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Abstract

This study was devised to observe the nutritional effects of the diets supplemented with
the leaf or trunk in rats.

The male albino rats (110 heads), Sprague-Dowley strain weighing 75g to 79g, were used
as the experimental animals.

The animals were divided into twelve diet groups and maintained with corresponding
diet for 40 days, and then sacrificed.

The growth rate, the consumption and efficiency ratios of the food and protein, the
absorption rates of carbohydrate, lipid and protein, and the utilization rates of energy were
determined during the feeding term.

The results obtained are summarized as follows:

1) The growth rate, the consumption and efficiency ratios of the food and protein in
each experimental diet group added ginseng steamed leaf or trunk were higher than those
in experimental group A which has the diet supplemented with ginseng raw leaf of trunk.

2) The absorption rates of the carbohydrate were above 96%, higher than those or the
control group. But those of fat, protein and the utilization rate of energy in each

experimental diet group were generally lower than those in the control group.
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I. MEMHE & Hik

1. Ry % &6

BREYW- BAE —UCHE & FREL stock diet & FHI E 75~79g ¥ 2 Sprague
Dowley f: Hlh Pl 110vbe] & #iitelod Al 4= 7 AMFCR vy, HE Belld=
5B REEF R bro 2 BKE AR 4080 FEstdA BBl A-&35) ok

FEARBIRE-S Table 1o &%) whel o]l A# o) 89 £5]9 steamlFE WiZo| ozl HH
Ast BBBE rodeh. 5 BBAT A% o 9 £71% Steam@Mal = o2 RMFEOR YK
FE(CHR o A o 2% (LB, 3%(L:80) 2 4% (L.8) FmAd 1ela A% £41 2%
(T8F), 3% (To#f), 4% (T.8) Rl 5 72 AWML Jyrole, f% B+ 2& obd i
2 B Aol F—3he, tha AZ 4 % E71E autoclaveo 4 15 Ib/em?, 121C & 3040 =
7|2 BEEsEGl o, o) A% 2%(SL,B¥) W 4% (SL.BE) @A, 1ela AEEs 2
% (ST 8Y), 4% (ST, B¥) AMRE 2 WG AM(SCH) S 5@ AMFCZ Jrgich 4 &
B BEHE SR AR 4 RE 100g% 9.1~9.3g ¥ 345Kcal 7 EAslo] —EstAl s
=& ghoir)

g, REES] MRS Table 20 vehflubel zho] K%o) 30% Ha=l XS KLAMKE o
A of7lel]l vitamin mixture2} salt mixture & 77t 0.5% REe] HWWKRH AFR )4l
2lan A%l ¥ Fr) RIEEE B A A% Y FAE AN 2%, 3% % 4% 5
makI ERgel AEekE KEREG AKBE W4 akE Holch

714 {FHEE salt mixture®™ =  EFEFE RO Mk 5, vitamin-S 8§ 4kol o] wlE}
g Tolsked R R, A 9 W Fole FEE LEA A sk mgk kL
ghod w2 S A Y steamBEBsko] S

Table 1. Diet group

Experimental group Diet group
A: The experimental group which has the C : Control group of experimental group A
diet added ginseng raw leaf or trunk L2 Diet group contained 2% ginseng raw leaf

Ls : Diet group contained 3% ginseng raw leaf
L« : Diet group contained 4% ginseng raw leaf
Tz : Diet group contained 2% ginseng raw trunk
Ts : Diet group contained 3% ginseng raw trunk
Ts : Diet group contained 4% ginseng raw trunk

B: The experimental group which has the SC : Control group of experimental group B
diet added ginseng steamed leaf or SLz: Diet group contained 2% ginseng steamed leaf
trunk. SL4 :Diet group contained 4% ginseng steamed leaf

STz: Diet group contained 2% ginseng steamed trunk
STs: Diet group contained 4% ginseng steamed trunk
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Table 2. Diet Composition

Components Rice Vitamin Salt*3 Ginseng Protein Metabolic
Powder*!  mixture*? mixture Leaf Trunk Contents energy
**Diet group 4] (g) (g) (2) (2) (g) Kcal/100g

C.sC 99.0 0.5 0.5 0 0 9.1 345
Lz, SL: 97.0 0.5 0.5 2 0 9.2 345
Ls 96.0 0.5 0.5 3 0 9.3 345
L4, SLs 95.0 0.5 0.5 4 0 9.3 344
Te, ST: 97.0 0.5 0.5 0 2 9.1 344
Ts 96.0 0.5 0.5 0 3 9.1 344
T4, STe 95.0 0.5 0.5 0 4 9.1 344

*1 The rice powder used for this experiment was contained 30% barely. *? Products of YuYu Co.
*3 See the reference 29. ** See Table 1.
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Table 3. Chemical analysis of material

~ 0
Materials Energy Moisture Protein Lipid Carbogydrate (%) Ash
Kcal/100g (8%) (g%) (%) Sugar Fiber &%)
Rice powder 352.9 12.1 8.8 1.7 75.6 1.0 0.8
Ginseng leaf 3121 10.9 14.8 3.7 54.9 2.0 13.7
Ginseng trunk 293.2 10.3 9.3 2.0 59.5 10.0 8.9

Table 4. Food efficiency ratio in experimental group A

T~__ Diet group

Control L2 La | T: Ts Ta
Term (days)
1-— 4 0.04 0.11 0.09 0.01 0.02 0.05 0.06
5— 8 0.19 0.13 0.14 0.13 0.14 0.15 0.16
9—12 0.13 0.18 0.09 0.16 0.12 0.15 0.12
13—16 0.13 0.12 0.19 0.14 0.13 0.12 0.10
17—20 0.13 0.11 0.07 0.12 0.12 0.15 0.15
1-20 0.12 0.13 0.12 0.12 0.11 0.12 0.12
21-24 0.12 0.07 0.09 0.15 0.08 0.12 0.12
2528 0.14 0.12 0.18 0.10 0.14 0.13 0.14
29-32 0.15 0.15 0.10 0.09 0.17 0.17 0.15
3336 0.14 0.15 0.13 0.12 0.16 0.12 0.12
37—40 0.20 0.15 0.16 0.08 0.05 0.11 0.16
1-40 *0.14 0.13 0.12 0.11 0.12 0.13 0.13

+0.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01

* Mean + S.E.

2. AN % EARWEE

2t ARG & 4 HE $% nlelE AEEBCES Table 49 5o} Fxgl spel ol

K Aol A BN AEMEKE ¥ KB A2F 1A 56 20H7-A9 R 0.12 o]
1 5% 40872 £k B8R 0. 140 gcb 2ol L, 8ol 4= 22 2% 0.130]9dx L,
Broll M 7Zh7h 0,128 7Fsrom LRl A= 2h2 0,12 % 0.110]¢lch & T, Bl A H&
20H M4 0.11, 28I 40HR) Al 0,121 T, 8l M+ 24 0.12 % 0.13, Zelm T, B
NA4E 2tz 0.12 2 0.130] e},

ZLE]3L steaming®t AE A ¥ E71E Eg B8 Boll N BB 212 2003/l 0.11
ojolm 2HARA (40RK) o+ 0,128 et gl A% Q& it SL, Bl & 22k 0,12 %
0.11, zelx SL,Bolld+= 27 0.13 % 0.128 JehA el =& ST, o4+ A& 200
of 0.130]qlx, £ oARM) = 0.120190.25 ST, Bfell 4+ 2z+2+ 0.13 o 0.127} = ek

Z¢ REERR 8 4 B 8 oFelE BEAE BEL Table 63 79 #FReE uleh 2ol K%
Al A HEREEe] BAHE MR- A& 208HdE 1420102 £ (0HEM) A= 1.597F =9
ob 2|2 L, Bl 4+ A& 20AR MFol 1.47019 LM = 1.450]30 2 L, Hl 4=



28 Ao, gg-o] A4k

2N
ﬂ
hd
rg{
ax
_S,‘
>

Table 5. Food efficiency ratio in experimental group B

Diet groups i}
SC SL: SL4 ST STa
Term (days)

1— 4 0.06 0.07 0.09 0.09 0.11
5- 8 0.09 0.08 0.12 0.13 0.12
9—12 0.12 0.13 0.16 0.15 0.13
13-16 0.12 0.14 0.15 0.13 0.13
17-20 0.16 0.16 0.15 0.15 0.15
1-20 0.11 0.12 0.13 0.13 0.13
21—-24 0.17 0.16 0.13 0.13 0.13
25—28 0.11 0.10 0.10 0.12 0.11
29-32 0.14 0.11 0.11 0.13 0.13
33-36 0.11 0.09 0.10 0.10 0.09
37—40 0.10 0.08 0.09 0.08 0.08
1—40 *0.12 0.11 0.12 0.12 0.12

+0.01 +0.01 +0.01 +0.01 +0.01

* Mean+S.E.

27 1.29 % 1.39, L,B2 #2130 9 1.240l9ch. £71 2% WMl T, ol 4e A& 20
Aol 1.24, #ifiel 1.330102, T8> 7h7h 1.43 % 1.46, el T3 #74 1.37 %
1.48¢) gir}.

T EE Boll 4 KRS EEE MEL & 20HMA= 1.190] 92 £fifEdls 1.28¢]%
o} 2Elx SL, Bl A+ 208 &Ko) 1.270]¢0 il 1.22¢1502 SL BollA= 7

tlo

Table 6. Protein efficiency ratio in experimental group A

Diet group
Control L Ls L4 T2 Ts Ts
Term (days)

1— 4 0.51 1.23 0.95 0.07 0.28 0.58 0.70
5— 8 2.20 1.44 1.60 1.44 1.58 1.71 1.85
9—-12 1.50 2.07 0.96 1.73 1.37 1.73 1.40
13—16 1.44 1.34 2.09 1.56 1.49 1.33 1.15
17-20 1.43 1.24 0.73 1.35 1.38 1.68 1.75
1-20 1.42 1.47 1.29 1.30 1.24 1.43 1.37
21-24 1.31 0.83 1.00 1.62 0.95 1.39 1.40
2528 1.62 1.34 2.02 1.11 1.60 1.48 1.56
29-32 1.78 1.66 1.12 1.02 1.94 2.00 1.66
33—36 1.58 1.69 1.42 1.36 1.87 1.40 1.40
37—40 2.28 1.70 1.78 0.89 0.61 1.27 1.81
1—-40 *1.59 1.45 1.39 1.24 1.33 1.46 1.48

+0.15 +0.10 +0.15 +0.15 +0.16 +0.12 +0.11

* Mean+S.E.
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Table 7. Protein efficiency ratio in experimental group B

~~—____Diet groups

SC SL. SL. ST, ST,
Term (days).

1— 4 0.69 0.79 1.00 1.02 1.22
5- 8 0.96 0.91 1.33 1.37 1.33
9-—12 1.28 1.42 1.75 1.62 1.46
13—-16 1.27 1.49 1.65 140 1.47
1720 1.73 1.74 1.64 1.66 1.66
1-20 1.19 1.27 1.47 1.41 1.43
21-24 1.82 1.68 1.39 1.43 1.48
2528 1.21 1.13 1.06 1.28 1.20
2932 1.54 1.18 1.16 1.43 1.38
33—36 1.16 1.97 1.03 1.07 1.03
37—40 1.14 0.88 0.95 0.95 0.92
1-40 *1.28 1.22 1.30 1.32 1.32
+0.12 +0.12 +0.11 +0.08 +0.08

* Mean + S.E.

7+ 1.47 % 1.3001 7 2%E gt ST, Bdl A+ A-& 2086 1.41013l 2#fH
= 1.32 ojglon] ST, HoliAe 27 1.43 % 1.32F Jepuigich

3. XS iR sio| FRAE

1) BHe| RE

7 RENANL #$HS 4080 SFESIHA KB AF 184 e 10H7H2, 11848 208
7=, 21858 3087, 3185 40H7=] 7 10HMS 4#EC 2 Jrol EEL WKERS
AlEgE RS Table 83F 9ol Fosgh whe} zho}

mlA K5 Aol 4 HWEARFS MRS ¥A 7 HMFIE £ 1 ~10A7A+= 97.5740.19%, 21

Table 8. The absorption rate of carbohydrate in experimental group A

\ Term (days)

) 1—10 11-20 21-30 3140 1—40
Diet group

Control *97.57 £0.19 98.45+0.26 098.52+0.14 98.70+£0.14 98.31+0.18
L2 98.0140.26 99.83+0.01 98.25+0.19 98.13+0.19 98.56 +£0.16
La 97.65+ 0.61 96.85+0.10 96.63+0.25 97.27+0.14 97.10+0.28
La 99.91 + 0.26 97.20+£0.17 97.82+0.17 97.69+0.10 98.15+0.18
T: 97.16 +0.14 97.50 £ 0.16 97.62 £ 0.22 97.72+0.23 97.50+0.19
Ts 96.74+0.24 96.54 + 0.48 96.83 +0.17 96.88+0.21 96.75+0.28
Ta 96.35+£0.11 96.51 + 0.3 96.71 £+ 0.10 96.44 +0.23 96.50 £ 0.20

* Mean+S.E.
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Table 9. The absorption rate of carbohydrate in experimental group B

(%)
Term (days)
. 1-10 11-20 21-30 31—40 1—40
Diet group
SC 94.334+0.36 96.52 +0.01 96.98 + 0.81 96.46 » 0.00 96.07 £ 0.30
SL» 95.31+0.30 96.50 + 0.54 97.80+0.36 96.21+0.35 96.46+0.39
SL« 95.51+0.86 96.90 + 0.40 97.73+0.25 96.17+0.41 96.58 + 0.48
ST: 95.26+0.13 96.77+0.35 98.38 + 0.66 96.55+0.13  96.74 £ 0.32
STs 95.50+£0.21 97.35+0.04 98.25+0.14 96.57 + 0.06 96.92+0.11

* Mean +S.E.

AR 30H7H2+ 98.45+0.26% 12| 3 31HF-E 40H 72+ 98.70+0.14 % o1ivh. L, Bl
Ae 2 kel 25 98.01+0.26% W= 99.83+0.01% H3] olwolgle L, 83 L B =
7+ 96,93+0.25% WAl 97.6510.61% % 97.20+0.17% W=l 99.91+0.26% Helo] W eeh

=R T, Boll 4 7 #ARIel =5 97.1610.14%, 97.72+0.23% H$IWQAx, T, %z T B
ztzh 96.54+0.48%¢ll 4] 96.881+0.21% % 96.35+0.11%¢l 4] 96.71£0.10% H$l o] gk

3 ER B4 HEBEES MrRel 2 MRIMIE 1 ~10A7FA1= 94.334+0.36%. 11HY%
¥ 20A7bA1E 96.52+0.01%. 21H -6 30A 7H 2= 96.98+0.81%, 12| 3183 40H7}x)
= 96.4610.00%¢°] glvh. SL,#foll 4= 7+ HAfe] =5 95.3120.30%¢ 4 97.80+0.36% ol
ol ¢lelew, SL,FFE 95.511+0.86%¢l 4 97.73+0.25% W8] ol it &7 HEmeEe ST,
Bzl ST, BES #7- 95.2610.13%¢l1 4 98.38+0.66% 3 95.50+0.21%00 A 98.25+0.14%
S el st

2) WEHES BE

7 REAFHNE 1~108, 11~20H, 21~300 ¥ 31~40HMH FES WkES HEL KK
2 Table 103} 116l 73+ wpel 7o},

Table 10. The absorption rate of fat in experimental group A

(%)
Term (days)
1-10 1120 21-30 31—40 1~40
Diet group

C *78.67+6.25 78.39 +3.57 80.39+1.04 75.23+2.75 78.17 +3.40
L 81.69+5.13 89.51 +0.01 90.47 +0.01 82.60+1.17 86.07+1.58
Ls 69.93+9.26 73.75+2.09 66.81 +6.52 74.29+2.47 71.20+5.09
L. 83.03+7.41 87.54+2.15 88.50 +1.88 84.82+1.81 85.97 +3.31
T: 75.52+5.33 89.90 +2.38 87.21+2.51 84.96 + 2.00 84.40+3.06
Ts 82.09+2.90 80.74 £ 3.04 82.60 +1.67 78.67+7.15  81.03+3.69
Ta 89.68 +2.00 82.09+2.18 85.44 +3.04 88.20+1.67 86.35+2.22

* Mean+S.E.
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Table 11. The absorption rate of fat in experimental group B (%)
\ Term (days)
1-—-10 11-20 21-30 31--40 1—40
Diet Group
SC 88.29 +1.97 89.10 +0.92 90.08 + 0.06 92.66+0.07  90.03+0.76
SL: 84.18 +2.98 89.52+1.40 89.13 +£0.59 89.92+0.03 88.19+1.25
SLs4 91.54+0.22 86.63+5.73 89.15+3.78 92.20+0.82  8Y.88+2.64
ST: 87.38+2.67 88.93+1.22 89.00+£0.78 92.75+0.00 89.52+1.17
STs 88.36 + 0.20 86.26 + 1.50 89.64 +0.25 86.16+1.67 87.61+0.91

* Mean+S.E.

w2 K AdlA BHHEES] WK B S 10AR(1~108)+ 66.6716.25% ol
U, 11~20H 3 21~30H 4fe]ell & zHzh 66.43+3.50% % 68.13+1.04% % =T 31—40A
Apofoll & oha] 63, 75+2.75% 2 &b ofct,

L, B¢s 7t HARIRIE 69.23+5.13%, 75.8610.01%, 76.67+0.01% % 70.00+1.67%=%
FElga Ly Bel LoBES wlsest Ao HEsgleh

T, Bl A= 2+ BARJe] 64.0015.33% W= 76.19+2.38% He o, T8l A= 69.57
+2.90% W= 70.00+1.67% M), zela T Bl 4+ 69.57+2.18% W= 76.00+2.00%
A ol stk

W Boll 4 HIHEE(SCHE) o M-S ¥ A2 10AKe] = 88.2921.97%1 2 11~20
B 9 21~30H 4bolefli= 7H2k 89.104:0.92% 2 90.08+0.06% % =Pz 31~40H <lojoli=
92.66+0.07% 2 Ha LA=glch SL S 2 MHIRIFIE 84.18+2.98%, 89.52+1.40%, 89. 13
+0.59% % 89.92+0.03% 2 a2 LHsIE 75k Holdd SL,#dlAE= 2 HiHGIE 24
91.54+0.22%, 86.63+5.73%, 89.15%+3.78% % 92.20+0.82% = #@HS 2oict. A £
7 dRInBEQl ST, Bfoll A& 87.38+2.67%, 88.93%1.22%, 89.0010.78% % 92.75+0.00% =
BfcEe] WIS Rl ST, Aol A= 2+ #AMIFIZ 27+ 88.36+0.20%, 86.26%1.50%,
89.64+0.25% % 86.16+1.67%% #E)= o)

i

3) EEES WK

7 REEEHIZ 1 ~108, 11~200, 21~30H, ¥ 31~40A o] EEEe] B EE HEst K&
-2 Table 12 % 133} e},

B Aol A WHARES] Wl ES ¥ 72 WIS (1 ~10H, 11~20H, 21-30H % 31~408)
B RE 82.1112.85% 4 86.06::0.88% 7212 Wl laim, L, 82 81.414+0.32% W=
87.2550.34% "9, L. 8¥2 76.47%£1.68% =] 81.62+£4.78% ¥, el L,BEE 82.28+%
1.80% W= 85.9810.93% W WHE T w-Fo] gloieh T, BFe] WEL o Hifdl oy
84.1320.01% W=l 85.12%:0.95% 92 oo T, 82 80.41+2.41% H=) 82.50+1.47%
o, T.HE2 81.67+2.50% W=l 86.54+1.18% = ¢ W vl

HE B ol HUARF(SCHY) MRS e 2 WY1 ~10H, 11—~208, 21~300 % 31~40
A)E B 85.2710.69% W=l 88.48:£0.54% el A SL, B 80.761+0.19% W=
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Table 12. The absorption rate of protein in experimental group A

()
Term (days)
. 1—10 11-20 21—30 31—40 1-40
Diet group
Control *82.11+2.85 84.83+1.04 86.06 + 0.88 85.12+1.73 84.53+1.63
L2 84.44 +0.86 87.25+0.34 85.71+1.30 81.41+0.32 84.70+0.71
La 81.62+4.78 79.84 +0.01 86.47 + 1.68 78.42+0.72 81.59+1.80
L4 83.94 +0.01 82.28 + 1.80 85.98 +0.93 83.13+0.04 83.83+0.70
T: 84.62+1.77 84.68+0.45 85.12+0.95 84.13+0.01 84.69 +0.80
Ts 82.50+1.47 80.41+2.41 82.08 £0.55 81.08 +1.35 81.52+1.45
Ta 86.54 + 1.18 81.67 +2.50 84.11+£0.22 84.31+1.64 84.16+1.39
* Mean+S.E.

Table 13. The absorption rate of protein in experimental group B
()

Term (days)
1-10 11-20 21-30 31—-40 1—-40
Diet group

SC *#86.59 + 1.66 85.27+0.69 88.48 +0.54 87.97 +£5.69 87.08+2.15

SL: 80.76 + 0.19 83.52 +1.55 86.49+1.13 86.74 +1.53 84.38+1.10

SLa 84.45+1.89 76.75+ 3.62 81.51+0.32 82.60+3.12 81.33+2.24

ST: 83.49+2.25 87.91+0.15 85.24+1.10 88.19+2.40 86.21+1.55

ST4 83.18+0.47 82.15+0.71 85.74 +0.30 84.04+0.23  83.78+0.43
* Mean+ S.E.

86.7411.53% %12 =, SL B2 76.7543.62%¢1 4 84.45+1.89% Mol Adw

ST, ¥ 83.49+2.55% W= 88.19+2.40% Mol ¢lolaL ST, BELS 82, 1510.71%0{1 4] 85.74
+0.30% =4 Holodrh

4) Ao FHR

7z RERHNE 2 #R(1~10H, 11~208, 21~308 % 31~40R)2] #& FHERE HHE
ARAE-S Table 14 2 159} #el, EE Aol 4] HIARES 2 Rl =5 94.641£0.72% W=
96.77+0.22% H9] ololgdm L,BES 95.3540.40% W= 96.34+4.78%, L, B2 93.50=%
0.68% W =) 94.69:+0.01%, Zzlx L, B> 94.58+0.32% W) 95.99+0.32% H$l oWl
b T, HBES 94.33+0.14% W= 95.83%0.42%, T, It 96.6240.74% = 94 99+0.47%. L
glar T, B2 94.0840.21% W2l 94.95+ 0.33% ®olda) olddc

g KB Boll 4o HIWEE(SCR) & = Ao =5 98.431+0.18% W=l 99.27+0.06% =
S i SL, BE-2 97.21+0.29%¢l 4 98.77+0.11% W edood SL, L 96.13+£0.51% o A
98.12+0.16% Hetwodzl, ST, BES 97.71+0.20%0l 4] 98.80+0.14% W1 %3 ST, §%297.37
+0.16%¢° 4 97.98-10.01% =% Welaich
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Table 14. The utilization rate of energy in experimental group A

\ Term (Days)
1—10 11--20 21-30 31—40 140
Diet group
C *96.64 £+ 0.72 96.00 +0.47 96.77 + 0.22 96.36 + (.39 96.44 + 0.45
L. 98.35+0.40 96.28 +0.03 96.34 +4.78 95.67+0.12 96.91 + 1.33
Ls 96.24 + 0.44 94.69 +0.01 93.50 + U.68 94.42 +0.54 94.71 + 0.42
L4 96.66 + 0.56 94.58 +0.32 96.99 +0.42 96.49 + 0.24 96.18 + 0.39
Te 96.43+0.14 95.27 + 0.08 96.83 +0.32 95.68+0.29  96.05+0.21
Ta 96.10 + 0.52 93.62+0.74 94.79+0.47 94.61+0.63  94.78 +0.59
Ta 96.08 + 0.21 94.11 + 0.64 94.96 + 0.33 94.78+£0.72 94.98 + 0.48
* Mean+ S.E.

Table 15. The utilization rate of energy in experimental group B

(%)
\ Term (days)
1-10 11-20 21-30 3140 1—-40
Diet group
SC *98.43+0.18 98.58 + 0.05 98.93 +0.07 99.27+0.06  98.80+0.09
SL2 97.214£0.29 98.07+0.15 98.52+0.04 98.77 +0.11 98.14+0.15
SLs 98.12+0.16 96.13+0.51 97.26£0.17 98.05+0.21 97.39+0.26
ST: 97.71+0.20 98.50 + 0.05 98.19+0.00 98.80+0.14 93.30+0.10
ST. 97.46 +0.10 97.31+0.10 97.98 +0.01 97.37£0.16  97.53+0.09
* Meant S.E.
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