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Development of Bulgogi Sauce added with the Concentrate
of Jujube Flesh Left around Seed

Doo-Hee Cheon and Kyung-Hee Lee'

Dept. of Food Service Management, Kyunghee University, Seoul 130-701, Korea

ABSTRACT

This study was carried out to develop concentrate of residual jujube flesh around the seed as a thickening agent of Bulgogi
sauce. Quality characteristics and sensory test of Bulgogi sauces added with jujube concentrate (30%, 35%, 40%, 45%, 50%)
were evaluated in comparison with control sauce containing xanthan gum as a thickening agent. Moisture content of Bulgogi
sauce added with 30% jujube concentrate was the highest (74.59%). As content of jujube concentrate increased, moisture contents
in Bulgogi sauces significantly decreased. Sugar content of control sauce (30.82 °Bx), was lowest among the sauces. As content
of jujube concentrate increased, Sugar content of sauces significantly increased (33.00~34.38°Bx). Salinity (%) was highest in control
sauce (1.38%), and there was no difference in salinity among the sauces depending on the amount of jujube concentrate. Viscosity
was highest in sauce added with 50% jujube concentrate (43.33 cP) and lowest in sauce with 30% jujube concentrate (13.20
cP). As content of jujube concentrate increased, viscosity tended to increase significantly. Spreadability was highest in sauce
added with 30% jujube concentrate (8.88 cm). As the amount of jujube concentrate increased, spreadability of sauce tended to
decrease significantly. Color value was different according to the contents of jujube concentrate in sauces. L-, a-, and b-values
of control sauce were highest at 40.19, 1.5, and 24.57, respectively. The results of the sensory test for Bulgogi sauce showed
that overall preference was significantly highest in sauce added with 35% jujube concentrate. Moreover, sauce added with 35%
jujube concentrate was preferred the most in terms of appearance, taste, and fluidity. Meanwhile, the results of the differentiation
test showed a significant difference in color intensity, jujube flavor and taste, sweet taste, and salty taste. However, no significant
difference was observed in fluidity. The results of the preference test for Bulgogi seasoned with sauces added with jujube
concentrate showed that overall preference and flavor, taste, and texture preference were highest in Bulgogi seasoned with sauce
added with 35% jujube concentrate. However, no significant difference was observed in preference towards appearance among the

samples.
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Table 1. The amount of ingredients for Bulgogi sauces
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Ingredients Control S1 S2 S3 S4 S5

Xanthan gum (g) 35 - - - - -

Jujube concentrate (%) - 30 35 40 45 50
Soy sauce 100 100 100 100 100 100
Sugar 30 30 30 30 30 30
Other Rice wine 30 30 30 30 30 30
ingredients  Starch syrup 65 65 65 65 65 65
©® Whole black pepper 5 5 5 5 5 5
Chopped garlic 20 20 20 20 20 20
Water 200 200 200 200 200 200
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Table 2. Contents of moisture, sugar content and salinity values in Bulgogi sauces added with jujube concentrate

Control S1 S2 S3 S4 S5 F-value
Moisture (%) 72.60+0.22° 74594024  73.40+021°  72.4740.57°  70.46+020°  68.44+027° 200.49™
Sugar content (°Bx) 30.82+0.08°  33.30+0.02°  33.70£0.02°  33.00£0.47°  33.05x0.05¢  34.48+0.20° 1,521.81""
Salinity (%) 1.40+0.40° 1.00+0.00° 1.00+£0.00° 1.00+0.00° 1.00+0.00° 1.00+0.00° 529.00™"

Mean+S.D.

#7¢ Means with different superscripts in a row significantly different at p<0.05 by Duncan's multiple range test.

okok

%
%
* " p<0.05, ™ p<0.01, ™ p<0.001.
* Control: Xanthan gum 3.5 g.

* S1~S5: Jujube concentrate 30%, 35%, 40%, 45%, 50%.
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Table 3. Contents of viscosity, spreadability values of Bulgogi sauces added with jujube concentrate

Control S1 S2 S3 S4 S5 F-value
Viscosity (cP) 33.5540.75°  13.20£0.537  19.25£0.59°  32.73+0.54°  39.31+0.30°  43.33+0.66° 2,449.56™
Spreadability (cm)  8.43%0.08° 8.88+0.11° 8.600.06° 7.81+0.18¢ 7.35+0.10° 6.85+0.12" 266.22""
* Mean£S.D.
* 2T Means with different superscripts in a row significantly different at p<0.05 by Duncan's multiple range test.
* " p<0.05, ™ p<0.01, ™ p<0.001.
* Control: Xanthan gum 3.5 g.
* S1~S5: Jujube concentrate 30%, 35%, 40%, 45%, 50%.
Table 4. Color values of Bulgogi sauces added with jujube concentrate
Control S1 S2 S3 S4 S5 F-value
L-value 40.19+0.00° 30.40:£0.50° 30.48+0.42°  30.72+£0.41° 31.67+0.06° 31.65+0.03° 854.75"
a-value 1.50£0.00° —0.66£0.00°  —0.34+0.26° 0.27+0.08° 0.5420.00° 0.69:£0.00° 292.79"
b-value 24.57+0.00° 7.27+0.04 7.57+0.01°  10.47+0.01¢ 10.83+0.01° 10.99+0.31° 15,048.99™
Mean+S.D.

T p<0.05, " p<0.01, " p<0.001.
Control: Xanthan gum 3.5 g.
S1~S5: Jujube concentrate 30%, 35%, 40%, 45%, 50%.

L S R

*T Means with different superscripts in a row significantly different at p<0.05 by Duncan's multiple range test.
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Table 5. Sensory evaluation for the preference of Bulgogi sauces added jujube concentrate
Control S1 S2 S3 S4 S5 F-value
Appearance 3.32+1.73° 4.37+1.46° 5.00+1.38° 4.68+1.27" 4.71+1.39® 4.98+1.34% 10717
Flavor 3.82+1.75° 4.66+1.55° 5.16+1.33° 4.84+1.33" 4.87+1.36° 4.80+1.60° 5.23™
Taste 3.21£1.60° 4.41%1.45° 5.23+1.32° 4.89+1.33"  4.54%1.62° 4.55+1.62° 11.77"
Fluidity 3.52+1.78° 4.30+1.66° 5.23+1.38 4.30+1.54° 4.80+1.21° 4.48+1.65° 767"
Overall preference  3.21+1.62° 4.45+1.60° 5.66+1.12° 4.68+1.38° 4.75+1.35° 4.66+1.56° 16.55™

Mean+S.D.

7 Means with different superscripts in a row significantly different at p<0.05 by Duncan's multiple range test.

EE

*
*
* " p<0.05, " p<0.01, ™ p<0.001.
* Control: Xanthan gum 3.5 g.

%

S1~S5: Jujube concentrate 30%, 35%, 40%, 45%, 50%.
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Table 6. Sensory evaluation for the difference of Bulgogi sauces added jujube concentrate

Control S1 S2 S3 S4 S5 F-value
Color 2.45£1.65° 4.00+1.51° 4.93£1.26° 5.32+1.08° 5.14+0.92* 5.41+1.32° 4251
Jujube flavor  3.00+£1.70° 4.32+1.63 4.68+1.47 4.52+1.34° 4.68+1.42° 4.87+1.51* 11447
Jujube taste 2.89+1.46° 42141.70° 4.52+1.61° 4.43+1.28% 4.89+1.28" 4.84+1.51* 13.76™
Sweet taste 3.86£1.51° 4.41£1.40° 4.62+1.30° 4.80+1.23" 4.80+1.10 4.80+1.42° 4.40”
Salty taste 4.68+1.81° 4.09+1.53° 4.63+1.53° 4.41+1.42° 4.57+1.48" 4.38+1.70° 278"
Fluidity 4.4042.05 4.25+1.63 4.68+1.42 4.09+1.62 4.54+1.24 4.34+1.78 1.30
* Mean£S.D.
* 47¢ Means with different superscripts in a row significantly different at p<0.05 by Duncan's multiple range test.
* " p<0.05, ™ p<0.01, ™ p<0.001.
*

Control: Xanthan gum 3.5 g.
* S1~S5: Jujube concentrate 30%, 35%, 40%, 45%, 50%.

Table 7. Sensory evaluation for the preference of Bulgogi seasoned with jujube concentrate added sauce

Control S1 S2 S3 S4 S5 F-value
Appearance 4.61+1.89 4.54+1.29 4.89+2.07 4.57+1.33 433+1.42 437+1.45 0.73
Flavor 437£1.77° 4.28+1.66° 5.39+1.54° 430+1.41° 4.09+1.46° 4.59+1.42° 412"
Taste 3.87£1.71° 4.46£1.23™  4.89+]1.80° 4.65+1.42° 3.93+1.48*  4.54+1.31% 3.357
Texture 437+1.72° 4.39+1.54° 5.09+1.74° 430+1.35° 4.04+1.52° 4.28+1.32° 2417
Overall preference  4.04£1.70 437131  530+1.66° 4.57+1.29° 3.87+1.57° 4.24+1.52 512"

* MeantS.D.

* 47¢ Means with different superscripts in a row significantly different at p<0.05 by Duncan's multiple range test.
* " p<0.05, ™ p<0.01, ™" p<0.001.

* Control: Xanthan gum 3.5 g.

* S§1~S5: Jujube concentrate 30%, 35%, 40%, 45%, 50%.
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