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Appendix 1. Cookies dough added with premix 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Appendix 2. Baked cookies at 170C for 15 minutes 
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Temperature 

Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 

Water Activity Before storage .223 9 .200* .838 9 .055 
After storage 30°C .256 9 .092 .860 9 .095 
After storage 37°C .275 9 .048 .780 9 .012 
After storage 45°C .201 9 .200* .903 9 .270 

Texture Before storage .211 9 .200* .864 9 .107 
After storage 30°C .203 9 .200* .845 9 .065 
After storage 37°C .250 9 .110 .879 9 .152 
After storage 45°C .204 9 .200* .858 9 .092 

*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 

Appendix 3. Normality test results of physicochemical properties of fortified cookies 
 

 
 Sum of Squares df Mean Square F Sig. 
Water 
Activity 

Between Groups 1579.861 3 526.620 203.307 <.001 
Within Groups 82.889 32 2.590   
Total 1662.750 35    

Texture Between Groups 1405320.111 3 468440.037 97.644 <.001 
Within Groups 153518.444 32 4797.451   

Total 1558838.556 35    
Appendix 4. ANOVA test results of physicochemical properties of fortified cookies 

 
 

Multiple Comparisons 
Tukey HSD 

Dependen
t Variable 

(I) 
Temp (J) Temp 

Mean 
Difference (I-

J) Std. Error Sig. 

95% Confidence Interval 
Lower 
Bound 

Upper 
Bound 

Water 
Activity 

Before 
storage 

After storage 
30°C 

2.11111* .75869 .042 .0555 4.1667 

After storage 
37°C 

-2.00000 .75869 .059 -4.0556 .0556 

After storage 
45°C 

-14.88889* .75869 <.001 -16.9445 -12.8333 

After 
storage 
30°C 

Before storage -2.11111* .75869 .042 -4.1667 -.0555 
After storage 
37°C 

-4.11111* .75869 <.001 -6.1667 -2.0555 

After storage 
45°C 

-17.00000* .75869 <.001 -19.0556 -14.9444 

After 
storage 
37°C 

Before storage 2.00000 .75869 .059 -.0556 4.0556 
After storage 
30°C 

4.11111* .75869 <.001 2.0555 6.1667 

After storage 
45°C 

-12.88889* .75869 <.001 -14.9445 -10.8333 
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After 
storage 
45°C 

Before storage 14.88889* .75869 <.001 12.8333 16.9445 

After storage 
30°C 

17.00000* .75869 <.001 14.9444 19.0556 

After storage 
37°C 

12.88889* .75869 <.001 10.8333 14.9445 

Texture Before 
storage 

After storage 
30°C 

278.66667* 32.65119 <.001 190.2028 367.1306 

After storage 
37°C 

420.11111* 32.65119 <.001 331.6472 508.5750 

After storage 
45°C 

526.77778* 32.65119 <.001 438.3139 615.2417 

After 
storage 
30°C 

Before storage -278.66667* 32.65119 <.001 -367.1306 -190.2028 
After storage 
37°C 

141.44444* 32.65119 <.001 52.9806 229.9083 

After storage 
45°C 

248.11111* 32.65119 <.001 159.6472 336.5750 

After 
storage 
37°C 

Before storage -420.11111* 32.65119 <.001 -508.5750 -331.6472 
After storage 
30°C 

-141.44444* 32.65119 <.001 -229.9083 -52.9806 

After storage 
45°C 

106.66667* 32.65119 .013 18.2028 195.1306 

After 
storage 
45°C 

Before storage -526.77778* 32.65119 <.001 -615.2417 -438.3139 
After storage 
30°C 

-248.11111* 32.65119 <.001 -336.5750 -159.6472 

After storage 
37°C 

-106.66667* 32.65119 .013 -195.1306 -18.2028 

*. The mean difference is significant at the 0.05 level. 
Appendix 5. Tukey post-hoc test results of physicochemical properties (One-Way ANOVA) 

 
 
 

Temp 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 
Moisture Before 

storage 
.370 3 . .787 3 .083 

After 
storage 30°C 

.215 3 . .989 3 .800 

After 
storage 37°C 

.262 3 . .956 3 .598 

After 
storage 45°C 

.236 3 . .977 3 .712 

a. Lilliefors Significance Correction 
Appendix 6. Normality test results of moisture of fortified cookies 

 
 
Moisture 
 Sum of Squares df Mean Square F Sig. 
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Between Groups 58395.333 3 19465.111 36.058 <.001 
Within Groups 4318.667 8 539.833   
Total 62714.000 11    

Appendix 7. ANOVA test results of moisture of fortified cookies 
 
 

Multiple Comparisons 
Dependent Variable: Moisture 
Tukey HSD 

(I) Temp (J) Temp 

Mean 
Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 
Before 
storage 

After 
storage 
30°C 

109.66667* 18.97074 .002 48.9157 170.4176 

After 
storage 
37°C 

88.00000* 18.97074 .007 27.2490 148.7510 

After 
storage 
45°C 

-64.33333* 18.97074 .038 -125.0843 -3.5824 

After 
storage 
30°C 

Before 
storage 

-109.66667* 18.97074 .002 -170.4176 -48.9157 

After 
storage 
37°C 

-21.66667 18.97074 .676 -82.4176 39.0843 

After 
storage 
45°C 

-174.00000* 18.97074 <.001 -234.7510 -113.2490 

After 
storage 
37°C 

Before 
storage 

-88.00000* 18.97074 .007 -148.7510 -27.2490 

After 
storage 
30°C 

21.66667 18.97074 .676 -39.0843 82.4176 

After 
storage 
45°C 

-152.33333* 18.97074 <.001 -213.0843 -91.5824 

After 
storage 
45°C 

Before 
storage 

64.33333* 18.97074 .038 3.5824 125.0843 

After 
storage 
30°C 

174.00000* 18.97074 <.001 113.2490 234.7510 

After 
storage 
37°C 

152.33333* 18.97074 <.001 91.5824 213.0843 

*. The mean difference is significant at the 0.05 level. 
Appendix 8. Tukey post-hoc test results of moisture (One-Way ANOVA) 
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Temp 

Kolmogorov-Smirnova Shapiro-Wilk 
Statisti

c df Sig. Statistic df Sig. 
Iron Before 

storage 
.321 3 . .882 3 .330 

After storage 
30°C 

.370 3 . .786 3 .082 

After storage 
37°C 

.370 3 . .786 3 .082 

After storage 
45°C 

.292 3 . .923 3 .463 

a. Lilliefors Significance Correction 
Appendix 9. Normality test results of iron content of fortified cookies 

 
 
Iron 
 Sum of Squares df Mean Square F Sig. 
Between Groups 587884.250 3 195961.417 .402 .756 
Within Groups 3901496.000 8 487687.000   
Total 4489380.250 11    

Appendix 10. ANOVA test results of iron content of fortified cookies 
 
 

Multiple Comparisons 
Dependent Variable: Iron 
Tukey HSD 

(I) Temp (J) Temp 

Mean 
Difference (I-

J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 
Before 
storage 

After storage 
30°C 

-150.00000 570.19704 .993 -1975.9716 1675.9716 

After storage 
37°C 

374.00000 570.19704 .911 -1451.9716 2199.9716 

After storage 
45°C 

-184.33333 570.19704 .987 -2010.3050 1641.6383 

After 
storage 
30°C 

Before 
storage 

150.00000 570.19704 .993 -1675.9716 1975.9716 

After storage 
37°C 

524.00000 570.19704 .796 -1301.9716 2349.9716 

After storage 
45°C 

-34.33333 570.19704 1.000 -1860.3050 1791.6383 

After 
storage 
37°C 

Before 
storage 

-374.00000 570.19704 .911 -2199.9716 1451.9716 

After storage 
30°C 

-524.00000 570.19704 .796 -2349.9716 1301.9716 

After storage 
45°C 

-558.33333 570.19704 .765 -2384.3050 1267.6383 
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After 
storage 
45°C 

Before 
storage 

184.33333 570.19704 .987 -1641.6383 2010.3050 

After storage 
30°C 

34.33333 570.19704 1.000 -1791.6383 1860.3050 

After storage 
37°C 

558.33333 570.19704 .765 -1267.6383 2384.3050 

Appendix 11. Tukey post-hoc test results of iron content (One-Way ANOVA) 
 
 
Iron Retention 
 Sum of Squares df Mean Square F Sig. 
Between Groups 104.222 2 52.111 .016 .984 

Within Groups 19074.000 6 3179.000   
Total 19178.222 8    

Appendix 12. ANOVA test results of iron retention of fortified cookies 
 
 

Multiple Comparisons 
Dependent Variable: Iron Retention 
Tukey HSD 

(I) Temp (J) Temp 

Mean 
Difference (I-

J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 
After 
storage 
30°C 

After storage 
37°C 

4.33333 46.03622 .995 -136.9184 145.5851 

After storage 
45°C 

-4.00000 46.03622 .996 -145.2518 137.2518 

After 
storage 
37°C 

After storage 
30°C 

-4.33333 46.03622 .995 -145.5851 136.9184 

After storage 
45°C 

-8.33333 46.03622 .982 -149.5851 132.9184 

After 
storage 
45°C 

After storage 
30°C 

4.00000 46.03622 .996 -137.2518 145.2518 

After storage 
37°C 

8.33333 46.03622 .982 -132.9184 149.5851 

Appendix 13. Tukey post-hoc test results of iron retention (One-Way ANOVA) 
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Appendix 14. Turnitin result 
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