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The amino acid contents of wild mushrooms in Korea

Gi-Hong An, Jae-Han Cho, and Jae-Gu Han*

Mushroom Research Division, National Institute of Horticultural and Herbal Science, RDA, Eumseong 27709, Chungbuk, Korea

ABSTRACT: Fifteen species of wild mushrooms, which are classified as edible, medicinal, poisonous, or unknown types, were
analyzed for their free amino acid contents. The average total amino acid content was 1,120.0 mg/kg in the edible type, 1,037.8
mg/kg in the medicinal type, and 1,010.8 mg/kg in the poisonous or unknown type, respectively. The edible type wild
mushrooms showed the highest average content of total essential amino acids; conversely, the poisonous or unknown type
showed the lowest content. Leucopaxillus giganteus (OK811) showed the highest total amino acid (1,212.4 mg/kg) and essential
amino acid (490.2 mg/kg) contents among edible type, while Pycnoporus sanguineus (OK1071) showed the highest total amino
acid (1,233.7 mg/kg) and essential amino acid (412.8 mg/kg) contents among the medicinal type. Among the poisonous or
unknown type, Hypholoma fasciculare (OK826) showed the highest total amino acid (1,223.4 mg/kg) and essential amino acid
(442.8 mg/kg) contents. The amino acid contents of wild mushrooms are fundamental data for the screening of useful genetic

resources with nutritionally superior properties.
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WA FAHECE AZY A fAIsk] g A
AR B ooux] Ao T8t dUdiolth(Park er al,
2017). 53], 259 45242 AUAE TAAI7IH, Al
ZIjALe] Fuj g ga QA 2] A 3] Hol| FA &
oAste ZoE A Utk FFE opmAkkl /4l
(leucine, Leu), 2Fo]4l (lysine, Lys), WE] 2. (methionine,
Met), &¥ (valine, Val), ©]4A 74! (isoleusine, Ile), EHQ.
A (threonine, Thr), E#E¥(tryptophan, Tyr), 3'd &=}
I (phenylalanine, Phe) ¥ 3]2~E]d (histidine, His)> |
WollA A=A FAY 23 ol FAREA] ot =
Al AES SalA AdHslokete F88 HRoR ol
garotmlieite] REe 7)ol AAAAL] i, A
7ol AFa 52 ZH: et (Kwon and Choi, 2018;
Park et al., 2017). WebA 2Fo] @uld Fof 3he 2
T oAk FhFe Tl ] JFF TR Fag
71zl "k H2 nAES AdE G A okl
A ME W ofui=gbe] AR tig dAlo] FoiE AL 9l
tH(Casal et al, 2000). ¥AloA ofui=it AgHA] #H
B0 FHAF A2gS TS AT el
AT 2 S % F8 2] -FGHAS] 5, HiR 2,
e W Sl e oAt RS dig A3 e
£33 AdPlo] 93 JTH(Cho et al, 2012; Jhune et
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al, 2014; Kim et al, 2014; Park et al, 2017). 3FX|5F
=] ofAoll APy sl MAlY] AEEd AR ¢ YR
o Eﬂfﬂwb ORI 7RA] A7} mlu|sk Ao, g
4 HAE 2A2A 22 7HHE AU JE oMY
lo] o EAlstar et FSE). wEba =l
Asts oA SRS Sot] EF WA ﬂi
03 B H7HE T8 goks st Al EA ] E
kst dAl A Ads =l WA iﬁl*]’%-a—
gstr] Y S8k At Fo syt A}E‘%D} B
A= ulol A= oAl FollA] A87Fs E oF
Ve, A5EW Ee 54 H=2 O}HIL*P H—E—fﬂ%
g Ykl on, OVEHWN Zk Q= opu| k]
tego] S Fot] FFE AES e A
9gk 9 Hi**x} o] st 7xAER %}oé‘}
t}.
S oA 2018 9~10€0] U= <
Az X gEd, FHEE FFA Gt SHE
T I AFHe ZEAMRSHAAA 4
20199 5~6¥elle Feli=ded, SHEE ST &
o, ikt ZFHA, QIHA] AslzeA 35T An
et al, 2019a; An et al., 2019b). TR FAHAL e
A AAes A, 2o ZEs 5SS 98k
gDNAS FE3lo] o7 5ol4 53 =Zejo|w]l ITSIF
(‘5-CTTGGTCATTTAGAGGAAGTAA-’3)9}  ITS4(‘5-
TCCTCCGCTTATTGATATGC-’3) Z&lolHE o] &3}
PCRE 33t T A7IME #4S 53 #49 542
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A0 ol §Igom, AREE
AR BE Helshc
*ﬂﬂuvvﬁa:g%aiﬁ

o] 2081 (V/W)2] 70% &
A1 2477 FE313 .—i,—%‘—’ﬁ%

stRen, qollg 3173557 (EYELA, Japan)E ©]

&3te] s $5E Wi Ee 4% &
43S A ZATH

THE oMM T4 AxAFol gk ofw|At
AE AceQ tagilS ARSI, AA el Fivbrd
3| (Danial and Steven, 1993)& d&3it}. =, AZxH
ETAIR 0.1 g2 6N HCI 1 ml2} £%3+ed Fluorescence
Waters Pico-Tag Workstation®Z N, gas 5% & 105°C
oA 24417k EF THERE B TE. TS & Al
3t sl 200 ulS FA3NA speed-vacuum (Hanil, KR/
AUTOSPIN 4080C)2.& F33F t}3 25 mM HCI 500 pl
o ZHt. o] NS 1 ml FAM]ol| 3] syringe filter
(Pall Syringe Filters with PVDF Membrane, 13 mm,
0.45 um)Z 33+ & AccQ-Fluor Reagent KitZ 337
A8t WESAIAY. FFHFEA W2 AccQ  fluor
borate buffer :

reagent : sample (standard) =2 : 7 : 1=

Table 1. HPLC condition for the analysis of amino acids

Time Flow rate Mobile phase A Mobile phase B
(min) (ml/min) (%) (%)
0.0 1.0 100.0 0.0
0.5 1.0 98.0 2.0
15.0 1.0 93.0 7.0
19.0 1.0 90.0 10.0
27.0 0.9 67.0 33.0
32.0 0.9 67.0 33.0
33.0 0.9 67.0 33.0
34.0 1.0 0.0 100.0
37.0 1.0 0.0 100.0
38.0 1.0 100.0 0.0
45.0 1.0 100.0 0.0

total volume©] 100 pl7} =|A| &3+ & 55°Cof|A] 937+
HES-A] 74 HPLC A 52 ARSI

ofElicAt AR A2 Waters 2795  Separations
module, Waters 2475 Fluorscene detector, Empower pro
softwareE ©]-83t9lom, 48 AHL AccQ-Tag For
Hydrolysate Amino Acid Analysis column (3.9 x 150
mm)< AR ols2 ASWIE 10% AccQ-Tag
Eluent A, BEZ 60% AcetonitrileE gradient mode=
Z]-8-3}9tH(Table 1). Injection volume 5 plE FUIL
UV detector(A=248 nm, 36°C)E AF&-3lo] AE3sI3iT}.

U AePEEEd, S5, Ak, SEiEgad
o7 2 A3l Ao =H 3 opu Al zhzt é}%
s, oFgls, MR B AmEYez wRas
(Table 2). 21871 WA OR OK804= HITHZEHA
e A2 ENS (Suillus granulatus) = 2]-§-HA o™
Aol W AsEe, A Fol e F5E o
©7Z %= tk(Han ef al, 2013). OK8113} OK829& %:0]
He] A (Leucopaxillus giganteus)O-2. 2807

4 A dom &Ho] dedsia gFr|e} sro] Frh, Hgh
FE, FAY LS el slem Ay, B 2

Z, g7 SOl =] He se= EJ_EM
(Park and Lee, 2011). OK825& <olzke] utubzimj 7w
A e WAZw 7 IHAC R delA] glom A-gHAlo]aL
(Park and Lee, 2011). OK904+= F-@wiAlzte] bzl
A (Lacarius chrysorrheus)2-2 AW Z deA 9l
th(Park and Lee, 2011). OK1057S S 2a# 08 U
WA o 7| A (Gymnopus aquosus)©|™, 21-8-0] 7+
Sty g A O‘E]-(Han et al, 2013).
ZF A ollA T oA FellA FETFeTE HA
S =2 OK10412 F7golmAlzte] I A (Cryproporus
volvatus) 0.2 WM HSpolm 280 Zrlsh} ok o=
2rol= WAook (Park and Lee, 2011). 314 (asthma) %
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Table 2. Lists of the strains/specimens used in this study (An et al., 2019a; An et al., 2019b)

Type Strain # Collection site BLAST best hit Korean common name
OK804 Joryeongsan, Geosan Suillus granulatus v 5wl
OK811 Joryeongsan, Geosan Leucopaxillus giganteus oAl
Edible OK825 Joryeongsan, Geosan Clitocybe robusta ukebzhd 7 TeAl
OK829 Joryeongsan, Geosan Leucopaxillus giganteus 319l
0OK904 Chiaksan, Wonju Lacarius chrysorrheus =ERIAL
OK1057 Joryeongsan, Geosan Gymnopus aquosus N7 exig:
OK1041 Soi-myeon, Eumseong Cryptoporus volvatus Bl
Medicinal OK1044 Soi-myeon, Eumseong Trametes versicolor TELHHA
OK1071 Manisan, Ganghwado Pycnoporus sanguineus 7msiss
OK1094 Jeondeungsa, Ganghwado Daedalea dickinsii Sz 2WAl
OK826 Joryeongsan, Geosan Hypholoma fasciculare o
‘ OK944 Namsan, Chungju Amanita manginiana Sk AL
/Plf;:;r:)(:::l OK1039 Songnisan, Geosan Perenniporia subacida SRS A
OK1040 Songnisan, Geosan Lenzites betulina ZIWVEEANA
OK1090 Baekryunsa, Ganghwado Piptoporus soloniensis Ho AR AL

7|2 A (bronchitis)S X E3h= HFANZR F=ollA
J2HE IANMNE ARl ke Bab Sith(W,
1990). 53+ Asakawa ef al. (1992)= SHIulAle] &1 3
LAEQl TYHEZ S (eryptoporic acid)S TS L] 7
g A AYAL JvL BASIT OK1044=
HrgolmAlZte] LEFHMA (Trametes versicolor) 22
E: , FAks}, s 5o oFEAE Tt
AL lom b dEel A (krestin)e AR E S
ol Fag Awe® d#A Sth(Han er al, 2013;
Park and Lee, 2011). OK10712 7|41 (Pycnoporus
sanguineus)O- &2 FHEAOH | ZIHA LS WARF O
2 oAl &b FHAl SR o] §H L ith
(Han et al, 2013). ZMAE 47+ 553 F1E 74
3L dof 3w, ksl gt utolels T3 e a1
7P7HA ] stgt=e] gl o8 ¢ Atk(Rohr er al,
2013). OK1094+= 5202 WA (Daedalea dickinsii)2-
2 heislizte] 2 Reatoln A g0 v = E7Fsht
kEWMAl o R §FYF, dat, kst Z8o] At (Han et
al., 2013; Park and Lee, 2011).

OK826> XuwAlze] =W (Hypholoma
Jasciculare) = T§=73 WA CEA &3] WHE= WA
™ RIZkA F=o] Al 7 B2 WAl S0l shtolth(Han
et al, 2013). OK944:= FoimAlste] SRFZ-A3mAl
(Amanita manginiana)2- 24 20179 =71 AEFTOE =
ol FojElon A AEERe] wAlet
OK1039= WAR-Ft0 8 Fioluilel &= &

8 LHW A (Perenniporia subacida)©) o™, 2581
9] #o]t}(Park and Lee, 2011). S04 | 2FE o]

S o]&ste] TG B 2T AR AREEE A
o7 ARgEAYE B7F Atk (Wen et al, 2016).
OK10402 ZNA-AWA (Lenzites betulina) -2 57 °]
HPon, FPgolmAle] &= g0 FAS
WAlo|th(Han ef al, 2013). Sanyal and Ghosh (2019)¢l
o5l ZANFAENA Y] deeFEES B I IFE
S 2 lom, 53] Agaetel Fexl a3E &
ASFATE. OK1090-2 Zhr|wAl o] ZhRggto] wo}
FARRPYFHA (Piptoporus soloniensis)©| oW, & =8
o] Fo]th(Park and Lee, 2011).

7} A QollA F7E oAHAL FollA A87Fsd oAl
HAe] ofm|eAt Qs B4 A= Table 33 T},
2-87Fsg SHIMAIES] F ohuAk AgRSEFe] WY
= 866.4 ~1220.5 mg/kgo|Att. L F EF ofu| =3l
Eg 2 (Thr), < (Val), #lEl 2K Met), Zko]2I(Lys),
o] &FAl(Ile), 721 (Leuw), ¥'d ¥ (Phe)2] 7 42| %
SHEFS 301.4 ~490.2 mg/kgolAtt. 2 5 WAl
(OK811)0] F oAt 3+ 5 40.4%°] Z4 ofv=2t
Z s JepY A871se oRIMAR FollA 7t
2 =tk 53] FAl(Leu)dt #ddehd (Phe)e] o)
Z+7} 104.0 mg/kg (11.1%)2} 134.4 mg/kg (8.6%)= e}
wom Fal(Lew)el ¢ th2 opMAFe] B ofnx
b FollA 7 B ol gy Ho] USe. ez 7
A1(OK825)> v o=kl A[ZH|QI(Cys)©] 162.1

f

[
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Table 3. Contents of amino acids of edible wild mushrooms

Amino Mushroom species/content (mg/kg)
acid’ OK804" OKS811 OK825 OK829 0OK904 OK1057 T.matsutake
Asp 32.1(3.7) 57.3(4.7) 39.5(3.5) 42.8(3.6) 41.6(3.7) 83.4(6.8) 40.4(4.3)
Ser 50.6(5.8) 80.7(6.7) 71.0(6.2) 73.9(6.3) 66.2(6.0) 67.1(5.5) 55.4(5.9)
Glu 77.5(8.9) 142.3(11.7) 102.4(9.0) 108.8(9.2) 163.3(14.7) 115.6(9.5) 101.9(10.9)
Gly 35.8(4.1) 52.3(4.3) 43.1(3.8) 49.0(4.2) 42.8(3.8) 49.8(4.1) 37.1(4.0)
His 47.6(5.5) 56.6(4.7) 71.6(6.3) 65.8(5.6) 69.9(6.3) 56.0(4.6) 52.8(5.6)
Am 17.4(2.0) 18.7(1.5) 17.4(1.5) 15.6(1.3) 30.1(2.7) 27.5(2.3) 17.9(1.9)
Arg 75.7(8.7) 50.1(4.1) 97.6(8.6) 60.2(5.1) 102.4(9.2) 86.4(7.1) 72.7(7.8)
Thr 60.2(6.9) 60.5(4.5) 72.3(6.3) 67.9(5.8) 64.6(5.8) 80.4(6.6) 62.3(6.7)
Ala 35.3(4.1) 54.5(4.3) 32.8(2.9) 40.0(3.4) 423(3.8) 57.4(4.7) 38.5(4.1)
Pro 56.0(6.5) 52.7(8.3) 40.1(3.5) 40.7(3.4) 56.2(5.1) 63.7(5.2) 40.3(4.3)
Cys 85.2(9.8) 100.2(4.7) 162.1(14.2) 161.9(13.7) 74.5(6.7) 133.7(11.0) 98.7(10.5)
Tyr 52.1(6.0) 56.7(5.9) 52.4(4.6) 60.6(5.1) 48.5(4.4) 51.3(4.2) 50.8(5.4)
Val 44.7(5.2) 71.6(2.2) 52.7(4.6) 59.6(5.0) 51.5(4.6) 57.4(4.7) 44.4(4.7)
Met 27.6(3.2) 26.5(2.2) 24.0(2.1) 27.7(2.3) 20.3(1.8) 19.9(1.6) 21.1(2.2)
Lys 12.8(1.5) 18.0(1.5) 16.5(1.4) 6.9(0.6) 20.6(1.9) 33.7(2.8) 17.0(1.8)
Ile 34.2(3.9) 75.2(6.2) 49.6(4.3) 56.6(4.8) 51.4(4.6) 59.0(4.8) 41.1(4.4)
Leu 44.4(5.1) 104.0(8.6) 64.6(5.7) 81.8(6.9) 72.9(6.6) 88.0(7.2) 57.5(6.1)
Phe 77.5(8.9) 134.4(11.1) 131.6(11.5) 161.2(13.6) 91.5(8.2) 90.3(7.4) 87.3(9.3)
TAAS 866.4 1212.4 1141.3 1180.9 1110.7 1220.5 937.3
EAA‘ 301.4(34.8) 490.2(40.4) 411.3(36.0) 461.6(39.1) 372.8(33.6) 428.5(34.1) 330.8(35.3)

* OK804, Suillus granulatus; OK811, Leucopaxillus giganteus; OK825, Clitocybe robusta; OK829, Leucopaxillus giganteus; OK904, Lacarius
chrysorrheus; OK1057, Gymnopus aquosus; Tricholoma matsutake, positive control.

b Asp, Aspartic acid, Ser, Serine; Glu, Glutamic acid; Gly, Glycine; His, Histidine; Am, Ammonia; Arg, Arginine; Thr, Threonine; Ala, Alanine;
Pro, Proline; Cys, Cystine; Tyr, Tryptophan; Val, Valine; Met, Methionine; Lys, Lysine; Ile, Isoleucine; Leu, Leucine; Phe, Phenylalanine.

° TAA, Total amino acids.

d EAA, Essential amino acids were calculated as the total content of Thr, Val, Met, Lys, Ile, Leu, and Phe.

mg/kg® A 52 14.2%°] FFHE HeiH 287k
St ORIHAL FollA 7S A e AdEelier, g
T oAkl HddEld (Phe)S 131.6 mg/kg, H|ZS
ofm) Akl FFEAHGlu)S 102.4 mg/kg, &71d (Arg)S
97.6 mg/kgE UERH™ TS Aol Hlste] =2 TS
Bk S9TA(0K829)l I ofnikel wd Y
2} (Phe)> 161.2 mg/kg® 2-87Fs8F oRAIHAL FollA
7P = e AReINAL, 2 9 SFEAHGlu)F Al
2E2l(Cys)ol ZH2F 108.8 mg/kg, 161.9 mg/kg®= TFE A
ol Hlste] =Skt =R HA(0K904)0] SFEA
(Glu)3+ 2719 (Arg)> ZH2 163.3 mg/kgt 102.4 mg/kg
2 2 87Fss oAl oA 7P B TS Bl
o 71HAIZ (0K 1057)8] oF~Tt2EAM Asp)e THE 28
7hs ek PRl Bldte] 7P Eokew, 1 oo &
FEAH(Glu)Z A 2H 2l (Cys)o] ThE A Eo] v]sle] &7
AZEATE. A& IR FoA 7P & eIl Fol

(Tricholoma matsutake)®] & 7] x=A4t =k 937.3 mg/
kgollom o] FoA Ha opmiedt F e 330.8
mg/kg®E 2-87Fsd opMAlFol Blste] BlwH w2
AEEFS YERAYE. Mau er al. (2001)3} Yang et al.
(2001)e] S5 AgHAS] ofulit HEe Hre] By
S 712E 8 F 4 2FoE ERETAL RSl )t
A A 258 o2 EAN Asp)dt FFEAHGlu) o2
384 UEF (monosodium glutamate, MSG)3} 22
AV We oAt aFeld, 7 A 25 g
(Ala), 2241 (Gly), A& (Ser), E& 2 (Thr)S ©Huke
Hehi= AditelH, Al /A 2521 ¢71d (Arg), 312H
9 (His), °1&F21(Ile), F41 (Leu), "IE] 2 (Met), HlE
2hd (Phe), ¥ (Val)2 228k YeR= Aot 2 9
Rt o2 gloldl(Lys)d El241(Tyr)S FrjAdx
g ks Yeille 2502 4 Stk ol#fd ofvle
bR FolA AN @uks gdshe Ao sl

pud

Mot



Table 4. Contents of amino acids of medicinal wild mushrooms

Sl obFR BIAle] ofelAt e A

Amino Mushroom species/content (mg/kg)

acid’ OK1041° OK1044 OK1071 OK1094 S. crispa
Asp 76.7(7.0) 76.7(7.5) 70.2(5.7) 69.5(8.7) 45.6(4.8)
Ser 51.3(4.7) 44.5(4.3) 55.6(4.5) 42.0(5.2) 62.9(6.6)
Glu 79.2(7.3) 98.2(9.6) 97.1(7.9) 81.0(10.1) 69.6(7.3)
Gly 43.4(4.0) 44.6(4.4) 52.4(4.2) 43.5(5.4) 37.6(3.9)
His 49.1(4.5) 48.8(4.8) 61.5(5.0) 33.0(4.1) 37.6(3.9)
Am 22.7(2.1) 31.9(3.1) 30.6(2.5) 22.6(2.8) 14.4(1.5)
Arg 62.9(5.8) 49.6(4.8) 69.0(5.6) 33.4(4.2) 127.8(13.4)
Thr 67.1(6.2) 54.6(5.3) 66.5(5.4) 49.3(6.1) 88.4(9.3)
Ala 54.0(4.9) 54.8(5.4) 49.9(4.0) 49.1(6.1) 47.1(4.9)
Pro 73.2(6.7) 57.6(5.6) 83.4(6.8) 54.1(6.7) 21.0(2.2)
Cys 148.9(13.7) 141.3(13.8) 204.1(16.5) 88.7(11.1) 98.3(10.3)
Tyr 30.4(2.8) 26.7(2.6) 47.1(3.8) 22.1(2.8) 51.2(5.4)
Val 57.8(5.3) 51.4(5.0) 60.9(4.9) 41.9(5.2) 43.5(4.6)
Met 14.4(1.3) 16.8(1.6) 22.1(1.8) 13.0(1.6) 14.8(1.6)
Lys 25.9(2.4) 33.9(3.3) 24.3(2.0) 24.0(3.0) 8.0(0.8)
Tle 65.1(6.0) 59.2(5.8) 62.3(5.0) 40.0(5.0) 41.3(4.3)
Leu 85.6(7.9) 74.7(7.3) 83.5(6.8) 55.9(7.0) 63.3(6.6)
Phe 83.1(7.6) 58.9(5.8) 93.2(7.6) 39.3(4.9) 80.1(8.4)
TAAS 1090.6 1024.4 1233.7 802.6() 952.3

EAA‘ 398.9(36.6) 349.6(34.1) 412.8(33.5) 263.5(32.8) 339.4(35.6)

*OK1041, Cryptoporus volvatus; OK1044, Trametes versicolor; OK1071, Pycnoporus sanguineus; OK1094, Daedalea dickinsii; Sparassis crispa,

positive control.

b Asp, Aspartic acid, Ser, Serine; Glu, Glutamic acid; Gly, Glycine; His, Histidine; Am, Ammonia; Arg, Arginine; Thr, Threonine; Ala, Alanine;
Pro, Proline; Cys, Cystine; Tyr, Tryptophan; Val, Valine; Met, Methionine; Lys, Lysine; Ile, Isoleucine; Leu, Leucine; Phe, Phenylalanine.

“ TAA, Total amino acids.

d EAA, Essential amino acids were calculated as the total content of Thr, Val, Met, Lys, Ile, Leu, and Phe.

=5 AT
Ranogajec, 2011) %_”ﬂ 2] g
ofmi=At A 84 B =2 b?ﬂrﬁ 74]7} 010”4
kg Al ?“ﬁﬂ‘ﬂ’é‘ T UE 7P 2 a%do® ¥
2 ATl FHE A87sE opAlRS Bkl
gk #Ajo] F7Hew g ste]e} Akt

Ol ol FE7FsE WAIFE ofrlieat ARt
A AIN= Table 49k k. & o=t AR
Wl 802.6 ~ 1233.7 mg/kgol o™, H ofujieit 7

W] 2o Tt

Ir

AR Z 3ol WMYE 263.5 ~412.8 mg/kgolTh. 2
Z WA (0K1071)0] & obvmAt 3FF = 33.5%¢]
P opuleat 2 P e vehle okgr1se opaly
A5 FolA 7P ESkeh. 53] Bl obn]it ]l
A 2<H|¢] (Cys)& 204.1 mgkg?t AZE =0} k8 7Fs ofAl
HAEERE olUg} 287Fs oRAwAl R Hlsle] €3 =
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7F AEEH 28 B 8IS oRIHAlT oA 7P
= FFAE Bk B oprieaiel B e (Thr)
Abgre] AWellA] =R Fom 1] whild #9S
FAlshs dg opr|iegto g Ja*ur HlﬂA AT =
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Table 5. Contents of amino acids of poisonous/unknown wild mushrooms

Amino Mushroom species/content (mg/kg)

acid’ OK826" 0OK944 OK1039 OK1040 OK1090
Asp 65.0(5.3) 50.9(4.9) 38.0(5.6) 78.7(7.7) 56.7(5.2)
Ser 80.3(6.6) 54.4(5.3) 51.0(7.5) 48.2(4.7) 65.7(6.0)
Glu 92.4(7.5) 83.4(8.1) 80.8(11.8) 84.0(8.2) 133.0(12.2)
Gly 58.2(4.8) 40.9(3.9) 43.0(6.3) 46.0(4.5) 47.6(4.4)
His 61.7(5.0) 44.7(4.3) 49.2(7.2) 43.8(4.3) 53.7(4.9)
Am 17.4(1.4) 18.3(1.8) 45.5(6.7) 37.4(3.7) 25.3(2.3)
Arg 109.2(8.9) 76.5(7.4) 10.3(1.5) 49.6(4.8) 71.6(6.6)
Thr 92.3(7.5) 61.7(6.0) 36.9(5.4) 60.3(5.9) 69.0(6.3)
Ala 47.2(3.9) 48.6(4.7) 22.2(3.3) 62.8(6.1) 47.9(4.4)
Pro 60.1(4.9) 56.3(5.4) 43.3(6.4) 60.6(5.9) 64.5(5.9)
Cys 139.9(11.4) 107.9(10.4) 48.0(7.0) 142.8(13.9) 107.5(9.9)
Tyr 49.2(4.0) 47.3(4.6) 27.7(4.1) 30.4(3.0) 45.9(4.2)
Val 59.5(4.9) 56.5(5.5) 36.3(5.3) 50.2(4.9) 52.3(4.8)
Met 22.7(1.9) 34.0(3.3) 7.1(1.0) 16.8(1.6) 15.3(1.4)
Lys 12.8(1.0) 21.0(2.0) 21.7(3.2) 29.8(2.9) 27.7(2.5)
Ile 62.0(5.1) 61.4(5.9) 34.7(5.1) 58.3(5.7) 54.0(5.0)
Leu 72.8(6.0) 85.6(8.3) 36.1(5.3) 74.0(7.2) 76.7(7.0)
Phe 120.6(9.9) 85.8(8.3) 50.1(7.3) 51.7(5.0) 73.9(6.8)
TAAS 12234 1035.2 681.8 1025.4 1088.3

EAA‘ 442.8(36.2) 406.1(39.2) 222.9(32.7) 341.1(33.3) 368.9(33.9)

" OK826, Hypholoma fasciculare; OK944, Amanita manginiana; OK1039, Perenniporia subacida; OK1040, Lenzites betulina; OK1090, Pip-

toporus soloniensis.

b Asp, Aspartic acid, Ser, Serine; Glu, Glutamic acid; Gly, Glycine; His, Histidine; Am, Ammonia; Arg, Arginine; Thr, Threonine; Ala, Alanine;
Pro, Proline; Cys, Cystine; Tyr, Tryptophan; Val, Valine; Met, Methionine; Lys, Lysine; Ile, Isoleucine; Leu, Leucine; Phe, Phenylalanine.

° TAA, Total amino acids.

d EAA, Essential amino acids were calculated as the total content of Thr, Val, Met, Lys, Ile, Leu, and Phe.
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