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Study of Medicinal Herbs for Applications in Functional Foods
-Antifatigue Effects and Safety Evaluation of
Leaf and Stem Extract of the Panax Ginseng-
Jong Hyun Han, Sung Hye Park*

Department of Herbal Resources, Professional Graduate School of Oriental Medicine, Wonkwang University

This study was conducted to investigate the application possibility of leaf and stem extract{LSE) from the mixture

of leaf and stem of ginseng radix{(Panax Ginseng C.A. Meyer). This study measured antifatigue effects by rota-rod test
and swimming test. Also we examined the cell toxicity in normal liver and kidney cells, and acute toxicity in mice.
Dropping times of LSE treated group decreased about 39~83% compared to the control group according to
supplementation intake levels. Swimming time in LSE treated group increased compared to the control group at short
and long supplementation. Negative effects were not found from the results of the cell toxicity. Also acute toxicity not
shown. These results imply that the leaf and stem of ginseng radix could be used as possible food resources and

functional food material and feed stuff.
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Table 1. Cell growth and viability of solution with leaf and stem"”

Coneeniration MIT NA
Vero NCTC \ero NCTC
Control 1000 1000 100.0 1000
10uL/200 pl. medwm 1418 1809 1779 164.9
20uL/200 uL medium 1654 2317 1308 1795
50 L7200 ul medium 1952 2335 1199 1804
100 pt /200 L. medium 1818 2410 94.7 200.0

1) Ratio of ceff existence(%)
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Table 2. The effect of LSE on the swimming time in mice after short
and long period supplementation

Short period Long period
Control | 1] [ Control 3 days 7 days
Swimming 951 1122 3781 4026 951 4187 4870
time(min}  #030 #1170  +412 #5114 | 030 312 242
P-value - 0.09 002 001 - 0.02 0.03

Values are Mean = S E
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Table 3. The effect of LSE on rota-road test in mice after short and
long period supplementation

Short pericd
Control | If Il Control 3 days 7 days

Dropping time 1031 625 323 172 10.31 245 095
for 10 mn(No) 2072 #132 +080 038 | #072 2017 027

Decrease(%) - 394 687 833 - 762 908
P-value - 004 002 003 - 003 _ 002

Values are Mean + S E

Long period

7] Fof dgulME 108 ol 1olsth 347t g+ 1031
FFT AFFI(100 mg/kg Fo2 6255, AFFE U (300
mg/kg Fol)oA & 3.233] X 500 mg/kg ELE FHUS 4E
T MojAle Hal8lrt 1728 2 Ueht R A8 0]
GH O Aol7t AR L LSE B EH0] &8
HE ALE Uehdrh E8 39 B 747 A7) 98 R
HolEl e 242t 24538 & 0953 2 tIRTHLE FOEQ
BA LIERAT

i F
SO} ATE FHSHES FYATIY) A 25 5 ol
YA B3 M2 B8 91, 28 & wE 3% 59 Bht
B, WS STl FR BAAoIT olEig Ml

ZUHEE EZA7IHE Akl &
Hel 717 BE, Edold gy ¥
2Tt 11 SollA] geF BE Sl dsh 2 v oA IS v
OFA M4EY SETYEEEE eI BEsH &Y
= ok wkA ol 231 of]0] = (ergogenic aid)Q} G IHEA]
dok BAR0] STl ojuist Y tlAlETlol tioh Bl
2 FUSHEel Aok @7t ALEA Gk Uck ¢F
(alcohol), Q=IEIRI(amphetamines), H|EFRFAA(B-blockers), 7}
HQl(caffeine), T70)(cocaine), PIEighHmarijuana) 53} Ol
A (diuretics), L5 El(nicotine) &3 22 2HA| (pharmacological),
ohtEe]l AHIE0|E(anabolic steroids), AAE EE(growth
hormone), A+ T oral contraceptives) &9 TEEA|
(hormones), O}/~Xi}E E X} (aspartic acid salts), ZEHIE EF)
{bicarbonate loading), &% T (blood doping), oz} AF E0]o]
El(erythropoietin), 44>(oxygen), @14¥3 E5Hphophate loading)
o} g2 dejgdAl(physiological agents) I o}] -4t amino
acid), & (chromium), Z&|0E](creatine), L-7}= 118 (L-carnitine)
I 22 PUE SA (nutritional agents) 0] A0,

S Sulolide 28 58 Y HEEEA] A&t bl
EE, TQY, sHIEYE & Aot B I g Ho, 1
T8, A4 7R e, FIAL TAE, HE, i 5ol B85
S8l Y. I oIS R85y

=3

# 5
SUS A8 HIEBSo| U ABARE FHSYINY

=

l
b

¢

=
(=)

W o g

™~

- 1136 -



715y AgoRol 889

g, SUHEAS AL ol ST A W Ee] A 2E
=9 g9l AsiA ofei7iAl AMgt 2 E0] EASAL Jck I
ol EFolil A2 Egﬂr— FéolHA AZIsE Alda
A FHAHLEN & sE9 ol TF0] He
9l ik grie gk Oﬂ EUﬂ 7198 4= Ug ¥ T ohfet M
& NG AZE ANME HEAISH Yolgte & 4= Ur¥?. o

£0] At 19923 AR FZA0} SHT FUolA B2 S4H4
50] AlA 7188 4181, 1993d 5Y FEETIEENA] 74
2 A 84 A4 e Ed SE04A T9 A 718
g BAISt 55 S49 bido] SEE(ERREEE)Y 48 d0
ZH= Hol MaA LePct?. QRoME FTEE AZ X 138}
A7y A E AEF7) tlito] U2 2o o5 dueke 9
Aol M7IENE SR, 5= 25 vlEd(Ma Zunren)2 “Z}
T =2 EZTEY 4AR0AMY F T2l 553ER AEs)
2EHA AAAE BE8A § Aol V1E Y qololgiew,

SE5IEE AUZEN RS SUA7 S8R BT
AN, 22 Sof ZHSFEQ] BYT AZol TS B0

=
@E

Ty 7} gt

ollol W) A AE i 715y AEY Y, B

SR ek Zeju BaEel HT, B 3

8 2719 W TE nlER 508 8

MAE B AAT B OF7 29 A
sl 2Tl 1z =

015 PR BCH= of

AL SUCh HeAe sl

\.

)
o
\létog
~ e

(e}
BB

)
2
=
he
)
o
S
il
]
z

i\

o]
atll
Ol

0\1
5o §
c

}
olg

= 65
1©
1Ol
0 g
HL
il
<

i)
i
r_(‘)_;g
0=
)
=
~

i

O
40

Pal
)
Ol

=

o ¢

1o

%

B

o

E

4o

93

X

o,

0o

o

Kl

30

e}

iz)

o

il

o

o,

00

fiiad
]

k0
ox
[ 194
fol {0
k%
fob
or
1)

L
Lu,
!
E
<
40
|
oz
©
o
ol
I‘d'
i o]

I
AT Z7IGASI AlREC) ol 87 1 Wh’/} 2 KW}
SHIAIE H 8B AES RIPIRE 5Y %“ 71
1 7ade grisle] gokx

ARSELAL SHAEL

Q28 7189 7[s0] UEEL o7
Sy B ”K*H 7]%}5’—«\‘ Z£A 9
d}

A}
o
HE517] Y8t @

oo

2o e
u{n 0x 0 9

>

i

0

é

JU’.

S

OZ9 8IS I

T2 HEF A
Hol Zizto| BRlE=
xiokﬂ AN, RS

| oskd 4A9Y 7@ W ZA 7)s0
lmplrement)oﬂ AHsdo] SHHERS 4
ULt &, W2e A 59 oF 7R

HII =
o

X%SPHM dHghE AR Yol gol
ol Mg m, & ol N2EH 54 #
T 2O} Yolojw, TEY F=e oH/Hc ﬂligéu 7<ﬂ7%
QHIF R FAI FHO| YTHIALK. Wk D Zo] A
HHE il EolAE E47t wiE FUE 228 IEAA
F AT TS HESol tig 3771 StHE I o] o1& 7
U2 EQ% Aotk WZEe I e AA 71EA
Al ALEIE Q010 thEt & QlEw?), Qolo] HiE 7)o
EE}F/P I E AT E, WATE AFAUTER B2RALE 1 &
= 7

23128 5YT PTolM 258 A& = AU E

G

o 2 ﬂk{}i rio OR

§I%H soRIelol Bat AT

= Ho| AaslE 740; 4?;_ & Ao, D284
2 Ay ag Frksl7) Yeld 28 Melslise 280 418
9] glzotsl, MU 2elssHs Hw}, Lé A BEUZE, 18
I olZ 918 AEY A5l $goE HEskL Ut
—@,15— wb (FRE EPREE) Dol “HERE, AR
R RBW, AT, JFEF ORI 5ld, 2
#g50] %4 TR BEES BYsIiETl, (FR AEHES
#y PolAe “BEE RIS A BZEH SN Sl Brol TIEE
A5 A4 287159 2EUS Mysiion®Y, pxm
B, BREPUROIZIL Gl gt 220 253 UED Bl
22 Huski”, (ZM BEm) Yo “SRERET 59
BBESIH RS A48 ROTE, UNEE, MEES =
9 £40] IS BESIGTE Wk Hl B BRSHOE
BTt Bt (ol e o & AP

28029 3R B3 BFS duEH, A, ¥z,
HmEe?, appEY, EFEY, mmatY, \mESY, ¢
FIEDY, RS> srhfReY, B@he™, mukEr
fepg”, weamnn®, eaa®, are?, aes?, sme?,
BED HE59] @™, Hyvol theh Begnm™, temol 583 i
s, Honghwa Oil Massage5 B0] 5 & 0ZIEo &
o8t Z7} QIrkil G BAEACH

QlMUHEYl §ES WIIGIKE EElAIT QAR thE
PNE HE 71T o] QA o1%§ ZHe] 7ol BB
A7} SEE T QI B QT QIARANZO BUNS
ﬁ SR LA} shed] 1 2Ho] Uk

FolA] SEAITIO] tHE Tl
i "olz)= 3147} EE
T} £719] G2l w2 g
m At O18ES NMAA 2EEUS ETWIA VRS
L) 71 7 Fol EEE dTE QAT TIEY] Al o
?—zaoax%o ROL} QlalT) 7] B8 2Eo| 819 123
=2 08 At YRCEE PALY IR )
dyr ¥ 3% 28 A8 HEQHA A *‘%Eiﬁ
o 88 7}-;—@% Emfmwﬂ :ﬁ}@%u}. £09]

st

40 ©
9
1@ 4z
o
1
-[)ll
e
2
o
15l

EE
4o sk

9

)

o
Hu
NS
b
i
=

o
i
i
)

0§
32
I
o
rir
o

|

O-M

Ir o m{w ~
r_\d

|

l“r‘x

wo
ﬁ

[eIRN
Hu
@0
u>~
s

n Fi

=
ad dss %’611 D}oo}ﬂl =2ess

0 Lo 1
SRt

7

Sl 719 E8F REN] Hok R, gmsenomd efret Bl

g B7Ie &dl AETE E80] 7ksthe AL

g et A XH‘;EH toll ot 1 Akgol 7rEEE 20l
= TESE gHE FE5IM 715y

02 = u

%
ok
38
°

- 1137 -



SHEH - ukda]

G2 Rt iRzl dlol QAdd £719 S8 FEUG
Folgh2 oA ROHCE olEl4rt Ao s8] 2
Al UERGTE E3E QIAEREE FEHI BRY 55U &€ £
g Jolses %0 fFEAIE 4t ol oldln £
7] 28 FE%c] ZSEAA] 449 Ol BE SEXFOE
YSkel Aol @3l dose-response

4B Sol A5 ATEoloMIOY 28WR ANE LB
ROZ B 0l 7I5HAECR B8 JH5H2 EREUTIL
g & O CigelL BUNS YuEE 59 de) 28

) B S
I HARARY HEE SHE 4B (03-PJ9-PG6-5002-0001) ]
A7l Al Al 38 © ALE olol] HAL=ZUTE

1. BIES, 1719, SoE)al oM, AS. p 458459, 2004,
2. Brekhman II, Dardymov IV. Newsubstances of plant origin

10.

11.

which increase nonspecific resistance. Ann Rev Pharmacol
9: 419-424, 1969.

. Benishin GC. Actions of ginsenoside Rbl on choline uptake in

central cholinegic nerve endings. Neurochem Int 21: 1-5, 1992.

. Saito H, Nishiyama N. Effect of ginseng and its saponins

on experimental amnesis in mice and on cell cultures of

neurons. Proc 5th Int'l Ginseng Symp. Seoul, Korea, 1988.

. Kikuchi Y, Sasa H, Kita T, Hirata J, Tode T. Inhibition of

human ovarian cancer cell proliferation in vitro by
ginsenoside -Rb2 and adjuvant effects of cisplatin in vivo.
Anticancer Drug 2: 63-67, 1991.

. Singh VK, Agarwal S5, Gupta BM. Immuno modulatory

activity of Panax ginseng extract. Proc 4th Int'l Ginseng
Symp. Seoul, Korea, 1984.

. Huo Y, Chen Y. The effect of Panax ginseng extract on

insulin and corticosteroid receptors. J Traditional Chinese
Medicine 8: 293-295, 1988.

. Oura H, Hiai S. Physical chemistry of ginseng. Metabolism

Disease 10: 564-569, 1973.

. Kim HY, Chen X, Gills CN. Ginsenosides protect pulmonary

vascular endothelium against free radical induced injury.
Biochem Biophys 189: 670-676, 1992.

Saito H, Bao TT. Effect of red ginseng on mice exposed to
various stress. Proc 4th Int’l Ginseng Symp. Seoul, Korea, 1984.
Kim JY, Park JY, Lee KU. Diabetes and traditional medicine
effect of several traditional drug on the plasma glucose

levels in strepto zotocin-induced diabetic rat. Diabetes 18:

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

- 1138 -

377-380, 1994.

Avakian EV, Evonuk JR. Effect of Panax ginseng extract on
tissue glycogen and adrenal cholesterol depletion during
prolonged. Journal of Medicinal Plant Research 36:43-48, 1979.
Joo CN, Koo JH, Lee HB, Yoon JB, Byun YS. Biochemical
studies on the absorption of ginseng saponin and its effect
on metabolism in animal body. Korean Biochem ] 15:
189-199, 1982.

Nam KY. Clinical applications and efficacy of Korean
ginseng. ] Ginseng Res 26: 111-131, 2002.

Kim JH, Chang EJ, Oh HI Effects of media and growth
regulators on the growth and saponin production of
ginseng root. ] Ginseng Res 25: 130-135, 2001.

Yang DC, Choi HY, Kim YH, Yun KY. Growth and
ginsenosides production of hairy root via light energy.
Korean ] Ginseng Sci 20: 318-324, 1996.

Han JH, Park SJ, Ahn CN, Wee ]J, Kim KY, Park SH.
Nutritional composition, ginsenoside content and safety
evaluation with leaf and stem extract of Panax ginseng. J
Korean Soc Food Sci Nutr 33: 778-784, 2004.

Ha J, Baik TH. Effect of Palmul-tang on lactate tolerance
and recovery rate in the human body. J of Orient Chr Dis
6 : 174-183, 2000.

Park JW, Kim JS, Ryu BH, Park DW, Ryu KW. Antifatigue
effects of Guibi-tang extract on rat muscle
swimming. ] of Orient Chr Dis 6 : 162-173, 2000.
Shin SC, Han BH. General pharmacological action of ginseng
preparation. ] Korean Pharm Sci 14 : 86-91, 1984.

Fox EL, Bowers RW and Foss ML. The physiological basis
of physical education and atheletics. Dubuque Wm. C.
Brown Co. pp. 632-644, 1988.

Lee SH, Youn Y, Ko SS, Lee JI. Effects of cordyceps
militaris on maximal aerobic powder and recovery of
fatique. JKSSPE 6(2): 187-193, 2002.

Kim K], Bae YS, Lww SC, Lee W], Lee IK, Yoon YK, Yoo
JS, Park HK, Ha WH. Influence of vinegar-drink with

persimmon on oxygen transport function and recovery

during

capacity in exercise. The Korean Journal of Physical
Education 36 : 102-113, 1997.

Cho HC. Exercise and Health. Life Science, Seoul. p.144- 154, 2002
Kies CV, Driskell JA. Sprots nutrion, minerals and electrolytes.
CRC Press, London. p.1-4, 2000.

Park SY. The effect of sport drink on heart rate and lactate
after exercise. The Korean Journal of Physical Education 34
: 182-191, 1995.

el STHY HTLIAE B, dyolstn SEE
. ASAZTSIAL, p24l, 1997.

B R BWAR R S REXEIL pd9, 90, 93,



29.
30.

31.
32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

95, 179, 210, 664, 1990.

Frsgs, HERrUOl HksmfT. A SR, p.37,100,102, 1983.
&Fr, BoME, 26E, R £FF, 40t S FFRAH
BB A SRR AR, p.28, 1992

S50, EEK. BIAEERG. A SBUEE, p.55,59,204, 1985,
FhE—, B HEEE R kEaEdio] exl &
ELREN vIXle B KmuiEseit, 18(2), 1997.
ERE. WS BBV ZAY B 3 Egd niX|e B8
A3 W EEREHL KEERE, 1999.

ZyE E, BT, TRE, THE LB RE wEEReAM 1.
Al S, p430, 1988,

AT S\, ROl HSH BT, AR RIEHTEREE 2(1), 196
MY, el AZo] YR 9| EahrE/ W ABREREO
UiXlE B8 KEAEEEe, 9(1):77-82, 1975.

iR WAV TS B BIBRERRER 2 niXlE BE
BRERORERR KEZEE 1981

Phillipson, JD & LA Anderson. Ginseng-quality safety and
efficacy. Pharmaceutical J, 11:161-5, 1984.

TEE, ZEA, L, oISt 7TRIQETITNR) #E7t EERE
7300l BRI R AEANSIATIHISEE I, 11:161-89, 1986.
TRl AEIREO] AR QX SRNEA BRI MR
B sbol viAls B8 ERAIR REE, 1989,

ZpEit. FRRE R BFHoMY 2E5BSH RlAlE
Hgk Aeuiatu thatd, 1991

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

- 1139 -

ZRE, ERE, L. UETE o] H/NVEe ATPase
Etkol vIR]= ol Bol Mg, AEmEReEEst, 101), 1989,
HEK WETE Birt Z24ud 2 328 rlils 88
o Ao 7. WERER KRBT, 1999.

ZHE WETE NS X /W50 HAESEIE Al
= BB R BERARER KBk, 1988,

BEE. N5, /\WE, ANEHEE X ghaERs HEEY
TS ol thel T, REREBR KE8E, 1991
B, =K W U BEPV BEHEHE BaY Bl
HES FFRABRRN UIXs BERE B SHEEEE
&3k, 6(1), 19%.

kMBI, @B TiES U IBEEREER 2 MAle ¥
&, BERRER REERE, 1987

THE, 81 EREANE 1 Eaio] BRe FmEsh
#Holl IR g RERBEER, 17(1), 19%.

Fasr. Egtio] vIX e MR, BE X AEEY RE
off WS WEER. REA A, 3(2)11-24, 1988,
Hald, ol2Al. Hivol tigh Rusitirt EEmT - & BieE
ol v)X|= Sk BAEEEEaE 8(1), 19%.
[ - 0] SA. #2770l B8 AP0l F84UF
#olol vA]E BB WMAENGEIEEEEE, 8(1), 1998.
EifyE. 23t Essential Oilz} AL7EM PIAIX 7 RBH - &9

=2

Aete Bl 5 s o] S5 nixle g MERER
ek, 1999.



