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Abstract

Effect of Red Ginseng(6—Years—0ld) Powder Supply
Level on Growth and Body Fat Accumulation in

Growing Rats

Ji Seon Heo

Master of Nutrition Education, Graduate School of Jeju National

University, Jeju, Korea

Twenty four male Sprague-Dawley rats were divided into two groups with
8 rats each, and fed either diet containing 5%RGP( red ginseng powder) or
10%RGP(red ginseng powder) for 20 days, providing a daily feed of 45g
per metabolic body weight(kg®”). The daily food intake of the 5% RGP
Group and the 1026 RGP Group were 8.90g and 8.98 g, respectively. The daily
welight gains of the two groups were 333g and 353g, and the food
efficiency were 0.37 and 0.39, respectively. The daily deposition of moisture
were 2093 mg and 2,183 mg, the daily deposition of crude ash were 78 mg and
88.omg, and the daily deposition of crude fat were 347mg and 353.5mg,

respectively.

Key words: rat, Red ginseng

— il —

@ jeju



Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

List of Table

TAFO] A EL e 5
TAFO] A E FIE e ]
Composition Of experimental diets ............................................. 10
The change of body weight during experimental period == 15
Feed intake, body weight gain and feed conversion =w««weeeeee 17
Chemical COmDOSitiOH iﬂ grOWing Tl rereeeerees e 19
Deposition of chemical components in growing rats - 21

v —

@ jeju



)Collection @ jeju



./\1

T 8
® . § T o
~ 70 b o o=
gy S o T e B N
%° o "
% ﬂgkimzé%z
Jv._Al oY T 1U_|L 5 % uAlo Mw_l )AO ‘_Ir,Vi‘._ uAlo
N B T S o ° N il a¥ T oo
=0 _ZT | ] o~ —_ 0 T N _— ;OL ! wE E._
_— }24§x%401ﬂnﬁoﬂ&o1ﬂ_z
s < ) ~ ©F G ﬂvl, o T o) 0 s T o 70
_La%ﬁowﬂ g L < T
@%ﬂm 6>MWMW@%ﬁmﬂ§MﬂKLO W
ol o G T s oo o % 3 BN o ﬁn W D i) N
T B - X4 T oo R pe - x ® T & o B Nie
o X 5 R 5 X p _ 3 ~
ol MWL A4r G < E n &4 o 5 "o N A % E z, roulTN
S 3 = o J" N iy ) 7 ™ { T o e =
K N - = o < ™ = ' S —~
S . 2977 o oW ow = 4Ny 5
% o) _11¢£mo%ﬂ S omog
e T oS _ T o <z wooo o
ﬂ s ML ‘_M,Vv‘._ 1_,_AI s W owE ,UI ) X o iy 8 o \Muf OW ®O ok E ,n__/u,M J‘Au‘.#
=0 _ e & wo A i B 0 .um Gl m R 5 Njo oy 3
ﬂmae A,gorwﬂn HQN@LH%M %mﬁaﬂﬁ B i
qumo%ﬂo_f@mo duzpaﬂu}ﬂ%ﬂ\%
iyazoﬁi,}% L v S = o
—l T X 3 ay O " 9 S o) ey = °
WW o = A % b B ) JJo W T %_L T & MM N B 164 ‘mwl,
. ] Z =2 ~ — ~ o lwl o ,.:.%O —~ 0
i %iﬁ W e oo o WM% e w aﬂ_bovu'
il ~ LT ® o) AR X = w oSl B OF = — °
el - %w ) ;7| = %ﬁ = 1 e _ ay 2 — = °
5 I g]f;]ff}T,_MLEQTQ
fcﬂny} Hmvw@@mmﬂAoi}%%
N g EAO A - = = B of & o
N9 B = T ~ B 5 XO =
o B - Y it T~ i ol iy ~ H o e i il 0
) RO = m X ~ © o o * %o
™ ok TR o} b o 1_.1# g ~ o0 - R ~ N %o o) oF a7 —_
o LA Y & 2 o< o o e _ 0~ C =
v %wo 3 > ol 1_.1# < 5 © e W X K ™ o .6L °
% » L@« Sl EL WX K a % MM o T D N zw i
) — it — — N : i X
= = o8 T = b 5 O Wr ) % o MM =3 = ~3 N
Heo o B O 5 ap Moo u T w S N = = el
o o e i % of 9 W mw oy Jo ™ = =0
omhﬂh%giﬂL%uﬁo@@%
i T " - w - wum W m o v
| )
g w & AN ] 5 Mm B
T B T T
- = = X %
g
I G+ or
e -



ity

Al Aol 2w §
FEEAEE] A

1

T
=

1990; An & Nam 1992; Song & oh 2000; Chang & Kim 2001;

Ly
[€]

(Lee
Koo& Park 2001)7 el ] ZA}u)akate] )

=

=

i

Fol A A AR F

B4

=(2007)V &

Lee

o

Azt A

M FH A7}

=

=

IS PO
ol LA ofAlst di Wy A

=90
[SIE=Y

of o}o]

I

A=)
pin

7]

)

TN
T

AN
il
B
=

Al A

]_15),16)
&

G

2

st ek,

635

BN
T

=

R T R I i =

Lo.H
T i

[}

o FEAM Al gel Wkt

AL A

Al
=



ﬁo

N

s

ERR
o]}

il

°
pad

..

#

Y Aow

=i
=

2w NEA

A

e
2
2

o]
2]

T I

) ==
4

q

$

il

(e}

1=

[e]
1l

7Iv 7)e W oz Rl A

11123, 319

<8

EEES

FE

=x
=]

AL & (

-
1.

i
w
I

o}
<
=

carbonyl

AA AxEHEA obr] =-7H D Hkg (amino-

KeN
=

g

%3} %

A

=K

4
o

—
o

7

ottt 21 Fet °F 100

il =717t 2 A

i<

]_ “%)j\:}_” O]
o ¢

ke)
pad

of ALEH AL 3LF20W (1833) A A
ol b AQAA BAAoz Axy AL

&

= E_EE]O:IX]E g}]\r/]_‘l?)lS) 0w
oA W EH AT a2

o

VAl

]

AN
pzS

=)

v
IF

reaction)el| 2] 3]

o]
%

z]t

o

@ jeju



2. Ao AE

Q14FL- triterpenoid saponinsS H|53}9] polyacetylenes®} sesquiterpenessS X3+
3t A f(essential oils), #& #3r=(phenolic compounds), t9 A (polysaccharides),
A= 28 7 peptidoglycans) ¥ BIEIRI 2 dZRol=gs ¥£34 3HE) A4 3
a8 Ay Ao zA Auatd B4EE 58 shgata ukY 9late)

I
=

Fo ok 24 AEL AEW ARoR g m o, oy 4rEe T4
=z

of & FEka o1 Aol s WEdriE Aol WA A ATV, A7
X FAakyl wiako 2 By B9 ginsenosides(GS)7F Z4ZF 32%F 24Fo0|aL, o] F
e 4t wite) T35 GS7F 18F, FAE /Y GS 14%, WAel GS7k 6E0]
th(Table 1 #F2)® &4 B4 GSE <% 34 (steaming process) 5 4]
(heating)°ll 2|3+ 7}423] (hydrolysis) ¥H-5-o <oJ3] AR, 4k AxA] 5
v g Ee] B U doldths Aol wEF . Kitagawa 5
T A8 FHACRRY Alxd 4 Wi ¥E S vE ARdEe] #

Fa i

o
£l

g A3t G-Rh, G-Rgz, G-Rgs, ¢ % W4k § ol 247 0.0015%,
0.014%, 0.0003%<1dl Hlsl F4HAIZE Al 742 0.006%, 0.024%, 0.014%= ®H4t
A FPHow 9R8°C UL
120°Ce] Lol A 3417+ F4ks)
AoEy SA4do] g2 WAmAlel=2 A FakelE e EAEA &2E G-Res,
-Rgs, -Rgs, -Rki, - Rks, — Rss, ~Rss, —-Rss, -F1 ¢} &7 20(R)-Rgs, -Rhy,
~Rgs, Rsz 50l A4 @vb® Fae AF2dA whe] ofd v AAXUA AER 9
=), o] ¥ AAEUA AE F polyacetlene] A¥-o] A 200]Fo] WAL
Aed olF WEAY e EeobA M AR SR panaxydol, panaxynol,
panaxytriol 3F°| 919w panaxytriole 4+ AlZX 34 F panaxydol=HF-H A
AHe Fate SRAECR WA vk 34t AET A A
<

uronic acid’} HFH o9 o™, uronic $HEF2 A HY Sl Akl A



ZolA 6dZolA 7HE B s AT Aate we fEopumAre d
shal o} Lise Fibks 4o ® AlxstdA ofv| it T ko] HAE L
(7.7-10.4%), glutamic acid® °Fz+ 7A€ chs ¥ 345t glutamic acidE o
-aminnodicaboxtlic acidZA] &4t A% A4 F dAgE wod GdR(-100%
o] wkgo] 93 pyro-glutamic acid® Bvt® Az A Z= AP o B
()t ofm=At A3 w82 Maillard ¥Hg-o] Aoy ofn| it F A7 A7)
= ZAo] g, 4459 27)d(arginine)?} Wol® (maltose)o] AT 3l

olu] w=Ab F A9l Maltulosyl arginineo] AAEH, o] AE F9o IFuye

Arginine-Fructose-Glucose(Agr-Fru-Glc) 2 4] o] Ad#-o] shzke wlAlhu} S Ak

A4 BAR Frh= Aol W RS

Table 1. Comparison of ginsenoside composition between red ginseng and

white ginseng

White ginseng’s characteristic  Red ginseng’s characteristic

Comimon ginsenosides(18) ginsenosides (6) ginsenosides (14)
ginsenoside-Ro, -Ra, -Ray, malonyl-ginsenoside-Rbi, ginsenoside-Rhz, -Rsi, —-Rsp,
-Ras, -Rbi, -Rbz, -Rbs, -Rec, malonyl-ginsenoside-Rbg, -Rs3, -Rss, -Rhsy, -Rgs,
-Rd, -Re, -Rf, -Rgi, Rg, malonyl-ginsenoside-Rec, -Rgs, -F4, -Rf2
-Rgs, -Rhu malonyl-ginsenoside-Rd

Koryoginsenoside-Ry,

quinquenoside-R 20(S)-ginsenoside-Rgs
Koryoginsenoside-Rz

20(R)-ginsenoside-Rg2

notoginsenoside-R
20(R)-ginsenoside-Rhi

20-gluco—ginsenoside-Rf quinoginsenoside-R4
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Table 3. Composition of experimental diets(g/kg)

Ingredient 0 59%RGP” 10%RGP?
Casein 116.4 116.4 116.4
Methionine 6 6 6
Corn starch 640.6 590.6 540.6
Red ginseng 0 50 100
Cellulose 40 40 40
Soybeen oil 50 50 50
Sucrose 100 100 100
Vitamin mix" 10 10 10
Minneral mix” 35 35 35
Coline chloride 2 2 2

YAIN  vitamin mixture(mg/kg mixture): Thiamine - HCL. 600, Riboflavin 600,
Pyridoxine - HCI. 700, Nicotinic acid(Nicotinamide is equivalent) 3,000, D-Calcium
pantothenate 1,600, Folic acid 200, D-Biotin 20, Cyvanocobalamine(Vitamin B; 5 ) 1,
Retinyl palmitte or acetate (Vitamin A) as stahilize powder to provide 400,000IU
vitamin A activity or 120,000 retinol equivalents, Tocopheryl acetate (vitamin E) as
stabilized powder to provide 5000IU vitamin E activity, Cholecalciferol (100,000IU,
may be in powder form)

2.5, Menaquinone(Vitamin K, Menadione) 5, Sucrose finely powdered, to make 1,000
?AIN mineral mixture (g/kg mixture) : Calcium phosphate, dibasic(CaHPO, - 2H, O)
500, Sodium chloride (NaCl) 74, Potassium Citrate, Monohydrate(KsCsHs07-H20) 220,
Potassium sulfate(K, SO, ) 52, Magnnesium oxide (MgQ) 24, Manganous carbonate
(43-48% Mn) 3.5, Ferric citrate (16-17% Fe) 6, Zinc carbonate (70% ZnQ) 1.6,
Cupric carbonate(53-55% Cu) 0.3, Potassium iodate (KIO3z ) 0.01, Sodium
selenite(Na; SeQs - 5H, O) 0.01, Chromium potassium sulfate [ CrK(SO, ), - 12H
» O] 055, Sucrose finely powdered, to make 1,000

Y59%RGP = 5% red ginseng powder

P10%RGP = 10% red ginseng powder
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<Table 4>°] Yel Aol o] + HA F Hit AFLS 5%RGP
10%RGPS 7}7; 87.43g, 87.49g ©. 24 7k 7 Zbo| SAFSHA A4 )
145 5 A

o 8004, AHF AT % 24 Zz A AT AFATE

|

rir

A A2 F 4P T, AW 27 A AFS A AF T 24

.

5%RGP=3 10RGPol A Z+z} 1498lg, 152.73gel, Ad F& A AT
15396g, 157.94gelth. A8 F= Al ASH AMF AT Aols B s &
W ewel e &gk Aom B 4 9low, 10%RGPE o] 5%RGP el Bl& A%
S B o BAGE FeAQl Aolvt gidth HEdE <Fig. 1>0lA] Hole
Blo}l o] 2 3 A A AFS TEZ WAE WS w 10%RGPo]
molakA S B od g2 ol gtk A 572 A ] dHo T4 B
o 200mg, 400mgS 2 H7IE S W AF FU)
Atk AT o 5¥e s w9 57 e &
2E o4 AFEZ7M2 JEbAT R 3193, Bae $979 Ao n 43

(51 broiler) ¢ SAFel MRz FFS FA4HH WabS Aol HIbske] nlas

2 Ay 8F & AF W= dlx2a7100)e ¥lE] wWake 110, =42 118%, %
Aol d3Fe vAH F4E AU ARE H2 5859 AFol o 7}3}
ATkal shTh & A= 5%RGP-el HlEl] &4k 10%6RGP<ro] w7 gk A
T S7F Aoy folAl Aot gl Ao® Wof AW, 34 dH A
& HAaAives A5 Aot Bol yok oy AFTErtdds AolE WolA %
& AoR AAARE red ginseng?d H7l & @] dox oo wE AF



Table 4. The change of body weight during experimental period

Group 5%RGP" 10%RGP”
Number of rat(n) 8 8
Feeding period(d) 20 20

Initial body weight(g)
Mean 87.49 87.43
SD 3.13 272
Final body weight(g)
Mean 153.96 157.94
SD 241 6.42
Carcass weight(g)
Mean 149.81 152.73
SD 2.08 6.19

* p<0.05

V59RGP = 5% red ginseng powder

Y10%RGP = 10% red ginseng powder

Fig 1. Red ginseng ingestion group the changes of body weight

155.00
115.00 B 5%RGP
W 10%RGP
7500
B o0 32 34 e ¥R 200 22 24 26
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Table 5. Feed intake, body weight gain and feed conversion

Group 5%RGP" 10%RGP”
Number of rats(n) 8 8
Feeding period(d) 20 20
Feed intake(g/d)

Mean 8.90 8.98
SD 0.17 0.21

Body weight gain(g/d)
Mean 3.33 3.53
SD 0.11 0.21

Feed efficiency(g/g)
Mean 0.37 0.39"
SD 0.02 0.02

* p<0.05
V594RGP = 5% red ginseng powder
Y10%RGP = 10% red ginseng powder
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Table 6. Chemical composition in growing rat

Difference 5%RGP 10%RGP?
Number of rats(n) 8 8
Feeding period(d) 20 20
Moisture Mean 68.42 68.31
(%) SD 0.47 0.92
Crude ash Mean 2.89 2.97
(%) SD 0.09 0.08
Crude fat Mean 7.51 7.44
(%) SD 0.54 0.57
* p<0.05

V596RGP = 5% red ginseng powder
Y10%RGP = 10% red ginseng powder
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Table 7. Deposition of chemical components in growing rats

Difference 5%RGP-0" 109%6RGP-07
Number of rats(n) 8 3
Feeding period(d) 20 20

Deposition of

moisture (g) 41.86 43.60
(mg/d) 2093 2183

crude ash (g) 1.56 1.77
(mg/d) 78 88.5

crude fat (g) 6.95 7.07
(mg/d) 3475 353.5

* p<0.0b

V596RGP = 5% red ginseng powder

Y10%RGP = 10% red ginseng powder
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