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Abstract

This research was aimed to evaluate the inhibition of oxidative changes of almond crackers by natural antioxidants
(tocopherol, rosemary, and tea polyphenol). Almond crackers stored at 25°C and 35°C for 70 days were evaluated
with peroxide value, sensory and kinetic parameters. Results revealed that the antioxidative activity of rosemary
was highly effective in inhibiting lipid oxidation at 25°C and tea polyphenol highly effective at 35°C. Sensory
evaluation indicated that the properties of odor and taste of almond crackers tended to positive effect with
the addition of rosemary and tea polyphenol. Kinetic study in lipid oxidation showed the first order reaction
at 25°C and the zero order reaction at 35°C. It was found that the kinetic parameter of oxidation reaction

predicted for the shelf-life of almond cracker.
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Fig. 1. Flow diagram for almond cracker making.
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Table 1. Proximate composition of almond cracker

Contents Composition (%)
Moisture 1.80
Protein 14.74
Lipid 19.77
Carbohydrate 17.44
Ash 1.06
Sucrose 45.19

Table 2. Fatty acid composition of total lipid extracted from
the almond

Contents Fatty acid composition (%)
Ciso 6.47
Ciea 0.57
Ciro 0.05
Cia 0.11
Cizo 1.06
Ciz1 66.15
Ciaz 25.03
Cigs 0.08
T.G. 91.86
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Table 3. Comparative effects of natural antioxidants at
different concentration by the AOM test

Natural antioxidant AOM (hrs)
Blank 10.3
Tocopherol 200 ppm 14.9
Almond Tocopherol 500 ppm 18.1
cracker Rosemary 200 ppm 20.7
Rosemary 500 ppm 23.9
Tea polyphenol 200 ppm 20.1
Tea polyphenol 500 ppm 23.0
60

Peroxide value (meq/kg)

Storage periods (days)

Fig. 2. Changes of peroxide value of almond cracker during
storage at 25°C.

Peroxide mean value within the same storage periods was signif-
icantly different (p<0.05).

@@, blank; O—O, tocopherol; ¥—¥, rosemary: <, tea polyphenol.
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Fig. 3. Changes of peroxide value of almond cracker during
storage at 35°C.

Peroxide mean value within the same storage periods was signif-
icantly different (p<0.05).
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Table 4. Sensory test of almond crackers with various natural antioxidants stored at 25°C

Storage periods (days)

Characteristics ['reatment 0 14 28 4 % 70
Blank” 87 8.1% 7.1° 6.0° 55 4.9°
Odor Tocopherol® 3.6 7.8 7.2 6.3 5.8 4.8°
Rosemary™ 8.8 85"~ 8.2¢ 7.4" 6.6" 5.6"

Tea polyphenol” 87 84% 82" 7.3 6.1 54"

Blank” 88" 78 7.1% 62" 5.7 5.2°

Taste Tocopherol’ ]7 8.1° 7.1° 6.3 59 5.4°
Rosemary”™” 88 8.1° 78 73 6.4 55"

Tea polyphenol” 3.6 8.1% 78" 7.0 6.3 5.4

Blank” 83" 7.8° 6.8" 5.8 5.7 5.2¢

Tocopherol® 85" 7.8 6.5 6.0° 57 5.3

Texture Rosemary” 8.7 8.0° 6.9 6.2° 5.7 5.4°
Tea polyphenol” 8.6 8.2 73" 6.2 58" 55°

Blank™ 8.6 8.0° 7.0 6.0° 56" 5.2

Overall Tocopherol™ 85 8.0 6.9" 6.1° 5.7 594
acceptability Rosemary "™ 84" 81" 76" 6.6" 6.1" 56
Tea polyphenol™ 8.7 8.2 75 65" 6.1 55

*Rating scale: 1 (very bad) to 9 (very good).

*Mean value of sensory scores followed by different alphabet in same row means significantly different at p<0.05.

**p<0.01.

Table 5. Sensory test of almond crackers with various natural antioxidants stored at 35°C

Storage periods (days)

Characteristics Treatment 0 14 o8 1 56 =0
Blank’ 86" 56" 45 38 35" 29°

Odor Tocopherol® 8.6" 7.7 6.7 57" 4.4 36°
Rosemary ™ 39 8.2° 7.2¢ 6.5 57 48

Tea polyphenol™ 87 8.0° 6.7 6.3" 5.7 46°

Blank 8.7 6.9 6.2° 5.1° 4.1° 36°

Taste Tocopherol” 8.7 6.9° 6.3° 57 53" 38"
Rosemary ™ 8.6 78 7.2" 6.8° 6.1" 5.2°

Tea polyphenol™ 8.8 76" 6.9" 6.7 57¢ 4.8

Blank” 7.4° 6.5 6.0° 5.5¢ A7 3. 6:

Tocopherol” 7.4° 6.7 6.2° 5.4% 48" 43
T *x a a ¥ - —d — ab
exture Rosernary’ 73 65 6.2 55 53 19"
Tea polyphenol™ 76" 6.8° 6.3" 5.7° 55" 5.2"

Blank™ 87 6.8° 6.3" 5.3 4.7 3.8

Overall Tocopherol’ 86" 69" 6.4° 5.4° 46 4.2°
acceptability Rosemary” 86" 7.3 6.6° 6.1 55" 5.1°
Tea polyphenol™ 8.7 7.7 6.6" 6.0° 5.6" 5.4°

*Rating scale: 1 (very bad) to 9 (very good).

*Mean value of sensory scores followed by different alphabet in same row means significantly different at p<0.05.

**p<0.01.
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Table 6. Calculated kinetic parameters of peroxide value using reaction rate

0 order” Ist order” 2nd order”

Temp. Factor " 5 B

k R~ k R k R~
Blank -0.6212 0.8632 -0.0417 0.8839 -0.0059 0.6056
95°C Tocopherol -0.4224 0.9171 -0.0376 0.9290 -0.0055 0.7533
" Rosemary -0.2580 0.8630 -0.0299 0.9340 0.0049 0.8099
Tea polyphenol -0.2927 0.9529 -0.0324 0.9541 -0.0053 0.7448
Blank -0.8527 0.9551 -0.0414 0.6645 -0.0055 0.4648
35°C Tocopherol -0.7630 0.8054 -0.0396 0.7807 -0.0047 0.5319
o Rosemary -0.5941 0.9792 -0.0403 0.9248 -0.0049 0.6571
Tea polyphenol -0.4038 0.8509 -0.0333 0.8463 -0.0049 0.5856
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