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Effect of Extracting Conditions on Chemical Compositions of
Korean Mountain Ginseng Extract
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Dept. of Food Science and Nutrition, Sangju National University, Sangju 742-711, Korea

Abstract

. Korean mountain ginseng roots were freeze-dried at -70°C and extracted by different extracting solution
conditions to investigate chemical compositions of extracts. The soluble solid content of the extract from 7.04
~13.45% and 50% EtOH and MeOH extracts were higher than those of other extracts. 100% water and 90%
EtOH extracts gave the highest Brix with 19.98% and 19.65%, respectively. pH of the extracts were ranged
from 5.82~6.60. Browning color at 470 nm of the extract were high value in 50% EtOH extract. In case of
Hunter’s color value, L value of extract was higher in 100% water extract (21.28) than EtOH extract (17.18 ~
21.02), a and b values of extract were the highest in 100% water (-0.12) and 90% MeOH extract (1.34). The
contents of free sugars in the EtOH extract were increased with the ethanol concentration. Sucrose contents
of 90% EtOH and MeOH extracts were 6,159 mg/100 g and 5,238 mg/100 g. Major organic acids of the extract
were citric and malic acids. Major free amino acids of the extract were L-arginine, L-proline, ¥ ~amino-n-
butyric acid, alanine and aspartic acid. The highest ginsenoside content was shown to be about 10.50% in
90% MeOH extract. Major minerals of extract were P, K, Na, Mg and Ca.
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Table 1. Comparison of soluble solid content, Brix, pH and
brown color in Korean mountain ginseng extract prepared
by various extracting solvents

Parameters

Extracts Soluble solid Brown color

content (%) Brix (%) pH (OD at 470 nm)
100% Water 880" 1965 645 0679
90% EtOH 715 1998 582 0.844
80% EtOH 8.00 1888 6.26 1.085
70% EtOH 9.16 1886  6.30 1.237
60% EtOH 9.76 1865 6.39 1.393
50% EtOH 11.16 1263 644 1.458
90% MeOH 7.04 9.00 6.27 0.233
80% MeOH 8.76 881 6.37 0.536
709 MeOH 10.64 359 657 0.561
609 MeOH 10.76 718 6.62 0.671
50% MeOH 13.45 681 6.60 0.695

PEach value represents mean of triplicates.
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Table 2. Hunter’s color value of Korean mountain ginseng extract prepared by various extracting solvents

Hunter's color value

Extracts L a b 4E
100% Water 21.28+0.00" -0.12%£0.03 1.32£0.06 72.78%£0.00
90% EtOH 17.18+0.00 -0.161+0.01 0.53%+0.00 57.31£0.01
80% EtOH 17.47%+0.03 -0.16£0.02 0.58£0.03 58.47%+0.01
70% EtOH 1854+0.02 -0.18%0.03 0.63%+0.02 56.93%+0.04
60% EtOH 19.74£0.01 -0.18£0.02 0.86%x0.03 58.95%+0.09
50% EtOH 21.02%+0.09 -0.21£0.03 1.24%£0.06 57.681+0.02
90% MeOH 24.56+0.01 -0.2710.02 1.34£0.02 77.73x0.01
80% MeOH 24.141+0.01 -0.20%0.02 1.32£0.02 75.9410.01
70% MeOH 24.03+0.01 -0.16%0.02 1.13£0.04 75.06+0.00
60% MeOH 23.80£0.01 -0.16%0.02 0.97£0.02 76.50£0.00
50% MeOH 23.73=0.00 -0.16£0.03 0.87£0.03 75.97£0.01

YEach value represents mean=SD of triplicates.
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Table 3. Free-sugar content of Korean mountain ginseng extract prepared by various extracting solvents

(Unit: mg/100 g)

E Free-sugar

xtracts Xylose Fructose Glucose Sucrose Maltose Total
100% Water - gl 72 1,697 144 2,794
90% EtOH - 423 172 5,453 111 6,159
80% EtOH - 210 157 3,621 142 4,130
70% EtOH - 133 119 2,871 158 3,281
60% EtOH - 126 108 2,147 170 2,551
50% EtOH - 107 97 2,093 172 2,469
90% MeOH - 316 204 4,526 192 5,238
80% MeOH - 254 187 3,273 - 3,714
70%6 MeOH - 244 164 3,257 - 3,665
60% MeOH - 228 162 3,055 - 3,445
50% MeOH - 215 142 2,993 - 3,350

YEach value represents mean of triplicates.
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Table 4. Organic acid content of Korean mountain ginseng extract prepared by various extracting solvents

(Unit: mg/100 g)

Organic acid

Extracts

Oxalic Malonic Succinic Malic Tartaric Citric Total
100% Water B - - 338 352 1,813 2,503
90% EtOH _ 363" 77 1,003 650 1,949 7,310
80% EtOH B 287 82 717 380 1,597 3,063
70% EtOH B 254 123 549 300 1,367 2,216
60% EtOH _ 248 140 360 201 1,211 2,160
50% EtOH B 228 152 266 196 1,160 1,622
90% MeOH 142 701 538 2906 833 3,233 8,211
80% MeOH 44 635 483 1856 557 1,849 5,522
70% MeOH - 405 312 1576 500 1,797 4,634
60% MeOH _ 207 315 669 343 1,628 3,162
50% MeOH 128 299 462 231 1,494 2,614

UEach value represents mean of triplicates.
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Table 6. Ginsenosides content of Korean mountain ginseng extract prepared by various extracting solvents (Unit: %)
Major ginsenosides

Extracts Rby Rby Re Rd Re Rf R Total
100% Water 1.08Y 0.32 0.64 0.20 0.32 0.08 0.48 3.12
90% EtOH 1.88 0.72 1.28 0.28 1.28 0.08 0.72 6.24
80% EtOH 1.80 0.56 1.00 0.24 1.24 0.12 0.76 5.72
70% EtOH 1.72 0.52 1.16 0.20 0.60 0.12 0.76 5.08
60% EtOH 1.16 0.36 0.64 0.20 0.48 0.08 0.76 3.68
50% EtOH 1.24 0.40 0.72 0.24 0.44 0.08 0.48 3.60
90% MeOH 3.24 - 1.20 2.00 0.32 1.88 0.72 0.16 10.50
80% MeOH 3.56 1.20 1.76 0.40 2.08 0.16 1.24 10.40
70% MeOH 3.20 1.12 1.80 0.36 2.08 0.16 1.12 9.84
60% MeOH 3.28 1.08 1.64 0.36 2.04 0.12 1.16 9.68
50% MeOH 3.00 1.00 1.52 0.32 1.84 0.12 1.08 8.88

DEach value represents mean of triplicates.
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Table 7. Mineral content of Korean mountain ginseng extract
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prepared by various extracting solvents (Unit: mg/100 g)

Extract Mineral

xiracts Ca K Mg P Na Zn Cu Cr Mn Co Mo Fe
100% Water 287" 2,890 663 5325 840 45 1206 3.39 323 016 050 -
90% EtOH 1,056 3498 1162 1682 2440 12 877 221 2055 021 047 -
80% EtOH 389 716 713 838 1647 11 530 317 408 016 036 -
709% EtOH 563 7523 1427 1696 2,996 24 784 218 1275 025 036 -
60% EtOH 309 192 131 4974 654 8 407 255 304 011 030 -
50% EtOH 652 4517 1458 2,100 2116 25 711 181 2236 025 039 -
909% MeOH 323 302 706 9112 1,028 15 552 282 351 017 028 -
80% MeOH 667 518 1,157 1225 1340 17 505 280 368 022 034 -
70% MeOH 320 1,031 1399 1777 1341 21 461 249 1304 033 062 0.49
60% MeOH 815 771 1263 2952 1350 16 368 312 151 032 021 6.24
50% MeOH 571 1511 1270 4510 964 15 342 601 302 035 019 1110

"Each value represents mean of triplicates.



868 ' ESE

100% FF9-<+&92) 2,890 mg/100 gio} oF 25 H =9
& $Eolglth w3 Nast Mg9) #Ha-& 70% olsh&32
=l Z+7} 2,996 mg/100 g} 1,427 mg/100 g & ¥k ?;\’:L'?r
FE By Ca) ke 287~1,156 mg/100 g8 502
90% ol &&= 2l 1,156 mg/100 g2 *}-¢ ¥ FHFS
Hodch w3 vlgdAZE Zn, Cu, Cr, Mn, Co, Mo, Fe
o] &fEe st olgd A= Kim 5(21)9] 4l
A WAke] 1A R A oA No Ke] 713 Z 7h
B2 S e ks dae) vimsiyd A ate] A
+v P, K, Mg % Ca 5°] 7714 F o}kdaz g2 34
g Ve #Flsdnh

o
-

iy o
E o

7
90% o EP%%% a+ 100% &5
19.65% 2 718 ¥k, pHE 5.82~6.60 TF°
= FHE7}F50% oREFE 0] 14582 714
et glch A= 739 LatE 100% S/
2 ogg&FEe 17.18~21.028 ) F&

%
£
i)
£
22
K

adte 100% ZH422A0] 0122 7h £& #Fo] 9,
b2 90% wl&&F-Fde] 1.34% 7k E& FFeldr
el e oeke Tt 255 o] B4 ehd
90% ol SH-& %5 91-& 6159 mg/100 g2 2 & FeF e}
‘41"4‘4 vﬂ 24 F 718 B2 $%E AA3hE sucrose

ol &g Tt FobAl °ﬂ oret o) - ES Ut AS 1
el 0% ol R 4FE 235904 6150 mg/

100 g3} 5,238 mg/100 g2 = v <
o}, f714F 242 citric acid®} malic ac1d7]- T
At F8f-8lo}r] Ak e 2.+ arginine, proline, ¥ —amino-
n-butyric acid, alanine ¥ aspartic acid”} =-$ =& §=kS
By} FAlEd FaEe- 90% v eSS A 1050% 2 =
< F4FE vl e, P K, Na, Mg % Ca €] 3
F71A 2 Fal=o]t)
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