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Objectives This study was conducted to investigate the beta—glucan, ginsenoside
content, antioxidant activity and safety of modified Kyungohkgo added to Sparassis
crispa and Hericium erinaceum.

Methods The marker compounds contents, antioxidant activity and safety of modified
Kyungohkgo were tested. The contents of beta—glucan and ginsenoside Rb1, Rg1,
and Rg3 marker compounds were measured, the antioxidant activity was measured
using 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging activity, and a
safety test was conducted via single dose toxicity assessment.

Results Analyzing the contents of marker compounds showed 351.75 mg/g of be-
ta—glucan, 0.0327 mg/g of ginsenoside Rb1 and 0.0802 mg/g of ginsenosai Rg3. In
the DPPH free radical scavenging activity, the inhibition concentration 50% of modi-
fied Kyungohkgo was 0.2880%. The scavenging activity of modified Kyungohkgo was
5.49% activity at 0.05% concentration, 89.66% activity at 0.5% concentration, 94.68%
activity at 1% concentration, and 96.06% activity at 5% concentration. In the single
dose toxicity test of modified Kyungohkgo, a dose of 2,000 mg/kg B.W. was set at its
highest capacity and observed after oral administration to female and male rats. No
toxicological findings were recognized. It was observed that the resulting lethal dose
can be set to 2,000 mg/kg B.W. or higher for both females and males.

Conclusions The results of the experiment on modified Kyungohkgo showed that the
marker compounds contents were beta—glucan and ginsenoside Rb1 and Rg3, that
antioxidant activity was observed through the DPPH free radical scavenging activity,
and safety was confirmed through the single dose toxicity assessment. (J Korean Med
Rehabil 2021;31(1):95-108)

Key words Modified Kyungohkgo, Beta—glucans, Ginsenoside Rb1, Ginsenoside Rg3,
1,1-diphenyl-2-picrylhydrazyl, Single dose toxicity assessment
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2 AT7RE AS7ER] g zlate] oy
A 713 AAY] MY &3 Zatol| thste] A%
v AR =P, F7HE o2 AHEH EEo|MA(Sparassis

crispa)2 B-1,3-D-glucand} 7 thefst Zeld|E 315t
5 wol rshal o] WY &4 H 3k a0}
SHA| 61—-?{—7) zfl-oﬂ_.S) grABPo] f-a83k a39-= UJeERE
ZOZ dHA U= aAjolH, o] ATollA BTt
Ql g RamEseIHA AA7E 2,2-diphenyl-1-pic-
rylhydrazyl (DPPH) free radical 42753} total phenol
FFS FolstA S/, WY cytokineol] (1o
A} interleukin (IL)-2& Z+4E, IL-102 715 e
o] &Aool FAETAL AR vl AT

= Fg ol H X (Hericium erinaceum)g NFEHA
= Haaiald As3mALe &3k AR
B-glucan} -2 TFFA| 2} A hericenones, erinacines
o} 22 aromatic 3}&'D o] E3JE o] glom, =TT
B2 ksl EJ»} AARAE REEYE 1}
B2 oAl A vu;_zzﬂ]
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Ak ST
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AEQ) A% FTNAFIFEA 5 B SHL Qo

=
ARt o] X AF] AHFE FHY < A
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#38ted Good Laboratory Practice (GLP) 1S5S &
4 T A Aol E0] A3
23 E‘t—‘.i“&} ﬂ]zﬂ«] DPPH free radical 471843 9]
2k 5 BEsta, of2 A T T3 Fo
FAARE M5t HAA =4 w32 U1 vt o
-

EH(Red ginseng radix)S 31 HEHFAE, ),
B2 (Poria cocos) B BB I (Poria cocos Bark)= ()
n) (3, ), B (Honey)S WSR-S, ),
AR B Rehmanniae radix)S (F)FAHAZH(FA4E, ),
HAEF(Asparagi radix) o FEd(EE, ), WEs
(Liriopis tuber), 771 A Lycii fructus) A3, =),
EEoIH N (Sparassis crispa) GHFO] L= FIHEE,
k), = Fg oI H X (Hericium erinaceum)-S (B)3 A
AF71EAE, =)olA BF Uite = 98t
A&t

H SFe TYPASE T4 430 g, WEH 2,100 g,

160 g, &5 160 g, 7714 300 g, FEEo|HA
=oAL 680 g, HHT] 160 g0 = A3
SZ AAIFEF 96,000 g, B 9,200 g& A
8315t Table T).

AZPHE Foligte] AAE PHE FE3AT
WA GFANES A7) i BAF 14,000 g& =371
(FAFA, FA, ol wof vifsta, viE 4
Eol| A 2t57](5 A E7 1A Bl A 9,600 g
S AAHFE 68.6%). BRI} B xﬂ&ﬂﬂ H

A APAR 4200 g2 vAELE} SR, olE WA
F 9,600 g7 3 9,200g< A #LEHA S A=
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Table 1. Material Content of Modified Kyungokgo

Category Scientific name Amount (g) Ratio (%)
Solid materials (A) Red ginseng radix 430 1.9
Poria cocos 2,100 9.1
Asparagi radix 160 0.7
Liriopis tuber 160 0.7
Lycii fructus 300 1.3
Sparassis crispa 210 0.9
Hericium erinaceum 680 3.0
Poria cocos Bark 160 0.7
Sub total 4,200 18.3
Liquid materials (B) Rehmanniae radix (Juice) 9,600 41.7
Honey 9,200 40.0
Sub total 18,800 81.7
Total (A+B) 23,000 100.0
ARehmanniae sadix Red Ginseng radiy, Sparassis Honey 2 ggﬂj |' | 3D H'"E'lz'—?-?_l', IIA'”ECAI'O“: "‘ki
crispa etc
- ORE!
] | oy | ASmrtule] G4 Wk TA Aol
[N | Mix dough | HF AL FAJSTIHR a7 sA EATdAA
3

L

| Double boiling : 1st (72 hrs) |

Ir
| Maturing : 1st (24 hrs) |

=
4
| Double boiling : 2nd (24 hrs) |

{1

| Maturing : 2nd (24 hrs) |

IL

Manufacturing Finish : Prototype
Product

Fig. 1. Manufacturing process of modified Kyungokgo.
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2) HEFESRZ 2

(1) ASxHR

HEl S0 S0 AFE AIFEdS F83
ol EFEZH-L D-(+)-glucose (Sigma Aldrich
St. Louis, MO, USA)Z AM&-3} T}

(2) A 2 A i

O FF8H =A

FFEHE 5479 mge AFASI HF F37} 100 mL
o] HE=E SRl 3] = 547.3521 ug/mL F=
_q] Lz_%on oz U]'—‘}iolll 74 at/«] z}M KR .r];'g]] xF
AAS =742 343k 11.4032, 17.1048, 34.2095,
68.4190, 136.8380 ug/mL =2 EFgH oz THET

Ty
Co., Ltd.,
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Ql A A8k, 35 Bol g A9 85% olek:
gAoF A7 20 mgd 10 mLACZ A&sla 7
10 mLE& 7}git). o] & ofde}olA)(20,000~60,000 U/mL)
°F 0.1 mgS 3k, 0.1 N SIS EF g4 0|83}
o] pH 692 3 F 20°Coll A 24172t Zeste] G4k
SAITE 0.1 N A8l o R pH 5008 5y A%
Z}o}lA|(1,600 U/mL)ZE 0.1 mL ¥ 1L 37°CollA 241752k
Zelste] gARs)A|IZITh Z 2| o}A)(600~1,300 U/mL)
°F 0.1 mLE 93 0.1 N FASIEF §H0 = pH 7.5
2 3 F 37°CA 2A1ZHERE HEste] EaARE|AR]
t}. ol 2 FFFATHA(10,000 U/mL) °F 0.1 mLE ¥
0.1 N G4H8-H O 2 pH 4.8F 3 3 60°Coll A 2413t
sl gaRsAIRITh SRS El 95% o
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3) ZIM|LLAIO|E Rb1, Rgl1 2 Rg3 &8

(1) A=

A Aol = ol AHEE A= A5t
e AR8Sl o, EFEZ 2 Ginsenoside Rbl (Wako
Pure Chemical Industries, Ltd., Osaka, Japan), Ginsenoside
Rgl (Wako Pure Chemical Industries, Ltd.), Ginsenoside
Rg3 (Chromadex, Los Angeles, CA, USA)E AHE-3FHTH

(2) A & T

O FFZ8Y] =A

7} #5522 Rbl 7.15 mg, Rgl 9.1 mg, Rg3 6.78 mg
S AFHE HE 237} 10 mLo] HES 943] o
Rb1 706.42 ug/mL, Rgl 928.14 ug/mL, Rg3 562.062 ug/mL
5o o vhEglon, A7 2 913l
EFLALS 25 mL 70% HEEo] A8 &AL
25 mL & 50 mL= 83 = HEHI FE(0.45 um)E
&7} 71 Ginsenoside Rb1 1.2375, 6.1876, 30.9380,
154.6900, 309.3800 ug/mL = Ginsenoside Rgl- 0.9419,
4.7095, 23.5473, 117.7367, 235.4733 ug/mL = Ginsenoside
Rgl-2 0.7494, 3.7471, 18.7354, 93.6770, 187.3540 ug/mL
20| APEACE WEo] AT

@ ABEN 2A

ANE LAFE 70% WS 25 mLE 4A3] &5)A]
713, % 50 mL=E Sk $ 9Bl ZE((0.45 um)=
A3 A NPEYo = sk

® 4% =4

#41& 93] S-DAD/FLD HPLC system (Shimadzu
Co., Kyoto, Japan)E 2833121, Supelco discovery
C18 column (4.6x250 mm; Sigma Aldrich Co., Ltd.)<
Aarete] 48 WAty FUE AEE 10 uLi e
W, L5 40°CE FA8IHIL | mL/min £52 7087k
283t A ). o5/ acetonitrile} SFHTE AHE-SH
2™, 5 min (20:80), 20 min (23:77), 25 min (30:70),
30 min (40:60), 35 min (50:50), 60 min (85:15), 62 min
(85:15), 65 min (20:80), 70 min (20:80)% AAH =R o™
A= ofgf o] AlxbA g o] &ste] AEskaith

Ginsenoside _ 188Nl FE(ug/mL) x HFFI(mL) x 3| 4uls 1

(mg/g) N EAHHFHg) x 1,000 1,000
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4) A= 71710|4°| DPPH free radical AH&EM =X

(1) Atz

O ANF=2

2 Aol AR AlREEE Aol H, Al
F 71ZHE3t A-2(1~30°C)l B
o]-gst] ZAstATh

Q@ Fdiz==4d Z 7|EpA ¢k

Fikst 245 913 FHNZEZ S L-ascorbic acid
(Sigma Aldrich Co., Ltd.) & A&} 0™, Aol A&
¥ AleFS DPPH (Alfa Aesar, Ward Hill, MA, USA)%}
ethanol (Duksan, Ansan, Korea)©] A1t}

(2) N=HERL

O ANFEE 2 Aok =4

LS SRS il AU E o853
o ZALa7MHRe 0.05%, 0.5%, 1%, 5%, L-ascorbic
£ 0.0005%, 0.001%, 0.0015%, 0.002% &== 2+ H
TSHTE o|83dte] ZASITE DPPHE ethanol&
o]-g3t] 0.2 mM FEE ZASHAT

® NEE T4

AL 7S 71m)9ks} L-ascorbic acide] ZF # €]

52 7748 tH(Table 10).

@ A5y ¥k 9 FFE =4

96 well platedll Z+ w58 ZA|&E3} 0.2 mM DPPH
4 ethanols 1:12 EF3te] 92 & A4 3081t

23R 2= HEgAI71 L ARt deds A
F 517 nm FANA FFEE SHSIATE DPPH free
radical 2ASYE (%) ol 2& o] &3l 4H&E3t

Aok

A
DPPH free radical scavenger activity (%) = 1 - ? * 100

A ARBA FAE
B: BARe FAE

Table IL. Group Composition

@ FAAY

Zh A A 33] WHE SAste] W £51AE
Uehfilon, SPSS B 2 138 (Ver. 19.0; IBM Co.,
Armonk, NY, USA)< ©]&3to SAEAS 34313
o}k WA, Levene’s testE 33+ 5 one way analysis of
variance (ANOVA) testE A A1, AH T 2] 0]
I 24k FEA ol whet AR (4ol
5423% 749 Duncan’s 4%, ko] o|&E A
Dunnett’s T3)S 28R oM, AZFIHS 95%2 A
sttt

(3) GLP statement

AN @AE 73317 0)-2] DPPH free radical 4718
4 SN O E=A AFHITE “TNK-2020-000097°©]
), BE HX= GLP 40l &3t AAIskTh
T3 HAIEATY ‘DPPHE ©]-8-3F free radical
A& S AIE protocolF ATHPHI| F3e]
stk

I B

5) Rat0f] CHEH AL 1 710|89| Cts| AREN SMA|E

il

(1) &2 M=
@

43

==
OE'

> M
no"

rlo

Sprague Dawley (SD) ratE ©]-83}%.0m1, Fof
A AR 2 BE = 53 20, 9 20v1E] 657 rat
02 AFHE A 168.6~190.8 g / UA 121.9~1349 g
o)t B AFE FERTH [HE z1]16977§ (2020-02-11,
dENA)] E AP FE TS HE [HE A15944%
(2018—12—11 IR ol =A% (Xﬂ)ﬁPii}@%ﬂf\l
T4 3 FESAAS A oJa A=A
(IAC—2020—0871).
@ 23 %=
B AF e AFEE A
NEELDS AHd & 73

PE AHESHAT

Group Name
G1 (TS) Modified Kyungohkgo
G2 (PO) L-ascorbic

Concentration (%)
0.05, 0.5, 1, 5
0.0005, 0.001, 0.0015, 0.002

TS: test substance, PC: positive control.
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Z} stainless steel cage (310Wx500Dx200H) B 3“]—31
oJstE AMFSIFE O, B 25 21.3~22.3°C, HFUHEE
45.5~54.8%, 371315~ 10~203)/h, ZBF7] 12417k A
2 FY 2L FAO0(3F 08:00-20:00/% 20:00~08:00),

Z% 150~300 LuxE FAIBIA AL, Al AR Eet
= Rodent Diet 20 5053 (Labdiet, St. Louis, MO, USA)

g, 9= ROFE AFEA AAAFHTH
Q8282 50 U
D oFE =A

AEtE +
of B AFEES A + 729A
mg/mL, 100 mg/mL %
&3ttt

@ g A4 W 7 24

2 AEY AEEd lEr %tg 2] oFF kA
A T oFETe =4 71

Eo]S 2,000 mg/kg B.W.
o] FLES 1,000 mg/kg B.W., A&
B.W.o2 747} A3t dxao2e AldEd &
o 37} % 131 o] RYPA S Fosh= 734 =z

bl

Table IIL Group Separation of Single Dose Oral Toxicity

2, 3 B 4l BT

@ AFHst

AT =4 Al & &Y A, A= Fof 7iA] 23,
Fo A 5 7 B 14LdA e ST

® —‘T‘—Zﬁ iZi

Fol T 14dA BE AESE=9] o AAE AR
% isoflurane (O}O]E\jﬂ'—ﬂ stuAIeE, A, =) vk
stel] WA Afete] ko2 7S AARIAT o
A71e TASHA ool =AM TR HAle AAlEHA|
3kt

@ FAAE

& AldolM= AlF dlolEel el SPSS T ==
I3(Ver. 19.0)S o|&3te] BAAEE sITh ©A,
Levene’s testE &3l 544 AAES F3AL, ol %,
one way ANOVA AARE 3313 T

(4) GLP statement

AN QA Ratoll tiRE AEarbge] 34 4754
A (FATTH) SE2A AIFHSE ‘TGK -2020-0063°
oln, ®= HX}= GLP 7140l Fske] AAJSkd=T,
= ofzobA A 1A A2018-93% (2018-1-21) “HIY
A #7137 OECD “Principles of God Laboratory
Practice, ENV/MC/CHEM (98)17 (as revised in 197)’<
et et om, A AF oA aA
A2017-713(2017-08-30) ‘2ekE52] HAQ7]1=, [
1] SIFAZZANEE 7|E0E AIFYHAT

Group Sex Number Nl;gilﬁgls()f

Gl Male 1101-1105 5
Female 2101-2105 5

G2 Male 1201-1205 5
Female 2201-2205 5

G3 Male 1301-1305 5
Female 2301-2305 5

G4 Male 1401-1405 5
Female 2401-2405 5

Injection volume

Injection liquid measure ..
J d Injection route

(mg/kg B.W.) (mL/kg B.W.)
0
500
10 Oral
1,000
2,000

G1: control group, G2-G4: injected modified Kyungohkgo group. Four different dosages of modified Kyungohkgo were orally
administered in this study respectively (Gl: 0 mg/kg, G2: 500 mg/kg, G3: 1,000 mgkg G4: 2,000 mg/kg).

B.W.: body weight.
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é"’ RO
2) ZIM=AIO|E Rb1, Rg1, Rg3 A& 24

7L 7 ko] A=Al = Rbl, Rgl, Rg3 A+
< B4 A3 Rl AR ASHA B9kem, Rbl
1) HIEIZ2Zt 42 B sho ko] a9
0.0327 mg/g, Rb3 0.0802 mg/g | FEEAT
a7t wEEEL AES A A9 (Table V, Fig. 3).
351.75 mg/ge] FraFo] IF = ATKTable 1V, Fig. 2).

1. ZST7I01 319 HEZRZ ZMIAOLE 24

02020022258-1X10
D2020022258-2X10 12

o
s (AL
&

AU

b
Rcorba

350 400 450 500 550 600 Waelength (nm) 350 400 450 500 550

[B-glucan standard]

[B-glucan containing modified Kyungohkgo]

Fig. 2. HPLC analysis of beta-glucan contained modified Kyungohkgo. HPLC: high-performance liquid chromatography.

[Ginsenoside Rgl, Rbl & Rg3 standard]

[Ginsenoside Rgl, Rbl & Rg3 containing modified Kyungohkgo]

Fig. 3. HPLC analysis of ginsenoside Rgl, Rbl and Rg3 contained modified Kyungohkgo. HPLC: high-performance liquid chromatography.

Table IV. Analysis of B-glucan Content Contained Modified Kyungohkgo

B-glucan Concentration (ug/mL) Volume (mL) Sampling (g) Dilution Result (mg/g)

1 40.6020 50 0.5240 10 348.68

2 41.7730 50 0.5298 10 354.81
Average 351.75

Table V. Ginsenoside Rgl, Rbl & Rg3 Contained Modified Kyungohkgo

Ginsenoside Concentration (ug/mL) Volume (mL) Sampling (g) Dilution Result (mg/g)
Rgl 0.0000 50 4.2931 1 0.0000
Rbl 2.8074 50 4.2931 1 0.0327
Rb3 6.8822 50 4.2931 1 0.0802

www.e-jkmr.org 101



ol - P - WY - YFA - =g - P

2. 4L71710|4t0| DPPH free radical A& =X
1) 4= 107t0|8te| DPPH free radical AHEME(%)

AFEZ A7 GH)E FEE(0.05%, 0.5%,
1% % 5%)F 12|35l DPPH free radical 2AZAH =
2 =43 A} 5.49%, 89.66%, 94.68% L 96.06%2]
S HYoH, ICs (50 % TAHES YER= 55
< A= A3 0.2880%2] FEE 4AHEE THTable VI,

2) L-ascorbic acid2| DPPH free radical 2H&H
E(%)

A% L-ascorbic acid (G2)2 &X'3(0.0005%,
0.001%, 0.0015% = 0.002%)% 23t DPPH free
radical 2AZAEE =43 A 24.36%, 54.48%,
83.96% 2 95.17%2] %W S Bon, IC50 (50% %W
ES UElE v5)< 43 23, 0.0009% ©
AHEE QT Table VI, Fig. 4).

Modified Kyungohkgo

[ ]

L-Ascorbic acid

N

Fig. 4. Analysis of DPPH free radical scavenger activity in modified Kyungohkgo and L-ascorbic acid. DPPH: 2,2-diphenyl-1-picrylhydrazyl.

Table VI. DPPH Free Radical Scavenging Activity of Modified Kyungohkgo

Group N Concentration OD715 DPPH free radical scavenger activity (%)
Gl (TS) 3 0 0.556+0.010 -
3 0.05 0.528+0.004 5.49+1.84*
3 0.5 0.058+0.002 89.66+0.09*
3 1 0.030+0.004 94.68+0.70*
3 5 0.022+0.010 96.06+1.79*
G2 (PC) 3 0 0.676+0.009 -
3 0.0005 0.511£0.001 24.36+1.01*
3 0.001 0.308+0.011 54.48+1.02*
3 0.0015 0.108+0.004 83.96+0.59*
3 0.002 0.033+0.001 95.17+0.17*

Values are presented as meantstandard deviation.

DPPH: 2,2-diphenyl-1-picrylhydrazyl, N: number of well, TS: test substance, -: not applicable, PC: positive control.

*Significantly difference from Control at p<0.05.

102 ] Korean Med Rehabil 2021:;31(1):95-108.
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0
AHOIE 4l old} =Ab -
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A7 T AFEEE Fool o *} TeEe HE
3 24 AU
H A Ut ARk B A BE ol A o] =
Fard-e WEER YT Tables VII, VHI) F9 A7)el et $9HF AA Ay, BE Eoto|
Al ol A HEEA U THTable X).

Table VIL Mortality after Administration of Modified Kyungohkeo Table IX. Body Weight after Administration of Modified

Kyungohkgo

Group Dose Mortality Dose Day(s) after

(mg/kg B.W.) Male Female Group (mgkg Sex administration
Gl 0 0% 0% B.W) 0 7 14
- w ((0)(/)/5)* (3(/)/5) Gl 0  Male Mean 1796 264.6 3047
© /;’) © /;’) S.D. 70 219 360
G3 1,000 0% 0% N > > >
0/5) (0/5) Female Mean 131.2 187.7 2159
G4 2,000 0% 0% S.D. 32 7.9 11.1
(0/5) (0/5) N 5 5 5
G1: control group, G2-G4: injected modified Kyungohkgo group. G2 500 Male Mean 182.9 275.0 335.1
Four different dosages of modified Kyungohkgo were orally SD. 34 176 338

administered in this study respectively (G1: 0 mg/kg, G2: 500

mg/kg, G3: 1,000 mg/kg G4: 2,000 mg/kg). N 5 5 5
B.W.: body weight. . Female Mean 1304 183.7 208.5
*Number of dead animals/Number of tested animals. SD. 29 125 16.8
N 5 5 5
Table VIIL Clinical Signs after Administration of Modified a3 1,000 Male Mean 1755 264.3 3170
Kyungohkgo S.D. 6.9 14.8 21.4
oy Dose Sex Nun}ber Cl?nical N > 3 >
(mg/kg B.W.) of animals signs Female Mean 131.8 189.6 216.0
Gl 0 Male 5 Normal S.D. 32 7.4 12.5
Female 5 Normal N 5 5 5
G2 500 Male 5 Normal G4 2,000 Male Mean 181.8 2674 318.5
Female 5 Normal S.D. 6.8 10.5 14.0
G3 1,000 Male 5 Normal N 5 5 5
Female 5 Normal Female Mean 128.6 188.6 216.5
G4 2,000 Male 5 Normal S.D. 4.8 11.6 142
Female 5 Normal N 5 5 5

G1: control group, G2-G4: injected modified Kyungohkgo group.
Four different dosages of modified Kyungohkgo were orally
administered in this study respectively (G1: 0 mg/kg, G2: 500
mg/kg, G3: 1,000 mg/kg G4: 2,000 mg/kg).

B.W.: body weight.

G1: control group, G2-G4: injected modified Kyungohkgo
group. Four different dosages of modified Kyungohkgo were
orally administered in this study respectively (Gl: 0 mg/kg,
G2: 500 mg/kg, G3: 1,000 mg/kg G4: 2,000 mg/kg).

B.W.: body weight, N: number of animals, S.D.: standard deviation.
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Table X. Necropsy Findings after Administration of Modified Kyungohkgo

Group Dose . Necropsy findings
(mg/kg B.W.) External findings Internal findings

Gl 0 Male No gross findings (5)* No gross findings (5)
Female No gross findings (5) No gross findings (5)

G2 500 Male No gross findings (5) No gross findings (5)
Female No gross findings (5) No gross findings (5)

G3 1,000 Male No gross findings (5) No gross findings (5)
Female No gross findings (5) No gross findings (5)

G4 2,000 Male No gross findings (5) No gross findings (5)
Female No gross findings (5) No gross findings (5)

G1: control group, G2-G4: injected modified Kyungohkgo group. Four different dosages of modified Kyungohkgo were orally
administered in this study respectively (G1: 0 mg/kg, G2: 500 mg/kg, G3: 1,000 mg/kg G4: 2,000 mg/kg).

B.W.: body weight.
*Number of animals.
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yilon, o, A= Rgle HEF A ke,
ol AR A4, S Soll thk Aladel o]gk 7o
2 FAHE v 35 xSl 2egh Zlo g Yt

PABA S-S B4Rl AAE Fo] FHATIL
AAlE radical FEJOIAE QHASE 25 AT 4 A
ofof 3, A4kl AAE & & U= FYo| SF
5 bslso] ava & ¢ Ja slksel E45
AL AA TEo] Avtal & 4 AP AEA
Yol A A s Sckhe A 22 2 AZE &4
A71E 4kstEo] e SAEHAREA A4 Yo
free radical®] &= Q=6 |23 free radicalS A
AsHA == A8 sl Zhgolgt s, B AR
Ae Sl thek e4bst adE Wrletr] 9
3l DPPHE ©]-83} free radical 2434 SAHAIIS
GLP 1573l A AAstATE

73217 0.05%, 0.5%, 1% 2 5% F=oA free
radical 27 3= A3 H7] 93] DPPH free radical
2AGRES SHIT 2, 5.49%, 89.66%, 94.68%
96.06%2] A4S HH oM, 50% SHES YE+= &
21 IC508 A3 A3 0.2880%2] FE= 4AFEE Tk
AN ZEZA L-ascorbic acid 0.0005%, 0.001%, 0.0015%
2 0.002% F=oA free radical &7 &3} 24.36%,
54.48%, 83.96% = 95.17%=Z UERZA, IC505 4H&3
A3}, 0.0009%2] FEZ AEFHAT ol ARz H
E] DPPH free radical 2AEA ZAA|HAA AL17}
w2 0.05%, 0.5%, 1% 2 5%°] F50lA free radical
a7 B Yehes Zlo s Azd

o]d AFollA 71& 74L-312] DPPH radical &7]%l)
Hlgl 71& Agae] i, WiEs, 7IA 2 2ol
HAlo] F7He Qg arnESolH A e DPPH radical
2A0] 2 15% ol =A YehtA A5zl
FolWAlo] gitel FAS Fol=d o #Eld Aoz
eSS Hargh v Qlomd), B Ae] F5a17te]
1 DPPH free radical 22718/99] 1C50- 0.2880% <
1L, 1% TEolA 94.68%°] £715S HERI Ao
2 Ho} ksl FAo] % Ao AZH

L7l gk 93] AR S4AAEE A
Akl f18l <olekE Y SAAIR7IE 00 wet SD
Al rats AHE3SHA 2,000 mgkg BW. & dgHFoz A
A3k, ¥ 2E Fo 1,000 2 500 mg/kg B.W.O.E
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7] 1C50-2 0.2880%°1 L, 743177 0.05%,
0.5%, 1% 2 5% F=A 275 A2 5.49%, 89.66%,
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B.W. #1850 8 A5t A+ Fof T fE3 A
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