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Sensory Properties of Low Calorie Ssanhwa Beverages Containing Sweetener(l)

- Relative Sweetness and Sensory Properties of Ssanghwa Beverages Sweetened with

Glucosyl Stevia, Acesulfame-K and Aspartame -

1-
Suk-Eun Baek
Dept. of Food Pine Tree Choseon Pharm & Trading Co. Ltd, Ansan 425-839, Korea

Abstract

This study was performed to aid the development of a reduced-calorie ssanghwa beverage, by using substitutes for high
fructose corn syrup(HFCS). The relative sweetness levels of HFCS, aspartame, acesulfame-K, and glucosyl stevia solutions
were examined in comparison to a 10% sucrose solution in a binary solution model. And the sensory properties of ssanghwa
beverages containing aspartame, acesulfame-K, and glucosyl stevia were evaluated at the equi-sweetness to HFCS. In the
binary solution model, the relative sweetness of HFCS to sucrose was 0.8, while the values for aspartame, acesulfame-K, and
glucosyl stevia were 140, 170, and 100, respectively. Sweet taste and sweet after taste were not significantly different
between the HFCS, aspartame, acesulfame-K, and glucosyl stevia solutions. On the other hand, bitter taste, first taste, and
overall eating quality were significantly different between the HFCS and aspartame solutions and between the acesulfame-K
and glucosyl stevia solutions. Finally, the ssanghwa beverages sweetened with HFCS, acesulfame-K, and aspartame only had
slight differences in sensory properties. However, the sensory properties of the beverages sweetened with HFCS and glucosyl

stevia, respectively, were significantly different.

Key words: sensory properties, relative sweetness, aspartame, acesulfame-K, glucosyl stevia, ssanghwa beverage.
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2 Ay Ah8-H A8 WA (Dahan Jaedang, Co. Ltd,
Seoul, Korea)<=, B4 (high fructose corn syrup, HFCS, Dae-
sang, Co. Ltd, Gunsan, Korea), ©}¥|Ad¥ ZF(acesulfame-K,
Qingdao Samin Chemical Co. Ltd, Qingdao, China), ©}~3}&
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E3}31, EaAe] AEHlol= AEBo} 50%S) Al FoE 2F
H| @ Ato =of] o] §4E AMESte] SFZLAE FIHA
AX 2ER] A= 38| &5t Fu)E A A n|E 7Y
MES AHEEIIATH
A3} 5 2N (Tianjin Baitoushan Pharm Co. Ltd, Tianjin, China)
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Table 1. Proximate composition of Ssanghwa beve-
rages with HFCS"

Item Content(%)
Crude protein 0.3
Total fat 04
Total carbohydrate 11.0
Dietary fiber 0.2
Sugars 9.8

D Ssanghwa extract 5% +HFCS(high fructose corn syrup) 12%.

4
ct.
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Table 2. Number of answers for greater sweetness of
different levels of HFCS" solution compared with 10%

sucrose solution in paired comparison tests (N=12)
HFCS/sucrose Number of answers
1/0.6 127
1/0.7 3
1/0.8 1
1/0.9 2
1/1.0 0

" High fructose comn syrup,

, » Significant at p<0.05, p<0.01 and p<.001, respectively.
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Table 3. Number of answers for greater sweetness of
different levels of aspartame solution compared with 10%

(N=12)

sucrose solution in paired comparison tests

Aspartame/sucrose Number of answers
1/80 127
1/110 10
1/140 1
1/170 3"
1/200 3"

* #k * ko

, , Significant at p<0.05, p<0.01 and p<.001, respectively.

Table 4. Number of answers for greater sweetness of
different levels of acesulfame-K solution, compared with 10%

sucrose solution in paired comparison tests (N=12)
Acesulfame-K/sucrose Number of answers
1/140 127
1/170 1
1/200 3"
1/230 0
1/270 0

* L2 * k%

, , Significant at p<0.05, p<0.01 and p<0.001, respectively.
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Table 5. Number of answers for greater sweetness of
different levels of glucosyl stevia solution, compared
with 10% sucrose solution in paired comparison tests

(N=12)
Glucosyl stevia/sucrose Number of answers
1/70 127
/100 - 2"
1/130 0
1/160 0
1/190 0

* L2 ] ¥k

, » Significant at p<0.05, p<0.01 and p<0.001, respectively.
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Table 6. Evaluation of sensory characteristics for each sweetener solutions

Group HFCS solution Aspartame solution Acesulfame-K solution  Glucosyl stevia solution

Sweet taste 3.44+0.73 3.67+1.41 3.00+1.58 2.67+1.00

Bitter taste 4.11x1.17° 3.67+1.12° 2 44+1.24° 2.33+0.87°
First taste 3.78+0.44° 4.11%1.17° 2.2241.30° 2.56+0.53"
After taste 3.78+1.20° 3.11£1.27% 2.44+1.13° 2.89+1.36™
Metallic taste 3.56+1.24 4.11+0.93" 2.78+1.72" 24441 .42°
Sweet continue 3.2240.97 2.89+1.05 2.67+1.41 2.78+1.30

Palatability 3.00::1.00° 3.00:0.87° 1.89:+127" 2.3341.00%
Different taste 3.1140.78° 2.89+1.05% 2.00+1.00° 2.11£1.05°
Overall eating quality 3.44+0,73% 3.67+1.22° 2.44+1.51% 2.22+0.97°

a~c¢

test).

Mean of four replicates. Values within a column not sharing a superscript letter are significantly different(p<0.05, Duncan's multiple range
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Table 7. pH and Brix for Ssanghwa beverages with each sweeteners in replacement of HFCS

Group HFCS" Aspartame” Acesulfame-K) Glucosyl stevia”
Brix(%) 2.7 34° 3.5°
pH 5.00 5.01 5.01

Y Ssanghwa extract 5% + HFCS(high fructose com syrup)12%, ? Ssanghwa extract 5% + aspartame in replacement of HFCS,
) Ssanghwa extract 5% + acesulfame-K in replacement of HFCS, K Ssanghwa extract 5% + glucosyl stevia in replacement of HFCS,
~® Mean of four replicates. Values within a column not sharing a superscript letter are significantly different(p<0.05, Duncan's multiple range

test).
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Table 8. Sensory evaluation scores for Ssanghwa beverages contained with acesulfame-K, aspartame and glucosyl

stevia in replacement of HFCS

, , Ssang Overall eating
Group Sweet taste After taste Bbitter taste Astringency ,
hwa taste quality
HFCS" 3.86+1.21° 3.43+]1.72% 4.00£1 29° 3.86+1.21% 3.71+1.38° 4.14+121°
Acesulfame-K 22941 38% 2.86+0.90™ 3.00:0.82% 2.57+0.79° 3.140.90™ 3.14+1.07%
Aspartame 3.20+1.70° 4.00+1.53° 3.71+1.25% 4.14+1.21° 3.71+1.60° 3.71£1.38%
Glucosyl stevia 2.14+1.21° 2.00£1.00° 1.71+0.95% 2.14+1.21° 2.00+1.00° 2.29+1.38

b Abbreviation; same as in Table 7,

*"° Mean of four replicates. Values within a column not sharing a superscript letter are significantly different(p<0.05, Duncan's multiple range

test).
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