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Study on the ldentification and Contents of New
Amino Acidin Edible Mushrooms

Thl-Hyeob Re

College of Pharmacy, Sookmyung Women's University, Seoul 140

Free amino acid in ethanol extracts and total amino acids in hydrolysates of eleven
species of edible mushrooms were analyzed and determinated the contents five kind of new
emino acid by means of amino acid autoanalyzer and gas liquid chromatography. The result
obtained from this study are as follows.

1) Five kind of new amino acid turned out to be a-aminobutyric acid, allo-isoleucine, eth-
anolamine, 7-aminobutyric acid and ornithine,

2) By means of amino acid autoanalyzer, the monoethanolamine was identified on the
chromatogram ahead of alanine, a-aminobutyric acid between peak of threonine and glycine,
allo-isoeleucine between peak of valine and leucine, isoleucine, 7-aminobutyric acid followed
by proline between peak of leucine, isoleucine and methionine and ornithine between peak of
phenylalanine and tyrosine

3) By means of Gas liquid chromatography, the a-aminobutyric acid was identified on the
chromatogram between peaks of alanine and valine, allo-isoleucine between peaks of methi-
onine and isoleucine, monoethanolamine followed by 7-aminobutyric acid between peaks of
phenylalanine and ammonia, ornithine between the peaks of ammonia and lysine.

4) Of five amino acids which were identified, ornithine was the highest of its content in
the mushroom extracts, and allo-isoleucine, ethanolamine, and 7-aminobutyric acid came
next in decreasing order.

5) Also which were identified, ornithine was the highest of its content in the hydroly-
sates, and a-aminobutyric acid, 7-aminobutyric acid, allo-isoleucine came next in decreasing
order, ethanol extracts and hydrolysates of Auriculariaauricula-Judae(Fr.) Quél species
didn’t contain any of five kind of new aminc acid. Ornithine also was the highest in the

hydrolysates of 1l mushrooms.
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Detector: Flame Ionization Detector

Table 1. The Edible Mushrooms examined

™ % xE, BEA

B OB 4 g2 %
LI

Agaicus campestris Fr.

=Psalliota campestris (L) Quél.

oF % o] Agaricus campestris

=R RRRCAEE Pholiota nameko(I. Ito) S. Ito
et Imai

| A Auricularia auricula-judae(Fr.)

Quél
Tremella fuciformis Berk,

Tricholoma matsutake S. Ito et
A Imai Sing,

* =Armillaria matsutake S. Ito et

Imai
Pleurotus ostreatus(Fr.) Qusél

Lentinus edodes(Berk) Sing.

=Cortinellus edodes(Beak) S. Ito

et Imai
# 7 W A Ramaria bortrytis(Pers.) Ricken
=Clavaria botrytis Pers.
& o B9 A Coprinus comatus(Fr.) S.F. Gray
A 9 8 A Gyrophora esculenta

Agaricaceae(FEH A H) Haratake

Agaricaceae(FE8 A L)
Strophariaceae(S-3 W A &)

Mushroom, flesh
Nameko

Auriculariaceae(E-o]f}) Jud’s ear dried,

Kikurage

Tremellaceae(& -Zol}) Sirokurage

Tricholomataceae Pine agaric, #lesh
(Eolul AR Matsutake
Tricholomataceae Fungus dried,
(o)W AR Hiratake
Tricholomataceae Fragnant mushroom,
(Fol AR dried, Sihitake

Clavariaceae(#}g] ] A F}) Hokitake
Coprinaceae (g -Z¥] A %) Sesakurehitoyodake

Gyrophoraceae(H W A #}).  Sugee, dried




Table 2. Measurement Condition

Column size; 6.3mm IDX140 cm
60°C constant

Ion exchange resin: Chromobeads-Type A

Temperature:

Flow rate:
Buffer solution: 30 ml/hr. (0.5 ml/min)
30 ml/br.

pH 2.875, pH 3.8, pH 5.0 Na-
citrate buffer sol.

Ninhydrin:
Buffer solution:

Buffer change: Gradient elution device(auto-

grad).
Chart speed: 6 inch/hr.
Wave length: 1) 15 mm tubular flowcell, 570
nm(red)
2) 8 mm tubular flowcell, 570
nm(yellow)
3) 15mm tubular flowcell,
440 nm(green)
Analysis time: 21 hrs.

Recorder: Bench Type shelf balancing recorder.
(Shimadtzu R-101)
Syringe: Termo micro syringe(10 gl)

B) Chromatographic conditions -& Table 33} 2},

Table 8. Mearsurement Condition

Column 3% OV-17(80~100 mesh shimalite)

3mm¢X2m boronsilicate glass col-
umn

Temperature Injection port: 290°C

Column: 80°~240°C(4°C/min)
Detector: 290°C

N,: 40 ml/min

H,: 60 ml/min(0. 8 kg/cm?)

Air: 880 ml/min(1. 2 kg/cm?)
Attenuation 3.2X1078 a.f.s. (ampere full scale)

Flow rate

O R %

1) Amino acid standards: Chromatograph F Te-
chnicon Co.&l &AW (2.5 pmol/ml)& A-g-3 v},

2) Amino acid fE¥5, : E. Merck 81 #5088

3) n-Butanol « HCl; n-butanol 100 ml &} dfy HC1
gas & E3A7h

4) Methanol (anhydrous); methanol 500 mle)
magnesium 5g-% o] reflux A)A FF3c}.

5) Methano!l « HCI; anhydrous methanol 100 ml ¢
dry HCl gas & Z3A 7).

6) Methylene chloride(anhydrous); CH.Cl, 100
ml. anhydrous calcium chloride 25 g & fmnsle 30
E5at reflux AA SRt

7) trifluoroacetic anhydride; E. Merck A] 534
e 292 g

8) Substrate; OV-~17(phenyl methyl silicone)

9) Support material; acid washed 80/100 mesh

D) G.C.o4HrIv] = A FHEES &K

1. EF9 =4

1) Amino acid standard(17)E nwn}Ada teflon
culture tube o] 0.3mlHgsle CH,Cl, 1ml & jnste
60°C ol A MEEZ-F3te F2-& b AlA

2) Methanol - HC1 1ml & jpsle] 2ol 4 30453k
ol 28 kA 7| 3 60°Cell A zHFFFebe kAl A =24
e}, )

3) n-Butanol-HCl 1ml & »}sle glycerin bath ol
A 150°C, 587k MEF- 100°C o4 1417k ester {EA]
712 AGFHetd A AEALH,

4) CH,CIl, 0.7 ml ¢} -trifluoroacetic anhydride(T.
F.A.A) 0.5ml & fmste & £8e] 2 g 100°C
A 1A 7t acetylation A7} ZeFEH5t¢] amino
acid ] N-TFAA-n-butylester 3 K3ty Z 241 F
G.C3ll HEAREh

2. WIRY ZA)

Amino acid & FH#¥ 0.5ml & Bt =kA 2
teflon culture tubed] ¥ e EFqe FAH
Z& o R kS ZA e

Amino acid 9] gl &-& WA FRHell =zt
Baysl: 549 Ninhydrin B#4Eel A.A. 8 chart
speed (6 inch/hr.) & w3 st HRYES ] FEE &
45 % fraction-g =i} Na-citrate buffer fra-
ction o] =},

o=} HEy WAel st AL T E AHgsta 2@
o)Al AL A fraction & Fehe TFAA FEZAE

L=},
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1) AAx0l 2l MEL otn[Eel Chromato-
gram RE

1789 EFobv| mER-& 3R el 0.5 pmol «
ABA & £3%9 chromatogram &= Ala 9} Vol A}o]
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Fig. 1. Chromatogram of standard amino acids.

ol frfste], e Wz AMY = Allolleu
Met 9} Ileu A}o] 2] peak ¢} ¢ x5}, Monoethan-
olamine & phe oF NHaipo], r-ABA & vtz = vh&
ol {f8%}% ornithine & Lysul& ol fr@Egich,

ol 9}zke] ERyolw xMhE ©HLE AV HRRE
of olo], 17/ EFoln] =Myl Z& MWEL 2.5
millimol 2 #}7) $18kd 173 a-ABA 0.0511, Allo-
Tleu 0.0656, Et(OH)NH, 0.0355, ¥-ABA 0.0511 =
Ornithine 0.0843g & 1788 EFolv] =Bhweel ®EAS
o & £%F chromatogram = Fig. 13} 2t}

2) G.C3:o0ll o3t MMZ2 Oinj=EE2 Chromatoe-

gram R58
17789 = Fotn] B} chromatogram 3 1] $3)

o 1k 17M0k] e 4Bt T.FAAFE
AS st AT 17800 ol 584 iy
Be @4 Hmstd KEY chromatogram pattern
& Fig. 2% 7}

3) AAMo &3t w{Ach 7ol MER OiolxcER
SRER

¥l Q¢ Ethanol(75%) Haifpel AsAL MHEolsl
wEpe 223 BmAS Y6 N-HCL, 110°C+1, 70
hrs)ell H# AL ol e TEUC 1TM 56
8] #okn] S SBERE Table 4,591 2k
iAol 961 A ethanolamine & vk F b A
FolW 4, #EWAd, €H4EAe &EHe 7-ABA
£ E04, gz, Al a5 duh 2
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Fig. 2. Chromatogram of 21 Amino Acids

Fig. 2. Chromatogram of 21 Amino Acids.

Table 4. Contents of free new amino acds in edible mushrooms mg/g

sample Uy E g o] 31Zo] el PP

gl ok = 3 R0 A = A A mEAE A elw] A

m el A el 3"]‘2\; SEEEE Folw A WAl Eaw A #el¥ A WA SRR B

a-ABA — — — — — — — — - — —

Allo-Ilen — 0.001 0.0008 — — — 0.001 0. 002 — 0.0007 —

Et(OH)NH, — — 0.0005 — ~  0.0009 —_ —  0.001 0.009 -

7-ABA 0.02 ~ 0.013 — - - - - — - 0.01

Orn 0.005 0.013 0.006 — 0.0009 0.0006 0.001 0.0004 0.00L 0.008 0.00002

H 0.025 0.014 0.0203. — 0.0009 0.0015 0.002 0.0024 0.002 0.0096 0.01002
note:—(negative)

Table 5. Contents of total new amino acids in edible mushrooms(mg/g)
sample [ 2o 3 Eol et R

E 2] kg 3 i=) el T A y = = A3 A TFEAE gawA

amino acid ™ A oFgol 3‘4‘2\; WA W A £o] ¥ 4 WA T A e i A WA o 2] w4

a-ABA 0.18 — — — 0.17 0.47 - — 0.35 — —

Allo-Ileu — 0.07 —_ — —_ — — — — — —

Et(OH)NH, — — — — - — — — — —_ —_

7-ABA - — — - - —  0.37 1.25 - — —

Orn 1.03 1.24 0.65 0.11 0.16 0.45 0.23 0.46 0.21 2.18 0.33

B 1.21 1.31 0.65 0.11 0.33 0.92 0.60 1.71 0.56 2.18 0.33
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7-ABA & JF2 = &&= 9t
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A, FolwlA, A M ghe] Yo, Allo-
Jleu & offolW Aellnt &FEe] Yrt. T-ABAE =
e, Eawddl 4FH4 3l.2n, ornithine -2
25 A &8 RS g, a2 vhgel a-ABA,
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o R
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AA B A 114928 ethanol #iHi4y 2 BRINKS
ey BRYSHE 568 M2 olvlxMel &FY F
A= 258G Aste 4 oJHSmE RHEE 7
A2 Ay GCHEeE ®REY Ast: Fie 3~9%
ol &olm A BINASEYOlA a-ABA 2L Ornol
W (Fig. 3. RED.  $9ENAY  ethanol
WA Et(OH)NH,, o-ABA ¥ Orn ¢} (Fig. 4,
S 2), 283 B A ethanol #iH4pel 4 Et(OH)
NH,¢} 7-ABA 7} A &3¢ v(Fig. 5, R 3), ek
2w} 41 9] ethanol i #ell A = Allo-Tleu mle] A &3

ou (Fig. 6, W6 4, FENA Bk
&4 Orne] AEEHH(Fig. 7, A 5. 2= ¥
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Table 6, Comparative Results. (A.A & G.C method)

RBER ¥4 A = AA Bl 3t BHBERE G.C kol 3 HHBER
S-1-Hyd  eluldlel BmAS#Y a-ABA a-ABA
Ethanolamine * Ethanolamine
S-2-Ex. <329 QY ethanol #EY Alio-Tleu. a-ABA
Orn. Orn.

_2_ = T-ABA 7-ABA
S-3-Ex. =1 A ¢ ” Orn. Ethanolamine
S-4-Ex. el w4 9 ” 811‘111(.)-11611. Allo-Ileu
S-5-Hyd. 9 Ew A8 BinkaEY Orn. Orn.

S-6-Hyd. WA Bk EY a-ABA Py,
S-6-Hyd,  x=w A BIkE s a-ABA GalA

BrhiE 290 S99 ethanol lH4el gl
A, A.A oA = Allo-Ileuo] BE#ESl® uldtd G.C
gl A= = A gkokel. 2l G.C Hol4 a-ABA
7t HiliEd A AAENA BEEA S AL 4E
49 2w 4 o a-ABA 7} Qlrhw £5 =8l % ethanol
ol #ihs< germa FAEHA gev.

aEl3 AR E 33 E¥A9 ethanol Hiliysl R
¥ 3 491 ele 8] A9 ethanol Hifi#yol UiA oF
78 ERE A" @A ek @4 BlHE b=
B B2 45E T AL Aol oo HH
Byel ol HmHEAY 43 =+ G BBRE
H5ol et A 2on %A JRd BRE 53
o BFslamA g

el 3 Bk g gkl {kshd, tryptophan & 5%
3 WEEe EERA %ow Ress'Pd] 93wl 6N-
HCI, 100°C ¢] ¥BRMER 24FRT Ink7#ER: threo-
nineo] # 5.3%, serineel' 10.5% ZA4dcizm &9
Lw = S More'®Fo] 23l 228F[ MK HREE,
threonine, cystine, tyrosine-& #y 5%, serine-& #
10% st3)"vba &4, valine, isoleucined]
Akl =) 7o DlLES 2% A= Ydvtzm gk

a3 MECtel =B sl methjonine & Fi{k
o] metionine {4 (methionine-sulfate)e] 3
HE™] genz AAPoR o] A 3x @
wha 3ot '

e ddr

N.& &

fHM A 11588 ethanol iy =l BINKSBYT

o oty sl Zotn| xS RS AT A3
ol A 17888 R5 obw] mfslel 58 ARE olnw
Fol sl o o8 EaAlE BTl gloj4l =
3 2L BRe ddet

1. 5888 M B3 ofn] L& a-aminobutyric acid,
Allo-isoteucine, Ethanolamine, ¥-aminobutyric acid,

- B Ornithine4-&- A AE 9 GC BEoE HEZs

et
2. AA B4 9359 a-aminobutyric acid 8] c¢hro-

matogram -& alanine 3] valine 4}¢], allo-isoleucin

2. methionine 3} isoleucin A}¢],

ethanolamine -2
phenylalanine ©}-&ol], 7-aminobutyric acid &= amm-
onia ¥} 2 9] fizfBol}, ornithine-& ammonia &} lys-
ine Ako o] frBTE B3 e

3.- G.C, ol &3t ethanolamineo] alanine #l=2
akdll, a-aminobutyric acid += threonine 3} glycine AF
r-aminobut-
yric acid = proline u}l& ¢Fol =]z ornithine -
phe’nylalar;inesx} tyrosine A}o] o] $=g-& Felslg
=,
4. W44 ethanol Fli%yh, 1784518 Al 2-golq]
xFpo 2L ornithineo| 7} mke] -3¢ goH
2 v}&-¢ allo-isoleucine, ethanoiamine, t-aminocb-
utyric acid & JHolwt, EolW A 58 MRS
obu] o] LA E HIMFAR kel

5. WA XS BYl AL, ornithinee] =F- A
239 on, 4EMTE a-aminobutyric acid, 7-ami-
nobutyric acid. allo-isoleucine o] t}. ¢

FoR £ 4T HR <A MAFY AR oy

o] of], allo-isoleucine += valine &,
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