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An Analysis of Biological Active Compounds, Nutrients and
Microorganisms of Thai Shortbread Cookies Supplemented by Grinded

Medium Roasted Robusta Coffee
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ABSTRACT

The addition of ground medium-roasted Robusta coffee at 3 different levels: 1.8%, 3.6% and 5.4% to Thai
Shortbread cookie found that the inclusion of 5.4% Robusta coffee received the highest preference score from 40
panelists compared to the addition of 1.8% and 3.6% (P < 0.05). The nutritional analysis showed increases in
protein, several minerals (Calcium, Phosphorus, Potassium, Magnesium, Iron, Zinc, Aluminum and Manganese),
and 3 times increases in fiber. The biologically active compounds including antioxidant and total phenolic
compounds were increased by 4-8 times and 16 times, respectively. In accordance with the Thai Community
Product Standard 118/2555, the food microbial analysis, including Coliform Bacteria, Staphyviococcus aureus,
Escherichia coli, Yeast and Mold, and Total Plate Count, was investigated on days 0 and 90 presenting at < 3.0
MPN/g, < 1.0 X 10 CFU/g, < 3.0 MPN/g, < 10 ESPC/g and < 25 X 10 CFU/g, respectively. They remained

consistent during the storage in closed PP plastic bag at room temperature (25 "C).

Key words: Thai Shortbread Cookie, Roasted Robusta Coffee, antioxidants, total phenolic compounds, active

compounds
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Figure 1 Thai Shortbread Cookie supplemented by medium roasted Robusta coffee at (a) 1.8% (b) 3.6% and (c) 5.4%
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Table 1 Sensory evaluation of the Thai Petal cookies supplemented by Preference Test

Sensory Evaluation

Thai Shortbread Cookie supplemented by Robusta Coffee (Percent)

1.8 3.6 5.4
Appearance 7.14 +1.49° 730+ 1.18° 7.65+0.80°
Color 7.24+1.32° 7.30 +1.22° 7.60 + 0.80°
Aroma 6.84 +1.28° 7.81+0.85° 8.30+0.81°
Flavor 6.95+1.29° 7.78+0.89° 8.30+0.78°
Taste 722+1.21° 7.84£0.87" 8.24+0.76°
Texture 7.35+1.30° 7.87+0.92° 7.84+0.80°
Overall liking 730+ 1.10° 7.89+081° 8.27+0.80°

Values are represented as mean = SD (N = 40). Mean values with different superscript letters along the rows are

significantly different (P < 0.03).
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11N Y (Diaz-Rubio and Saura-calixto, 2007) aoAAa a4
o 4 . o
AV European Food Safety Authority (2010) la
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Table 2 Nutritional information of the regular Thai Shortbread cookie compared with the Thai Shortbread cookie

supplemented by Robusta coffee at 5.4 %

Nutritional information The Thai Shortbread cookie supplemented The regular Thai Unit
by Robusta coffee at 5.4 % Shortbread cookie
Total energy 47.60 42.78 keal
Protein 0.48 0.45 z
Carbohydrate 5.92 6.21 z
Sugar 2.83 2.86 z
Fiber 0.65 0.12 g
Lipid 1.71 1.79 g
Minerals
Calcium 4.21 0.68 mg
Phosphorus 11.13 4.68 mg
Potassium 20.71 4.70 mg
Magnesium 6.85 0.95 mg
Sodium 0.11 0.12 mg
Phytate 221 221 z
Iron 0.73 0.20 mg
Copper 0.15 0.01 mg
Zinc 0.10 0.03 mg
Selenium 0.02 0.02 ug
Aluminium 1.29 N/A mg
Manganese 0.19 N/A mg
/itamins
B, 0.03 0.03 mg
B, 0.02 0.02 mg
Ashes 2.04 2.21 g
Phenolic compounds 0.012 N/A z
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Table 3 The quantity of DPPH antioxidant activity in Thai Shortbread cookies

Types of Thai Shortbread cookies

Quantity of DPPH antioxidant activity

(Mg Trolax per g FW)

Thai Shortbread cookie without Robusta coffee

Thai Shortbread cookie with 1.8% Robusta coffee

Thai Shortbread cookie with 3.6% Robusta coffee

Thai Shortbread cookie with 5.4% Robusta coffee

0.16 + 0.07°
0.65 + 0.03°
1.38 +0.04°

1.39+£0.01°

Values are represented as mean + SD (N = 3). Mean values with different superscript letters along the rows are

significantly different (P < 0.03).
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Table 4 The total phenolic compound content in Thai Shortbread cookies

Types of Thai Shortbread cookies

Quantity of total phenolic compound

(mg Gallic acid per g FW)

Thai Shortbread cookie without Robusta coffee

Thai Shortbread cookie with 1.8% Robusta coffee

Thai Shortbread cookie with 3.6% Robusta coffee

Thai Shortbread cookie with 5.4% Robusta coffee

0.14 +0.03°
1.11 +0.03°
221+0.08°

227 +0.06°

Values are represented as mean + SD (N = 3). Mean values with different superscript letters along the rows are

significantly different (P < 0.03).
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Table S The lipid content in Thai Shortbread cookies
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Types of Thai Shortbread cookies

Lipid content (% per g DW)

Thai Shortbread cookie without Robusta coffee

Thai Shortbread cookie with 1.8% Robusta coffee

Thai Shortbread cookie with 3.6% Robusta coffee

Thai Shortbread cookie with 5.4% Robusta coffee

19.10 = 3.06°
20.00 = 0.73°
20.39 = 1.54°

21.86 = 1.95°

Values are represented as mean + SD (N = 3). Mean values with different superscript letters along the rows are

significantly different (P < 0.03).
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Table 6 The fiber content in Thai Shortbread cookies
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Types of Thai Shortbread cookies

Fiber content (% per g DW)

Thai Shortbread cookie without Robusta coffee

Thai Shortbread cookie with 1.8% Robusta coffee

Thai Shortbread cookie with 3.6% Robusta coffee

Thai Shortbread cookie with 5.4% Robusta coffee

1.71 £ 0.21°
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Values are represented as mean + SD (N = 3). Mean values with different superscript letters along the rows are

significantly different (P < 0.03).
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Table 7 Types and quantity of microbial organisms in the standard Thai Shortbread cookie compared with the Thai

Shortbread cookie supplemented by Robusta coffee at 5.4 % (Day 0 and Day 90)

Microbial quantity

Thai Community The standard The Thai Shortbread  The Thai Shortbread
Microbial
Product Thai Shortbread cookie supplemented  cookie supplemented
pes Standard cookie by Robusta coffee at by Robusta coffee at
5.4 % (Day 0) 5.4 % at (Day 90)
Coliform < 3.0 MPN/g < 3.0 MPN/g < 3.0 MPN/g < 3.0 MPN/g
Bacteria
Staphylococcus < 1.0X10 CFU/g =1.0X 10 < 1.0 X 10 CFU/g < 1.0 X 10 CFU/g
aureus CFU/g
Escherichia coli < 3.0 MPN/g < 3.0 MPN/g < 3.0 MPN/g = 3.0 MPN/g
Yeast and Mold < 100 ESPC/g < 10 ESPC/g < 10 ESPC/g < 10 ESPC/g
Total Plate <1x10° CFU/g <25 X 10CFU/g <25 X 10 CFU/g <25 X 10 CFU/g
Count
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v 1
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= 4 ar =1 ar 4
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1.0 X 10 CFU/g, < 3.0 MPN/g, < 10 ESPC/g uaz <
25 X 10 CFU/g A@sy (Table 7) Faiiiamoudy
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inu'13luganaradnlaviia Polypropylene (PP)
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University, 2006)
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