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Abstract

Changes in contents of general components of .comfrey cultured in Korea were experimented and amino
acids were analyzed by thin layer chromatography (T.L.C.) and gas chromatography (G.L.C.).

The results obtained were as follows;

1. General components of comfrey such as moisture, fat, protein, carbohydrate, crude fiber and total

ash were 13.20, 2.22, 22.30, 37.62, 9.38 and 15.06%, respectively, after 60 days growth.

2. The root of comfrey after 60 days contained 6.03% of alanine, 2.24% valine, 10.77% arginine,
2.96% glycine, 4.08% histidine, 1.54% isoleucine, 0.58% cystein, 1.72% methionine, 7.55% aspartic
acid, 7.81% glutamic acid and 4.65% lysine in the gas chromatographic analysis of amino acid com-
position
The crude protein was decreased after 60 days of growth whereas the contents of carbohydrate, crude

[on)

fiber and total ash were increased.

4. ‘The total amount of amino acids in root was greater than that in leaf of comfrey.
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Table 1. G.L.C. operational condition

E.G. A. 2w/w%O0V-17
0. 65w/w %)+ 1.0w/w%

Column . V-210
(050/100 mesty Chrcmesorh .

Flow rate 45 psi 55 psi
Attenuation 8 8
Input 10 10
Initial Temp. 60°C 95°C
Injection port 200°C 220°C
" Detector Temp. 250°C 270°C
Temp. rise 165°C 170°C
Inlet Temp. 210°C 210°C
Range 10 10
Voltage 10V )%
Air(to detector) 350ml/min.. 350ml/min.
Hydrogen(to detector)  30ml/min, - 30ml/min.
Carrier gas (N,) 30ml/min.” . 30ml/min.
Diluent gas (N;) 20ml/min.  20ml/min.
Injection cagacity 3 u 3w
Chart speed 5mm/min. 5mm/min.
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Table 2. General _componemts of comfrey produced in Korea (wt %)

’ components‘
Days of Samples -
growth Moisture  Crude fat Crude protein Carbohydrate Crude fiber Ash

30 day 33.27 1.54 1.52 30. 36 8.21 10. 23
45 Root of 23.4 1.95 18. 37 33.06 8.78 13.05
60 comfrey 13.2 2,22 22,30 37.62 9.38 15. 06
75 12.0 2.05 21.70 38.05 10.13 16,03
90 9.3 1.98 20.03 39.03 11.06 17. 26
30 day 34.68 1.52 14.3 30.73 8.31 9.05
45 Leaf of 23.1 1.92 17.39 24.26 8.92 13.76
60 comfreyv 14. 26 2.20 20.26 38.85 9. 42 13.98
75 12. 65 2.20 . 20.26 39.13 11.52 14.27
90 9.2 1.83 19. 45 39. 56 13.27 15.05
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Fig. 1. Gas chromatogram for standard protein
amino acids, injected 0.3/ of standard
solution to 0.65w/w% E.G. A.on 80/100
mesh chromosorb W,
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Fig. 2. Gas chromatogram for N-T.F. A. n-butyl
ester of protein aminoiacids in Korean
comfrey, injected 0.3% of hydrolysate
of dried shrimp and seasoned top shell to
0.65 w/w% E.G.A. on 80/100 mesh
chromosorb W.
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Fig. 3. Gas chromatogram for standard protein
amino acid, injected 0.3 of standard
solution to 2 w/w%, OV-17, 0.1% OV-
210 on 1006/120 chromosorb G.
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Fig. 5. Schematic drawing of two dimensional
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Table 3. The ratio of composition of changing quantity of amino acid extracted from

root and leaf of comfrey produced in Korea wt %)
. Days ‘
Amino
aCid(Wt 9% ) Root e Leaf ‘
30 45 60 75 90 30 45 60 75 90

Alanine 3.35 '5.27 6.03 5.8 5.76 3.17 4.39 5.8 5.76 5.21
Valine 1.93 2.03 2.24 2.18 2.16 1.86 191 1.9 1.93. 1.89
Arginine 8.41 9.62: 10.77 10.27 10.21 7.69 . 827 9.65 -9.16 - 9.16
Glysine 1.47 2.81 2,96  2.82 2.82 .03 2.40 2.54 2,41, 2.41
Histidine 2.46 3.83 4.08 3.96 3.92 2.24 2072 3.45 = 3.02- 2.96
Isoleusine 1.21 157 1.64 1.64 1.48 0.87 1.42 1.52 147 1.38
Cysteine —_ 0.23: 0.58 0.50 0.36 — - 0:21 - 0:210:-18
Phenylanine .23 1.69 - 1.72 1.72 - 1.64 — . 120 1.20 1:20 0.93
Threonine 0.83 103 1.21 1.14 1.09 — - 1.26 1.26 0.98
Methionine 0.72 0.88 1.05 0.93  0.87 — — 0.68 0.62 0.53
Aspartic acid 6.85 7.11 7.55  7.18 6.98 5.43 6.17 6.52  6.28: 6.23
Glutamic acid 6.24 6.34 7.81 7.92 7.46 4,21 '5.96 6,21 6.06 5.85
Lysine 4,03 4.23 4.65 4.37 3.98 3.07  3.64 4.02 395 3.8

T.L.C. & o]-g3tq A1 29 st Rajols AEs  wlast 3L Table 49 et
amino acids?} standard amino acids®] 23} R, ¥ & k

Table 4. Rf values of the standard amino acid and amino acid of comfrey at room
temperature on T.L.C. in three different solvents

Rf x 100 Rf

x 100 Color after
No. Standard amino acid A B C Root Leaf A B C development
1. Alsnine 50 22 21 Alanine Alanine 48- 20 18 . rose 2 bluishgray
2. B-~Alanine 31 23 21 i
3. L-amino-I-butyric acid 52 25 29 rose
4. L-amino-n-butyric acid 59 26 28 rose
5. L-amino-~otanoic acid 80 50 59 : rose
6. B-amino-i-butylic acid 47 27 27 dark yellow
7. R-amino-n-butylic acid 31 26 25 reddish yellow
8. Arginine 7 8 15 Argine Arginine 7 93 9 rose
9. Aspragine 42 14 25 rose
10. Aspartic acid 21 20 25 Aspartic acid Aspartic acid 19 18 3 gray
11. Citrulline 46 14 26 rose
12. Glutamic acid 31 24 7  Glutamic acid ; 31 23 6 . orange
13. Cystine 45 10 7 Cystein Cystein 43 9 5 reddish blue
14. Di-jodo-triosine 61 56 65 red
15. Ethanolamine 35 18 16 rose
16. Cysteic acid 38 9 3 Cysteic Acid Cysteic Acid- 36 8 2 brownish blue
17. Glycine 39 18 18  Glycine Glycine 37 17 18 - dark purple
18. Histamine 69 5 28  Histidine Histidine 69 5 28 . dark purple
19. Histidine 52 6 23 yellow gray
20. Homocystine 48 17 16
21. hydroxyaroline 38 15 34 rose
22. Isoleucine 70 36 44 Isoleucine Isoleucine 69 35 43 rose
23. Leucine 72 38 46 Leucine Leucine 72 37 46 rose
24. Lysine 6 4 10 Lysine Lysine 6 3 9 rose
25. Methionine 70 33 44 Methionine Methionine 70 31 43 yellow red
26. Methionine sulphone 59 14 37 yellow red
27, Methionine sulpiode 61 18 34 mauve
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28. Methylhistidine. 6L 3 32 rose

29. Norvaline 67 33 39 rose

30. Ornithine— - 5 6 7 brownish orange
31. Phenylalanine 78 42 5¢ Phenylalanine  Phenylalaine 77 40 52 .

32. Proline 37 15 43 yellowish rose
33." Sarcosine 3313 30 red ]
34. Serine 26 18 16 reddish yellow
35. Taurine 60 18 19 reddish gray
36. Threonine 53 21 20  Threoniine ¢ Threonine .reddish yellow
37. Tryptophan 75 46 54  Tryptophan - Tryptophan violet

38. Tyrosine 62 41 41 it :reddish yellow
39. Valine 65 33 36  Valine Valine 64 30 37

609 71 A3l comfreys T.L.C. 2 #=el3 F2]3  amino ac1d34 W] &2 Table 58 -Z &

9 2 spotE
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Tahle 5. The ratio of amino acid composition of each spot separated w1th T.LC.

Sample o
Spot No. Amino acid color
- Root Leaf .
1 Alanine 6.08 4.65 rose
8 Arginine 10. 23 9.65 rose
9 Aspartic acid 7.21 6.68 gray
12 Cysteic acid 2. 86 2.73 rose
48 ~Cystein: - =0, 58 -0, 86 “brownish. blue
16 Glutamic acid 7.86 6.:89 .orange
17 Glycine 2.90 2.87 dark purple
19 Histidine 4.025 3.82 yellw gray
22 Isoleucine 1.52 1.38 rose
23 Leucine 1.42 0.89 rose
25 Methionine 1.05 0.92 yellow red rose
24 Lysine 4,87 4.32 brownish
31 Phenylanine 1.68 0.92 orange.
36 Threonine 1.25 1.61 reddish gray
37 Tryptophan 0.56 0.32 violet
39 Valine 2,52 2.04 rose
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