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Quality Characteristics of Soy Reducing Sauce Made with Apple Concentrate

Xue-feng Yin, Soo-keun Choi' and Young Namkung
Dept. of Culinary Science & Management, Kyung Hee University, Seoul 136-701, Korea

Abstract

The study showed test results of Teriyaki sauce produced by apple concentrate instead of sugar in order to reduce the sugar
content. We created four batches of soy sauce for testing. The Control batch was normal soy sauce. S1, S2, S3, and S4 were
sauces made with different amounts of apple concentrate. The test results for the moisture contents, color value, sugar content,
salinity, viscosity, pH and sensory evaluation (QDA, acceptance test) of all the types of sauce are as follows. The moisture
contents of the Control was 50.80%, and for S4 was 35.14%. In chromaticity results, the L value of the Control was 10.85
which was the highest compared to samples which were in the range of 8.35~8.55. The value of a and b was highest in
S4 and was lowest in Control. The sugar content was 53.53 °Brix in the Control, and 43.73 °Brix in S1. S1 showed 6.77%
salinity, and S4 showed 5.37% salinity. The viscosity of S4 was highest at 60.33 cp, and Control showed the highest pH
value of 4.82. The QDA of S4 showed the most intense brown color, which was 5.36. For gloss and soy sauce scent, no
significant difference was found between the samples. Control showed a mild apple scent which was 1.45, and S1 showed
the saltiest flavor which was 5.18. The sweet flavor for Control was 4.64, and S3 showed the strongest aftertaste from the
test. No significant difference of appearance and acceptance was found between samples. S2 showed a scent of 5.09, which
was the best. The savory taste of S3 was best, and was worst for S1. S3 showed the best overall interest which was 4.55.
According to these results, S3 had the lowest sugar content, at 4%, and therefore had the highest possibility of being produced.

Key words : Soy sauce, Teriyaki sauce, soy reducing sauce, apple juice, apple concentrate.
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Table 1. Formulas for preparation of soy sauce addition
with apple concentrate

Sample

Ingredients (g)
Control S1(0%) S2(2%) S3 (4%) S4 (6%)

Chicken bone 500 500 500 500 500
Onion 200 200 200 200 200
Leek 120 120 120 120 120
Ginger 40 40 40 40 40
Soy sauce 600 600 600 600 600
Rice wine 300 300 300 300 300
Water 1,500 - - - -
Apple concentrate - 1,500 1,500 1,500 1,500
Sugar 391 - 65 130 195
Control : Water 1,500 g, sugar 391 g.

S1 : Apple juice 1,500 g, sugar 0 g.

S2 : Apple juice 1,500 g, sugar 65 g.
S3 : Apple juice 1,500 g, sugar 130 g.
S4 : Apple juice 1,500 g, sugar 195 g.
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Table 2. Moisture contents and color value of main ingrdient

o Moisture Color value o .

Main ingridient contents (%) . . 5 Brix Salt(%) pH
Apple concentrate  66.94+0.15 20.50:£0.50 11.1740.19  16.7440.16 29.4340.21 0.18+0.01 4.1240.02
Mean=£S.D.

Table 3. Moisture contents and color value of soy sauce addition with apple concentrate

Sample Control S1 S2 S3 S4 F-value
Moisture 50.80+1.05 43.2540.41° 41.93+0.34° 38.81+1.18° 35.1440.33¢ 176.49™
L 10.85+0.25° 8.55+0.03" 8.51+0.03" 8.46+0.03° 8.35+0.05° 256.41™"
1 kokk
S;uoc: 7.18£0.56" 9.94:0,14° 10.13+0.47° 10.1240.10° 10.48+0.44° 36.77
b -1.91+0.10¢ 0.72+0.16° 5.66+0.61* 3.58+0.40° 4.07+1.05° 81.24™
MeantS.D. ™" p<0.001.

174 Means in each row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 4. °Brix and salinity of soy sauce addition with apple concentrate

Sample Control S1 S2 S3 S4 F-value
°Brix 53.53+0.45" 43.7340.57° 46.93+0.07° 49.500.63" 52.97+0.15° 26838
Salinity (%) 6.23+0.06" 6.77+0.06° 5.87+0.06° 5.67+0.06¢ 5.37+0.06° 263.30™

MeantS.D. ™ p<0.001.

a4 Means in each row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 5. Viscosity and pH of soy sauce addition with apple concentrate

Sample Control S1 S3 S4 F-value

Viscosity 40.40+0.26° 45.40+1.25¢ 50.80+2.45° 54.67+0.40° 60.33+0.71* 109.12™

pH 4.8240.15 4.14+0.03° 4.00+0.01° 4.00+£0.02° 3.94+0.03° 82.58""
MeantS.D. ™ p<0.001.

#4 Means in each row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Table 6. QDA results of soy sauce addition with apple concentrate

Sample (%)

Sensory attributes F-value
Control S1 S2 S3 S4
Brown color intensity 3.00+1.41° 4.82£1.17° 4.36£1.12° 4.45£1.04° 5.36+1.63" 5.05"
Gloss 4.27+1.90 4.18+0.98 4.09+0.94 3.91+1.30 4.09+1.58 0.10™
Salty flavor 3.18+1.47 3.91+1.14 4.09+0.94 3.36x1.12 4.18+1.47 1.4218
Apple flavor 1.45+0.52° 3.64+1.86° 3.45+1.29° 3.64+0.81° 3.73+1.35° 6.58""
Salty taste 4.00+1.10° 5.18+0.98° 4.27+0.65% 3.91+1.04° 3.91+1.45° 2.78"
Sweet taste 4.64+1.43" 2.64+0.92° 3.36+0.81° 4.45+0.94° 4.64+1.21° 7.62™"
After taste 4.09+1.14* 2.36+1.50° 2.91+0.70% 4.27+1.01° 3.45£1.04™ 573"
MeantS.D. 'p<0.05, " p<0.01, " p<0.001, ™ Not signification.

*7¢ Means in a each row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 7. Acceptance of soy sauce addition with apple concentrate

Sample (%)

Sensory attributes F-value
Control S1 S2 S3 S4
Appearance 3.64£1.12 4.36+0.92 445+1.04 427+1.01 3.82+1.17 1.28"
Flavor 4.00+£1.41% 4.09+1.14® 5.09+0.94" 4.09+1.22% 3.36+1.43° 272"
Taste 3.73£1.19® 2.73+1.27° 3.45+1.57° 4.9241.20° 3.84+1.08" 418"
Savory taste 3.45+0.82° 3.00+1.10° 3.36+1.29° 4.91+1.04° 3.72+0.75° 5.68"
Overall quality 4.09+1.38% 3.09+1.38° 3.00+1.34° 4.55+1.29° 427+0.91° 3.42°

MeantS.D. © p<0.05, " p<0.01, ™ Not signification.

*® Means in a same row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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