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SUMMARY

I. Title
A Study on the Strategies to Improve the Competitive Position of Korean

W¥hite Ginseng Industry by Improving Taeguksam Manufacturing Process

I11. The Significance of Problem and Objectives of the Study
Taeguksam is the most important export among Korean white ginseng
products. It did not have any competition in the major international ginseng
markets until the Chinese product with very low price enters the market. It
is imperative important to improve the competitive position of Korean
faeguksam to maintain Korean white ginseng industry.
The objectives of the study are as follows
1) To improve Taeguksam manufacturing process to enhance quality and to
reduce defect ratio which will affect competitive position
2) To develop the standard manufacturing process
3) To prove the economics of the standard manufacturing process and the -

quality improvement

III. Contents and Scope of the Study

The contents and scope of the study are as follows



1) Current situation of Korean ginseng industry
-Situation and problems of Korean ginseng industry
-Strategies for structural changes of Korean ginseng industry
2) Dynamics of major international ginseng market

-Taeguksam market of Taiwan

-Taeguksam market of Hongkong
3) Survey on existing Taeguksam manufacturing process
4) Improvement in heat treatment process of Taeguksam
5) Improvement in drying process of Taeguksam
6) To develop the standard manufacturing process
7) To analyze the economic feasibility of the standard process
8) To compare the changes in composition and adaptogenic activity for

different Taeguksam from different processing methods

IV. Results and Recommendations

The white ginseng processors, backbone of Korean Taeguksam manufacturer,
are losing ground with decrease in domestic and foreign demand, and
increasing in ginseng purchasing price. To improve the competitive position
of Korean white ginseng industry, it is imperative to revitalize the
Taeguksam manufacturing.

The Taeguksam processors have been using water blanching méthod in their
heat treatment’which causes the loss of valuable components and results in

high defect ratio around 30%.



This study developed the new heat treatment method using microwave to
substitute the existing method., And new drying process was also developed
showing that the 13% of moisture content is too low. The new standard
manufacturing process Wwas developed employing the new heat treatment and
drying process. Around 25% point reduction of defeét ration and 23% increase
in remaining water soluble saponins was resulted with the new process. And
Taeguksam from the new process had shown stronger electron donating ability,
reactive oxygen scavenging activity, Antimutagenic activity compare to the

raw ginseng, white ginseng, and Taeguksam with the existing process
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U et A=A £8EE 4-58(96-12041 o] ul3] Az7|o] ¢ 122 HHFHIUCH
upebd dF AR 9 A ARLEE 55-60CE UEhych

(4) 2n]

dF AzF 48 AFA ALY ATl A28 F4E Folda Eed e
7t 25 Axisle] 5 e25E AA”CL
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L elSA R AlzAde) UTILITY 9%

il chlk: % T | 2859 | FFAHEY T
1 | WORKING TABLE 800Wx1800Lx800H | ISET| - -
2 | WASHER 150kg/BATCH | 1SET| 2.2KW | 20 £ /MIN

3 | AUTO VACUWM SEALER,  2~3%]/MIN ISET | 2.5KW -

4 | MICRO WAVE OVEN 10KW 1SET | 10KW 10 £ /MIN
5 | HEAT DRYER 100kg/BATCH  |2SET| 15KW -
6 | STRAPPING M/C 25 STRAPS/M | 1SET 1KW -

7 | INSPECTION TABLE | 800Wx1800Lx800H | 1SET - -

8 | o]£-24 CAR 500Hx1200Lx1 000W| 2SET - -
TOTAL 220/380V ¢ 3 4P 45, 7KW/HR | 1800 £ /HR
th BlS4 7HEEE AR i E(2Y 3-1 BXR)

2}

pul
4
jtad
d

1338 A=zAdu] I 71AE A=A A

(1) A8 =HdelolE

€ % FREE

TYPE : VERTICAL

- % : 800Wx1800Lx800H
- gF : 2SET

ZIAAG + (7D GFA AL STS304E AMg- A Z3ic),
(L) |HRAE ol & 71AE 2B e Az}



MaRK | DATE wET SIZE REVISIONS ShNeTURE
L5
. -’ /\ e s e
27,000 £
. . Aol
Microwave oven AN A M 2] 7) Z ’
w
- Ev
po
=
A2
gAgieloltt A R YyYujo)lr gl
° NO NAME MATERIAL NO REQO! REMAR¥S
2% 12,000W x 27,0001 x 6,00011 = 98PY o ] P o |
AL 6,000W x 6,0001. x 4,00011 = 10.91°Y e 1 -—— —
AHEALE 6,000W x 6,000L x 4,00001 = 1090y e ' —
[ 10N
QM1 4,000W x 40001 - Isct B -
F Q142 9,000W x 2,000 - 3set - £nc m CHARGE
iz A s _ | Sereoey
k41 70491/ 9 (About) oRARNBY 1
: SCALE l / l B—@- DATE ORAWN , Tt
JAERTREIRAER S o | 3L

28 3-1 )24t St Az o wA =




(2) A%
&
TYPE
T b
£8%Y
FY

VAR

(3) ABEAY7
£ ac} :
TYPE

-
B
£059
AAAG :

(th) ol 7AZSIA A2
(gh) 2szgo] golst=s A2

150kg/BATCH

: DRUM %3 4] WATER SPRAY

¢ 765x1200L
3HP

(7}) YEEH] F2H F - HWATE 7Ro] A{E &

T3 A &t
(W) B g8 &l AHYHEAE 78UCH

(th) =jRL STS304 T ZetAE FIHHE o8 E3 2ol T

=% AAu.
(2h FYAYRAE GATME THYCE
(uh) 9ze) £ @ wjEo] Bolst=F MA Azl
(v} =EsAo] ASEA ZFENE LT

2~3E/MIN

: AUTO

550Wx900Lx850H

t 1SET

2, 5KW
(7)) AR Elolulo] &g BAFLE AT #7)
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Pol HEE ¥},

(L) LIHEA - U7 - S48t $algdo] A8 A A=),

(ch Aol BAlsw mashA =2y,

(2h) SEE 7140l Qo= 2RAE &4A AU T 4 QA A
gk,

(mh) AFHZE 713 HFES AHY A=Y

(4) MICROWAVE OVEN
2 8F © 10KW

TYPE : MAGMETRON POWER SYSTEM
SL:

T+ 2F . ISET

AQ%3 1 10K

ZVAAG © TN A Apgol A FUl(ch4d Partin Foam)#} uls H-E3 A}

(Microwave Research Center)?] A}e}E uW]z AA] d}4ict.

Vd

(5) 4

£ 2F : 100kg

TYPE : TRAY BATCH TYPE

Tt 2 : 1200Wx1150Lx1950H

4 & 2SET

£8%58  I5KW

VA © (71 LHAAE o] 71AE} AT A3t A2t
(Lh) 72122 STS304 &2 A2 sS4l Qe upzia)zt
(th 4B LEZEE] E = U=E AV Aojgx] 3



(2h) o] ARSHA A=sle] & EHE ALY 4 9= B2
A& 83t
(nh) @92 FIBIEE AFEst] A%}

(v}) BE FE2Yo] &3] 7Is3l=E AAYL
(A}) x50} WAl PTI00Q =M Ao 218+ #7]3]E ON/OFF
ula) o] LEAME B2},

Aol AZE U
HE

J_i!_
(oh) W&E FHA7t HES UFT2E AA A

: 25STRAPS/MIN
: MODEL TT805

t 600Wx1400Lx1535H

t 1SET

b 1KW

g (D) Sl AR AL AF2d

~

3l Y HeElold

* VERTICAL

: 800Wx18001x800H

: 1SET

D71 AR AL STS304E AHE A3t

(L) An21E o 871A% AT AFs 22t
(th) el@ol AZstA
(3} BEsizgo] Bolst=s A%



€ %2
TYPE

+ 3
T+ %
71 AR B

: 2SET

(1)
(th
(2h)
(mh)

: 200kg
: VERTICAL
. 500Hx1200Lx1000W

©(7h HEARA A - STS304E AR A2yl

o

HES Zufo]Z 1 - 50x40 ©]§ A|2jich

Ego] mo]Z ¢32 A

Z3]-¢-g gk CASTER 5% x}-q2o] 24 4 JEE 3o},
2

Hol ml#stA Azt

)

ot EfSA A2 DelI1A Abed

(1) WORKING TABLE

SIZE

Q' TY
MATERIAL
TABLE
FRAME

LEG

(2) WASHER
CAPACITY
SIZE
Q" TY

: 800Wx1800Lx800H

: 1 SET

: ALL STS304

: STS304 PLATE 2T

¢ STS304 50x40x3. 2T
: STS304 ¢50 PIPE

: 150kg/BATCH

¢ 765x1200L

: 1 SET

—45—



MATERIAL : STS304/5S41

DRIME ¢ 765x1200L

SHAFT  : ¢40x1300L
INPELLER : PLASTIC BRUSH
POWER  : 220/380Vx ¢ 3x4Px3HP

(3) AUTO VACUUM SEALER
CAPACITY : 2~3%]/MIN
SIZE : 850Wx600Lx220D
DIMENSION : 1160Wx900Lx980H
Q' TY : 1 SET
MATERIAL : LOCAL HE3]A} o] Fuj

(4) MICRO WAVE OVEN

(7}) Fu AR 3)AHc}Y Partin Foanm) 2]2|A] A}
CAPACITY : 10KW
SIZE
Q" TY ¢ 1 SET
MATERIAL : STS304/SS41
MAGNETRON 5KWx2EA
HIGH VOLTAGE TRANSFORMER
FILAMENT TRANSFORMER
CONTROL TRANSFORMER

BLOWER



MICROWAVE &3 ZE3x

TUNNER 915 MHZ 5KWx2EA

WAVEGUID 915 MHZ 5KWx2SET

SOIT WAVEGUIDE

IN SIDE : ALLUMIUM

OUT SIDE : SS41 PLATE

CONVEVOR SPEED : 1~10M/MIN

COOLING SYSTEM WATER PRESSURE 400KPA

COOLING WATER VOLUME 5KW 1EA 8 £ /MIN

MAGNETRON TEMP’ INPUT : 30°C o]3}
OUTPUT : 60C o3}

EXHAUST SYSTEM

EXHAUST DUCT

CONTROL METHOD

TEMP' CONTROL : 0~100C

TIME CONTROL : 0~180MIN

CONVEYOR MAIN DRIVE MOTORo] INVERTER “dX]

ELEC’ SOURCE : AL 380V ¢3 60HZ

(U}) Microwave Research Center(m]= HE3]A}) A}ok
Microwave magnetron: 30KW in steps of 1-1.5KW
Microwave Frequency: 2450 or 915 MHZ

Electrical Supply: 3 phase 4 wire system with separate earth
Voltage: 380V

Frequency: 60Hz



Cooling system: by water or air
Safty system: maker’s spec.
Dimmensions: 3,5-4.0m(L)} x 1.5-2,0m(¥) x 2.0-2.5m(H)

Conveyor(Tflon coated) with all rollers

18 Al £ dFyo] /MLt efFA AR ZAHo] AR microwave ovend A3}
Y EFOF Microwave Research Center(m]=r AEZ|A})o] ovend] HAE 228t /&
L 2A oo BA HAF microwave ovend] Al ofge} Zrl,

© Microwave power generator

74
2450MHZ $50, 000
915MHZ(30Kw)  $55, 000
915MHZ(75Kw)  $67, 500
° A HFEE TowriAl 10052, ]I 3HFol 2000Kge] UAIFE JIE, &

20Kkwr} Hs3lch

o Q14ke] ylgsko] 2u|E F7FY u] 2450MHZE= 270¢) generatorZ} E.QS}L}, 915MHZ
o] AL $10,000 - $15,000 2k =715 5}1te] generator® 7Hsdic}.
o oLl Microwave Ovenl® AAY 79, conveyor®} programmable control

consoled 7|31 power generator® E3¥l 7172 ti&3} Attt

714
2450MHZ $120,000 - $140,000
915MHZ $130,000 - $150, 000

© Holding tunnel?d] B}Lo] 718 4 &: $10,000-$15, 000
© Batch type(915MHz at 30KW)2.2 HAY A9 : $100,000-$110,000 including a



programmable heating control system.

© Magnetron A[0]-§ L JFA|ZE

Ak Tube 7| %714
2450MHZ 3, 000hr $1,500
915MHZ 5, 000hr $2, 500

(5) HEAT DRYER
CAPACITY : 100kg/BATCH/4HR
TYPE : BATCH TYPE
Q' TY : 2 SET
MATERIAL : STS304/SS41

IN SIDE PLATE : STS304 2T

OUT SIDE PLATE : SS41 1.6T PAINING FINISHING
INSULATION : ROCK WOOL 80mm

FRAME : SS41 ANGLE 50x6T

AIR DIFFUSE WALL : STS304 1.2T
AIR CONTROL PLATE : STS304 1.2T

HAND CATCH : STS304 6T

~ PACKING : SILICONE
VERTICAL MOTOR : 3HPx220/380Vx ¢ 3x4P
FAN : STS304 SIROCCO TYPE
HEATER : 12KW TUBE TYPE
HEATER BOX ¢ STS304 1.2T
OVER LAP DOCR ¢ STS304/SS41 1.6T
HINGE 1 STS304



AIR IN-OUT LET HOLE : STS304

AIR DAMPER © MANUAL TYPE

AIR FILTER

PRE FILTER

EXHAUST DUCT : STS304 1.6T

TRAY CARE : FRAME STS304 25x25x1.2T

VAT GUIDE STS304 25x25x2. 0T
HAND CATCH : STS304 R/B ¢13
CASTER : URETHGANE 4"
VAT STS304 1.2T HAIR LINE

(6) STRAPPING M/C
CAPACITY : Z5STRAPS/MIN
ARCH SIZE : 850Wx600H
M/C SIZE : 600Wx1400Lx1535H
Q' TY : 1 SET
MATERIAL : 34t AEHa} o2 7a]

(7) INSPECTION TABLE
CAPACITY - : FREE
SIZE : 850Wx1800Lx800H
Q" TY : 1 SET
MATERIAL : ALL STS304
TABLE : STS304 PLATE 2T
FRAME : b0x40x3, 2T



LEG 1 STS304 ¢ 50 PIPE

SIZE : 1000Wx1200Lx500H
Q' TY : 2 SET

MATERIAL : ALL STS304

PLATE : STS304 PLATE 2T
FRAME : STS304 ANGLE 50x6T
HAND CATCH : STS304 ¢ 32 PIPE
CASTER : POLY URETHANE 4"

A 2434 EF AXITFY BALES

A 242 B2 A2 /pEE ARVEE o83l elFte A2E Ff vsiue
MAEIE 7188 W3t vlaste] ZAFez 4 -Fr1ster gdon, £ E4oA

£ 20,0002(12,000kg) 2] EfFi 71FAl uvEhbe ZIE V€S2 AWEIE 37

= gl A AE e EEFHl vt BfFHE ARANAS ol Uehies X
e A SAMAEH HEANERE FEY $ gt oF EAMAE}E AV
THEE AT FF A= wFate] JIEY] WY eE Az SAR
A SHE Uetn, oldl: 7I&Yol AY Z¢ IS FE B0
B27) wiEel e REZEC] wiA UsbA At 2EF ] o3t MicrovaveE
317 wiEo] FEEEol WA UIIA] kol Hrl FAo] 4314 Hrl o] T &
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ZARo] wlg}l $A4F-Xul-MAt-d4H 8] (80-95T] Ego 20-3087 4L)-AR-Mg-
2%, elS4t B £ a7 d3 AEE FFA sA-Aul-Ait-nfojag el o
AHel-Az-AE-242] 3R AzHATi,

TEIEE 105T AYrtgdAdzy, AW L SoxhletF &y, Rehia e

rl

semimicro kjeldahld(Kjeltec 1030 Auto Analyzer, Tecator, Sweden)®.2 &3 H 2
4o AAFIAS 6.258 I3l A&sidon, RIEL AFYHPo 2 HHsY
T 2MRE $ MolMdf(total dietary fiber, TDF)8] g sy,
TR HUFZ 100xo] A THEF, 2, F MoldfF W HEY & WkeE veh
dct.

g $&9 Az 4 F& &
=4k, W4, elSAt A, ElS4F BE £ 2m BEe] HOE Mo 5ufe] & o} 80%
HErSE 78t} 3AY ZtZ) 23] RNig R_RFESI] 5 FEET 8% WYL FF

B Azsach & ¥ AR EF Kevor' o dFLYOR gaoizisle 229
o] &S HH3IAL, 1000Xg2 YHF2SIY 7H8AY AP ERS FEYLE {UTF £



& T&S At

o}, ¥ Ak (total saponin) F

7} AR dF F&E Y 80% wghE FEFES Fig. 4-13} Yol A3l £ Alx
dere  upda-sat wjayPos gasiglon), ¥2 AuME ginsenoside-ReS

o]-&3te] 23t

Ginseng

Extracted with 80% MeOH
for 1hr,

Supernatant

Extracted with Ether
f 1

I Evaporated in vacuum

Aqueous layer Ether layer

water saturated n-BuOH
| |
n-BuOH layer Aqueous layer

‘ Extracted with

| Dissolved and filled up 50mé with MeOH

Saponin extract

Fig. 4-1 Procedure of sample preparation for total saponin determination



B}, Ginsenoside &4

44 9 80xmEhE F2EL AlEd AL Fig. 4-13 Zo] ANH A= F&
2.  pmembrane filter(0.2pm pore size)Z ojHste] HPLC(Waters, co.)E
ginsenoside-Rbl, Rec, Rd, Re, Rglg EAsigdcl™. g8 ="ye
Lichrosorb-NHz(4.6mm I.D. X 25cm), &Uf: acetonitrile : water : n-butanol = 80

0 20 : (V7v), 8nj8 o]s5&=X= 1,0nt/min, RI ZAE7E AFEsigc)
Al fEld 24

7 AR dg FEEI 8% WEE FEES AFTYLE Sl 55 ¥ FHI 3
slo] & 5o wWhhel wiel Fig. 4-2¢} Zo] AAe] & F FFHFE 7 AR HF 7}
/4 T8 Eare 5 °Bx® ZE3le] membrane filter(0.2um pore size)E {33t F
HPLC(Waters, Co.)E® K@ RALE EAMsigdct. YL carbohydrate analysis
colum&, &M acetonitrile : water = 80 : 20 (V/V)& o]&3}gs, £uje olF

&2 1.0nf/min, RI Z&71E AH&sigch



Ginseng

Extracted with hot water
or 80% MeOH

Extract

l Dissolved in water

Aqueous solution

| Extracted with Benzene

Benzene layer

1

Aqueous layer

with water saturated n-BuOH

Agueous layer

n-BuOH layer

Evaporated in vacuum
Added with 80% EtOH
Centrifuge in 8000rpm for 20 min

Supernatant

Sugar analysis

Fig. 4-2 Procedure of sample preparation for free sugar analysis.

3. A3 ¢ 23

7 Qe
R B



APEE E4% 43H= (Table 4-1>3} Zt}

{Table 4-1> Approximate composition of fresh ginseng and some white ginsengs

( %, dry basis)

Fresh ginseng White ginseng Taeguksam A Taeguksam B

Crude protein 15.04 12.59 15.33 13.34
Crude lipid 2.05 1.08 1.04 1.15
Crude ash 5.25 3.13 3.42 3.27
TDF 9.79 9.72 15.46 13.36

Carbohydrate 67.87 73.48 64.75 68. 88

44g 7H3Y W EAE RAUL A2 Yiol} ol 2eolnE X

S4B ZurA wko] Site] wis] 4 AA Ushten, ZAWE 7} EF
sake] of 508 4202 Fo] BYUTL AEJIY feiwol TuH P wIe Wi

[

| 73.48%2 713 Wk efF4f B7E £4k3) uls:3t 68.88%, d4 A gt gl=At AV}
64.75%% 71 HolA d ATA] EE oFEE FAHE ALF nitigc

b, 3% 48

w94, EiEA A elSA BY A4 &3} 80% HiEE F34]9)
(Table 4-2>2} Zc},

P
e
A
flo



<Table 4-2> Extraction yield of fresh ginseng and some white ginsengs by hot
water and 80% methanol extraction

Unit @ %

Fresh ginseng White ginseng Taeguksam A Taeguksam B

Vater 56. 4 39.9 42.9 46.6
80% methanol 15.8 20.5 20.0 21.9

G FEA TES 80% HTE FEEC IR AR ERAN AFoE <o 2w
ol A UEHTL JHEIA %L +48 & $80] 56.4x2 J1F Yo, Ey

g SAY 945 8GN I A 247 39.9, 42.9%2 WA UErlygt) bl
AESlelBE @ MY i Be I AT T ARCE o 10% PR w2 3
2 TEE Ushiol $4 JIdgd det £& $20 Holvt dge ¢ 4 gl
ch 80% HRhE F&9] £&2 d4FEAE Gl falol JE Hyen, wWatelt
4 A, BE 20-21.9%9] W3 €S vehigic

th & A= 9 2 ginsenosides?] 2%
T 8, IS A iS4 BY 9 333 80x HwE £2E9 & almy

TE FEsl #19 1A A2 AEo] tiste] Aty ake (Table 4-3p3 T
=2



<{Table 4-3> Total saponin content of of fresh ginseng and some white ginsengs

by hot water and 80% methanol extraction

Unit @ %

Fresh ginseng White ginseng Taeguksam A Taeguksam B

Water 2.40 1.73 1.45 1.79
80% methanol 2.15 2.99 2.81 2.35

<Table 4-3>¢] ZAE BH, & fujol me} 471x] A& F A= 2] ol v}
E2A Uetdch 5 F&4 7HESA 42 £ F AEUO] 2.4E TP UL
o, BEE AT 34 Ax ]I 2YolBE AT elS4 BErl HIEE Ev
of 200l A2 1.45%2] F AIZd YIS Uehlo] E AH EH0E U2 ¥
Azdo] 4% Zeg wvigch BIE W Y= i vE] of 28% J= 3
< 1.73%8] & A2d ¥ vehigled 7HEA RAY EIE g2 g AlEdo
A" Zez sitdnh 80x HWYHE £&2 F¢ @5 FEIE 2T G| 2.9%=
718 A Jvelgth weld st £& gule wet F&Fo s § A=Y
gapol 7} thE AL ¢ 4 Yk AA LUt Gyl BEALE HEY o F
2 44 F& el g8 FEEE ATk FS 2T ol 5 A st A=

Ef it Ao B E BAW W2 nlo|ABHO|BE A3t efF4 BRTE AREW S

Aol FHA "ok 2L ugrh. ol EIE BUIAYU dF Hde 7184
WHo g Witolul BlS4E Az & wf /MRl FAFHE AR go] "Wrle
2& vehd 2o REFEY &0l IEF JRPEE AT et dg AeE

Atedch



4712 A= d4 W 80% mghe F&E2] ginsenoside-Rb;, -Rc, -Rd, -Re, -Rg;
2] ML (Table 4-4>8} 7t}

<Table 4-4> Ginsenoside composition of hot water and 80% methanol extracts

of fresh ginseng and some white ginsengs

Unit : %
Hot water extract 80% methanol extract

Fresh ‘White Taeguk- Taeguk- Fresh White Taeguk- Taeguk-
gingseng ginseng sam A sam B ginseng ginseng sam A sam B

Ginsenoside-Rg:  36.52 55.15 68.66 67.89 3551 40.22 39.19 43.18

Ginsenoside-Re 15,17 10.29 8.96 9.17 29.16 1393 1458 17.10
Ginsenoside-Rd 1.69 1.10 1.00 1.38 1140 297 2.51 190
Ginsenoside-Rc 10.67 5.88 2.99 413 6.08 9.08 9.40 8.81

Ginsenoside-Rb: 3596 2757 1841 17.43 17.85 33.80 34.33 20.02

CTable 4-0>¢] Z3HE BE FUY 2E8TE ALY F9ol= Puhyol The &

A B4, BlSA A 2 el 34 B2 ginsenoside ZAo] 2 xjo]& Urehjgrh @4

)l

T29 #9 ginsenoside-Rgld AWRE 42 36,52 o|x|qt E]IAt A9} B
68.66, 67.89%% <f 2u]e] & vlehfgith 28U ginsenoside-Rbl-& HIT|E EfZ
A As} Boll $4te] 1/28%¢l 18.41, 17.43%7to] $-85 o] 919t} Ginsenoside-Rgl
Ginsenoside-Rb1®] thEHAU otelatgg v Axle 23207 gA%E, Fx:=
T2 F2288 T ginsenosideFFHUE 2hzhe] okz)zbgo] A tl=r}. o]9)
e AME B 418 shgbyol thE Wi ASold S 8mjE 233 gals
TEFH U AlEd 4 ginsenoside /o] IA CIERE B84l el o
gazs =2tk £ 4 vk @9 el Aol eI Ae} E]T4 B & Alm



d golle 2 Aol7t AR ginsenosides] 2/u]o] glojdE HE & xlol7} ¢
RoZ Uelsich

dHEQl FHPolA AdE E8UHY F& Bulrt ohe} YUEE XYM AR
T 4 U 8% HEE FEME g4 FE3 uHIRE A2 sgdgel thEA

Az Wik AEHE ginsenosideR ol & ol E LFehfit).

fr

it

4, 4k, BTG4 A W elS4 B B4 | 80% miEE FEEQ fElY =4S
2%t A3} rhamnose, glucose, fructose, sucrose, maltose?] 57} felwto] ZHS

]
glom, 2L <Table 4-5>2} 2},

Me

iul

{Table 4-5> Free sugar composition of hot water and 80% methanol extracts
of fresh ginseng and some white ginsengs

Unit ¢ %
Hot water extract 80% methanol extract

Fresh ‘White Taeguk- Taeguk- Fresh ‘White Taeguk- Taeguk-

ginseng ginseng sam A sam B ginseng ginseng sam A sam B
Rharnnose = - 256 401 - - - 2.04
Fructose 0.73 3.55 165 428 2.39 242 1.37 0.85
Glucose 215 11.20 3.98 748 2,61 5.56 371 1.24
Sucrose 36.18 26.61 3L.69 50.88 91.11 3736 39.60 59.92
Maltose 60.94 58.64 | 60.11 33.35 3.89 54.67 55.32 35.95

1 Not detected
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ok,
fijo

ARED JHEddel Azt THE 4, WAL w34 A%k B, &%)
1% 2ol & Hol7h glgith a7 WielAE e4 $23} 80% of

oA e thEX|ElE fructose, glucose, sucrose, maltoseRto]

x
el
FE R
FREol g9, @4y nlela2golBE @AH e)F4t A% Bol rhamnose® 7}
Z} 2.56, 4.01%% TRF o Qlivh. itz Ui, FA Fo Relw ye R
Sol T Mol NE rhamosert FHEEA] geul vls] Faloldz A&HAin
B Z10E Ho} rhamoset F4& HAU FYet= 5 dXasts PojA
REEE ZoR Roln 2 AYolMgl o] gAY B T Pajo| B

do
w

ik
o tu o
i

)
n

Y, 4572 A8o] 2E maltose®} sucrose?} 7H Wo| FH8E o] 914l ok el
Aolut Mie] B9 £& gulol WE ReT 24 Aolsl vlad Hgoy Sale

BF @ &l vis] 80% W &2 9ol sucrosed] Fato] 91.11%% &gt}

471 A Ee] ZThe 13.34-15.33%, ZAYL 1.04-2.05% 23 E L 3,13-5, 25%,
& Aoldfie 9.72-15.46%, YA 64.75-73.48% Helo] gPolgrt, 23 S8 o
°] 80% mghE FERTI ANHOE <F 2u] ol4 A Ueldon, szsix
U T dF FE $80] 56442 JHF 3T

AL 2 A FEA FHY F AR 24052 SbY Yol 2EE o],
B4t A Bl BETH nlgS Euj of 20x0l4t HL 1.45%9) 2 AEW fg U

»
W



ElUigitt.  Ginsenoside X2 €4 F&A| ginsenoside-Rglo] 44+ 36,52% o]=|ut
EfS4t A2} B 68.66, 67.89%= oF 2u]e] #ur& UEehAgirh Ginsenoside-Rbl Ej
4b A%} Bol 18.41, 17.43xto] FR-ES] gt ¥ elZ4 Agt el=4 BY & A}

ZEl ool & xloj7t UA|W ginsenosides?] ZAdulo] Qloj = ME & o]}
fiE ZAos ety 80% mEhE &2 FPoE sRRie] tiEA A2H Wi

A EEE ginsenosideR’gol] & Xlol& Uehfgict.
T4z Wi E 44 FE3 80% HEE F& 2R IFenlE tEx s
fructose, glucose, sucrose, maltoseRto] ¥r-FElo] AXiwt & A2|H =4 A2l B

o= rhamnose’= Z}2} 2.56, 4.01%% #-{F o] ogch

A2 T, T35 2 A& ol ATHL=E Al 2= Hefso] gton oo
HALE 7HAL drh i Ee2 ABERF B JF

H gFo] galy 2AE T2 e vl FE FHER TEW SR, LRE B

R, BHEH, B &% ARER 2 EEIcizs Ho i,
4839 5 I Fko| AdRE Y Qibo] HuHoT @AFEI] AFE AL o

13093 FEolm, B3| 19699 23] Brekhman o] ite] FAEAE Frjy
Al F2o)A FHH o2 Aysiodrh. Brekmand oF2|shA AR oA Qlate]
ZREet BA 2 wSol el AFPHL woiFE Feln sty &, AASF Y

7+ AEF o] A3 U wl A AP, Yol AXHA FFojN &

T B30t Q4] ZAREE P o]2Rt ZE-& adaptogenic activityz} 3H4



th OF ©S dFAEo] 3 At Tee] U At FAEC, i YLE
d&, BIR, PO, gdAstEE, FUE, SH2EHE AstaE, @IA
TA7ZA 2 AR T vaelE Tl i FoR ¢g8A gt

Va2 ThE Gt AorRet o] A opdeielA A E ] HrlE /g ¥1H
U3 BEsigoy, eud i Yol ulel 58317 ¢l3 o8 Jix wyges 7t
B St ith A oE ZHA AAbdel wiet A¥ B¢ AR, 45 3y
HEEE Zo] ofUzt Tes AV Slvhe Aol F4AES Bilo] A=

i gtk T AT FA % e AT ARALoEN 4F TAF

7t EBEEHE] olE FHgol AT FEFEY A4S YA & gof FALo] ¢

of &35 W LS §ol3A T B ozl FUERY BEFHYL Ushi:
gEA Yrp®,

1960 ] Jdd WAAEe dFU vl 84 WAR e $&d0 1% w
or, #&%ol FA SIS A YaABolnh. B BG4 AL WA gL
Bl A AR 75 - 0= EAL B&ollq 20-258 5o @AY F A=A A=
H Yt o] dEAE] WAl g4 02 AT U B Qi §EHEC] UaE
EE REEE SHE ofUzl st ¥/HEE oA "k webd dAzE 33 A

N
ofp
B
0t
B
ofp
ofN
=Y
o

ol-&q dAz] el sl ARY eI AR YL R VAP W3} o)

mEt £ dFoME 71E d¥A el 44 U nicrovaved ol g3 @Az Wyl 9
A, 94 5 7Rt whE 9t AEEY NERY
BEAN A2dl O ABZALE S Qlate

Y BYE 1) T 8, 2) gESH ¢



24, 3) HYFA 4 4) ¥YERRI 5) dFY 5P ozt 2RIAE Foz ¥
Zstgich olol Zt YL tiEY 4 e vl A&, AuY APPYPE A9t
7Rl wE i AEEY HEREE AME R vlas] Kol

2. AgAE 9 9y
7} Qlae] Farst B

(1) A=Zols

Blois Wd®e] wlal A2 F&E 0.1nle] olghe 0.4nlE 718t % DPPH £
(1,1-diphenyl-2-picryl hydrazyl, 4X10™M) 0.5ml& 7}5}o] vortex mixer® E3}gh
¥ 517mollM FFEE AT AAFASL iRyl it FHEY #A Ao
2H Uehidrt

(2) oHddELEAT

H3AE RN BAAEY olAE £ASL % 5 PAWo] Fojel 2YsHa

E3E 10018 w3gch a8 the, 337TAA 147 whgAl7l whgolg 1ml 3 3to]
2% ZAM8-o8 5ml I GriessAle} 0.5m18 7}3t ¥ Alo|A 2087 W
< 520nmolld FF=E FFsIACE olAUE &AL thelo] g3le] AR of
dargd el wEL 2 Vel
a-c
ol E £A%(%)=(1- ----) x 100
b



a t 1mM NaNO; &0l A|RE H7Iste) 142 WhgAI7 kg EH=
b : lmM NaNO3 €42] F3=

c: AR 25Be F3=

(3) ¥ AtA(Reactive Oxygen Species) A A%

3 4tA &AL superoxide dismutase(SOD)2] superoxide anion radical &A%
3

o
Ly
o¥

}= Beauchamp®} Fridovich®] xanthin oxidase® o]&3F ZFuhy®lg w

AlA Fig. 4-3 9 4-42} o] FAstArh

xanthine oxidase xanthine oxidase
hypoxanthine-~==--~-------—- >xanthing-----=====--o---- yuric acid
i
o
{
neotetrazolium-------- >red color

(read at 540nm)

Fig. 4-3 Principles of xanthine oxidase assay system



Sample extract(0.1ml)

0. 5M, potassium phosphate buffer(pH 7.5)
16% TritonX-100

1mM EDTA

1.2mM neotetrazolium chloride

xanthin oxidase

2mM hypoxanthin(start Rx)

stop solution

|

spectrophotometer
read at 540nm

Fig. 4-4 Procedure for the determination of reactive oxygen(02’)

scavenging activity by X0D assay

AR FRE
Bdakas £A&(%) = (1 - ) x 100

blank®] F%4= 3




L ¥EdHe] 9 ¥y

=

=
o
1
e,
e

o] Al

Maronz} Ames?] W ‘%o uwla} preincubation test® o}-&3dto] WaAlxE 2] S¢iw
o] oA EIE ZAISHTh

Z WHE cap tubeo] 4% S-9 mix 0.5m18} 47}x] WAAE 2Z2E 0.1pl, EdH0]
2} 0.1ml, nutrient broth oAl 3}5ut wjok® T2 0.1ml(1~2X10%ells/ml)E Y3

0
PE A vortex ¥HF 37T A 20& 7 oflv] wjefdtgdch T 45TY top agarE 2ml%

\{

A8} vortex¥t F mlE] ARH FFIA HH HI vjx|(minimal glucose agar
plate) $lof FF Z@sle] 37CoA 48A1T wiRF EFEZ(revertant)?] +&
B3toct olwf AUMH E¢@WoldY vEE AMSY I sl HA4E UehdR]
TEEH 2 FHolYd 2-nitrofluorene?] Z-$-= 4ug/plate, HF¥ol4d Trp-p-2
lug/plate® stglct. 2zt Asiuich 3708 FhE AHE3tdn & Ao AT &
o] WMAAES] 22EL EQHOIE SuUsHA Yokt olu) 47kx] WAAE 22E
| 9= &I} (inhibition rate)= [(a-b)/(a-c)X100]22 Ueljded o
714 at EdWoldT & wf EHEEUSF, be AR FEEH EAWHYE B4

 EHEEUS, o= EUH0IY 2 AR FEE EF U= BY B

5
fr

rr
=3

lo
it
[ne
% o
[0

(2) In vitro YA =] A

In vitro QAE F2] oA BPe ZAAole AMuiely $ejve ¢Hxlz H2E
TUT SN-U(AY AZF), SNU-CA(eIBY AEF) F SNU-182(¢t HEF)E o %
stglt}. Microplate?] well®W EFEH L AXY 4= MXE ZXo] tst oujUEL B
3] ZAHSIg S welld RPMI 1640ui=] 180ulell 1 x 10" E33 tlg PBS I DMSOo]
A 7 wxY ABEFEES 2014 HUSIgoh 3 e 4827 Bt Co,



incubatorollA] 37°C, 5% CO; Ex3tollA 4 Wl F A|BHEE0] 23 M= F4
=] BHL EA8}7] $i5te MIT assay™' & AA|s1gich

ol "SI

(1) Macrophage( A HE) BHE A}

AAMESR J774A. 1 ATCCE HE| Eohie 7102 trypsinizationd}] single
cell suspensiong THE F MESFE ASE o well B 2 x 10°/200u] media® 2
Zslglom PBS I IMSOo] &3iAZ ZH HEo] AEFEFES 20ul¥ HUBsiych O™
T 48A]7t Z4t C0; incubatordllA 37C, 5% COp EX|3lollA] wjerdt F A|2F&
oa] BAHE AMAES] Ve A2Ze] AYEYL Miva 5(1990)8] PP &
sty A @ staict.

(2) srax] ¥4 AA(anticomplement activity)

FRAGAY ZFA] L7-EE Normal human serum(NHS)& T=AlFE ALl ZF
she 25-35419) AZE el HUR FE H¥L Yoz A2t (Canpbell et
al., 1974). RA THL Mayerd (CHw assay)o] wet 3¥sigen, £54 88
A=} & (ITCHs, inhibition of 50% total complement hemolysis)EA FEA] FEE &
At

Z, Al ¥H, 252 gelatin} 3uM2] Ca™, 10mMe] Mg™7} ¥-R-H GVB™(gelatin
veronal buffered saline, pH 7.2)$8} 3%} ZH-4o £33 ARE Z}z} 50u1% 313}
of 37ColA 3087 1x WEANFE o] yhgdo] GBTE 350u1% FEli, olA&
10-100812 A% Attt thA] of7lel 750018 GVBTE 71t ok ¥ A% HE
T(1gM haemolysin sensitized sheep erythrocyte)E 250u1%2] 7}s] 37CollA] 147t 2

2} MRS AR QAAIEE 2,501 8 7isle] iHE-& FAAZTL olE WY& 2,800



rpm oA 1087 AAEe]ste] ol ZF5 e FIEE 412 meolA & sHoch
gt ¥rEa

(1) dEEE ¢ A=Y F .

Agol A FE2 777 oF 2208 ¢ 3 Sprague DawleyBFGlaL, EFe
2 AgEgen Aget E2 AHrRo] HABESE st

4712 AAAE (A, B4, ElSAA, BlGAB)Y FEE2 tubed AMESY] SUF
2 Fostgen, Ao AEH FEE &F2 HU H8FY 1/3) L MY F
FELE Foslglnt. AR TS 1Y Y 33U o]FoH e, tRZTL 4
A B2 e Fodyrh

]

(2) FrEAddE

FE2 Bde YA 3 &FFA &, A 4dlend] EFOl £ 22TY
ES 4l.5en 71 A& v 10ty Yol fEA7Icht A5 E] 433 w2y
w Sgu7ix|e] Azhe &P st

n}, ofehzo] 2% T 54 BEE

) AUSES A8, AR U ozt o

Agol AH8Y EBE ERA} o 230g ¢t 47 Sprague Davley¥H 8, AEHL
= AgEgon Are B& AH2ol HANES sjgc)

ofEbzo] o1 ¢ S4o] nAE WAAEY RIEAE AWRI] st AHgY

AR FEE22 U4, £, U3 9 eiSABY E4F&E0lgon, R 4

&2 sl W 10ufe] F S£Folglt). webd AEZ S F 8F(Y4 AE d43 2



E 435, T 23F)olgden, 7o vz gujuzZ(tIRI+EH Foii)
& Arlstgnt tzEe B3 AE FEE dile] AeF AdeE Fousen
1 134 747 FoqsIgTh

et ge] Rt FEL AN FY AE FEES FAT F, AT XA
e U2FEE ALy BE AEFEolA 50%2] oj%h&& 1.201/110g body weight?
§¢2o2 tubeo] 3grh |

’

(2) SOD(superoxide dismutase) 2]

oElSE FoqF F, 1227 EAY g FEL oHE= nl3A]7]aL heart
puncture® dto] 7t Mzo] @ojd wizlx] g e F AL FH&sigih A&
7 AEEHA dry icedlA WHAIZ F EAMAAA -70To] BAstPen, A=
SOD B4 10Y ool BF o]FojATh

Hag X Bo| A E Huje 2ufo] s|Fsl: PBS buffer(p 7.4)8 ¥i FHEHY
F 3,500rpmoll A} 1587t @4l este] AEdE Al o] 45 PBS buffer® 50
wl &7l The o] 50ulE SODEY EAol ARgstaich @A FE& Lowryy
& o] &3t £l

SODe] EAe SODEA A]ef(xanthine, nitrotetrazolium, EDTA, ¥MIUEF §9f)
1.45ml0] 7o) ASAg 50ul ¥rlsla, BESALEC] ZAT ThE CuClE ol W
28 AXAF| L 560mmoll A FEHEE 5%t SOD 82 unit/100mg protein ®
FAstgict,

3. 2s 4 2%

7h Make] Barst 8%

o1AH( Panax ginseng C. A. Meyer)?] TIZHQ FLe ZRIE(T dA=lo] $a

M



Brekhanen® QIS ZAAIL MY wBoldd AYYE wATE I 5,
adaptogenic activity® BTgslgct. A oe E uf adaptogen AL 343}
A3 BHRFHEE 7P Eeisty A2 £4, A4, el24A 2§ el=S4Be] ¥4k

i

3}8/& ZAFois(electron donating ability), opdid £A% L VAP

& W

(Reactive Oxygen Species) A%< &A% ojs] A¥ BTl <(Table 4-6)2
AL W BEAA 2 BB d4 9 oTe 22E9 ANTRS EFT A=
2, ufo]AZRo|HE o83t EANT ¥ ARAIE PHE ol8T elI4BY ¥
gol 7I1E WHLoE A2F efF4AY ¥ Hrl 2 ALE UEIWTHp0.05).
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{Table 4-6> Electron donating abilities(EDA) of extracts obtained from white ginsengs
with different processing condition

Hot water extracts 80% Methanol extracts
Type of
ginseng  Dose of soluble FEDA Available Dose of soluble EDA Available
solid(mg/assay) (%) activity? solid(mg/assay) (%) activity
Raw ginseng  100.0 b - 100.0 70.4 111
25.0 59.8 3.7 25.0 68.6 10.8
2.5 9.4 53 2.5 7.4 1.2
Vhite ginseng 100.0 - - 100.0 73.3 15.0
25.0 80.9 32.3 25.0 72.3 14.8
2.5 18.2 7.3 2.5 8.6 1.8
Taegeuksam A 100.0 - - 100.0 74.8 14.9
25.0 84.2 36.1 25.0 74.6 14.9
2.5 10.2 4.4 2.5 10.8 2.2
Taegeuksam B 100.0 - - 100.0 79.0 17.%
2.0 78.1  36.4 25.0 78.3 17.%
2.5 53.6  25.0° 2.5 37.3 8.2

® Available activity = Yield x EDA(%)

® Not determined

® p < 0.05 compared with hot water extract of Taegeuksam A

4 p < 0.05 compared with 80% methanol extract of Taegeuksam A

Taegeuksam A : Commercial product manufactured by current heating method
Taegeuksam B : New product manufactured by microwave heating system
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Fig 4-5 Nitrite-scavenging effect of extracts obtained from white ginsengs with different
processing condition
Nitrite-scavenging effect of aécor‘bic acid(1l mg/assay, positive control) was 100.0%0. 23,
87.2x1.31, 62.9+0.46 and 50.2%0.95 at pH 1.2, 3.0, 4.2 and 6.0, respectively,

d : 1.3 mg/assay, : 12.5 mg/assay, B : 50.0 mg/assay

aa  effect of 80% MeOH extracts determined at pH 1.2, ab : effect of 80% MeOH
extracts determined at pH 3.0, ac :@ effect of 80% MeOH extracts determined at pH 4.2,
ad  effect of 80% MeOH extracts determined at pH 6.0, ba : effect of hot water extract
determined at pH 1.2, bb : effect of hot water extract determined at pH 3.0, bc : effect

of hot water extract determined at pH 4.2, bd : effect of hot water extract determined at
pH 6.0
—89—



(Table 4-7) Reactive oxygen(0; ) scavenging activities of extracts cbtained from white
ginsengs with different processing condition

Hot water extracts 80 Methanol extracts
Type of
ginseng Dose of soluble O scavenging Dose of soluble 0 scavenging
solid(mg/assay) rate(%) solid(ml/assay) rate(%)

Raw ginseng 50.0 -2 50.0 73.2+1.23(11.6)
12.5 9,2+0.61( 5.2) 12.5 27.01+0,35( 4.3)
1.3 0.6%+2.29( 0.3) 1.3 ND

White ginseng  50.0 - 50.0 80.3%0.23(16.5)
12.5 22.4+1.82( 8.9) 12.5 24.3%1.10( 5.0)
1.3 NDP 1.3 ND

Taegeuksam A 50.0 - 50.0 %72.00.68(14.3)
12.5 28.1+2.52(12.1) 12.5 “16.8::0.69( 3.3)
1.3 ND 1.3 ND

Taegeuksam B 50.0 - 50.0 64.4+3.45(14.1)
12.5 26.11+2.13(12.2) 12.5 9.5+1.01( 2.1)
1.3 ND _ 1.3 ND

® Not determined

® Not detected

¢ Available 0y scavenging activity = Yield x 0y scavenging rate(%)

d p < 0.05 compared with 80% methanol extract of Taegeuksam B

Taegeuksam A : Commercial product manufactured by current heating method
Taegeuksam B : New product menufactured by microwave heating system

Activity of superoxide dismutase(from bovine erythrocyte) used as a positive

control was 70% at concentration of 0,5|g/assay.
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Fig. 4-6 Antimutagenic activity of extracts obtained from white ginsengs with different

processing condition against indirect acting mutagen, Trp-p-2(0.25ug/plate)
Distilled water and Trp-P-2(0. 25ug/plate) were used as
positive control, respectively,

A : 80% MeOH extract, B : Hot water extract
*p<0.05 compared with 80% methanol extract of Taegeuksam A

Taegeuksam A : Commercial product manufactured by current heating method
"Taegeuksam B : New product manufactured by microwave heating system

a negative control



{Table 4-8 Antimutagenic activities of exracts obtained from white ginsengs with
different processing condition against direct acting mutagen,
2-ni trofluorene(4lg/plate)

Hqt_ water extracts 80% Methanol extracts

Type of
ginseng dose of soluble Revertant Inhibition Dose of soluble Revertant Inhibition
solid(mg/assay) (Mean®S.D.) rate(%)  solid(mg/assay) (Mean®S.D.) rate(%)

Negative 31+ 5

control®

Positive 615+ 91

control®

Raw ginseng 50.0 -° - 50.0 255+ 61 61.7
12.5 752+119 0 12.5 2924119 55.2
1.3 7271+ 77 0 1.3 394+ 53 37.8

Vhite ginseng  50.0 - - 50.0 221+ 46 67.4
12.5 758+ 22 0 12.5 249+ 51 62.7
1.3 589+ 57 4.5 1.3 594+ 36 3.5

Tacgeuksam A 50.0 - - 50.0  , 337t 33 47.6
12.5 724+ 11 0 12.5 333L 36 38.7
1.3 662+ 17 0 ; 1.3 568+ 31 8.0

Taegeuksam B 50.0 - - 50.0 242+ 6 63.8°
12.5 735+ 50 0 12.5 305+ 30 53.1°
1.3 541+ 62 12.8° 1.3 467+ 38 25.4°

# 9-Nitrofluorene(4yig/plate) was used as a positive control.

" Distilled water was used as a negative control.

¢ Not determined

¢ p < 0.01 compared with hot water extract of Taegeuksam A

® p < 0.01 compared with 80% wethanol extract of Taegeuksam A

Taegeuksam 4 : Commercial product manufactured by current heating method
Taegeuksam B : New product manufactured by microwave heating system



{Table 4-9> Cytotoxicity against SNU-1, SNU-C4 and SNU-182 of hot water
extracts from white ginsengs with different processing condition

Percent survival(%)

Cell Dase
line (ug/ml) Raw ginseng Vhite ginseng Taegeuksam A Taegeuksam B

SNU-1 1 96+3.7 10014, 7 91 +3.5 82+3.5
10 95+6.5 93+3.5 83+6.5 80+1.0

100 82+3.1 © 90+2.9 71+0.9 78+1.5

SNU-C4 1 99+4.4 1006, 7 104+7.4 88+2.5
10 106148 95+2.7 99+3.7 87+6.0

100 104+7.2 11645.9 97+3.1 77+3.3

SNU-182 1 9240.3 95+2.3 81+5.3 74+1.5
10 92+1.4 9%6+1.2 86+1.4 77+1.8

100 83:+4.0 88-+2.2 74+5.2 74+2.5

SNU-1 : Stomach tumor cell line
SNU-C4 : Colon tumor cell line
SNU-182 : Hepatoma cell line



{Table 4-10> Cytotoxicity against SNU-1, SNU-C4 and SNU-182 of 80% methanol
- extracts from white ginsengs with different processing condition

Percent survival(%)

Cell  Dose :
line (ug/ml) Raw ginseng ¥hite ginseng Taegeuksam A Taegeuksam B
SNU-1 1 10243.8 10847 10146.3 97+3.1
10 10491 1029.1 9241 9045.3
100 107£3.8 10269 90+2.6 9142.0
sS4 1 1105, 4 111+49.4 116:45.5 909.8
10 11347.3 10349.9 101477 8149.4
100 10549.4 9492 10269 18+3.9
182 1 99439 104£4.2 90+6.7 83+3.0
10 104453 108£2,2 89+4.6 8564
100 111433 115+3,2 9344.7 9+3.4

SNU-1 : Stomach tumor cell line
SNU-C4 : Colon tumor cell line
SNU-182 : Hepatoma cell line
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o} Z&sH= B EHe] tI=Y] dELE AH}. AA dite tigAle of 20-30%
E AR JE olfo ¥ YELE <A & panaxan A-U 52 21F0] ¢
BA 3, dFFEEddA Eel, S oA 4 tigA W Jlel oidAst A
Hol7lsS BAEIATIL FRAZEE Ul A2 od8ix gl 53] datelAd
FEA BHE Uehde odAle F4E8°] a-1,4 galacturonic acidojW 19
rhamnose, glucose, arabinose® TAH HElz} A1 Edz a4 glch

{Table 4-11)> Macrophage-stimulating activities of the extract obtained from white
ginsengs with different processing condition

Hot water extracts 8% Methanol extracts

Type of
ginseng  Dose of soluble Nitrite prduced Dose of soluble Nitrite prduced
solid(mg/assay)) (umol/10%cells) solid(mg/assay) (pmol/10°cells)

Raw ginseng 2.5 78.813.56 50.0 ND?
0.5 27.2+4.67 12.5 ND
Vhite ginseng 2.5 39.7+6.50 50.0 ND
0.5 13.810.96 12.5 ND
Taegeuksam A 2.5 41.5%2.12 50.0 ND
0.5 3.0%0.66 12.5 ND
Taegeuksam B 2.5 2.3%1.78 50.0 ND
0.5 1.8%1.80 12.5 ND

® Not detected

Taegeuksam A : Commercial product manufactured by current heating method
Taegeuksam B : New product manufactured by microwave heating system
Activity of Y-interferon(positive control) was 34.9 pmol/10%ells at 10 unit.



{Table 4-12> Anti-complementary activities of the extract obtained from white

ginsengs with different processing condition

concentration ITCHso (%)
Sample of extracts
(mg extract/ml) Hot water Ex. 80% MeOH Ex.

Raw ginseng 0.01 50.70£4.73 63.81+5.73
0.1 76.16%+1,24 ND

White ginseng 2.5 82.84%1.58 81.93+4.38
0.5 N ND

Taegeuksam A 2.5 75.40%1.27  72.30%0.29

0.5 ND 32.841+5.50

Taegeuksam B 2.5 70,93+3.65  19.27%4.34
ND ND

0.5

ITCHso of red pepper hot water extract(positive control) was 88.32
at 0.5mg/ml,

® Not detected

Taegeuksam A : Commercial product manufactured by current heating method
Taegeuksam B : New product manufactured by microwave heating system
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ATk BIH 3 gt A4t oj2¥t YIIHIE glycogen W ATPE O fEFCE

AHESEaL B4 2 pyruvic acid®] thAlz} Hge] o) Uehdcia sty

{Table 4-13> The effect of the extracts obtained from white ginsengs with d1ffer‘ent
processing condition on the swimming time

Initial Final Weight Swimmimg time(min)
body body gain Mean Median % increase
wt(g) wt(g) (g) over control
White ginseng Hot water Ex.
1/3X 231.08%39.82 254.92+37.32 23.84%15.76 135.20 84.46 166.60
3X 222.951:30.86 251.69%32.32 28,741+ 4.27 127.80 71.25 124.91
Raw ginseng Hot water Ex.
1/3X 222.57x17.49 252.88%16.13 30.31* 5,55 133.30 37.73 13. 08
3X 227.17+£24.69 256.29%26.41 29.12+ 8.31 84.47 54.17 70.98
Taegeuksam A Hot water Ex,
173X 221,88+22,09 249.34%25.33 27.46+ 530 64.51 46.34 46,28
X 219.71+£24,75 250.15%20.43 30.44% 6.43 45.76 40.38 27.45
Taegeuksam B Hot water Ex.
173X 224.68+27.52 250.81%37.55 26.13%11.93 58,07 53.46 68. 75
X 219.92£20.12 247.781+28.38 27.85%14.23 73.00 44.42 40,20
White ginseng MeOH Ex.
1/3X 222.19£29.96 250.25+28.85 28.07% 3.60 105.70 72.47 128.74
3X 220.44+23.48 248.20£29.83 27.76% 6.36 151.87 128.16 304.55
Raw ginseng MeOH Ex.
173X 224.591£26.78 253.65+28.55 29.06+ 8.63 111.26 82.65 160.89
X 222.041£26,80 254.74%25.26 32.69+ 3.24 49,26 42.91 35.45
Taegeuksam A MeCH Ex.
173X 221.87+£19.60 251.50%22.79 29.63% 6,97 78.01 42,93 35.51
X 228.06+20,70 258.31%+23.92 30.25% 4.15 39.56 37.19 17.39
Taegeuksam B Me(H Ex,
1/3X 228.48+16.48 260.47+21.47 31.98%+ 9.76 38.99 38.61 21.88
K. 220.00£20.91 252,27+24,94 32.27+12.21 113.63 62.78 98,15
control 226.56116.39 259.07+24,20 32.51*11.07 37.14 31.68

Taegeuksam 4 : Commercial product marufactured by current heating method
Taegeuksam B : New product manufactured by microwave heating system

—102—



o, g2 S4ol Uit ZET w3

{Table 4-14>oflA UEIG 8le} Zo] Wit AEo8HE I FE2EY £/ 9 §9
Zako] FA GOl SODEAE2 AL Aol7t g ZALE ettt 7He] sDEEE o
3t treatmento]] H¥E MIIA LA U F o] dUrh ol oEhE EFo] JRE U

A ok whgE, 7he] spEAe] ¥7] WL E AHch

{Table 4-14> The effect of the extracts obtained from white ginsengs with different
processing condition on the body weight and weight gain of SD rat

Initial Final Weight
body weignt body weight gain
(g) (2) (g)
White ginseng Hot water Ex.
5% 237.93+13.00 290,23+16.60 52.30+16.02
10X 234,31 7.79 284.89% 7.09 50,58+ 4.04
Raw ginseng Hot water Ex,
5X 230.76%=15.95 291.15%17.11 60.39£12.10
10X 233.50%11.86 287.13+17.41 53.63% 9.31
Taegeuksam A Hot water Ex.
5X 237.19% 9.18 289.98%10.70 52.79% 4,51
10X 232.66%+11.91 286.12%14.88 53.471+14.80
Taegeuksam B Hot water Ex,
5X 229.39124,96 287.32%19.84 57.93+13.47
10X 235.17%10.15 288.47% 8.40 53.30%x 7.62
control 232.05%22,91 293.64+12.54 61.59+22,.34
control +ETOH 233.44%+ 7.95 283.47% 5.64 50.03* 6.55

Taegeuksam A : Commercial product manufactured by current heating method
Tasgeuksam B : New product manufactured by microwave heating system

2 §] AE2 olHoiAtiYa AEIFHY F &
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{Table 4-15> The effect of the extracts obtained from white ginsengs with
different processing condition on the SOD activity of liver in SD rat

liver liver wt SOD
Weigh(g) mg/g body wt unit/100mg protein

White ginseng Hot water Ex. .
5X 10.060.60 34.69+1.64 1207.97+199.18
10X 9.90%0,62 34.78£2.31 1173.90+196. 57

Raw ginseng Hot water Ex.
5X 10.16%+0.75 34.87*1.13 1185.68+=170. 97
10X 9.9711.34 34.63+3.09 1218.44+258.15

Taegeuksam A Hot water Ex,
5X 10.17%0,92 35,03%1,92 1171.64%189.01
10X 9.51%1.07 33.15%2.32 1149, 57x215, 37

Taegeuksam B Hot water Ex,

5X 9.63+0.83 33.49%1.26 1178.18:281.09
10X 10.2 %0.60 35.37%1.96 1149, 571261, 55
control 9.51+0.45 32,4712, 46 1160.25%192. 98
control +ETOH 9.76x0.64 34.44+2,55 1115,03£210. 37

Taegeuksam A : Commercial product msnufactured by current heating_ method
Taegeuksam B : New product manufactured by microwave heating system
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