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Sensory Properties and Consumer Acceptability of Coffee Drinks
Contained Sucralose and Acesulfame-K

Hyun Kim, Hye-Seong Lee, Jin Young Shin, and Kwang-Ok Kim*
Department of Food Science & Technology, Ewha Womans University

Abstract To investigate the optimum ratio of sucrose replacement with high intensity sweeteners, the sensory
characteristics and consumer acceptability of coffee drinks containing sucralose and acesulfame-K were studied using
descriptive analysis and consumer testing. The relative sweetness of the sucralose and acesulfame-K to sucrose were 600-
700 and 200-400 times greater, respectively, within the coffee drink system. The sucrose-replaced coffee drinks containing
100% sucralose, as well as mixtures of sucralose/acesulfame-K in ratios of 75/25 and 50/50, showed sensory profiles that
were more similar to those of the original 100% sucrose coffee drink, which had a greater sweet taste, vegetable cream,
caramel flavor, viscosity, and mouthcoating. These samples were not different from the 100% sucrose sample in terms of

overall consumer acceptability.
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£ Ao Aed AY 255 A9 EZ(DongSuh Food Co.,
Incheon, Korea), 2 &4 A ¥ (DongSuh), AE(CIT Food Inc.,
Incheon, Korea), ©X]&f(Seoul Milk Co., Yangjoo, Korea), §Hi}
FAUEHDuksan Pure Chem. Co., Ansan, Korea), sucralose
(Splenda Inc, Mclntosh, AL, USA)9} acesulfame-K(Sunett,
Nutrinova, Frankfirt, Germamy)yS AHE-3lo] A= 3h.

o 220IM sucralose ¥ acesulfame-Ke| AMIEE ZI}

d: Ay 250 A=Yl thEt sucralose 2 acesulfame-K<)
Al 3=E Z2AE7] 9% 482 YA v)gd wet o3z}t
et 3 g4 2 g 7 204 diNeE EET

A8 FH): Ay 284A AR E G FTE A 9
3lod Ax B 09%, A" 7%, AEH IF 0.6%, SAEH
1.73% 2 BREEAUEF 0.07%S AMSl A3 S82 =3}
A, AY 259 IF7ME+ H¥-E sucraloseHt acesulfame-K &=
= ol EHEE UAE] At zhzhe] A vigel] we A
o B=E FA3A Tt glojn d' At AlRe #97
58 zol7) gl sucralose®} acesulfame-Keo| 7} 58 AA
317] AtA, A S5 HrlsEe ARl 25 50, 75 £ 100%
& H7¥e AY 288 47 FH|Ee 4 FEE sucralose &
£ acesulfame-K2 T}l w22 HAUISE A 525 FH)sigt

Sucralose®] & F0] 25%<] A iz FriEe A%
9] 25% 5 LI TS UE sucralosed] W57} AEke)
500, 600, 700, 800, 900 2 10008 ©uto] Zelriy 7P shed,
sucralose®] FFL A¥ 9] 1/500, 1/600, 1/700, 1/800, 1/900
2 1/1,0002 Hylsle] A¥ &8E 2H)31AT) Sucralose] &
g 5ol 50, 75 2 100%2 A= sucralose2] BF=rl AE
o Hl&] 300, 400, 500, 600, 700 F=+x 800uje) I FHE=Z
sucraloseE #¥ gl Fretgc}

Acesulfame-K9] 7-F, EF $50] 25%d © tizwol| ks
= A" 25% wF3 593 9dutS Ue acesulfameK2| B
7} A"l 240, 280, 320, 360, 400 ¥ 440u] ©oto] Fsitim
71831, acesulfame-K& 58 A<l 1240, 1/280, 1/320, 1/
800, 1360 2 1/44091 d|Fsh= Yo = Ayl A9 25E &
sttt £ 0] 50%3! Aole acesulfame-Ke] BE7}
"] 200, 240, 280, 320, 360 2 400uo) @ty 71
o A/t g AR 282 EF 450 75%<] A5
£ acesulfame-K&] At 2=t Auel 160, 200, 240, 280, 320
2 360uel gL TPt 22 SRE U2 FRE A
TEE THISIATh £3 A SR WriHe A7 100%E =
% acesulfame-KO.2 thH 3= 7, acesulfame-Ke] Ber} Aw
9] 80, 120, 160, 200, 240 & 2808] FF=o] HT} 713l &
S A B Vsl ARE En5%h

7t A F8l8 AY 235 4Co YA RAEgL,
Az 2 29 olUe] ZE Hri ARSI AlEE a7
(Lamax Bottle-Tpo Dispensers, Witeg Scientific, Berlin, Ger-
many)® 15mlA AJP& 35mL, 18 x 180 mm, Shinyoung Sci-
entific Co., Seoul, Korea)oll o} 5+ 1°ColA #dolA A A8l
o A LRA] Hdeo| digh sucraloses} acesulfame-K2] JTh
FEE AAs] Y8l oA ¥R (paired comparison test)yS AF
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ot AR AR & 3RI@C)l BB AES ZHAF HAd
U3 g 29 §71(F7% 70mm, ¥°] 40 mm, Daemyung
Co., Gimpo, Korea)ol] SO0mL%¥ Ho} H7} A] £57} 5+ 1°C7}
HEE s doA AN 7 A8 &7)dE YA A
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SAHEYN

AY SRoIA Aol th3k sucralose 2 acesulfame-KS] At
FEg AP 8 AR oj¥ulzdAt A= binomial test
& AHESle] B89t AR sucralose, acesulfameK 2 o] S
EHES AR AN 289 #5F B4 Yo}, 18T 059
&HF 715 HAL Al el A8 7] 94 AolE AR
37] 913t E1E4 (analysis of variance, ANOVA)S 3)5}1%]
o, 2 A7 w2} Duncan’s multiple range testS 43 31A Tt
(@=005). =3 BAREA ] 749 B JFghs o) R3] &
TH B4 Aolg AT = YL FAYE EA(PCA, principal
component analysisys 33Tt EAEA] )= SPSS for Win-
dows 12.0(SPSS Inc., Chicago, IL, USAYS ARSI

dnt 3 s

Hol S20AM sucralose ¥ acesulfame-Ke| Mrj EE

Ay 59 A7iEE A9E sucraloset} acesulfame-K, 727
olEe ETHEZ Ak FF, 7 ArEe Ui vee 2
AL W, ZHzte] A 9EE 2ARE] $lske SaE d#e)
old ¥ ZAY] HAFE Table 1, 29F 21} Sucralosed] 7S
(Table 1), A9 LR F7M5e 48 & %9 25%o] AFale
Avel] sl B ESIL ), sucraloseS A& 1/500 T 1/600
2 AN &8s AR 718 S8R dte] §oxow 7}
SHRZ, 1/800, 1/900 & 1/1,0002 718 Ao dute] o
Aoz FsIHT) sucraloseS ] 177002 F7H3E Ao=
ARE A7t 89 gl o] f9Fel xpolr} A o}
3 JFE FH3Y sucralosed] A BEE 70002 A3

A" F7TEE S0%E A% sucraloseS 1/300, 1/400 2
1/500 =22 ket A&7t fo9os ¢ gy HriEgle
" sucraloseZ 1/700 2 1/8002F F7}6l AlBE wute] goj3o
2 oA Jeldt) 3 16002 H7EE ABE 7ujxel Ao
E WA ol A% 7 Ay 289 dub] 485 sucralose
o Al B=E eoulZ AT HBE 75% ol At
gH AlE9) sucraloseE 1/500 == 1/6002 J71519S o) gt
o] el zpol7b Vb4 9ol sucralose®] A Ywg 7 &
2 Uil 600l R AAsAT Ed A" AL A AR
o ALE sucraloseZ B 1/5008) %= 1/6008] 0] s}
T ¢ A A @y Aozt gl vEh A deE
6008 = ATt Ay SFolA AL sucralose® AT uf
A" 7t 5o wet xtol= URT sucralose?] A BE7}t
A"l 600-70081 2 YRt sucralose’} oF 6009 Zm=Z zt
I Uoe BIE 2.

AP SR AR H7t £59) 25, 50, 75 D 100%] AP

Table 1. Number of correct answers” for greater sweetness of
coffee drink prepared with various levels of sucralose, compared
with coffee drink containing various sucrose contents (25, 50, 75
and 100%) in paired comparison tests

Sucrose content
Sucralose content

of coffee drink i ratio fo Number of
in comparison Sucrose content correct answers

(%)
1/500 15*
1/600 17%*

25 1/700 12
1/800 Pkl
1/900 4%
1/1000 Al
1/300 20***
1/400 17%*

50 1/500 15*
1/600 13
1/700 5%
1/800 5%
1/300 19%#x
1/400 16*
1/500 1

75 1/600 8
1/700 | Sl
1/800 3x*
1/300 17%*
1/400 17**
1/500 10

100 1/600 8
1/700 AR
1/800 (F**

DN = 20.

*R% k**Significant at p <0.05, p<0.01 and p <0.001, respectively.

3le 35S JERE acesulfime Ko AH- 22 AR 9
st Zhzhol sigE v &) A BEE AR A3 o
ZTHTable 2). 7 &5 HArt=Ee 489 25%) sigsle 4
28 AR 259} acesulfame-Ko] A€o 1240 2 1280 18
31/440 FE0] HEE A7 Ay 2859 vwslgs W o
2ol JofA feHQd =olzb YERG ALY, 1/320, 1/360 Fe 1/
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A& F 7P 2 vl 73S 402 AU A
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2 A3k T8 75%00 siFsle Aue FU1E Alsel v
B A MEe] 1240 FE 1280 $F9) acesulfame-KS A7}
T NES TRErt foHoE tEA YA UERY, acesulfame-
Kol A F=g 28082 A3t E8 Ay 70 HArst
= A" A acesulfame-K2 2 thA3 AvS5 o Mg A7t
S8E vlwd A, acesulfame-KE ¥ 1/160, 1/200 == 1/
240 FECE ARG E W FoAH9d xho)7k vERR gt
o] Azl whe} dwel et acesulfameKe] AT FEE )8
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Table 2. Number of correct answers? for greater sweetness of
coffee drink prepared with various levels of acesulfame-K,
compared with coffee drink containing various sucrose contents
(25, 50, 75 and 100%) in paired comparison tests

Sucrose content Acesulfame-
of coffee drink K content Number of
in comparison in ratio to correct answers

(%) sucrose content
1/500 0%
1/600 15%
1/700 12

25 1/800 10
1/900 11
1/1000 4*
1/200 : 17%*
1/240 17%*
1/280 9

30 1/320 9
1/360 4*
1/400 Jk¥
1/160 16*
1200 15%
1/240 12

7 1/280 8
1/320 4%
1/360 4*

1/80 19%**

1/120 l6*
1/160 14

100 1/200 10
1/240 6
1/280 2%*

UN =20,

*#% *¥*Significant at p <0.05, p<0.01 and p <0.001, respectively.
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Table 39 WERARATE ABHSUC), sucralose(S100), acesulfame-K

A

(A100) 2 o|B A= 78S Z}7} 25:75(S25A75), 50:50
(S50A50) = 75:25(S75A25)0) vl&E &3 Ay 89 4 &
A= 97l A3KTable 4) S, 71etd ), 2838 o),
d¢t e, HEE SUC, 8100, S75A25 2 S50A50 A|E7} ace-
sulfame-K-4 dlgo] & AEQl S25A759F A100 Btk feoldo
2 A HrhEen Alg, &t Ax g, et g, & &
u BEGe fojdog vHA HrlEA. B3 4 dv= S100,
S75A25 2 S50A50 AlE7F T2 AR HIEH frejdeoz =2
AL & F AU}t) ol I AEE R AE] sucH 7
o] ©ut, AEA =Y v, A, YUY Bide] F=HAeH
S25A759 A1009} 7ol acesulfameKo] H]&o] & Alg= 4l
ot, &, An| o), gt o), B et SR A Ve

TR BAE AN HF Al 1 FAEEC DF A 2 AR
(PC 2)°] ¥z} & HF9] 6626%% 2781%S AWste] & W%
o 94.07%% AN Fig. 1). 7 SHE0] FHR sl #
st e B9, pC 19 uis) Fe) Weke 2 JlEhd g, o
o, Aed A7 o), A=, Y ZY EAdo] T g9 e
o= wan], P45 30, Agto] FalEe] 9t ES PC 2
o taiMe < Weke 2 &t Ab gyt 2Eal 2o WEF
o7 EX &R vyt BaEe] daS ¢ & Urh

NBEo] A2 3] Hald B=E vy A=9E HKe A
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S50A50 A BE SUCT Al100 2 S25A759) 7 YR8t 7}
e ko), dub AEA 3y g, FHx, Qo ¥ EA 7w
7} SUCT A100 2 S25A75 A 59 £7F Axdd g &
F 9l Wb, PC 20 ofsiMe o] Wgo R RatEe] §l
825A759} AIOO— ek, Au g EAJo] 7}slaL, &9 HJ%__E
Halgo} e S100, S75A25, S50A508 £ mizt 733k AL

= 01‘31 3= PC 13} 201 ]3] SUC, sucralose H]-&©
EE 8100, S75A25, $50A50, 1213 acesulfame-K H]g&o] H&
A100, 825A757F #5A 544 71x3t FAgA TEEHE A
< B F o
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718l9S o A7 vlgo] 2&4= B wspt o & A& ¢

T Ut

2 &2

HEIE CiAE FHul &= 2H|A} 7[SE
é 4, sucralose == acesulfame-K ¥ 0|& IAT g &
2o Hylale] Azst 714 S8 Y& 715% ZHA} ATH(Table
5), 7185 ke ABE A7 AEESUOTE T2 AlEE
Hla] Tha E=9kor} S100, $75A25 2 S50A50 A g9 59F
3l Ael7t Y Ao et 12y acesulfameKo] ¥]Eo
E2 S25A758F A100 AR V|ZEe Ayg HUHE A8Y
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Table 3. Reference samples for the descriptive attributes of coffee beverage

Sensory attributes Definition Reference samples
Sweet taste Fundamental taste sensation of which sucrose is typical 10% Sucrose solution
Sour taste fylll)?gznental taste sensation of which lactic or citric acid are 0.25% Citric acid solution
Bitter taste tl;lgil;l:lmental taste sensation of which caffeine or quinine are 0.1% Caffeine solution
Coffee flavor The flavor associated with coffee 1 g Coffee dissolved in 100 mL boiled water
Roasted grain The flavor associated with roasted grain 1 g barley tea extracted with 100 mL boiled water for 10 min
Caramel flavor The flavor of browned sugars and some other carbohydrates ~ Caramel flavor
Vegetable cream  The flavor associated with vegetable cream Liquid Frima
Skim milk flavor  The flavor associated with skim milk 10 g skim milk dissolved in 100 mL water
Burnt The flavor associated with burnt wood, burnt paper and Burnt paper
charcoal
Viscosity Degree to which liquid is viscous or thick 0.1% Arabic gum solution
Mouth coating Degree to which mouth surface are coated Liquid Frima
Acesulfame-K9] B]&o] 2 S25A759F A100 A& BAHE
A ZAZH(Table 4), &2, 73 F), 7 Fv) B4 A=t =
3 shebagel, 484 29 o) @ Heo) el BokEg
u olE2 7|ZEoN EF VRS HUE tE AEEd viE
! BE7E YA f)HQ Aol Th WA IR R4
mom— o A $25A75, A100S} ST5A25, S50AS50, S100°] 2% SUCSI=
4 burnt S
oin s FEH EAA AolE HAL S25A75, A100 AlEEC] U
. we 755 YFE ekl Aoz uoh &, As v, @ §
: ; o), Alge] AT WeRdME W s E4oz Ardy. g
8 -1 viscosity *& 4
154 coating ¢ caramel

* sweet

skimmilk  cream

s75a25@ | EES50A50
S100m -1

PC1(6626%)

Fig. 1. Principle component loadings of sensory attributes’ of
coffee beverages” containing sucralose or acesulfame-K and
their mixtures.  Sweet, sweet taste; sour, sour taste; bitter, bitter
taste; coffee, coffee flavor;, grain, roasted grain; caramel, caramel
flavor; cream, vegetable cream;, skimmilk, skimmilk flavor; burnt,
burnt; viscosity, viscosity; coating, mouthcoating. ? SUC, sucrose
100%; S100, sucralose 100%; S75A25, sucralose 75% +
acesulfame-K 25%; S50A50, sucralose 50% + acesulfame-K 50%;
S25A75, sucralose 25% + acesulfame-K 75%; A100, acesulfame
100%.

SUCH vls] felFog v yelyl o3 A% B o A
¥ &80 FrkEe HYS sucralose® DY EE sucralosed)
acesulfame-K®] &3} H]&©] 75:25 © 50:500] HA AT 5
AT 7FeAdol Urkal Hi}

21 % sucralose:acesulfame-Ke] &3 Bjg0] 75:25¢ uw), A&
< A AES A Zort 7 Aol v diAlo] P vl
HAg &3 vlgolgal B ¢ Adnk E3 AlEe #54 BEXAS
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Table 4. Sensory scores” of coffee beverage? containing sucralose or acesulfame-K and their mixtures

Sensory attributes SUC S100 S75A25 S50A50 S25A75 A100
Sweet taste 10.75% 9.72° 9.03¢ 9.53% 8.00¢ 8.41¢
Sour taste 3.87° 4.13% 4.63° 4.03° . 5.75% 5.25%
Bitter taste 4.63° 5.06° 5.94° 5.69° 8.09% 8.50°
Coffee flavor 591° 5.94° 6.88° 6.69° 8.59° 9.03?
Roasted grain 4.97¢ 5.38« 6.38° 5.66° 7.22% 7.22°
Caramel flavor 7187 6.00° 5.81° 5.97° 4.78° 497°
Vegetable cream 7.56° 6.38° 6.31° 6.44° 5.06° 491°
Skim milk flavor 5.38 6.00* 5.94% 5.94%* 5.28° 5.16°
Burnt 4.66° 5.28° 6.19° 6.09° 7.56* 7.75%
Viscosity 6.63% 5.28° 5.00" 5.44° 4.50° 4.66°
Mouthcoating 6.38° 4.88% 4.84% 5.09° 3.97¢ 441

YMeans of four replicates. Values within a row not sharing a superscript letter are significantly different (p < 0.05, Duncan’s multiple range test).
2SUC, sucrose 100%; $100, sucralose 100%; S75A25, sucralose 75% + acesulfame-K 25%; S50A50, sucralose 50% + acesulfame-K 50%; S25A75,
sucralose 25% + acesulfame-K 75%; A100, acesulfame 100%.

Table 5. Overall acceptability scores” for coffee beverage containing sucralose or acesulfame-K and their mixtures as sucrose

replacement
Sample identification Sweetener composition Overall acceptability
SucC Sucrose 100% 9.18
S100 Sucralose 100% 8.06%
S75A25 Sucralose 75% + Acesulfame-K 25% 8.26®
S50A50 Sucralose 50% + Acesulfame-K 50% 8.10%
S25A75 Sucralose 25% + Acesulfame-K 75% 7.74°
Al100 Acesulfame-K 100% 7.76°

YMean scores of 50 panelists. Values within a row not sharing a superscript letter are significantly different (p < 0.05, Duncan’s multiple range test).
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