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Abstract :

(Recetved November 16, 1996)

This study was undertaken to examine the effects of fresh ginseng addition on the chem-

ical and sensory properties of dongchimi juice fermented under various conditions. The contents of
free sugars in dongchimi juice during fermentation increased at the initial stage, but decreased at the
palatable stage and then increased again thereafter. Free sugars were higher in dongchimi juice with
4% of ginseng addition than with 2% ginseng and without ginseng addition. Analyses of organic acid
contents showed that all three groups contained relatively high amounts of citric. lactic and mahe a-
cids. It was also found that, as fermentation progressed, the amounts of lactic and acetic acids in-
creased, while that of malic acid decreased at the palatable stage and increased again thereafter. To-
tal sapomins were highest in dongchimi juice fermented at 4°C with 4% of ginseng addition and panax-

atriol ginsenosides were found more than panaxadiol ginsenosides in dongchimi juice.

The results of

sensory evaluation revealed that dongchimi juice prepared with the addition of 2% and 4% ginseng
was lower n sour taste and moldy off flavor than the control, thus scoring high in total acceptability.
Dongchimi juice with 4% of ginseng addition was best in most sensory characteristics.

Key words : Panax ginseng C.A. Meyer, dongchimi juice, free sugars, organic acids, saponin, sensory

properties.
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Table 1. Instrument and working conditions for sa-
ponin analysis by high performance liquid
chromatogrphy

Instrument : Waters associates HPLC
Column : p-Bondapak C,, 3.9 mm < 300 mm
Detector : Waters 486 absorbance detector (203 nm)
Solvent : Solvent A : Acetonitrile

Solvent B : H,O
Gradient table : Waters 600 gradient controller

Time Flow %A %B
Imitial 1.5 10 90
30 2.0 30 70
50 2.0 30 70
51 2.0 10 90
60 1.5 10 90

Injection volumn : 20 p/
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Table 2. Changes in free sugar contents of dongchimi juice during fermentation at 4°C
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(Unit : mg/100 ml)

Ginseng . Fermentation time (days)
N Free sugar
cone. (%) 0 7 14 21 28 35 42 49
Sucrose N.D N.D 4.7 13.3 14.2 14.6 16.9 16.1
0 Glucose 6.7 N.D 317.0 610.4 741.6 770.1 645.4 N.D
Fructose 10.3 8.2 357.5 634.5 8334.3 851.3 774.9 717.2
Sucrose N.D N.D 10.1 13.7 18.4 17.5 18.3 3.8
2 Glucose 6.7 N.D 432.0 808.0 794.7 732.0 682.4 N.D
Fructose 10.3 15.8 437.3 847.2 835.3 814.2 778.3 7104
Sucrose N.D N.D 24.2 14.4 17.3 22.8 22.9 9.0
4 Glucose 6.7 N.D 5324 841.6 826.1 841.3 766.7 84.1
Fructose 10.3 20.7 584.9 874.7 375.4 971.0 923.3 927.5
N.D : Not detected.
Table 3. Changes in free sugar contents of dongchimi juice during fermentation at 10°C (Unit : mg/100 m/)

Ginseng . Fermentation time (days)
one. (%) Free sugar ) -
cone. L 0 3 6 9 12 15 18 21
Sucrose N.D N.D N.D N.D 3.8 10.8 11.5 12.3
0 Glucose 6.7 12.9 N.D 43.7 275.8 463.2 565.3 N.D
Fructose 10.3 47.2 16.7 153.9 392.1 559.1 649.9 698.9
Sucrose N.D N.D N.D N.D 8.3 12.7 11.1 15.6
2 Glucose 6.7 26.2 N.D 130.2 390.3 526.0 591.1 753.7
Fructose 10.3 43.5 33.6 165.8 400.8 569.9 691.6 863.2
Sucrose N.D N.D N.D N.D N.D N.D N.D 15.8
4 Glucose 6.7 30.8 N.D 191.5 407.6 575.5 684.2 981.0
Fructose 10.3 355 87.3 307.8 519.4 649.8 701.1 1079.3

N.D : Not detected.
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Table 4. Changes in free sugar contents of dongchimi juice during fermentation at 20°C (Unit : mg/100 ml)

Ginseng

Free sugar

Fermentation time (days)

conc. (%) 0 3 6 9 12 15 18 21
Sucrose N.D N.D N.D N.D N.D N.D N.D N.D
0 Glucose 6.7 20.1 N.D N.D 15.6 85.1 196.5 310.5
Fructose 10.3 31.2 7.0 55 24.4 99.9 204.6 311.3
Sucrose N.D N.D N.D 9.4 35.4 32.1 9.3 26.3
2 Glucose 6.7 14.0 N.D 32.7 139.1 270.3 246.6 450.0
Fructose 10.3 23.2 10.0 72.6 202.9 348.3 250.0 437.7
Sucrose N.D N.D N.D 93.6 67.7 43.8 35.6 23.0
4 Glucose 6.7 7.5 N.D 142.6 342.4 470.0 458.5 526.9
Fructose 10.3 37.8 32.0 241.5 431.9 563.3 527.4 588.9

N.D : Not detected.
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Table 5. Changes in organic acid contents of dongchimi juice during fermentation at 4°C
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(Unit : mg/100 m/)

Ginseng Oreanic aci Fermentation time (davs)
oA rganic acid —
conc. (%) 0 7 14 21 28 35 42 49
Citric acid 3.1 2.6 11.6 15.1 18.3 20.4 22.3 14.5
0 Malic acid 2.3 2.3 8.8 9.8 8.7 9.7 10.1 3.9
Lactic acid 2.5 86.7 363.8 486.9 606.6 632.7 630.4 710.6
Acetic acid N.D 6.0 38.4 77.3 59.7 126.1 130.3 129.0
Citric acid 3.1 3.9 16.4 19.3 254 23.9 22.6 22.7
) Malic acid 2.3 2.9 12.3 10.9 13.5 11.8 10.0 7.8
2 Lactic acid 2.5 88.8 366.7 587.5 634.8 656.8 642.0) 712.0
Acetic acid N.D 10.8 444 99.0 64.8 133.5 143.4 146.4
Citric acid 3.1 5.7 23.4 25.0 229 28.7 30.3 30.1
Malic acid 2.3 2.9 16.7 14.6 13.0 13.9 13.6 13.1
4 Lactic acid 2.5 101.1 423.2 577.1 691.3 730.4 725.6 922.9
Acetic acid N.D 6.6 49.9 93.1 111.3 1455 1457 199.9

N.D : Not detected.

Table 6. Changes in organic acid contents of dongchimi juice during fermentation at 10°C

(Unit : mg/100 ml)

Ginseng Orvanic ac Fermentation time (days)
N 54 rganic acid
conc. (%) 0 7 14 21 28 35 42 49
Citric acid 3.1 4.1 3.0 5.4 9.0 16.2 134 18.6
0 Malic acid 2.3 4.9 3.6 2.6 6.9 11.1 12,5 7.4
Lactic acid 2.5 39.1 131.6 281.5 441.6 510.0 500.5 632.8
Acetic acid N.D 5.8 9.7 19.6 52.6 68.9 78.8 104.3
Citric acid 3.1 4.8 3.3 11.2 9.3 20.6 18.8 21.0
9 Malic acid 2.3 6.3 2.0 10.2 9.7 16.7 16.9 18.0
Lactic acid 2.5 34.7 142.2 316.3 430.5 525.0 556.6 669.8
Acetic acid N.D 5.5 10.3 23.2 61.5 75.0 80.3 124.2
Citric acid 3.1 129.0 3.9 9.2 174 34.2 17.0 30.7
4 Malic acid 2.3 6.3 1.3 6.3 13.5 30.4 13.7 27.8
Lactic acid 2.5 53.8 177.3 265.3 538.9 601.4 660.2 865.3
Acetic acid N.D 7.4 16.0 35.2 60.1 176.5 84.7 141.1

N.D : Not detected.
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Table 7. Changes in organic acid contents of dongchimi juice during fermentation at 20°C
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(Unit : mg/100 m/)

Ginseng Organic. aci Fermentation time (days)
rganic acid
cone. (%) 0 7 21 28 35 42 49
Citric acid 3.1 2.3 2.8 3.2 3.3 8.2 12.0 10.2
0 Malic acid 2.3 159 2.4 2.5 1.2 6.0 9.0 5.8
Lactic acid 2.5 9.5 68.7 1216 220.0 352.7 496.6 604.8
Acetic acid N.D 2.6 5.5 8.8 13.3 25.1 41.0 55.0
Citric acid 3.1 3.5 2.6 7.5 12.2 18.7 13.2 18.0
9 Malic acid 2.3 2.3 1.9 5.2 7.1 12.0 8.1 154
Lactic acid 2.5 26.9 99.7 239.8 412.4 595.1 471.9 709.4
Acetic acid N.D 3.5 8.3 17.1 38.7 68.2 38.4 62.3
Citric acid 3.1 4.2 3.9 16.3 20.6 23.7 22.1 21.2
Malic acid 2.3 19.7 2.1 11.0 12.3 14.5 15.6 16.2
4 Lactic acid 2.5 39.8 151.2 399.0 550.4 677.4 026.5 657.3
Acetic acid N.D 5.8 12.2 37.9 64.6 93.4 66.8 76.3

N.D : Not detected.
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Table 8. Content of ginsenosides in dongchimi juice at the end of fermentation®
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(Unit : mg/100 m/)

Ginsenosides

Fermentation Ginseng
temp. (°C) cone. (%) Re Rg, Rf Rb, Re Rb, Rd  PD/PT”  Total
29 1.{743‘ 1.623  0.684 1.304  0.738 0745  0.643 0.847 7 483
e (239 (217> O 174 (98 (99 (8.6)
4% 2.462 2,140 0.899 1.587  0.998 1.000  0.989 0.830 10.087
(24.4) (21.2) (9.0) (15.7) (9.9) (9.9) (9.8)
9, 1.396 1.182  0.543 1.008 ().5‘%’7 0.547  0.382 0.792 5.597
L0°C (24.9) (21.1) (9.7) (18.0) (9.6) (9.7) (6.8)
4% 1.904 1.585  0.712 1.261 0.731 0736 0.543 0.778 7475
(25.4) (21.2)  (9.5) (16.8) (9.7) (9.8) (7.2
9, 1.194 1.005 0468 0.872  0.623  0.467 O.Sf)6 0.793 4787
o (249 (209 97 (182 (98 (97 (63
4% 1.608 1.356  0.602 1120  0.834 0598  0.306 0.771 6.321
(25.4) (21.4) (9.5) (17.7) (9.7) (9.4) (6.6)
Control (mg/100 g) 19251 17520 85.82 217.82 123.‘%6 118.34  64.08 1154 974.39
(19.7) (17.9) (8.7) (22.2) (12.6) (12.1) (6.5)
* Donchimi juice was fermented for 49, 21 and 7 days at 4, 10 and 20°C, respectively.
*PD : panaxadiol ginsenoside (Rb,+Rh,+Rc+Rd), PT : panaxatriol ginsenoside (Re+Rg,+Rf).
* Values in parentheses refer to percentage of total ginsenosides.
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Table 9. Changes in odor and taste of dongchimi juice during fermentation at 4°C

Ginseng Sensory Fermentation time (days)
conc. (%) description 0 7 14 21 28 35 42 49 | F-value
acidic 1.2 2.4° 45" | 51" | 4.5 50" 1 64° | 58" | 9.54***
moldy 1.2 25" | 32° | 33" | 35" | 40" | 54° | 40" | 34**
Odor fresh radish 1.5 2.9 2.1 2.3 3.5 2.4 2.5 2.3 1.36
sour 1.1 29" 1 42" | 44" | 4.8 4.8 | 47" | 47" | 5.01%*
bitter 2.2 1.9 2.3 1.6 3.2 3.2 25 3.0 1.53
0 acidic 2.1 2.9° 56° | 65™ | 6.3 74" | 7.8 | 74" | 23.2%*
moldy 2.6 1.6 335 40" | 44" 43" | 65 | 50" | 4.83%FF
Taste fresh radish 3.8 35" | 15 | 16 29 | 2.0™ | 14 1.5° | 2.83*
sour 2.1 25" | 39" | 54" | 57 56' | 54" | 51" | 4.91%%*
bitter 2.3 26 2.0 1.8 29 2.6 36 34 1.35
Total acceptability 2.2° 1.9" | 4.2 | 4.2 | 29" | 25" | 27" | 22" | 2.86*
acidic 1.6° 3.4 56° | 41" | 44" | 47" | 50" | 5.2 | 6.29%**
moldy 1.6" 3.0" | 34% | 3.0 | 3.8 317 | 3.7 | 32" | 1.31%
Odor fresh radish 2.3 3.4 2.4 1.5 37 2.9 2.3 2.3 1.72
sour 1.5" 3.9 38 | 38 | 49 41° | 5.0° | 486 | 4.62%F*
bitter 1Y 31| 38" | 2.0% | 45 38" | 39" | 4.8 | 337
2 acidic 2.6 3.3 50" | 6.9° 59" | 71" | 64" | 7.0" | 10.25%*
moldy 2.3 1.9° | 2.8™ | 4.0™ | 367 417 | 44" | 4.8 | 2.8*
Taste fresh radish 3.6" 3.5% 1.8 1.6 2.0™ 24™ | 1.6 14° 2.34*
sour 2.40° 35" | 46" | 53 | 54 52° | 53 | 55 | 6.0%**
hitter 3.2 4.0 3.1 2.0 37 3.3 4.0 46 1.66
Total acceptability 2.3 29" | 420 | 42 2.3 25" | 21" | 21> | 2.98*%*
acidic 1.1 39" | 4.0® | 55 5.6 46" | 4.2° | 51" | 8.43%**
moldy 1.4° 25 | 27| 45 | 43" | 35° | 36" | 36" | 2.86*
Odor fresh radish 1.6 2.6 2.7 2.0 3.2 3.7 2.5 2.0 1.5
sour 1.3 36" | 3.7 | 47 | 47 47 | 48" | 37" | 559
hitter 35" 4.3 | 59 | 24° | 43" | 45" | 37" | 52% | 2.36*
4 acidic 1.9¢ 339 1 42° | 66° | 57" | 64° | 69" | 74° |12.66%**
moldy 2.1 2.1 26" | 3.7 | 42" | 4.3 | 46 | 5.0° | 3.28**
Taste fresh radish 3.9 4.0° 19" | 170 1 23" | 22° | 18 | 16 | 261%
sour 2.1° 3.3 | 40" | 59 53 | 58 | 5.6 | 4.6 | 594%F*
bitter 5.1 6.0 5.3 39 4.4 4.6 4.7 5.1 0.81
Total acceptability 31 2.9 4.3 43 24 3.0 2.8 2.8 1.82

“Mean scores within row followed by the same letter are not significantly different at the 5% level using
Duncan's Multiple Range Test.
* Significant p < 0.05, ** Significant p <0.01.
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Table 10. Changes in odor and taste of dongchimi juice during fermentation at 10°C

Ginseng Sensory Fermentation time (days)
conc. (%) description 0 3 6 9 12 15 18 21 | F-value
acidic 120 | 26" | 22% | 45 | 29 55" | 4.8 | 5.8 | 11.47***
moldy 1.2 1.3 L1 | L9° | 21 | 30™ | 36" | 41" | 561%**
Odor fresh radish 1.5 2.4 2.7 1.5 1.9 2.3 2.3 1.6 0.69
sour LI | 37" [ 3.4 50" | 34" | 39™| 39™ | 51" | 5.80***
bitter 2.2 2.0 2.0 2.0 1.6 3.2 3.2 28 0.95
0 acidic 210 | 26 | 27% | 44" | 48% | 59" | 63" | 6.8 |[11.85%%*
moldy 26 1.8 1.8 1.8 25 3.7 3.7 39 1.98
Taste fresh radish 38" | 4.3 297 | 23 | 2.0™ | 26™| 21" | 2.0 1.22*
sour 2.1° 31 ] 29" | 4.8 39" | 53 | 43" | 53 | 5.24%*F
bitter 2.3 2.4 2.4 2.0 1.9 31 3.3 26 0.74
Total acceptability 220 | 2.9% | 27 | 4.0™ | 3.8 | 4.8 | 3.7 29 | 252%
acidic 1.6 1.6 271 33 | 53 4.2° | 47" 1 51Y | 9.23%*
moldy 16 1.7 1.8 2.1 3.0 3.3 31 3.0 1.83
Odor fresh radish 2.3 2.4 2.6 1.6 1.8 2.8 2.4 2.0 0.49
sour 159 | 27% | 34™ | 51" | 4.0 | 40" | 39" | 50" | 4.25%*
hitter 19" | 33° | 31" | 1.8 1.6" 39 | 337 | 34" | 2.31%
2 acidic 265 | 26 | 3.1 4.8 | 59" | 58" | 56" | 7.30 | 9.96%**
moldy 23| 130 | 22% ] 189 | 317 37" | 4.8 | 36| 3.64%F
Taste fresh radish 3.6 4.2 3.0 1.5 1.4 2.8 2.7 1.6 2.01
sour 200 | 3.7 | 3.0 | 49" | 46" 52" | 4.7 | 64 6.28%**
hitter 3.2 2.7 3.3 2.8 2.3 35 3.1 3.3 0.44
Total acceptability 230 1 31™ | 289 56 4.4™ | 48" | 53" | 4.3™ | 4.1%F*
acidic 119 | 16 | 220 | 43 | 49" | 43 | 51" | 58 |14.75%%*
moldy 1.4° 1.2¢ LOY | 1.9 | 209 | 28% | 33" | 41" | 6.7%*
Odor fresh radish 1.6 27 3.2 1.6 14 1.9 2.9 2.1 1.43
sour 1.3 | 26° | 32" | 50 45" | 35% | 3.8 | 53 | 549%*
hitter 357 | 46™ | 63 | 5.0™ | 3.3 57 | 51™ | 61" | 2.2%
4 acidic 19" | 29° | 28 | 53 | 64" 60" | 62" | 61" |153%**
moldy 217 | 200 | 19 | 1.8 | 30" | 41 | 41° | 36" | 2.7
Taste fresh radish 3.9 4.1 3.3 1.9 1.3 3.3 2.8 1.6 2.04
sour 21 | 31 | 3.8 | 53" | 6.0 50" | 51" | 59" | 6.34%**
bitter 5.1 4.6 6.0 5.0 3.6 5.0 4.4 6.5 1.7
Total acceptahility 3.1 36 36 5.0 4.9 3.9 4.9 4.3 1.57

“*¢ Mean scores within row followed by the same letter are not significantly different at the 5% level using
Duncan's Multiple Range Test.
* Significant p < 0.05, ** Significant p < 0.01.
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Table 11. Changes in odor and taste of dongchimi juice during fermentation at 20°C

Ginseng Sensory Fermentation time (days)
conc. (%) description 0 1 2 2 4 5 6 " F-value
acidic 1.2¢ 24 | 3.3 4.2 | 39| 50" | 55 5.7 | 6.67FFF
moldy 1.2 1.6 2.2 2.1 1.5 25 2.8 34 |214
QOdor fresh radish 15 3.2 3.0 3.2 1.8 1.8 2.4 2.1 1.35
sour 1.1° 2.8 3.5 407 | 4.7 | 39| 6.3 547 | 8.12%%*
bitter 2.2 24 1.8 2.2 2.4 2.4 2.0 20 0.26
0 acidic 210 | 24% | 329 | 3290 377 | 47" | 64” | 75" |853%F
moldy 2.6 2.5 1.9 2.2 1.6 2.0 2.9 33 |10
Taste fresh radish 3.8" | 4.1 3.9 37| 31| 19| 1.7° | 1.5° | 225*
sour 2.1°¢ 2.6~ | 35" 34" | 31" | 41" | 54 5.6" | 4.24%**
bitter 2.3 24 3.1 2.5 2.6 2.3 1.8 1.63 |0.82
Total acceptabhility 2.2 39 3.8 3.7 3.3 4.0 4.7 4.3 1.66
acidic 1.6° 26" | 24" 36" | 38" | 39" | 51° 5.3 | 4.36*%*
moldy 1.6 1.6 1.6 2.7 2.2 2.3 2.5 31 |1.35
Odor fresh radish 2.3 2.8 29 3.2 1.8 2.3 2.9 2.0 0.75
sour 1.5¢ 3.5 31 3.3 40" | 4.0" | 5.7 5.4° 1 4.81%**
bitter 1.9 3.3 24 3.7 2.8 2.8 2.7 20 |1.38
2 acidic 26° 2.2 2.5 3.9% | 49" | 55% | 6.8 6.5" | 8.21F**
moldy 2.3 2.7 2.0 1.9 1.7 2.3 2.3 29 062
Taste fresh radish 3.6™ | 4.7 4.2" 3.3 | 2.0° 1.7 21 | 15° |3.12%*
sour 2.0° 22% 1 3.8 | 4.0 3.1%| 4.8™| 64" 53" | 5.72%%%
bitter 3.2 3.3 3.3 3.6 3.0 3.2 2.9 1.8 | 1.06
Total acceptahility 2.3 3.1 3.9 3.9 3.1 3.6 4.9 4.0 1.63
acidic 1.I¢ 2.4° 1.9° 2.5° 39" | 40" | 43" | 57 |86%*F
moldy 1.4 2.1 1.9 2.4 2.0 2.0 1.8 26 055
Odor fresh radish 1.6 3.3 3.3 3.0 2.0 2.0 3.1 29 [142
sour 1.3 29" | 2.1 3.8" | 42" | 41" | 51° 4.6" | 6.23%%*
bitter 35 4.6 4.9 5.2 6.2 4.0 5.3 51 |[2.03
4 acidic 1.9° 2.6° 2.4° 3.0% | 45 | 49° 1 65" | 6.9 |9.88***
moldy 2.1 2.4 2.0 1.8 2.0 2.7 25 30 056
Taste fresh radish 3.9 46 4.1° 4.0° 25% | 1.7° 15 1.3" | 3.26%*
sour 2.1 2.2 3.0 34 | 37| 507 6.0 5.3" | 5.53*%*
bitter 5.1 3.9 5.0 5.7 5.6 4.6 5.1 41 |09
Total acceptability 3.1 4.8 3.6 34 4.1 3.7 4.9 4.6 1.29

@ Mean scores within row followed by the same letter are not significantly different at the 5% level using
Duncan's Multiple Range Test.
* Significant p <0.05, ** Significant p <0.01.
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