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ABSTRACT : To find active components in Ganoderma lucidum, their free amino acid and free amino acid deriv-
atives were analyzed. After extracting with hot water, the extracts were filtrated by three steps. So, supernatants
below 10,000 dalton were obtained. Filtrates were derivativated with PITC (phenylthiocarbamyl) derivative
reagent and PITC amino acid was obtained. Then, they were analyzed by RP-HPLC. 13 amino acids were
analyzed in cultured Korean Nok-kak ji (one of Ganoderma lucidum), 15 amino acids in cultured Korean
Ganoderma lucidum, 12 amino acids wild Ganoderma lucidum, 16 amino acids in cultured Taiwan Ganoderma

lucidum.
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(1) Al °F

1) ofeliat £3 4

Pierce H EF £9: alanine, ammonium chloride,
arginine, aspartic acid, cystine, glutamic acid, glycine,
histidine, isoleucine, leucine, lysine, methionine, phenyl-
alanine, proline, serine, threonine, tyrosine, valine

Sigma A 2908 EF -88: alanine, ammonium chloride,
arginine, aspartic acid, cystine, cysteic acid, glutamic acid,
glycine, histidine, isoleucine, leucine, lysine, methionine,
norleucine, phenylalanine, proline, serine, taurine, threonine,
tryptophan, tyrosine, valine

Sigma A 6407 ¥£F 2. L-c-amino-n-butyric acid,
alanine, B-alanine, DL-B-aminoisobutyric acid, asparagine,
aspartic acid, citrullin, cystathionine, cystine, glutamic acid,
glycine, hydroxy-L-proline, isoleucine, leucine, methionine, phe-
nylalanine, O-phospho-L-serine, O-phosphoethanolamine,
proline, sarcosine, serine, taurine, threonine, tryptophan,
tyrosine, valine, urea

2) Buffer

Buffer A: 0.14M sodium acetate trihydrate, 0.05%
triethylamine, 1L-Milli Q quality water, pH 6.4 with
phosphoric acid

Buffer B: 60% acetonitrile (40% Buffer A)

3) Redrying solution: ethanol 200pl, water 200 ul,
triethylamine 100 ul

4) Coupling solution: ethanol 140 ul, water 20 pl,
triethylamine 20 pl, phenylisothiocyanate 20 ul
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171 7]

Water U6K injector auto sampler, water 510 pump 2
o, water 680 gradient controller, water 486 absorbance
detector, water 746 integrator

27

Water Pico Tag column (3.9X300mm, 4um, PN
10950)

3) A&7

254 nmel| A 24

(3) Gradient &7

Time (min) Flow % A % B
Initial 1 100 0
3 1 100 0
20 1 54 46
26 1 54 46
26.5 1 0 100
27 1 0 100
30 1.5 0 100
31 1.5 100 0
44 1.5 100
44.5 1 100 0
2 1
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adipic acid, phosphoethanolamine, serine, glycine, sarcosine,
taurine, citrullin, alanine, threonine, proline, L-o-amino-n-
butyric acid, tyrosine, valine, methionine, cystathionine,
cystine, isoleucine, leucine, phenylalanine©] 1 TH(Fig. 1,
Table 1). SZA] el M= 1259 obn|xAte] &= %o 2
%7 aspartic acid, glutamic acid, serine, taurine, arginine,
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Fig. 1. UV spectrum of PTC-standard amino acid.
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Table 1. Concentration of PTC standard amino acid Table 2. Concentration of Nok kak ji
Peak # Retention time (min) Area %  Component name Peak # Retention time (min)  Area %  Component name
1 4.075 2.11 PSER 1 4.250 9.74 ASP
2 4.250 4.74 ASP 2 4917 5.99 GLU
3 4.883 3.50 GLU 3 5.367 1.50
4 6.08% 4.29 HyxPRO 4 8.708 1.84 SER
5 6.517 3.28 1-AAA 5 9.742 222 GLY
6 8.167 2.46 PEA 6 11.492 0.94 TAU
7 8.650 6.15 SER 7 12.367 2.55 ARG
8 9.567 3.71 GLY 8 12.933 1.49
9 10.750 427 SAR 9 13.433 23.37 ALA
10 11.183 3.83 TAU 10 16.308 1.20 TYR
11 11.583 4.28 CIT 11 16.550 16.73 X1
12 12.183 3.99 THR 12 16.965 4.25 VAL
13 12.650 430 ALA 13 18.550 1.17 CYS
14 13.033 9.99 PRO 14 18.900 7.31 ILE
15 15.183 4.69 [-AnBA 15 19.317 2.98
16 16.300 5.25 TYR 16 19.883 0.76 PHE
17 17.017 38 VAL 17 20.267 2.63
18 17.667 4.43 MET 18 20.567 9.33
19 17.883 7.63 CYSTA 19 20.692 4.00 LYS
20 18.700 372 CYS2
21 19.050 3.79 ILE
%) 19.233 384 LEU
23 20.150 395 PHE 3.00 4
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Fig. 2. UV spectrum of Ganoderma lucidum (Nok-kak Ji). H2r I FHE aspartic acid, glutamic acid, serine,
glycine, taurine, arginine, alanine, proline, tyrosine, valine,
glutamic acid, serine, glycine, taurine, arginine, proline, methionine, leucine, isoleucine, phenylalanine, lysine, trypto-
tyrosine, valine, methionine, leucine, isoleucine, phenyl: phan°]9dﬁ} (Fig. 5, Table 5).
alanine, lysine®|$1oHFig. 3, Table 3). o Al dAHAL
AME 12%F°] HEHULH L FHE aspartic acid, A 2

glutamic acid, serine, glycine, arginine, tyrosine, valine,
methionine, leucine, isoleucine, phenylalanine, lysine®] %3} gAML PITCHY ] os] 2Mse o gy
(Fig. 4, Table 4). THuk APl FARAXE 165] HE Ganoderma lucidum®-3 25 7ro1} 82Xk Auf 3=
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Table 3. Concentration of cultured Korean Ganoderma lucidum

Table 4. Concentration of wild Korean Ganoderma lucidum

Peak # Retention time (min) Area % Component name

Peak # Retention time (min) Area %  Component name

1 4250 7.61 ASP
2 4.867 478 GLU
3 8.267 329
4 8.717 4.52 SER
5 9.717 1.70 GLY
6 11.383 1.35 TAU
7 12.383 3.93 ARG
8 12.950 279
9 13.050 2.03 THR
10 13.467 13.22 ALA
11 13.867 091 PRO
12 15.800 8.85
13 16.317 247 TYR
14 16.550 1.93 X1
15 16.967 6.22 VAL
16 17.583 0.31 MET
17 18.908 433 ILE
18 19.017 7.79 LEU
19 19.283 241
20 19.600 241
21 19.883 8.45 PHE
22 20.400 0.71
23 20.692 8.03 LYS
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Fig. 4. UV spectrum of wild Korean Ganoderma lucidum.
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1 4250 8.58 ASP
2 4.883 8.48 GLU
3 5.367 2.17
4 8.725 1.14 SER
5 9.683 5.88 GLY
6 12.333 1.38 ARG
7 13317 26.69
8 16.308 1.08 TYR
9 16.533 476 X1
10 16.967 2.89 VAL
11 17.567 0.85 MET
12 18.933 357 ILE
13 19.042 245 LEU
14 19.117 374
15 19.308 220
16 19.600 2.16
17 19.867 927 PHE
18 20.400 1.79
19 20.650 10.92 LYS
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Fig. 5. UV spectrum of cultured Taiwan Ganoderma lucidum.
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Table 5. Concentration of cultured Taiwan Ganoderma lucidum

Peak # Retention time (min) Area %  Component name

1 3.508 2.55

2 4242 8.81 ASP
3 4.742 5.67 GLU
4 5.342 1.33

5 8.200 2.26

6 8.658 3.85 SER
7 9.658 1.95 GLY
8 11.325 2.86 TAU
9 12.342 238 ARG
10 12917 278
11 13.025 3.53

12 13.442 14.08 ALA
13 13.858 213 PRO
14 15.792 3.49

15 16.292 3.36 TYR
16 16.525 259 X1
17 16.975 10.14 VAL
18 17.708 222 MET
19 18.858 477 ILE
20 19.025 474 LEU
21 19.292 1.57
22 19.608 1.07
23 19.892 5.06 PHE
24 20.192 0.32 TRP
25 20.675 6.47 LYS
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