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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, Staphylococcus 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 724132 730+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+121° 7.84+0.87" 8.24+0.76°
Texture 735+1.30° 7.87+0.92" 7.84+0.80°
Overall liking 730+ 1.10° 7.89+0.81° 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 < 0.05).
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X
11NUU (Diaz-Rubio and Saura-calixto, 2007) e/9AfA d04
A1UN159N European Food Safety Authority (2010) &
o ' 1 [ 9 a a 4
uuzunﬂmmamu%mmumimTﬂﬂﬂ,m‘um
[ 9 o A Y Ao R a
DYINUDY 25 NTN L‘Wﬁ]iﬁuq‘ﬂﬂWWﬂﬂ“ﬁﬂﬂ?ﬂﬂ?ﬁﬂJ

ANZFUAMNNAVDITZUUTUA Y

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 g
Carbohydrate 5.92 6.21 g
Sugar 2.83 2.86 g
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 2.21 2.21 g
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
Vitamins
B, 0.03 0.03 mg
B, 0.02 0.02 mg
Ashes 2.04 2.21 g
Phenolic compounds 0.012 N/A g




75815998 YH1INDeNA 11 1ag51%UIAaATI%Y 16(2) : 389-404 (2567) 397

= S a
3. M3anf3NaUVBINT0RNENENTINNLI
a =) o = v Y
yialuvuunavammasumunlsifai
= 1 = o d’d
NNITANYINYINVUUAAVAIAIUNY
U o Y 9 =1 [
drunauvosnanun Isiaddosaz 5.4 Tama
dd’ a 4 =Y
nalaruInsanga 91nN5aAsIEHIUT NI
v v
a15o1v1snslunguinldndsaiu Tdun
4 Y] I
a13 Tulaasa Tasau wazlvdy Wludy uaz
d' ] 9y [ 1 A 1 a a
asomsn luldwaanuesy indeus tazdaniu
I Y A = o =1 °
Wudu ieisuivvuunaudmiugasunnsgiu
Haauaan1a1n Noonium and Wongsudarak (2014)
=* £ = I = 4 9
MIAnYIATeON NININTINMITUBNe IR}

g { o o 9 o A ' a @ 4
ﬁuf@11!‘17]ﬁ"lﬂiyﬁ?ﬁiﬂﬂ?il,wuy‘aﬂ'l“llﬂﬁNﬁ@]ﬂm"lﬂ

A

1413 MINAUIITNYI13A 1950961919 1B
AMUNIAINIDINITUATAAANWTEINNAD
FUANLAZAIZNN IABUINT
a Qd % a 4 an
3.1 U5maaseengnimuayyadaszalels
DPPH
WerhruunauEIAIUgATNIATIUIAL
) v Y Ay ' A
suuasuaeRamun Istamnsesazaig o Ao
a < A £
1.8,3.6 uag 5.4 MIAUAITIEHTNIUEITRONNT
AUBYYATATLAIID DPPH WU INITINUHA

nmudIsvadaawaldlsmaasduoyyadasy

=

v Aa Y an A A 2
‘V]Ulﬂfl]'lﬂﬂ'ﬁﬁlﬂﬁ'lzﬂﬂ?ﬂ?‘ﬁ DPPH ¥AUNNUINUU

'
P o

PorfieunulSuaasdueyyadases luvuw

o=

A1PIUFATVNTTIU TAENUNAIUNANYDIN LY

Ay ' v ° a @l 9
NnIvene 5.4 ’cNWﬁiﬁﬂlﬂllﬂM’JﬂiJﬂiMﬂ!ﬁﬁ@lW

a

yyadaszgaNga A 1.39 £ 0.01 g Trolax per g

()]

A = o a [ s a A
FW (Table 3) thiorfoumeununannaumnasiiaou
A a ' < 1
o NUMstasuveIdIvlszneuanuaanium
; .
wnnauldondumaaniu Alimswauwanlden
Y < P ) LI a
Huwaanudesazidvenihminuilead dawa

IfTimeyyadasegada 31.11 Ug Trolax per 100 g

g
=S

FW (Phugan, 2021) #a28nmM3AnNEI81500NND
Y a A 3 v YA a
MusyyadaszAnuIINmaanu Isiaanasy
W1 ldTuvuundudaiadv wag Suphan and
. ' @ < Lﬁ'
Kongjaroon (2021) WU luniudanatgun
dag1au 1:8 N lumseada 24 ¥ Tua wudes
£ g’/ a d'al é ] tiy
Az IgUEI0YYad sy DPPH NT08aY 70 H1UIY
4 [ 1] 1
N amsanananuvliluuvasganlidroarseon
I'd
gniduoYyadaE
13RO YYADATY (Antioxidants) HdIu
1 v J a . A
maﬂmﬂumammwyaaaiz (Free radicals) N
4
a a 4 a
HAVUINNINTINN U ad NI BINAINAIS
v d‘d 1 a a 9
Fulsgmueimisnlansisamanaeyyadasn
= a 1 ::911 Id Y
T Feeyyadaszvartidudunguesnisaiig
a 4 1 ’q Y a
asnumeluiras LazaINalsas IMINAN1SANY
. I [ J { o
(Apoptosis) 5D uudetelunisnelsnisess
(Chronic Diseases) 218 9 ¥Ua (Gulcin, 2012)
[ g’/ Yo Ao Y a
ALY M3 RS U0 IMIS AN ATA U YYD AT IE
¥roaan1lzigesaenlINAalnan1g 9
(Yanagimoto ef al., 2004; Castillo et al., 2019) 9
VINNMSANBIAUANTAA IO YYADATZVOIUUY
= ) j’ 9 J 2 o a
AAVAIAIWLDIAY WU TUvUNAAUEIAIWETY
v v a A ) '
AEHIN I NUETAIUBYYADATENIZAVFIND
YUNEIAIUFATVIATFIUDIYT2WY 4-8 1917 B9
MINMIANYININTTUVBIAITAIUOYYaddsE 11
< v Y o 1 o A
waamun IsigainImu szezarllunsail
HAIFIaUADUTEUIUAINTTUVOIAITAIUDYYA
dasedavzaglugie 18.6 - 28.2 g Gallic acid/100 g
lunsdanuiTasld Folin-Ciocalteau 112 g 36.4
A A = Y an
48.2 g Trolox/100 g LUDUNITANEIAIYIT ABTS
v Y
(Vignoli et al., 2014) Faasaueyyadaszimalil
Mmldvuunavdiaruintasuniun Isafadil

a"a} a 3
ﬂ’%mmmiaaﬂqmmuauyaaaizqwu



398 75815998 YH1INDeNA 11 1ag51%UIAaATI%Y 16(2) : 389-404 (2567)

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 0.16 +£0.07"
Thai Shortbread cookie with 1.8% Robusta coffee 0.65 +0.03"
Thai Shortbread cookie with 3.6% Robusta coffee 1.38 +0.04°
Thai Shortbread cookie with 5.4% Robusta coffee 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 < 0.05).
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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°
2.21+0.08°

2.27 +£0.06°

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

significantly different (P < 0.05).
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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 1.95°

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

significantly different (P < 0.05).
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Types of Thai Shortbread cookies

Fiber content (% per g DW)

Thai Shortbread cookie without Robusta coffee
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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 < 0.05).
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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
opes 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 <1.0X10 <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 <25X10CFU/g <25 X 10 CFU/g <25 X 10 CFU/g
Count
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