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Studies on the Constituents of Higher Fungi of Korea

Abstract—Free amino acids in extracts and total amino acids in hydrolysates of eight species of higher-
fungi were analyzed by an amino acid autoanalyzer.

Twenty amino acids were analyzed in eight species of higher fungi. 1) of all free amino acids contained
in higher fungi, alanine is the richest, and then comes glutamic acid, serine, arginine, proline and histidine-
in that order. Of all total amino acids contained in higher fungi, glutamic acid is the richest, and then
comes proline, valine, aspartic acid, alanine, leucine in that order. Especially Russula fragilis and Lepiota
procera contain large quantity of glutamic acid. 2) Gross contents of free amino acids in the extracts is.
high in order of Lepiota procera, Phylloporus rhodoxanthus, Russula fragilis, Tylopilus felleus and
total amino acids in hydrolysates is high in Phylloporus rhodozxanthus, Lepiota procera, Russula fragilis,
Lentinus lepideus. 3) Total amount of essential amino acids in the extracts was high in Lepiota procera,
Phylloporus rhodoxanthus, Tylopilus felleus, Xylaria hypoxylon, Lentinus lepideus, Russula fragilis, Lac-
tarius piperatus and Calocybe gambosa and in the hydrolysates of Phylloparus rhodozanthus, Russula fra--
gilis, Lepiota procera, Tylopilus felleus, Lentinus lepideus, Lactarius piperatus, Calocybe gambosa and.
Xylaria hvpoxylon in that order, respectively.
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Table T —The higher fungi examined

Korean name Scientific name Family name
Bbul-beoseot (v} 41 ) Xylaria hypoxylon(L) Grev. Xylariaceae (G-v] R 7})
Jat-beoseot (A u] A) Lentinus lepideus Fr. Pleurotaceae (>~ €}2] 7})
%_ﬁ;‘;ﬁmit %e :111?/1;!11)‘beoseot Tvlopilus felleus (Fr.) Karst. Gemphidius (-] A )
Aegimudang-beoseot (of] 7] T38| 41) Russula fragilis(Perc.) Fr. Russulaceae (-3 v A 3})
Bam-beoseot (:u] A1) Calocybe gambosa(Fr.) Sing Tricholomataceae (%] 3})
Gulteoli-beoseot (F & o] ¥} A1) Lactarius piperatus(Fr.)S.F. Gray. Russulaceae (5w A 7})
Gat-beoseot (Zt8] A) Lepiota procera(Fr.) S.F. Gray Agaricaceae (g_‘gg ';}: ;r)
Mingeumul-beoseot (21 -E-1] A1) Phylloporus rhodoxanthus(Schw.) Bres Boletaceae (7150} A 7})
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Dry material (2g)
l extracted with 759% ethanol
30m/ (80°C, 30min)
| |
Filtrate Residue
extracted with 75%
ethanol 10m/

| l
Filtrate Residue
| | washed with 75%
Filtrate Residue ethanol 10m/ (3 times)
|

] ethanol was evaporated

| J
Filtrate Residue

] extracted with ethyl ether 35m!

| ]
Water layer Ether layer
l concentrated in vacuo to 1ml
pH 2.2 citrate buffer.
Sample soln 25ml.

Fig. 1—Extraction Procedure

J. Pharm. Soc. Korea



i

Fab 2F FFY el A% A7 155

Mot e gk BT R © MEEob 1 ake) A 9ok o) AAMTAA HRAA WKz & vl
AEE 47 10mg 4 Il Fig. 29} o] Aeiate] btz ALgatal.

Dry sample (10mg)
6N-HCl 6 m!
Nj substitution

sealing
110+1°C 22 hrs.

l

F ilt'rate Residue
’ evaporated in vacuo
Acid hydrolysate
’ added citrate buffer 2 ml. (pH2.2)
Sample soln. 2 ml.

Fig. 2—Sampling procedure
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Table [ —Standard amino acid mixture

i s Grmg e | Amino wi Gram s e
DL-Aspartic acid 0. 3327 DL-Methionine 0. 3730
L-Threonine 0.2977 Allo-isoleucine 0. 0656
DL-Serine 0. 2627 L-Isoleucine 0. 3280
DL-Glutamic acid 0. 3678 L-Leucine 0. 3280
DL-Proline 0. 2877 DL-Tyrosine 0. 4530
Glycine 0.1877 DL-Phenylalanine 0.4130
DL-Alanine 0. 2227 Ornithine 0. 0843
a-Aminobutylic acid 0. 0511 DL-Lysine 0. 4567
DL-Valine 0. 2927 DL-Histidine HCl H,0O 0. 5240
L-Cystine 0. 1805 L~Arginine HCl 0. 5267

W s 2 b MR ol A5 H7-S Amino acid autoanalyzer (Technicon PNC-1) & A}-&-
g on & Fe S EHETAA 439t ¢ Column Size: 6.3mm IDX140cm. Tem-
perature: 60°C constant. Jon exchange resin: Chromobeads-Type A. Flowrate: Buffer solu-
tion: 30ml/hr. (0.5ml/min). Ninhydrin: 30mi/hr. Buffer solution: pH 2.875, pH 3.8, pH
5.0 Na-Citrate Buffer sol. ..Buffer.change: Gradient elution Device (Autograd). Chart speed:
6inch/hr. Wave lenght: 1) 15mm tubular flowcell, 570nm (red). 2) 8mm tubular flowcell,
570nm (yellow). 3) 15mm:tubular flowcell, 440nm (green). Analysis time: 21hrs.

ol = fhe] FE - RPEW-Iml-& ERES] Hste] ion exchange resin & FiEAIZ] column k.
ol HA Npgas 2 B&FAA F pH 2.875 TAMBE RS Z column RIS AL & £ otnl
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Fig. 1—Chromatogram of free amino acids in Xylaria hypozxylon

Table I[-—Contents of free amino acids (mg/g) in eight edible mushrooms

Xylaria  Lentinus  Tylopilus Russula  Calocybe  Lactarius  Lepiota Phylloporus
hypoxylon lepideus Selleus fragilis  gambosa  piperatus  procera rhodoxanthus

Amino acid

Asp 0.12 0.10 0.03 0.10 0.03 0.03 0.63 0. 62
Thr 0.12 0.19 0.20 0.04 — 0.03 0.39 1. 09
Ser 0.06 0. 25 0.31 0.10 0.10 0.02 2.01 1.48
Glu 0.02 0.32 0.03 3.30 trace 0.04 2.65 0.33
Pro 0.05 0.19 0.34 — 0.10 0.05 1.68 0.38
Gly 0.03 0.05 0.07 0.11 0.07 0.03 0.63 1.63
Ala 0.09 0.27 0.43 0.31 0.10 0.06 4.24 1.95
a-ABA 0.02 — — 0.29 — — 1.38 0.01
Val 0.04 0.13 0.36 0.15 0.07 0.03 0.77 0.43
Cys — — — 0.07 0.01 — 0.31 —

Met — — 0.37 — — — 0.20 —

Allo-Tle 0.02 — — 0.01 0.02 — 0.12 0.10
Ile 0.05 0.05 0.13 0.11 0.03 0.02 0.45 0.15
Leu 0.11 0.07 0.08 0.10 0.03 0.02 0. 65 0.19
Tyr 0. 09 0.05 0.10 0.07 0.05 — 0.35 0.26
Phe 0.11 0.03 0.06 0.02 0.02 0.05 0.79 0.24
Orn 0. 09 0.03 — 0.03 0.01 — 0.92 0.21
Lys 0.22 0.16 0.12 0.07 0.04 0.02 0.85 0.61
His 0. 04 0.15 0.14 0.03 0.03 — 2.8 0.24
Arg 0.43 0.31 0.83 0. 06 0.21 0.02 0.91 1.37
Total 1.70 2.35 3.58 4.86 0.91 0.43 22.28 11. 29
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Table [f—Contents of total amino acids (mg/g) in eight edible mushrooms

Mushroom Xwlaria  Lentinus  Twylopilus Russula Calocybe  Lactarius Lepiota Phylloponus
Amino acid hypoxylon lepideus felleus fragilis gambosa  piperatus  procera rhodoxanthus

Asp 4.27 18.34 10. 28 40. 32 10. 67 6.94 28. 63 28. 89
Thr 3.16 8. 60 4. 20 17.27 2. 80 3.55 14.25 14.02
Ser 2.94 12.12 4.38 20.40 3.45 2.84 15. 68 15.15
Glu 8.97 47.39 15.48 65. 01 17. 60 11.05 71. 83 49.84
Pro 7.88 38.18 14.11 51.71 23.49 11.84 58.47 32.36
Gly 2.78 8.41 7.47 13.91 4.42 5.33 13.65 16.00
Ala 3.40 11. 61 7.66 18.03 15.16 6.33 23.04 22.18
a-ABA 2.13 5.33 15.40 — 5.90 — 21.59 —

Val 4.41 13.02 10.55 38.97 21.80 20. 99 17.81 23.94
Cys — — —_ — _ — . _

Met — 0.98 — — — — — 23. 44
Allo-Ile — —_— — — _ _ _ —

Tle 3.35 11.10 9.25 14. 80 7.02 7.81 13.97 30.18
Leu 5.17 15.43 11.76 20. 58 8.31 12.34 20.54 24.63
Tyr 3.39 5.04 2.58 1.42 — 1.13 — 14. 00
Phe 4.00 9.81 7.60 11. 65 — 6.97 0.46 14. 83
Orn 0.45 1.07 0.67 e 0.1 0.53 4.94 2.42
Lys 4.98 8.23 17.17 13.72 6.38 8.57 19.07 18. 84
His 2.27 5.46 8.59 5.82 2.41 4.97 10. 51 7.67
Arg 4.45 10. 86 17.48 15. 80 7.09 10. 55 16.18 17.54
Total 68.00  230.98 164.63  349.41 137.21 121.74  3850.62 355.93
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LRtk 8489 wAle] ahFE ' obvlaAl ST #FE Table Mol webdl ube} 7o) 20
9] f8] ofmlxate] HERE R oM 1 FolE tryptophan & RS 7S] L opwjiito] 7
5 Aok, =3 ERmKS Mgl 9 & #& obwl =it Table Noll A9} 2o 20 2] ofnAto]
FH e $8 oluliabel Erdhe] cystein F alloisoleucine & Q1= =] ¢Egkvh, m 2 Fo
< tryptophan & BRAMEE 7 fE9] I olmnate]l Fol ST fMolm| Ak Sl 6N-HCl 2
k% e tryptophan o] 524 BEE=lo] HWBEXR ¥ 5 1946 4 ReestPo] &3 6N-HCl 2
100°C el A 24 B k48 = threonine o] <F 5.3%, serineo] 10.5% &% Aotz
g .om 1960 1E Moore 5120) o3} 22 85 tnK5MEEH threonine, cysteine 2 tyrosine 2
oF 5%, serine-& <F 10% 7 22 whA =l =3 4biEe] ammonia = aspartic acid, glutamic
acid 9} g° Azt &mol k4 skl ammonia & 239 ninhydrin gk-gelA
=l DYDA, CO,, ‘\IH3 B olvla it Foll WfisteR olozto]l Al EETOEA HEt
o] olpl At &S AAT 4 dot opulxat Gl A E RS R e,
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9) wl gk WHkolv] At Eie] glolA = alanineo] AY Bx vh{o 2 glutamic acid,
serine, arginine, proline, histidine JHo] T}, & olu]x i &8 UeIA = glutamic acid 7} 7}
# k3 proline, valine, aspartic acid, alanine, leucine JEo] T}, of 7] Fde} A=t 7 A A&
glutamic acid 7} 9 5t3] @},

3) olu] Al fE-e FElolulmatel] glolA ZW A, WlzEWA, oir|FduA, £ozEw
AJEe) ] & obm]:Abel] glolAlE Wz Eu A, WA, A7l FEw A, stu] slfel ot

4) WA Solu|male] fEe AW A 4,102mg/g, wlZEHA 2, 712mg/g, EstzEHA
1,305mg/g, WA 0.646mg/g, ¥4l 0.640mg/g, oH7]FFH A 0.48Emg/g, FTRIHA 0.
190mg/g, ¥ A0. 184mg/g Mol . A flokw| =4be] RS W2 Ew sl 149. 88mg/g, o7
el 116.98mg/g, 7tul Al 86.10mg/g, &tZEW A 60.53mg/g, ¥l 67.19mg/g, TR
ol¥] 4l 60.24mg/g, WAl 46.31mg/g, Bl A 25.09mg/g Ml Tt

of Bigtel :ql W HEHE MY BEH FA KMEEE, 20z @EEDH oblnd 47
ahetel & ol sB oAbl A ol FASHE uhol Tt
 FRE EGE BARREEE 1979 FESS ¥R BAHRer ol mase vt
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