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Abstract

This study was conducted to investigate the application possibility of leaf and stem extract (ILSE) from
the mixture of leaf and stem of Panax ginseng. This study measured the general nutritional composition, amino
acid, minerals contents and fatty acid composition of LSE. We conducted analysis of the ginsenoside content
by HPLC and the cell cytotoxicity tests in normal liver and kidney cells. The approximate composition of LSE
was 2.51% of carbohydrate, 0.53% of crude ash, 0.20% of crude fat and 0.15% of crude protein, respectively.
LSE contained 102.56 mg/100 g of K ion and high contents of acidic amino acids such as glutamic acid and
aspartic acid. In addition to this, it contained all essential amino acids. The major compositions of fatty acids
were 39.99% of palmitic acid, 14.96% of linoleic acid, 13.31% of docosatetranoic acid and 12.91% of linolenic
acid. The total ginsenoside was 0.82 mg/mL, and ratio of PD/PT was 0.68. Negative effects were not found
from the results of the cell toxicity respection. These results imply that leaf and stem of Panax ginseng could
be used as possible food resources and functional food material and feed stuff.
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2} 0.5 N-NaOH/MeOH & $%3}+ ¥ Morrison3} Simth®] u}
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2 HP-FFAPE A}&-3}9lu).
olatl, Y| 28 £&E9 ginsenoside &b £4A
]l4ke), £71 $2%% 200 mL=S Diaion HP-20(Mitsubishi
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NR assay : &5 Ml E5F 23 (KCLB) oA okt liver
cellNCTC clone 1469 kidney celll VERO)E 96 well
plateell 3.23%10° cell/well, 4.6 % 10* cell/well 2 ZA = A %
£ ¥-33}3 37°C, 5% CO;y incubatorell 4] 24413 &<} uf<f
stk wok A4S YE AATE Fol FRR AE(10 uL, 20
uL, 50 L., 100 BL/200 uL medium)$} oA A 2(DMSO-]
13} dilutionA] A4 0.0017 pL, 0.00425 uL, 0.0085 uL/200 uL
medium)& A3t 24417 ot wioFsislct 13 o
25N & A A NR €9 (4 mg/mL) 200 uLE 7}3leq 34]
7k ot okl 2 v, NR €98 A A3} 3L 1% acetic acid,
50% ethanol-& 200 ULE 7}8be] Al&elA] 5~10% St

°] ATHE5). shaking 2] 7} #-¢l} 540 nmell4] ELISA reader(Power Wave
Qlatel ZEj| B8 2E 29| MEEAAIS X, Bio-Tek Instruments, Inc, USA)& &3 E &3 s}¢]
AFALES] B4l glol A HohE ) A E HHE6.

Z kidney cell(VERO 76)3} liver cell(NCTC)- o]-&3}4]

MTT [3-(4,5-dimethyliazol-2-yl)-2,5-diphenyl-tetrazolium Zop 9 pE

bramidel®} NR(Neutral Red) assayS A A]shgith.
MTT assay : &= AEF S (KCLB)oA] Hoke olatel EJ| £8 FEFZO| HUME

liver cell(NCTC clone 1469)3% kidney cell(VERO)& 3.23 Table 1ell= AL £715 2T A9 dub dfd &,

X 10° cell/well, 4.6 X 10* cell/well 2. 23 g ¥ 96 well plate F714, olvial 59 §aFg, Table 29 AW 24 &

o] #F3te] 37°C, 5% CO: incubatoreil A 24] 7} £k wlj o
gadch wiok A5 AE AAGE Foll £0=E A 810 UL, 20
BL, 50 pL, 100 pL./200 uL medium)$} o= A A 2(DMSOell
13} dilutionA] A 4] 0.0017 pL, 0.00425 ul., 0.0085 uL/200 pL
medium)2 23} 24417t Fqt wiokslg el o8 o2 A
SNE AAS 2 50 pLe] MTT £ (5 mg/mL)ol Y3 44]
Zb Fo MTT 49-% 4718 ¥ DMSOE 100 uL 7}3}4
A4 A 5~10% £k shaking Al Z! F<l 540 nmoll A ELISA
reader(Power Wave X, Bio-Tek Instruments, Inc, USA)

glAke) o ofAd B-of] Tl W22 Kim(37), Sekiyva®} Okuda
(38) @ Yokozawa 5(39)2] ¥ e ol g4k 79%7}
F3}E-olu] ek 10~11%, A4+ 7~8%, X4+ l~
296, 23| % 3~4%0] T ZALE & 4~59% FFo|glc}. w3
Lee(40)+= 2] Abe] 8-3Fako] 10.1%, 2474 15.2%, ;‘7‘]
Hl 1.3%, 23] 8.0% 2 &3 65.4%(F 57.4%, 24
4 8.0%)eletx Badlgich 4ke] J g S TR Al
WA 2 Aol wet cha Zolz) gl ot T4 i

Table 1. Nutritional compositions of the leaf and stem extract

Nutrient Ingredient Content Ingredient Content

General nutrition Moisture 96.61 Carbohydrate 2.51

(%) Crude ash 0.53 Crude fat 0.20
Crude protein 0.15

Na 19.23 K 102.56

. b Ca 60.80 P 14.36

Minerals Mg 24.21 Fe 197

(mg/100 g) Cu 0.02 Zn 0.32
Mn 1.34

Aspartic acid 420 Glutamic acid 12.81

Lysine 1.77 Arginine 1.87

Histidine 2.90 Threonine 0.92

. .2 Serine 2.99 Proline 4.19

Amino acid Glycine 458 Alanine 465

(mg/100 g) Cysteine 0.92 Valine 383

Methionine 0.85 Isoleucine 1.81

Leucine 3.30 Tyrosine 2.23

Phenylalanine 277 Tryptophan 0.32

2 The contents were calculated by wet basis %.
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(102.56 mg%), Z%(60.80 mg%), “]’1‘—‘“‘3‘(24.21 mg%), ++
EE(19.23mg%), 21(14.36 mg%) ® A8 HE F2] =
7k ot S-o] =] 1tk (Table 1). o}vlx4ke] 729
glutamic acid7} 12.81 mg% & 2 §teko] 714 £k ala-
nine>glycine>aspartic acid>proline ¢ 8 o] &85 ¢
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Table 2. Fatty acid compositions of the leaf and stem extract

Fatty acid Content”
C12:0 0.53
C14:0 253
C15:0 0.42
C1511 0.02
C16:0 39.99
C16:1 1.10
C18:0 0.02
ci81 0.26
C182 (w6) 14.96
C18:3 (w6) 8.74
C183(w3) 12.19
C20:2 (w6) 3.48
C20:4 (w6) 0.92
C20:3 (w3) 0.28
C20:5 (w3) 0.34
C22:4 (w6) 13.31
C22:6 (w3) 091
SISFA? 43.48
SIMUFAY 1.39
SIPUFA? 55.13
SUFAY 56.52

YValue are expressed as the area percentage of total fatty acid.
ISFA: Saturated fatty acid.

YMUFA: Monounsaturated fatty acid.

YPUFA: Polyunsaturated fatty acid.

SUFA: Unsaturated fatty acid.
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919l 31(44), A1ukAl FHEF-8 palmitic acid, linoleic acid, be-
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AFEI-E aglycone?] F7 o w2} triterpenoidA AFEW
3} steroidAl AtZH o2 A EFE w4l Atz
£ triterpenoidA dammarane#ll A} £ 0.2 oFAlo] w9 2
3tala s}l o ok KA o] gl& ¥t ohe} S¥AHE-
o] 719 gl A2 ws A k@D, e lake] At d S
Bl Rl o] ulgl panaxadiol(PD)7), panaxatriol
(PD)YAl % oleananeA| A2 o2 55 +4, o] 5 PDe}
PTE gArEf-2] Atz o)t} PDA Q) ginsenoside Raj,
Raz, Ras, Rby, Rby, Rbs, Re, Rd, Rs, Rgs, Rgs, Rhi, Rhy 5]
91z, PTA ¢ &= Re, Ry, Rgy, Rg29) ginsenoside”} ¢\ vH(46).

2 A7} A= ginsenoside Rgy2) deko] 714 E9ton
(0.04 mg/mL), Rh(h; +hy), Rgs7} 44 0.14 mg/mL, O 12
mg/mL 3591 2193 Rg, Rd, Rbz, Rby, Rf @ Re &

2 §heko] Ekr), Panaxadiol(PD)AFEYIo] 0.33 mg/mL,
panaxatriol(PT)A}Zx1¢] 049 mg/mL 3F-H Y &=
ginsenoide?] <F(PD-+PT)2 0.82 mg/mlLeo| it}

Chang®] A7@NAA QAU S o] &84 HE 29 A=
wH o] u}e} ginsenosidedkol & A 6.86%(dry basis)el Al
Ha 750% = A A=A 3 A Eelof Y BAT vt &
% ginsenosides?] AT o] A =(23) L FEko] BF 505
mg/g(dry weight)® &5},

3323 443 Al 9] o8 %5 3 panaxodiol
(PD)2] ke ztzt 0.51%, 0.57%°) %l 3 panaxatriol(PT)
o} Fake 7h7} 1.48%, 1.57%01 0 th(46). =3 337} 432
Z7)9] PD k& 747} 0.08, 0.08%, PT $hak2 Z+zt 0.19%
o]l oA PD/PTY v]&-2 3xd o] 0.35, 4] 0.36
olgy 3 ¥ 432 719 PD/PT vl&2 z+z} 0446,
0.40°) 4 th46). B AT A & ginsenoside 322 0.82 mg

‘Table 3. Ginsenosides content of the leaf and stem extract

(mg/mL)
Ginsenosides Content
Panaxadiol type
Ginsenoside - Rb 0.007
~ Rb: 0.035
- Re 0.003
- Rd 0.036
- Rgs 0.115
- Rh;+Rh: 0.136
Panaxatriol type
Ginsenoside - Rf 0.005
- Rgy 0.066
- Rg 0.417
PD Ginsenoside 0.332
PT Ginsenoside 0.488
Total Ginsenoside 0.820
PD/PT 0.680

PD: panaxadiol, PT: panaxatriol.
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MTT2} NR assay(Table 4)9} sirius red2 9 A3}o] #
A7t Aw A QA 713 AAA A cytotoxicity & FHE
3 4= 9l ¢l tH(data not shown). & Q4+, 7] £% —’r‘-%%
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Tabltla 4. Cell growth and viability of the leaf and stem ex-
tract

. MTT? NR?

Concentration

Vero NCTC Vero NCTC
Control 100.0 1000 1000 100.0
10 uL/200 mL medium 1418 1809 1779 1649
20 pL/200 mL medium 1654 2377 130.8 1795
50 pL/200 mL medium 1952 2395 1199 1804
100 UL/200 mL medium  181.8 241.0 947 200.0

YRatio of cell existence (9%).

IMTT: 3-(4,5-dimethyliazol-2-y1)-2,5~-diphenyl-tetrazolium
bramide.

INR: Neutral red assay.
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9 8uE 2Ae ) AFE 35
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B oA E ek, 71 e, obvl At B AW
A3ta A ZEA o vl A& Fgg 2As ohg
AstE Qi) Ak, E7) £ FE2EY 1T
96.61%, &35 251%, 3 ¥ 0.53%, =A% 0.20%
g zxhe] 0.15%0] it} F71A F ZEFF] 10256
mg/100 g2 2 7F% £33 2 9 4, vt Y EF,
2 AR 37 o, T8l = 5] 1ok Glutamic acid
9} aspartic acid 5 4HAd o} At §HeFo] A vebgtz I
otu]Ato] B FfrE o] gt 3 B XA uAL g
2 56.52%°] %1 AL palmitic acid 3F°] 39.99% % 7} =3k
3L, linoleic acid 14.96%, docosatetranoic acid 13.3196, lino-
lenic acid 12.19% 2] <ol it} gl4ke] & ginenoside 8->
0.82 mg/mLe] 51 2 PD/PT 3/ ¥] &2 0.68°] 5 et A A4A]
Ql 7k} AlAF A £8) AFE§ ol & negative effectZ el X
9tal vl R EEglole} glo] 2F S FollA AEXEA] S e}
H2) ket A, E71 E]F 2 ES o=l 5SS ek
= gensenoside?] &sfFo] 0.82 mg/mLEA] vl A A% §F
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EEAY 2 dAAH L o] L3 758 HHE B8 ZAlsE
I FAA S Fguele] wo] g FE oA}

=)

L
£ pd
oo o e

ox & mx o
e

fijo

ot KON o
I‘[O i
ro

re

[ree ]
(L

o

. EE3h 1980, I QAbAL Abshel Al FASI AL A2 p 48,

2. Brekhman II. 1957. Panax ginseng. Gosudarst Isdat et Med
Lit, Leningrad p 182.

3. Shibata S, Fujita M, Itokawa H, Tanaka O. 1962. The struc—
ture of panaxadiol, a sapogenin of ginseng. Tetrahedron
Lett 10: 419-421.

4. Horhammer L, Wagner H, Lay B. 1961. Zur Kenntnis der

Inhaltstoffe von radix Panax ginseng C.A. Meyer. Pharm

Ztg 106: 1307-1313.

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. Han BH. 1972. Current status of Korean ginseng research.

Korean J Pharmacog 3: 151-152.

. Sanada S, Kondo N, Shoji J, Tanaka O, Shibata S. 1974.

Studies on the saponins of ginseng (I). Chem Pharm Bull
220 421-424.

. Benishin GC. 1992, Actions of ginsenoside Rb: on choline

uptake in central cholinegic nerve endings. Neurochem Int
21: 1-5.

. Saito H, Nishiyvama N. 1988. Effect of ginseng and its sap-

onins on experimental amnesis in mice and on cell cultures
of neurons. 5th Int’l Ginseng Symp of Korean Ginseng
Society. Seoul, Korea.

. Kikuchi Y, Sasa H, Kita T, Hirata J, Tode T. 1991. Inhibition

of human ovarian cancer cell proliferation in vitro by gin-
senoside-Rbz and adjuvant effects of cisplatin in vivo.
Anticancer Drug 2: 63-67.

Singh VK, Agarwal SS, Gupta BM. 1984. Immuno modul -
atory activity of Panax ginseng extract. 4th Int'l Ginseng
Sym of Korean Ginseng Society. Seoul, Korea.

Huo Y, Chen Y. 1988. The effect of Panax ginseng extrat
on insulin and corticosteroid receptors. J Traditional Chi-
nese Medicine 8: 293-295.

Oura H, Hiai S. 1973. Physical chemistry of ginseng. Me-
tabolism Disease 10: 564-569.

Kim HY, Chen X, Gills CN. 1992. Ginsenoides protect pul—
monary vascular endothelium against free radical induced
injury. Biochem Biophys 189: 670-676.

Kang SY, Kim ND. 1992. The antihypertensive effect of
red ginseng saponin and the endothelium-derived vascular
relaxation. Korean J Ginseng Sci 18 175-182.

. Ogita S, Samugawa K. 1994. Clinical effectiveness of Korea

ginseng on patients with climateric disturbance. The Ginseng
Review 18: 95-98.

Saito H, Bao TT. 1984. Effect of red ginseng on mice ex-
posed to various stress. 4th Int’l Ginseng Sym of Korean
Ginseng Society. Seoul, Korea.

Kim ND, Han BH, Lee EB, Kong JY, Kim MH, Jin CB. 1979,
Studies of ginseng on the antistress effects. Korean J
Pharmacog 10: 61-67.

Brekhman IL. 1976. Ancient ginseng and pharmacology.
Symp of Institute of Gerontology. Lugano, Switzerland.
Choi JH, Oh SK. 1983. Studies on the anti-aging action of
Korea ginseng. Korean | Food & Nutr 12: 323-335.
Mei B, Wang YE, Wu JX, Chen WZ. 1994. Protective effects
of ginsenosides on oxygen free radical induced damages of
cultured vascular endothelial cells in vitro. Yao Hsueh
Hsuuh Pao 29: 801-808.

Jung NP, Jin SH. 1996. Studies on the physiological and
biochemical effects of Korea ginseng. Korea J Ginseng Sci
20: 431-471.

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

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

Park H, Park HS, Hong JU. 1986. Effect of high temperature
and growth light intensity on fatty acid composition of
Panax ginseng leaf. J Korean Agricultural Chemical Society
29: 366-371.

Choi KJ, Kim MW, Kim DH. 1983. Fatty acid compositions
of the various parts of ginseng plant. Korean J Food &
Nutr 12: 357-363.

Kim HJ, Jo JS, Nan SH, Park SH, Mhee KC. 1983. Free
sugar distribution in ginseng plant and change of it’s con-



784

27

28.

29.

30.

3L

32.

33.

34.

36.

37.

s
bl

%

o o

tent in the root with dehydration. Korean jJ Ginseng Sci
7: 44-50.

Chang HK. 2003. Effect of processiong methods on the
saponin contents of panax ginseng leaf-tea. Korean J Food
& Nutr 16: 46—53.

Lee JW, Do JH. 2001. Antioxidative activity of ethanol ex-
traction fraction from the Korean red tail ginseng. Korean
J Food Sci Technol 33: 497-500.

Zhang S, Takeda T, Zhu T, Chen T, Yao X, Tanaka Y, Okihara
Y. 1990. A new minor saponin from the leaves of panax
ginseng. Planta Med 56: 298-301.

Zhang S, Yao X, Chen Y, Cui C, Tezuka T, Kikuchi T. 1989.
Ginsenoside La, a novel saponin from the leaves of panax
ginseng. Chem Pharm Bull 37 1966-1968.
A F T EE, 2001, A ETH, 34, AL

Hwang JB, Yang MO, Shin HK. 1998. Survey for amino acid
of medicinal herbs. Korean ] Food Sci Technol 30: 35-41.
Folch J, Lees M, Slane SGH. 1957. A simpie method for the
1solation and purification of total lipids from animal tissue.
J Biol Chem 226: 497-509.

Morrison WR, Smith LM. 1964. Preparation of fatty acid
methylester and dimethylacetals from lipid with boron
trifluoride-methanol. J Lipid Res 5@ 600-608.

. Shin JY, Choi EH, Wee J]. 2001. New methods for separation

of crude ginseng saponins. Korean J Food Sci Technol 33:
166-172.

Dnizot FD, Rita L. 1986. Rapid colorimetric assay for cell
growth and survival. J Immunal Methods 22: 271-277.
Kim DY. 1973. Studies on the brouning of the red ginseng.
J Korean Agr Chem Soc 16: 60-66.

ugz - QbR .

_ﬂ

A

38.

39.

40.

41.

42.

43.

45.

46.

47.

e

. 71713 .k

&

o

Sekiya K, Okuda A. 1981. Purification of an antilipolytic
substance from Panax ginseng. Symp of Ginseng Research
Society. Wakan-Yaku, Japan.

Yokozawa T, Sero H, Oura H. 1975, Effect of ginseng extract
on lipid and sugar metabolism. Cherm Pharm Bull 23: 3095-
3099.

Lee SD. 1985. A study on the change of cholesterol contents
by supplement of the panax ginseng by products in the
dietary protein level in rat’s heart and testis. Korean J
Chemistry 2: 55-61.

Lee JW, Lee SK, Do JH. 2002. Comparison of the content
of saponin and mineral component in Korean red ginseng
and other red ginseng. J Ginseng Res 26. 196-201.

Lee HJ, Yoo BS, Byun SY. 2000. Differences in free anino
acids between Korean ginsengs and mountain ginsengs.
Korean J Biotechnol Bioeng 15: 323-328.

Choi KJ, Kim MW, Kim DH. 1985. Studies on the lipid
components of various ginseng. Korean J Ginseng Sci 9:
204-212.

. Sohn KM, Sung TS, Cho Y], Lee KS, Choi C. 1988. Lipids

and free sugar composition in ginseng classified by years.
J Korean Agri Chem Soc 31: 169-176.

Ko YS, Chung BS. 1981. Studies on the oil soluble con—
stituents of Korean ginseng. Korean | Food Sci Techonol
13: 15-19.

Yang HC. 1977. Studies on the saponin of ginseng leaves.
Research Paper in Chungnam University 8 117-121.
Nam KY, Park JD. 2000. Usage and dosage of ginseng radix
based upon traditional and recent scientific clinical appli-
cations. [ Ginseng Res 24: 99-105.

(2004 29 259 A4 20049 59 179 A=)



