ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
Korean J. Food Preserv.

23(3), 319-325 42016& )
http://dx.doi.org/10.11002/kjfp.2016.23.3.319

2 R A ST ST U

The Korean Society of Food Preservation

Characterization and optimization for beverage manufacture using
Korean red ginseng extract

Ji-Won Choi, Mi-Jin Oh, Sang Keun Ha, Yongkon Park, Ho-Young Park*
Korea Food Research Institute, Seongnam 13539, Korea

7154 TN QlpsE Hix

st £5 =Y M

—_ =

ok

A - evlA - P2 - g2 - Bug*
SR Zoi T
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 (65~95C) 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 soumess 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 ) ) e . .5 .6
Ist extraction 2nd extraction’ 3rd extraction 4th extraction 5th extraction 6th extraction Total
White ginseng 12.69+0.34 9.12+0.41 4.5710.10 2.8240.12 2.1240.08 2244007 33.56
Red ginseng 10.64+0.40 15.11£0.70 10.34%0.02 4.55+0.04 42110.10 3.94+0.08 48.79

Y65°C 70% EtOH; 275°C 60% EOH; 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. 1. Comparative concentrations of crude saponin between white
and red ginseng extracts.

Ae%e B

b -
ArbsEd U AT d3e Srleksler, 1~42F 5
ANA = ZAro] MAEE T 4.7~12.4% =90,

o] 12% =A Uepson, MAH o2 FAhkto] Wikt
H|ste] AHdohdA] o] 3.9% A YERsth

ol WA it FEI A2 FEARE 12AFe R
T} DA R AL 2EAjo] F 13} 5 65T
Ho} 257} 353t 631 29U 95Tl 22 Wy At
FAZE Bt Wo| FEUO0F ol FoR et AoR
getEn Qlite] A THIA| = FE LT} B24E Ho)
FEHE 2xoEAo] 2 Zlow Bugo] glrk(14).

o1 zE AT S Blwaha SAto] WatHth W
Babe Fatrn 953 2o o) 9 gAlst $A4b
Az F9] 3 ol Tl o8 71&8kEr] H&
FER Fo] O @o] FEE7] wjitelgt Bako] Sirk1s).

AZvE M-S Fig. 20 YR o] & B e A=
Table 33} 2t}

FEDAZE 130N 6212 g Ho] whet it
major ZA] leAbe] = A H(Rgy, Re, Rby, Ro)59] EHge] 1
Ashe AEE Bt Wikl A9 AAMeAle| = 5
°] Rbj>Re>Rg>Re i o= Fro] =3k, T4hre]

A
1

of

<Y
73-%- Rgi>Rb>Re>Re A 202 FHgo] &okrh. 714
Aol = A 163 FEGAIA Y] S 4 FE
H A Aol = AR TS Wiake e SA4kdol 7t
113.58 mg/g, 112.28 mg/g= F4hro] Wiikol| H|sle] 1.14
% SEA Yebsth 3, FE0AE 599 A Al
E AR T TFANAA et Y EHRE vehle
Rbl& AHEH 12} FEH M= Bt 5ot S S
7} 77} 782, 1017 mg/gS 2 UeRgth & 322488 e}
WE Ry BEgh 12} FETAA AR 871 93 mglg, E4F
0] 1138 mg/gl2 & g ¥ X5 By, & Iy

v Ir
= U= Rhe 947 43S HehiA 34t
FECHAE SMFEYY 7|24 "ot
F) FEUAE F592 01% SR Az B
AHEA O] o3t 7|2 55 FARSE A3 Table 43+ Zth

FEH M2 S8 12y gent A5 EE 794
zfo] 7} Bl ¥ = (p<0.05), -4 &utel| A 13} &
2 F71E L 2~43F

FE=d o7 APD4E Jrhse gopru Al TF o
2= gllem, 5, 621 &AL HrPd 47| 2h2) 227, 2.09
2 O& FE29A19] A5 Hla] dAs] B Aot &2l

Apelell §rel2] zpol7} RIEA] Skgieh. o) 5 Avhe 70%,
60% 74 < A4 3 21 gl AEd o] o} )

Table 2. Comparative acidic polysaccharide contents of both white and red ginseng according to six extraction steps

Acidic polysaccharide content (mg/g)

Sample ) - ) -3 .4 L9 ond
Ist extraction 2nd extraction 3rd extraction 4th extraction 5th extraction 6th extraction Total
White ginseng 129 137 149 186 223 248 1,072
Red ginseng 135 154 164 196 214 251 1,114

%65°C 70% EtOH; 275°C 60% EOH; *80°C 50% EtOH, “85°C 40% EtOH; “90°C 20% EOH; %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.
I, Rg; 2, Re; 3, Rf, 4, Re+Rby; 5, Re; 6, Rby; 7, Rbs; 8, Rd; 9, Rgyy 10, Rhy.
Table 3. Comparative ginsenosides contents of both white and red ginseng according to six extraction steps
) B Ginsenosides (mg/g)
Extraction steps
Rgi Re Rf Re#RNy Rb Re Rb, Rb; Rd Rg Total
Ist 9.31 9.34 2.59 1.36 7.82 7.10 428 0.10 122 ND? 43.12
2nd 691 531 1.79 0.83 6.71 4.55 295 0.58 1.28 ND 3091
3rd 4.65 3.58 115 0.63 491 3.00 1.98 0.40 1.08 ND 21.38
Wh“ﬁ 4th 133 2.75 0.30 0.38 348 091 0.61 0.11 0.25 ND 10.12
ginseng
5th 0.10 2.06 023 0.10 1.19 0.68 045 0.09 0.19 ND 5.09
6th 0.39 142 0.08 0.06 0.51 027 0.18 0.05 ND ND 2.96
Total 22.69 24.46 6.14 3.36 24.62 16.51 10.45 133 402 - 113.58
Ist 11.38 8.08 236 1.28 10.17 797 447 1.04 1.56 0.55 48.86
2nd 7.09 453 147 0.71 6.54 413 237 0.54 1.02 033 28.73
3rd 442 2.85 0.86 0.34 421 207 1.24 0.29 0.64 0.20 17.12
Red ginseng  4th 3.10 2.11 0.60 0.25 351 1.62 1.01 027 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 0.29 0.12 0.06 0.01 0.02 0.01 1.26
Total 27.03 18.76 548 2,67 25.51 16.22 932 2.17 3.84 1.28 112.28

st, 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.

INot detected.

All extraction conditions performed for 12hr.
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Table 4. Sensory scores” of red ginseng beverage (RGB)? with six extraction steps

Sensory attributes RGB-1st” RGB-2nd RGB-3rd RGB-4th RGB-5th RGB-6th
Bitterness 6.64+2.06™ 5.18+1.60° 5.001.53° 409:1.14° 227£0.79° 2,09+0.83°
Astringency 400£1.73" 333+0.58" 533£1.15" 6.33£1.15" 5.0042.65" 3.00£1.00°
Sourness 364163 336+1.75" 28241.72% 2.73+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 meansSD (n=20).

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

YRGB-Ist, 65°C 70% EtOH, RGB-2nd, 75°C 60% EtOH; RGB-3id, 80°C 50% EtOH; RGB-4th, 85°C 40% EtOH; RGB-5th, 90°C 20% EtOH; RGB-6th, 95°C 0% EtOH.
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Values with different superscript letters within the same row are significantly different at p<0.05 by Duncan’s multiple range test.

-e-Commercial-A
Overall -m-Commercial-B

Ginseng flavor
acceptance

-4 Commercial-C
-©-RGB-model-4

Astringency

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 3 )
Ist’ 2nd 3rd 4th 5th 6th Total score acceptance
RGB"-model-1 433 389 17.8 - - - 100.0 6.40+1.84” 507+1.4"
RGB-model-2 459 412 - 129 - - 100.0 573+1.39" 5734179
RGB-model-3 459 412 - - 129 - 100.0 5.67+1.80" 6.1341.55°
RGB-model4 466 419 - - - 115 100.0 5.00+1.36° 6.83+1.84°

"RGB, Red Ginseng Beverage.

‘)lst 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 1=extremely bitterness, 9=extremely bitterness.
“Overall acceptances were assessed on 9 point scale where I=extremely bad, 9=extremely good.

5)ab
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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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