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Abstract

The purpose of this study was to evaluate the optimum ratio of coffee waste to chocolate for the preparation and investigation
of the sensory characteristics of coffee chocolates. Color values(L-value, redness, and yellowness), total flavonoids, radical
scavenging activity, and sensory characteristics of coffee chocolates made with various concentrations of additives were
measured. The coffee waste powders were added at weight percentages of 0, 1, 2, 3, and 4%. As the ratio of coffee powder
to chocolate increased, total flavonoid content and radical scavenging activity increased. In sensory evaluation, significant
differences(p<0.05) were shown in taste, bitterness, texture, and overall acceptability depending on the amount of coffee
waste powder added. The optimal ratio for sensory acceptability of coffee chocolate was 2% added coffee waste powder.
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Chocolate
tempering

‘v—) Tempered chocolate at 50°C to 31°C

‘—) Room Temperature for 15min

m Added with each coffee waste, respectively

‘—> Cream 140g

« Melting Temperature at 35°C for 10min
¢—> At 4°C for 35min

Fig. 1. Preparation flow of coffee chocolate-making process.
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Table 1. Recipes of coffee chocolate added with coffee waste powder (2)
Samplesl) Shell Inner Total
Chocolate Espresso Chocolate Cream Coffee waste
CW0 505 5 350 140 0 1,000
CW10 505 5 340 140 10 1,000
CW20 505 5 330 140 20 1,000
CW30 505 5 320 140 30 1,000
CW40 505 5 310 140 40 1,000

" C-0: Control(The chocolate without coffee waste powder).

CWI10: The chocolate added with 10 g of coffee waste powder.

CW20: The chocolate added with 20 g of coffee waste powder. CW30: The chocolate added with 30 g of coffee waste powder.

CW40: The chocolate added with 40 g of coffee waste powder.
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Table 2. Color values and moisture contents of varous
coffee chocolates”

P
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Table 3. The total flavonids contents and DPPH radical
scavenging activity of various coffee chocolates”

Color”

Moisture

Samples 3)
a b content(%o)
CW0 82.4+1.5 3.740.2 13.040.1° 3.0£0.0"
CWI0  80.1%1.1 3.9£0.0 164403  2.840.2°
CW20  79.8+1.0 3.840.1 20.840.5°  2.840.0°
CW30  80.3%0.5 3.940.1 19.00.0°  2.5£0.1°
CW40  80.2+1.0 3.9£0.0 19.040.1°  2.440.1°

Y All mean values are triplicate determinations. Mean + standard
deviation. The abbreviation is same as Table 1.
> Values in the same column that are followed by a different letter
are significantly different(»p<0.05) by Duncan's multiple range
test.

2F5Y

]

= Zro] ZUlslttn Rustgyy), TRt e e
A= Zhgro]] A7EE o] GRS wol W,

AR 2 M7l FFS Zt AL & 4 9ok Table
20| K9t Zro] An] 2FH 9 4§ FA=F2 wdFEte] Aok
o] F7VdrE Fashe 73 LE— B4k &, CW0, CWIO0,
CW20, CW30, CW402] =¥ slke 7}7) 3.0, 2.8, 2.8, 2.5,

242 Urehgeh o] AL Ax 22300 W AFure] Hrhegol
FHE5E Yage W] s, AYHoR S8
Fapo] AL AT Gl F/FHAA AAH S
Fapo] grashs AL Holk Ao A=Hth

2. X2219| & EZgjrL0|= &at
Table 33} o] HAFuo] Hrlo] G2 7y 2239| &
Soheol= B AOIE obgtel, 23RS 75 4ol
AP 72 AR} F e Behrico|soln, 2239
H=Ql 7ke dufjof e F8 FSEEO|ERE T
71, 7FE171 ZgolEta BT tHLee 5 2003; Lee S
2w, ALFAE Wtk de CHe) § Femeols
ke oF 200.7 mg CAE/100 g@l RS2 e, W54t
o e TR 3 Bouuols UL AR
SZolA 1 gl FrbHe oz uehrh
CW102 230.7, CW202 267.5, CW30Z} CW40-2 Z+Z} 290.4,
3154 mg CAE/100 g =9 & ZetRo|E FFS i3t
Aoz vehrth f4 ol RS 44 22
29 F vl Mt Buet A9 A B
Yoo & 2008). &A} == 9] & ¥ I HUs 82
ool BEHS F/HUITT HUAAT, £ AFIHE 5Y
ko] Hrigo] 7HE4S F Seprio|t §3Fo] 3
ot AFE uged, oS W/t faksh Qw2

Jo Lo

oI5}

R8s

Q=

Total flavonoids” DPPH scavenging actiVity3)

Samples

(mg CAE/100 g) (%)
CW0 200.7+11.1¢ 45.742.8°
CW10 230.7+10.8° 51.6£3.2°
CW20 267.5+12.4° 60.7+1.1°
CW30 290.4+17.4° 61.9+7.0°
CW40 31544213 74.445.5"

" All mean values are triplicate determinations. Values in the same
column that are followed by a different letter are significantly
different(p<0.01) by Duncan's multiple range test.

* Total flavonoids content, expressed in milligrams of chlorogenic
acid equivalents per 100 g of each samples.

? Means of DPPH radical scavenging activity on 1 mg/ml of each
extract. The abbreviation is same as Table 1.
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Table 4. Scores by sensory evaluation of coffee chocolates”
Sensory evaluation”
Samples - —
Aroma Taste Bitterness Texture Overall acceptability**

CWO0 4.0£0.0 3.6+0.8% 1.00.0%+ 3.5£1.2% 5.0+0.0°

CW10 3.6+0.8 3.7+0.5° 3.540.5° 44+02° 5.5+1.0°

CW20 3.840.5 4.6+0.3° 3.8+0.2° 5.0+0.3° 6.3+0.8"

CW30 3.740.5 5.1£0.3" 4.0+0.4° 5.2+0.3" 4,0£0.0°

CW40 3.840.3 5.0+£1.3" 4.5+1.2° 5.7£1.1° 3.5+1.1¢

" All mean values are triplicate determinations. Mean+standard deviation. The abbreviation is same as Table 1.

? Values in the same column that are followed by a different letter are significantly different(*p<0.05, *p<0.01) by Duncan's multiple range test.
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