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Abstract

Effects of temperature, pH and addition of NaCl and quinine on sweetness and recognition threshold of as-
partame were investigated. Changes in flavor of some foods were also studied when aspartame was added.
The sweetness of 0.02% aspartame, the equi-sweetness of 4.3% sugar, was organoleptically evaluated by
multiple comparison test at variouse range of temperature (4°, 20°, 40°, 60° and 80°C), pH (3.0, 4.5, 6.0 and
7.5), NaCl (0.5, 1.0, 1.5 and 2.0%) and quinine (0.001, 0.003 and 0.005%). The highest sweetness was ob-
tained at 20°C and pH 3.0-4.5. Addition of NaCl at 0.5% level showed the highest sweetness which was de-
creased thereafter. The sweetness was significantly decreased by the addition of quinine. The recognition
threshold of aspartame was the lowest at 20°C and pH 3.0-4.5. Lower in bitterness and higher in ginseng fla-
vor were noted in ginseng tea with aspartame than in that without aspartame. Improved roasted flavor and
decreased undesirable odor and taste were resulted in soymilk with the addition of aspartame. The flavors
of orange, apple and strawberry were enhanced by aspartame in orange juice, apple juice and strawberry

juice, respectively.

Key words: aspartame, sweetness, temperature, pH, NaCl, quinine, fruit flavor

M B2

o}~ gleH(Aspartame, APM)2- o}v]| - Akel L-aspartic
acid (Asp)e} L-phenylalanineOI A3 dipeptide ) <]
AdFAmmRA dA AM-F v dFpvigrdg
Aept AR AR dukd 2o gle R B
o] qlep”. wah ofadlghd vl
(FAD)oll 4] 1Ak A EA7E2 ¥4
of stgol #7bE F g Eel HAE, 5o 2
2 AEel o183 2 3lonie 1 A gare] A% 27
S 91 FAleleh, oh st e 42141 ohvl et
U} peptidessh 2 WY 2 2 5 O A%} A of
£ele 65 3 Sk gmel A 521 54 Eob)
ULeH 4 Aot frlatell 28 whute] FAbE =

Az ekeia ek

zk
o
.
=2

Corresponding author: Woo-Jung Kim, Department of Food
Science. Sejong University, Kunja-dong, Kwangjin-ku,
Seoul 133-747, Korea

162

ot~ ulehe 1 A}vlHef wste] x| &A ]l 2w
At bk Akt D*‘;l% AW, fructose,
acesulfame K, saccharin % t}& 7}e| g9} E31st9-&
W o) Agasoh lekn sk ofssheg
Aol H7Fstag of dubtat gvlel dAg AFsast
7F lart® ealR| kel il AAIERe] R|&Ado]
PG, wd dg FAF UHEE Az o
lactase$} o} Awleto] iz 7)FAlo] Folx] Adete]
A B 2A 8] 7hgde] lvhs Bk gloh. upebad
oh ghere] b8 =iz 0] B3 001%, o140
25 0.6%2 AMS-FA e ae} oh2c)

o] e} zbo] ofamiebo g WL AFv} ofot 2
S} pH el £ 59 Aobok ohashere] wstel
A2 e AAH 2 A AL e ub
2 B Aol ohasteke] whubat A Fv|sk
o] wix)§= &% 9} pH 22|32 NaCl, quinine2] 7‘47}
Fg Al ow wyl A 5, Ak B
Foll "risld S o sv] A vlAe A5 ’dT



olrsiere) o

ZAArE 2ALSNS )
Mz 3 gy

Y 2

£ A A" ofxul¥te  (L-aspartic-L-
phenylalanine methyl ester, APM)& (F)u]|del|A] =%
99.9%3] 7% Tl A3 2] 1 ghol Aol
AH8-# citric acid, NaCl, quinine, sucroset= 15+ AJ<¥
2 Abg8)dc). =3 %:AL%}(@L}%HHMALJ_A}) © o
ST, R, LAX @ F)2E), Alg}
(F2h), 2712 A AbellA] 9isledr).

BsUMREe 45 3l 52

o chobell oigk FA S 1576l 33], 35770el] A A
Astsich. AP S 08 95 HEwo ey AR
"] 28] (multiple comparison test}& AR8-5}9 . w1
=2 A= Wb (sip-and-shallow) 2 2 s}l o).
7 A 82e] AAke FH4E Aeke ARsa oy
St 2A sl o] ohg AETe] HALS $lste] 3
47 158 o) 4Fe] FAIL A3t shedch A5 A
Ale FAA0R sl a AAeEE A(20-22°C)
o= sglom A Arlele We) Gake 54
exde gerldl wasiyckt Askdc 2 7
AHe 39H2 s3c,

JHX-I&} [:@-Dl-ol o}A—

Jei7}x) 7 Fa )
o BEE U7 ol B A
Bl xx g A 3},

16}04 ‘rr"]'?l‘ iii 4, 0% 1i} JX:J?‘& o5 4.0%
2 5.0% Alel o] FEE AlEdte] HEHo2 43% A
BEAE frae shgre debs 22 golleg
AdAstalet. 4.3% depgoist fApg otasige] 5
E& 001, 0.02, 0.03 2 0.04%3 A A3t 0.02%2
A st

OfAmiElol 2|4 Zto|g

7 e oA 0.01-0.001%2] o} ~wbel geole
2gdniell 3 1542 AlRE 2 prHE dAdeR
Al Alstel = A8} FAEA] 45 A s g

uhe] &x, pH, 4F, quininee] n|A]& o3k 163

ARl fol4el 5% ol4gel FEE 2 halel Ha
Zelge 2 Ao},

2%, pH. NaCl ¥ quinine2| 27} @&

=kt ofasgte] dulel] wlxE gk M4
wuke 2 A% 0.02% ofAugtglg Yk, 3
7| & 7t E ol gsled w|WAEE 49, 207, 407,
60" 80°C2 3} AjAlslgd o], thA g vlagon
FEFA)E(0.02% APM-L-}, 2000y} whubkg v wslx
= stsdoh. dutell gk pHO| <382 0.02% olxvbe
4o citrate W4= phosphate 502 H7}s}e] pH
230,45, 602 758 243t Azstdon
A Re pHE A A 9 0.02% of~3lel gofo
2 3k5leh. 7t Al B A2 2 A4 sk

gk NaCl3} quinine®] &7} °d3k& 0.02% o}~ 7}
g golo] NaCl& 0, 0.5, 1.5 2 2.0% H7}5b3 quin-
ine-2 0, 0.001, 0.003 2 0.005% H7}ste] o]S2] A
747t ddulel] vlx)= oS zAlslodh AFARE
NaCl¥} quinineo]| 7}% %] ¢F-2 0.02% ofAsle) &
HoZ slgon AAH L£e Abe- o2 s,

o ot

| Sweetness test of stweetened

i beverage or fruit juice
l

[Equi—sweetness test of

l sucrose solution

(2.0, 3.0, 4.0, 5.0%)
l

‘ Selectlon of 4 0% sucrose
L [

’Eqm sweetness test of
i 4.0-4.9% sucrose solution

(4.0, 4.3, 4.6, 4.9%)
|

iSelection of sucrose concentration
S - [ _ i)

;Eqm sweetness test of aspartame
l to selected surose solutlon J

el
{
§

(0.01, 0.02, 0.03, 0.04%)
| Selection of aspamame}
}J concentration N

Fig. 1. Flow diagram for selection of equi-sweetness as-
partame concentration to the sweetness of sugar added
fruit juices



164 =2 Feha] 2] A 281 A 13 (1996)

AZoje] H7t g

ZAbatel| o] ofzhet d k- 90°C SRl A
1 3gg gof Ax3 3% TR SNl a=lm F
o er A@ T °oﬂ Zp2} 001, 0.02 % 0.04%2) o}
29es Arlsled Aakat F9R-2 o] vl w
A= dgE A }'}9\1; e Ate AR °ﬂ
ol uletL- Arlsld . RFA BT okdwE A}
&2] o2 A 8E EFAR(R=5)E dto] oty A
7h-eh 9 o g v wEt e R AAEgdvt. Alse A
Al FAbake] A4S 700+ 2°CollA], Ffe= A
20| A 28] $f 100 1°CE 3§}

ol~glet H74E ¥ FAFAE 23], Do, 4}
5 vhlRE § Agste] Al eAllx Fae
Z85 A7} ¢lo] Philips blender(Moulinex Co.)E o]
43l S-S Heslglod, Wr)e FAE AA
31 Az 9heste] 27t BRGNS
E-3:1)% Z33led blender2 viE T 372
cheese cloths2 - wHE 719} of m)slo] Al F1 g
A zstdeh. o] FAFc ofauwY ArlrEs
0.01% = 0.02%c]g o] AA|2E= b0 7 3}g]
o} ofzgled AL G ZAME ¥ HFEA S
of~ s ehs HILEhA| -2 Akl
A2} o, B7| e H AR FAE AR
A7FEE(0.01 % 0.02%)el o2 #o)EAS v
Ak

Ws7IA A Al 87| Apol & HAME
&ted f2l & HEstdch

H o

i;f
%
Z

2 = A [= =] —_o

2e)7h #8] ohAl Ao Ote Ak oA
Fo Ag Bkl ek ohavigrel ¥EE 4
st X

M shs Hgelae sl 898 o
slof ol5e] whukst e Mol FEE A3
2 743} 2090] 4.3% dekg-

3 4.3% AN 2L wnte) ol asieh Rt 3
Aol 2lsto] 0.02%7F A= %Ak,

%ELJr Fro] ohokal falgh wivte g Ay
ol Jarolel #HA%l 0.02%2] o}
WS- 40 208, 40F, 60° 4 80°C &5 Z A

6 0.005
51 e 0.004
P 77,
‘B - v
S + i <)
S 4 4140.003 2=
= v ke
7
2 77 2
I A 3
© 3 -j0.002 &=
Q ‘ ” P~
=
73]
2+ y / -{0.001
i’z
’/
Lz A Ao
4 20 40 60
Temperature(°C)

Fig. 2. Effects of temperature on threshold value and
sweetness intensity of aspartame solutions (bar: thres-
hold, line: sweetness intensity)
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Fig. 3. Effects of pH on threshold value and sweetness
intensity of aspartame solutions at 20°C (bar: threshold,
line: sweetness Intensity)
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intensity of aspartame solutions at 20°C

0.005 - .
0.004 ”"%”
v 77
9 INRZZ 7
< 0.003F | 7 7
k=) 7 7
2 T m
g 7
< 0.002+- - /

£ v Y
= 17 7
n W
0.001} s, g 7
/ 7 7
2
o 7 Vo o .
0 0.0001 0.0003 0.0005

Quinine (%)

Fig. 5-2. Effects of quinine concentration on threshold
value of aspartame solutions at 20°C

o Z7ol] ulsf] of 2u o] # A zfmigFe) Fola ). of
= %9] 0.02%2] sl 9] quinine &3} F-ALE 7
ko] A vt 1 o gk okxt A A Yepytcl. Homler!'”
= #ube] #H-H cocoadl| olrvlels Arlsldls
o cocoa®] £8b-E AbSAIZT T R skl =, ol
B AE I BEEte] A2kl o £ty ojndlgd
chub ol Z-& AFRAI7E g el 28zt b

AlFolle| M7t HE

ot~ alehE FAbAE, Fof-, -, L8llR] F, AL
T2, 27| Frzeel] ArEsledE o el wlxe
ke 71 ealdnh. EAbale| ofAsleErS 001, 0.02
0.04% H7}sle] ofisulet-S- Arlehx| ¢S BEA
(R=5)9} vlagt Ax Auby ez wste] Zrlg4
ZAkate] £k 0.02% ol g Aol W
ek 3.7, 0.04% A = 288 folAE 240t 9l
sdar FAbake] gk olaulgt Yrlake] ZFrlel| wjet
7357t 5.0-5.72 Fotaich vl fE FeA
A5 1 7eE AAAH e v wid A3= Fig. 65}
7}

ich

o

o _\}ﬂl m N‘E. OLL

2

9

wheb obzsbgg Hrbeked & A% FAAe) o
=gl on] A5 §enk, 2e cha g
¥ 4 gledek. 713 4e whe] Hrh alabaie] w)
& 2 & o £ e
Stk 319 o 44 o
@t ) Az it
AFol ofz: & gloelet

ginseng

- *
odor . . bitterness

~sourness

——0.01%

—a—0.02%

——0.04%

- = - control
Fig. 6. Changes in QDA profiles of 3% solutions of
red ginseng tea at 70°C as affected by addition of as-
partame

astringency”



of~u}ete] ciubel] 21, pH, 42, quinineo] P]X& o8 167

ses
sweetness

beany taste” - nutty odor

burnt taste = e beany odor

——0.01%
——0.02%
——0.04%
- % - control

nutty taste

Fig. 7. Changes in QDA profiles of soymilk at 20°C as
affected by addition of aspartame

Abgxlch

ofxzgte] Hrirt F9-frol Fvlel vl = da-E
oolrr] ¢Jate] A F-9Roll olxuiekg 0.01-
0.04%7+2] %713} Al 5 ofxstehS AHrlskA] o
& ZFA 5o vlwgk A, ofxgieE AHrEA]
*lioﬂ H|gto] ofstehg H7IRE F9-FollA

Hste] AAEHA T w23t A9 A Hd Ae
}51574 W2 o7t FrbHe A Bk =
g T vl A, wheh, Fuldl ske EEAlE Y
o} t}a oFshAl HobEle) 0.02% ol Asbeke Hrhslsd
& o YF7}eot 2ht 3.9, 3.5, 3,58 viebygtet. et
A QDAZ T A3 A7H(Fig. )2 B zwmgj_ u}
Ak oz FrbE FR 1RAES Alxd
o] ofxzbekg AHrbehd F--{-o ﬂﬂloﬂ F2 A
g 2 ol o 4 ek

ol2tgts §-foll A IEIAE el 2l Folel
ofwl fgks F=A AR 9]t ofabetS 0.01
2 0.02% Hrbstdch Alge e oS 7P A
Z4ahA = 4 gl 2wl 10°£1°CE A A 5] o
71 7 ¥R= Fig. 89 2t} opsutgle] Aok 4
Aob -4 v Aol FFEXF9} oA Aol E
viebl=] edghond - wld st wiute] Fvhe of
& ZhaElel Jd7hert 32358 vepyter, aadt
sh-e 0.02% 7S] A Soll A e}t 578 el
Qpzke] F7tb g Holov BAIEA A=
AL gl AR et}

oA gpule) g wE oAlel] vAl ofaTinre)
H7b e 287, Aba}, "] Foof ofvbehE

x rto
off &2

sweetness **

milky taste . . creamy odor

creamy taste ~ S milky odor

——0.01%
—e—0.02%
- = - control

Fig. 8. Changes in QDA profiles of milk at 10°C as af-
fected by addition of aspartame

thickness

%

orange odor

apple taste """ .orange taste ™

apple odor = strawberry odor

strawberry taste‘"

——0.01%
—a—0.02%
- x- control

Fig. 9. Changes in QDA profiles of fruit juice at 20°C
as affected by addition of aspartame

0.01 2 0.02% 77+ A 7}8lo] ofssmtebg HrkshA| o
2 ZFA B9} Faof Y| v ESE 3 A
Fig. 99} 2t} obxubehs Hrlsled & of a8l g,
g7| 5k, Algnte] EEA R vlEle] fejHor A
T Ak 0 2 A fFae] )y} ofutet 3
Zholl A ZFEkE] s 9le-S o 4 9lirh Nancy and
Parborn®2.& w7| #Z, ¢z &7l debyc) o}
295t} cyclamate s A7FAS W A o] Frhd
t} 893, Borshy 5“3} Baldwin 5% o} -~}
o) 717} A eg Aok Bargk vl glo] £
A& 3 8215t A5 ®edtd. Wismans} Mcdaniel®
= 7|3y} AR 5 #A ko] ofsaubet Hrlel 2



168 =y

Al T ehE =] A 28 4

& Ao AR B3k v 9low, o] Yol % o} s}
sto] spAlgke] Zalel Axrt Qlrke A7) b
s v gleh

2 %

o} c-sheh(Aspartame, APM)S] bt} 2 4730 o
a) ‘]_A _Q_EQ]. PH ul 247}.”21 o{ o] 6‘01:.0__ }_A]_g}odq.
VdF vt 282 Agdgl whuto g AAAE 0.02% o}

Agtel golo]] 2-1(4°, 20°, 40°, 60" H 80°C)9} pH(3.0,

45,60 % 7.5)¢] Wiz} 9 4305, 1.0, 1.5 % 2.0%),

quinine(0.001, 0.003 = 0.005%)%- H7}abd-S uf 20C

<} pH 3.0-45004 wiake] 7lwrp 2748l s, 0.5% A&

= Aol A o] dute- ok A gell H]Ete] %‘;—711 A7t

% 912w quinine Hrieke] TV Hx|aA o

e At =3 OP\ﬁ}E“’J HAazdvigw 20C

s} A 91e] pH(345), 423 05% BTN L gt

o) ulmwa WA vhebieh. A %on ohstshe Hrbah

Zarale] A9 2ure] 7hasl elabgke] 217} ¢lolw,
50 A= a4 uh}],] Z7} 2 Fu|ai=k J

A5 HAE gt YAE chas oA el Wal e
b k) 5 A Tl Al A5
[e]

ZAel 2

ool 7= 1993 & v -SAlwt ol e
Azhe] ol 42 AR ALel & Eaheh

z‘;g %)

AL

=i

gl

{. Mazur, R.H., Schiatter, J.M. and Goldkamp, A.H.: Struc-
ture-taste relationships of some dipeptides. J. Am. Chem.
Soc., 91, 2684 (1969)

2. Davey, JM., Laird, A.-H. and Morley, J.S.: Polypeptides.
Part [II. The synthesis of the C-terminal tetrapeptide se-
quence of gastrin, its potical isomers, and acylated deri-
vatives. J. Chem. Soc. (C). 555 (1966)

3. Oyama, K., Nishimura, S., Nonaka, Y., Kihara, K. and
Hashimoto, T.: Synthesis of an aspartame precursor by
immobilized thmmolysin in an organic solvent. J. Org.
Chem., 46, 5241 (1981)
BRI 727 LT -4,

5. Mazur, R.H.: Aspartame-A sweet surprise. J.
icology and Enviromental Health, 2, 243 (1976)

6. Anon : FrHWE D 8. Fine Chemical, p.20 (1988)

7. Vetsch, W.: Aspartame : Technical consideration and
practical use. Food Chem., 16. 245 (1985)

8 HENAFTFV7ER): T4 T4, 2y AR

1LERT 2, 36, 43 (1985)
of Tox-

10.

11,

12.

13.

14.

16.

22.

23.

26.

27.

. Homler,

. Wiseman, J.J.

4 13 (1996)

2R EME. B A F4EEE 90/91, HISBPL, By,
p.490 (1990)

. Encyclopedia of Food science Food technology and Nu-

trition. Academic press. p.283 (1993)

Ott, D.B., Edwards, C.L.. and Palmer, S.J.: Perceived
taste intensity and duration of nutritive and non-nutritive
sweeteners in water using time intensity evaluations. J.
Food Sci. 56, 535 (1991)

Stephan, G.W.and Pamela, K.B.: Sensory characteristics
of sucralose and other high intensity sweeteners. J.
Food Sci., 57, 1014 (1992)

Frank, R.A., Mize, S.J.S. and Carter, R.: An assessment
of binary mixture interactions for nine sweeteners.
Chem. Senses, 14, 621 (1992)

Hess, D.A. and Setser, C.S.: Alternative systems for
sweetning layer cakes using aspartame with and without
fructose. Cereal Chem., 60, 337 (1983)

Borshy, B.J.,, Dlose, R.E. and Nordstrom, H.A.: Chew-
ing gum of longer sweetness and flavor. U.S. patent 3,
943, 258 (1976)

. Matysiak, N,L. and Noble, A.C.: Comparison of tem-

poral perception of fruiliness in model systems sweeten-
ed with aspartame, an aspartame+acesulfame K blend or
suctose. J. Food Sci. 56, 823 (1991)

Kelier, S.E., Fellows, J.W., Nash, T.C. and Shazer, W.
H.: Formulation of aspartame-sweetened frozen dairy
dessert without bulking agents. Food Technol., 45(2),
102 (1991)

B.E.: Properties and stability of aspartame.
Food Technol., 38(7), 50 (1984)

. Newsome, R.L.: Sweetners: Nutritive and Non-Nutritive.

Food Technol., 195 (1986)

. D.S. Han, H.K. Shin: Aspartame, Korean J. Food Sci.

Tech. 19, 57, 456 (1987)

A, e 2w 2 g Wk el gl

ul x| i o &, B}bAlE 4 3}3]2], 17, 589 (1985)

. Larson-Powers, N. and Rose, M.P.,: Paired comparison

and time intensity measurements of the sensory pro-
perties of heverages and gelatins containing sucrose of
synthetic sweeteners. J. Food Sci. 43, 41 (1978)
Larson-Powers, N. and Rose, M.P.;: Descriptive analysis
of the sensory properties of beverages and gelatins con-
taining sucrose of synthetic sweeteners. J. Food Sci. 43,
47 (1978)

Baldwin, R.E. and Korschgen, B.M.: Intensification of
fruit-flavors by aspartame. J. Food Sci., 44, 938 (1979)
and McDaniel, M.R.: Modification of
fruit flavor by aspartame and sucrose. J. Food Sci., 56,
1668 (1991)

. McCormic, R.D.: Aspartame : A new dimension for con-

trolling praduct sweetness. Food Product Dev. 9(1), 22
(1975)

Ripper, A., Homler, B.E. and Miller, G.A.: Aspartame.
In Alternative Sweetner, Nabors L.O. and Gelardi R.C.
(Ed.), Marcel Dekker, Inc., New York (1986)

Cloninger, M.R. and Baldwin, R.E.: A low-calorie
sweetner. Science 170, 81 (1970)

(199541 109 12 A4



