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[DESCRIPTION] [Invention Title] METHOD FOR PREPARING EXTRACT FRACTON
REINFORCED WITH GINSENOSIDES RG1 OR RB1 FROM GINSENG [Technical Field] The
‘present invergioporetates e amethod for preparing an extract fractionpieinferceglowip sgeaific saponin
components from ginseng. More patrticularly, the 10 present invention relates to a method for
preparing an extract fraction reinforced with ginsenoside Rgl known to have anti-fatigue functions OR
ginsenoside Rbl known to have sedative activity, among saponin components of ginseng. 15
[BackgroundW’ﬂSCRIlPéf@Ndinseng C.A. Mayer (hereinafter, abbreviate to 'ginseng’) is a generic
ginseng plan; of the Arliaceae family. Panax ginseng has been used for medicinal 20 purposes in
China since BI& V&t had bder-df loyed for medicinal purposes or as a trade item in Korea since the
era of the Three Kingdoms. Panax ginseng is now widely used for rgg{aration of oriental medicines or

health supplements Used10r a VaRety St appidationsEZ3E RS Eng HBACTAMN! indRFEEEIRGES to 6% of
saponin-lik r i osides ies-specific ingredients and the ginsenosides are
major phys?g?c}glﬁga%%tl\;ﬂeﬁrﬁﬁer%eg <'§n((’;I mca?;g tffggciassﬁlelé iﬁt%%sg%%%adiol (PD), panaxatriol (PT) and
'ole%nane based 5 ginsenosides. About 33 species of ginsenosides have recently been reported.

PD based saponin and PT based saponin have different functions in vivo. PD based saponin including
ginsenoside Rialas:a reprasentativg pxample, is known to 10exhibit inhibitory action on the central
nervous system, in turn accomplishing tranquilization, neuroleptic, analgesic, anti-convulsive and/or
hypotensive effects, mfliense oA paparedng: eentent: 91 theslike. Qn the other hapd, RE based
saponin including ginsenoside Rgl as 15 a representative example, is known to excitedly react to the
central nenmusrsystemy; thus exhittiing antiffatigud aetivite Thereferedit is asrumsaskibat ifsaponin
components in ginseng having opposing activities are separated or reinforced, pharmacological
activity of 28aghsehy nsayripe mond effiiently atiaiseddHoweder,anast récent $tudies,intohe
ginsenosides are directed to a method for increasing contents of trace ingredients present in ginseng
(US PatenttNG SEB Y1, 416)ctidel 6 girsehasiees foPtreatrieftte? parfieularriispssd (9/0a01/056585),

or 25the like.However, research and investigations into .
- extract fraction reinforced with ginsenoside Rgl known to

have anti-fatigue functions OR ginsenoside Rbl known to

have sedative activity, among saponin components of

ginseng.
215
[Background Art]

Panax ginseng C.A. Mayer (hereinafter, abbreviate
te ‘ginseng’) is a generic ginseng plant of the Arliaceae
family. Panax ginseng hés been used for medicinal

20 purposes in China since B.C. and has been employed for
medicinal purposes or as a trade item in Korea since the
era of the Three Kingdoms. Panax ginseng is now widely
used for preparation of oriental medicines or health
supplements used for a variety of applications.

- 25 Ginseng generally includes about 3 to 6% of




techniques to improve efficacies of ginsenosides Rgl and Rbl showing opposing activities,
respectively, have not been sufficient. Korean Patent No. 620,107 discloses a process for
production gbgipgenoside Ry2 aspa specific component of ginseng saroniiRY dealing gawater extract
or an alcohol extract of ginseng using lactic acid. Korean Patents Nos. 517,128 and 192,678 disclose
variation in yield of saponin depending upon alcohol concentration or 10 extraction temperature in
consideration of thermal stability when the saponin is extracted from ginseng. However, all of these
techniques adpptpetroléla ethertasram extractidrl salventi tiusrhedigiassuitablefpetobds or medical
use. In addition, the foregoing arts neither 15 disclosed nor suggested methods for preparing an
extract frac®% feliffbfceditt giddendside RgFor Rible  gMoesoves lalthdugh KereameBatent No.
0,444,394 describes a method for preparation of an extract having high saponin content through
adsorption BEHE SR 1TdERIptRMTEER, BHFEEE3 bt oBiithiRg Hn eRtradiFrrtiba pelnforded with
specific saponin components is not disclosed or suggested therein. [Disclosure] 25[Technical Problem]

PD based SApoRIFFANPPT bAEBd sapBRfdadent Hgins8Ad geRdlly ShEFTHEPIBsing i idities.

Thegrefore, ccording to g relative ratio of PD, hased saponin to PT based saponin, the ginseng may
express dif %élrﬁeg]ac%ﬁ/%%g in vivg)g.b Aﬁgg, wi l?reésfra% gscon?pg)sit?olnni%%fd(gf’nb%Sins%ﬁg %xtract,

there are d@@g@{ggqp%%gg tggtb different activities may be imparted depending upon the ratio of
ginsenoside Rbl to Rgl; and, due to opposing activities of ginsenosides Rbl and Rgl, effects of

10respective saponipigompgrents ohtaingdifrom g,ginsepg extract may nok Be gificiently, atained.
Furthermore, health drinks usually consumed by normal healthy individuals without particular diseases
requiring projessionahmafagentandof medicalipessonpgl, erfaka 18 apehliem suchithatisome
ingredients having undesirable effects may be taken without consciousness. Therefore, in order to
overcome disachantagesof Rielgiaseng sappmia extractudeserikedalpdve, thesprésentinveators have
extensively studied a method for 20 preparation of ginseng saponin extract fractions having high ratio
ofidpecific sapvhinidompaniEnistRUY orRGH of ginserighas welhas mtreased coateaythersof and, as a
result, have developed a method of sufficiently extracting saponin from ginseng and a method of
obtaining 253 fractivhlteinfdfcedMithisieklié sapciim edrhpdieritd O[Rbl oPRYY frdbRPtRE Foregoing,

thereby comRIe_ILin%th,e present invention. . ) :
ahalgesic, anti-convulsive and/or hypotensive effects,

influence upch papaverine content, or the like. On the
other hand, PT based saponin including ginsenoside Rgl as
15 a representative example, is known to excitedly react to
the central nervous system, thus exhibiting anti-fatigue
activity. Therefore, it 1is assumed that, if saponin
components 1in ginseng having opposing activities are
separated or reinforced, pharmacological activity of
29 ginseng may be more efficiently attained. However, most
recent studies into ginsenosides are directed to a method
for increasing contents of trace ingredients present in
ginseng (US Patent NO. 7,371,416), use of ginsenosides
for treatment of particular disecases (WO 01/056585), or

25 the like. However, research and investigations into



Accordingly, an object of the present invention is to provide a method for preparing an extract fraction
5reinforced with ginsenoside Rgl or Rbl from ginseng. Another object of the present invention is to

provide a funstionaldayesagel camposition with reinforced anti-fatigue effeets of @isemgsaponin,
including an extract fraction reinforced with ginsenoside Rgl obtained 10from ginseng. Still

another object of the present invention is to provide a functional beverage composition with reinforced
sedative activity of ginseng saponin, including an extract fraction reinforced with gensenoside Rbl
obtained 15frrhgingerg. [Techimgat Sekitied]f i calnorderdd aghiege thesdhjects Hgdcrived above,
the present invention provides a method for preparing an 20extract fraction reinforced with
ginsenosid&RY| fEdiR YisengREcH ingludes: 1 v i ttbasentratifg an alcohblextragver girseng,
diluting the concentrated extract in distilled water, and then, adding the diluted extract to an adsorption
resin 25in Gt8& o HYEEAFthextract to the adsorption resin; passing distilled water through the
adsorption resin and then eluti%g and removing unadsorbed ingredients; and addin%e%sorto 40 viv%

alcohol to the adsorptiohalin t& bBfain aifeludte’ 10ThehiisbRtifiderfioR AREGTvidesta method

for prepari extract fraction reinforced with ginsenaside Rbl from ginseng, which includes:
con%entrat%%%ﬁéo%%?eﬁﬁc? of ¢ gsiﬁéleonsgl, 0 di gt?ngatﬁe'%oﬁqé)e%?rla{%%cex?%%ﬂ%ncﬁﬁ%eé’ ]\7gvater and

then adding, hedlilyiecLextact o g adsarptiamtesin ip.frder (g adeoth the,extractiodig adsorption
resin; passing distilled water- through the adsorption resin and then eluting and removing
unadsorbed bingeedients; affinseng using lactic acid. Korean Patents
Nos. 517,128 and 192,678 disclose variation in yield of
saponin depending upon alcchol concentration or
10 extraction temperature 1in consideration of thermal
stability when the saponin is extracted from ginseng.
However, all of these techniques adopt petroleum ether as
an extraction solwvent, thus being unsuitable for foods or
medical use. In addition, the foregoing arts neither
15 disclosed nor suggested methods for preparing an extract
fraction reinforced with ginsenoside Rgl or Rbl.

Moreover, although Korean Patent No. 0,444,394
describes a method for preparation of an extract having
high saponin content through adsorption using an

20 adsorption resin, a process of obtaining an extract

fraction reinforced with specific saponin components is

not disclosed or suggested therein.

[Disclosurel

25 [Technical Problem]



adding 50 to 80 v/v% alcohol to the adsorption resin to obtain an eluate. The extract fraction
prepared according to the present invention, which is reinforced with ginsenoside 20 Rgl or Rbl, may
be added tqva fonctipnabdrnk agan active ingredient. Accordinglgctheratesent invendion may
provide a functional drink composition having reinforced anti-fatigue effects of ginseng saponin, which
includes an 25extract fraction reinforced with ginsenoside Rgl prepared by the preparation method
described above. Alternatively, the present invention may also provide a functional drink
composition havingheinforcettisedathandctivigraf gibergssagpdninawbich includes antextiact fraction
reinforced with ginsenoside Rbl prepared by the preparation method described above.
Hereinafterdh@reBentiaf&rftionwibesdeadribaiara gletudl. Fretprestntiaventobs haed formd that, after
10 removing non-saponin components from an alcohol extract of ginseng using an adsorption resin,
an extract reFFGEEN WHth fhsendSfdeRgMRay BE bbtafied RRroligs Riti 3 BsRg 30 16 46 Tvoe

alcohol, Whhijle anc?xtract reinforced with gensenoside Rbl may be obtained through 15 elution using 50

to 80 vIv% afcohol. AS P& & ginsdiTy exBALSRINorcdlWith Jirddndstle RGBS obtained.
Ac%ordinghé1 AJJC ?Qfl?g%%t OE ;pe present in‘,\_ﬁgtion, %ple{%is ]prO\Q%%d a E)neghod for re %rqulan extract
. R

20 fraction reinforced with ginsenoside rom ginseng, cgl%prlsmg: concentra ing an alcohol

extract of gingeng dikging ”&%ﬁ%’&%’”@i@@%@?t inydistilled watey;and then adging the dyjuted

extract to an adsorption resin to 25adsorb the extract to the adsorption resin; passing distilled

water throughdhe adserpder resinard thepilutingsand,eemeying- verdsebad ingredientsand

adding 30 to 40 v/v% alcohol to the adsorption 5 resin to obtain an eluate.
the ratio of ginsenoside Rbl to Rgl; and, due to opposing

activities of ginsenosides Rbl and Rgl, effects of
10 respective saponin components obtained from a ginseng
extract may not be efficiently attained. Furthermore,

health drinks usually consumed by normal healthy
individuals without. particular diseases reguiring
professional management of medical personnel, entail a

15  problem such that some ingredients having undesirable
effects may be taken without consciousness.

Therefore, 1in order to overcome disadvantages of
the ginseng saponin extract described above, the present
inventors have extensively studied a method for

20 preparation of ginseng saponin extract fractions having
high ratio of specific saponin components (Rbl cor Rgl) of
ginseng as well as increased content thereof and, as a
result, have developed a method of sufficiently
extracting saponin from ginseng and a method of obtaining

25 a fraction reinforced with specific saponin components



In another aspect of the present invention, there is provided a method for preparing an extract fraction
reinforced with ginsenoside Rbl from ginseng, comprising: concentrating an alcohol extract of ginseng,

10 diluting the comcentateshextiget in distilled water and then addingzhe gilitashextracs ta an

adsorption resin to adsorb the extract to the adsorption resin; passing distilled water through-
the adsorption resin and then eluting and removing unadsorbed 15 ingredients; and adding 50 to
80 v/v% alcohol to the adsorption resin to obtain an eluate. The alcohol extract of ginseng may

include any{étiacteabtdinéd byttreatinglginseng aith iatephol; 26 peeferabtymah exiract having
relatively high contents of ginsenosides Rgl and Rbl. The extract having relatively high contents of
ginsenosid®S R§EEYd RBF®AY berobtained by adding 60 to 80% alcohol to ginseng and agitating the
mixture at 40 to 80C for 24 to 36 hours to obtain an 25extract. As a result of extensive studies by the
present inventors, tHECROFSHIMY Met@dd hal beelk develdpRrl anerfigy be LititdsCah éxdraction
process yielding high concentrations of ginsenosides Rgl and Rbl. If the extraction temperature
exceeds 80C th%ﬁ%gllﬁgbilﬁy P8 isEn dSides RIS RAG B is ?8uuéet TabSing & A6Ere3RBe in
corgents ofrgé'risegosigga R@iggd Rbl. On the.o herRhalnd when th%gétraction temperature is less than

40C, extractionr%a f?c]fency may be Yetetiorated Wher extdrgctlon]ﬁme excesds e above range and

too long, 10 stabiIit)ggggiﬂégno%%%se@p/ob%con@@c ag¥g%t§g%s nﬁ;(‘/b&lngggﬁed.i%n the other

hand, if extraction time is too short; extraction efficiency may be deteriorated. More preferably, an

,alcohol extsactyjs gbtainesh y-adding 65 #2 fe ¥Age alcoholde pinsengandiaditating thesame at 15

65 to 75C for 24 to 36 hours to conduct extraction. Most preferably, an alcohol extract is obtained by
adding 70 dv%ialdeiiol dmginseng and agitafingdhe same atsE36ofor 24 haus 1o perfermgxtraction.
The extract used herein may be prepared by repeating extraction at least 20three times and mixing the
resultant exedctsict Themw tthenbtainedialcatzal extract of ginseng isi sisbj@eted thheatingcand
concentration. In this regard, concentration may be conducted to reach a range of 70 to 90 brix, most
preferably, & aBo@tigoeema 25Next, after adding water to the concentrated alcohol extract to dilute
the extract, the diluted extract may be introduced into an adsorption resin to be adsorbed thereto.
Dilution extent with{atéris 3P Egﬁiéulaﬁy finite® Sorolifie® Hifat @tonddiitrdté bPthelsalddhol extract
may react with oyerall adsorption resin tg allow saponin to be adsorbed thereto. Preferably, about 4 to
6 fold watel afid, Sreaprgféﬁ&t}'lyll,oétﬁnjcjt BeyigaHEr (haTmSGHttof 2 dorident St BEaEEmay be
added to the concentrated gxractto dilut% the same. . . : ]

- Vo . Q glinseng saponin, including . -an

extract fraction reinforced with gensenoside Rbl obtained

15 from ginseng.

[Technical Solutionl
In order to achieve the objects described above,
the present invention provides a method for preparing an
20 extract fraction reinforced with ginsenoside Rgl from
ginseng, which includes:
concentrating an alcohol extract of ginseng,
diluting the concentrated extract in distilled water, and
then, adding the diluted extract to an adsorption resin

25 in order to adsorb the extract to the adsorption resin;



10 The adsorption resin may be Diaion HP-20 (Mitsubishi, Japan) and used in a packed column form
to implement adsorption and fractionation. Following this/ after passing distilled- water through the
adsorption igsin @i proeess of eluting and 15 removing unadsorbed ingredigntsgnay Heexecuted.
According to this process, other components present in the alcohol extract of ginseng except for
saponin may be eluted and removed. An amount of distilled water used to remove unadsorbed
components is determined such that non- 20saponin components can be sufficiently eluted and
removed, without bgiag particulady simitetleBor instapee, didiited yiateriman ammt-ptakout 5 times
or more the capacity of the adsorption resin may be used. Preferably, additional non-saponin
component$ &fafbe 288idted aftremowetibiyiadting abdut 20-etedsrakeghol. unadayhied
non-saponin components are removed from the adsorption resin, saponin may be eluted using alcohol
at different ¢oiFcentrafigisSto thBféby yield a saponin fraction. For ginsenoside Rgl, using 30 to 40
vIv% alcohol may elute the adsorption resin, in turn yielding an extract fraction reinforced with
ginsenoside Rgl. LIREWSE For thsendside’RbY, Ushg 86 $086 YivdhAlchtitl mas eRiE® theCadsorption
resi$, in turn %iseicrlin% an g XICra(it fraé:rtliog {%igté)éced with ginsenoside Rbl. The 10 extract fraction
reinforced with ginsenoside ﬂglnmay have a relative ratio of ginsenoside Rgl to ginsenoside Rbl of at

least 0.5. On the otherhand, the extract fragtion reinforced nglsgggsige-%@{ﬂ%hafg A relative

It
ratio of ginsenoside Rbl to ginsenoside Rgl of at least 2. 15V\$hpe ginseng used to prepare the ginseng

extract desgrihgebabaye raay bekids @ny epgcontaining sapAe Rl o Ryl farexampls, selected

from a group consisting of white ginseng, undried ginseng, red ginseng, Tae-guk ginseng, black
ginseng, pukfiiig ginsengyerewyse-eated 20ginsane: Oy concentrates thereof. [Advantageous
Effects] As apparent from the foregoing description, according to the method of the present
invention, an 25extrachiractionataiing reinforced ratihefiginsenastde tRgl torginsghaside &bl, as well
as increased contents thereof, may be prepared from saponin components of ginseng. Moreover, a
fuhétional fedd keirifortet th saporin toaipofertstof ginseng prepated Byethewadthod Bactording to
the present invention, may be provided. [Brief Description of the Drawings] The above and other
objects, featdrBs aRt GiEF delvantddds betheprEsart inventioR wilFse FioFd 20 cleadiyundarstood

from the following detailed description, taken in conjunction with the accompanying drawings, in which:
FIG. 1 is arPHPEE chrofgdgiEm bRén %ﬁ%ﬁﬁF&xté‘Et Shird Hy extraeting &f iiriseng at 70t for 15
24*““"8uﬁﬂg70\%€@§%§§0“distilled water- through the adsorption .-~
resin and then eluting and removing unadsorbed
15 ingredients; and
adding 50 to 80 v/v% alcohel to the adsorption
resin to obtain an eluate.
The extract fraction prepared acceording +to the
present invention, which 1s reinforced with ginsenoside
20 Rgl or Rbl, may be added to a functional drink as an
active ingredient.
Accordingly, the present invention may provide a
functional drink composition having reinforced anti-

fatigue effects of ginseng saponin, which includes an

25 extract fraction reinforced with ginsenoside Rgl prepared



FIG. 2 is an HPLC chromatogram of a fraction reinforced with ginsenoside Rgl, which is obtained by
extracting tail ginseng at 70t for 24 hours using 70 v/v% alcohol to obtain an alcohol extract, adsorbing

20 the alcoh] extrast/i9sRigion HE-20 adsorption resin and eluting theadsprberhextrags 4sing 30 to 40

vIv% alcohol; FIG. 3 is an HPLC chromatogram of a fraction reinforced with ginosenoside Rbl,
which is obtained by 25extracting tail ginseng at 70C for 24 hours using 70 v/v% alcohol to obtain an
alcohol extract, adsorbing the alcohol extract to Diaion HP-20 adsorption resin and eluting the
adsorbed ektyact lusingrathtor80:-v/vto aleahlbilbs 415 pad s ekromatogram of a fraction
obtained by extracting tail ginseng at 70C for 24 hours using 70 v/v% alcohol to obtain an alcohol
extract, adsorbing thd hepheltextratito Didloa HP2@ adsdrptianresimtanohelutimgythe adsarbed
extract using 1010 to 20 v/v% alcohol; and FIG. 5 is an HPLC chromatogram of a fraction
obtained by&aiaktifg il fisehd @t 70C Jerizvkhoepsinsiag 7oy altonel tsobedin aatcohol
extract, adsorbing the alcohol extract to Diaion HP-20 15adsorption resin and eluting the adsorbed
extract usir@eé%ﬂ%lm VARG BYchhdl. iModéifBE RvENtDRPABgInafteh ifrBfef8 ¢ bRbBBINRAts and
examples oé ZCO theéor%sent invention will be described in detail. However, these examples are given

for the purpose of iflts _ﬁ%%té?dqarﬁerfo? Eres tfﬁllimt t?iér?ﬁ\?éh?iﬁﬁfje_ Rbl prd I@I‘%NTAL
EXAMPLE}(%LJ/(})? Ptrgeargy%?)g g(};ff %é??%%l 25&(%%% o& glnsen%e d a}:)Aof‘tfer adding about 15 fold (that is, 15

kg) 70 (v/v)% alcoholto ried talnglnseng, thie Solution was extracted three times at 70C for 24

hours each time, followed hy glgr@g(,)n. AlEq.[QativeE% sing,60% and 80% Salcohgl; ygspectively,

alcohol extracts of ginseng were prepared by the same procedures as described above.
described in detail.

The present inventors have found that, after
10 removing non-sapohin components from an alcohol extract
of ginseng using an adsorption resin, an extract
reinforced with ginsenoside Rgl may be obtained through
elution using 30 to 40 v/v% alcohol, while an extract
reinforced with gensenoside Rbl may be obtained through
15 elution using 50 to 80 v/vs alcohol. As a result, a
ginseng extract reinforced with ginsenoside Rgl or Rbl
was obtained.
Accordingly, in an aspect of the present invention,
there 1s provided a method for preparing an extract
20 fraction reinforced with ginsenoside Rgl from ginseng,
comprising:
concentrating an alicohol extract of ginseng,
diluting the concentrated extract in distilled water and
then adding the diluted extract to an adsorption resin to

25 - adsorb the extract to the adsorption resin;



For each of the prepared alcohol extracts obtained by the foregoing methods, contents of
ginsenosides Rgl and Rbl were measured using HPLC. Measured results are 10shown in the following

Table 1. TARI-B  Bxpeetion solyent Rgl (mg/g) Rbl (mg/g) Sum of coptentsof speeiis ginsenosides
containing Rgl and Rbl (Rc,Rd,Re,Rb2) (mg/g) - Yield of extract relative to raw material

passing distilled water through the adsorption
resin and then eluting and remeoving unadsorbed
ingredients; and

adding 30 to 40 v/v% alcohol to the adsorption

5 resin to obtain an eluate.

In another aspect of the present invention, there
is provided a method for preparing an extract fraction
reinforced with ginsenoside Rbl from ginseng, comprising:

concentrating an alcohol extract of ginseng,

19 diluting the concentrated extract in distilled water and
then adding the diluted extract to an adsorption resin to
adsorb the extract to the adsorption resin;
-passing distilled water through.--the adsorption
resin and then eluting and removing unadsorbed
15 ingredients; and

adding 50 to 80 v/v% alcohel to the adsorption
resin to obtain an eluate.

The alcohol extract of ginseng may include any
extract obtained by treating ginseng with alcohol,

20 preferably, an extract having relatively high contents of
ginsenosides Rgl and Rbl. The extract having relatively
high contents of ginsenosides Rgl and Rbl may be obtained
by adding 60 to 80% alcohol to ginseng and agitating the
mixture at 40 to 80C for 24 to 36 hours to obtain an

25 extract. As a result of extensive studies by the present



(%) 50 v/iv% 5.3'14.5 62.6 50 alcohol 60 v/v% 6.9 20.97 71.1 45 alcohol

10

15

20

25

WO 2010/053271 A2 PCT/KR2009/006311

inventors, the foregoing method has been developed and
may be utilized as an extraction process vyielding high
concentrations of ginsenosides Rgl and Rbl. If the
extraction temperature exceeds 80C, thermal stability of
ginsenosides Rgl and Rbl is reduced, causing a decrease
in contents of ginsenosides Rgl and Rbl. On the other

hand, when the extraction temperature is less than 40T,

extraction efficiency may be deteriorated. When

extraction time exceeds the above range and too long,
stability of ginsenosides and/or economic advantages may
be reduced. On the other hand, if extraction time is too
short, extraction efficiency may be deteriorated. More
preferably, an .alcohol extract 1is obtained-by_adding 65
to 75 v/v% alcohol to ginseng and agitating the same at
65 to 75C for 24 to 36 hours to conduct extraction.
Most preferably, an alcohol extract is obtained by adding
70 v/v% alcohol to ginseng and agitating the same at 70T
for 24 hours to perform extraction. The extract used
herein may be prepared by repeating extraction at least
three times and mixing the resultant extracts.

Then, the obtained alcohol extract of ginseng is

subjected to heating and concentration. In this regard,

concentration may be conducted to reach a range of 70 to
90 brix, most preferably, to about 80 brix.

‘Next, after adding water to the concentrated



70 vIv% 6.8 20.18 72.5 45 alcohol 80 v/v% 6.38 18.02 63.9 34 alcohol

10

15

20

25

WO 2010/053271 A2 PCT/KR2009/006311

alcohol extract to dilute the extract, the diluted
extract may be introduced into an adsorption resin to be
adsorbed thereto. Dilution extent with water 1s not
particularly limited, provided that a concentrate of the
alcohol extract may react with overall adsorption resin
to allow saponin to be adsorbed thereto. Preferably,
about 4 to 6 fold water and, more preferably, about 5
fold water the weight of the concentrated extract may be
added to the concentrated extract to dilute the same.
The adsorption resin may be Diaion HP-20 (Mitsubishi,
Japan}) and used in a packed column form to implement
adsorption and fractionation.

Following this; after passing distilled- water
through the adsorption regin, a process of eluting and
removing unadsorbed ingredients may be executed.
According to this process, 6ther components present in
the alcohol extract of ginseng except for saponin may be
éluted and removed. An amount of distilled water used to
remove unadsorbed components is determined such that non-
saponin components can be sufficiently eluted and
removed, without being particularly limited. For
instance, distilled water in an amount of about 5 times
or more the capacity of the adsorption resin may be used.
Preferably, additional non-saponin components may be

eluted and removed by adding about 20 v/v% alcohol.

10



90 v/v% 6.21 16.45 62.1 25 alcohol As apparent from the results, it was found that extracts
obtained using 60 to 80 v/v% alcohol generally 15 have high total content of ginsenosides Rgl and Rbl,

especially, when yg@@go@%@ﬂo ¥A% alcohol, the extract has the hig%}}%ﬁbm%to%fﬂqsenosides
Rgl and Rbl. EXPERIMENTAL EXAMPLE 2 - Preparation of ginseng extract using 70 v/v%

alcohol An alcohol extract of ginseng was prepared by the same procedures as described in
Example 1, except that
When non-saponin.  components are removed from the

adsorption resin, saponin may be eluted using alcohol at
different concentrations to thereby vyield a saponin
fraction. For ginsenoside Rgl, wusing 30 to 40 v/v$%
5 alcohol may elute the adsorption resin, in turn yielding
an extract fraction reinforced with ginsenoside Rgl.
Likewise, for ginsenoside Rbl, using 50 to 80 v/v%
alcohol may elute the adsorption resin, in turn yielding
an extract fraction reinforced with ginsenoside Rkl. The
10 extract fraction reinforced with ginsenoside Rgl may have
a relative ratio of ginsenoside Rgl to ginsencside Rbl of
at least 0.5. On the other hand, the extract fraction
-~ reinforced with ginsenoside-Rbl may have a relative ratio

of ginsenoside Rbl to ginsenoside Rgl of at least 2.
15 The ginseng used to prepare the ginseng extract
described above may include any one containing saponin
Rbl or Rgl, for example, selected from a group consisting
of white ginseng, undried ginseng, red ginseng, Tae-guk
ginseng, black ginseng, puffing ginseng or enzyme-treated

20 ginseng, or concentrates thereof.

[Advantageous Effects]
As apparent from the foregoing description,
according to the method of the present invention, an

25 extract fraction having reinforced ratio of ginsenoside

11



5 the alcohol concentration was set to 70 v/v% and the alcohol extract of ginseng was prepared while
varying extraction conditions as shown in the following Table 2. Then, contents of ginsenosides Rgl|

and Rbl W%n@_@fg%%qqg@@PLC. Measured results are showngdp-T %%.0390/'%@3%_2
Extraction conditions Rgl (mg/g) Rbl (mg/g) Extraction conditions Rgl (mg/g) Rbl (ug/g) 40r - 3hr 6.023

9.928 70r - 3hr 6.118 11.098

Rgl to ginsenoside Rbl, as well as increased contents
thereof, may be prepared from saponin components of
ginseng. Moreover, a functional food reinforced with
saponin components of ginseng prepared by the method

5 according to the present invention, may be provided.

[Brief Deséription of the Drawings]

The above and other objects, features and other

advantages of the present invention will be more

10 clearly understood from the fellowing detailed
description, taken in conjunction with the accompanying
drawings, in which:
-  FIG. 1 1is an HPLC chromatogram of an aléohol e
extract obtained by extracting tail ginseng at 70T for

15 24 hours using 70 v/v% alcohol;

FIG. 2 1is an HPLC chromatogram of a fraction
reinforced with ginsenoside Rgl, which is obtained by
extracting tail ginseng at 70T for 24 hours using 70
v/v% alcohol to obtain an alcohel extract, adsorbing

20 the alcohol extract to Diaion HP-20 adsorption resin
and eluting the adsorbed extract using 30 to 40 v/v%
alcohol;

FIG. 3 1s an HPLC chromatogram of a fraction
reinforced with ginosenoside Rbl, which is obtained by

25 extracting tail ginseng at 70C for 24 hours using 70

12



40r - 6hr 5.976 10.182 70r - 6hr 6.500 13.001 40r - 10hr 6.204 10.799 70r - 10hr 6.581 16.127 40r -
24hr 6:329 11.572 70r - 24hr _6.845 20.186 50r - 3hr' 6.136

WO 2010/053271 A2 PCT/KR2009/006311

v/v% alcohol to obtain an alcohol extract, adsorbing
the alcohol extract to Diaion HP-20 adsorption resin
and eluting the adsorbed extract using 50 to 80 v/v$%
alcohol;

5 FIG. 4 1is an HPLC chromatogram of a fraction
obtained by extracting tail ginseng at 70C for 24 hours
using 70 v/v% alcohol to obtain an alcohol extract,
adsorbing the alcchol extract to Diaion HP-20
adsorption resin and eluting the adsorbed extract using

10 10 to 20 v/v% alcohol; and
FIG. 5 1is an HPLC chromatogram of a fraction
obtained by extracting tail ginseng at 70T for 24 hours
- using~ 70 v/v% alcohol to . obtain  an alcohol extract,
adsorbing the alcohol extract to Diaion HP-20
15 - adsorption resin and eluting the adsorbed extract using

80 to 100 v/v% alcohol.

[Mode for Inventionl]
Hereinafter, preferred embodiments and examples of
20 the present invention will be described in detail.
flowever, these examples are given for the purpose of

illustration and are not intended to limit the invention.

EXPERIMENTAL EXAMPLE 1 - Preparation of alcohol

25 extract of ginseng

13



10.698 70r - 30hr - 6.751 20.904 50r - 6hr 6.012 10.881 70r - 36hr 6.650 21.405 50r - 10hr 6.068
11.404 80r - 3hr 6.015 14.957 50r - 24hr 6.454 13.607 80r - 6hr

WO 2010/053271 AZ2 PCT/KR2009/006311

After adding about 15 fold (that is, 15 kg} 70

(v/v)% alcohol to 1kg of dried tail ginseng, the solution

was extracted three times at 70C for 24 hours each time,

followed by filtration. Alternatively, using 60% and 80%

5 alcohol, respectively, alcohol extracts of ginseng were
prepared by the same procedures as described above.

For each of the prepared alcohol extracts obtained

by the foregoing methods, contents of ginsenosides Rgl

and Rbl were measured using HPLC. Measured results are
10 shown in the following Table 1.
TABLE 1
Extraction Rgl Rbl Sum of contents of Yield of
solvent (mg/qg) {mg/qg) specific ginsenosides extract
containing Rgl and Rbl | relative to
(Rc, Rd, Re, Rb2) raw
(ng/qg} ~ material
{%)
50 v/v$% 5.3 14.5 62.6 50
alccochol
60 v/v% 6.9 20.97 71.1 45
alcochol
70 v/v% 6.8 20.18 72.5 45
alcohol
80 v/v% 6.38 18.02 63.9 34
alcohoel
90 wv/v% 6.21 16.45 62.1 z5
alcohol

As apparent from the results, it was found that

extracts obtained using 60 to 80 v/v% alcohol generally

15 have high total content of ginsenosides Rgl and Rbl1,
especially, when using 60 to 70 v/v% alcohol, the extract

has the highest total content of ginsenosides Rgl and

Rbl.

14



6.040 15.598 60r - 3hr 6.014 10.852 80r - 10hr 6.176 17.254 60r - 6hr 6.064 11.718 80r - 24hr 5.773
17.841 60r - 10hr 6.054 12.744 80r - 30hr 5.415 16.776

WO 2010/053271 A2 PCT/KR2009/006311

EXPERIMENTAL EXAMPLE 2 - Preparation of ginseng

extract using 70 v/v% alcohol
An alcohol extract of ginseng was prepared by the
same procedures as described in Example 1, except that
5 the alcohol concentration was set to 70 v/v% and the
alcohol extract of ginseng was prepared while varying
extraction conditions as shown in the following Table 2.
Then, contents of ginsenosides Rgl and Rbl were measured

through HPLC. Measured results are shown in Table 2.

10 TABLE 2

Extraction Rgl Rbl Extraction Rgl Rbi

conditions (mg/qg) {mg/qg) conditions {ng/qg) (mg/qg)
40C - 3hr 6.023 9.928 70C — 3hr 6.118 11.098
40T - 6hr 5.976 10.182 70T - 6hr 6.500 13.001
40T - 10nr 6.204 10.799 70C - 10hr 6.581 16.127
40C - 24hr |.. 60329 11.572 70C - 24hr _.6.845 20.186
50T - 3hr 6.136 10.698 70C - 30hr | 6.751 20.904
50C - 6hr 6.012 10.881 70C - 36hr 6.650 21.405
50C - 10hr 6.068 11.404 80°C — 3hr 6.015 14.957
50C - 24hr 6.454 13.607 20C — Ghr 6.040 15.598
60T - 3hr 6.014 10.852 80C - 10hr 6.176 17.254
60T - &hr 6.064 11.718 80T -~ 24hr 5.773 17.841
60T - 10hr 6.054 12.744 80T -~ 30hr 5.415 16.776
60C - 24hr 6.622 16.588 80T - 36hr 5.209 15.836

According to results of the foregoing experiments,

it was confirmed that, if extraction is performed using

70 v/v% alcohol, contents of ginsenosides Rgl and Rbl

15 vary slightly depending upon temperature conditions and,
especially, Rbl content 1is noticeably increased at 70C.

.In addition, it was found that a total content of

ginsenosides Rgl and Rbl is the highest at 70T.

15



60r - 24hr 6.622 16.588 80r - 36hr 5.209 15.836 According to results of the foregoing
experiments, it was confirmed that, if extraction is performed using 70 v/v% alcohol, contents of

ginsenosidggpRghand Rk 2§ yagpslightly depending upon temperatu]g%@g@@gg%@%g@@,()%slpfcially, Rbl

content is noticeably increased at 70C. In addition, it was found that a total content of ginsenosides
Rgl and Rbl is the highest at 70t. With regard to treatment time, it was found that, when treating
for 24 hours or more, contents of ginsenosides Rgl and Rbl are remarkably increased. Although, in the
case of treating at 80G tthe ceptents of ginsercesidesRglandRbl ate decseasedas theabment time
increases, this may seem to be due to temperature instability. It can be seen that an alcohol
extract of ginkeng istprefetabiy prepared tBrdughtreatmentat 70@ofoe 24 18 dwtiesndared HBIEC results
of the alcohol extract obtained through treatment at 70C for 24 hours are shown in FIG. 1.

EXAMPLE 911 68essifdradsorstion of DiaioRbiP-2GadsorptivhasintisT he bivohekegrhct of
ginseng obtained through extraction at 70C for 24 hours in Experimental Example 1, was heated and
concentratdti-ol S0, Then, Hier SRty Watetinemtam6urt bf $fictes i feigRIGAE Formed
concentrate tto sufficiently dilute the 20 concentrate, the diluted extract was passed through Diaion
11p50 adsStbichTASH HbErAbING = SEPONA amBcent IS e Adipbedto hBTRSREREX:
unadsorbectmée%efpéfslwgre remo,\clgq by continu%uesnlly flé)c\)/v?r]gediséiﬂ%d water_in an am%Llenrteof about 5

times the 25capacity of t & Tesif throug% tﬁléagdssorptlon resin. FoﬁSwiES%g,rfﬁer passing 20

vIv% alcohgljn amamaquny of about 5 times the capacity of the resin through the adsorption resin to
remove non-saponin components, an alcohol concentration was regulated to

It can be seen that an alcchol extract of ginseng
is preferably prepared through treatment at 70C for 24
10 hours and HPLC results of the alcohol extract obtained
through treatment at 70C for 24 hours are shown in FIG.
1.
EXAMPLE 1 - Process for adsorption of Diaion HP-20
adsorption ¥esin -
15 The alcohol extract of ginseng obtained through
extraction at 70C for 24 hours in Experimental Example
1, was heated and concentrated tc 80 brix.‘ Then, after
adding water in an amount of 5 times the weight of the
formed concentrate to sufficiently dilute the
20 -~ concentrate, the diluted extract was passed through
Diaion HP-20 adsorption resin, thus enabling a saponin
component to be adsorbed to the resin. Next, unadsorbed
ingredients were removed by continuously flowing
distilled water in an amount of about 5 times the

25 capacity of the resin through the adsorption resin.
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5 obtain a desired ginsenoside fraction. By using alcohol, elution began at an alcohol concentration of
30 v/v% and continued until the alcohol concentration reached 40 v/v%, resulting in a fraction
reinforced VWH‘ gl@%r)%%g% Rgl..Alternatively, elution using alcohol bggﬁn %%%? /e?

concentration of 50 v/v% and continued until the alcohol concentration reached 80 v/v%, in turn
obtaining a fraction reinforced with ginsenoside Rbl. From these fractions, contents of,-ginsenosides
Rgl and Rbl_ ere respectively measured through HPLC. The measurement 15results are shown in
Tables3and 4.  inadditiom@ftenysing 30140 Wb s56:8p 890v/MPp«E0 ta RO, ang 80 to 100
vIv% alcohol, respectively, to conduct elution, contents of ginsenosides were measured through
HPLC. The ameasurement 20fresulisware shownrieEIGSh2, 3¢ 4mndi5: fropt results shewnin FIGS. 2
to 5, it can be seen that a fraction reinforced with ginsenoside Rgl may be obtained by elution using 30
to 40 viv%o alesholgwhilecyieldingdstragtivharinforesd with §imsenusidevRbl witen-elatiomisn
25performed using 50 to 80 v/v% alcohol. NO 2010/053271 A2PCT/KR2009/006311 TABLE 3 Rgl
content CoftefiPsffifidehosidelin §inSORy extran e WA GiRBenyside R YeihforEsH fraetion 12

wit. % or more TABLE 4 ]
obtain a desired ginsenoside fraction. By using alcohol,

elution began at an alcohol concentration of 30 v/v% and
continued until the alcohol concentration reached 40
v/v%, resulting in a fraction reinforced with ginsenoside
Rgl. Altérnatively, elution using alcchol began at an
10 alcohol concentration of 50 v/v% and continued until the
alcohol concentration reached 80 v/v%, in turn obtaining

a fraction reinforced with ginsenoside Rbl. From these

. fractions, contents of -ginsenosides Rgl and Rbl _were
respectively measured through HPLC. The measurement
15 results are shown in Tables 3 and 4.

In addition, after using 30 to 40 v/v%, 50 to 80

v/v%, 10 to 20 v/v%, and 80 tc 100 v/v% alcohol,
respectively, to conduct elution, contents of
ginsenosides were measured through HPLC. The measurement

20 results are shown in FIGS. 2, 3, 4 and 5. From results
shown in FIGS. 2 to 5, it can be seen that a fraction
reinforced with ginsenoside Rgl may Dbe obtained by
elution using 30 to 40 v/v% alcohol, while yielding a
fraction reinforced with ginsenoside Rbl when elution is

25 performed using 50 tc 80 v/v% alcohol.
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Rbl content Content of ginsenoside in extract ginseng 2.0 wt.% Ginsenoside Rbl reinforced fraction 18
wt.% or more 5As understood from the foregoing results, an extract fraction reinforced with

ginsenosidgRaberBPbs3271 A2 PCT/KR2009/006311
TABLE 3
Rgl content
Content of ginsenoside in ginseng extract 0.7 wt.%
Ginsenoside Rgl reinforced fraction 12 wt.% or more
TABLE 4
: Rbl content
Content of ginsenoside in ginseng 2.0 wt.%
exXtract
Ginsenoside Rbl reinforced fraction 18 wt.% or more
5 As understood from the foregoing results, an

extract fraction reinforced with ginsenoside Rgl or Rbl

may be obtained by elution using an adsorption resin.
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may be obtained by elution using an adsorption resin. [CLAIMS] [Claim 1] A method for preparing
an extract fraction reinforced with ginsenoside Rgl from ginseng, the method 5comprising: adding 60
to 80 v/v% alcohol to ginseng and extracting the mixture at 65 to 75t for 24 to 36 hours while agitating, to
obtain an alcohol extract of ginseng; concentrating the alcohol extract of ginseng, 10 diluting the
concentrated extract with water, and then, adding the diluted extract to an adsorption resin in order to
adsorb the extract to the adsorption resin; passing distilled water through the adsorption
resinandthenelut(r@éﬁdfféhovingunadsorbed 15ingredients; and adding 30 to 40 v/v% alcohol to the
adsorption resin jo obtain ap eluate. [Claim 2] 20A method for preparing an extract fraction reinforced with
ginsenoside Rbl Fo]rﬁ‘iﬁh g, the method comprising: adding 60 to 80 v/v% alcohol to ginseng

and extracting the mixtyre af 65,tg 75t for 24 top?fgrggy{% §5wt}jl§_ agitating, to obtain fgieg%ohol extract of

ginseng; concentrating the alcohol extract of ginseng, diluting the concentrated extract with water,

and then, addingdhe dilutediextragt to;anadsesptien resin inorderto,adserp the extraetiothe adsorption
resin; 5passing distilled water through the adsorption
5 comprising:

adding 60 to 80 v/v% alcohol to ginseng and
extracting the mixture at 65 to 75C for 24 to 36 hours
while agitating, to obtain an alcohol extract of ginseng;
concentrating the alcohol extract of ginseng,
10 diluting the concentrated extract with water, and then,
adding the diluted extract to an adsorption resin in
order to adsorb the extract to the adsorption resin;
passing distilled water through the adsorption
resin and then eluting and removing unadsorbed
15 ingredients; and
adding 30 to 40 v/v% alcohol to the adsorption

resin to obtain an eluate.

[Claim 2]

20 A method for preparing an extract fraction
reinforced with ginsenoside Rbl from ginseng, the method
comprising:

adding 60 to 80 v/v% alcohol to ginseng and
extracting the mixture at 65 to 75C for 24 to 36 hours

25 while agitating, to obtain an alcohol extract of ginseng;
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resinandthenelutingandremovingunadsorbed ingredients; and adding 50 to 80 v/v% alcohol to the
adsorption resin to obtain an eluate. 10 [Claim 3] The method according to claim 1 or 2, wherein the
alcohol extract of ginseng is concentrated to 70 to 90 brix. 15 [Claim 4] The method according to
claim 1 or 2, wherein the adsorption resin is Diaion HP-20.

concentrating the alcohol extract of ginseng,
diluting the concentrated extract with water, and then,
adding the diluted extract to an adsorption resin in
order to adsorb the extract to the adsorption resin;

5 passing distilled water through the adsorption
resin and then eluting and removing unadsorbed
ingredients; and

adding 50 to 80 v/v% alcohol to the adsorption

resin to obtain an eluate.

10
[Claim 3]
The method according to claim 1 or 2, wherein the
alcohol extract of ginseng is concentrated to 70 to 90
brix.
15
[Claim 4]

The method according to claim 1 or 2, wherein the

adsorption resin is Diaion HP-20.
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