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Ginsenoside Contents and Hypocholesterolemic Effects
of a By-Product in Ginseng Radix

Sung Hye Park*, Eon Hwan Sihn', Sung Jin Park’, Jong Hyun Han

Department of Herbal Resources, Professional Graduate School of Oriental Medicine, Wonkwang University,
1. Department of Hotel Culinary Arts, Ulsan College,
2: Department of Bio-food, Hallym College

This study was conducted to investigate the application possibility of leaf and stem extract(L.SE) extracted from
mixture of leaf and stem of ginseng radix (Panax Ginseng C.A. Meyer). We conducted analysis of the ginsenoside
content by HPLC. Also we investigate the effects of the LSE on the reduction of serum lipid and improvement of blood
parameters in rats fed high fat diet 5 weeks. We examined by analyzing the serum total cholesterol, HDL-cholesterol,
LDL-cholesterol, triglyceride and atherogenic index and hematological datas and serum metabolic variables.
Sprague-Dawley rat weigh 150 g + 15 g, were ramdomly assigned to 4 groups, basal diet only(BDG), high fat diet
weithout LSE(FDCG), high fat diet and 10% LSE(FD10G), high fat diet and 20% LSE(FD20G). The result of this study
were as follow. Hematological datas of 4 groups were same level, which were not significant. The activities of ALP,
GOT and LDH level were significantly different. Total cholesterol, LDL-cholesterol, triglyceride contentrations in serum
and atherogenic index were remarkably reduced in LSE supplemented groups as compared high fat control groups.

These result imply that LSE could be used as possible for decrease of serum lipid concentration.

Key words : ginseng radix, leaf and stem extract, high fat diet, hypolipidemic effect, food resources
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KAL) S S86kL Yol B E71E i
S04 AXESIEEL AEE i 718 3: 29 E-2

ol olg Suli(v/w) Y EE FY7|(Mammoth [V,
Sewon Engineering, Korea)oll @i 98ToA 1447} FE319]
Tt olu] 2020kt HojAd WEEo) 2t 4lolA sjFHA Hrid
29 ol BETE =5E u 7iX ZoEth S F&9
2 dUsle] dusla Y870l gop 4ColA 2aaiirivt
AlZ(LSE, Leaf and Stem Extract)i2 AME3SISICE

1~>{

2. Q1¥Ql, £7] &8t FEEC ginsenosides $1E} 4
olklal Z7] E& EFHE 200 mLE Diaion HP-20

l CUPATD GHES)

{Mitsubishi Chemical Co., Japan) Z#&(bed volume 1200 mL)ol] .
EI]7)0 £E4 400 mLE ZE S AHEICE dddo S5k
ATZHES 100%HEHE 400 mLE 2ZA7|1 558 vl 20%
HEZ 100 mLo} Ea15199ct o] £ 10 mLg Cis(YMC*GEL
ODS-A, 75 um, YMC Co., Japan) Zg(bed volume 20 mL)o]
ETA7)I 20% HEIS 100 mLE BYES MESIACE dEol
2 AZUE 90% HERE 100 mLE 8&417] 1 558 ths
100% HEFS 25 mLo) &aHslACt”.

HPLC system© Z4] HBIZ= vz WatersAle] 2@l 510,
A&7 o] AlltechAl9] ZY ELSD 20002 A1E61%3tt ZE
2 Lichrosorb NH,(25x0.4 cm, 5um, Merck Co)E, 0| E40&
g1 A=
+= acetonitrile/ water/isopropyl alcohol (80:20:15)Z AFESIACE
1] A9 BY EZgh|82 E7lo] AB7F 70:300|Q91L 2087
010028 A5A1A 3BE FARZLE AR Felgk 20 pl
ol EM F&EL BY 1 mLolUrt”.

acetonitrile/ water/isopropyl alcohol (80:5:15), 81§ B

SUAHE 55 7 el £A

150 g+5 g, Sprague-Dawley|(¢)
(& )@E}icﬂlﬁ Hoto} 1ol stainless steal cage
] C, 5% 50£5%)0l Bol AlgshH d+&

ARBATE & A0S 6Tl YFULS ASAIH D
Agalolt= 557 AT
2) 4ol

UFUT Ut DHAEE BoluiA] M7 TS Wb

Holl algh ol 2 28 100y & 4728 BERSIIE 5
718-410ji*(Basal diet group, BDG), IA|gr thAA(High fat
diet control group, FDCG), ZXg} Alojol] QlatELitE 5%95
10%E HE71st T(High fat diet + 10% LSE, FD10G) ¥
Alololl QIMHEANE ZEW 20%E H/ISH tHHigh fat diet +
20% LSE, FD20G)2.2 LIs91 Ual4lol= Table 1o] ZHI3)
Helslsrt.

3) gdg AF

AESE AEEES Fdg AMFSY ) 4EER 1247
AEE] ZAR710 viFESl] EAdg F6iirk M# & CBC
tubeol]l 3 mLE Z|5l1, LPHAl= A4 E2](US-5500CF, Vision,
Korea)dll A& 228t & -80CoA] EESEHTINAL.

4) BNEE EA}

WBC, RBC, Hct, Hb & MCV, MCH, MCHC= AHS 2437)
(Advia 120, Bayer, Japan)& 0183l EA43513 1L
Turk solutiong 0|83l QMElH <& JIFE ¢ &
percentage T AIBIALF.

5) gl siat g}
1) S

Biuret method €lz]off & TP kit(Total protein reagent,
Bayer, US.A)E 0|85l RUSEES EHAR]I & AEEY

7}(Advia 1650, Bayer, Japan)E& 0|88l L& Tl

lymphocytes=
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Table 1. Composition of experimental diet

Group 4 2 - "
m\ BDGT FDOG FD10G FOR0G

Starch? 2268 2134 2134 2134
Wheat-powder® 2268 2134 213 2134
Sucrose” 20.18 18.26 18.26 18.26
Corn ol® 214 364 364 364
Beaf tallow” 428 10.94 10.94 1094
Casein' 2018 16,62 16,62 16,62
Cellulose™” 460 460 460 460
Mineral mixture® 141 141 141 141
Vitamin mixture™ 185 185 185 185
LSE™ - - 10% of 100kcal 20% of 100kcal
Total Energy(kcal) 10000 100.00 10000 100,00
Carbohydrate(g)  16.25(65%) 13.75(55%)  13.75(55%) 13.75(55%)
Lipidig) 160(15%)  330(30%)  3.30(30%) 3.30(30%)
Protein(q) 500020%)  375(15%)  3.75(15%) 3.75(15%)

1) BDG : Basal diet group, 20 FDCG : High fat diet control group, 3) FD10G : High fat
diet + leaf and stem extract 10% of 100 keal, 4) FD20G : High fat diet + leaf and
stem extract 20% of 100 keal 5) Starch : Wooli food, Korea, 6) Wheat-powder = CJ
Food, Korea, 7) Sucrose : Sigma Co. LTD., USA, 8 Corn oil : CJ Food, Korea, 9)
Beef tallow : Lotte Samkang, Korea, 10) Casein : Naarden Agro products BY, Holland,
1) Cellulose = Sigma Co. LTD, USA, 120 AN - Mineral mixture : ICN Biomedicals,
Germany, 13) AIN - Vitamin mixture : ICN Biomedicals, Germany, 14} LSE : Leaf and
stem extract, 15) () © Energy construction ratio

() wae
Bromcresol green-Doumas metholo] 95 albumin kit
(Albumin reagent, Bayer, US.A)E ©|83dlc] 3EEE FHA

71 & XHEEAA7](Advia 1650, Bayer, Japan)& BI85},
(@) HdriFy
Azo reation 21Z]oll 93l Kit(Total bilirubin reagent, Bayer,

USA)E A1E3ld a7l &
Japan)Z EEE T3,
(4) Creatinine

& AFEE47)(Advia 1650, Bayer,

Creatinine> &
skedl 384k E Z‘—’“okﬂ SLE Tt Olwﬂ AHEEE kit
Crea(Boehringer Mannheim, Germany)o|1l X}EE4]7](747,
Hitachi, Japan)2 Z&&153CH?.

(5) Uric acid

PAP methodo] wiZ}l kit(UA, Boehringer Mannheim,
Germany)@} XFEEA171(747, Hitachi, Japan)E S8 &&U Q
AREEE FolTk?.

(6) Blood urea nitrogen (BUN)

Kinrtic UV testo] w2} Urea kit (Bodhringer Mannheim,
Germany)2} AH5E4171(747, Hitachi, Japan)Z 5TL5 E85K4
o2,

(7) Alkaline phosphatase (ALP)

AMP bufferE 0]828k= IFCC methodoll 9}8} Kit(Alkaline
phosphate reagent, Bayer, US.A)E 0]&3dl] eiA7]|1 ALS
2447](Advia 1650, Bayer, Japan)Z ZE3I3TF?.

(8) Glutamic oxaloacetate transaminase (GOT)

EAE9 GOT Z2F8 27 aspartic acid®} a-ketoglutaric acid
= oxaloacetic acid% L-glutamic acidZ2 HI}ETL THA]
oxaloacetic acid= & g4 NADHO] Z£Al5loll4] MDH #2022
malate”} A& = =0 NADH7} NAD'E (3l w) 340 nmoi|4]

lolell of & FdAHE 55 AMdd RlXlE 23

E38LY 4AE Yo 52 ot ol ALESt kite =
2 9] Boehringer Mannheim@] ST kitE AME3I0) 1 AHSE417)
(747, Hitachi, Japan)Z 55 & ZHsIACF.

(9) Glutamic pyruvate transaminase (GTP)

& =9 GPT 2K F L-alanined} a-ketoglutaric acide=
pyruvic acid@} L- -glutamic acid 2 Hl=Er) 2
A F 4 NADHO| Exi5toll LDH 28 S & lactateZ} 445+ d
NADHZ} NAD'2 41318 o} 340 nmofl A EBTY BAE 55
Bt =219 Boehringer Mannheim®] ALT kitE 0183131 X}
S5297)(747, Hitachi, Japan)& ZH 31301

(10) Lactate dehydrogenase (LDH)

Buffered pyruvate substrate®} NADH ot E@EE 7id)
incubation A]7]H @AW <] LDHo| 9afl pyruvic acid7}t 24
I lactate®} NAD7} 445 Q]2 LDH kit(Boehringer
Mannheim, Germany)E 0|88k gHlA|7] & X58A17](747,
Hitachi, Japan)Z &394 FAB

6) €89 FHAHE ¥ S8X2Y
(1) Total cholesterol

Enzymatic colormetic testol] 913§ R208 A]2HCholestero-R,
Youngdong Pharm., Korea)2Z HMHR|Z] & A}EEAI7](747,
Hitachi, Japan)Z 55& FoIICH.

(2) HDL-Cholesterol

Enzymatic colorimetry W& 0|86l HDL-Cholesterol
kit(Boehringer Mannheim, Germany)@} A8318H2A171(7450,
Hitachi, Japan)Z Z&3I3TF.

(3) LDL-Cholesterol

LDL-Cholesterol kit(Daichi, Japan)®} 4 3F5HE417)(7450,

Hitachi, Japan)& 0|83}0 directZ® =58 31308,
(4) Triglyceride

Enzymatic glycerol B]|AAHEY Qglo] 93 243Uk
TG kit(Boehringer Mannheim, Germany)$} AlsEA171(747,
Hitachi, Japan)& 0|83k 4519k,

AHE pyruvate=

A1
A

fe

4. A9 EAAE
S8 HE KjgE S

o MEIsKEc BE &5

T RolE B4R

3 p<0.05 &0l

S I E T¥{version 10.0) o185}
]"C_— B+ R EHAE ?‘O}’%‘\:}l r/]'/\

S

! Duncan’s multiple range testg &
= A5kt

0}. »ﬁ

39

A3 gl a%

1. QIEAYE ZEMI] ginsenosides gHEF

ol F g o]e] HEY dsaEot HE EdE
FAlghs A2 oRIXRE ZZoll @4 1240149 dammarane
glycosideol] thallA] B2 A7 AEE L U IE0 oR[SHH
0l g4o] WAL Yri*?. QAR Bt @7E X274
FZ2 FER)N v|Z(ER)O] ok o]FoAHRRIL A 4HR
il Ale Hirr A9l gle Adoltt B8] HEAYS Y& )
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EAICIO] BRG] A SEH 710z o1F] Q14kQJ0] LAKSHA] PD/PT |82 717} 0446, 04001rH”. 2 o7olx) &

2ot ol RE Tledl T FRAcH) S0 kB0 R ol g8k ginsenosides B 0.82 mg/mLO] 7 PD #Ag2 0.33 mg/mL,
AR 7L QL O’O‘:‘F’u) Qe £710 thal L <FE 7 gedx]al @l PT A& 049 mg/mL3i 1 PD/PT Bl&= 0.680]UCt

= dammarane?] A9 SHFE ZASlG] QAR & ELiHE o] 7HA] gmsenosuieol olz|ggo] Hamo ok’ &

2 LIRE i 2718 ol B8 HiFU AIE 8 ek g 4 Aol A AFESE Q14 F4AHEY] ginsenosides BHIO| ARIE S S

U ZIRARE HUA AL E719 FEEC o WEsl=A g OB SEAY 58 Bol F4t as80le 2

ginsenosides B2+ ZAGIG T L Ak Table 29} ZiTl QFE ot Hug Q1449 ginsenosides SHEF) 0] Alolle= oS

o]d]e} 29l ginsenosidesE BFF3IL AR 26124 =4

Table 2. Ginsenosides content of the leaf and stem extract (mg/mL) SHIO] AlZCZ O E8& fiMe HS Hlgkalst Z2m T Qe

Ginsenosides Content ROTE WTFEC)H

. 49 S GO LN, L A 04

- b, 0035 (BE)EA AZ Hedol whe} capsules, tablets, drinks 222 7

- Re 0003 BEETH Q42 Ul e} AlZ0R e QORE0F BRE N

s ot AR T o0, S5] AEY] Aol 28Tl et 7)E0]

- Rhy +Rh; 0136 AEE ] UA HTh OINEY Q2 AET QOREOE E8FL

Panasalrol type A7) WRol W GrkE BEHMOF HLE B BUO) Y

Ginsenoside - Rf 0.005 _

- Ry 0.066 o] Fr}. glojshs 082 FEFIIL AV|EE0] 7kse FEOE AL

- Rg 0417 grlo] goHg BAge J9o] £ FHAESEY F2%

70, Onsenosee 2 = ThE) mhEol Qo) Bal UiEt ARtk SO

Total Ginsenoside 0.820 o] gt} 53] o4 vt AEEEA] Y #ut ohgt

PD/PT 0.680 MTHEAME L AHIZE E71RAol Qlo] Mgalsta ol

1)+ panaxadiol, 2) © panaxatriol o119 Al 2ol thak old)7F QUIE T QT QO Ol4F

AEIE aglycone® FZo] W} triterpenoid) Al ) HE FOISY LB JclH olMQRBE S &85 E

steroid?] AFEUOE OA BREW meolgel Algde  Phammacokineticsst HAM bioavailabilityol ek @17 ol

triterpenoid 4l dammaranel A}EHOF oFdo) L 231511 ofMoEoLt 2 7ol ARSSl Qleeiad] deat orelE

HEkRelo] 98 Edo] glg wul ohle) 88akgo] A9 ¢ 5& A ginsenoides TS Teisle] 0[S FEY AfEL

= RoZ dkE A 9}\];/]_27)‘ TR0 AJEULS HigEEe AZAE BE 7154 489 J5E AIBE £ Qe 7IsdsE

ofl W2} panaxadiol(PD)A, panaxatriol(PT)H % oleanane7)] A} QCHL W7y 2O 2 ATARES JydEE 8 75y

TUOE BER =y, o] £ PDS} PTE olESQ0] ALEUoln) Frtol At @& AEGILAL i 2 2Rt QlatR4EE0!

PD7©] ginsenoside= Ra, Ras, Ras, Rby, Rbs, Rbs, R, Rd, Rs, Q3 £718 olget AES /e B 715d Bl oM E &

IOl AL HI1E 7St

Rgs, Rgs, Rhi, Rhy S0] U, PTHOI= Re, Rf, Rg, Rg.?
ginsenoside7} APy,

2 APl ginsenoside Rl o] b mopow 2 UURARE FE 4F0] ME physical examination o 21}
(0.04 mg/ml), Rh(hi+h), Rg7b 7170 014 mg/mL, 012 SFE dpslolg AR # lurdie 2EU0] U
mg/mL BRE0} UKL Rgy, Rd, Rby, Rby, RE W Re mo o Aol0l lol S 84 5 859} 83ima Al 7]
shgo] £} Panaxadiol PD)AREJO] 033 mg/mL, = G&E Table 3, 40] JelBiRict
panaxatriolPT)A}EA0] 049 mg/mL &FTol ARTL &
ginsenoide®] QHPD+PT)2 0.82 mg/mLoISiC} Table 3. Hematological variables of experimental rats

o ]
Chang®] GTe)4] 01A10lS o] B34 TIE Ah= & xu Grow  gpg FCGY  FDI0GY  FDX0G*
&= & = < Variable

ol weh ginsenosides BHEF0] Z|M 6.86%(dry basis)ol ] £ 11 RBCOAOT/mm) 5872032 5672041  582%042 5012038

750%E AMAEel Qi AMIMY U ZAT WYS =3 WBCH:10>/mm?)  357£0.28 302+0.19 3.32£0.09 327+007
_ o Helt%) 57365492 ST00$319 608510 5555+372

i ides®] AAMAANIED 7 Bl HF 505 '

ginsenosidesS) :}j O“oj - hE Hblg/dl)  1B3B+101 15098090 1628106 1702096

mg/g(dry weight)= 24{Z|RUCH. MOV 6463091 B3I0X054  6303+012  B175+085

IATH A Q1419 diEtE REE F panaxodiol (PD) MCH(pg! 18504031 1830045 18252029  1800+148

o} S ZHZE 0.51%, 0.57%01A 1 panaxatriol (PT)Q) gHF2 MCHG(g/dL) 2863109 2850089 2875302  29.00%152
= = = Lymphocyte(%)  72.88+502 73004402  7300%475 7550555
Z}7} 1.48%, 157%01Tk?. 13} 31} 432 £719) PD glEke
o & POIRITH. I el ad = =719 valies are mean * SD. Aiphabet : Significantly different at the p(005 level Dy
Z+7} 0.08, 0.08%, PT EHara 2+t 0.19%01 1L LollA] PD/PTE] Duncan's multiple range test 1) BDG : Basal diet group 2) FDCG © High fat diei
control group 3 FD10G © High fat deet + leaf and stem extract 10% of 100 kcal &
HlE2 3d0] 035, 44-0] 0360190 332 & 442 719 FD20G © High fat diet + leaf and stem extiract 20% of 100 keal
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Table 4. Serum metabolic variables of experimental rat.

T e e e 1 e LR el
Tolal protein (g/dl) 4862032 4952029  508+057  528+033

Albumin (g/dL) 334£010  360£0.17  353x012  370x024
jotai pirdointmg/aL) - 0.18+0.04 025006 028004 025£003
Creatinine (mg/dL)  058+0.04 0.60£0.06 0.60+0.02 060+0.05

Unic acid {mg/dL)  1.75044 1942032 248059 2.75£061

BUN” (mg/dL) 12058300 11942262 723275 963211
ALPY {U/L) 109635197 115.12¢376° 142.75¢4.92° 15325701
GOT" W/L) 31.00£14.00° 3506£10.17° 2200£1661° 22501327
GPT” (WL/L) 27134515 2900%4.10 27252916 37.00:499
LOHY (U/L)  13965+30.00° 167.09+19.21° 191.7541.72° 150 75+37.70°

Values are mean = SD. Alphabel : Significantly different at the p(005 \eve\ by
Duncan's multiple range test. 1) BDG : Basal diet group 2 FDCG : H\gh at diet
control group 3 FD10G : High fat diet + leaf and stem extract 10% of 100 kcal 4)
FD20G © High fat diet + leaf and stem extract 20% of 100 kcal 5 BUN Biood uea
nitrogen 6) ALP Alkaline phosphatase 7) GOT : Glutamic oxaloacetate transaminase 8)
GPT : Glutamic pyruvate transaminase 9) LDH : Lactate dehydrogenare

Table 3|4} HX0] 7124101, LAY HET B LA LA]
olgt elyRike FEAE AT T BT EUSHY 82 T
HBEE FAGHL AR Y T30 7YX Aolg HOl S5
2 W A2E Uekith 239 BMZNE duE, vzl
HE ‘52}301 FEEE HAE FASIIAL VTl FYZEQ] Ajo]

l‘

rﬁ

Table 5. Serum lipid cocentrations of experimental rats

Group b 2 ) .
Variable BDG FOCGY  FDI0GY  FD20G

Total cholesterolimg/ol) 216.18+19.24" 34138+100° 266.38+20.10° 225.0041767°
HOL-cholesterolmg/dL)  3057+409°  2684+2.92° 337524.11° 380242.11°
LDL-cholesterolimg/dl)  4624+875°  62014512° 22164875 441644447
Triglyceridetmg/dL)  47.31+11.41% 14607+1820° 5175£982° 52.05+1291°
Atherogenic index”  6.07+0.04°  11.71+100°  689+101°  491+087°

Values are mean t SD. Alphabet : Significantly different at the p<0.05 |eve1 by
Duncan's multiple range test. 1} BDG : Basal diet group 2) FDCG : H|gh t diet
control group 3) FD10G © High fat diet + leaf and stem extract 10% of 100 kcar 4)
FD20G : High fat diet + leaf and stem extract 20% of 100 kcal 5) Atherogemc index :
[Total cholesterol-(HDL-cholesterall/ HDL-cholesterol]

AHE 55 21618 mg/dLE Hat
A DHE:E‘ |A1= 341.38 mg/dLE

Al T O} URNATE. LA Alo]ofl 10%2)]
luRlE FEEE AT 7Y & SUAHE skE 26638
mg/dLEX AAY HETLHT RYZSE LolF L 20%9) ¢l
HEUEE G #9 & FU2HE sEE 10%83FTE0
FOHQE T oA 7]alolti} Z2 #&0|irk HDL-
SUAHE 5L 42, 7124lolTolAlE 3057 mg/dL, A
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(e BAENO| ginsenosides BHF I LA 4lojof} Rlo] A FHAHE

L Aol mxle &3

2 i AT A E 26.84 mg/dL L, QIATEANE REW 10%4F)
T3 20%-F Tl A= 242} 33.75 mg/dL, 38.02 mg/dLEA] A
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