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Abstract

Our nation is confronted with the situation that the rice, a principal food,
short of some essential amino acids, leads to imbalanced meals insufficient in the
nutrient of protein, to bring many difficulties in the elevation of nutritional state
in our nation.

While, our country has been produced much amounts of Panax Ginseng roots
which has a stimulating effects on the metabolism of protein, lipid and nucleic
acids in the body. And the leaf and trunk of Panax Ginseng were also produced
a considerable amounts as the by-products.

Author believe that these by-prodacts (leaf and trunk) of Panax Ginseng might
have some components possessing simillar activity with Panax Ginseng root alt-
hough the quantity and quality of the functional components may more or less
be different.

Therefore, this study was devised to observe the supplemental effect of the
Panax Ginseng-by-products on the dietary protein efficiency and nutritional state
of rats.

The feeds used for this experiment were rice containing 30% barely, fish
flour, and the leaf, trunk and small root of the Panax Ginseng, and the contents
of the general nutrients including protein, lipid and carbohydrate etc. in each
feed were analyzed for the combination of each feed. And, being based on anal-
ytical values of protein in food, fish flour as protein source was added into rice
containing 30% barely to be include 8.6 to 8.7%, 12%, 15% and 18% of protein.
Then 2% of the leaf, trunk or small root of Panax Ginseng was supplemented
into each of above protein diet group, then 16 kinds of diets were prepared.

The male albino rats from a pure strain, weighing 70g to 80g, were used for
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experimental animals. They were maintained with coresponding diet for 4 and
8 weeks, and the growth rate, consumption of diets and protein, efficiency of
feed and protein in animals were determined. The lipids, proteins and cholesterols
in serum and liver were also determined quantitatively after they were sacrificed
in coresponding term.

The results obtained are summarized as follows;

1. Body weight of diet group containing 8.6 to 8.7%, 12% and 15% of protein
are increased remarkably by supplement of 2% of the leaf or small root of
Panax Ginseng in comparison with each of controls. But this tendency could
not observed in diet group containing 18% proteins.

2. Feed efficiency showed same tendency in comparison with changes of gained
body weight. Specially, in each of diets containing 8.7%. 129, 15% and
18% of proteins, supplement of the leaf of Panax Ginseng showed the better
Sfeed efficiency than supplement of the trunk or small root.

3. In feeding group for 8 weeks, protein efficiency showed worst efficiency in
diet group containing 18% proteins and showed the best efficiency in the diet
group containing 12% proteins. And the efficiency was improved according to
supplement of the leaf of Panax Ginseng.

4. Nitrogen contents in serum and liver did not show large differences each other
in all diet groups. But contents of total cholesterol and lipid were decreased
markedly in dict groups containing 12%, 15% and 18% of proteins in com-
parison with diet group containing 8.6% to 8.8% of proteins.
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Table 1. Kinds and designaton of animal diet group.

. . . Diet group
Protein contents Designation

A-C: The 8. 6% protein diet group (as control).

A(8.6~8.7%) A-1:-The 8.7% protein diet supplemented with 2% ginseng leaf powder.
A-2: The 8.6% protein diet supplemented with 2%ginseng trunk powder.
A-3: The 8.7% protein diet supplemented with 2% ginseng small root pewder.
B-C: The 12% protein diet group (as control).

B(12%) B-1: The 12% protein diet supplemented with 2% ginseng leaf powdes.
B-2: The 12% protein diet supplemented with 2% ginseng trunck powder.
B-3: The 12% protein diet supplemented with 2% ginseng small root powder.

C-C: The 15% protein diet group(as control).

C (15%) C-1: The 15% protein diet supplemented with 2% ginseng leaf powder.
C-2: The 15% protein diet supplemented with 2% ginseng trunk powder.
C-3: The 15% protein diet supplemented with 2% ginseng small root powder.

D-C: The 18% protein diet group(as control).

D(18%) D-1: The 18% protein diet supplemented with 2% ginseng leaf powder.
D-2: The 18% protein diet supplemented with 2% ginseng trunk powder.
D-3: The 189% protein diet supplemented with 29 ginseng smal root powder.
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Table 2. The composition of experimental diet.

; . Rice Salt*! Vitamin** Fish  Gieseng leaf, Metaboli
Protein contents pioy oroup  powder  mixture mixture  flour  trunk or small er?erg;c
° (%) (%) (%) (%)  root added. (keal)

A-C 98.0 1 1 — — 345

A(8.6~8.T7 A-1 96.0 1 1 - Ginseng leaf 2% 345
A-2 96. 0 1 1 - Ginseng trunk 2% 345
A-3 9.0 1 1 —  Ginseng small root 2% 345
B-C 92.0 1 1 6.0 - U5

B (12.0) B-1 90.5 1 1 5.5 Ginseng leaf 29 344
B-2 9.0 1 1 6.0  Ginseng trunk 2% 344
B~3 90.5 1 1 5.5 Ginseng small root 2% 344
Cc-C 86.5 1 1 11.5 -— 344

C(5.0) C-1 85.0 1 1 1.0 Ginseng leaf 2% 43
c-2 84.5 1 1 11.5 Ginseng trunk 2% U3
C-3 85.0 1 1 11.0 Ginseng small root 2% 343
D-C 81.5 1 1 16.5 — 343

D(18.0) D-1 80.0 1 1 16.0  Ginseng leaf 2% 343
D-2 79.5 1 1 16.5  Ginseng trunk 2% 342
pD-3 80.0 1 1 16.0 Ginseng small root 29 342

* 1) Composition of salt mixtures

Ca-lactate 35. 15gm Ca(HsPO,).H0 14. 607

K. HPO, 25.78 % NaH,POH.0 9.387

NaCl 4.617 MgSQ,(anhydrous) 7.197

Fe-citrate 3.19#

* 2) Composition of vitamin mixture

Vitamin A 6,000 Lu Rutin lmg

Vitamin B; 5mg Hesperidin 1mg

Vitamin B; 5mg Calcium 25mg

Vitamin Bg 0. 5mg Phosphor us 19. 3mg

Vitamin By, 2mg fron 20mg

Vitamin C 50mg Coppor 1mg

Vitamin D, 600 LU Cobalt 0.5mg

Choline bitartrate 5mg Manganese 0. 5mg

Vitamin Ks 0. 2mg Magnesium 5mg

Niacinamide 30mg Zinc img

Folic acid 0.5mg ITodine 0. 3mg

Calcium pantothenate 5mg Potassium 0.1mg

DL-methionine 25mg Sodium 0. 05mg

L-lysine Img Molybdenum 0. img

Glycine img Boron 0. 05mg

Glutamic acid 2mg Nickel 0. 1mg

Dry liver powder 2mg

8} &0l B 16%~16.5% % salt mixture 1%, vitamin 1%& ¥F3 4ol D-CF&
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Table 3. Analysis of components in materials. {unit: %)
. . . Carbohydrate
. Energy Moisture Protein Lipid y

Material ! e Ash

(keal) (N x6.25) Sugar  Fiber
Rice containing 30% balely 352 12.1 8.8 1.7 75.6 1.0 0.8
Small sardine 336 11.4 66. 2 8.0 0.0 0.0 16.5
Ginseng leaf 312 10.9 14.8 3.7 54.9 2.0 13.7
Ginseng trunk 293 10.3 9.3 2.0 59.5 10.0 8.9
Ginseng(small root) 302 10.1 15.2 1.3 57. 4 8.0 8.0

2. 4%8

b AF(HH A 8.7%4 09 HZ%

ATE 7 el Aolz v 4947, 4F7 R 8F 7 AR APEE g A2
Z 7}eke B A A AL Table 4-A 9 Fig. 1-A9t 7},

A, FE vk g 450 FAFFAE eld A-CEL 62.8+2.4g, A-1F

Table 4-A The gained body weight of A*® group(g/head/dday).
T—___Diet group

A-C* A-1% A-o#e A-3%7
Term(day)

1~4 1.0£0.3 3.0x£0.4 3.940.7 0.3%0.5
5~8 9.811.2 9.4+1.6 8.1:40.9 4.840.6
9~12 11.1+1.1 11.4+1. 1 14.0%1.5 12.3+1.4
13~16 10.6%0.9 13.61+0.7 10.3*1.5 9.040.6
17~20 9.1%0.5 8.110.6 7.9+1.2 9.1140.9
21~24 11.8-0.5 8.44+0.8 7.1-1.3 8.9-0.7
25~28 9.4+1.3 8.3%0.5 10.1+1.0 9.0+0.7
4 week 62.81+2.4 62.2+1.9 61.4+3.5 53.415.4
29~32 7.8%0.3 9.0+0.8 10.5%1.3 12.54+1.0
33~36 8.0x0.5 12.0x1.1 11.54+1. 3 12.5+1.0
37~40 10.0x1.5 10.3£1.1 7.8+1.3 10.540.9
41~44 7.3+1.8 9.310.4 8.0x%1.5 11.3+0.6
45~48 5.5+1.3 8.0+1.2 8.0x1.5 15.3%1.0
49~52 6.5%1.3 13.0x1.1 7.56%1.8 11.5%2.2
53~56 5.5+1.7 12.0+1. 4 5.5+1.2 7.8+0.8
8 weeks 113.4%2.3 135.8+4.2 120.2%6.3 134.8+3.3

*3 A group: The 8.6~8.7% protein contents diet.

* A-C diet: Control diet of A group.

*6 A-] diet: A group supplemented with 2% ginseng leaf powder.

*6 A-2 diet: A group supplemented with 2% ginseng trunk powder.

*¥7 A-3 diet: A group supplemented with 2% ginseng small root powder.
-=: Standard error
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A group: The 8.6~8.7% protein contents diet.

1501 A-C diet: Control diet of A group.

A-1 diet: A group supplemented with 2% ginseng leaf powder.

- A-2 diet: A group supplemented with 2/ ginseng trunk powder. A—l

A-3 diet: A group supplemented with 29 ginseng small root powder 7A~3
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Fig. 1-A The gained body weight of A group(g/head/4days).
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Table 4-B The gained body weight of B*® group(g/head/4days).

Diet group ~ sl . i
Term(day) B-C*® B-1#%lo B-g*lt B-3%12

1~4 8.8+0.9 11.9%+1. 4 16.6+0.9 13.6*+1.4
5~8 20.9+1.7 23.0x0.9 15.0*+1.2 18.9=*1.1
9~12 21.3%1.1 18.140.9 19.0+1.8 20.110.7
13~16 22.4%+1.0 19.34+0.7 5.9+1.4 21.910.9
17~20 21.3+1.3 21.3+0.9 18.91+0.9 14.8+0: 8
21~24 7.3%x1.2 17.6*1.1 16.3%0.7 20.6+1.5
25~28 16.6+1.1 25.9+1.6 19.8+£1.0 18.4+2.1
4 week 118.6+8.3 137.1%5.5 121.5%7.9 128.3:+5.4
29~32 30.3:£0.8 21.3%1.9 25.0%2.4 22.0t4.0
33~36 21.0*1.9 18.3%1.9 26.3%1.4 19.5+2.7
37~40 23.0%1.6 27.8+2.5 17.5%+1.3 13.8:+0.8
41~44 18.5+1.8 17.8+1.5 17.0%2.2 13.0+£0.8
45~48 19.0+1.0 18.3+1.5 16.8+2.2 27.5+2.6
49~52 13.5+0.3 13.5£1.7 13.8+0.8 14.3*+1.1
53~56 12.8+0.9 16.0+0.8 14.00.7 12.5%1.5
8 week 256.7+3.3 270.1%4. 4 25].945.0 250.9+4.0

*8B group: The 12% protein contents diet.

*B-C diet: Control diet of B group.

*10B-] diet: B group supplemented with 2% ginseng leaf powder.
*UB-2 diet: B group supplemented with 2% ginseng trunk powder.
*12B-3 diet: B group supplement with 2%ginseng small root powder.
+: Standard error.

H F7Hp<0.05)H %=, B-372 238 47 s

. CE(IH A 15%40])9 43¢

CTE 7 sigAolz v 447, 457 R 8F 7 ARsidA AYFErEZ A FF
7}55-e FA g A& Table 4-C 9 Fig. 1-C9} zc},

Table 4-C The gained body weight of C*1® group(g/head/4days).

Wp C-Cxue C-1%is C-o¥16 C-3*17
Term(day)

1~4 20.8%2.3 27.4%+1.8 28.8*1.1 23.6%+1.2
5~8 21.8£1.0 16.1+1.0 23.5£0.8 21.3%1.4
9~12 24.0%1.7 22.9+1.3 19.810.9 21.610.9
13~16 17.8£1.0 19.6£0.8 21.0+0.6 22.8+1.7
17~20 18.1+0.6 22.8+0.7 18.9+1.7 24.8+2.9
21~24 20.5%2.0 17.8+0.4 © 10.1%1.5 19.7+1.2

25~28 28.0%+2.5 36.1+2. 4 27.3%1.6 37.6+1.9

4 week 151.0+6.3 162. 743.1 149.41+4.1 171.3+4.4
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‘ Diet group C-C*u C-1#15 C-o*18 C-3*17
Term(day)
29~32 26.51+4.2 27.0x1.9 33.0x0.8 28.31+4.2
33~36 15.5+1.8 28.51k2.4 26.811.3 34.0%x1.7
37~40 16.8+2. 4 19.8+2.7 14.8+2.4 22.5+1. 4
41~44 14.8£1.0 23.3x1.1 15.3+2.8 20.5+2.1
45~48 3.8+1.0 18.31%1.4 14.5£2.3 17.8+1.0
4952 19.0%0.5 17.5%1.5 11.8+1.3 15.3%+1.1
53~56 11.8+0.8 9.3%+0.9 15.3x1.8 3.8%0.4
8 week 259.2+13.6 306.4+12.3 280.949.2 313.51%6.4

*13C group: The 15% protein contents diet.

*UC-C diet: Control diet of C group.

*15C-1 diet: C group supplemented with 2% ginseng leaf powder.
*16C-2 diet: C group supplemented with 29 ginseng trunk powder.
*1C-3 diet: C group supplement with 2% ginseng small root powder.

+: Standard error.

B-1 diet: B group supplemented with 2% ginseng leaf powder.’

B-2 diet: B group supplemented with2% ginseng trunk powder.

B-3 diet: B group supplemented with 2% ginseng small root powder.

150 4 week 280F 8 week
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130} B-3-,2601-
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i L
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£ ook 74 2204
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> 5 4 -
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70t '/'1' 200
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- ./' -
50+ 1 80F
4
- A - ;
. P ) // B group: The 12% protein contents diet.
30 /‘ 160 ¢ B-C diet: Control diet of B group
Y, -
vor A7 1ol
1 ] | 1 1 1 i -[ } 1. L L L ] L i
O 4 8 12 16 18 20 24 Ol 32 36 40 44 a8 52 56

Fig. 1-B The gained body weight of B group(g/head/4days>.

Term (day)
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40 / 180+ C group: The 15% protein contents diet.
. C-C diet: Centrol diet of C group.
B /' C-1 diet: C group supplemented with 2% ginseng leaf powder.
20+ /:‘ 160 C-2 diet: C group supplemented with 2% ginseng trunk powder.
P C-3 diet: C group supplemeated with 29 ginseng small root powder.
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Fig. 1-C The gained body weight of C group(g/head/4days).
Table 4-D The gained body weight of D*® group(g/head/4days).

Wp D-Ci D-1* D-z* D-g*
Term(day)

1~4 26.9%1.1 23.31+0.7 22.6+0.8 18.4+1.2
5~8 24.9+1.1 23.9+1.0 21.6*+1.4 26.1*x1.1
9~12 20.0%1.1 18.1+1.5 21.1%1.4 21.8%1.2
13~16 20.1x1.1 17.3x1.7 16.4%1. 3 16.4%1.2
17~20 17.8+2.7 22.1+1.3 15.1£1.5 16.1%0.9
21~24 7.5%1.3 14.941.1 29.8%+1.7 18.3£1.5
256~28 26.61.5 30.3x1.7 13.4%1.4 21.1£1.7
4 week 143.8+9.0 149.9+9.3 140.0+3.1 138.2:1£6.2




12 399 .ol F 322 Q] A% 3] A
D-C*lﬁ D_l*zo D_2*21 D_3*22
Term(day) !
20~32 30.8+0.8 27.5+2.5 40.0£0.0 33.8+3.4
33~36 27.5+1.3 13.5+0.6 16.7+1.3 20.5+2.5
37~40 20.0%+1.0 14.5+0.5 25.7+0.3 22.04+2.0
41~44 14.340.3 22.8+0.8 11.0%0.5 16.5+3.5
45~48 14.34+0.9 18.0+2.0 9.3%1.2 15.5%+1.5
49~52 13.340.3 18.8+3.1 16.7+1.3 15.0+1.0
53~56 7.0%0.0 12.0+1.9 23.3+2.0 8.0+1.0
8 week 271.0+10.5 277.0+10. 8 282.7+9.8 269.5+23.7

dedy weight (g)

*8]) group: The 18% protein contents diet.
#19D-C djet: Control diet of D group.

*20D-1 diet
*#1D-2 diet
*22)-3 diet

=+: Standard error.
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250

: D group supplemented with 2% ginseng leaf powder.
: D group supplemented with 2% ginseng trunk powder.
: D group supplemented with 2% ginseng small root powder.

8 week

)
X D grour: The 18% protein contents diet.

D-C diet: Contrcl diec of D group.

D-1 diet: D group supplemented with 29 ginseng leaf powder.

D-2 diet: D group supplemented with 2% ginseng trunk powder. .
D-3 diet: D group supplemented with 2% g‘iuseng small root powder.
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Fig. 1-D The gained body weight of D group(g/head/4days)
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Fig.2. The gained body weight of each groups.

A group: The 8.6~8.79% protein contents diet.

A-C diet: Control diet of A group.

A-1 diet: A group supplemented with 2% ginseng leaf powder.

A-2 diet: A group supplemented with 29 ginseng trunk powder.
A-3 diet: A group supplemented with 29 ginseng small root powder.
B group: The 12% protein contents diet.

B-C diet: Control diet of B group.

B-1 diet: B group supplemented with 2% ginseng leaf powder.

B-2 diet: B group supplemented with 29 ginseng trunk powder.

B-3 diet: B group supplemented with 2% ginseng small root powder.
C group: The 15% protein contents diet.

C-C diet: Control diet of C group.

C-1 diet: C group supplemented with 2% ginseng leaf powder.

C-2 diet: C group supplemented with 2% ginseng trunk powder.
C-3 diet: C group supplemented with 2% ginseng small root powder.
D group: The 18% protein contents diet.

D-C diet: Control diet of D group.

D-1 diet: D group supplemented with 2% ginseng leaf powder.

D-2 diet: D group supplemented with 2% ginseng trunk powder.
D-3 diet: D group supplemented with 295 ginseng small root powder.
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457k FEF "2 Aelek Al F HHFL A-CFo] 409.5+16.9g5 35.2g
olyz, A-1F, A-2F @ A-3FoAE 22} 413.2:+15.4g5)  35.9g, 416.2+11. 6g3}
35.8¢ ¢ 387.5+10.8g3 33.7gelAirh. 8F 79 A A-CF, A-1%, A-2F 2 A3

olN

Table 5-A Food and protein consumption of A* group(g/head/4days).

Diet group A-Cx A-1%5 A-2%8 A-3%7
Term(day) Food Protein Food Protein ~ Food Protein Food - Protein

1~4 40.41+3.3 3.47 41.9%12.4 3.65 42.8%0.9 3.68 39.4%1.9 3.43
5~8 54.5+4.4 4.69 53.8%t3.7 4.68 59.3%5.4 510 55.3+3.4 4.81
9~12 66.3+1.8 570 7.03x0.4 6.12 68.9+0.8 593 583+1.2 507
13~16 61.9+1.0 5.32 67.9+1.8 591 61.6%x2.1 530 551*2.6 4.79
17~20 59.4+3.2 5.11 56.3%3.8 4.90 61.4+0.7 5.28 58.6*0.6 5.10
21~24 65.1+2.0 560 62.5+1.7 5.4 61.6x0.9 530 62.0£0.4 5.39
25~28 61.9*+1.2 5.32 60.6+1.6 52 60.6+0.8 521 58.8+0.7 5.12

4 week 409.5+16.9 35.21 413.2+15.4 35.94 416.2+11.6 35.79 387.5+10.8 33.71
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Diet group A-Cx A-1%5 A-2¥e A-3*
m‘ Food ' Protein  Food Protein  Food Protein  Food Protein
20~32 64.2+1.0 5.52 65.0+1.7 5.66 63.6+4.3 547 61.6+2.9 5.36
33~36 59.3+1.9 5.10 63.8+2.6 555 61.5£2.8 529 60.8+2.8 529
37~40 63.84+3.6 5.92 67.8+3.7 59 64.3%+27 553 655%1.2 570
41~44 62.3+1.3 536 68.8*+1.6 59 62.5+20 538 61.3+3.3 533
45~48 52.3+1.6 4.50 71.5+0.9 6.22 65.3FX1.7 562 69.8t1.2 6.07
49~52 59.3+3.2 5.10 71.3%1.5 6.20 70.8*2.8 6.09 75.0%0.& 6.53
53~56 63.5+0.5 5.46 84.5+3.0 7.35 81.0+3.1 6.97 66.5£2.1 579
8 week 839.2+30.0 72.27 905.9+30.4 78.81 885.2+31.0 76.12 848.0+24.6 73.77

*3A group: The 8. 6~8.7% protein contents diet.
*4A-C diet: Control diet of A group.
*5A-1 diet: A group supplemented with 2% ginseng leaf powder.
*A-2 diet: A group supplemented with 2% ginseng trunk powder.
*TA-3 diet: A group supplemented with 2% ginseng small root powder.

+: Standard error.

Table 5-B Food and protein consumption of B*® group(g/head/4days).

wet group B_C*9 B_I*XO B_z*" B_3*12
Term(day) Food Protein  Food Protein ~ Food Protein  Food Protein
1~4 44.9+0.2 539 48.3:4:4.0 575 488+3.8 58 53.1%x57 6.32
5~8 66.0+2.3 7.92 68.8*+1.3 819 68.9*+1.4 827 69.510.3 827
9~12 70.1+0.5 841 69.8+0.3 831 69.3+0.2 8.32 69.0+0.0 821
13~16 70.1*£0.8 841 70.3+0.3 8.37 69.8+0.5 838 70.0+0.4 8.33
17~20 70.0+£0.0 8.40 69.4+0.4 826 69.5+0.3 834 69.1+0.3 822
21~24 69.8+0.2 838 69.8+0.3 831 69.6+0.2 83 70.0+0.0 833
25~28 69.8+0.6 838 71.5+1.2 851 71.3*+1.3 856 74.1+1.4 8.82
4 week 460.7+4.6 55.28 467.9+7.8 56.14 467.216.7 56.16 474.8+8.1 56.97
29~32 91.6+0.5 10.99 93.6%+1.7 11.14 83.0+1.7 9.96 64.6%X6.4 7.69
33~36 90.5+1.5 10.86 89.3*+3.6 10.63 84.51+2.1 10.14 86.5%+1.3 10.29
37~40 93.3+1.0 11.20 100.5+3.1 11.96 80.0+5.8 9.60 90.8:%2.6 10.81
41~44 89.0+2.8 10.68 95.3+1.9 11.34 77.8+t2.1 9.34 91.5+2.3 10.89
45~48 83.8+2.2 10.06 89.3*x1.8 10.63 82.8+2.2 9.49 93.3+1.2 11.10
49~52 83.8+0.8 10.06 59.3*+2.6 11.34 87.5+4.0 10.50 89.8+1.9 10.69
53~56 87.0+0.6 10.44 93.3f2.4 11.10 81.8+2.6 9.82 87.8%0.3 10.45
8 week 1079.7+14.0 129.56 1124.51+24.9 134. 94 1044.3::28.2 125.31 1079.11+24.1 129.49

*8B group: The 12% protein contents diet.

*B-C diet: Control diet of Bgroup.

*10B-1 diet: B group supplemented with 2% ginseng leaf powder.

*1B-2 diet: B group supplemented with 2% ginseng trunk powder.
*12B-3 diet: B group supplemented with 2% ginseng small root powder.
+: Standard error
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Table 5-C. Food and protein consumption of C*!? group(g/head/4days)

w C-C*1 _11s C-o¥16 C-3417
Term{day) Food Protein Food Pratein Feed Protein  Food Protein

1~4 56.9+7.5 8.48 65.8£3.6 9.87 65.3+3.4 6.73 59.5%1.8 8.93

5~8 70.1+0.5 10.44 69.3%0.6 10.40 69.3+£0.0 10.33 64.6%x2.1 9.69

9~12 70.31+0.6 10.47 69.4+0.8 10.41 69.8%+0.5 10.40 69.6%0.2 10.44
13~16 69.6+0.4 10.37 68.6X+0.4 10.29 69.4+0.5 10.3¢4 69.1+0.4 10.37
17~20 68.6+£0.6 10.22 69.5+0.3 10.43 69.5+0.5 10.36 70.0%0.0 10.50
21~24 69.820.3 10.40 70.3%0.3 10.55 70.33+0.3 10.47 71.0%0.6 10.65
25~28 88.9+4.4 13.25 85.0%+3.3 12.75 89.5+1.7 13.34 89.3%0.9 13.40
4 week 494.2+14.3 74.13 497.9%9.3 74.68 503.1*£1.9 75.46 493.1%6.0 73.96
29~32 76.0£1.2 11.32 94.6%+0.9 14.19 9.46+1.2 14.10 95.5%0.9 14.33
33~36 83.3+1.5 12.26 95.0%£2.9 14.25 94.5+£2.0 14.08 113.5%£1.0 17.03
37~40 87.5+4.0 13.04 93.8%+3.1 14.07 87.8+£2.6 13.08 108.5%2.2 16.28
41~44 79.8+1.9 11.89 86.3+2.4 12.95 88.0k1.2 13.11 98.84+3.2 14.82
45~48 73.0+£3.9 10.88 97.8+0.8 14.67 96.8Xk1.4 14.42 102.0Xx1.1 15.30
49~52 97.3+1.3 14.50 99.830.4 14.97 90.0%3.6 13.41 100.3+3.3 15.05
53~56 90.3+2.7 13.45 92.0%£1.3 13.80 101.8%4.2 15.17 94.8%2.9 14.22
8 week 1080.4£30.8 162.06 1157.21+21.1 173.58 1156.8+23.1 173.52 1206.5%20.6 180.97

*13 C group: The 15% protein contents diet.

*14 C-C diet: Control diet of C group.

*15C-1 diet: C group supplemented with 29 ginseng leaf powder.
*16C-2 diet: C group supplemented with 2% ginseng trunk powder.
*17C-3 diet: C group supplemented with 2% ginseng small root powder,
+: Standard error.
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Table 5-D. Food and protein consumption of Da!® group(g/head/4days).

w D-C*le D-1*20 D-2%21 D-322
“Term(day) Food Protein Food Protein  Food Protein  Food Protein

1~4 66.0+1.0 11.88 65.1+1.2 11.65 63.3+1.9 11.33 54.4%0.6 9.74
5~8 70.0+0.4 12.60 68.61+0.7 12.28 67.5+0.9 12.08 61.3%1.0 10.97
9~12 70.5+0.3 12.69 69.41+0.7 12.42 69.51£0.3 12.44 67.0+1.1 11.99
13~16 70.0%+0.0 12.60 68.9+0.4 12.33 69.6%0.4 12.46 65.9+2.2 11.80
17~20 69.8+0.3 12.56 69.8+0.3 12.49 69.81+0.3 12.49 70.4+%0.3 12.60
21~24 71.5+1.1 12.87 81.8+4.9 14.52 84.5+2.9 1513 75.8+1.9 13.57
25~28 85.9+1.5 15.46 84.8 1.4 1518 79.6+3.8 14.25 73.8%1.4 13.21

4 week 503.7+4.6 90.66 507.7£9.6 91.38 503.8+10.5 90.68 468.6+8.5 84.34

29~32 83.8+1.9 15.08 94.3+3.8 16.88 100.3+3.1 17.95 104.5+4.0 18.71
33~36 111.8+1.8 20.12 94.3:£7.3 16.88 95.5+1.4 17.09 88.0+4.4 15.75
37~40 111.5+1.4 20.25 102.846.0 18.40 98.0*1.1 17.54 85.8+%2.6 15.36
41~44 103.5+6.1 18.63 111.54+0.9 19.96 98.3*3.4 17.60 88.31t5.5 15.81
45~48 105.5+£0.3 18.99 92.51+3.8 16.56 96.0+4.8 17.18 89.5+3.1 16.02
49~52 97.3+2.8 17.51 101.0%3.2 18.08 108.5+0.5 19.42 85.3+2.6 15.27
53~56 95.0+2.4 17.10 102.3+2.6 18.31 109.50.9 19.60 85.5+1.2 15.30

8 week 1213.1+21.3 218 35 1206.4+37.2 217.15 1209.9:25.7 217.8 1095.5%+31.9 197.19

*18 D group: The 18% protein contents diet.

*19D-C diet; Control diet of D group.

*20D-1 diet: D group supplemented with 2% ginseng leaf powder,
*21D-2 diet: D group supplemented with 2% ginseng trunk powder.
*29D-3 diet: D group supplemented with 2% ginseng small roet powder.
+: Standard error.
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TFable 6-A. Feed efficiency ratio of A group.

Term(day)

1~ -0.02 0.07 0.09 0.61
“B~8 0.18 0.17 0.14 0.09

9~12 0.17 0.16 0.20 0.21
13~26 0.17 0.20 0.17 0.16
17~20 0.16 0. 14 0.13 0.16
21~ 0.18 0.13 0.12 0.14
25~28 0.15 0.14 0.17 0.15
4 week 0.15+0.02 0.15%0. 02 0.15+0.01 0.1410.01
20~32 0.12 0.14 0.17 0.20
33~3%6 0.13 0.19 0.19 0.21
37~40 0.15 0.15 0.12 0.16
41~44 0.12 0.14 0.13 0.18
45~48 0.11 0.11 0.12 0.22
49~52 0.11 0.18 0.11 0.15
53~56 0.09 0.14 0.07 0.12
8 week 0.1440.01 0.1540.01 0.14%0.01 0.16+4.01

=+ Standard error
43719 5% wtElgd Aolagd 29l AT F Aol F EF 0.14+0.01~0. 1530. 02
A3 8F 7k AL 0.14£0.01~0.16+0.01 A =A4 & =ol7} et
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Fig. 3. Feed efficiency ratio of each diet groups.

A group: The 8. 6~8.7% protein contents diet.

A-C diet: Control diet of A group.

A-1 diet: A group supplemented with 2% ginseng leaf powder.

A-2 diet: A group suppiemented with 2% ginseng trunk powder.
A-3 diet: A group supplemented with 2% ginseng small root powder.
B group: The 12% protein contents diet.

B-C diet: Control diet of B group.

B-1 diet: B group supplemented with 2% ginseng leaf powder.

B-2 diet: B group supplemented with 2% ginseng trunk powder.
B-3 diet: B group supplemented with 2% ginseng small root powder.
C group: The 15% proteincortents diet.

C-C diet: Control diet of C group.

C-1 diet: C group supplemented with 2% ginseng leaf powder.

C-2 diet: C group supplemented with 2% ginseng trunk powder.
C-3 diet: C group supplemented with 2% ginseng small root powder.
D group: The 18% protein contents diet.

D-C Diet: Control diet of D group.

D-1 diet: D group supplemented with 2% ginseng leaf powder.

D-2 diet: D group supplemented with 2% ginseng trunk powder.
D-3 diet: D group supplemented with 2% ginseng small root powder.
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ol 7} elaiet.

o, CE(RNA 15%4 9 Aolad

CFol UolA 2 Al Fajelz o 497 457 L 857 AFahaA AYFE w3
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Table 6-B. Feed efficiency ratio of B group.

T—__ Diet group

Term(day) e B-C B-1 B-2 B-3
1~4 0.20 0.25 0.34 0.26
5~8 0.33 0.32 0.22 0.27
9~12 0.30 0.26 0.27 0.29

13~16 0.32 0.27 0.23 0.31
17~20 0.30 0.31 0.27 0.21
21~24 0.10 0.25 0.23 0.29
25~28 0.24 0.36 0.28 0.25
4 week 0.262%0.02 0.29+0.02 0.26+0.02 0.27+0. 02
29~32 0.33 0.23 0.30 0.34
33~26 0.23 0.20 0.31 0.23
37~40 0.25 0.28 0.22 0.15
41~44 0.21 0.19 0.22 0.14
45~48 0.23 0.20 0.20 0.29
49~52 0.16 0.14 0.16 0.16
53~56 0.15 0.17 0.17 0.14
8 week 0.24+0.02 0.24+0.02 0.24+0. 02 0.23=+0. 02

+: Standard error

Table 6-C. Feed efficiency ratio of C group.

Diet group
Te}(day)\ c-C c-1 C-2 c-3

1~4 0.37 0.42 0.44 0.39

5~8 0.31 0.23 0.34 0.33

9~12 0.4 0.33 0.28 0.31
13~16 0.26 0.29 0.30 0.33
17~20 0.26 0.33 0.21 0.35
21~24 0.29 0.25 0.14 0.28
25~28 0.31 0.42 0.31 0.42
4 week 0.3140.02 0.33%0.22 0.30£0.02 0.352£0. 02
29~32 0.35 0.29 0.35 0.30
33~36 0.19 0.30 0.28 0.30
37~40 0.19 0.21 0.17 0.21
41~44 0.19 0.27 0.17 0.21
45~48 0.05 0.19 0.15 0.17
49~52 0.20 0.18 0.13 0.15
53~56 0.13 0.10 0.15 0.04
8 week 0.2410.02 0.26=%0.01 0.24::0.02 0. 26:+0. 02

+: Standard error.
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Table 6-D. Feed efficiency ratio of D group.

Diet group D-C D-1 D-2 D-3
Term(day) T e e

Lt 0.41 0.36 0.36 0. 34

5~8 0.36 0.3 0.32 0.43

912 0.28 0.26 0.30 0.33
13~16 0.29 0.25 0.24 0.25
17~20 0.26 0.32 0.22 0.23
21~24 0.10 0.18 0.35 0.24
25~28 0.31 0.36 0.17 0.29
4 week 0.291:0.02 0.30+0.02 0.28+0. 02 0.29+0. 02
20~32 0.37 0.29 0.40 0.32
33~36 0.25 0.14 0.17 0.23
37~40 0.18 0. 14 0.26 0.26
41~44 0.14 0.20 0.11 0.19
45~48 0.14 0.19 0.10 0.17
49~52 0.14 0.19 0.15 0.18
53~56 0.07 0.12 0.21 0.09

8 week 0.22+£0.01 0.2310.02 0.23+0.01 0. 25:0. 02

-+: Standard error.
Aol age FAF 4L Table 6-C 9 Fig.301 A 3 ule} 2o},

4t zre] 7 AeolF EF 0.30%0.02~0.35%0. 028 AR =, 8F 7ol lol & 0.28
+0. 24+0. 02~0. 260. 01 1 S ot

gl. DF (294 18%4 )9 Aolag

| QA 2z sl FAo) & B 47 457 R 8F 7 AAREHHA AP EE vl

< A% 45 Table 6-D o Fig.30| 4 2= wpep o)
Aol HgL 7 HolF BF 0.02~0.30+0.028H A Az, 8F o] Lol =&
0.2240.01~0.25+0. 024 ) H}.

ot AB.C ¥ DFzte] Aol g v

8F 7k AN Z TE HolEEEL AT, BF, CF % DTel #7 0.14+40.01~
0.1610.01, 0.23%£0.02~0.24+0.02, 0.247+0.02~0.260.01  0.2220.01~0. 25+
0.0224 AFY Aolxgol AYd 2Fdx=(p<0.001) CFel 713 %3 (p<0.00D)3RA
c}.

5. IS E®

7l AF(R A 8.7%4 ) dHAEE

ATE A Agdelz of 447 4F 73 L 8F T AR HA AEEE vty g
g BAF 43 Table 7-A 9 Fig. 4914 2& uhe} 3o,

427 $E cHE D SRPEES AT 7 AolF EF 1.58:0.06~1.78:0.06
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D-1 diet:

D-2 dilt:

D-3 diet:

49 o148

=}

AN AN NN

n -0
e I\\N

G595 9999
ci23 cl123
25 4
2 4t

2.3 }

2.2- 7

2.1

T
AN

2.0F
1.9

1
ANARLISNNNN
ANANRNNNN
]
NN

1.8

T

1.7+
1.6+

1.5F
ol

AAAA

133

Fig. 4. Protein efficiency ratio of each diet group.
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The 8.6~8.7% protein contents diet.

Control diet of A group.

A group supplemented with 2% ginseng leaf powder.
A group supplemented with 2% ginseng trunk powder.

A group supplemented with 2% ginseng small root powder.

The 12% protein contents diet.

Control diet of B group.

B group supplemented with 2% ginseng leaf powder.

B group supplemented with 2% ginsengtrunk powder.

B group supplemented with 2% ginseng small root powder.
The 15% protein contents diet.

Control diet of C group.

C group supplemented with 2% ginseng leaf powder.

C group supplemented with 2% ginseng trunk powder.

C group supplemented with 2% ginseng small root powder.
The 18% protein contents diet.

Control dietof D group.

D group supplemented with 2% ginseng leaf powder.

D groupsupplemented with 2% ginseng trunk powder.

D group supplemented with 2% ginseng small root powder.
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Table 7-A. Protein efficiency ratio of A group.

—\\-\\ ____ Diet group
Term(day) \_\\\\ A-C A-1 A-2 A-3
1~4 0.29 0.82 1. 06 0.09
5~8 2.09 2.01 1.59 1.00
9~12 1.95 1.86 2.36 2. 43
13~16 1.99 2.30 1.94 1.88
17~20 1.78 1.65 1.50 178
21~24 2.11 1.54 1.34 1. 65
25~28 1.77 1.58 1.94 1.76
4 week 1. 783-0. 06 1.7310.05 1.7210. 4 1.58%0. 06
29~32 1.41 1.59 1.92 2.33
33~36 1.57 2.16 2.17 2.36
37~40 1. 69 1.75 1.41 1.84
41~44 1.36 1.55 1.46 2.12
45~48 1.22 1.29 1.42 2.52
49~52 1.27 2.10 1.23 1.76
53~56 1.01 1.63 0.79 1.35
8 week 1.57+0.08 1.7240.04 1.581:0.04 1. 8310. 05

+: Standard error.

HANE R, 857 o E 1.5740.03~1.83%0.0524 459} 8FF o] & F ol
7+ et

. BT(2H A 12%4 )9 39 F-g.

BTg 2 #l3Aol2 vl 4U 7t 457k, L 85zt AbS3wl A A9 T E ole g d9A
BEE BAF 4L Table 7-B ¢ Fig. 404 & wpe} o,

457 SR A LS 7} Aol BF 2.1410.04~2.44+0. 050 I A 2, 8FoA=
E5 1.94£0.05~2.01£0.04 HHZA 45T Erh §F T A wotAe Fo| it
{(p<0.05).

o CE(29A 15%4 e N ag

CToll eiA 2 oz v 4d7t 477 2 857 AMgetdA AP EE ofd 3
o9l A FEE FAE A2 Table 7-C @ Fig. 404 2y nvle) 7o,

4579 DN A EEE 7 Ao)F 5 1.98:+0.06~2.31+0.04 HHAHoI =, 857
o AdME ZF 1.60%0.04~1.76+0.030. 24 4FFH) 8FFol A Holxle A
<] 3 et (p<C0. 05).

. DT(2H3 18%AoDe YA E+E

DT delA z diFHeolg =i 4437, 4F 7% B 8F L AR AYFE 2D
QR A EFLE FAY 4HL Table 7-D R Fig. 4614 B¥E uie} e},
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Table 7-B. Protein efficiency ratio of B group.

\w B-C B-1 B-2 B-3
Term(day)

1~4 1.63 2.07 2.83 2.15
5~8 2.64 2.81 1.81 2.29
9~12 2.53 2.18 2.28 2.45

13~16 2.66 2.31 1.90 2.63

17~20 2.54 2.58 2.27 1.80

21~24 0.87 2.12 1.95 2.47

25~28 1.98 3.04 2.31 2.09

4 week 2.14+0. 04 2.44+0.05 2.1740. 04 2.250.05

20~32 2.76 1.91 2.51 2.86

33~36 1.93 1.72 2.59 1.90

37~40 2.05 2.32 1.82 1.28

41~44 1.73 1.57 1.82 1.19

45~48 1.89 1.72 1.69 2.48

4952 1.34 1.19 1.31 1.34

53~56 1.23 1.4 1.43 1.20

8 week 1.980.05 2. 00+0. 06 2.01+0. 04 1.940. 05

+: Standard error

Table 7-C. Protein efficiency ratio of C group.

=

Diet group
c-C C- C- C-3
Term 1 2

1~4 2.45 2.78 2.96 2.63

5~8 2.09 1.55 2.27 2.20

9~12 2.29 2.20 10.5 2.07
13~16 1.72 1.50 2.03 2.20
17~20 1.77 2.19 1.82 2.36
21~24 1.97 1.69 0.96 1.85
25~28 2.11 2.83 2.05 2.81
4 week 2.04%0.05 2.18+0. 06 1.98%0. 06 2.31+0.04
29~32 2.3 1.90 2.4 1.97
33~36 1.26 2.00 1.90 2.00
37~40 1.29 1.41 1.13 1.38
41~44 1.24 1.80 1.17 1.38
45~48 0.35 1.25 1.01 1.16
49~52 1.31 1.17 0.88 1.02
53~56 0.88 0.67 1.01 0.27
8 week 1.60%0. 04 1.76%0.03 1.6240. 05 1.73%0.05

+: Standard error.
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Table 7-D. Protein efficiency ratio of D group.

Diet group
D-C D-1 D-2 D-3
Term(day)

1~4 2.26 2.00 1.99 1.89

6~8 1.98 1.95 1.76 2.38

9~12 1.58 1.46 1.70 1.82
13~16 1.60 1.40 1.32 1.39
17~20 1.42 1.77 1.21 1.28
21~24 0.58 1.03 197 1.35
25~28 1.72 2.00 0.94 1.60
4 week 1.59+0. 03 1.64+0.05 1.5440.04 1.641+0.04
20~32 2.04 1.63 2.28 1.81
33~36 1.37 0. 80 0.98 1.30
37~40 0.99 0.79 1.47 1.43
41~44 0.77 1.14 0.63 1.04
45~48 0.75 1.09 0.54 0.97
49~52 0.76 1.04 0.86 0.98
53~56 0.41 0. 66 1.19 0.52
8 week 1.240.05 1.28+0.04 1. 30+0. 04 1.37+0. 05

+: Standard error.

4371 FNAFTEL 7 Aol F BF 1.541+0.04~1.64+0. 058 1N 3z, 8F 7kl
Aol dE BF 1.2430.05~1.37+0. 058 1 24 4] 8FFo @it

6. 2UED HHT S B

AL W3 dFe BEsy] S8t AP o] Fo A (initialo] 2} FA)4 7 AP
Holg 457 R 8F 7 ARY ¥ A TEY A5, A5, 1AF 4FY F
A e &4 Yol 45 L 859 AEI|E 2 AT 422 Table 8o EAIT
upob et

7t Zege] FA

(1) 437 AH5ES 23 A

4Fcte] HAH FEY A FAE ATY F AojFo] RF 3.88+0.17g~4. 83+
0.0g 1 24 initial®] 2.93+0.0gx2c ¢ 1.0~1.5g°] 5715 A+t

28z BE, CF % DFo] #z 6.15:£0.48~7.45+0.41g, 6.45+0. 28g~7. 98+
0.72g 2 6.64+0.17g~7.75+0.54g HHH 2A initiali} 72} 3.22g~4.52¢, 3.52~
5.05¢g ¥ 3.71g~5.82g0] &7t= gdt.

(@ 857 A&TY TF FA

gFuto] A FE A FAE AT, BE, C& ® DFol A7 5.23+1.30%g~
5.65--0. 24g, 7.06+1.81g~8.78+0.26g, 7.30%0.44g~9.70+0.52g ¥ 8. 000, 00g~
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Vel. 3, No. 1 (1979) At FH4EE o) &7 Yol gkl B g F4 27
10.01+0.0g H W 24 initialRcbe ZA2; 2.30g~2.72g, 4.13g8~5.85g, 4.37g8~6.77
g 2 5.07g~7.08g°] Z7t= At

v 3F A4 T

(D) 457 AT F44 &%

Ao Zp AolF R 26.03+0.62mg/g~30.40+0.75mg/g o 2 A initial®} 28.98+
1.03mg/gst 2 o7t d9dz, BE, C¥+ % DFL 747 22.54+1. 37mg/g~25. 69+
0.49mg/g, 20.38+0.28mg/g~29.121+0.69mg/g R 19.964-0.95mg/g~28. 44+0.77
mg/g H 9 9},

(2) 857 AT FA& FF

AF, BT, C& ¢ D39 #%e 77 26.30+1.37mg/g~28. 09+0. 52mg/g, 27.36
+0. 58mg/g~29. 85+0. 82mg/g, 27.560.87mg/g~30.35+0.57mg/g ¥ 27.33+0. 40
mg/g~29.41+1.25mg/g ¥ g et

o el F A4 geg

D 45 ASTY 244

initiale] %ake] 8.1940.00mg/mleldl wletel AF, BF, CZ % D8 7 o7
€2 27 7.89%0. 2mg/ml~9, 73+0. 2mg/ml, 9. 1040. 28mg/ml~10. 61+0. 10mg/ml,
9.28+0. 22mg/ml~10.50+0. Img/ml ¥ 9.19+0. 2mg/ml~9.77+0. 17mg/ml ¥ g
At

(2) 8F7 AHHTY Fa44& 5

AE, B, C& 2 DT Aol F#age 27 8.68+0.45mg/ml~10.75+0. 36mg/
ml, 10.57+0.53mg/ml~11. 310, 10mg/ml, 11.06=+0. 10mg/ml~11. 59-40. 20mg/ml
2 10.752£0. 55mg/ml~11.95+0. 03mg/ml ¥ $] ¢ c}.

7. UL WHE & Cholesterol &3}

Aol 984 ZF sl Faolz 457 L 857 AS{ F 4G FEY zAn
g% F cholesterol §ekg EA G 4% Table 9] veby wbs} e},

7}, 735 & cholesterol # g

(1) 457 A5F9 % cholesterol 3ta

ATl 7 Ao o] 6.16+0. 26mg/g~7. 0920, 14mg/g ¥ ¢ =4 initiale] 6.29+0. 33
mg/gel ¥lete] Z Zfolst giich. B, C& % DFY 7 4o| 2L 7z} 54410, 44
mg/g~6.40£0. 20mg/g, 5.67+0.51mg/g~7.90=+0. 10mg/g ¥ 5.55+0. 17mg/g~6. 11
+0.24mg/g°] 3t

(2) 8% 7 Ab&+9 % cholesterol gk

AT, BT, C& 4 DFo 2 Aol &ako] 2z} 6.3140.30mg/g~7. 240, 42mg/
g, 4.9420. 14mg/g~6.21£0.36mg/g, 5.7410.22mg/g~6.6910. 14mg/g 2L 6.15+
0.22mg/g~7.48+0. 10mg/g 4 91 At
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Table 9. Total cholesterol in the liver and serum.
w 4 week 8 week
. Component Body weig-  Liver Serum Body weig- Liver Serum
Diet group ht(g) (mg/g) (mg/100ml)  ht(g) (mg/g) (mg/100ml)

Initial 73.840.7 6.2910.33 122.56+1.85 73.840.6 6.201+0.33 122.5611.85
A-C 132.632.4 6.160.26 113.85+0.89 187.8+2.3 6.31+0.30 122.673-15.60

A (Protein A-1 137.8+1.9 6.99+0.20 109.231+0. 00 204.8+4.2 7.24+0.42 113.181:5.56

8.6~8.7%) A-2 133.3%3.5 6.59+0.33 102.39+2. 35 197.846.3 6.92+0.26 104. 10+5. 36

A-3 127.3%5.4 7.09710.14 132.62+4.00 207.0%3.3 6.9930.20 113.95:£6.31

B-C 200.0+8.3 6.4030.20 100.5142.71 328.8-43.3 4.94-+0.14 73.18%7.50

B (Protein B-1 208.615.5 5.45+0.17 96.16+3.64 331.5+4.4 6.101+0.32 78.66+6.75

12%) B-2 234.5%7.9 5.4430.44 102.31+7.47 313.045.0 5.7140.17 71.04+4. 46

i B-3 200.8%+5.4 6.41+0.14 90.9612.34 323.5+4.0 6.2110.36 67.50+5.92

C-C 230.31+6.3 6.09+0.17 84.81+4.82 307.8+13.6 5.944+0.14 71.2713.81

C (Protein C-1 230.3%3.1 5.67+0.51 81.04+3.57 369.33+12.3 6.6910.14 85.31+1.93

15%) C-2 226.0%+4.1 6.03+0.24 69.951+5.35 348.549.2 5.74+0.22 60.50%5. 41

C-3 235.5+4.4 7.90+0.10 75.64+7.35 377.3+6.4 5.941+0.22 56.96+3.77

D-C 235.3+9.0 5.83+0.57 64.62+1.56 336.8%10.5 7.48+0.10 65.94+3.00

D (Protein D-1 230.84+9.3 5.55+0.17 71.08+3.04 323.3%+10.8 6.15+£0.22 58.00%5.23

18%) D-2 220.84+3.1 6.11+0.24 68.46+3.09 320.5+9.8 6.87%0.26 68.08£5.90

D-3 215.8%+6.2 5.55£0.46 80.58+1.79 328.31+23.7 6.62+0.30 63.89+2.95

+: Standard error
v, A ZF & cholesterol &gk

(1) 4571 A8]87F9 & cholesterol et
AF, B, C+ ¢ DZ9 = Ao|F #eko] 22} 102.39+2. 35mg/100mi~134, 62
4.00mg/100ml, 96.96-+2. 34mg/100ml~100. 51%2.71mg/100ml, 69.95-+5. 35mg/100ml
~84,81+4.82mg/100ml X 64.62+1. 56mg/100ml~80. 58+ 1. 79mg/100ml ¥ 9 24 C
F3 Dol initial, AT @ BF9 #grct of$ wgkch
(2) 8F 7t AH8-79 % cholesterol ¥at
AF, BE, C7+ 2 D79 7 Aol F ko] 72t 104. 10£5. 36mg/100ml~122. 67+
15. 60mg/100ml, 67.50=5.92mg/100ml~78. 666.75mg/100ml, 56.96+3.77mg/100ml
~85.31+1.93mg/100ml ¥ 58.00+5. 23mg/100ml~68. 08+5. 90mg/100ml 3 ¢ H o},
8. UL HFE EHXE gE
AgAol FAAF 2 dF4olg 457 D 8F T ARE F HAG FEY A
AAZe 244 & ZAYE A2 Table 1014 2= vhe} 2o},
b RE EAAL TF

(1) 457 A& FAA FF

A%, BZ, CZ % DEY # AT 3ol

Z}z} 80.21%+6.01mg/g~132.5416.07

mg/g, 32.6848.42mg/g~42.66+3. 13mg/g, 41.35-3.64mg/g~47.87mg/g E 33.00
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80 | e < o] % 22 QLAY =
+2.39mg/g~46.853. 84mg/g ¥ ffrihe] A gict.

(2) 8% 5T XA ¢

AT, BF, CF 2 DF2 Z Ao|F #sko] 7k 39.42411. 48mg/g~60. 30+5. 96
mg/g, B&%F B-C& 52.941+4.23mg/gldl ¥l&) B-1, B-2 € B-375& 35.38%1.
85mg/g~42.87+5. 32mg/go 24 @& #Folgict. CF € DFL& A7 36.50%5.65
mg/g~39, 17+1.51mg/g, 45.59+2.73mg/g~55.994-6. 23mg/g°] 3}

. AZE A4

(1D 457 579 FAA g

AF, B, CZ € DFY 7 A& #Fe] 72 19.35+0.77mg/g~22.72+2.07
mg/g, 18.38%1.53mg/g~22.31£0.0mg/g, 19.29%0.54mg/g~22.91+1.07Tmg/g 2
21.70%0. 0mg/g~25. 40+0. 14mg/g H-4 i o] g,

(2) 837 AH&TY 434 ¥ ’

AFol A A-CE3} A-17-2 22.15+1.22mg/g ¥ 26.30+0. 45mg/go] Yz, A-2F5}
A-3F& 27 13.7710.22mg/g R 13.11+4.58mg/go 2 w& Fgfojgirt, BF o4
£ B-1%, B-2& 2 B-CFe] 18.31:£0. 62mg/g~19.52+0. 24mg/g ¥ 91 <1+ ¥ & B-3
Futo] 15.13+2.48mg/ge 2 ok, CFol A& C-CFol 21.540.44mgfglel  w}3f
C-1%, C-2% 2 C-3F 52 15.06+1.77mg/g~16.89+2.36mg/gel 452, DTN A&
D-CZ3 D-23-o] 14.82+1.19mg/g 2 13.29-+0.97mg/geld]l ¥)ste D-173 D-37
2 77} 21.43+1.22mg/g R 18.27+0.48mg/go 2 o] E ke

V.1 @

2 Agdl A et Ad4te] A, €71 € EFY QA EE AT 29 A
FEgv| s} 40| EF AEEL AR B4 mugd $£A¥Y dAHE HFol g
add 49 oy Frw AAA A Ha 3t do] glo] FAER ¥ =
Agolr] Aol dHAES] FAXNE 98 &AA AA X3k, 53] QqAES A=
2+ AEo] AXEL0 ) vk dz Ut nTelAde 238 AT Fo] v ol F
£33 o s F2AN wel 429 XHeolv ¥ oz dAsAg £ A
FollA g Q49 o, F7] L #2Y YR EHA dog o] ugd A #
27t & Aoz Wedh,

s, AF8L HolF A Fako] 8.7% AI(AE)E 8F 7 AT FE 3L
oA Hlz7 2ot d4dS vl HAFATel F 23g | FrH(p<0.0DH Aek. 27
o A ggeo] 12%Q Ao (Bl Ae d&2To] visted 4kl Asbdol 14g o -
7H(p<0.05)5 3, = A 15%el Ao (CE)AE Hz=Frch g4, 27 ¢ 7
H7VF A Fo] A7 47g(p<0.05), 22g 2 55g(p<0.01)°] o F7F HRAch. = HeolF
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S A Fake) 18%9 Aol (DI)AM = HE2T ot d&4E7) HAFAFAA 1ge] &
7 e B Aol Y ulE HAFATAAE £ ot gink. 4014 g35:
HE AT, B 2 CE 2F d&Td v Aol =& d4u g HAEA
ANgozA MFe S7HE 2A}HAE Aolvh. o] FEFY YFggo] Folxl:
A€ A4 2 3A, AolF el JHAFEA, BA, AolF dige AH
A A, AA, REKkHZ] DL 430355, A, HA4EF ¢ FHAE
Al bl vlH = FFF€ F 401 A w5HA £ AY A9 fd A
FEA vaFdEd 29 AR HolF APy FAS F f4de] ¥ Ao 424F
A ek BE ATl oA HeolzA g Rw 2T WA RG] 8.6%Ad v
ate Ql4tel# vl A Aol 8.7%EA 0.1% zols} lx = 8F 7 F Aol
AT d9AFE vy Rotx dz7o D9A dH L 72.3ge wdhe 4z
F7) Hr Aol F& 747t 78.8g% 76.1g0.2 F7} FHols} Y AL Aok, el
B Mz 837 A AHge d2F 2 Q4 HrhFAFel Bgxm CHEodA
= HET 2o Ad4dEr] § v oA Tl Biee Adelch. 28y Wanne-
macher®®, Fisher? 5o] A A wtelzte] G4 et Mo ey W A4 B
FEAF v g E A Z Aoke AL o YAE AAC A€ Aes P&
o E ol A& A ¥ 4 Ue TAE AFY SYARFAAE Yz QU F
ATF HZ2TO DRAEES 1.5740.03d wste A4 o, F7 R vl Hs}
Aol F& Zz 1.7240.03, 1.58+0.04 X 1.83:+0.0524] Hge] Ho] FE e A
Atz Y BE# CEAAE dzirc 49 d 2+ €7 M7 F470 &
YA BEE ez QL5 W Eoldt,

ol Aol AR Bof ¥ AYAFNE: T2 EAZ AN duwgde AF FAH <l
Hx 29 dAZ A YL Al ggez A5, 23" Q49 o
ol &7 v vlEE AFAsE %A A Ao AW Ao FA HMF
7t 2% FE5E Holzt 3t ol: AEAAE AAE uke} o] Yol g A g
AR G4 T AojyddWAe] A me HEFSo Yt ¥S aminodtE 5
amino 4te g ZA Hr A7 Y w8 o Aol ERFAREEA A BF
? ¥4 aminodld EFHE Wy Fol Be] RxEeo Y& vk £ A 49
dolvt 718 AL 238 FA FHdz ¥ych W A2 E AY
A Q4 o, 7] mE v Hulge] A 2%Rw, E 25 dHITFE 4
ol g ¢ = A Ho] 457 ¥FH YT aminoAd] AZRFutetazt
Mol A5 RAAA A43A F& F ok A AAE A4 dol F] =
€ 92 FE 4o A fFeAEEs AEolI]el 4ol Az e BT FEAYEE
Fhot 37l ARl ohdzt e 47 st Aolth 4 maAlE ¥H ALgE el
€ AL BE HTuzd 3 Al =82 ¢4, RNA % DNA 5 &4 4 54



32 B9 -0y % 2HAAHY=A

A= FAA Aoke W Fo2 Nop 49 U, F7 FAE HF4E] il 4
ol H7F FHAFE A MU Alo] FFE v]H DYPY o] §& =& 2HEEF ¥
AAF = Aol ohdrt det.

¥d AZ, BZ, C¥. 4 DEel AF37HE vizs) 24 A voke BZel, BT
Bohe CF9 2 =3 9 A4e o4, €7 R FE ool Fo] EF $5E S
A4 (p<0.01~0.05)¢ 2 Ach o]AL Ao] = g Age] AF, B 2 C+ #7
8.7%, 12% 2 15%2 ttzr] " Eeo et Aozt deeh F u] Hold o
2 Hrlste] R AFFS 15%7HA HA FAAALHA AF FoEx vEHdE 5
7 S qich. olghe HAL o, 62 o Ary A dASE Helo. 2
Yo D79 HzFL CF9 dz7id 12g0 v ¥ AFol F7F HAded A4e o
27 2 v AAFATY AFe CEY F A7 Aol +E AFF Btz 30~44g
o} ugtek, & DL 18%9 =iA ¢ {3t CTo I AFF 2o 3% ¥
= o} go] Qi4tel 9, T ¢ HAAAEEE AFol ZAx AL W Frl=
$ Holch, CF3 DFY dzF Atojoll AFF7HEY Fel7h Qe Aoz Hob 94
2o Ao gl AFEFE 18%7HA F7HAA A vHAA AFT FoHE FFAd <
4o 93 v ol FAANE 239 FAHUES d&e] o =E UE F ALH
43 AA e %59 Brekhman?®eo] A A g 4o adaptogenice] #A| =& Aol of
art A 2t

oS 7 o) T} Aol xge Bl AFdlAe dE2Fo] 0.1410.0109 u3o <l
49 o) 2wl HAAHo] Fo] 7+ 0.15+0.01 E 0.16+£0.018 F7+ Eskz, BT
A= #o)7l ddx, CollAd =T 0.2410.0201 uj3le ¢d4te]l A= v A7}
FAFol 0.26+0.012 E¢et. 2= DFAAE 2T Boke 74 Ho]Te] xikth
ojsbte HAL HAgold wA wpe} o] A4 dolvt FV] Ee HZHF F
Noz Azgol A=A wepA Aol mgo] FA vehd Aztet shilch

/W SN YF LS ¥ul AF, BF, C¥ 2 DT 5 #4749 da2F 2o A4 4,
A7) 9w AAFATY £gol Fxgch ol AL AFSAFAM A
g W ol Fdgete WEd.

o, A A4S FA4 B 7 AojTEE E HEs =T dAY AT
el A ggkeh. el 83 & cholesterold 7t FAA #F2 ATl Wseq B
F, CZ % DFolA 7 AojFo] 2% 23 (p<0.01~0.05) °lEL dwHez
Ao AL AHFE W zhAolvt ¥ cholesteroldtake] Wolrlzm, mAWA =&
AA S o] E AAF A AFAcke AL A8 BEAA AFHZ Y= A
2 AYe) AdsE IS E F4Y e Perh



Vol. 3, No. 1 (1979) A4 FabES ol f@ AHolydt A ng ¥4 33

V. & 2

A4F AQuf 4] FAEz Gow A4dd Ad4Er Y Aol ddHA o] §EE-F FUS
7 doted b 30%E BHHE ALEYNE AEAolE s FUAFFE 25| 2
e Aold] A4k, &7 2 vl A7 2% AW 1559 HolF o] FEE
Abgetgde. A¥EEES A% 70~80gHES $AWAE Hgoz 7 ez 8F
% AEsA B2 434, Hol 2 w¥Ang, YU U¥ 243 234, 24
A 2 & cholesterol@ ek W3alE FATL vt chgo 22 HEL I3t

1. AFZ7e Ho)d oA gado] 8.7%, 12% B 15%4] AolFolA zHze gz
Fol Hlsle ql4te] o v]g 2%4 HIEY APogA HEIA 4 4z,
ol A Fefo] 1849 HolTolA e oAl A=A Faket

2. AolE-gE AFFE7e 2 ATl dn, 53 ZF Ao]FoA Qd4de Hs F
Aoz 7t £ AolE & v ATt

3. S EEL 8F 7 AAFA 18% A olFe] A W EEE VYeHe 12
% 2 A Ao Fo| F1F FL& HAEE e sch

4. 73 2 dAF A2 FFe A golTyE F dFe] gdev, Fcholesterol
3 ExA dage sl A 8.6% AolFeol vEd 12%, 15% 2 18% T BW& Aol
ol A A= gt

oz B dFE JEr)ed dFrzve 4324 £ 53¢ dHEh
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