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Abstract

This study was conducted to observe the nutritonal effects of the diets supplemented
with the leaf or trunk of ginseng in rats.

The male albino rats (110 heads), Sprague-Dowley strain weighing 75g to 79g, were
used as the experimental animals. And twelve kinds of animal diets were prepared.
The animals were divided into twelve diet groups and maintained with corresponding diet
for 40 days, and then sacrificed. After sacrificing the animals, the contents of some
chemical components in some organs and serum were analyzed.

The results obtained are summarized as follows;

1) The lipid contents of the liver in the experimental diet groups added ginseng steamed
leaf or trunk were significantly lower than those in the control group. And the cholesterol
contents of liver in the diet groups supplemented with ginseng steamed 4% leaf and
2% trunk were very significantly Jower than those in the control group.

2) The total protein contents of serum in each experimental diet group supplemented with
ginseng steamed leaf or trunk were lower than those in the control group, but not
significant.

3) The glucose contents of serum in each experimental diet group supplemented with
ginseng steamed leaf or trunk were lower than those in the control group, especially,
those in experimental group added ginseng steamed 4% trunk were significantly
lower than those in the control group.

4) The lipid contents of serum in the experimental diet groups added ginseng steamed
4% leaf and 2% trunk were significantly lower than those in the control group.

The cholesterol of serum in the experimental diet groups added ginseng steamed leaf
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and 2% trunk were significantly lower than those in the control group.
5) The ratios of e-lipoprotein fraction in each experimental diet group were lower than

those in the control group, but not significant.
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Table 1. The total nitrogen contents of the brain, kidney, liver, testis and serum in

experimental group A (mg/g or ml of sample)

Diet gm‘§rgan Brain Kidney Liver Testis Serum
Coritrol 31.44£2.03 39.22+1.49 39.10%1.01 20.69+0.55 10.71+0.71
L., 22.87+0.35 39.25+1.10 43.50+0.24 19.0940.32  10.64%0.14
L, 25.92+0.89 33.55:+0.26 40.201+0.35 17.780.20 11.34%0.57
L 21.13£0.24 33.77+0.26 36.98+1.34 16.21+0.01 8.26%0.24
T. 20.88+0.37 35.65+0.58 31.35+0.73 17.50+0.39 8.30+0.20
T, 17.83£0.10 34.08+1.87 32.58+0.75 18.93+0.49 8.68+0.10
T. 20.38+0.79 34, 05+0.57 31.86+0.56 19.91%0.14 9,52+0.41
*Mean-ES. E.

58S MED HEE Table 13 Zch

Mg RE mlE ERE 5B HIHBe] 10.7110.71mgeldl Hale] L, Bsb L B2 27
10.6440.14mg % 11.34+0.57mgol .o vk L, Bf-& 8.264:0.24mgo] =il zeli T8, T,
# 9 T2 8.30+0.20mg WA 9.52+0.41mg ol o] el

Barh AE g O BESES BBl 31.44:52.03mgoll fheke] LB, L. ¥ L.BE2
21.132:0.24mg W=l 25.92+0.87mg W4l ol o]l T, 8, T8 % T, 82 24717.8340.10
mg W2 20.88+0.37mg HHHNE $Iarch

gk AE gl @ BESES HBHE 39.22+1.49mgoll Mt L Bk LB A7
39,254:1.10mg % 38.55+0.26mg o2 #js=sbqd ot L, BES 33.77+0.26mg o oFzk 29k
T, B, T8 % T8 34.05+0.57mg W= 35.65+£0.58mg HHR ¥ grelsdrh

gk AFMER Rk g S8 HIEfo] 39.1011.01mgold] vldked L, EF-& 43.50::0.24mg 2
2 okzb sl ot Ly Bfs LB 27 40.204+0.35mg ¥ 36.98+1.3d4mg 2.2 & %K o
A3 T8, T, 8 2 T8 25 31.35%0.73mg W=l 31.86+0.56mg W HEA o ghg H
o}
TEHR RF g BB HIEFE 20.6910.55mgell Hsled L #EE 19.0940.32mg o R wl&
st ok L, Bfsk LoBE2 2b2h 17.7820.20mg % 16.21%£0.0lmg &  Ast=lado=d, T, B
17.504:0.39mg.e & o7t wkgt ot T, Bt T B2 27 18.934:0.49mg ¥ 19.91+0.14mg &%
A B ERI gk
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mg % 40.50+£2.02mg 22 7r4s <befolgdct,
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0.20mgel i, L.BExk L, BER 2h7h 16.9340.48mg % 19.56+2.70mg o2 Aebs) whori T,
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Table 2. The lipid contents of the liver and heart in experimental group A

Organ Liver Heart
Organ mg/g mg/whole Organ mg/g mg/whole
Diet group weight (g) of sample organ weight (g) of sample organ

Control *5.474+022 53.88+3.38 294.72+18.49 {0.61+0.00 31.50+4.97 19.22+3.03

L. 5.06+0.17 69.80+1.91 353.19+ 9.66 | 0.65+0.00 42.12+0.20 27.38+0.13

Ls 534+030 63.70+1.62 340.16+ 865 |0.53+0.10 1693+048 8971025

L. 4.44+0.39 7798+2.20 346.23+ 9.77 1 0.50+0.00 19.56+2.70 9.78+1.35

Te 511+0.10 66.69+3.98 340.79+20.34 | 0.53+0.00 19.35+2.60 10.26+1.38

Ts 5.63+045 72.82+3.16 409.98+17.79 | 0.63+0.00 30.33+1.15 19.11+0.72

Ta 4.75+0.30 71.56+2.59 339.91+12.30 [0.57+£0.00 28.29+0.73 16.13+0.42

* Mean+ S.E.

Table 3. The lipid contents of the liver and heart in experimental group B

Organ Liver Heart
Organ mg/g of mg/whole Organ mg/g of mg/whole
Diet group weight (g) sample organ weight (g) sample organ

SC *470+0.21 50.25+0.86 236.18+ 9.28 | 0.66+0.03 23504+0.38 15.51+0.68
SL: 4394032 44.63+2.98 b195.93¢ 765 1063+0.02 2500+1.35 15.75+0.92
SLs 522+0.35 °39.75+1.80 207.50+11.62 10.60+0.01 25.75+1.74 15.45+0.90
ST: 4.99+0.31 ®36.75+1.36 “183.88+ 7.56 | 0.61+0.02 27254098 16.62+0.66
ST. 4.99+0.31 °40.50+1.48 °202.10+12.21 | 0.614£0.02 21.43+0.70 13.07+0.67

a: Significantly different from the control at p<| 0.05, b: Significantly different from the control at p 0.01
* Mean+S.E.

& 19.35+2.60mg 2.2 D4 yroro o} T, BEx T, Bl & #EWglo] ws=3sheict

] BB Boll 4 HUGEE(SCHE) o] Mklgdl 23.50+0.38mgalwl thabed SL, Bz SL IS 2+
7t 25.00%1.35mg X 25.75+1.74mg 22 F7b 7gkolda ST, B 4] 27.2540.98mg 28 &
7} 73S B ou ST, B-L 21.43+0.70mg o2 72+4 % <efE Jeh sict

3. R (M cholesterol i

H% Bell 4 7t SN2 40A S-S MES & sl dste] Ik ¥ LS cholesterol &
BS BES &R Table 49 ol

IF#E+ cholesterol & B2 HUARE (SCEE) ol Wl g 3.93+£0.16mgol ol SL.#F ¥ SL.F¥
2 727 4.03+0.1lmg ¥ 5.45+0.2lmgelelo o ST, 8 3 ST RES 77 5.314£0.34mg ¥
4.01£0.17mgo] gi=t.

gt L cholesterol & &-& HARE (SCHE) o] ¥ g% 2.1010.19mgelsle= SL. & o
SL, B 77 3.7540.21lmg % 2.10+0.12mgol 3, ST, 8 % ST, 82 27 3.00+0.16mg
%) 2.2140.09mge| K=},
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Table 4. The cholesterol contents of the liver and heart in experimental group B

Organ Liver Heart
Diet Organ mg/g of mg/whole Organ mg/g of mg/whole
group weight (g) sample organ weight (g) sample organ
SC *4.70+0.21 4.37+0.18 20.54 +0.84 0.66 +0.03 2.10+0.19 1.39+0.15
SLe 439+0.32  4.03+0.11 °17.69+067 0.63+0.02 °3.75+0.21 "2.36+0.08
SLa 5.22+0.35 b5.45¢0,21 *28.45+1.72 0.60+0.01 2.10+0.12 1.26 + 0.08
ST: 4994031 °531+034 “2650+1.98 0614002 °®3.00+0.16 “1.83+0.07
ST, 4994031 4.01+0.17 20.01+088 0614002 2.21+0.09 1.35+0.35

a: Significantly different from the control p 0.05, b: Significantly different from the control p < 0.01,
* Mean+ S.E.

4. Mk EESN

HE Boll 4 zF A2 40HM BHS FHEK 3 Yst midd EOH 78 Jd1d &
WIkEHEE FE% = Table 59} Fof

M AF 100mE B EOHE S8 B (SCH)el 6.5310.34g01% 2 SL, 8 2 SL,
Bro. ztzb 6.3540.20g % 6.00£0.14ge)d o=, ST, B 2 ST BE 72k 5.85:£0.35¢ ¥ 5.75
+0.25g 213wk

Table 5. Protein fraction of serum in experimental group B

\ Diet group
SC SL. SL. ST: ST.
Fraction \

(Unit : gm %)

Total protein ~ * *6.5310.34 6.35+0.20 6.00+0.14 5.85+0.35 5.75+0.25
Albumin 3.84+0.19 3.37+0.27 3.33+0.25 3.56 +0.22 3.49+0.12
Alpha 1 0.34£0.02 0.38+0.04 0.32+0.05 0.27+0.03 0.31+0.03
Alpha 2 0.67 +0.06 0.78 £0.09 0.82+0.09 0.66 + 0.05 0.67+0.05
Beta 1.10+£0.06 1.18+0.07 1.03 +0.06 0.93+0.39 0.8940.05
Gamimna 0.59+0.05 0.65+0.04 0.51+0.07 0.44 +0.05 ©0.39 4+ 0.04
A/G ratio 1.43+0.05 1.15+0.14 1.27+0.14 1.56 + 0.09 1.55+0.04

a: Significantly different from the control at p 0.05, *Mean +S.E.
3} albumin & -2 $HEfo] 3.84%0.19gel 9l SLBF % SL, 82 244 3.37+0.27g 3
3.3340.25g olol oo ST, #f % ST, B2 2hzk 3.56+0.22g % 3.491+0.12g o 3dch
Albumin¥f globulinft &= #EEfe] 1.43+0.05 o]l SL, 8 % SL, 882 1.15+0.14 % 1.27
+0.14e) 3 ST, 8 % ST HES 7h2k 1.56+0.09 % 1.55:+0.04 ol e},

5. MESR
HE: Boll 4] Mi%%E EEES Table 63 vk & HEELES 104.57+6.45mg oo =
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Table 6. The glucose contents of serum in experimental group B

Deit group
SC SL: SLs ST: ST,
Serum

Glucose *104.57 +6.45 99.00 + 7.60 94.86+9.13 “81.38+7.61 ©80.20+7.89

a: Significantly different from the control p{0.05, *Mean + S.E.

KB AMBS 25 WMol ltal T2 & debiln deh 5 SL,BEsk SLOBES 77199, 00
+7.60mg ¥ 94.86+9.13mgol L ST, #F % ST, 82 77k 81.38+7.61 ¥ 80.20+7.89mg ©|
stek.

6. Mmik2| BEW S cholesterol
KB BellA 7+ ASGIZ 408 e 8FY % 345t mMiEN TRE= cholesterol &
BS BIES R Table 73 el

Table 7. The lipid and cholesterol contents of serum in experimental group B

Contents Lipid (mg/100m/) Cholesterol (mg/100m/)
Diet group
SC *290.63 £3.05 120.25+1.35
SL: 333.25+2.48 ®92.29+1.23
SLs 284.88 + 2.67 ®98.30+0.73
ST a235.88¢2.52 95.25+1.81
STs ©249.71+1.80 %84.70 + 0.44

a: Significantly different from the control p<0.05, b: Significantly different from the control p¢0.01,
* Mean+S.E.

fiE 3R 100mE BE S8 HIHEFe) 290.63+3.05mgolgli, SL, B % SL,Efe] #
7t 333.25+2.48mg U 284.88%+2.67mg o|3lom ST, B = ST, ol 7tk 235.88+2.52mg %
249.711+1.80mgo] vt

X MiE 100ml'E cholesterol £ &-& HIAR o] 120.25+1.35mg o] lar, SL, B 3 SL,#fo]
Z+7b 92.29+1.23mg ¥ 98.30+0.73mg o1l o= ST, 8 % ST, 8L 77 95.25+1.8lmg %
84.70£0.44mg & 2 7rA4F 7A%HS ¥ 9ich

7. mikel EBEAAN

HE: Bol Az mEREER2 408/ B HET % 3 4t misel EaTH TELE
L HEBL Tahle 83t Zth A o4 2E f#BIo| olipoprotein (high density lipoprotein :
HDL) 5t g-lipoprotein (low density lipoprotein : LDL) 7 &l=k vFebut®, ¥ EE] a-lipoprotein®l
B-lipoprotein®| &t 78.68:121.33 olxte=, SL, B 3 SL. B %74 71.29:28.71
77.07:22.93 olglv}. = ST, B % ST, B2 75.43:24.58 ¥ 74.80:25.20% vebsich
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Table 8. Ratio of serum lipoprotein fraction in experimental group B

Fraction
a-lipoprotein B-lipoprotein
Diet group
SC 78.68 +2.58 21.33+2.58
SL2 71.29+4.86 28.71+4.86
SLs4 77.07 +2.69 22.93+2.69
ST: 75.43+2.19 24.58+2.19
STa 74.80+3.10 25.20+3.10
* Mean +S.E.
N. % %

4 % wingt EF8% A9 A% o % E71E autoclavedl 4 15 1b/em?, 121CE 3090 S8
BUEEE % 2% 9P 4%+4E kg B% BE Jra RS A, Boll4 zZH7 REENEZ 8%
& 40Hf FFES A KRB HEBRE A}

TR Aol A Birpel BES RS EMEO il 72 RER A dAe ETFsAsn migsh
a3bol] A= #EEho] Gl P Bl dv AZ o IRIFSRARA A & #Eho] o K
A2l F7] i SRR A gzt WA Agke] )

o714 Fol ol AL Mol A HEAREH| el 7 AMBEY BE o) ETH - i
Al o) S BBEHY) $3ked= 1 o] s BEEME dEo] od8rta ERE AEsok
T Fe]l2g ot o2 v BT A el

B Aol 4 IFMEF K g THE S8-2 HHIUEF#E 53.8813.38mgdll [tstel A% o /i
HiRFol A= 63.70+1.62mg H = 77.98+2.20mg H W EA 25 Hinslgds A% HINER
Bfoll 4= 66,69--3.98mg W= 72.82+3.16mg W4 HE 94 Win=l el vk LA FE
EEL KHhE ETR 7Asks Hocl

HE Boll 4l Aok 2he) HFHRA &K g¥ 1HE &8 WM el Ko ETsldch
#4e SL,, ST, % ST.#-& ol-% FEANP<0.0D MLE vod F3 Ak 2k LA
AF g TBE SRS 24 R HED ¥EHE voln vk & HIEH s SL, B
SL, B2 Minghg Relvk HEM Wit obuisd ST, RS 1% HEM(P<0.0D WhE
st ST H-S HEM(P<0.05)8 HAE Holir rh .
wal WE Boll 4 BFMEN HF g cholesterol 8L 72+ B AR Alg #EHS Je}
o ogleh & SL,BF 9 ST.RE-R IR ths) (X Fil ok HEM ERE gldn SLE
2 ST, HS o FEMSE EHY & volx ek (Lhh HH g% cholesterol B 4 4]
Rl ENS vebAo) SLBEnk ST, 852 YR Hal ol HFEM(P<0.0)R Edn
SL, B o ST, B2 w3 BE g 2olm lel

Hirano' 5 /& caseinR7 &KEH EHE RAENA A IF, Mmi#FF cholesterol o] (KT =
I, {Kcasein, (& EAE RENAA: Bhd-E RED v AT 2 SHalE, REY EAHR

A B e 30% KEol B AN old A% 9 ¥ F/E L 2R 2%, 3% ¥

=
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o &K fatty liverE & 4+ i =t MEBEES BT 4+ dcks FR™L o0 3
@l Aol v K BRlA I R O FE S8 #82 AMM SaEa
REiAIA BEASEZ = ol Holod JERFe MR 2 FIAKH odakE T+ oz ERC (ke
Aolek 4=k

miEF EAsE S8t Bl SBRES Heshs o Ao sivh REARS HEp
o sl 2 BERAERNC Mo sidod FEMAY ERE ob R albumin 4] wisshAl @b
S ek albumin¥ globulinttt ST, B sk ST, H-2 HIRH Ml BALE ¥R o} 2%
HEN] ERE ¥olz gsdch

oleldl BF A ERule v I HEE ¥l 79 77 ddlled AZ oA o E718
HAHE S8 9o HEEkd wotoy L oobel g Hifke] RIEEZL =2 sk 4 Asleh

E% Boll4 MiE 100mlE BEE-2 W Hal 24 BRRAHEE Mdsidoh 438 4%
Rhngt ST, Rfxk ST, B¥-S HEM(P<0.05)a AEE 297 o3 9& gt SL, B E SL,
2 HEM BLE Mo)x ek

7 el ol k3twl epinephrine f¥Eol {KaF AMEES] 75 AL mEFol WMWY o
+ AEH(P<0.0Do2 2 g& 2doy EFY Afedle 239 ERIE 2l oe
Brekman®' o] AZES| # glycoside”} ZH= EE(FRol it M fFaste A #iEol AT
AT Afole ETAL BT ZASds T#EAA EF2E Fx13teds A% F  adapto-
genic activity 7} lvha #EE kel qale] detn ¥ Alel

%22 hyperglycemic®t AN A AZ o 3 F7 HRE Yobdo 2y Nt HEsteaR A
o] e},

K% Boll 4 Mmi&F 100ml%E HHESES SL.BHE Bshe 28 % KRENS g ETHA
o}, BB (SCH) ois SL.BEL FEMU+: £8E oo ST, % ¥ ST.#2> HEW
(P<0.05) 8 HAE ¥ F3 2k

E%}F cholesterol GBS T & ER AR BN 3l ol FEN(PKO.0D2E W
4 ek,

oo}t e HERE BEpolAl AELT REY BRAL #ESHT ok Kwon™& & d4o
2 3 IRERS KRl A AWz G BY S8l ABRRE 28RN LRSI o2
4BHE WEEY ) KT #5560 2o Kang®™® & A% K-S o ol
LR BEE ¥ cholesterol & & ETFAZIrk A8kt M cholesterol Eoll d&F&
e BEM HFEe AH I MEHS @l & Rk EH 443 2 8 A
B BIESe F2 wo=o™ ™ gtone Kk BRuoR 588 HESH e @At A
3 il A% o 2 E71, 53 €71+ MIEN cholesterol § &g KT A7 A HiiflA] 71+
Aog wojzie

miE FEATE S8 S5 gl SEKE ¥ A4 BEARE soE 2o

A BRolAe 2 #% KM 2T HEH Kl o-lipoproteino] HA 33 g-lipoprotein o]
wmEs 2deu FEMY ERE ohugdrl. Narayanst Mullen® ** o] {K3l= 3ol A &%
% B RS R #E3Y-S ol B-lipoprotein 3 prebeta-lipoproteing ol  FOrIL o-
lipoprotein©] %obx1= | g-lipoproteine] ol Al =W F Ao BElh &Kol Mol sksich
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