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Table 1- Suggested formulas with the aim of producing Jalapefio Pepper Sauce Based on Flaxseed and Chia Powder
and the actual answers of the test
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A:chia B:cotten C:xantan pH Moisture Calorie Viscosity
Run - SpaceType (7 () () (%) (kilg) (cp)
1 Center 0.5 0.5 0.5 4.9 30.7 315.8 1350
2 Center 0.5 0.5 0.5 4.99 30.6 315.8 1348
3 Center 0.5 0.5 0.5 4.99 30. 65 315.8 1357
4 Factorial 0 0 0 3.00 29 345. 467 1244
5 Factorial 1 1 0 5.30 33.5 295. 467 1485
6 Axial 0.75 0.5 0.5 5.12 33.8 306. 244 1470
7 Axial 0.5 0.75 0.5 4,96 33.5 312. 856 1410
8 Axial 0.5 0.25 0.5 5.04 31.8 318. 744 1391
9 Center 0.5 0.5 0.5 4.99 30.5 315.8 1335
10 Factorial 0 1 1 4.7 31 324. 356 1290
11 Factorial 1 0 1 5.10 31.4 297.911 1405
12 Axial 0.25 0.5 0.5 5.02 32.5 325. 356 1320
13 Axial 0.5 0.5 0.75 4.8 20.01 313. 467 1350
14 Axial 0.5 0.5 0.25 4.72 32.5 318. 133 1320
15 Center 0.5 0.5 0.5 4.99 30.8 315.8 1340
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Table 2- Results of model Variance Analysis and Response Coefficients-pH

Source Sum of Squares df Mean Square F-value p-value
Model 3.97 9 0.4410 2.642E+05 <0.0001 significant
A-chia (%) 0. 0050 1 0. 0050 2995.58 < 0.0001
B-flaxseed (%) 0. 0032 1 0.0032 1917.17  <0.0001
C-xantan (%) 0. 0025 1 0. 0025 1524.19  <0.0001
AB 0. 0404 1 0. 0404 24195.17 <0.0001
AC 0. 1358 1 0.1358 81361.39 <0.0001
BC 0.1481 1 0.1481 88720.59  <0.0001
A? 0. 0241 1 0. 0241 14429.83 < 0.0001
B2 0. 0012 1 0. 0012 709. 67 < 0. 0001
(o 0. 1499 1 0. 1499 89800.40 <0.0001
Residual 8. 346E-06 5 1. 669E-06
Lack of Fit 8. 346E-06 1 8. 346E-06
Pure Error 0. 0000 4 0. 0000
Cor Total 3.97 14

A:Chia(%)

Figure 1- 3D Image of the effect of Flaxseed and Chia Flour percent on pH
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Table 3- The Fit coefficients of the proposed models in the Design Expert Software

pH Moisture Energy Viscosity
(%) (kj/g ) (cp)
R2 0.99 0.99 334 1.00
Adjusted R2 0.98 0.99 314 0.98
Predicted R2 0.97 0.98 280 0.91
Adeq Precision 2180. 3626 168. 04 654. 8 473.80
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Table 4- Results of model Variance Analysis and Response Coefficients — Moisture

Source Sum of Squares df Mean Square F-value p-value
Model 150. 53 9 16.73 1656. 15 <0.0001 significant
A-chia(%) 0. 8450 1 0. 8450 83. 67 0. 0003
B-flaxseed(%o) 1.45 1 1.45 143.08 < 0.0001
C-xantan(%) 78.00 1 78.00 7723.41 <0.0001
AB 69. 06 1 69. 06 6837.80 <0.0001
AC 0. 2025 1 0. 2025 20. 05 0. 0065
BC 0. 0025 1 0. 0025 0. 2475 0. 6399
A? 18.81 1 18.81 1862.18 <0.0001
B2 12.07 1 12.07 1194.99 < 0.0001
C2? 57.15 1 57.15 5659. 07 <0.0001
Residual 0. 0505 5 0.0101
Lack of Fit 0. 0005 1 0. 0005 0. 0397 0.8518  not significant
Pure Error 0. 0500 4 0.0125
Cor Total 150. 58 14
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Figure 2- 3D Image of the effect of Flaxseed Flour and Chia Flour percent on Moisture
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Table 5- Results of model Variance Analysis and Response Coefficients - Calorie (KJ/g)
Source Sum of Squares Df Mean Square  F-value p-value

Model 1892. 23 9 210.25 12569.53 <0.0001  Significant
A-chia(%) 175. 89 1 175. 89 10515.18 < 0.0001

B-flaxseed(%) 18.00 1 18.00 1076.12 <0.0001

C-xantan(%) 12.50 1 12.50 747.30 <0.0001

AB 0. 0536 1 0. 0536 3.20 0.1335

AC 0. 0029 1 0. 0029 0.1724 0. 6952

BC 0. 0519 1 0. 0519 3.10 0.1385

A2 0.01%4 1 0.019% 1.16 0. 3310

B2 0.2628 1 0. 2628 15.71 0. 0107

c? 0.1225 1 0.1225 7.33 0. 0424

Residual 0. 0836 5 0. 0167

Lack of Fit 0. 0516 1 0. 0516 6. 45 0.0639 not significant
Pure Error 0. 0320 4 0. 0080

Cor Total 1892. 32 14
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Figure 3- The effect of Flaxseed Flour and Chia Flour percent on the amount of Calorie.
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Table 6- Results of model Variance Analysis and Response Coefficients - Viscosity (cp)

Source Sum of Squares df Mean Square F-value p-value

Model 45440. 50 3 15146. 83 15. 59 0. 0003 significant
A-chia(%) 41280. 22 1 41280. 22 42.48 <0.0001

B-cotton(%) 4080. 06 1 4080. 06 4.20 0. 0651

C-xantan(%) 80. 22 1 80. 22 0.0826 0.7792

Residual 10689. 50 11 971. 77

Lack of Fit 10391. 50 7 1484. 50 19.93 0. 058 Not significant
Pure Error 298. 00 4 74.50

Cor Total 56130. 00 14
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Figure 4- The effect of Flaxseed Flour and Chia Clour percent on viscosity
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Table 7- Suggested models by Design Expert Software

Response Model
pH 4.99+0. 1A-0. 08B+0. 07C-0. 3AB-0. 5BC+0. 3A%+0. 07B?-0. 8C?
Moisture(%)  30. 64+1. 30A+1. 70B-12. 49C-12. 46AB+10. 05A%+8. 05B%-17. 53C?
Calorie(kJ/g) 315. 77- 18. 76A-6. 0B+5. 0C+ 1. 19B2-0. 8C?
Viscosity(cp) 1361. 0+ 95. 78A+30. 11B
. _T\
[i] 1 a 1 [i] 1
Aichia = 0468938 Bratten = 0593218 Comntan = 312305 E-05
& N
E00&2 Sa0Ea2 2001 ] 25457 455
pH =207828 basture = 26 344 Calase = 320053
13645
Desirability = 0.798
1224 1485 Solution 1 out of 22
Viscasity = 135645

Figure 5- Optimum Formulation of Red Pepper Sauce
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Abstract

Introduction: The interest of many of consumers in some seasonings, including pepper n
sauce, and increasing the consumption of them, have prompted researchers to improve the
nutritional value of these products. Adding flaxseeds to the daily diet increases the health of
the heart and digestive system, controls weight and prevents cancer. Chia seed is a rich source
of antioxidants such as flavonols, tocopherols, phytosterols and carotenoids. In the present
study, the formulation of jalopino red pepper sauce based on flaxseed and chia flour was
optimized.

Materials and Methods: residues of chia and flaxseeds after cold press at 0. 25 to 1% were
added to sauce and physicochemical properties and calorie of treatments were measured.
Optimization of the Formulation was carried out using Design Expert software, response
surface method (RSM) and central composite design (CCD) and the results of measuring pH,
moisture, viscosity and calorie were analyzed to optimize the formulation . the optimal
sample was produced in three replicates and its validity was estimated.

Results: By increasing the amount of flaxseed and chia flour in sauce, pH, viscosity and
moisture content increased and calorie decreased significantly. If 0. 46% of chia flour,0. 59%
of flax seed and 0% of xanthan are used, it is possible to achieve a pH of 4. 07, moisture
content of 26. 34%, and calorie of 320. 06 kJ/g and viscosity of 1364. 50 cp, which had a
desirability factor equal to 0. 79.

Conclusion: By adding chia seeds and flaxseed flour to jalopino red pepper sauce, a product
with good functional characteristics and acceptable desirability factor can be produced.

Keywords: Chia, Flaxseed Flour, Hot Red Pepper Sauce, Nutritional Value.
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