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Abstract

Quality characteristics of Yanggaeng prepared with water extract (CRE) and powder (CRP) of roasted coffee ground
(CR) were investigated. Total polyphenol content and DPPH raidcal scavenging ability of water extract of CRE
were 13.52 g/mL and 78.75%, respectively. The pH ranges of Yanggaeng prepared with CRE (CREY) and CRP
(CRPY) were 7.10~7.29 and 6.95~7.15, respectively. The DPPH radical scavenging activities of CREY containing
0.1~1.0% CRE showed 8.77~43.10% and CRPY containing 0.1~1.0% CRP showed 5.28~14.92%. The total polyphenol
contents and DPPH radical scavenging activity of CREY and CRPY increased significantly with increasing CRE
and CRP concentrations (p<0.05). Sensory evaluation which includes taste, flavor, texture, and overall acceptability
of CREY and CRPY were higher than that of control. The overall acceptability showed the highest levels in Yanggaeng
containing 0.5% CRE and containing 0.3% CRP. These results indicate the potential use of roasted coffee ground
residue as a valuable resource for development of side menu in coffee restaurants.
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Table 1. Formulation of Yanggaeng containing different type and
concentration of roasted coffee ground residue

(unit: g)

CREY” CRPY
01 03 05 10 01 03 05 10
Cooked white bean 600 600 600 600 600 35994 5982 597 594
Agar 30 3 30 30 30 30 30 30 3
Sugar 200 200 200 200 200 200 200 200 200
CRE"(2% 0 20 6 100 20 0 0 0 0
CRP? 00 0 0 0 06 18 3 6
Water 400 380 340 300 200 400 400 400 400

Ingredient 0

"CRE, Roasted coffee ground residue water extract.

2)CRP Roasted coffec ground residue powder.

CREY Yanggaeng containing roasted coffee ground residue extract.
CRPY, Yingeaeng containing roasted coffee ground residue powder.

pH

pHe Kwak 5(20)2] A&l w2} 478 10 goll vt
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Table 2. Total polyphenol content and DPPH radical scavenging
ability of extracts from roasted coffee ground and roasted coffee
ground residue

Total polyphenol content DPPH radical scavenging

1)
Samples (gL activity (%)
cG 16.55+0.35™™ 88.36£0.50"
CR 13.52+40.76" 78.75+0.61°

I)CG, Roasted coffee ground; CR, Roasted coffee ground residue.
Each value was expressed as the meantSD of triplicate assays.

% Means with different superscripts within the CG and CR are indicate significant
differences (p<0.05).
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Table 3. Changes in pH, water and sugar contents of Yanggaeng
containing different type and concentration of roasted coffee
ground residue

Samples” oH Water( %)ntents Sugz(1£ Bclcl_))t(l)tents
Control 7.42+0,06™ 36.64£0.36™ 11.90£0.10F
0.1 7.29+0.01° 37.88+0.55° 11.75+0.00°
R 7.17¢o.(yz: 37.4610.25*‘?’ 11.70£0.00°
0.5 7.10+0.00 38.49+0,68° 11.35:0.02°
1 7.10£0.01° 38.92+0.56° 11.30+0.00°
0.1 7.1520.02° 40.000.46° 11.70+0.00°
— 7.12¢o.oo; 39.70i0.40§ 11.5710.06;
0.5 7.030.01 3943051 11.40£0.00
1 6.95+0.05" 39.3040.55° 11.200.00*

"CREY, Yanggaeng containing roasted coffee ground residue extract; CRPY, Yangeaen
containing roasted coffee ground residue powder.

PEach value was expressed as the meantSD of triplicate assays.

% EMeans with different superscripts within the CREY and CRPY are indicate
significant differences (p<0.05).
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Table 4. The color changes of Yanggaeng containing different type
and concentration of roasted coffee ground residue

Samplesl) Lightness (L) Redness (2) Yellowness (b) AE
Control  43.18+0.047%  046+0.02*  4.890.01"
01  3939+001°  1112003°  581+002°  3.95:0.00
REY 03 3081x001°  177:002"  578:002° 1247001
05  2955+0.02°  160005°  530:001°  13.68+0.02
1 26551001  2.08+006°  449+0.02°  16.71%0.00
01 3679012  053:046°  4.524002° 6412012
Y 03 3653001  097+003°  3.92:0.02° 674001
05  3123:000°  1.09+0.04°  338:0.02°  12.06+0.01
1 2856+001*  133:001°  225+000"  14.88+0.01

UCREY, Yanggaeng containing roasted coffee ground residue extract; CRPY, Yanggaeng
containing roasted coffee ground residue powder.

Each value was expressed as the meantSD (n=30).

%A Neans with different superscripts within the CREY and CRPY are indicate
significant differences (p<0.05).
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A7} > CRE 05% H7H 8013121, CRE 1.0% H7F+
= 4492 HZ2FHT GSkth CRPY = 4.52~2.259] 3t
el o] And 282 s S ti 2T biko]
wiokom], Aujul Bk Hrheko] SR bk Aast
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CREY$} CRPY 9| 227+ 57 Z}+= Table 5914 e
vhel o] A 277} 5.26 glem?(©]F T EH =
714 gigko | CREYE 5.95~6499] W= »xr} 71t
F5 F7FRFA oW, 03% o] 3ol Hrbsxo we f9
2 ztol= YERA] %8k tH(p<0.05). ©]= Kim 5(25)9]
pH7} S5 ] FAEQ] 23 dE A Aol
/bt Hagh Az} o] Al FEE0| W
pH W&ol CRE #7} &7t $71845 89 e
Z7kke Ao 2 #d"nh CRPYS AEs H2FHET
=%oH, A7 03%7HA = 718tk 0.5% ol 3
B 743kl th g2 A (springiness) S Tl 2T 421.02%©ll
H]3] CREYE H7F5%= 0.1~0.5%7FA] 438.38%~451.13%
2 F7htR oy 1.0% H7HE At o, CRPY =
A7FsE 03% 7] S71etth7t 0.5% H7HE] Hadhe

Table 5. Textural characteristics in Yanggaeng containing
different type and concentration of roasted coffee ground residue

Samples” Hardn%ss Springiness Cohesiveness

P (glem’) (%) %)
Control 526+0417"Y  421.02+51.80® 55.11£2.74%
0.1 5.95+0.63" 438.38+11.42° 47914475
J— 6.34+021° 435.36+14.00" 49.0024.46°
0.5 6.25+0.81" 451.13457.69" 42154343
1 6.49+0.84" 392.76+52.92° 402143.99"
0.1 6.324025° 450.97+50.13" 56.65:2.20%
X 6.59:0.53° 496024123 552716.64*
05 6.1040.50° 386.75+30.82° 53014775
1 6.00£0.40° 362.31445.22% 51.8145.06"

’CREY, Yanggaeng containing roasted coffee ground residue extract; CRPY, Yanggaeng
containing roasted coffee ground residue powder.

Each value was expressed as the meantSD of triplicate assays.

%A leans with different superscripts within the CREY and CRPY are indicate
significant differences (p<0.05).
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% Z99¥E &2 Fig 19 eI 7= 849
ug/mL, CRES} CRP 3 7F5%(0.1, 0.3, 0.5 2 1.0 %)l whe}
CREY < 15.88, 32.16, 41.12 & 66.19 pg/mLZ 5718} 2
™, CRPYE 12.09, 15.87, 20.75 & 23.80 pg/mL2 LFERH o]
A7 el Hl#ste] Fof o g 71k tH(p<0.05).

100

BCREY  OCREPY

&6, 1ah

411

Total polyphenol contents (pg/mL}

Concentration (%)

Fig. 1. Total polyphenol contents of Yanggaeng containing different
type and concentration of roasted coffee ground residue.

CREY, Yanggaeng containing roasted coffee ground residue extract; CRPY, Yangeaeng
containing roasted coffee ground residue powder.

Each value was expressed as the meantSD of triplicate assays.

“Means with different superscripts within a bar are indicate significant differences
(p<0.09).

CREY % CRPY®] DPPH ]z 4752 W3l Fig.
20 JERHQITE th&T= 1.88%, CREYE H7F5%(0.1,
0.3, 0.5 9 1.0%)° me}b 2+2} 8.77, 23.02, 31.92, 43.10% <
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2 1.0%)° we} 528~1492%2] A% S VERhfo] 2T
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o2 ve gitsl @42 JERSITh o2 gt Ak dut
Z3 Az ATEF Hrbege] $71e45 DPPH 2|z
2ATe] Sk AT Bu@®)et FAEA

Aot FEEo| o] ikl D442 Y Al 2A9
H w3 £ 2EdME & 4L AXeke 3oz Yl

U, Adure o) Az A e7le] giatel 84 ZAS 93k
AR AMRo] s Ao ddE.

&0

OCREY  OCREPY

40 {
3L

23029

14,921

DPPH radical scavenging activity (%)
(=]

Concentration (%)

Fig. 2. DPPH radical scavenging activity of Yanggaeng containing
different type and concentration of roasted coffee ground residue.

CREY, Yanggaeng containing roasted coffee ground residue extract; CRPY, Yanggaeng
containing roasted coffee ground residue powder.

Each value was expressed as the meantSD of triplicate assays.

“Means with different superscripts within a bar are indicate significant differences (p<0.05).

2
X oor

W oo @ I
5 5 i

o S A7 o] #A
67} Aot 2+ 27290 B]&l CRE 0.1%
3% 713 A7ho] 35602 71 = AEES Jeh
, CRP 7}te] Aof| tidt 7| a& = diz=+of ]3]
CRE 37}l HlaiA] tha v A2 eEhhfiel

o] 7% Aguk A7t Fee} dagle] RE HUH

xFHETE =9ton, CREYE 0.5% H7FH4.16)7}F 7}
3 Ftsl o, CRPE 05% H7HPG.64)7F +-3kith
E3h, CREY: #H7bskel wet 3.44~4.16, CRPY=
3.16~3.645 UERIlo] BF 30 o|/fe] 71 kol A}
< AHRte] 73S AL F e T FAsEn
FetE) 0= CRES CRPE A7 97io] 2% thx
TEG sttt HriElen, CRE 0.5% H7HHe=
4.16, CRP 03% A7} & 3.4 = 7} Aol A 71 =%
t}. 07} g2 @52 EA4d) Ble) 24 Br1E AL 79
o] gfo] FBe] Fnlo| FHA F&gS vH7] WEel Ao
2 AIREH, 0.5% ©]de] s AT o] A3t
715730] tha Aasiith AR BE A7 A o
ZTHEUTRs $4519 2, CRES}F CRP 03% #H7FH7HA1 &
27y 2274 Y3t 71520} Fobska, 1 o)) ol
A oA frAskth $394 713 =% CRES CRP 7}
o oA dlzTol vla] BT ggElon, AFjuke] X
7Vl W2} CREE 0.5% 7117} 4.08, CRPE= 0.3% 3
7H7F 35602 7Pt Stk ARRbe] 7|52t
s} B4 5 FHEL S THH R nEst], 78 AlZA
CRE 0.5%, CRP 03%% H7lsk= Zo] 718 A 21o=

0 o oX
g v 0
e
i
&
U

o H

R
l‘r’
kv



636

Sl

*8 Xﬂ 2 7198 A5 FEE 719 229 o) &
< Fae] e 2 S 7157 SAlolhe AN
Eﬂ% 7IEH%L T s W OME‘r, ﬁ%lﬂ%i AXH 1 e

T

F'

S e, e xﬂzw waz, e 4y
o AF AxT} FFsste] v gelA] E4 A% 2

FFsste] AT AR Aol = Dﬂvi/‘H o1 %] h5d
Ao BYE o @ AES Fe8e] AN A
S ol g5 RSl o W B FA Al B
@ BUE A7k Aasolor & Aoz Andth

Table 6. Sensory properties of Yanggaeng containing different
type and concentration of roasted coffee ground residue

Overall
Acceptability
Control 27241107 3.00£0.87* 2444071 2.84+0.55" 2.80+0.65

01 356x1.00° 3.720.68" 3.0020.50" 3.28+0.68* 3.56+0.51°

REY 03 356:1.00° 4.00£0.50° 3.86:0.78% 3.56x0.71° 4.00:0.50°
05 344%087° 4.16:0.80° 4.16:0.80" 336+049™ 4.08+0.86°

1 3226072 344+1.12" 356+0.87° 308:0.81° 328+0.68"
01 320:0.82* 3.16+0.62" 3.04+0.68® 3.124053" 3.12+0.78"°

03 336:076° 3.642099° 3.642091° 3.16:0.62" 3.56+0.51°
CRPY AB AB BC A BC
05 3.12£0.97*® 320:082"° 336076 3.00:0.71* 3.24+0.83

1 296+0.79"® 321+041"® 348+0.92% 2.88+0.60" 3.00:041"°

CREY, Yanggacng containing roasted coffee ground residue extract; CRPY, Yingeaens
contammg roasted coffee ground residue powder.

YFach value was expressed as the meantSD (n=30).

42O\ feans with different superscripts within the CREY and CRPY are indicate
significant differences (p<0.05).

Samplesn Color Taste Flavor Texture

o o]
I =

71J4H‘91 A EaAskE 98] AT 78 A=A

24 78S HES] Y8l AN d5FEE H7 Y
(CREY)®} #9]4} E“‘ A7} F78(CREP)E A %3131
AT LT} A 5 FE2EY F FYdE 9
DPPH #t]Z Aﬂ:—a— 247} 13.65 pg/mLsﬂr 7875 %=
YeRAQIt) pHE thE2T7} 7.42, CREYE 7.10~7.299] W
S Yeh AL, CRPYE 695~7.159] WS VeIt
CREYY] & 3take 37.88~38.92%, CRPY = 39.3~40.0%
o] MR 27(36.34%) 2} ¥ SRS YeERNS]
th B g g2t M =304 F iwﬂi Liias
CREY7} 15.88~66.19 yg/mL, CRPY = 12.09~23.80 ig/mL
o] M= vtehflo] CRES CRPY H7F5%(0.1, 0.3, 0.5
2 1.0 %)l wet sl A o2 =718+ thp<0.05). DPPH
o) 27%S h2F7} 1.88%, CREYE 8.77~43.10% &

A23d A55 (2016)

FE FEH o7 F7189 oM, CRYPE 5.28~14.92%2]
HAE Ueo] 7R FoH o2 E3kth(p<0.05).
F78e] WAL A, A, Bt} Fh| 25 CREY S CRPY
7F dizTtol] Wlal frotlem, Ave A5 FEES AL
4 A5 05%, A9 TES AR A5 03%E HUksE
F7go] BeAom M T
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