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=Abstract=
A Study on the Amino Acid Contents of Edible Mushreoms

Myoung Yun Pyo and Thl Hyeob Ro, Ph.D

College of Pharmacy, Sookmyung Women's University

Free amino acids in extracts and total amino acids in hydrolysates of eleven species of edible
mushrooms were analyzed by amino acid autoanalyzer (Technicon PNC-1 - Type).

All these 11 species of mushroom can be repesented for convenience sake as follows.

S-1; Agaricus campestris Fr.

S-2: Agaricus campestris

S-3; Pholiota nameko(I. Ito) S. Ito et Imai
S-4; Auricularia auricula-judae(Fr.) Quél
S-5; Tremella fuciformis Berk.

S-6; Tricholoma matsutake(S. Ito et Imai) Sing.
S-7; Pleurotus ostreatus Fr. Quél

S-8; Lentinus edodes Berk Sing.

S-9; Ramaria botrytis (Pers.) Ricken

S-10; Coprinus comatus(Fr.) S.F. Gray
S-11; Gyrophora esculenta

The results obtained from this study are as follows.

1D 17 kinds of amino acid, including 7 kinds of essential amino acid in human nutrition
except tryptophan were identified and quantified.

2) Of all free amino acids contained in mushrooms, glutamic acid is the richest, and then
comes Ala, Thr, Pro and Lys in that order.

There were no found Cys and His in S-9;His in S-1; Met and Arg in S-11; Cys and Met in
S-5; Pro, Cys, Met, Lys and Arg in S-4.

Of all total amino acids which are closely related with nutritional valuation, glutamic acid
is the richest, and then comes Asp, Ala, Arg, Leu, Thr, Gly in that order. Especially S-1 and
S-2 contain high quantity of proline in both free and total amino acids.

3) Cotents of ammonia in extracts of mushrooms in decreasing order in S-1, S-10, S-8,
S-2, $-7, S-6, and S-2, S-6,5-8, S-9, S~1 in hydrolysates of mushrooms.

4) Gross Contents of free amino acid in extracts is high in decreasing order in 8-10,
S-1, S-7, S-6, S-8, and total amino acid in hydrolysates is high in $-10, S-2, S-2, S-8,
S-1, S-9, S-6.

5) Besides 17 kinds of amino acid, 5 kinds of unknown amino acid are found in extracts and
hydrolysates.
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Table 1. The edible mushrooms examined

B E 4 B2 g 2 - ® % ¥R, HEE
E oo 4 Agaricus campestris Fr. Agaricaceae(FEn] AR} - Haratake
=Psalliota campestris (L) Quél.
ok &£ o Agaricus campestris Agaricacéae(ﬁ"——ﬁ—ﬂlzjiﬂ) Mushroom, flesh
L2 | A Pholiota nameko(LIto) S. Ito et Imai Strophariaceae(=-3 4] ARl Nameko
o]l ] A Auricularia auricula-judae(Fr.) Quél Auriculariaceae(Eo]%}) Juda’s ear dried,
3 Kikurage
3 Bolw A Tremella fuciformis Berk. Tremellaceae(3 Z-o] R} Sirokikurage
£ o] ¥ A Trich\bl\oma matsutake S. Ito et Imai  Tricholomataceae Pine agaric, flesh
Sing. =Armillaria matsutake S. Fto et Imai (Zo|wjA3}) Matsutake
el A Pleurotus ostreatus (Fr.) Quél Tricholomataceae Fungus dried, Hiratake
: (Eolel AED
F o A Lentinus edodes (Berk)Sing. Tricholomataceae Fragnant mushroom,
=Cortinellus edodes(Berk) S. Ito et Imai (<Fo]u] 4l =}) dried, Sihitake
A8 8 A Ramaria botrytis (Pers.) Ricken Clavariaceae(#}8] s} AA3})  Hokitake
=Clavaria botrytis Pers. :
£ Fal 2] Coprinus comatus (Fr.) S.F Gray Coprinaceae(s - Eu] A $})  Sasakurchitoyodake
A9 9 A Gryophora esculenta o Gyrophoraceae(4 ¢ ] ARl) Sugee, dried




Table 2. Standard amino acids mixture

Grams per Liter

1. DL-Aspartic acid (Asp) 0. 3327
2. L-Threonine (Thr)  0.2077
3. DL-Serine (Ser) 0. 2627
4. DL-Glutamic acid (Gluw) 0. 3678
5. DL-Proline (Pro) 0. 2877
6. Glycine (Gly) 0. 1877
7. DL-Alanine (Ala) 0.2227
8. DL-Valine (Vab) 0. 2927
9. L-Cystine (Cys) 0. 1805

Amino Acid 2.5 millimolar
10. DL-Methionine (Met) 0.3730
11. L-Isoleucine (Ilew) 0.3280
12. L-Leucine (Leu) 0. 3280
13. DL-Tyrosine (Tyr) 0. 4530
14. DL-Phenylalanine (Phe) 0.4130
15. Ammonium Sulfate 0.3302
16. DL-Lysine HCI (Lys) 0. 4567
17. DL-Histidine HCl H,0O (His) 0. 5240
19. L-Arginine HCl (Arg) 0.5267

ol A ethanol & ZEFHRISIa RS BB WkS
Bl 774 zom & 7)ol ethylether 20~25ml-&
718k ether & 5BilkkEst EEcl o BKS B
AW kol Al o Imls B wi7x] Bl 43 F
pH 2 27 A MRISHIES 1ot && 25 ml 23}

2.2.2 Zolul it BIEH AR @K REEY

2:2- 101 A gk o] ERd) BRAA BHRZ T WA
10mg2 w8 2E%E, T 2 INHClez Hd &
A7 pyrex A RAUME 12~16 mm, o] 120~200
mm 4] APAL 3|4 3~demHEe FEE SHEA

ik N,
gasE E§c}. Burner & fERSt A4S 44T F
110£1°C ol A 7085R8 kS BAZ. ks ®R e
F giRen YAstd 4°Colstd RS FAA
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E2ml2 AFR[FE Qo] oAsstel. (o] 24 3E
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MEkys bl A o AkS BaKEeh, Beaker 9] i)
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BZEAZ g (o] 22 46 45D PH 2-2 HEM
TABRER 2ml-& Jteke] BABKeR Tk

2.2-3 FEiolu| il HyRS] B
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2-3 ofof':cEEe| iR
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Table 3. Measurement condition!®’

Column Size:
Temperature:
Ion exchange resin:
Flow rate:
Buffer solution:

6. 3mm ID X140 cm
60°C constant
Chromobeads-Type A

30 ml/hr. (0.5 ml/min)

Ninhydrin:
Buffer solution:

Buffer change:
Chart speed:
Wave length:

Analysis time:

30 ml/hr.

PH 2,875, PH 3.8, PH 5.0 Na-Citrate Buffer sol.
Gradient elution Device (Autograd).

6inch/hr,

1. 15mm tubular flowcell, 570 nm(red)

2. 8mm trbular flowcell, 570 am(yellow)

3. 15mm tubular flowcell, 440 nm(green)

21 hrs
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PSR R 24850 K48 Threonine o] # 5.3%
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Table 4. Contents of free amino acids in edible mushrooms (mg/g)
Semele 5 o @k £ o iue = o3 4 9 9% 4 9
Amino  EAA ST IR L a0 W W A oA A
c
Asp 0.94 - 0.89 0.41 0.15 0.01 0.99 1.55 2. 86 0.29 2.78 0.02
Thr 0.67 1,57 0.09 0.07 0.01 1.78 3. 10 3.92 0.16 7.63 0.01
Ser 0.83 0.97 0.51 0.21 0.02 0.99 0.91 1.07 0.15 4.03 0.02
Clu 1.93 6. 98 2.06 0.11 0.02 2. 46 5.30 1.92 0.45 2.46 0.03
Pro 11.16 12,60 0.54 — 0.02 1.11 0.39 0.21 0.19 1.69 0.03
Gly 025 0.55 0.25 0.02 0.01 0.28 0.63 0. 86 0.13 1.24 0.01
Ala 4,87 5.27 1.08 0.05 0.03 2.29 4.24 1.49 0.48 9.77 0.08
Val 0.84 0.91 0.51 0.05 0.02 0.69 1.30 0.01 0.11 4.58 0.01
Cys 0.10 0.19 0.15 — — 0. 06 0.22 0.03 — 0.11 0.01
Met  trace - (.07  trace - — 0.21 0.08 0.27 0.02 0.72 —
Ileu 0.83 0. 80 0.37 0.03 0.01 0.47 0.77 0.28 0.06 3.79 0.01
Leu 1.35 127 0.41 0.04 0.01 0.77 1.01 0.37 0.10 5. 86 0.01
Tyr trace = 0. 18 0.15 0.10 0.01 0.34 0.53 0.14 0.05 6.29 0.01
Phe 0.50 0.71 0.08 0.04 0.02 0.58 0. 46 0.19 0.02 0.25 trace
NH; 17.62 6.30 2.42 2.01 0. 44 5.03 5.19 1.20 1. 20 13.40 1.20
Lys 0.78 0.99 0.19 — 0.02 1.17 0.01 0.71 0.71 3.21 0.01 ;
His — 0. 42 0.35 0.02 0.01 0. 67 0. 46 0.43 = 1.38 0.01
Arg 0.22 1.45 0.58 — 0.12 2.84 0.47 1.90 1.13 5.44 —
Hy 25.33 35.82 7.72 0.89 0.33 18.69 21,42 16. 68 4.48 71.23 0.24
(56) — 50—



Table 5. Contents of total amino acids in edible mushrooms (mg/g)

Sample :
ci

Asp 18.88 45.13 9.34 4.49 7.86 14, 96 8.01 27.95 17.57 61.08 6.81
Thr 9.33 20.46 4.74 2.61 4.12 5.76 4.70 14.99 10. 30 25.53 4.26
Ser 8.44 19.32 4.51 2.25 4.45 6.21 4. 03 11.06 7.93 21.18 3.89
Glu  38.77 55.27 13.80 5.62 8.54 26. 20 19.74 82.12 18.74 72.76 8. 16
Pre  23.66 21.20 5.39 3.54 2.81 4,44 5.75 7.45 8.92 12.16 3. 26-
Gly 11.42  15.28 5.27 3.17 3.94 7.57 7.06 14.47 9.00 20.91 4,01
Aal 19.71  27.56 6. 83 4,45 0.15 8.37 7.82 14. 42 10. 36 32.33 5.22
Val 11.81  15.09 5.90 3.97 3.67 4.98 5.20 11.95 13.05 24,42 4.61
Cys trace 0.11 — — — 6. 17 — 1.14 trace 0.50 trace
Met 0. 69 0. 66 — — 0.21 1.06 0.25 1.29 0. 36 0.38 trace
Ilew 11.50 11.95 5.12 4.38 2.93 5.30 4.78 10.15 8.42 16. 82 3.52:
Lew 15.97 16.79 7.43 4.74 3.97 6.53 6.95 13. 56 12.01 23.53 4. 87
Tyr 1.14  trace trace 1.22 0.84 2. 49 1.06 4,14 1.31 0.61 1.40
Phe 8.48 8.50 3.69 2.89 1.84 3.49 3.49 7.77 6.77 12.30 2.49
NH; 41.50 77.95 15.32 22,23 12.08 65. 39 8.91 61.76 48.08 77.94 12.55
Lys 15.60 14.24 7.60 4.57 3.97 4,58 6. 29 3.97 1.72 18,37 4.20
His 5.10 5.94 3.16 2.32 1.15 5.85 2.80 15.21 11.57 7.30 17.1
Arg 18.02 16.32 9. 45 6. 39 5.35 9.94 7.44 17. 00 12.09 27.30 4,67
B 218.52 293.82 92.23 56. 61 55.80 123.90 95.37 258.64 150.12 377.47 63. 08

HEe 83 7395 ovk. Al Threonine, Serine,
Cystine, Tyresin, Valine, Isoleucine 59 gTEE=
el gBuv £ A EEAA N AL EHET
A WER e T R BERNS HEsRRAE
FAEr gl AAe] glg Felh

3.1 FEkoIn| cfE R 20M0|ciRe| EHMER

W AU 1188 MEel Plste el R e, =
WS Bk Bl wste ZeolvixfEE HlES:
A Table 4, 591 Zon EHelel il gl
A2l Aol Cys, His, Tul4le] His, A2 w}4lo] Met,
Arg, 3 Eolw e Cys, Met, oW A4 Pro, Cys,
Met, Lys, Argo] &&= 3= o Hs& A
A, BAFeiwal, FolujAldle WA xS Cys,
Met 7} &= A gvh Zobvxfge]l gelA:
elelw] el Cys, Vo ao] Cys, Met, 3 Eo]n] A4
Cys, Folwl 4o} Cys, Meto] &Ko 9= @b 2
g Glust dal 2 S8 4H5 glen Cys, Met &
LE eFHA gAY A HEEA @ AXed.

3.2 Hkotn| B R 20tn| -2 EEER

WA 115 ol ste] fiEtelml @ 2 Zolv|:fk
EEY &8s Fis 1~Fie 119 chromategram s}
fEERE Rmst Zo] Table 4, 59k v}, 47]

A X wlepgro] Tryptophan-& R 78S 4b
2ol MEE) essential amino acid & wlE5re] 178
ofe] o) WES T

o] #EBal ddted (1) obvl:=fES] MY S WiIRER
(1) pEstelxme] & Btk (1) Ammenia$) &
W BER (VD Ammonia -8 B4 obul=fip HERE
#AT FHRE &% et 2

(1) ofnlic@EEe] 28880 FHME

Table 40l 4] 33 whelgro] frmfoln] :mfiholl vishel W
2] 2o 23 Glug) Ho] 714 wko=] Ala, Thr, Pro,
Lys9 Jgez &HSel geh. Table 564 2t ul
spzro] Zropnl:fhell RAAE Glurt /b B3 Asp,
Ala, Arg, Thr, Leu, Gly 8] JHo 2 &FS Ao
wR ko], EWAL B U ZobuxBl4 HE
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(W) Ammenia & 508t Ol0| 'S #0l

WA 1150 sk Ammoniag Br4bsl olwl xR
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€:1-))
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8-B, Fig. 9-Bol|4 peak 7(Ala)3 peak 8 (Val) 4ol
o] 9% peak, Fie 1-A, Fie 3-A, Fig. 7-B, Fie 11-A
9] peak 15 (NH3) ol {7E% peak ¥ Fig. 3-A,
Fig. 6-A, Fig. 9-A, Fig. 10-A ol H peak (Phe) }-&
o friEY peak %-& KHeR4Eolvt. D. Boulter 4
BEYRSS el EE wal WMIP6A ook K
fIgF patterno] gl Aoz nol 9 KMEFWEE
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7-aminobutyric acid Zo B HEEH M obF HEESHA
Z3}9.on = Fig 2-A, Fig 2-B, Fic 3-A, Fie. 7-A,
Fie. 8-A, Fig 10~A9) peak 10(Met)s} peak 11(Ilen)
Aol fr@el peak = G2 RaHEE 4 AE )

& Kl gk oA 118 Wik 2 kS8

o) dlste 17488 obvlxPpe ERESIY o KR
B 58 A= ﬁi’?ﬁ%#&i femaA gt

4 8% B

E3] 2ol &M WA 1180 MY 2 kS
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Folu| g wEste 1789 olvl =S MR, ®
4

(2 HAFEPS BEola=HaRd Jdoide Glu
7 743 weo] %50 flon Ala, Thr, Pro, Lyss]
lgo e}, stele] Aol &= Cys, His, ¥ ddl& His, 4
e Aol & Met, Arg, 8 Fo]u} el Cys, Met 5]
# Al el] = Pro, Cys, Met, Lys, Argo] &&=} gl
skek, =3k BER FEA AA e Rolv e Bl
JAAE Gluzt A4 &o] &FF0] gled Asp, Ala,
Arg, Leu, Thr, Gly 8] &&/gelck ko], A
L B Y 2ol xEE R l4 £EY Prog
#HFL gk

3) WA &2F2 Ammonia B2 E¥ A
HEu A, a4, gdo], LelEw A, Fol ,i
ol =, = W Amky By &FR Ammon ia
& okde], &9 EuA, TawA, A=A, S
4} Jgel et

(© Ammonia & B3 ol =BEEL
xfpell glel A &9 Eul A, ko], Euld,
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A, FolM A, IR A Zotul el glelA
B EEEHA, b, oA, WAL A,
FolM A JEol k.

(5) WA Ml 2 mRGEYA A 1788 of
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