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Effect of pH and Temperature on Sweetness Profiles of Eight Sweeteners
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Abstract: In order to explore the impact of pH and temperature on the temporal sweetness profiles
of eight different sweeteners (sucrose, fructose syrup, maltitol, sorbitol, fructooligosaccharide, steviol
glycoside 00, steviol glycoside 07 and steviol glycoside 14), this study first determined the
concentration of the other seven sweeteners that had equivalent sweetness as 5 g/dL sucrose under
neutral conditions at room temperature through paired comparison test, magnitude estimation method
and single factor variance analysis. Further, the time-intensity method was used to describe the
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temporal sweetness profiles of eight sweeteners wunder three conditions including

(25 C, pH 7.0), room-temperature-acidic (25 ‘C, pH 4.5) and
low-temperature-neutral (4 C, pH 7.0). It was found that both acidity and low temperature could

room-temperature-neutral

decrease the maximum sweetness intensity for most of the samples. Acidic conditions had a
significantly higher reduction effect on fructose syrup and steviol glycoside samples than
low-temperature conditions, while low-temperature conditions had a more significant reduction
effect on sugar alcohols, sucrose and fructooligosaccharide. In addition, the overall sweetness
duration of each sample was also inhibited and shortened under acidic and low-temperature
conditions, with a more significant impact from low-temperature conditions. Therefore, acidic or
low-temperature conditions could both inhibit the sweetness release intensity or release time of
different sweeteners, but to varying degrees. Overall, in terms of temporal sweetness profiles and

change trends under the three conditions, the closest performance to sucrose was sorbitol, followed

by fructose syrup and fructooligosaccharide.

Keywords: time-intensity method, sweeteners, temporal sweetness profiles, pH,temperature
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Table 1 Information about nutritive sweeteners and non—nutritive sweeteners
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Fig. 4 Time-intensity curve of different sweeteners in each system
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Table 3 Parameter values of the time—intensity curve of different sweeteners in each system

F H H - . .

25°C.,pH7.0 991 1.90" 2.85 19.95° 9.85° -0.56* 771.2*
R 25 C.pH 4.5 9.97* 3.65 2.55" 18.85 3.38" -0.65* 964.05°
4 °C.pH 7.0 7.72> 3.60° 2.40° 17.85 2.65¢ -0.55" 731.48"
25°C.pH7.0  9.85 3.65" 2.55° 18.85 3.40° -0.63 939.37¢
SRR 25 °C.pH 4.5 8.26" 4.50° 2.50° 17.80" 2.23¢ -0.62" 819.49"
4 °C.pH 7.0 8.96" 4.50" 2.30° 17.80 234" -0.66" 940.52°
25°C.pH70  9.97° 6.65° 3.80° 2470 1.62* -0.58¢ 1 627.51°
FAMmE 25 °C.pH 4.5 8.66" 455" 2.45" 18.80" 2.24 -0.59* 888.55"
4 °C.pH 7.0 8.32" 445 2.15" 16.80" 2.16° -0.68 836.85"
25°C.pH70  9.84 455 2.45 18.80° 2.57 -0.69" 1 044.13
IALEEE 25 °C.pH 4.5 9.55 3.60" 2.40° 17.85 3.26" -0.67" 887.38"
4 °C.pH 7.0 7.60" 4.50" 2.30° 17.80 1.96" -0.56" 791.97"
25 °C.pH7.0  10.00* 5.60° 2.55° 21.75 1.92% -0.63" 1 470.29*
R 25 C.pH 4.5 8.87" 455 245" 18.80" 2.26" -0.63" 964.07"
4 °C.pH 7.0 6.61° 4.50" 2.30" 17.80" 1.73" -0.49* 682.29"
25 C.pH 7.0  10.00* 7.45 2.40° 22.65" 1.320 -0.65" 1711.48
ﬁﬁﬁgﬁ:ﬁ: 25 C.pH 4.5 8.56" 470" 2.90° 21.80 2.18° -0.49° 990.63"
4 °C.pH 7.0 9.66" 3.70 2.70° 19.85" 3.34 -0.59" 927.49"
» 25°C.pH7.0  9.88" 6.75" 4.20" 26.70" 1.60" -0.51 1 619.68"
ﬁgﬂfﬁ: 25 C.pH 4.5 9.82 4.80" 3.20° 23.80" 247 -0.50" 1 204.49*
4°C.pH7.0 1037 3.85 3.15° 22.85" 3.54 -0.53" 1 122.50°
» 25 C.pH7.0  10.00* 5.00° 3.60° 27.80" 2.41° -0.45* 1571.33
ﬁﬁ%lfﬁ: 25 °C.pH 4.5 8.91" 4.85" 2.30° 24.80" 2.26" —0.44* 1 170.81"
4 °C.pH 7.0 8.60" 3.80" 2.05" 21.85" 2.93¢ -0.46° 931.21"

TR TEUEA AT AR R R TE B F KT (P<0.05) T IZFEMTEAR R S T S8 E TR,
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Fig. 5 Sensory temporal parameters of each sweetener under three conditions
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Fig. 6 PCA analysis of sensory temporal parameters of each sweetener under different conditions
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