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Abstract

This study was designed to develop a manufacturing process for ginseng concentrate with reduced unpleasant aroma
and bitter taste. Two types of ginseng, white and red, were extracted under six different conditions (the 1st to
the 6th step) of temperature (65~957C) and ethanol concentration (0~70%). Six extracts of each ginseng were evaluated
by a sensory test, and assayed for crude saponin, ginsenosides, and acidic polysaccharides. The content of crude
saponin in the extracts decreased with extraction time. There was no significant difference in the crude saponin
content between white and red ginseng extracts. The yield of red ginseng extract was higher (45%) than that of
white ginseng. No significant difference was observed in the acidic polysaccharide content between red and white

ginseng extracts. Rgs,

a specific ginsenoside in red ginseng, was detected in the 1st to 6th extracts of red ginseng.

Bitterness, astringency, and sourness of ginseng extracts decreased as the extraction steps proceeded. The composite
of the 1st, 2nd, and 6th step extracts decreased bitterness and astringency, and the highest overall acceptance. Compared
with commercial beverages, the composition of the three extracts is the desirable method to decrease the bitter
and astringent tastes, and the overall unpleasant flavor of ginseng.
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Table 1. Comparative extraction yield of both white and red ginseng according to six extraction steps

Extraction yield (%)

Sample ) ) ) ) G )
Ist extraction 2nd extraction 3rd extraction 4th extraction 5th extraction 6th extraction Total
White ginseng 12.69+0.34 9.12+0.41 4,57+0.10 2.8240.12 2.120.08 2.24%0.07 33.56
Red ginseng 10.64+0.40 15.11x0.70 10.34+0.02 4.550.04 4.21£0.10 3.9420.08 48.79

65°C 70% EtOH; *75°C 60% EtOH; Y80°C 50% EtOH; “85°C 40% EtOH; Y90C 20% EtOH; 95°C 0% EtOH.

All extraction conditions performed for 12hr.
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Fig. 1. Comparative concentrations of crude saponin between white
and red ginseng extracts.
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Table 2. Comparative acidic polysaccharide contents of both white and red ginseng according to six extraction steps

Acidic polysaccharide content (mgfg)

Sample ) ) ) ) ) .6
Ist extraction 2nd extraction 3rd extraction 4th extraction 5Sth extraction 6th extraction Total
White ginseng 129 137 149 186 223 248 1,072
Red ginseng 135 154 164 196 214 251 1,114

Y65°C 70% BtOH; 275°C 60% EtOH; “80°C 50% EtOH; “85°C 40% EtOH; “90°C 20% EtOH; 95°C 0% EtOH.

All extraction conditions performed for 12hr.
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Fig. 2. HPLC chromatograms of (A) ginsenosides standard and extracts of (B) white ginseng and (C) red ginseng.
1, Rg; 2, Re; 3, Rf; 4, RgytRby; 5, Re; 6, Rby; 7, Rbs; 8, Rd; 9, Rgs; 10, Ry
Table 3. Comparative ginsenosides contents of both white and red ginseng according to six extraction steps
) ) Ginsenosides (mg/g)
Extraction steps
Rg Re Rf Rg:+Rhy Rb; Re Rb, Rbs Rd Rg Total
Ist 931 934 259 1.36 782 7.10 428 0.10 12 ND? 4312
2nd 691 531 179 0.83 6.71 455 295 0.58 128 ND 3091
3rd 4.65 3.58 115 0.63 491 3.00 1.98 0.40 1.08 ND 21.38
g‘iz}ns;eg 4th 133 275 0.30 0.38 3.48 091 0.61 0.11 025 ND 10.12
5th 0.10 2.06 023 0.10 119 0.68 045 0.09 0.19 ND 509
6th 0.39 142 0.08 0.06 051 027 0.18 0.05 ND ND 2.96
Total 22.69 24.46 6.14 3.36 24.62 1651 1045 1.33 402 - 113.58
Ist 11.38 8.08 236 128 10.17 797 447 1.04 1.56 0.55 48.86
2nd 7.09 453 147 0.71 6.54 4.13 237 0.54 1.02 033 2873
3rd 442 285 0.86 0.34 421 2.07 1.24 0.29 0.64 0.20 17.12
Red ginseng  4th 3.10 211 0.60 025 351 1.62 1.01 0.27 0.54 0.17 13.18
5th 0.75 0.81 0.13 0.07 0.79 031 0.17 0.02 0.06 0.02 3.13
6th 0.29 0.38 0.06 0.02 029 0.12 0.06 0.01 0.02 0.01 1.26
Total 27.03 18.76 548 267 2551 1622 9.32 217 3.84 1.28 112.28

UIst, 65°C 70% EtOH; 2nd, 75°C 60% EtOH; 3rd, 80°C 50% EtOH; 4th, 85°C 40% EtOH; 5th, 90°C 20% EtOH; 6th, 95°C 0% EtOH.

Not detected.

All extraction conditions performed for 12hr.



324

A23d A3E (2016)

Table 4. Sensory scores” of red ginseng beverage (RGB)® with six extraction steps

RGB-1st”

Sensory attributes RGB-2nd RGB-3rd RGB-4th RGB-5th RGB-6th
Bitterness 6.64£2.06™ 5.18+1.60° 5.0041.53° 409£1.14° 227:0.79° 2.09:0.83°
Astringency 4.00+1.73" 3334058 533+1.15° 6.33+1.15° 5.00:2.65" 3.00+1.00°
Sourness 3.64£1.63° 336£1.75" 282£172° 273£1.19" 2.18£125° 2.00£1.10°

Sensory scores were assessed on 9 point scale where l=extremely bad, 9=extremely good. values represent meanstSD (n=20).

RGB (Red Ginseng Beverage) contains 70 mg/g of ginseng saponin.

3)RGB Ist, 65C 70% EtOH; RGB-2nd, 75°C 60% EtOH; RGB-3rd, 80°C 50% EtOH; RGB-4th, 85°C 40% EtOH; RGB-5th, 90°C 20% EtOH; RGB-6th, 95°C 0% EtOH.
““Values with different superscript letters within the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 3. Sensory evaluation and overall acceptability scores for
developed red ginseng concentrate and three commercial red
ginseng concentrate.

Represented data are mean scores of 20 panelists and different superscript letters are
significantly different at p<0.05 by Duncan’s multiple range test.

Table 5. Composition of four red ginseng beverage (RGB)-models and their sensory score of bitterness and overall acceptance

Composition (%)

Bitterness Overall
Samples 2 3 4

1st 2nd 3d 4th 5th 6th Total score acceptance

RGB"-model-1 433 389 178 - - - 100.0 64041847 507+1.4"
RGB-model-2 459 412 - 129 - - 100.0 5734139 573+1.79°
RGB-model-3 459 412 - - 129 - 100.0 5.67+1.80" 6.13+1.55°
RGB-model-4 466 419 . - - 115 100.0 5004136 6.83+1.84°

I
2

RGB, Red Ginseng Beverage.
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1st, 65C 70% EtOH; 2nd, 75°C 60% EtOH; 3rd, 80°C 50% EtOH; 4th, 85°C 40% EtOH, 5th, 90°C 20% EtOH; 6th, 95°C 0% EtOH.
)Sensory scores were assessed on 9 point scale where l=extremely bitterness, 9=extremely bitterness.

'Overall acceptances were assessed on 9 point scale where 1=extremely bad, 9=extremely good.

"Values with different superscript letters within the same column are significantly different at p<0.05 by Duncan’s multiple range test (n=20).
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