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Table 1- Ketchup sauce ingredients (%)

(ClS 05 do 530 5) Ao osle
percent Material
45 (30%) A.f<f° A"Jf -
Tomato paste
8 A
Sugar
0.5 S
Salt
0.042 ool
Cinnamon
0.07 A
Chili powder
0.042 S e 2
Garlic powder
0.017 S 2
Clove powder
0.33 Sl 2
Onion powder
92 (70) &S o
' Vinegar (5%)
SRPUFFRW I SIES
1 Hydrocolloid mixture

Voo O34 Odews
Get to 100

(Ol 5 05l Do o 5 QKI5 30n2)

Xanthan gum and seed mucilage of Basil and Ispharze

o

Water
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1- Yield stress

2- Crossover
3-Storage modulus
4-Loss modulus

5- Loss tangent
6-Complex viscosity
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Table 2. Treatments based on the dependent variables in mixture design (%)

Sloms 5 3Dl o RN RETE s
Basil mucilage Ispharze mucilage Xanthan gum Treatment
0.5 0 0.5 K1
0 1 0 K2
0.33 0.33 0.33 K3
1 0 0 K4
0 0 1 K5
0.16 0.66 0.16 K6
0.5 0.5 0 K7
0.16 0.16 0.66 K8
0.66 0.16 0.16 K9
0 0.5 0.5 K10
st 5 omls Glat S 53 s o il Cou g bl

03 gesls 0Lyl SISy 5 )b, Lad gas
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Figure 1. Storage modulus and loss modulus in strain range of 0.01 — 1000.
(Storage modulus: full symbols, loss modulus: empty symbols)
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Table 3. Values of viscoelastic parameter in strain and frequency sweep test.

13553 Jse
Al ol J e . Bl i ) .

’ s Loss i J? Cr umr ul’”“') A ol la & 53
C'ompl'ex Loss modulus  Storage  Yield 0ssove Ba'sﬂ Isphgrze Xanthan ~ Samples
viscosity (pa) modulus  stress (pa) mucilage  mucilage

(pa.s) tangant (pa) (pa)
133 0.224 352 1570 12.6 411.7 0.5 0 0.5 K1
90.9 0.225 242 1070 5.6 256.6 0 1 0 K2
95.7 0.232 262 1130 9.2 308.6 0.33 0.33 0.33 K3
141 0.242 401 1660 11.2 385.1 1 0 0 K4
103 0.202 248 1230 21.3 299.4 0 0 1 K5
133 0.228 359 1570 9.2 385.2 0.16 0.66 0.16 K6
106 0.239 299 1250 29.1 293.9 0.5 0.5 0 K7
97.1 0.208 240 1150 12.3 295.8 0.16 0.16 0.66 K8
89.9 0.228 243 1060 6.6 2544 0.66 0.16 0.16 K9
85.1 0.217 218 1010 9. 2544 0 0.5 0.5 K10
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Assays were performed in triplicate
Results of frequency sweep are presented in 1 HZ
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Table 4. Predicting model of ketchup sauce based on mixture variables

Model coefficients Results
R’ Xin X Xi3 Xi2 X3 X, Xy
0.812 - - - - 364.83 270.36 308.39 Al
Cross over
0.893 -293.97 7826 1745 -15.88 10.26 5.57 22.21 o
Yield stress
0.845 . . . . 1688.89°  938.89°  1182.22° @3 d e
Storage modulus
0.908 . . . . 4057°  2164°  237.07° e

Loss modulus
Loss tangant

143475 T 9900t oS el

Complex viscosity

0.846 - - - -

Ol als 350 X3 00 el als Dlew 50 Xy Ol o X

Ao s S C]d“ 05l gme i (Ao )3 0 Ck“ 03 Jls gmetk
X1: xanthan gum, X2 ispharze mucilage, X3: basil mucilage
*Significant at 0.05 level, **Significant at 0.001 level.

I411_72
254.4
X1=A it dow
X2 = B: o)t dao
X3 = C: olows oo

Sblao i
crossover

(P2)

c()

P o slad god Blite 5 b shinn e Sl 903 - K2
Figure 2.Mixture surface plot of crossover of the ketchup samples.
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Figure 3. Mixture surface plot of yield stress in ketchup samples.
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Figure 4. Storage and loss modulus in frequency range of 0.01 — 100 HZ.
(Storage modulus: full symbols, loss modulus: empty symbols)
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Figure 5. Mixture surface plot of storage (A) and loss modulus (B) in ketchup samples.
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Abstract

Background and objectives: Ketchup sauce is a favorite product and useful for flavor and
color improvement of foods. Hydrocolloids are add to ketchup sauce in order to
physicochemical, rheological and textural improvement, so understanding rheological behavior
such as viscoelastic properties is important for quality control, process designing, storage
condition and textural properties. The objective of this research is investigation the effect
Ispharzeh and Basil seeds mucilage (as local hydrocolloids) and comparison their effect with
that of Xanthan gum (imported gum) on the viscoelastic behavior of ketchup sauce.

Materials and methods: Treatments were determined based on combination of hydrocolloids
(0-1%) by mixture statistical design in design expert software 9. For investigating viscoelastic
properties of samples, strain sweep (at 0.01-1000%) and frequency sweep (at 0.01-100 Hz) tests
were done. The best model for test results was fitted and effects of each parameter were
determined.

Results: The results of oscillating strain sweep showed that at low and moderate strain, all of
samples had linear viscoelastic behavior. In terms of crossover, the highest crossover was
observed at sample K1 (0.5% xanthan gum, 0.5% basil seed mucilage) and the lowest at
samples k9 (0.16% xanthan, 0.66% ispharzeh seed mucilage, 0.16% basil seed mucilage) and
K10 (0.5% xanthan and 0.5% ispharzeh seed mucilage). The finding of oscillating frequency
sweep showed that storage moduli were higher than loss moduli at all samples. Low levels of
Loss tangent (< 1) revealed solid viscoelastic characteristics of the samples. The highest and the
lowest of storage moduli, loss moduli and complex viscosity belonged to K4 (1%basil seed
mucilage) and k10 (0.5% xanthan and 0.5% Ispharzeh seed mucilage), respectively. Except
crossover, added hydrocolloids had significant effect on the all parameter in ketchup sauce.

Conclusion: Oscillating rheological measurements is a useful method to determine the effect of
hydrocolloids addition to food systems. Using strain sweep and frequency sweep test, it is
possible to investigate flow capability and structure maintenance capability at storage condition.
It was concluded that regarding unique functional properties of Ispharzeh and Basil seeds
mucilage, they could use as a commercial hydrocolloid accompanied by other hydrocolloids.

Keywords: Ketchup sauce, Viscoelastic, Mucilage, Ispharzeh, Basil.
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