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Abstract

This study investigated the quality characteristics of red ginseng extracts prepared using alkaline water. The principal
extract mineral was calcium, at 61.73-180.63 mg% and alkalinity increased as the ionization minerals concentration
rose. Alkaline red ginseng extracts (AKRGEs) 3, 6, and 9 were found to have pH values of 4.9-5.0, to be of
3.03-3.43 degrees of °Brix, with soluble solid contents of 2.33-2.60% (w/v). Extract 3 was brown in color, thus
similar to that of (conventional) red ginseng extract (RGE). The calcium contents and alkalinity levels of AKRGE
6 and AKRGE 9 were approximately 18-29-fold and 5-11-fold higher, respectively, than those of RGE and five
commercial samples of red ginseng. AKRGEs showed lower crude saponin contents than did RGE, but ginsenoside
contents did not differ significantly between RGE and AKRGEs. The DPPH-assayed free-radical and superoxide
radical scavenging activities of AKRGEs were 12-13% and about 20% respectively, thus similar to those of RGE.
In sensory evaluation tests, AKRGE 3 and 6 were less bitter and better in overall quality than was RGE.
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DPPH free radical a~7{&HA

a,a*-diphenyl-B-picrylhydrazyl (DPPH) 2}t]Z AA 24
2 Blois(21)9] WS W3 sl =434tk DPPH 12 mg
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HEE g4ste] 28-St AlE 1 mLol DPPHEY 4
mLg E58le] 4&3] 30 B9 WHSAIZ] F, 517 nmol|A]
TR HlE 57830 o] 2122 DPPH 2|z 4A
A48 At A

DPPH free radical scavenging activity(%) = (1 - absorbance of
group with sample/absorbance of group without sample) x 100

Superoxide radical 2~7{&
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oxidase cytochrome C ¥ (22)2.2 =439} &2
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A7 F 550 nmol A FFEE SH3I] olfe Aoz
superoxide radical &AL 2 UERY ATh

+ Oy scavenging activity(%)= (1 - absorbance of group
with sample/absorbance of group without sample) x 100
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Table 1. Minerals content of alkaline water under different
ionization minerals concentration

(unit : mg%)
Tonization minerals concentration(%, w/v)
Minerals

3 6 9
Ca 61.73+0.02 122.38+2.67 180.63£3.88
K 1.28+0.02 2.87+0.01 4.38+0.02
Mg 40.91+0.12 73.83+0.06 100.94£0.57
Na 10.08+0.18 24.47+0.08 40.0510.06
Mn 0.07£0.00 0.12+0.00 0.07£0.00
Fe 0.45+0.00 0.48+0.00 0.50£0.00
Ni ND. ND. ND.
Zn N.D. N.D. ND.
P 0.1610.01 0.2240.03 0.2740.01
Cl 1.77+0.09 1.570.13 1.6420.20
S ND. ND. ND.

"Not detected.

el ek el 339 g 248 thA o
D0 2, ZHE, vk, UEF, B3 Hol HE
HRomH, i A die 9, davt HEHU, YA,
o, 3o AZHA ity Gzl v shake
Z4r0] 61.73, 12238 2 180.63 mg% & 7PE =9hom, nl1
v, YEF T22 A e, o3t 77149/
A7V ot 2555 vl g3 I7ke 43S YE
WAL Lee 5(23) U} ARAE 3159 PlUlE AES
AT A3 Zo] 149 mg% = 7HY =%hon, YEF
1.32 mg%, vF1dl4 022 mg%, ZHF 0.15 mg%h o2
A YeRgtha Bargk vl 9lof o] 23} FU|HRE o]&-3t
o Azt G e Al MEET Zgo] oF 40~1200)
A Z7HE R viavlgd Z4F 59 vl Ex
g =2 oz eyt H ruld e I3 &
A7t de) dHA ok s dukgrol] Aol A
AAE 7eta A7 ARl B Tk, 25 FollA
AEE RS gy dallretal gok24). kAT &
Asllg= vdlES Fv)FF FFskar AoH(25), M 7]
27} vl 2171Q1 ©do] Sl o] 238} FU|AFE o]
slod A x3 A FE ARHPE0) 7rasla 24 dhekol
o, ZET 105 mg%(26) ©17d%] 1ZwF A4A =2
Az A3t Aoz AzteEnh

A7) 3% G4 TS vlu 2ARRE 23} Fg 19014
HE uke} o] o] s} FIAR/E 3% HUlete] Alxs
dZe)5o] dEE == 069019, 6% EEE S 1.34, 9%
A FE 1LNE o] L3} Y7|dF] Artgo] HS4E
dAY = FUkeke Ao E YEh o238 FUdRF
olgste] Pl e | ert B2 4L E Al
g F AUk

Nl 4



Alkalinity
H

H

H

3 6 9

lonization minerals concentration(%, w/v)

Fig. 1. Alkalinity of alkaline water under different ionization
minerals concentration.
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Table 2. The pH, °Brix and soluble solids of red ginseng extracts
(RGE) and alkalic red ginseng extracts (AKRGE)

Samples” pH °Brix Soluble solids(%)
RGE 4.49+0.02” 3200.10 2.5940.16
AKRGE 3 4.89+0,03 3.10£0.00 2.60:0.10
AKRGE 6 4924003 3.03+0.06 2334001
AKRGE 9 5034002 3.43+0,06 246028

"RGE: red ginseng extracted by pure water, AKRGE 3, 6, 9: red ginseng extracted
by alkaline water.
Malues are meantSD (n=3).

Mz gl ZHE
G474 FAFEEY] ZaEe} NS 2R A9E
Table 3¢ JERHSITE RGES] ZA == 3.099]™, AKRGE
3J+ 62 2T 303, 3.062 Z xtol= NS AKRGE
= 3018 T 2280 Hla)] 22 U Jeigth Ags
ZAFsH 27 RGE, AKRGE 3% 69— H| 28 R|E YERY
Ao, AKRGE 9914 L3k, agk 2 bare] 25 23 =7
HERI AT Sung 5(27) S4S FE28 of 2T 7t &
7bebe ol& Qs Lgke ZAadua BHugk HE 9lo]
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Table 3. Brown color and Hunter’s color value of red ginseng
extracts (RGE) and alkalic red ginseng extracts (AKRGE)

Hunter’s color

Samples” Brown color
L a b
RGE 30910047  13.10£253  5.10t1.64  8.14:1.84
AKRGE 3 3031004 1330:053 460090  8.11£0.39
AKRGE 6 3061007 14914228 872126 977150
AKRGE 9 3016005 2132£158 875288 11674455

Refer to Table 2.
Walues are meantSD (n=3).
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IR AFL BT 0.10]8t2 YERTh AKRGE 39| &2
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Fig. 2. Alkalinity of red ginseng extracts (RGE), alkalic red ginseng
extracts (AKRGE) and commercial red ginseng pouch goods.
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Refer to Table 2, A~E: Commercial red ginseng pouch goods.
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Table 4. Mineral content of red ginseng extracts (RGE), alkalic red ginseng extracts (AKRGE) and commercial red ginseng pouch goods

ZAZAFETI A Al16d A3 (2009)

Minerals content (mg%)

Samplesl)
Ca K Mg Na Mn Fe Ni 7n P cl S
RGE 4091052 4734551 5.16+0.04 8951043  0.17£0.05  0.58+0.02 ND? ND. 12.8510.68  1.740.13 N.D.
AKRGE 3 48.68+1.94 49.93+0.01 7.821021 925t043  0.07+0.00 0.5410.01 ND. N.D. 8.07+0.50  1.60+0.08 N.D.
AKRGE 6 107.80+1.09 50.1146.18 11.64£0.10 9.06+044  0.1610.00  0.55%0.02 ND. ND. 8.15t021  1.5610.09 N.D.
AKRGE 9 171.81+028 56.3314.59 14.83£0.04 13.75t1.53 0.1210.03  0.57£0.06 ND. ND. 5681004  1.64+0.20 N.D.
A 5231005 833#0.10 4.27+0.10 10.71#0.11 025£0.00  0.660.00 ND. ND. 44610.12  1.86%0.02 N.D.
B 4031022 1520+240 4.77+028 11791005 024001 0.71+0.01 ND. ND. 6951036  1.76%0.12 N.D.
C 5041128 1804022 4461003 10.6910.37 0.07£0.00  0.60£0.00 ND. N.D. 8.53+0.13  1.7410.24 N.D.
D 3824009 2722414 371+0.12 8331037 0.10£0.00  0.520.00 ND. ND. 5.9610.19  1.69+0.04 N.D.
E 3471003 38724048 5241004 72610.15 0.08+0.00  0.65+0.01 ND. N.D. 9.7510.64  1.85%0.01 N.D.
)Refer to Table 2, A~E: Commercial red ginseng pouch goods.
Values are mean+SD (n=3).
ZAbEH U ginsenoside &2 s %0
Gzte] TAEEES ZAMEY 2 ginsenoside S E o wlf
ZAVE ATE Table 591 YEINATE 2AMEY ek g
RGE®] 7% 345 mg/gS.& PO} AKRGE 3, AKRGE 2 %07
6 % AKRGE 9% 272, 2.76 2 2.84 mg/g& RGEd]| H|3]A] T ol
2AED PPl £F W etk W RGES) g I : I T
ginsenoside %L 0.577 mg/gS. 2 AKRGE 3, AKRGE g ooy I
6 % AKRGE 99] ginsenoside %3 0.688, 0.623 & 0.465 e o
RGE AKRGE3 AKRGE6 AKRGE9

mg/ghl} 2 2|7} Q= A2 YERITE Ginsenoside 4

< RGE9} 47484 &4 %‘%%oﬂ/ﬂ Rg,, Rgs, Rf, Rhj&
TEZAH o2 AZE oM, AKRGE 39|4= Rb;, Rb,, Rc,
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= o e f7Ikke FRAVESRY eERYEFOR
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thar ® gk vp ok e 559 pHe RGER
o i’% %O o, #lu|2 gEFo] o} ginsenoside 243
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3
olo} st}

1__

Fig. 3. DPPH free radical scavenging of red ginseng extracts (RGE)
and alkalic red ginseng extracts (AKRGE).

Refer to Table 2.

DPPH free radical & superoxide radical A~7{&M

&Ze] 3AEEE-2] DPPH free radical A4S ZA
3l 23} Fg, 4} 20| RGE2| DPPH free radical 272412
14.16% 2 e} S ™ AKRGE 3, AKRGE 6 2 AKRGE
9= 747} 13.18, 13.72 & 12.53% % RGERY ZF YA
et oL 2 zlol= {11tk SOD AAEAS A 4
7} Fig. 59 o] RGE2] SOD AAZ4-L 20.66%°]™

Table 5. Crude saponins and ginsenosides content of red ginseng extracts (RGE) and alkalic red ginseng extracts (AKRGE)

Samples” Crude saponin Ginsenosids (mg/g)

(mgfg) Ry Ry Ry Re Rf Rhy Rby Rby Re Rd K
RGE 345:002  ND”  0192:003 0272£005 ND.  0051:003 0062:001  ND. ND. ND. ND. ND.
AKRGE3 ~ 272:010  ND.  0212t006 0234:003 ND.  0.065:000 0.081:003 0.049:008 0011000 0.03:0.00 0006t0.00  N.D.
AKRGE 6  276+001 ND. 0187006 0228+0.13 ND.  0098:0.39 0.102:0.02 0.007:0.00 N.D. ND. ND. N.D.
AKRGE 9 278:0.11 ND. 0149001 0156t0.00 ND. 0070001 0079001 0.010:0.00 N.D. ND. ND. N.D.

"Refer to Table 2.
PNot detected.



AKRGE 3, AKRGE 6 @ AKRGE 9% 19.80, 20.33 2
20.29%% UEISTE RGES ¢ZE] 45552 DPPH
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Fig. 4. Superoxide radical scavenging of red ginseng extracts (RGE)
and alkalic red ginseng extracts (AKRGE).

Refer to Table 2.
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AKRGE 33} AKRGE 6°] RGER.T} 2208 B dulA <)
715Ee ¥ =2 FXF UERUTE ©] 32 AKRGE 3%
6014 &8to] HAagto ZH ARl 7|3 % X7} Fof
7 o2 AZbEnh A AKRGE 99] 739 e 5+
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ZAoz AZtA. wEtA BB FE o83t A4S F
=8 A% B5H0 EAdE & 9IS FA gonA
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Table 6. Sensory evaluations of red ginseng extracts (RGE) and
alkalic red ginseng extracts (AKRGE)

Samples” Color Flavor Bitterness ~ Overall taste
RGE 35 36' 35 36'
AKRGE 3 40° 40' 4.1 40
AKRGE 6 45" 40" 38 39
AKRGE 9 48 36" 30" 35

URefer to Table 2.

“NMeans in the column followed by the same letters are not significantly different
“p €0.05 level by Duncan’s multiple range test.
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28 107.80 mg% 2 171.81 mg%E, RGES} Al &4t vk
2] A 5%l HlshA oF 18~208) =A|, L= of
5 ~118] o] F F7Hek Ao Z Yehdth ZARE ke
AKRGE”} RGE®l| M8 22 YA YERO 1} ginsenoside
FTFo= 2 A7t Atk ¢ge)d SFE52 DPPH
free radical 227842 12~13%, superoxide radical 4~
3 °F 20% % RGES}T & #tol= fIth #s AL 23
AKRGE 3% 62 RGER.T} 55k 7HAstal, HRk3Ql 7|%
LM o & FAE YERISITH

1. Nam, K.Y. (2002) Clinical application and efficacy of
Korean ginseng(Panax ginseng C.A. Meyer). Korean J.
Ginseng Res., 26, 111-131

2. Kwak, Y.S., Park, J.D. and Yang, J.W. (2003) Present
and its prospect of red ginseng efficacy research. Food
Ind. Nutr., 8, 30-37

3. Keum, Y.S., Park, KK, Lee, JM.,, Chun, K.S., Park, J.H.,
Lee, S.K., Kwon, H. and Sugo, Y.J. (2000) Antioxidant
and anti-tumor promoting activities of the methanol extract
of heat-processed ginseng. Cancer Lett., 150, 41-48

4. Kim, S.E., Lee, Y.H., Park, J.H. and Lee, S.K. (1999)
Ginsenoside-Rs3, a new diol-type ginseng saponin,
selectively elevates protein levels of p53 and p21WAF1
leading to induction of apoptosis in SK-HEP-1 cell.
Anticancer Res., 19, 487-491

5. Kim, W.Y., Kim, J.M,, Han, S.B., Lee, SK., Kim, N.D,,
Park, M.K., Kim, CK. and Park, J.H. (2000) Steaming
of ginseng at high temperature enhances biological activity.
J. Nat. Prod., 63, 1702-1704

6. Bao, HY., Zhang, J., Yeo, S.J., Myung, C.S., Kim, HM,,
Kim, J.M., Park, J.H., Cho, J.S. and Kang, J.S. (2005)
Memory enhancing and neuroprotective effects of selected



178

10.

11.

12.

13.

14.

15.

16.

17.

18.

ginsenosides. Arch. Pharm. Res., 28, 335-342

Jung, K.Y., Kim, D.S,, Oh, SR, Lee, LS., Lee, J.J., Park,
J.D., Kim, S.I. and Lee, HK. (1998) Platelet activating
factor antagonist activity of ginsenosides. Biol. Pharm.
Bull., 21, 79-80

. Park, CK., Kwak, Y.S., Hwanzzg, M.S., Kim, S.C. and

Do, J.H. (2007) Trends and prospect of ginseng products
in market health functional food. Food Sci. Ind., 40, 30-45
Allen, LH. (1982) Calcium bioavailability and absorption.
Am. J. Clin. Nutr., 35, 738-808

Einhorn, T.A., Levine, B. and Michel, P. (1990) Nutrition
and bone. Ortho. Clin. Nor. Am., 21, 43-50

Sentipal, J.M., Wardlaw, G.M., Mahan, J. and Matkovic,
V. (1991) Influence of calcium intake and growth indexes
on vertebral bone mineral density young females. Am.
J. Clin. Nutr., 54, 425-428

Kim, H.S. and Yu, C.H. (1997) The effect of calcium
supplementation on the metabolism of sodium and
potassium and blood pressure in college woman. Korean
J. Nutr., 30, 32-39

Matkovic, V. and Ilich, J.Z. (1993) Calcium requirements
for growth are current recommendations adequate. Nutr.
Rev., 51, 171-180

Ministry of health and welfare. (2005) Report on 2005
national health and nutrition survey; Ministry of Health
and Welfare. Seoul, 7

Han, S.S. (1999) The relationships among household
characteristics, nutrient intake status and academic
achievements of primary, middle and high school
students. Korean J. Nutr., 32, 691-704

Dwyer, J.T., Feldman, J.J., Seltzer, C.C. and Mayer, J.
(1969) Adolescent attitudes
appearance. J. Nutr. Educ., 1, 14-19

Kim, K.Y., Shin, J K., Lee, S.W., Yoon, S.R., Chung,
H.S., Jeong, Y.J., Choi, M.S., Lee, C.M., Moon, K.D.
and Kwo, J.H. (2007) Quality and functional properties
of red ginseng prepared with different steaming time and
drying methods. Korean J. Soc. Food Sci., 39, 494-499
Jeong, Y.J., Woo, SM., Kwon, J.H., Choi, M.S., Seong,
JH. and Lee, J.W. (2007) Quality characteristics of red

toward weight and

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

37 A|168 A23 (2009)

ginseng Cheonggukjang according to addition methods
of red ginseng. J Korean Soc. Food Sci. Nutr., 36, 889-895
Ji, SK., Hwang, S.Y. and Jo, J.S. (1987) Analytical
studies on the alkalinity of foods. Research Collection
Institute of Food Development Kyung Hee Univ., 8,
245-249

Lee, S.T., Ryu, J.S., Kim, D.K., Lee, HJ. and Heo, J.S.
(1999) Crude saponin contents of Platycodon grandiflorum
(Jacq.) A.DC. Korean J. Med. Crop Sci., 7, 172-176
Blois, M.S. (1985) Antioxidant determination by use of
stable free radical. Nature, 29, 1199-1200

Woo, J.Y., Peak, N.S. and Kim, Y.M. (2005) Studies
on antioxidative effect and lactic acid bacteria growth
of persimmon leaf extracts. Korean J. Food Nutr., 18,
28-38

Lee, S.H., Song, H.B., Jho, CR., Lee, Y.J., Jeon, H.S,,
Kim, Y.H. and Jung, D.S. (2002) Study on the
characteristics of the domestic bottled drinking waters.
J. Korean Soc. Envir. Engineers, 24, 2119-2128
Kim, S.H., Chung, H.S., Lee, J.B., Kang, J.S., Chung,
S.K. and Choi, J.U. (2003) Effect of atmosphere
sterilization using acidic electrolyzed water on storage
quality and microbial growth in grapes. J. Korean Soc.
Food Sci. Nutr., 32, 549-554

Brackett, R., Park, H. and Hung, Y.C. (2002)
Antimicrobial activity effect of electrolyzed water for
inactivation Campylobacter jejuni during poultry
washing. Int. J. Food Microbiol., 72, 77-83

Chung, H. R. (2003) Dietary supplements and food
labeling. Food Ind. Nutr., 8, 60-65

Sung, H.S., Kim, W.J. and Yang, C.B. (1986) Effect
of extracting conditions on the color and sensorial
properties of red ginseng extract. Korean J. Ginseng Sci.,
10, 94-100

Kim, C.S., Choi, K.J., Ko, S.Y., Sung, H.S,, Lee, Y.G.
and Kim, S.C. (1998) Controls of the hydrolysis of
ginseng saponins by neutralization of organic acids in
red ginseng extract preparations. Korean J. Ginseng Res.,
22, 205-210

(A4 2008 11¢€ 229, A=l 2009 2¢¥ 209)



