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The Effect of Ginseng Supplementation From Prenatal to Growing

Period on Metabolism of the Rats
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Department of Food and Nulrition Ewha Womans University

=ABSTRACT =

The purpose of this study was to examine the effects of long-term Ginseng administration
on metabolism of rats during growing period. A group of pregnant rats was divided into
2 groups, the one was given 18% casein diet and the other, 18 % casein diet with ginseng
powder 500 mg/kg body wt during the gestation and lactation. After weaning, 84 male off-
springs were taken at random from the 2 groups. The rats from each group were divided
subsequently into 2 groups. Ginseng and control group. The rats were sacrificed at three
different times —7, 11, 17 weeks of age.

The body weight and amount of food intake were measared during the feeding period.
After sacrificing, the weight of some organs, liver glycogen.serum total lipid values, urinary
nitrogen and creatinine were examined. The results were analyzed by t—test and F-test.

Results obtained are summarized as follows :

1) Addition of Ginseng did not significantly affect the body weight of rats.

2) The weight of liver, testis, epididymal fat pad were not significantly different between
ginseng group and control group during the experimental period.

3) Urinary nitrogen and creatinine did not have significance among all the experimental
groups.

4) Amount of liver glycogen was not statistically significant in the ginseng group and
control group.
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5) The serum total lipid values of rats from ginseng group was not statistically different

from that of the control group.

It can be concluded that Ginseng, 500 mg ginseng powder/kg body wt, does not affect

the metabolism of rats under the conditions of this study.
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Table 1. The scheme of experimental design

. Experimental
Group Diet period

I—1 . . L . 7 weeks
Group T Pregnant and lactating period : 18 % Casein diet-+ Ginseng

I—2 . . 11 weeks
(GmNo) Post weanling : 18 % Casein diet

I— 3 17 weeks

n—1 . L . 7 weeks
Group 11 Pregnant and lactating period : 18% Casein diet+ Ginseng

n—2 . L . 11 weeks
(GmGo) Post weanling : 18% Casein diet+ Ginseng

Ir—3 17 weeks

m—1 . . 7 weeks
Group II Pregnant and lactating period : 18 % Casein diet

m—2 . 11 weeks
(NmNo) Post weanling : 18 % Casein diet

m—3 17 weeks

v—1 o 7 weeks
Group WV Pregnant and lactating period : 18 % Casein diet

V—2 11 weeks
(NmGo) Post weanling : 18 % Casein diet+ Ginseng

v—3 17 weeks
G v vV —1 Pregnant and lactating period : 18 % Casein diet+ Ginseng 3 weeks

roup
V— 2 | Pregnant and lactating period : 18 % Casein diet 3 weeks
G : Ginseng m : mother N : None o : off spring

Table 2. Composition of diet

o AWt el e Lokngten el FAH = 9 fky diet >
= iet L
% FHaAY ¥Fx 2Fsacr Composition 18 % casein diet
Corn-starch 740
Al B
g8 n = Casein 180
Corn oil 40
Al 5 D o] A}-8
A i?ﬂ%{:?«] l"ﬂr 19 A= } ] 1 3 Salt mixture! 40
Al & 5 =X B © A AR = o]w 2 3
LETEL TATH oW = Vit. A. D. mixture? 1w
w7 E-g gt Aol 2o AF &8 , °olf AFNH . .3
Fat soluble Vitamin 2 me
£ g vty Fe A SEhged, Eiﬂr Az A o
- Water scoluble vitamin *
o] ®E % sHech e 08 -
A4S Foubge fAel A Foia AL v A ramn e
A 371 913t seperate feeding ¥ 4-& #3514 ot @ Salt mixture < ¢ /kg salt mixture >
B A¥ZTZ9 4o
- gEEe Al Calcium carbonate 300
BstEe Fho® 54 AR, AW Fdeoz
_ Dipotassium phosphate 322.5
AR, 293 % 2 & casein & A}&3H90 v i HO L2
Qe AN AT DAL F 69T ALE 2 Magnessium sulfate - 7H,
i hate - 2H, O 75
wsis}el 500mg/kgB.W. o ofo 2 FFobgen, 4 Monocalcium phosphate - 213, -
i i .5
8409 w2 Table 2 9} e}, Sodium chloride
Ferric citrate « 6H,0 27.5

—315 —



— A4 -

Potassium iodide 0.8
Zinc chloride 0.25
Copper sulfate « 5H, O 0.3
Mangnous sulfate - H,O 5

@ Vitamin A. D. mixture <m3/wt Com oil >

Vitamin A 0.1 (850 L U.)
Vitamin D 0.01 { 85 L U.)

® Fat soluble vitamin
Alpha Tocopherol acetate (vit. E) 5 9
Menadion (vit K) 200 mg
Corn oil 200 a¢

@ Water soluble vitamin <mgfkg diet >
Choline chloride 2000
Thiamin hydrochloride 10
Riboflavin 20
Nicotinic acid 120
Pyridoxine 10
Calcum Pantothenate 100
Biotin 0.05
Folic acid 44
Inositol 500
Para-aminobenzoic acid 100

® Vitamin B;, solution
" Vitamin B 5m & 254 500 s 59 A.

4 d3 g

A A

A 5L YR o] F AR ARNE F 28, o]F Fol
418 533092 $471359 A A A5
Bl A 75 AEE B Ao 2 FFHE Fahgeh

B. 8 % 2% 239 A

g4 e A4S HAA eHo] ERAAE AL
s e S QA7 12 AR AP FR Az o
& wWFgan, 2E AYEE g ethyl-etherz 3
AA B o5 B goyg AHsQx o1 E 34
2500T. p.m. o 4 30 27t AU L5 Y He Qe

Yol Y3 F S4 435t 7, testis, epididymal
fat pad o) FA & 5333k

C. n9 AH Y uF A4, 8l otel e 54

1) x99 A
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stk
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Table 3. Effect of ginseng on body weigat of off springs (g)

Age
Group 1 day 5 days 10 days 15 days 19 days 21 days
Experimental N.S N.S N.S N.S N. S N. S
group 6.21+0.24 9.2+0.62 | 16.640.60 | 24.54-0.80 | 27.9+1.22 | 31.0+1.37
Cg:‘;\‘;‘;l 6.740.31 | 11.3-40.89 l 18,2 4+0.98 | 24.04+1.05 | 27.1+1.59 | 322--1.60
© mean + S, E.
N.S. : non significant
Table 4. Body weight from 3 weeks to 17 weeks (g)
Group Age 3 weeks 7 weeks 11 weeks 17 weeks
Group T1-1 N.S NS
(GmNo) 56.9 =+ 3.81 209.0 + 15.28
Group -1
(GmGo) 55.8 - 4.01 220.3 + 16,79
Group M- 1
(NmNo ) 612 + 4.24 224.7 + 7.21
Group V-1
(NImGo) 60.7 + 4.60 214.1 + 10.60
Group I —2 56.2 +3.80 5 | 2351 + 9.44 N-S|340 441478 NS
Group T -—2 55.7 4 4.26 219.3 + 14.81 333.0 +23.61
Group 1M— 2 60.4 + 4,52 214.0 + 7.21 315.2 + 7.54
Group V-2 61.9 + 4.23 212.9 + 11.74 333.1 +10.9%
Group 1T -3 57.4 + 405 N5 | 220.2 + 11.83 5 [ 338.9 4 22.50 N5 | 420.3 - 27 13 NS
Group T-—3 57.3 + 3.83 216.4 + 5.76 335.4 +-12.82 396.7 + 12.66
Group TI— 3 60.6 + 4.60 200,3 + 14.64 323.4 +21.12 404.8 + 20.99
Group -4 62.1 + 4.56 214.6 + 13.10 326.5 +18.18 407.8 + 23.58
© mean -+ S.E. G : Ginseng m : mother
N.S : Non significant N : None o : off-spring

Aol Al 2% AAELEFAST FL LT QaTAd =2
Qlslte] AAWY 7| 2jAb-F ol SrbH mg A Fol Ik
Y Ac 2 Ausged BAAeE RT AT o
el 2| gtttk AA 2 R astg e A5 AT A
7} kAl F (209% casein diet) ) AE TEY FHF9y
Sholl F3FE vl X A Fatekn B ushAch

2o ol Aoe B, 2, 9 ovel Az

EREEA g old g5k 8 £E A4 9l

ZApg 29 BFA AGAL F 5 ARH 25 YA
EAQEE 2% AL v LabA Frhsiel 21 Aol
A 3AYez §olahA RaraAt AP 35 U
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Table 5. Weight of liver (g)

- #A4 A% —

GroupAge 3 weeks | 7 weeks | 11 weeks| 17 weeks
N.S N.S N.S N.S
(;"G";IEIO )1 1.840.13 | 9.6--0.62{12.5+0.65|12.940.69
(;’g’;lgo)ﬂ 1.8+ 0.13 | 11.1 -+ 101[11.7 0,97 | 11.4 -+0,49
%{f’m‘lﬁo ;]1 1.840.17 | 12.4+1.01{11.7 4-0.44 |12.5 4+-0.91
G(I{I"IKEO}V 1.840.17 |10.7 +0.77/11.8-0.72 | 12.5 +0.77
© Mean +S.E.
N.S. : Non significant
G : Ginseng m : mother
N : None o : off-spring
Table 6. Weight of testis (g)
Age 3 kS
Group wee 7 weeks] 11 weeks| 17 weeks
N.S N.S N.S N.S
%g’;%ﬁ 0.340.03 [ 2.1--0.21|2.6 40,15 | 2.6 4-0, 15
Group T | 340 0
(Gm Go) | 0-3+0.03[2.4:+0.15(2.6+0.19 | 2.5 +0.22
Rl | 0.2+0.04| 230,16/ 2.7£0.07  2.740.18
G(f\}’xﬁpGol)V 0.2-40.04 | 2.3+0.10{2.44-0.32 | 2.8 +0.21

© Mean + S.E.

G : Ginseng m : mother

N.S : Non significant N : None o : off-spring
Table 7. Weight of epididymal fat pad (g)

Grou;fxge 3 weeks | 7 weeks [ 11 weeks |17 weeks
((;(%11‘310)1 0.14+0.01 2.113\.1'23 3.9113.'22 6.91(1;1.'589
((;g;ggo)ﬂ 0.110.031l 2.3+0.22 | 3.94-0.33(5.9--0.69
%{gﬁ%ogﬂ o.zio.o% 1.9+0.16 | 3.7+0.21|7.1+0.68
G(I{;’I:!’EO)N o.zio.og 2.0+0.08 | 4.1+0.32|6.6+0.59

© Mean +S.E.

N.S.: Non significant

* Significantly different among the groups (P < 0.05)
G : Ginseng
N : None

m : mother
o : off-spring
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Table 7|4 ® 6 3= epididymal fat pad o} §4)
E AR 2= Ao oFE &7 Hsled RS
t}. Epididymal fat pad F4 57} %42 zbolt nd
o] FAA FrsE FAE 2 AAs HHer 5
7bstm 9 th Epididymal fat pad o] §4 & E-5Ad)
vl she] A9 wjsEhAl Subet = Aoz vebdm gle]
A olf717E o] Foll I4HE Foldt Tolut FojdtA] S
FAbelol A F gt abo] & mol A gl zE W o
% A% epididymal fat pad o] ¥4 & 44l - +F7
25 d A4HE Fowe ol A Axs Yoo ok
15717k o] Foll 2o} Ql4r e} dgko] 94l -FH/712
Fob olrloAl A4S FHUS o Jeld e 2 e} 3
422 Aozt debAe 4 Aoz Az

C. =% A4 2 creatinine &% | creatinine coe-

ficient

2 Ag9 Ao osh Table 8 o 4] Bof Fx u}
S Fol mF A4 o] P4l - TR Fatdl al
Aol Fol= giwl ol vlol A 4 AR F S0l 2Tl
A vlmA B okel x4 F WA s AFekoln,
ol F 45, 8F, B4 A7l whebA 2
e AYE B Fa YA dAYdE 2axe &
T fn = BAHesxs o Aoz foehA] gt
%ol F 4 Fololl & U4l - TR ZHFE Al F
A5 el efelel A4 AT Aol d2Fl ¥ =
F L ALNAFE B Achrt o) f F 8 Fol A

3

14 F52

[N

oA Zastd gz Mgad Am olf F
Table 8. Urinary nitrogen (mgN /day)
GmupAge 7 weeks 11 weeks | 17 weeks
N.S N.S N.S
Group T b y p
(GmNo) 883+12243|576 + 80 |1956-+37.6
Group T
(GmGo) 116.6 +-28.83 | 58.5 +10.75 |168.6 +26.91
Group I
(NmNo) 382+ 528 [55.8+12.88 |120.1 +14.15
Group W
(NmGo) 657+ 947 {454+ 1.25 |126.7 +26.16
© Mean + S, E.
N. S. : Non significant
G : Ginseng m : mother
N : None o : off-spring

14 Fao] = ohA] u AL 4 Fo] FolE AL
Bl gl oy BA s fo6A € gk ol F9
QAR s v A4MAd £ & 9&§E /1A X3HE
Aoz Azs o ojelat A¥AE 2O AgA A9
79 dxlgictn A 79 492 4] A
ol vl 2= ekl Agk AQld ol fFAR AFAA 1
%A AARTEFA T FAR W QQ4re]l A zFe
vl A Ay R 45 B AF R ohz 4T 38
dA A4 FF A ge 5 et AFEle 60
A7ARE FAg 20| F vejan F T FAF Ale
Z7A FA=g9n gt FFAA E Aed AT
ato] 7t gl Lol x BFstn AN ALEFAFA A0 7}
Aee 49 wWAgo] thucte AL 4A F5% F
glow ol2 g ol AAFATNA HE FT A4
W) A ko] & 23] Freby] W Eoletm R adkgch

AW e £5% (muscle mass) & T F e &
% creatinine ¥} 4 %3} creatinine coefficient & 2%
s % Fa Table 944 vehd ule} o] qlabke
Toll A Foisha e TAA 2T dAT AplE 2
ol Al ¢kokrh ol AAFHAS AW KA F FT
S A A g der A4 4 Uk

D. 79| ZelaA #F

Table 100 4 B of F-= up o} o] Zh i I zA
FFe A Ao FAgt ol F AFTHE ol fF F 8F4te]
ol &£ 25 ~35mg/g wet liver W Ho} oj8 T 14
Fol| o]2w] o ofo) AA 3| F4slH4] 6.6 ~10mg/g
wet liver 9] 7} 5} glel ql4t Arbe) 32 A4S
Eol g Folut Folatx] &g FAbolo] & zte] 7t Ye
Aoz vetygel zEdE 44 - SIS olf 3o
AL Qite Tty Foll A olf F 1459 7Y
Fe AFe) B Fol v A A Eg AT FAA
o2 %9kt ¥tk

ARz Q% AN FE aATE sl o
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o Ralsle] ddez & ohg Had Ay TFHE
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Table 9. Urinary creatinine & creatinine coefficient (mg /100ml urine, mg /kg B. W.)

Age 7 weeks 11 weeks 17 weeks
Urinary Creatinine Urinary Creatinine | Urinary Creatinine
Group creatinine coefficient creatinine coefficient creatinine coefficient
Group I N.S N.S N.S N.S N.S
(GmRTo) 3.140.73 0.0154-0.0036 | 2.9 + 0.62 0.008 4-0.0018 | 4.7+1.65 0.011 +0.0040
Group T
(GmGo) 4.3+0.84 0.019 +-0.0028 (3.8 +-1.11  |0.01240.0034 | 5.2+0.87 0.013 --0.0021
G(;?;g,ogﬂ 254028 |0.012:-00014 35 +0.75 [0.011+00022 | 2.5:-0.93 |0.006 -0.0022
Croup N |57.4028 |0.013+00016 (21 +0.35 [0.0064-00012 | 2.6-+0.74 006+ 0.0017
(NmGo) T L . __0. . iO. 8 ’__t . 01U, 0. U
© Mean 4- S.E. G : Ginseng m : mother
N.S.: Non significant N : None o : off-spring

Table 10. Liver glycogen (mg /g wet liver)

Group Ag/e 7 weeks | 11 weeks | 17 weeks
N.S N.S N.S
((;&xf\»]o )I 2214466 |345:13.78 |10.1+ 114
ke i1 2254307 (2814342 | 66131
?;?mu ol |241:4658 |280+264 | 9.641.09
%{?&P}O}V 1944447 |321+260 | 7.9+179
© Mean +S.E.
N.S.: Non significant
G : Ginseng m : mother
N : None o : off-spring

Ao 2 77 ARt A Aol Al 15 A7k QSRS 0.
SmgH ATFALF ¥2 Y 2 Feadte B
§ A 7 FHIAGL F AP A 25 Q4%
2 Q8 S715td 5al d FATAALE QATAR q
8 Zotere B3 JRATAAE QAR o2 Tl
Wl s 7he] o) mAokel W8 FAH F Aol EFA
£ f4990% 274% ek Fsigch 2 %
ol ql4re] o) Alel g e nBH 2 AT o
o8 QQAro] JAEE 7 T 2A%E S5} Ahe
Bast ek zeu AE® 5L Y44 45504
Ql A+ 5o 2 o WzFol vl d 29| T 2AG Bl 7
4%ty 519 o9, Yokozawa®x 3 3o Q42 &

3 T8 79 FH 2 F4£Fol vl AL
Fastd F 5 A AU g deby gt

2 AgA e dsiu al4te) 2k FelaA gl 2
QAag v A R R3hE Ao dEiged olE 2 %4
LW ggAsy AP, FEUALE AL Fo
3 F9 7k FHaAG] H2THE JolFt dvia
d9on, orxcAd 2sve Ay Ros HY ¥
G %2y, T82AY FHAATHEN E
¢ 732 Rgrhn Lok

oo APANE SR, gl 4o] el ARH
oA vlale gl de A dex 4d
5 Aot dom 9elA ol Wa st o ady
= ulol ¢},

E. ¥ 3 EA9H

Table 110l 4] B o] 33 uls} ZHo] & YW AU
£ AR} S5t G2 FAboldA fAHA
ol & vehl A 3 Ak

4l - F 4 AFL AL FAG FAAE ol FF
qAE FdsigAY Folsha) Gl 2kl AN
ZRuk o] Al « FF7) 7t Fokell A4S FoAA @
e Fol vl %z Fe AT uAFa Avke AL
Zvjz¢ dolvh 23y FAAeE fostAE 9
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Table 11. Serum total lipid (mg /100ml serum)
GroupAge 7 weeks 11 weeks | 17 weeks
Group I N.S [ N.S
(GmNo) |6227 +23.83|531.8 + 40.27 |671.2 + 5821
be
Group T a
(GmGo) | 7445 5618|6110 -66.31 | 750.8 1 54.84
Group 1N 17085 4 4855 7362+4in5 796.7 + 65.99
(NmNo) -4 - 20 .2 1 40. .7 +65.
Group W C
(NmGo) |681:9 4 34.56|569.4-+39.39 |884.3 + 43.55

© Mean +S.E.
N.S.:
* Significantly different among the groups

(P < 0.05)

G : Ginseng m : mother

N : None o

Non significant

: off-spring

Ql 4to] XA v Aol v X = AL 3T

oz FANHnYE AE 39 3 n¥dH 5
Ag 5 Aot TG B4 A ek A A gl
A5} o) Azel BHAS wol A7stm Y& FAlolTh

90 .L oAbl B SR EEL ﬂ]vkg Y 0.4g 4 4z
ol 414 24 ALt B Folstel B} A AN Abell B
& dare Bgsrgdw o s A AW B Yol Q4
o A7) %Az @Asl Sohgtebn shgos A 3
YEWE o4 o BHEFEE F2 A0 Feln Qa)
fHe AW FY AL} F s =a
25 2 qlabat ¢ vhule Ay Fost e Ade4}
o] ) 2] &= ogsok 2El ¥R etk Ay 4.

u(} zko

FuRddz 2 oty B FEFATAA FAUA St
¥ocin Rosgch dbmld 2P L B A Q4R

U-g Fostgdu ] 47k FAs g cln Basdm, o
5 E Qlate] wkabalel g w2 dF A4S °a

Agtetn Bastan A AN FAR D] FE FF
Zholl atolz} 916 zHalbste] B = ql4le] & A F A
uheke w3l 7] 2 e A A Aazg el
¢ glont B A e a4l AW FAY

e 47 47 Ade] Avtn A4 28
ol Akat 2| Ay 2kote] FAlo] el A oz o oAF
HolAopg Aoz BT},
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