Korean J Food Preserv
18(1), 33-38 (2011)

9 HEPIRAEXY SN

The Korean Society of Food Preservation

Quality Characteristics of Cookies Prepared with Flour Partly Substituted by
Used Coffee Grounds

Samuel Jung and Woo-Won Kangar
School of Food Stience, Kyungpook National University, Sangju 742-711, Korea

AFE AR A 19 A 54

Abstract

We investigated the quality characteristics of cookies prepared after addition of various concentrations of used
coffee grounds (0%, 1%, 3%, and 5%, all w/w) as a substitute for flour. As coffee grounds concentration rose,
decrease in the pH of cookie dough was evident. In terms the water-holding capacity of dough, cookies prepared
3% (w/w) coffee grounds yielded the highest value. With an increase in coffee grounds concentration, the color
a value rose, but the L and b values fell. The gelatinization temperature became higher, but both peak viscosity
and 15 min-height values declined. The spread and loss ratios decreased but the leavening rate rose significantly
with elevation of coffee grounds concentration. The hardness of cookies rose but slightly, as coffee grounds
concentration rose. Upon sensory evaluation of all of appearance, flavor, and overall preference, cookies prepared
with addition of used coffee grounds were superior to those without grounds, whereas those prepared using 1%-3%(w/w)
coffee grounds showed the highest overall acceptability. Thus cookies made using coffee grounds can be economically
competitive. In addition, the ingredients of coffee powder and used coffee grounds were shown to be very similar,
except that coffee grounds contain 15-fold less caffeine than dose coffee powder. As health concerns are popular
today, the use of coffee grounds to manufacture processed food may be acceptable.
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Table 1. Basic formulations for cookie using used coffee grounds

©
Addition rate of used coffee grounds (%)
Ingredient

0 1 3 5
Wheat flour 88 87.12 85.36 83.6
Coffee sludge 0 0.88 2.64 44
Sugar 40 40 40 40
Shortening 40 40 40 40
Whole egg 20 20 20 20
Baking powder 2 2 2 2
Water 10 10 10 10
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Table 2. Proximate composition of coffec bean powder and used
coffee grounds
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Table 4. Water holding capacity value of cookie dough containing

Content (%) various amounts of used coffee grounds
Composition —
Coffee bean powder used coffee grounds Addition rate of used coffee grounds (%)
Moisture 6.82 6.53 Control 1 3 5
1) .

Carbohydrate 6045 6443 Vggcft“’%%g 1536:023"Y 15212059 188142270 1523:022°
Crude lipid 1601 19.15 - y

Mean £SD
Crude ash 310 078 Walues followed different letter in the same row are significantly different according
Crude protein 1155 6.09 to Duncan’s multiple range test (p<0.05).
Crude fiber 2.08 3.03
Caffeine 1.57 0.10 H=o| ol E =

"The percentage of carbohydrate calculated by 100%- sub total (%)
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Table 3. pH value of cookie dough containing various amounts
of used coffee grounds

Addition rate of used coffee grounds (%)
Control 1 3 5
pH 7042004™  673:002°  672£005°  6.68:001°

Mean +SD
Values followed different letter in the same row are significantly different according
to Duncan’s multiple range test (p<0.05).
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Table 5. Amylograph characteristics value of cookie dough
containing various amounts of used coffee grounds

Addition rate of used coffee grounds (%)

Control 1 3 5
Gelatinization Temp. (C) 60 65 67 70
Peak Viscosity (B.U.) 700 680 620 560
15-min. Height (B.U.) 680 630 570 540
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Table 6. Spread rate, baking loss rate and leavening rate value
of cookie containing various amounts of used coffee grounds

Addition rate of used coffee grounds (%)

Control 1 3 5
Spread ratio (%) 7.04009™” 6312005  638+005"  6.25+0.02°
Loss rate (%) 17.00£123° 16.11:044" 1525:0.56" 15.72+0.70°
Leavening rate(%) ~ — 9244108 97224075 101.92+2.8%

"Mean +SD
Values followed different letter in the same row are significantly different according
to Duncan’s multiple range test (p<0.05).
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Table 7. Hunter’s color value of cookie containing various
amounts of used coffee grounds

Hunter’s color Addition rate of used coffee grounds (%)

value Control 1 3 5
L 1371.63™7 6058127  47.56:1.63°  41.05+0.76"
a 178+0.13°  166+044°  246:0.16  3.17+0.17°
b 208073 19.66+1.34°  12.62:047°  10.7820.11°
"Mean +SD

Values followed different letter in the same row are significantly different according
to Duncan’s multiple range test (p<0.05).

F719l 3=

AYFZE FodF J7FS ThEA st Az 719
texture:= Table 8 o] YERNJSITE F7]9] Are AFFZ
ZtdE 5% A7l 7S A SAENSH, g2
A 7P gHA SR E A #7119 BEe e FAE
o] /ol wet 2™ 26), 53] FAEY FEFE
ol 7P & 9k W= Ao Huyo vy, Vs
A BAE AN F7) A7kl Bot A 75 AHxrt St
== Agko] YAOH 10%E RTRL: =11, 20%, 30%
= HETEH W2 AE28), OAIvE £82 H7HE ]
QT FAFRZE Ax B2 dEoBE HrtEe] BeE
AT}t S7FIAT AL Bk vf ik 2 A= A5
F= ToE Ax 22 VR ANFE JoE 7
i z=to) Hls) AxrF =4 JEhd Aoz AaEh

Table 8. Hardness of cookie containing various amounts of used
coffee grounds

Addition rate of used coffee grounds (%)

Control 1 3 5

Hardness
©®
"Mean +SD

Values followed different letter in the same row are significantly different according
to Duncan’s multiple range test (p<0.03).

1596.20+70.45™ 1913.64+21.67° 1931.62%35.93° 2194.51+99.66°

2sgot

ANFZE JAE H7MES 24 st Axg 719
W%t AHE Hg. 1] YeITE F#719] 93 2 32
ARFZ AE 1% J7HA 7P =2 H4E Btk
g ANFE FAES B4 F2 tix2TolA 355 AT
FZ ZAAE 1% F7FFAA 350, 3% F7 oA 3.15,
5% A7FolA 32002 AYFZE FAES SR G2
ZAoM M B HeE itk 2378 1% J7H



Quality Characteristics of Cookies Prepared with Flour Partly Substituted by Used Coffee Grounds 37

3% BTN Be A4S Bgor, TR EEe
ANFE Al 1% BTN 1Y £ HFE Ve
Hl ol E71Q9), Frhs(11), £AEBE0) Lela A
BE13S W 719} o) 13% Whrold 71 B
HEE Wol AUFE FoIBL WA 7719 2 BTL
Jerhlek ol o] AnE FsE W) ATEE Dol
& AN 779 WAk ADRE DelB] FFo
weh 5914 JolE A9 goin, YHO R hETRT}
ANFE DB BHE 2719 AF} Aol e
Be Aoz AR,

Appearance

Owarall @ Flavor

Textura

= * =Control B=1% =3y - 5%

Fig. 1. Sensory evaluation of cookie containing various amounts of
used coffee grounds.
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