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Abstract

This study investigated the sensory characteristics of mixtures of high-intensity sweeteners for beverage and
estimated the shelf life during storage. Sensory characteristics of mixtures of sweeteners (Aspartame/
Acesulfame-K, Aspartame/Sucralose and Acesulfame-K/Stevioside) were evaluated in aqueous (ranging from
90:10 to 50:50) and citrate buffer (ranging from 90:10 to 50:50) solutions. Significant synergistic effects were
found in Aspartame/Acesulfame-K and Aspartame/Sucralose mixtures. No significant differences were found in
other taste attributes (astringency, bitterness, metallic taste etc.). Aspartame/Acesulfame-K 5:5 solution showed
the most acceptable sensory attributes. Qo values of Aspartame and Acesulfame-K mixture in citrate buffer
(ranging from 90:10 to 50:50) solution were calculated from the temperature data (between 40°C and 50°C)
determined by HPLC. Qo values were in the range of 2.01-2.25. Their shelf lives were calculated to be
lengthened with increasing Acesulfame-K mixture ratio. Their shelf lives in Aspartame/Acesulfame-K 5:5 citrate
buffer solution estimated at 20°C and 30°C were 178 days and 88 days, respectively.
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Table 1. Concentration of high-intensity sweeteners in

aqueous solution (unit : %)
Sweetness Ratio of sweeteners mixture
100:0° 90:10 70:30 50:50
Aspartame & Acesulfame-K
Aspartame 0.02 0.018 0.014 0.01
Acesulfame-K 0 0.002 0.006 0.01
Sucralose & Acesulfame-K
Aspartame 0.02 0.018 0.014 0.01
Sucralose 0 0.002 0.006 0.01
Acesulfame-K & Stevioside
Acesulfame-K ~ 0.02° 0.018 0.014 0.01
Stevioside 0 0.002 0.006 0.01

* 0.02% Aspartame aqueous solution has been decided as
equivalent sweetness of 4% sucrose aqueous solution.

" 0.02% aspartame solution instead of acesulfame-K used as
reference.

Table 2. Concentration of high-intensity sweeteners in
citrate buffer solution (unit : %)
Ratio of sweeteners mixture

Sweeteners 10000 90:10  70:30  50:50
Aspartame & Acesulfame-K
Aspartame 0.057 0.0513 0.0399 0.0285
Acesulfame-K 0 0.0057 0.0171 0.0285
Sucralose & Acesulfame-K
Aspartame 0.057 0.0513 0.0399 0.0285
Sucralose 0 0.0057 0.0171 0.0285
Acesulfame-K & Stevioside
Acesulfame-K 0.057° 0.0513 0.0399  0.0285
Stevioside 0 0.0057 0.0171 0.0285

* 0.057% aspartame citrate buffer solution has been decided as
equivalent sweetness of 8% sucrose citrate buffer solution.

® 0.057% aspartame citrate buffer solution instead of
acesulfame-K used as reference.
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Table 3. Operating conditions of HPLC for aspartame and
acesulfame-K
Instrument
Column

Waters associate(U.S.A.)

ODS-80T (4.6x250mm)

TOSH Co., Japan

Eluent 25% AcCN containing 0.06M 1-Pentane
sulfonic acid and 0.13M Phosphoric acid

Detector UV detector, 254nm

Flow rate 1.0 mL/min

Injection volume 20 uL
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Table 4. Sensory scores of QDA for aqueous solutions of high intensity sweetener mixtures

. . Metallic Aftertaste Aftertaste
Sweetness Astringency Bitterness Cleanness
taste (sweet) (nonsweet)
Reference 7.50° 7.50 7.50 7.50 7.50 7.50° 7.50
19:1 9.93° 8.59 9.17 9.43 7.40 10.85" 7.51
173 12.64° 8.25 10.32 7.84 7.34 12.06° 6.57
155 14.40° 7.59 9.13 8.73 7.19 13.56" 6.60
Reference 7.50° 7.50 7.50 7.50 7.50 7.50° 7.50°
Imo:1 10.01° 7.44 6.33 12.31 6.98 9.88° 7.10°
n7:3 12.30° 5.88 6.96 9.37 6.80 10.38° 7.12°
1155 14.87° 5.67 5.67 9.68 6.37 11.82° 5.23°
Reference 7.50 7.50 7.50 7.50 7.50 7.50 7.50
[19:1 7.53 11.90 10.77 10.66 8.34 7.62 8.08
m7:3 8.86 11.44 9.59 10.24 7.69 8.65 7.44
5:5 7.26 9.61 11.27 10.99 6.21 6.90 6.61

Means within columns followed by the same letter are not significantly different(p<0.05).

Reference : 0.02% Aspartame aqueous solution
I: Aspartame and acesulfame-K mixture

II: Aspartame and sucralose mixture

I: Acesulfame-K and stevioside mixture
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Table 5. Sensory scores of QDA for citrate buffer solutions of high intensity sweeteners
. . Metallic Aftertaste Aftertaste
Sweetness Sourness Astringency Bitterness Cleanness
taste (sweet) (nonsweet)
Reference 7.50° 7.50° 7.50 7.50 7.50 7.50 7.50° 7.50
191 9.93° 6.86" 5.56 6.12 9.63 6.51 9.35% 6.49
17:3 12.29° 5.26° 5.49 9.13 10.56 6.17 11.64 7.31
155 12.83° 5.46" 6.36 9.48 9.75 7.69 1125 8.59
Reference 7.50° 7.50 7.50 7.50 7.50 7.50 7.50° 7.50
9:1 9.28° 8.27 8.99 10.86 7.97 731 9.09° 7.59
17:3 12.77° 6.88 7.21 9.33 9.16 8.54 12.75° 6.76
115:5 12.81° 7.37 6.77 7.74 9.42 6.71 13.58" 7.85
Reference 7.50" 7.50 7.50° 7.50° 7.50° 7.50° 7.50" 7.50°
m9:1 4.64° 9.96 12.95° 1497 3.54° 12.66" 4.97° 12.26
m7:3 547° 8.74 12.81° 12.14° 3.98° 10.62° 6.02%° 11.84°
1s:5 5.58° 9.06 11.29° 12.76° 438" 10.72° 5.63° 10.68°

Means within columns followed by the same letter are not significantly different(p<0.05).

Reference : 0.057% Aspartame citrate buffer solution
I: Aspartame and acesulfame-K mixture

[: Aspartame and sucralose mixture

II: Acesulfame-K and stevioside mixture
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Table 6. Estimation of shelf-life (days) of aspartamefacesulfame-K citrate buffer solutions(pH 3.5) from Qo vaues at various
storage temperatures

Aspartame/Aceusulfame-K Mixture ratio 10/0 9/1 8/2 7/3 5/5

Calculated Qyo 2.18 2,25 222 2.13 2.01
Shelf-life(day) by 50C 9.27 10.61 12.45 13.79 22.00
analysis 40C 20.24 23.92 27.60 29.44 44.16
Estimated 30C 44.12 53.82 61.27 62.71 88.76
shelf-life(day) 20T 96.19 121.09 136.02 133.57 178.41

shelf life : days reached to 80% residue of the sweeteners in the solution
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