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Background and Objectives: Ketchup sauce is one of the most popular
seasoning and common tomato based products. Serum separation as an
important problem of ketchup sauce affect its acceptance, negatively. The aim
of this study was therefore investigating the effect of Zedo gum, Xanthan gum
and resistant starch on the physicochemical, texture and sensory properties of
ketchup sauce.

Materials and Methods: Mixture statistical design was used to define the
treatments based on combination of Zedo, xanthan and resistant starch by
Design expert software. Effect of treatments on pH, color, viscosity, hardness,
adhesiveness, consistency and sensory properties were investigated.

Results: In terms of viscosity and consistency, the highest and lowest value
belonged to K1 (1% xanthan gum) and K6 (1% resistant starch), respectively.
In terms of serum separation, none of the samples had serum separation except
K4 (1% Zedo), K6 (1% resistant starch) and K10 (0.5% resistant starch and
0.5 % Zedo). Texture analysis showed that the highest and lowest value of
hardness and adhesiveness belonged to K1 (1% xanthan) and K6 (1% resistant
starch), respectively. The highest score of sensory evaluation was observed in
samples containing 0.5% Xanthan and 0.5 % Resistant starches (K7).

Conclusions: Considering optimization results of formulation, it was known
that combined application of xanthan gum (0.627 g), Zedo (0.222 g) and
resistant starch (0.151 g) leads to production of ketchup sauce with desired
properties.

Cite this article: Rezaei, R., Amiri Aghdaei, S.S. 2022. Effect of xanthan and zedo gum and resistant
starch on physicochemical, textural and sensory properties of ketchup. Journal of Food
Processing and Preservation, 13 (4), 147-158.
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Table 1- Ketchup sauce ingredients (%)

Loy o3le
Percent Material
45 (ho 33 YA) (S a5 )
Tomato paste
8 S
Sugar
05 S
Salt
. |
0.042 b
Cinnamon
Chili powder
0.042 22
Garlic powder
S
0.017 2%
Clove powder
033 o2
Onion powder
92 (hoy30) aS
Vinegar (5%)
| La'cwp b jlm

Gums mixture
100055 4 Ot i
Up to 100g
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Table 2- Treatments based on the independent variables in mixture design (%)

(X3) 355 For (XZ)C)LEA awlis X1) ol fos S
Zedo gum Resistance starch Xanthan gum Treatment
0.000 0.000 1.000 K1
0.667 0.167 0.167 K2
0.167 0.667 0.167 K3
1.000 0.000 0.000 K4
0.333 0.333 0.333 K5
0.000 1.000 0.000 K6
0.000 0.500 0.500 K7
0.500 0.000 0.500 K8
0.167 0.167 0.667 K9
0.500 0.500 0.000 K10
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Table 3- ketchup sauce test results containing Xanthan and Zedo gum and resistant starch

o EENIRES
JST(:;T-H . (g.s);.u.,w; (@) i ) (cp).q;;.&ﬁ; (Crr.l)r\p 4 gas
acceptability adhesiveness Hardness S erum Viscosity Consistency Sample
separation

3.75 19.8 370.1 186 0 17717 1.6 3.95 K1
4.00 18.44 172.2 81 0 13700 6.2 3.95 K2
4.08 18.42 1759 87 0 7600 4.9 3.97 K3
3.44 14.28 182.5 89 20 9420 2.2 3.92 K4
4.36 19.4 234.6 112 0 12900 4.4 3.95 K5
3.40 18.32 248.4 75.0 16 7517 6.2 3.95 K6
4.44 16.14 2514 118 0 10610 5.8 3.99 K7
4.20 22.76 2544 124 0 13700 35 3.97 K8
4.00 20.10 256.2 132 0 16435 3 3.93 K9
348 17.55 157.5 80.0 21 8600 5.8 3.98 K10

B (1)

pH

X1=A=Xanthan Gum
O fao

X2=B= Resistant Starch
polis diulid
X3=C=Zedo Gum

33 fase

C(1)

3609

392
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Figure 2- Mixture surface of pH for ketchup sauce samples containing Xanthan, Zedo gum and resistant starch
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Figure 2- Mixture surface of consistency (A) and viscosity (B) of ketchup sauce samples containing Xanthan, Zedo
gum and resistant starch
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Table 4- Predicting models of ketchup sauce properties based on mixture variables
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R Xis X3 X3 X, X, X,
3.91° 3.96 0815 -1.3  0.19 0.13 0.15 3.92 3.95 3.94 pH
)8 3 0890 - : . 3850 6850 238 (em) ¢l,3
Consistency
[SPLOp
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Viscosity(cp)
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separation
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Adhesiveness
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**Significant at 0.01 level and *Significant at 0.05 level
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