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Abstract

This study was carried out to investigate the effect of ginseng-cake on growth and biochemical
components of rats. The content of crude protein in ginseng-cake was 17.2% as dry basis.
Methionine, isoleuine and valine were limiting amino acids in order and arginine was 23.6% in
total amino acids. Body weight gain, food efficiency ratio, organ weight and biochemical
components in plasma were significantly lower in ginseng-cake based diet group than in control
diet group and those of gingeng-cake diet group supplemented with methionine, isoleucine and
valine were significantly increased than those of ginseng-cake based diet group, but did not

reach to those of control diet group.
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A2E 100mg A= 3t 6N-HCl 10mlE 7}3ta
71%F AAE FAAAA 110TAHA 24235t 7h

FEHEA o8 IAZTFIVE AGAZAI 2
pH 2.29) sodium citrate buffer2 2]43le] Millipore
filter HA 2 o} BA12) % Waters Amino Acid Analysis
Systemo 2 M3yl

HYHEE
Ao 183 B2 AT 35" Sprague-Dawley
A BFH (271AF 60gHel) FRAE st B
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A stz 98] <1213 E (Ginseng Flavor : HK
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Table 1. Diet composition (&)
A B C D E
Sucrose 10 10 10 10 10
Vit. Mix 1 1 1 1 1
Min. Mix 4 4 4 4 4
Choline bitartrate 0.15 0.15 0.15 0.15 0.15
Corn oil 5 5 5 5 5
Casein 16.3 - - - -
Cellulose 5 - - - -
Ginseng-cake - 85.4" 85.4 85.4 85.4
Methionine - - 0.3 0.3 0.3
Isoleucine - - - 0.15 0.15
Valine - - - - 0.16
Corn starch 60.65 - - - -
Total 102.1 105.55 105.85 106.0 106.16
(100.0 (100.0) (100.3) (100.45) (100.61)

* 16.3gm of casein is equivalent to 14 gm of protein
* 85.4 gm of ginseng-cake is equivalent to 14 gm of protein
¢ Dry basis
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47 HDL-ZB82HE 2 ¥ /23 ZH2bHEL
&2, ¥4 B-lipoproteing B]MH-g o] &8 Kit Al
oz FFSAN. A FH2HE dzHEe F
ZY 2 BN F2¥ ZHZHES WF Y=,
43 e v&e FH2HE dxH2/F Fd
28l & x 10002 A4kslAc

I EaENT

H7 glutamic oxaloacetic transaminase (GOT) %
glutamic pyruvic transaminase (GPT) & A4 &=+&
Reitman-Frankel "o} 9Jsjx &3 st}
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Aitdt Tl d Fo] ofmjicite] AJL Table 3%
2t Aspartic acidg BIEst F 16F9 ofv|=4t
o] AEEYoM, 1 FFL arginineo] 23.6%2 7}
% A Vel # 503 & FVo] BHug i o
HFo] Bolgt FE K&t 4 st F
cystine® I Ho] ZFHR] FeB 2 methionine
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R F4AY, 897 AA4d, ¥F FZg2HE, 41.82 A1 A otuxAto]glom 1 theo] isoleu-
Table 2. Composition of ginseng-cake and raw ginseng (%)

Crude Crude Crude Carbohydrate Wate
protein fat ash fiber sugar ater

Ginseng-cake 16.05 0.89 6.43 6.82 63.27 6.54
1717y (0.95) (6.87) . (17.30) (67.71)

Raw ginseng® 5.14 0.21 2.04 1.90 17.22 73.49
(19.38) (0.79) (7.70) (7.17) (64.96)

* Dry basis
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Table 3. Amino acid composition, amino acid score
and protein score of ginseng-cake

AA.mg AA mg Amino acid Protein

/100g /Ng score score
Aspartic acid 1096.5 436.5
Threonine 535.3 213.1 85.2 1184
Serine 380.7 151.5
Glutamic acid 1169.4 465.6
Proline 545.2 217.0
Glycine 469.7 187.0
Alanine 570.0 227.2
Valine 527.2 210.0 67.7 778
Methionine 151.2 60.2 274 418
Isoleucine 461.0 183.5 734 68.0
Leucine 874.9 348.3 79.2 113.8
Tyrosine 413.5 164.6
Phenylalanine 566.1 225.4
Histidine 608.7 242.3
Lysine 749.2 298.2
Arginine 28226  1123.7
Total A. A. 119519 4754.1

iz

cine 2 valine®] #°]dt}. Lysine AA 1g%
208mgo 2 9] 263mgPel ¥ldle EL& Holen,
Z Pgolue N FodiHE 33.4%2 &o] 33.7%°
H]gte] o]z} gldth
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o geA s 14% 83 Aol (BE), At
ol methionined H7H 4o} (C), Yad &
methionine® isoleucines 71 2 (D7) F U4
@A o] methionine, isoleucine % valineS 7}
Aol (Ed) 2 37t AAE AS A, AFFH
£ Table 49149} o] AlE 1Y o|FREH dZT
o wgte] BFolM feldhAl @kt (p<0.01). 28
v CE, DT EFS Bd vlet] g YA 3
FEAL U (p<0.01), H2FoE "AA R}Axn
CT, DT B ET Atoloie feA7t glieh old

Table 4. Body weight gain, food intake, food efficiency and protein efficiency ratio of rats fed each diet for 3

weeks
Week A B C D E
Body 1st 178 £ 741 1.7 1.7 75 £ 3.2 99 * 6.0 74 * 54
wgight 2nd 336 £ 7.7 6.3 *21° 129 * 1.7 14.1 * 5.7 129 * 4.4
gain 3rd 28.3 £ 6.2¢ 94 *15 123 * 58 164 * 4.1° 124 * 6.0°
®
Total 79.7 £ 10.5~ 169 £2.3° 327 = 6.6° 404 * 66 326 *14.7
Food 1st 484 £ 770 39.5 *+3.0° 488 *+ 6.3 533 + 9.7* 487 *+ 96°
intake  2nd 762 + 7.8 55.3 +6.9 718 +13.3° 779 +17.9¢ 77.3 + 96
@ 3rd 100.2 £ 7.7 748 4.9 98.2 +21.2 102.9 +24.9* 99.8 *+14.2
Total 223.1 +18.1° 169.7 +9.6° 224.8 +32.2° 234.0 +46.7* 225.6 *+36.9°
Food 1st 0.36 * 0.12° 0.03 £0.07° 0.15 + 0.15 0.17 =+ 0.10° 0.15 = 0.07
effi- 2nd 0.44 £ 0.06° 0.11 +0.03 0.17 £ 0.14° 0.18 = 0.04° 0.15 + 0.08°
ciency 3rd 0.28 * 0.04* 0.13 +0.02 0.13 = 0.060 0.16 =* 0.03 0.17 £ 0.08
ratio
Total 0.36 £ 0.02° 0.10 +0.02° 0.15 + 0.0 0.17 =* 0.02 0.15 £ 0.03
protein  1st 257 + 1.12 0.21 +0.12 1.07 £ 056° 121 <+ 0.09 1.08 + 0.73°
e_fﬁ- 2nd 3.14 + 0.63 0.78 +0.32 1.21 + 040 1.29 + 0.37 1.07 + 0.75°
ciency  3rd 2.00 + 0.38 0.93 +0.21° 093 + 0.51° 114 =+ 0.35 1.11 £ 0.8
ratio
Total 107 £ 087 121 * 02¢ 1.07 = 0.34°

257 + 0.29 0.71 *+0.26"

" 'Mean=+S.D. of 7 rats

** The same letters of horizontal column indicate no significance (p<0.05)
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Table 5. Organ weight of rats fed each diet for 3 weeks (9]
A B (o} D E
Liver 4.61+0.78" 2.65+0.43" 3.19+0.28* 3.65+0.63 0.18+0.29°
Heart 0.51+0.04* 0.26 +0.02° 0.31+0.02 0.34+0.04¢ 0.31+0.02¢
Kidney 1.00+0.15° 0.70+0.07° 0.88+0.10= 0.85+0.04* 0.88+0.09"
Adrenals 0.02+0.00 0.02+0.00 0.02+0.00 0.02+0.00 0.02+0.00
Spleens 0.32+0.06° 0.17+0.02° 0.16+0.05° 0.23+0.04° 0.151+0.06°
Testes 1.61+0.32* 1.41+0.15 1.49+0.17* 1.69+0.25" 1.60+0.27*

"Mean+S8.D. of 7 rats

*»The same letters of horizontal column indicate no significance (p< 0.05)

Table 6. Liver protein and fat content of rats fed each diet for 3 weeks

A B C D E
Liver weight (g) 4.61+0.791 2.65+0.43° 3.19+0.28> 3.65+0.63° 3.20+0.33*
Liver protein (%) 21.68+1.03" 18.55+1.57° 19.85+1.63* 19.569+0.92* 19.59+0.92*
Total liver protein (g) 1.01+0.16 0.49+0.06 0.63+0.03* 0.71+0.12% 0.63+0.08*
Liver fat (%) 3.71+0.47 3.42+0.95 3.44+0.82 3.70+0.34 . 8.43+091 -
Total liver fat (g) 0.17+0.04* 0.09+0.07 0.11+0.09* 0.14+0.06™ 0.11+0.08"

'Mean +8.D. of 7 rats

= The same letters of horizontal column indicate no significance (p<0.05)
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Table 7. Protein content and A/G ratio in plasma of rats fed each diet for 3 weeks

2ol dH

2% v4d Fol

A B C D E
Total protein (g/dl) 4.68+0.82' 3.48+0.94% 4.32+0.88* 4.25+0.54% 4.33+0.80™
Albumin (g/dl) 2.58+0.09 1.92+0.35 2.30+0.18 2.46+0.26° 2.36+0.37"
Globulin (g/dl} 2.10+0.34* 1.56+0.21° 2.02+0.58* 2.78+0.17 2.11+0.85%
A/G ratic 1.27+0.25 1.33+0.43 1.24+0.45 1.40+0.24 1.12+0.33
Mean+8.D. of 7 rats .
*>“The same letters of horizontal column indicate no significance (p<0.05)
Table 8. Lipid content in plasma of rats fed each diet for 3 weeks (mg/dl)
A B C D E
Triglyceride 75.0+34.2" 50.8+22.8 471+ 90 457+ 6.0 482+11.7
Phospholipid 81.4+15.1 84.9+21.4 78.2+14.0 87.7+20.1 79.2+17.0
HDL-cholesterol 52.7+13.3° 306+ 6.9 514+ 7.7 51.1+ 7.8 51.4+ 7.8
Total cholesterol 87.4+19.1 68.1+21.6 71.0+11.0 74.2+16.7 70.2+11.2
Free cholesterol 21.8+ 4.0 157+ 3.9* 179+ 8.6* = 145+ 3.9 175+ 7.2
Cholesterol ester 65.6+18.6 52.4+18.7 53.2:+11.9 47.7+14.8 55.4+14.3
Ester ratio (%) 742+ 7.0 76.3+ 4.0 745+ 9.6 759+ 7.9 5.4+ 7.6
8 -lipoprotein 134.9+40.1*  1595+59.7"  177.6+80.2° 106.5+21.8 111.2+53.2*

"Mean+S.D. of 7 rats

**“The same letters of horizontal column indicate no significance (p< 0.05)
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Table 9. Gutamic oxaloacetic transferase (GOT) and glutamic pyruvic transferase (GPT) activity in plasma

of rats fed each diet for 3 weeks

(unit)
A B C D E
GOT 34.9+9.8' 324+7.0 30.7+4.6 33.1+4.3 31.2+4.4
GPT 114+58 10.4+6.4 7.7+£2.7 12.3+4.2 8.8+4.3

Mean+S.D. of 7 rats
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