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Abstract

This study was conducted to examine the physicochemical and sensory characteristics of teriyaki sauce
added with jujube concentrate. Brix of teriyaki sauce groups added with jujube concentrate were higher than
the control. Increased amount of jujube concentrate in the teriyaki sauce tended to increase the viscosity,
lightness(L), redness(a) and yellowness(b) values while it tended to decrease pH, the salinity and free amino
acid contents. In sensory evaluation, teriyaki sauce added with 20% jujube concentrate had excellent score
in sensory preference. Total viable cells of teriyaki sauce by the storage period, not found in control and
teriyaki sauce added with jujube. Based on the results, 20% should be recommended as the optimum level
of jujube concentrate to be added for the preparation of teriyaki sauce.
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<Table 1> Formulas for preparation of Teriyaki sauce

Materials Weight Ratio(%)
Soy sauce 1,000 mL 11.86
Chicken bone 1,000 g 11.86
Yellow sugar 900 g 10.67
Onion 330 g 3.90
Leek 150 g 1.78
Garlic 100 g 1.19
Ginger 100 g 1.19
Dried red pepper 5g 0.05
Mirim 350 mL 4.15
Refined rice wine 500 mL 5.93
Water 4,000 mL 47.42
Total 8435 g 100.00
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<Table 2> Formulas for preparation of Teriyaki sauce adding Jujube concentrate
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Jujube concentrate - 100 200 300 400
Total 1,000 1,000 1,000 1,000 1,000
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<Table 3> Operating condition of high speed amino acid analyzer for free amino acids analysis

Items

Condition

Column
Buffer solution
Column temperature

PF column cation exchange resin
pH 2.2, 02N Lithium citrate buffer
22~99C

Mobile phase Pump 1 : Hydroxide, Pump 2 : Ninhydrin
Flow rate Pump 1 : 0.35 mL/min, Pump 2 : 0.3 mL/min
Injection volume 20 uL
Reproducibility 1.5 CV
Detection Limit 3 pmol
Reaction Coil Temperature Range 40~145C

Detector

Channel 1 :

UV-570 nm, Channel 2 : UV-440 nm
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{Table 4> pH, °Brix(%), salinity, viscosity values of Teriyaki sauce added with jujube concentrate

pH °Brix(%) Salinity(%) Viscosity (cP)
0% 6.62+0.01° 42.7340.42° 3.08+0.16" 94.37+2.84°
10% 6.29+0.02" 45.00+0.72° 2.75+0.18" 103.3244.61¢
20% 6.28+0.01° 46.20+0.35° 2.27+0.06° 148.0145.77°
30% 6.27+0.02° 47.73+0.50" 2.1840.05% 195.1143.64°
40% 6.29+0.02° 51.67+0.42° 2.04+0.02¢ 255.3149.37"
F-value 24973 134.89™ 4183 411.53™

1) The value is meantSD(n=3)
2) **p<.0l, ***p<.001

3) “*Means with different letters within a column are significantly different from each other by Duncan's multiple range test.
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{Table 5> Color values of Teriyaki sauce added with jujube concentrate

Color value

L a b
0% 20.09+0.16° 0.69+0.09° 2.26+0.16°
10% 20.96+0.99° 0.73+0.12° 2.32+0.06°
20% 21.18+0.11° 0.79+0.09° 2.63+0.08°
30% 21.60+0.08° 1.11+0.03° 2.88+0.05°
40% 22.48+0.10° 1.23+0.12° 2.99+0.03"
F-value 11.236" 20567 22717

1) The value is meantSD(n=3).
2) **p<01, ***p<001

3) "*Means with different letters within a column are significantly different from each other by Duncan's multiple range test.
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{Table 6> Contents of free amino acids in Teriyaki sauce added with jujube concentrate

(uL/L)
Free amino acids 0% 10% 20% 30% 40% F-value
Threonine 306.63£10.94°  77.5742.16°  78.37¢1.91°  62.89+4.03°  50.44£0.04° 803.269
Valine 472.59£10.48" 139.80£0.68° 103.78+20.48° 111.93+12.80° 82.58+21.91°  24.001™"
Methionine 95.05£2.99°  23.730.15°  22.36£025"  18.3440.77°  14.24+0.08 1192.947""
Essential Isoleucine 400.065.17°  99.21£0.69°  105.14+4.62°  81.9040.88°  66.82+5.84% 2356.011°
free amino Leucine 626.65£28.33" 161.86+1.26° 158.43£7.86° 128.4346.62™ 101.76£5.16° 517215
acids Phenylalanine 316.98£4.07°  79.09£0.36"  82.05£0.02°  65.57+0.77° 51.91£1.73% 6098.858""
Lysine 391.90427.22° 97.2740.03°  95.39+6.22°  75.11£5.63™  59.81£2.90° 237330
Histidine 50.7744.18"  12.93¢0.23°  11.570.11°  9.16x0.16°  9.16+0.51° 182.022""
Arginine 211.14£15.49° 54.61£0.51°  54.75+4.46°  44.72£224%  30.80+4.83° 192.947
Total 319.094178.24" 82.90447.51° 79.09466.45° 66.45+38.25" 51.95+30.08° 29.45
Taurine 123.87+13.75"  35.68+131°  37.89+1.59°  31.0742.64° 2742+226° 81207
Aspartic acid 636.00£30.31" 167.83+12.16° 170.21+8.30° 138.78x14.96™ 110.65£2.06° 355.28""
Serine 443.00£18.73" 112.83£3.42° 110.6620.81° 90.56+5.64™ 71.45£1.14° 61353
Flavor Glutamic acid 931.37430.44% 231.17£5.79° 226.57+0.15° 187.448.41° 146.28+2.39° 1049.48™"
enhancer a-Amino adipic acid | 25.00£0.30*  4.92+1.05™  530:0.52°  4.80:0.12%  3.50:036° 52145
free amino Glycine 235.82+4.28°  59.82+0.13°  60.30£0.82°  48.46+1.04° 38.65+0.13% 3410.09""
acids Alanine 533.06+14.12% 138.49£0.23° 140.42+6.38° 112.57£2.72° 87.76+0.45% 1396.62°
B-Alanine 78.14£10.39°  24.6240.54°  22.26£1.68"  19.48+0.94° 14.67¢1.11° 6047
Anserine 279.89+8.29° 69.41+11.58%  76.0242.44°  52.44+5.80™ 46.82+13.22° 23274
Carnosine 83.30£17.73%  29.16£1.98°  27.09x4.36°  21.38+232° 18.39+2.96°  20.53"
Total 336.95+286.82° 87.39+71.42° 86.73£71.11°  70.70£58.40° 56.56+45.38° 14.15
Phosphoserine 61.66+3.25"  18.78£0.24°  18.46+0.49°  15.65:0.86° 12.91:0.64° 344.56
Phospho-ethanolamine 133.53+£99.68  102.23£0.76  81.18+7.71 80.734£5.78  77.32+£0.48 0.56
Amino acids Proline 157.48+2.93%  223.17+4.05° 298.64+7.62° 320.82+26.51° 375.43+4.16* 91.02°"
and a-Aminoisobutyric acid | 61.86+6.51"  18.830.35°  15.46+0.54°  18.75+1.09° 12.82+0.66° 94.11""
derivati Cystathionine N.D. 147£0.02°  1.68£0.03  1.76£0.12°  1.78£0.13° 171.57 ™
erivatives Tyrosine NDS  1182¢1.96°  1092£035°  1123£172%  14.51£1.04° 39377
y-Amino isobutyric acid | 35.610.32°  12.52:0.59"  13.46:033"  14.83£0.08° 18.52+0.73" 837.01
Ornithine 197.67£0.52°  46.82+1.03°  46.93£0.91°  37.25£034°  29.85:0.43% 2028831
Total 80.98+75.84  57.13486.08  60.84496.13  65.32+104.52 67.89+122.11  0.138
Total 255.15£233.20° 75.34%65.06° 78.19+74.80° 67.69+69.21° 58.38+72.74° 2516

1) The value is meantSD(n=2)
2) *#p<01, ***p<.001
3) N.D(Not detcted)

4) “*Means with different letters within a line are significantly different from each other by Duncan's multiple range test.
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{Table 7> Sensory evaluation of Teriyaki sauce added with jujube concentrate

Sample 0% 10% 20% 30% 40% F-value
Item
Intensity of color 540+0.83°  5.93+0.88°  6.27+0.88" 6.20+0.86" 7.07+0.96" 7017
Smell of jujube 2.93+0.80° 5.27+0.80 6.33+0.82° 6.60+0.91° 6.930.80" 5795
Off-flavor 5.67+0.72" 467+0.82°  4.13+0.83™  3.80+1.08° 4.00+1.00% 10417
Salty taste 5.53+0.74° 5.53+0.92°" 5.00+0.85" 3.87+0.83° 3.67+0.72° 1827
Sweety taste 453+0.74°  5.07+0.80°  5.1340.74°  5.53+0.74™ 5.80-+0.86" 578"
Taste of jujube 3.33+0.82° 5.27+0.70° 5.3340.82° 5.80+1.15 6.67+0.90" 28.40™"
Viscosity 3.60+0.99° 3.67+0.82° 4.93+0.80° 6.07+0.70" 6.53+0.92" 37.52""
1) The value is meantSD(n=15)
2) **kp< 001

3) “Means with different letters within a line are significantly different from each other by Duncan's multiple range test.
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{Table 8> Sensory acceptability of Teriyaki sauce added with jujube concentrate

Sample Appearance Odor Taste Overau.
Item acceptability
0% 5.47+0.92° 427+0.88" 5.2040.68% 4.93+0.70°
10% 5.40+1.06° 4.87+0.74™ 5.73+0.80™ 5.60+0.63™
20% 527+1.03" 5.40+0.83" 6.67+0.72" 6.73+0.88"
30% 4.93+0.80™ 5.40+0.91° 6.27+0.70° 6.13+0.83%
40% 4.53+0.83° 5.20+0.86" 5.07+0.96° 5.20+121°
F-value 2.58° 476" 11547 1029

1) The value is mean+SD(n=15)
2) *p<.05, **p<.01, ***p<001

3) **Means with different letters within a column are significantly different from each other by Duncan's multiple range test.
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{Table 9> Total viable cells of Teriyaki sauce added with jujube concentrate on storage

Storage days

0 7 14 21 28 35 0
0% NDV ND ND ND ND ND ND
10% ND ND ND ND ND ND ND
20% ND ND ND ND ND ND ND
30% ND ND ND ND ND ND ND
40% ND ND ND ND ND ND ND

1) ND : Not detected
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