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Quality Characteristics of Coffee-sulgi(rice cake) with Different Ratios of
Ingredients and Commercial Scheme
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*Deparz‘ment of Food and Nutrition, Research Institute of Human Ecology, Seoul National University
“Institute of Korean Royal Cuisine

Abstract

The purpose of this study was to investigate the instrumental and sensory characteristics of coffee-sulgi(rice
cake) with different ratios of the ingredients; coffee(30ml/, 40m/ and 50m/ of espresso and instant coffee) and
sugar (50g and 75g). A commercial scheme for coffee-sulgi was also investigated. The optimal mixing ratios of
coffee-sulgi with added espresso were rice flour 500g, salt S5g, espresso 40m/ and sugar 75g. Those of
coffee-sulgi with added instant coffee were the same. As the sensory intensities of coffee aroma, coffee taste,
sweetness, moistness, elasticity, color acceptance for coffee-sulgi and overall acceptance for quality were
enhanced, the overall preference for coffee-sulgi was increased. In addition, overall preference was positively
correlated with adhesiveness and a-value of instrumental characteristics, but negatively correlated with
cohesiveness and L-value. In coffee-sulgi with added espresso, intensities of coffee aroma, browniness, coffee
taste, color acceptance for coffee-sulgi, overall acceptance for quality and overall preference were higher than
those of coffee-sulgi with added instant coffee. In this point, gourmet coffee-sulgi with added espresso and
universal coffee-sulgi with added instant coffee could be differentiated in the coffee-sulgi markets. In
conclusion, this study of coffee-sulgi and the differential scheme for the market will be useful to expand rice
processing, enhance the intake of rice cakes and provide a reference for the comunercialization of rice cakes.

Key words : Coffee-sulgi, Sensory characteristics, Instrumental characteristics, Commercial scheme
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Table 1. Physicochemical characteristics of coffee
Solid Content Color(Hunter Lab scale) .
pH Browniness
(%, wiw) L-value - a-value b-value

Espresso 6.1 5.60+0.02" 1.50+0.02 2.35+0.01 0.58+001 0.52+0.01
Instant Coffee 6.1 4.91+0.04 1.55+0.01 2.3320.03 0.59+0.01 0.45+0.01

Y Mean + S.D.
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A2+ Ay el pHE Digital pHflon meter(Model DP-
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Ay A ZAEE AH AFGLE 508 2
A3 T EFBFEA(Model DU 530, Beckman,
USA)E 420mmolA EFEE 53 w2 =33
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A7) d2x EMHE dolir] 8] Texture
Analyzer(TA-XT2, Stable Micro System, UK)E- A}-&3&}
o] Table 37 72 =7 3l TPA(Texture Profile
Analysis)& Z3IATE AREE Ax T F2A
3082 B9 EolE & Texture Analysis Chamber
(Dong-A Scientific Corp., Korea)Qtell A 20T ¢ 2%
Z7A02 7 %(hardness), -S4 A (cohesiveness), EFE 4
(springiness), 314l (chewiness) ¥ F-ZHd(adhesiveness)
o 545g 53 WE s FFRL ep)
Atk

2) TRk

4 M= (1) &4 BAREA
AF ARG ARLAY AEE ARACor AN FRSE A 29 Fe Felse] Az
Difference Meter, CM-3500d, Minolta Co., Japan)E ©] o A7 9] BEAAE A st AAy I
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Table 2. Formulas and abbreviations for coffee-sulgi /_\]'.9_-{;3 = Eﬁé};;i_ gem }‘\_Z‘}_E(lnle scalo) & AR
Sample Rice Salt Coffee Sugar gt 28} W5 PSR dAEE OemolA 9em
Flour(g) ® (m)) ® 2 ZFE Y9 Zxrt ZallAe 222 YA
Espresso oA 4719 R Y JlEEe] 932 HAs
EA3050) 500 5 30 50
EB(3075) 500 5 30 75
EC(4050) 500 5 40 50 Table 3. Instrumental setting conditions for Texture
ED4075) 500 5 40 75 Profile Analysis
EE(5050) 500 5 50 50 Texture analyzer model TA-XT2, Stable Micro System, UK
EF(5075) 500 5 50 75 Test mode and Option TPA(Texture Profile Analysis)
Instant Coffee Probe Type & 25mm cylinder probe
1A(3050) 500 5 30 50 Force Range Skg full scale
IB(3075) 500 5 30 75 Pre-test Speed 2.0mm/s
IC(4050) 500 5 40 50 - Test Speed 1.0mmy/s
ID(4075) 500 5 40 75 Post-test Speed 3.0mm/s
1IE(5050) 500 5 50 50 Strain(%) 30
1F(5075) 500 5 50 75 Contact Area 491mm®
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A 3] BH(coffee taste), THk(sweetness), 224t (bitterness),
% Z 3 (moistness), Z 7 Z 7} $F(chewiness), B34
(elasticity), #A¥ A7]2Ad9 A= H A (color
acceptance for coffee-sulgi), =2 R AwHRY +
2 S(overall acceptance for quality)§3th A5+ A%
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@ Nz= A4 A7) B FRFBE 5P ATE Table
Add7lol st AAHQl 7]Z E(overall preference) 42} Zro] o A=H i} AABME AYE 24 I}
& goby] el 22~334 Alolg) FE 2 gEtd @ ANy B AR Aol BEFF FRE
A 368 NFLZ 9em A EE ALESte] 7|5% o] FYHo 2 F7HetS vh(p<0.001). ¥+ Chung®
BAE SaHAS HAEE Gmold 9mE Z4  Pake) A7) mew oz A7, 54, A5 5
& 71327t wopAlE Aoz YERRth AlE AA] ol FASE Ut vlg e 23 AYE 3
£ A7) BEZE g ge ez shdgrt e g sRdEel N 5 FETRES BY
th g 3EF9 A9E A7 Ao oM AE
4. EAX2| g o] M7tEo] HEFE FEE FYFoz Hol IH
7t g8 wg JPAFE SAS package(ver. 828 FE AL B £ AQEE000) ol Mg} 7
Table 4. Moisture contents and colors of coffee-sulgi
. Color(Hunter Lab Scale)
Sampl M
ample oisture. Content(%) L-value a-value b-value
Espresso
EA(3050) 52.12+0.36" ' 45.44+0.30" 6.26+0.08° 14.83+0.15°
EB(3075) 53.50+0.20° 44.88+0.77" 6.18+0.24° 14.65+0.06™
EC(4050) 53.05+0.23° 41.62+0.27° 6.77+0.19° 14.44+0.11%
ED(4075) 54.88+027" 40.790.35° 6.741£0.27° 14.1710.36°
EE(5050) 54.16£0.29° 38.24+0.62° 7.04+0.10° 13.4420.37°
EF(5075) 55.59+0.43" 36.76+0.32° 7.11+0.08" 13.21£0.03°
F value 83.58%** 266.01%%* 24.03%** 42.96%%%
Instant Coffee
1A(3050) 53.68+0.36" 51.21+0.68" 4773+0.03° 14.36+0.17"
1B(3075) 54.75+0.36° 49.82+0.48" 4.82+0.09° 14.44+0.40°
IC(4050) 54.40+0.42° 42.86+0.23° 5.85+0.06° 13.68+0.40"
ID(4075) 55.22+0.66" 42.55+0.72° 5.91+0.04" 14.29+0.24*
1E(5050) 55.88+0.84" 40.89+0.34° 6.36=0.18° 14.1210.32°
1F(5075) 56.30+0.78" 37.39+0.73° 6.48+0.17° 12.99+0.15°
F value 12.77%%* 446.91%%* 233.65%** 17.51%**

1) : Mean = S.D.

N.S. : Not Significant, **% . p < 0.001

Different superscripts are significantly different at a=0.05 level

EA(3050) : espresso 30m/ + sugar 50g 1A(3050) :
EB(3075) : espresso 30m!/ + sugar 75g IB(3075)
EC(4050) : espresso 40m/ + sugar 50g 1C(4050)
ED(4075) : espresso 40m/ + sugar 75g ID(4075) :
EE(5050) : espresso 50m! + sugar 50g TE(5050)
EF(5075) : espresso 50m/ + sugar 75g IF(5075)
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3) B AIP<0.001) ¥ Koz ZFrstgAw
iz it ALHE ADE A7 AFAEY) (p<0.001) SH{PT SFFL FIFHA Fol§ Ko
o d2x 54 Table 59 2rh JAazdas A A @k FEE d2Ids AETH o) A2
71t AF A9 AEo AojMs =i 30ml HE Ay 30mie A9 75g& F7e IB(3075)7F 7}
9} dgt 75g2 F7}3 EB(3075)7} 707.2415621g0. 2 ZF =93 QIAEE Ay 50m, AE 50gL HrE
Mg A dAaxgh HUbgel BES5E FEV) IE(5050)7} 71 datrh 723420 29 AIEHE A
TR R THAasto(p<0.001) oZHa Som/gt H 9 40m! F7FEH 0miE AR 3 oAM=
Table 5. Texture characteristics of coffee-sulgi by texture analyzer
Sample Hardness Cohesiveness Springiness Adhesiveness Chewiness
Espresso
EA(3050) 685.69+38.82"% 0.66+0.00 0.91+0.01 81.30+15.90° 414.65+24.50°
EB(3075) 707.24+56.21° 0.66+0.00 0.91+0.01 147.35+17.76° 427.20+34.62"
EC(4050) 603.76+53.68° 0.66+0.01 0.920.01 159.17+22.29° 363.56+33.83"
ED(4075) 618.70+52.54° 0.65+0.01 0.90+0.01 127.55+12.30° 361.831:29.03°
EE(5050) 487.16+23.86° 0.6620.00 0.92+0.01 242.68+14.66° 295.72+14.10°
EF(5075) 508.18+31.64° 0.65+0.01 0.91:0.02 251.28+28.43° 300.77+23.24°
F value 20.38%¥* 2.52™> 1.28™ 59.3g% %% 20.10%%*
Instant Coffee
TA(3050) 464.18+39.78" 0.67+0.01 0.91+0.02 83.50+12.36 285.73+22.78%
1B(3075) 481.84+45.92° 0.67+0.01 0.92+0.01 93.06+16.31° 298.51+29.75"
1C(4050) 428.18+59.73"° 0.67+0.01 0.90+0.02 130.90+19.41* 257.44+39.56"
ID(4075) 416.96+48.60° 0.67+0.01 0.91+0.01 126.13+19.04° 255.72+30.55"
TE(5050) 350.50+45.39° 0.67+0.01 0.91+0.01 134.16+7.87" 211.11+25.39¢
IF(5075) 360.16£39.91% 0.66+0.01 0.90+0.02 141.12+16.80° 212.9727.66°
F value 6.42%%% 0.92™> 1.86™ 6.86%** 11.34%%%

1) : Mean + S.D.
N.S. : Not Significant, *** : p < 0.001
Different superscripts are significantly different at a=0.05 level

EA(3050) : espresso 30m/ + sugar 50g TA(3050) : espresso 30m! + sugar 50g
EB(3075) : espresso 30m! + sugar 75g IB(3075) : espresso 30m! + sugar 75g
EC(4050) : espresso 40m!/ + sugar 50g IC(4050) : espresso 40m/ + sugar 50g
ED(4075) : espresso 40m/ + sugar 75g ID(4075) : espresso 40m/ + sugar 75g
EE(5050) : espresso 50m/ + sugar 50g [E(5050) : espresso 50m! + sugar 50g
EF(5075) : espresso 50m/ + sugar 75g IF(5075) : espresso 50m! + sugar 75g
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A9 By A7hgl WeTE 549 FEs 5 L9 ase 2¥L Had. EAEATA 2o
Hoz Z715i(pe000l) A& EFG075)7H 743 *1% NAzH 29 F9s RAR A2HE 7
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BeFE e 22 o3 29 fogew 37 g 4 ‘1% GETh @ %399 BH4e £
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A8e FAAA GRS FANND 2Re gAA AFY 4L AR} wF AEL FRHIL 4
e A%s Btk AW 7 £ wue B Asted glold Fo@ 9%2 dme® ANy
AEE dzzdd Somis Y 7552 AAG EF 2AY AT AP Lol A dAzmdas 3

(p<001) 01 < A&

3t ED@A075)7F 78 =gkth ol
22 7}

o Frrgel we

Holx& ¥tk

T

iz s A G dBo] A I An A7)
FEaFE Yo Aer 2 FE A9
AV 2o]  EE BQoL IF5075)9]
7tk ID@075)9e F9HQ Aol B B

A7t ojgt T BN FEE J2E 9 AR
s 498 A d]iiiﬂiﬂ
7tk AR A7
7}k F(EDE075)¢} ID(4075))0]

Table 6. Sensory characteristics of coffee-sulgi by trained panel and consumer

A %= EE(5050)7},
AL IR5075)7F 7}

Ol AHE

T

[e]
g =2

A S 1E(5050), 1C(4050) 9
] ] 01-01-1;}

A

A%

2% Ay 40m/

7

Panel

Trained Panel

Consumer

Coffee

Sample Aroma

Off-Flavor Browniness

Coffee

Sweetness  Bitterness  Moistness  Chewiness
Taste

Color
Elasticity Acceptance

Overall
Acceptance

Overall
Preference

Espresso

EA(3050) 2.97+1.24" ¢
EB(3075) 3.65+1.33¢

EC(4050) 4.50+1.36"

ED(4075) 4.83+1.40°

EE(5050) 4.86+1.53"

EF(5075) 5.78+1.89"

3.00+1.31
4.28+1.86
3.56+1.63
3.73£1.96
3.48+1.55
4.05+1.87

32440.85°
3.88+1.11°
4.68+1.03°
6.40+0.85"
7.2310.76"
7.49+0.43"

2.89+1.18° 4.19+1.34° 3.39+1.39° 4.06+1.15° 4.61+153"
393:1.80° 5331092° 3.13:046° 533+101" 5.62+129°
4.64+1.29" 333+145" 4312162 4.71+1.38" 4.46+1.56
5354125 4.84+1.60™ 3.73+1.65™ 5.16+1.35" 5.75+1.36"
5.162.02° 3.10+1.79" 4.87+1.40" 4.98+1.26" 5.16+1.61"
5431.80" 6.18+1.04" 4.36+1.67" 5.59+1.36° 5.67+1.28"

F value  10.83%%%

1.661‘4.3

103 41%#*

441175 3.55+1.31°
4.76+1.43 3944135
4.24+1.06 491+1.11°
4.84+1.63 5.71+1.10"
492+133 5.78+1.09"
508+1.96 5.05+2.11%

3.88+1.09°
5.18+1.03°
4.13+1.21°
591+0.77
447161°
5264133

3.88+0.96"
5,14+1.19%
4.27+1.38"
6.15+091°
4.54+1.76
5.83+41.02"

9.36%*x  [7857xxk 5 [ R 4.38%x* 3.67**

LOO™™  10.26%**

9.91

12.63%**

Instant Coffee

1A(3050) 2.44+1.05°
IB(3075) 2.71+1.07
IC(4050) 3.26+1.34™
IDE075) 3.84+1.38"
IE(5050) 4.03+1.46™
IF(5075) 4.75+1.86"

2.67+1.63%
3.06=1.71"
2.48+1.20°
309+1.58"
3.67+1.85"
3.93+2.02°

2.90+0.79"
3.13+0.89"
4.1540.78°
4.4410.80°
5414097°
6.27+1.08

28711.64° 2.64x1.63° 3.11+1.92° 3774176 4.13+1.55°
3211777 5.09+1.58™ 2.38+0.89" 4.29+1.56 4.61+1.55"
328+41.18% 3.56+1.39" 3.05+1.46" 4.08+143 4304137
3854123 5404157 247+106° 440+1.40 5.40+1.50"
3.73£1.14% 3374147 4.09+1.96" 500138 4.42+1.52%
505+1.60° 4.39+1.45™ 331+1.63" 4.82+146 5.17+1.53"

F value 9.36%**

2.67*

50.91%**

6.73%** 1] 95%**  3.03%* 2.20™ 2.69%

4.43+1.40 2.68+1.23"
4814120 322+1.30°
445+1.72 4.85+1.36"
508+1.41 4.38+1.49
4.1741.67 5.11+1.19°
4,52+1.51 5.13+1.70"

3.09+1.34°
4.72+097°
4.09+1.53"
5.25+1.05°
428+1.40°
4.67+1.42°

2,86+1.37"
4.94+1.00"
391+1.73°
5.19+0.97"
4.15+1.69%

457+1.66™

LAY 1343w

7.68%**

8.16%**

1) : Mean +S.D.

N.S. : Not Significant,

* significant at

Different superscripts are significantly different at a=0.05 level

EA(3050) : espresso 30m/ +
EB(3075) : espresso 30m/ +
EC(4050) : espresso 40m/ +
ED(4075) : espresso 40m/ +
EE(5050) : espresso 50m/ +
EF(5075) : espresso 50m/ +

sugar 50g 1A(3050) : espresso 30m/ + sugar 50g

sugar 75g IB(3075) : espresso 30m/ + sugar 75g

sugar 50g 1C(4050) : espresso 40m! + sugar 50g

sugar 75g ID(4075) : espresso 40m/ + sugar 75g

sugar 50g IE(5050) : espresso S0m/ + sugar 50g

sugar 75g IF(5075) : espresso 50m/ + sugar 75g
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Table 7. Pearson’s correlation coefficients between sensory characteristics of coffee-sulgi
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Sensory  Characteristics
Characteristics | Coffee Off Browni Coffee  Sweet Bitterne Moist Chewi  Elas ,Ec%lgr[ g)gzral{ %vg;aﬁl
Aroma  Flavor ness Taste ness THETHESS  hess ness ticity p cp ©
ance ance ence
Coffee
s | Arom 1.000
¢ | Off Flavor | 0.707** 1,000
S | Browniness | 0.948%** 0,592 1000
; Coffee Taste| 0.958*+* 0.706*** 0.921*** 1.000
Sweetness | 0327  0470* 0198 0293  LOX
E Bitterness | 0.697%** 0431*  Q.718%** 0.637** 0287  1.000
& | Moistess | 0.832%%* 0920%%% (760%** 0802%%% 0498%  0.555%* 1.000
& | Chewiness |-0.107 0203 0265 -0051 0206 0060 012 1000
U] Blasticity |0362 0232 0378 0415+ 0707t 0104 0381 0075  1.000
I
N Color 1 o gapsss 0460*  0873%*+ 08I6%* 0033  0.659%** 0648 0229 0152  1.000
s ceeptance
t
i one‘a“ 0.587%¢  0611% 0515%* 0.628%%* 0789%** 0002 0715 0141 0692 0504* 1.000
¢ ceeptance
S
Pr‘g&ﬂ'ce 06430 0.624%%  Q560%*  0.674%F% 0815%* 0089 07477 0184 0717 0495% 0.979%** 1000
1) : Mean *SD.

* significant at p < 005, ** :p <001, *** :p < 0001
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4. olAZEA Il QIARE 7] JAHE A o 42 Lgd o £& ags
#1229l x| 7FH AL pH £33 JI2|E A3 Hrf gobx(Table 1)
sz 4 F7hEd JISHE 79 Frhzbel  HlELRA 248 whgol © 2 dojgy] dfEd A
JolM F5x EA 9 JAAH EX9 2ol Table 9 °©2 Aedt BEHY E4 ddME ANFH
s} 2o AAF ®e £9E 9 JZEE B ZAE Anwst 29 27 QAHE A 3
ED(4075)9} IDM075)8 ZA o3 u|as] BW, oA 7badl \ls] f9Heg ¢ 52 F£XE JEhth
Z@a A7bzol 7IAN B4 JoldE g2 Ead AuSe T, 4F 49 9 9EEg B
AEs 434S H ARY vE SHAL 42 A o Fe ANEY) A9 B, FLO) U@ A
o2 vegth E3 459 LS o 23 agke  HA £3E 2 7)E% JOINE | 2zH2F I
Table 8. Pearson’s correlation coefficients between sensory and instrumental characteristics of coffee-sulgi
Instrumental ~ Characteristics
Characteristics Texture Characteristics Y Physicochemical Characteristics
Hardness  Cohesiveness Springiness Chewiness Adhesiveness Content L-value a-value b-value
Coffee Flavor| -0.053 0845k 0263 0.107 0.832%#% 0464* 09245 (88THFF  ,658%%%
g Off Flavor 0.239 0.648*+** 0.108 0.203 0.531** 0.312 -0.581** 0.640%**  -0.252
rsl Browniness | -0.213 0.773%*% -0.265 -0.264 0.836%** 0.554* -0.912%#* 0.822%%% L, 772%**
? Coffee Taste | 0.002 -0.866%** -0.256 -0.051 0.771%** 0.437* -0.838%** 0.806***  -0.636***
Y Sweetness 0.223 0237 -0.104 0.206 0.196 0.309 -0.208 0.167 -0.063
g Bitterness 0.093 -0.699%** 0.015 0.060 0.740%** -0.016 -0.647%** 0.788***  -0.386
Zr‘ " Moistness 0.166 -0.697%** -0.139 0.122 0.726%** 0.400 -0.704 %% 0.744*** 0377
Ztcl ‘ Chewiness 0.997***  -0.304 0.129 0.999*** 0086 -0.787*** 0255 0.139 0.621%*
fr¢ Elasticity 0.080 0227 0.048 0.075 0.447* 0.271 -0.215 0.151 -0.250
% Accce%lt(;);mce -0.175 -0.710%** -0.288 -0.229 0.670%** 0.443* -0.906%** 0.846***  -0.612%*
] aoate | 0179 o476 0l6s 0.141 0350 0439%  -0474*  0447F 0180
1 pQemll ) gom 05497 0111 0184 0432 0404 -0488*  0487F 0204
1) : Mean £S.D. * significant at p < 0.05, *:p <001, **:p <0001
Table 9. Differences in sensory and instrumental characteristics between coffee-sulgi added espresso and that added

instant coffee(t-value)

Sensory Chiaracteristics Instrumental  Characteristics
g Mechanical Characteristics Physicochemical Characteristics
. . . . lor  Ow Cohe . . ) Moi
Coffie OF Brown Coffee Swet Bifer Moist Cewi Blas 00 Ol Ovlll o OO o ches A0 | Mos oy
.. Accept Accept Prefer sive sive | ture
Aroma Flavor ness Taste ness ness mess mess ticity ness ness  1ess value  value  value
ance  ance  ence ness ness | Content
EAvsIA|-L58 078 -143  OO4 360+ 058 068 -L07 004 2367 2250 29T A9 1S 0% et 0N (R TRERIN P VEEL I N 0 T
EB vs B [-260% -237% 261* 130 065 368 27 245 003 -18 12 065 69 L8 L1430 SQ3 677 1224 1O7E L6
ECvs IC [-3.08% 260% -198 382 057 28 -154 03 051 06 012 019 |48 268 160 457 LM 623k5# TR5RRE 30w 408
ED vs D |-245%  -123 825%% A1 123 307F 100 086 056 3520 247% 0 352MRF630M 263 LM Se QU4 107 494 689 06l
EEwIE [-193 038 724 302% 057 18 005 83 LT3 202 044 080 [S96% 309F 053 6520t -[458M (43D B3Feer SeEe R4
EEvsIF |-189 028 S15%*% 078 491% 220 -191 123 LIl 014 -149 307 6507 100 044 S4B 47 (19 L 159 8¢
1) : Mean S.D.
* significant at p < 0.05, ** :p < 001, **¥* :p <0001
EA(3050) : espresso 30m/ + sugar 50g 1A(3050) : espresso 30m! + sugar 50g
EB(3075) : espresso 30m/ + sugar 75g IB(3075) : espresso 30m! + sugar 75¢g
EC(4050) : espresso 40m/ + sugar 50g IC(4050) : espresso 40m/ + sugar 50g
ED(4075) : espresso 40m! + sugar 75g ID(4075) : espresso 40m/ + sugar 75g
EE(5050) : espresso 50m/ + sugar 50g IE(5050) : espresso 50m/ + sugar 50g
EF(5075) : espresso 50ml + sugar 75g IF(5075) : espresso 50m/ + sugar 75g
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Decrease in Intakes and
Consumptions of Rice Cake

- =

Needs for Improvement in

B Preference for the Younger Generation
B Varied Types
W ilealthfulness

B Several Price Levels

Development of Coffee —sulgi

* 4

M Addition of Espresso B Addition of Instant Coffee

— Intensity of Coffee Aroma & Taste: T — Intensity of Coffee Aroma & Taste: —

— Overall Acceptance & Preference: —
— The Cost: |
-~ Optimal mixing ratio of ingredients:

Espresso 40 mL + Sugar 75 g Instant Coffee 40 mL + Sugar 75 g

. - =

I Gourmet Coffee —sulgi _] I Universal Coffee —sulgi l

— Overall Acceptance & Preference: 1
— The Cost: 1

— Optimal mixing ratio of ingredients:

Fig. 1. Scheme for commercialization of coffee-sulgi
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