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Abstract : This study was done in order to evaluate the effects on the blood lipid profiles, the body weight and body fat in
28 healthy female volunteers who had over 30% body fat by the long term intake of red ginseng product. Subjects were
divided into four groups (placebo group n=7, red ginseng product group; n=7, exercise group; n=7, exercise & red gin-
seng product group; n=7). Blood sampling and measuring of the body fat were taken by pre-treatment, 3 weeks, and after
12 weeks. Statistical techniques for data analysis were applied one-way ANOVA and repeated measures ANOVA. The
5% level of significance was used as the critical level for this study. In summary of results, total cholesterol, triglyceride
and low density lipoproprotein cholesterol were reduced in three groups (red ginseng product group, p<0.001; exercise
group, p<0.01; exercise & red ginseng product group, p<0.001) except placebo group. HDL-C was improved in three
groups (red ginseng product group, p<0.05; exercise group, p<0.01; exercise & red ginseng product group, p<0.001)
except placebo group. Body weight, percent body fat and body fat mass were reduced in three groups (red ginseng prod-
uct group, p<0.01; exercise group, p<0.01; exercise & red ginseng product group, p<0.001) except placebo group. Finally,
lean body mass was improved in three groups (red ginseng product group, p<0.05; exercise group, p<0.01; exercise & red
ginseng product group, p<0.001) except placebo group.

Key words : Red ginseng, blood lipid, body fat, total cholesterol, triglyceride, low density lipoprotein cholesterol (LDL-
C), high density lipoprotein cholesterol (HDL-C)
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Table 1. Physical characteristics subjects (M £ SD)
It . .

Group em Age (year) Height (cm) Weight (kg) %body fat (%)
Placebo(n=7) 20.86% 0.89 159.28+ 5.22 5344+ 4.62 30.46+ 1.98
Ginseng(n=7) 2028+ 1.79 159.85+ 2.60 66.11£ 13.18 3591+ 4.27
Exercise(n=7) 2071+ 1.25 160.85+ 5.46 61.69% 8.30 32.911+3.98
Exer & Ginseng(n=7) 21.57+£0.78 157.00% 6.48 56.23+£7.22 33.20+ 4.18
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bital vein)2HH salHoz Mgt 13-4 FAP|E o8&
atod 10 mie] "As APt AT 42> F4] PML
ZHAZAE S 2zl FF L8 E(total cholesterol,
TC), XA (triglyceride, TG), X% Ajdw 328 E
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(HDL-C+TG/5)1& o83t A3ttt

AA AARs 29 dews 24 7](Inbody 2.0, Bio-
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(1) Total cholesterol(TC)

Table 20 et vke} 7o) TC] 7% ¢kt AF A
190.14+14.8 mg/dl <A 1253 193.86+12.12 mg/d =
Feolg Wyt gl ent SAERA R &5 ¥ S
WA Fol ol A= 2z AE A 182,71+ 18.53 mg/dl, 186.00
+21.36 mg/d °1A4 12F ¥ 164.43+11.93 mg/dl, 155.14+
19.04 mg/dl 2 vi$- 593 p<.001) ZAAE HYoH, &%
TN E AF A 186.29+38.52 mg/d, 1253 166.29+
2841 mg/dl = o5k (p<.01) 48T o4 F Waker
Zgoll vt WHESA BARSA A3 Table 3004 W= wiel 2+
o] M7kl Folgt Aole ot 717 E Hetol] st
HE Aol = vlg- 2l SHp<.001) Xol7t UATE.
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Table 2. Changes of blood lipids among groups for 12 weeks (M & SD)
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H Ag7)70el M Aol golry] flste dYdF
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Bl A% Duncan's multiple range test®& o83} Ab
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(2) Triglyceride(TG)

Table 20 Viebd whel Zo] TGS 739 4
89.42410.97 mg/dl <A 1253 90.43+10.99 mg/d=
AR & B A
Fo ol 2zt Ad A 92.14+19.79 mg/dl, 89.71+
21.48 mg/dioll Al 1255 78.43+15.69 mg/dl, 58.71+13.55
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experimental period

Item Group F Pr>F post-hot
Oweek 8week 12week

P 190.14+ 14.38 191.14+ 11.89 193.86:+ 12.12 2.05 0.1719 1280

TC RG 182.711£ 18.53 170.29+ 12.94 164.43+ 11.93 25.85 0.0001 0812
(mg/dl) Ex 186.29+ 38.52 170.00=% 30.59 166.29+ 28.41 11.27 0.0018 0812
Ex & RG 186.00% 21.36 160.00% 20.61 155.14+ 19.04 129.98 0.0001 0812

P 89.42+ 10.97 91.14% 14.35 90.43+ 10.99 0.30 0.7476 8120

TG RG 92.14% 19.79 84.43+ 15.99 78.43+ 15.69 30.63 0.0001 0812
(mg/dl) Ex 92.86+ 31.56 82.29+ 24.26 7757+ 21.03 8.06 0.0060 0812
Ex & RG 80.71+21.48 62.431 18.37 58.71+ 13.55 32.43 0.0001 0812

P 47.14% 521 47.86+ 4.49 45.71£3.90 1.60 0.2429 8012

HDL-C RG 42,86+ 2.67 4457+ 3.69 46.00% 2.58 6.00 0.0156 1280
(mg/d)) Ex 45.00% 4.51 4957+ 472 50.43+ 3.41 11.40 0.0017 1280
Ex & RG 46.29+ 571 50.14+ 5.67 54.144 4.18 15.09 0.0005 280

P 125.114 13.00 125.06% 12.01 130.06+ 11.58 476 0.0301 1208

LDL-C RG 121.434 20.37 108.83% 15.67 102.74+ 13.60 20.31 0.0001 0812
(mg/d]) Ex 122,71+ 39.09 103.97+29.13 100.34+ 28.05 1427 0.0007 0812
Ex & RG 121.77+£21.88 9737+ 21.38 80.26+ 18.28 85.37 0.0001 0812

P; Placebo, RG; Red ginseng product, Ex; Exercies, Ex & RG; Exercise & Red ginseng product
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Table 3. The results of repeated measure ANOVA for blood lipids among groups
Item Source DF SS MS F Pr>F
Group 3 7187.57 2395.86 1.78 0.1774
TC Week 2 4260.29 2310.14 70.20 0.0001
Group*Week 6 2450.57 408.43 13.46 0.0001
Group 3 4616.13 1538.71 1.51 0.2361
TG Week 2 3286.36 1643.18 45.88 0.0001
Group*Week 6 2255.26 375.88 10.50 0.0001
Group 3 366.00 122.00 2.63 0.0731
HDL-C Week 2 210.02 105.01 20.49 0.0001
Group*Week 6 176.64 29.44 5.74 0.0001
Group 3 6537.98 2179.33 1.60 0.2157
LDL-C Week 2 4659.72 2329.86 67.73 0.0001
Group*Week 6 2754.93 459.16 13.35 0.0001

mg/diZ vi$- Fol3h(p<.001) TAE

Hon, S-Edolw

42.86+2.67 mg/dl oA 1253 46.00+2.58 mg/d 5 F-25}

A% A 92.86+3156 mg/dl oA 125FF 77.57+21.03 mg/
d 02 {23 (p<.05) FA3IATE. ol2fdh wslede] o]
S HHE-Z2A AR A5 Table 3904 B wie) 7ho] Hek
ol Frolg Aole e 717 9 Fetel] uigh sz}
oAM= vig- f23Hp<.001) Ztol7t ATt

(3) High density lipoprotein cholesterol(HDL-C)

Alp<.05) T7HIEeH, 53 &5 2 SHEUAFAF
M= zhzt AE A 45.00+4.51 mg/dl, 46.29+5.71 mg/dl
A 125%F 50.43+3.41 mg/d, 54.14+4.18 mg/dlE w=f-$-
el atAl(p<.001) S713HT). ole gl wslede] oig vt
FAHEN A5 Table 304 B vlel gho] MYzt -9
SHp<.05) AolE Bom, 717+ & ko] st weag

%4

Table 2o vepd vRel o] HDL-C 7% $lokre 4
3 A 47141521 mg/d oA 125 F 45.71+3.90 mg/d
2 RO% Wt Yon THEAATATE 49 A

ANME w9 f-213Hp<.001) Zto]7} UATE.
(4) Low density lipoprotein cholesterol(LDL-C)
Table 20| Jiehd nie} Zro] LDL-Co] A9 9o+ 4

Table 4. Changes of body composition among groups for 12 weeks (M = SD)

experimental period

Item Group F Pr>F Post-hot
Oweek 8week 12week
P 53.44% 4.62 53.96+ 4.29 54,631 4.87 16.22 0.0004 1280
Body weight ~ RG 66.11% 13.18 64.57+ 12.80 63.911+2.30 18.76 0.0002 0812
(kg) Ex 61.69+ 8.30 60.43%7.35 58.99+ 7.28 24.87 0.0001 0812
Ex & RG 56.23%+ 7.22 54.86% 6.50 52.89%5.18 17.83 0.0003 0812
P 30.46+ 1.98 31.13+2.81 31.33+2.12 2.28 0.1448 1280
% body fat RG 35.91+4.27 33.294 4.05 3276+ 3.81 53.83 0.0001 0812
(%) Ex 32914398 28.71£3.70 25.79+ 3.24 227.39 0.0001 0812
Ex & RG 33.20+ 4.18 27.60%2.95 24.63%2.40 82.55 0.0001 0812
P 37.10+£ 2.37 37.10£2.32 37.45+2.55 1.04 0.3826 1208
Lear;laggdy RG 41.96% 6.17 42724 6.56 42,66 6.45 5.25 0.0230 8120
(kg) Ex 4130+ 5.41 43.03+5.24 4371+ 5.02 3745 0.0001 1280
Ex & RG 37.49+4.76 39.71+4.98 39.85+3.97 17.42 0.0003 1280
P 16.34£ 2.39 16.86% 2.59 17.18+2.54 6.43 0.0126 1280
Body fat mass  RG 24.16+7.37 21.85+6.61 21.26% 6.21 27.49 0.0001 0812
(kg) Ex 20.38% 4.06 17.40+ 328 1528+ 3.07 130.22 0.0001 0812
Ex & RG 18.74+ 3.82 15.15+2.45 13.04% 1.91 4833 0.0001 0812

P; Placebo, RG; Red ginseng product, Ex; Exercies, Ex & RG; Exercise & Red ginseng product
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Table 5. The results of repeated measure ANOVA for body composition among groups

Item Source DF SS MS F Pr>F
Group 3 1657.91 552.64 2.62 0.0742
Body weight Week 2 43.59 21.79 38.74 0.0001
Group & Week 6 44.29 738 13.12 0.0001
Group 3 383.07 127.69 3.88 0.0214
% body fat Week 2 291.97 145.98 193.80 0.0001
Group & Week 6 195.93 32.66 43.35 0.0001
Group 3 44976 149.92 212 0.1236
Lean body mass Week 2 33.33 16.67 44.36 0.0001
Group & Week 6 15.82 2.64 7.02 0.0001
Group 3 558.44 186.15 352 0.0304
Body fat mass Week 2 149.24 74.62 127.04 0.0001
Group & Week 6 94.55 15.76 26.83 0.0001

& A 125.11+13.00 mg/dielX 123F 130.06+11.58 mg/ Ao, 717+ 9 kel tj&t

d=Z F93Hp<.05) 3718 HA oY}, SAEUAIFAE, &5
T+, 5 2 THEUAIRAE BT 24z A8d 12143+
20.37 mg/dl, 122.71+39.09 mg/dl, 121.77+21.88 mg/d/°ll 4]
123 102.74+13.60 mg/d, 100.34 +28.05 mg/dl, 89.26+
18.28 mg/dl= -9 493 (p<.001) 74231k o2k
slepidol] tigh viESEA EAHEA A Table 3004 X b
o} Zro] kel Frelgh zpolzt it 717 ¥ el

gt A5 g 19 §2)3Hp<.001) Zol7t ASiTh

2. M|X|ke| ¥s}

(1) H=(Body weight)

Table 4o VeRd vieb 2ol AFe] A fokte 48 A
53441462 kgl A 125F ¥ 54.63+4.87 kg= F9slA
(p<.001) Z7Fsl o, SAEA| RS, 5, 28 B &
AEUA R B Zh2E A8 A 66.11£13.18 kg, 61.69+
8.30kg, 56.23+7.22kgollA 127 & 63.91+12.30 kg, 58.99
+7.28kg, 52.89+5.18kg= #9723k (p<.001) 7HA33
t} o] gk Wl st wkEEag FakRA{ 3} Table 59
olatd Hazk fod Zol= qiled, 717 2 Al gis
WE ARG E v Folghp<.001) Ze]7t AU

(2) MX|YE(% body fat)

Table 40l YERE vlel o] AAYE-0] 79 HoFtollA=
AF A 3046+1.98%14 125F 31.33+2.12%% 523
W3t G o, IAEAIRSE, &5, 5 E T
ATt 2% Zzh Ad A 3591+4.27%, 32.9113.98%,
3320+4.18%°01 X 1253% 32.76+3.81%, 25.79+3.24%,
2463+ 2.40%2Z )¢ 523 (p<.001) Z4slsiet. o2 g
HaloRde] gk wHEE2d EaHEA A5 Table 590 <J3hd 3

@) frelekp<.05) =k 7}
-

ABAZAME F03Hp<.001) xpo]7} A3t
(3) MX|&2H(Lean body mass)
Table 4°l VFeRd vie} 7o) A= Hbere] 79 flokie 4

g A 37.10+2.37 kgollA 125 F 37.45+2.55 kg2 ]
gk Wzt gldlo, SR Te A4 A 4196+
6.17 kgolr 23 = 42.66+£6.45 kg2 2514 (p<.05) &
7RIAAL, -5 &5 R SHRYATRATANE 2t 4
3 A 41301541 kg, 37.49+4.76 kgolAl 1273 43.71+
5.02 kg, 39.85+3.97 kg2 "¢~ 2181 (p<.001) Z7181%
o}, oj2idt HaloRel| ek nkEEg BAHEA A5 Table 5
o ofshd = Fogk o]zt gidient, 717k 3 At
off tigh waAgAX = mi§- F23Hp<.001) 2Fe]7} ATk
(4) M|X|22F(Body fat mass)

Table 4o Uiehct wlg} o] Al 39 flekze 4
3 A 16341239 kgollX 125F 17.18+254 ke #2jat
Ap<.05) 7SRO, FHEPATAL, £52, 25 &

A RS B 27 A8 A 24.16+7.37 kg,
2038+4.06kg, 18.74+3.82kgA 1253 21.26+6.21 kg,
1528+ 3.07kg, 13.04+191 kg= "% £-25H (p<.001)E
a5t o3 sk WsleHdel ek wiESy BEAREAM A
Table 59 2latd Fk] £-93Hp<.05) zkel7t AR, 7]
7 2 ool digh W ARGl A% wf- F2lghp<.001) X}o]
7} At
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W DZY2EHE o] B2 Q13 LDL 839 A3
g a3lsly, gH o 2R VLDLY LDLS 8702 744
AAZ BT opE FH o=zl AHHA micelle(@ AU B
AL Lola oy Fowry Xkl 7kh £5 2 2
7THA 1ZH2HE 52 Szt Bk

2 A7 8% XA 7ol e TC, TG, LDL-C9 72
A 1255 YokrS A9 BE AolA Fol sk}
AFAZ(p<.001), SE5E(pP<0l), &5 U A EHA| B2
(p<.00D] A5 BSon, ol2fsh 7k e thgh phe=
g BN A o8 2ol giloy ek 1 )
7Hl mE AR = F23Hp<.001) 2]z} YTt o]
23 Zole Fd 77 w) M2 e s [
e L lE8-& AlARsE Qo 23 HDL-CY] 79X
A 125, S AQE 2E AN felsiA [EA)
EA A2 (p<.05), £5F(p<.01), 5 ¥ 4T
AZ(p<.001)] F7H8IEeH, ol2idk Z7} Aol theh wkE
24 BN A9 79 2ol gldley Ay 2
7174l e WS AGolA = 2 EHp<.001) Xfo]7t UL
olgldh zlole et d 717kl wg} ME O W3} FFS
HER 2 S-S ARk ok

olffd FF XA T W & A7y Az 32
Rotkis 5,2 22 830 =3 o] g1 0%0 TC,
TG. LDL-CE 74417131, HDL-CE S7hive 9723t

H

- AGA - dlet - aEE - FA T2191445}3] 7]
dA5, Bl 3,32 Yamamoto,'? Joo® B %24
52w 50 2 52 x5}t TC, TG, LDL-C
741713, HDL-CE S7MARIthe dxd el dx|she=

Wi no to

©°
=

2. RX|Yol| O|x|= Hg

Hlge] 22 A8 BHL 7F5e & AR AFo] FFL
FA 43 Az S oAl Ao Hke A8
371 fleiME dutH o oux] S FolAY QHYA

712 SR Ao) A A4 (diet induced thermo-
genesis, DIT) % AAEF 5& F7M71224 4R &
HZE S771E o) 3AFT Yt Quidos gtk g
T AR A A4l 2EURE 22472, AF
I AL F HARAEE geAozn vgk EE Y3t &
FH2l &5 = IRFH Uk

Zev E Ao e ddshaAbla Aee vjgk A
A8 AEA FAEEA Y 58 Yol Y8l §ak4a e
S vlEsl AF 9 AR HEE AT 2 )
oJahd AF, AAYE, AALF] A 4F 12575 Yok
£ Ae ZE FelA fofslA [EA ARl (p<.001),
SFT(p<.001), &5 P SAHEAFoI 2(p<.001)] T8}
om, olelgh Zhai gl sl v BAEME A
Az A& FAT F3 Zojr) Aot et
2 7|7k & 2 E M E 8-93Hp<.001) Zol7)F AN
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7} 7ol sk WS BAMEA Adt A7k §938 2}o)
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(p<.001) Ae)7} AT},

2 %

7170 BAEIA Tt BFRE L AR w]x]
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(red-ginseng product administration group, n=7%), &
T(exercise group, n=7%), &5 ¥ TAEA)Fo Z(exer-
cise and red-ginseng product administration group, n=7
B) T U Adom RF3e 12570 Ayred e
TC, TG, HDL-C, LDL-C, Al 2 AX4e) wsl= as}

oft /o fr
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