, L3: Sample with guar
gum 0.2% and NaCl 3.3% added, L4: Sample with guar gum 0.2% and NaCl 3.6% added, L5: Sample with guar gum 0.2% and NaCl
4.0% added, H1: Sample with guar gum 0.5% and NaCl 2.6% added, H2: Sample with guar gum 0.5% and NaCl 3.0% added, H3: Sample
with guar gum 0.5% and NaCl 3.3% added, H4: Sample with guar gum 0.5% and NaCl 3.6% added, HS: Sample with guar gum 0.5%

and NaCl 4.0% added).
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Fig. 3. Standardized coefficients for the prediction of overall liking from descriptive sensory attributes by partial least

squares regression.
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Fig. 5. Shear stress-shear rate plots for 10 soft tofu stew sauce samples mixed with guar gum and NaCl in different

concentration.

(L1: Sample with guar gum 0.2% and NaCl 2.6% added, L2: Sample with guar gum 0.2% and NaCl 3.0% added, L3: Sample with guar
gum 0.2% and NaCl 3.3% added, L4: Sample with guar gum 0.2% and NaCl 3.6% added, L5: Sample with guar gum 0.2% and NaCl
4.0% added, H1: Sample with guar gum 0.5% and NaCl 2.6% added, H2: Sample with guar gum 0.5% and NaCl 3.0% added, H3: Sample
with guar gum 0.5% and NaCl 3.3% added, H4: Sample with guar gum 0.5% and NaCl 3.6% added, HS: Sample with guar gum 0.5%
and NaCl 4.0% added).
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Table 4. Effect of guar gum on steady shear rheological properties of 10 soft tofu stew sauce samples

Sample Flow behavior index, n Consistency index, K (kPa - s") Apparent viscosity, na3 (Pa - s) R
L1V 0.80 0.14 5.47 0.89
L2 0.66 0.97 8.83 0.97
L3 0.51 1.46 15.20 0.99
L4 0.49 1.82 17.47 0.99
L5 0.58 0.84 12.08 0.99
HI 0.56 1.66 22.56 0.99
H2 0.58 1.50 22.20 0.99
H3 0.52 2.51 27.99 0.99
H4 0.43 5.70 41.92 0.99
HS 0.42 4.63 32.67 0.99

" Coefficient of determination.

Y L1: Sample with guar gum 0.2% and NaCl 2.6% added, L2: Sample with guar gum 0.2% and NaCl 3.0% added, L3: Sample with
guar gum 0.2% and NaCl 3.3% added, L4: Sample with guar gum 0.2% and NaCl 3.6% added, L5: Sample with guar gum 0.2%
and NaCl 4.0% added, H1: Sample with guar gum 0.5% and NaCl 2.6% added, H2: Sample with guar gum 0.5% and NaCl 3.0%
added, H3: Sample with guar gum 0.5% and NaCl 3.3% added, H4: Sample with guar gum 0.5% and NaCl 3.6% added, H5: Sample
with guar gum 0.5% and NaCl 4.0% added.
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