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Determination of Unusual Aromatic Compounds in the Mushroom, Agaricus

bisporus and Their Behaviour under the Cooking Condition
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The particular compounds, 7-L-glutamyl -4-hydroxymethylphenylhydrazine (Agaritine) and
7-L-glutamyl-4-hydroxyaniline (GHA) in the mush room (Agaricus bisporous) were colorimetrically
determined.

The contents of Agaritine and GHA are estimated to be 1.64 gmol (0.438 mg)/g.f.w. and 3.16
pmol (0.752 mg)/g.f.w., respectively.

The behaviour of both the compounds in the fruiting bodies were investigated under the cook-
ing conditions (boiling).

About 60-70% of Agaritine and GHA were extracted with water or 1%, NaCl solution at 90°C
for 10 min, but about 20% of these compounds still remained unchanged in the fruiting bodies
after 30 min-boiling. GHA was more extractable than Agaritine with 1.09% NaCl solution but
GHA in the saline was rather l1abile to be decomposed by oxidation.

Agaritine and GHA could be detected in the soup of the 3 years-stored canned mushroom, but
not in the fruiting bodies. It was assumed that the degradation might be inhibited with the re-
ducing agents used for the prevention from enzymatic coloring.

(Received December 9, 1992)

Keywords: mushroom <=y ¥ 2 — A, N-y-L-glutamyl-4-hydroxymethylphenylhydrazine (Aga-
ritine) N-y-L-ZV X I A4 FRF Y RAF N T a=2—b N 5DV, N-y-L-glutamyl-4-hydroxy-
aniline (GHA) N-y-L-ZXV X I N4 FrFor7=VV,

1L & =
INS BRI T ABPEF 2, =y Yab—A
(< b}, Agaricus bisporus) OFEBFITIE, & v 2

% r-L-glutamyl-4-hydroxymethylphenylhydrazine[I]
i3, RROe ¥F7 o vBREEE LT, RRDILEHD
—2>TH%5. Toth 599 X % & Agaritine X b ERET

7ERRT 3 JBUSNC, ¥/ aRCRBRYRIES v 2
IHERT { VBEERIRUDELT, EElD=vET)Y
VIBELEMRFEET AV, Bl <y var—2DRE
3% Agaricus BO¥x ) 2 i3, RBEOEEEEKLE
#¥CH 5 4-hydroxymethylphenylhydrazine % t* 4-hy-
droxyaniline 33, y-L-glutamyl ¥k (Fig.1) & LT
ER Tz &M bh T3, Agaritine DETHLA

% 4-hydroxymethylphenylhydrazine & N’-acetyl %
BEO~ T AR IIBEOFEEERICSCERBORLE Y
RO EOHREDH 5. HELOI< Y ARHWT Aga-
ritine DRBHLYBRHF L TVWBH, =y Vo b—2sD=x
2 — VBB YEER VL LTWB 2 Ehb,

SR LR\~ Agaritine D H D OB OWTIXH L
MCiew. BEERT 5B o Agaritine 2D 3 DD

(465) 37

NI | -El ectronic Library Service



Japan soci ety of Home Economics

AARBR¥EXHE

COOH
H;N—-(":-H

éHxHLCONHNH<::>CHAH{

[(I]
COOH

HzN—'(::"H

éHAHhCONH<::>OH

Fig. 1. Structure of N-y-L-glutamyl-4-hydroxymethyl-
phenylhydrazine (Agaritine) (I) and N-y-L-
glutamyl-4-hydroxyaniline (GHA) (II)

PERKE X 5 EF OB BRIHERIh TV, EED
TARMEFE R D, RARD aniline FHETH S 1-
L-glutamyl-4-hydroxyaniline [I] (GHA) 2%, =~ &
a = AR KT HERNBEOTELEH Lo TS
T EERIMFET A LD, X aFHE X M O RBR
LOBEY O THENT, v v at— AhOK

BickER 7 1 ) BEOTEAMRIC T 2EROE

B O XEMARELT> TELPY, LasLikdb,
ChOFEGPCFEETIEET I VBBV HRE - T
B ED X 5 hBBIY L AN DOWTINEEA LW LS
CIhTWiW., RFRC BT, FHEBSYL R
by, Ty Yal— APORBREFBERILSHERL,
BREBEUET CORBHLALICTHZ EXANEL
TERTT-> . BAHRC W T LEEAWDOE
BErodbokBtl, #%, EBHELLTT I /B
PP - CTWi-ERBICfIH Agaritine K GHA
KRR TH Y, roffiELMBEREYHLLE. &
DOREEX AT, Ty Yar—2FEHEF O Agari-
tine RO GHA o n#GRABRIC K1) 5 B HER ¥ KE
L.
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(1) EB&H

AERITII< v v 2 V— & (Agaricus bisporus) Dk 7
A rEYHVWER. R & L FEHI1Z, Hammond 510
DERIC L 5 stage 2 KM THH0OT, RALLTH
Fxh, FLEEMTIHELTERIRTVWSL£0ER
# 2~3cm OFEH (FHER 3~5g) THD, BRE
BROBRK I VEERFR L boXFERHLL.
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(2) £BH®:
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Agaritine : =, Y. r— A X b Kelly WD HER
X hhH, BEELUCREBEMY LR L L.
4-aminophenol : Sigma # X O AL b D %, K/
=R —NMIDEREGYEVEL, MELTERLL.
2) ARoRH

Ty Val— Ak, TEEOBEGELYEELT, A7
12 (BARCFETR 2mm BOFEYH) L LTHIL,
AR OBEL LD - .

3) ZXROAE
2EFROREIL Kjeldahl PR - 7.

4) HHET I ) BROSH

W7 3 7 BEOSHI, BiY TRV, =& -
PRI VALY ¢ VBESY, 73 BABIHT
Fhe X b, AERSOTECE TN - EB L.
5) Agaritine OHBEER

Agaritine DOEEIL Agaritine X hEEINAKSBIC X -
T4 U7: 4-hydroxymethylphenylhydrazine %, LI F
WRTHETRIEZ XY o7 V=v 2 c#\ Db,
ST Ny 7YV VIEPRIY T SEEE LTHELL.
A%, A8 1.0ml = 2N HCI 1.0ml % jin %2, 100°C
HEPIZT 25 DMK DEEFT - 7o, 100mM SeO,
LOml %fn 2 T3 M B@EH%, 0.3% N-l-naphthyl-
ethylenediamine/ethanol 1 ml %1%, SEEIC 20 /- EIHE
b, ERLIcEBFED 545 nm 1 2BEE X H BIE
L. BEIZ KT % 4-hydroxymethylphenylhydrazine
I0AERTA7 VERD 545 nm 2 k1T 5 AREER
i3, e=2.31x10¢ ¢h 5.

6) GHA ol taER

GHA oER1X GHA ORISR X - TERT S
4-hydroxyaniline %4 v V7 - 7 — A BFEHEH LA
ELRW. B, 3% 1.0ml = 2N HCI 1.0ml i
%, 100C 1 B oA sr#E€, 5% phenol %&is2.5
N NaOH 0.8ml & 2.5N Nay,C0O;0.4ml *inx T
e 30 MR - 7ok, 4B L7 indophenol f3%% 600
nm 1 ABREE X Y PIE L. ABER W15 indo-
phenol @ 600 nm iz 13 % € A% AL, ¢=2.15x%
104 CH 5.
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MEBEREORERGEY2 WOCRKEEL, HFHhE LTK
RO 1 BREKEAVE. FEEXDLH T H T I
FRLUTCEALL. MBKFETTOy Yab— A0 D
o Agaritine U GHA oH®RIZ, EdBRDAST AR
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=& - AT R L, MEEE2 ERoFE LS
BB e L.
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methylphenylhydrazine # 7 VEYZHWTHE L
TR DBES Y Fig. 2R Lic. AERICIGH LICHIE
BB\ TiL, Agaritine 0.2 pmol ¥ TOBRERITIR
FirERE LR L. B Agaritine OFRIMERIC
BWTh, EENCERINS Z LR ok,
AETHWEERETIL, Bl V5o vozani7 Vi
FKLLTEEXND. <=y vab— AL Agaritine [
NS B CIBEEOFEERED e V7 v v ILEWL
ST, thoRBEDOREE~OHBIERL S 5.
AV F7 27— VEWCISGHAECEOKRER T
Fig.3 wR$ X 512 0.2 ¢ mol ¥ TI3B IF 7 Bigik %
ALl AER 7=/ -V (BERXTVE=T) OF
BELLCICHINRTWBHETHEHN, 7Trr sk
BHTCEE? =/ —VERIBLTA Y F7 =7 —VEBR
YR TAEEE~ v v v — ahRIEERT, L
oo THEET% GHA X b+ % 4-hydroxyani-
line BN ERTHZ LEHFEETH Y, LORMEY
DEBRLEHRLS 5.
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ERCYHBELRBREFAOREN, BRAREI+IEL, &
BELLTHRIRELDOTHD Z EAREhi.
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Fig. 2. Standard curve of Agaritine by diazo-dye
method
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Fig. 3. Standard curve of GHA by indophenol method

ritine ' GHA B, FREE lg 4 ExD kD
1. 64 pmol (0.438mg) FK* 3.16 pmol (0.752mg) &
HEIhic. COBRIE, WEehclkTrER L,
=& ) —NABEHEROM 1l Brhdr ek b,
2y Vall— 2hOEBRLFERLEYTH B LI,
FORBRICEED DI RMBEENH R LERTNEE
BYTHHZ ERRLT WS,

() Ry Vat—ahD £HERET I VBAR UV Agari-

tine, GHA On#iE &Mt T BT 5 BHER

1 EEET I BEOER

90°C BAKFTO=y Vab—ahbD T 3/ BEAHA
L&Y OB ER st Lic. Agaritine & GHA »k&
WIHEBET 3 B 43I O\WT, T I BN ENIT X
HRIE LRI, £T07 3 7BROWTERIE—E
LTkh, TOFHE R, MB100H T66%, 3045
BT %L, 73/ BEIBZTMBITHAER &
BT LRI NI

2) Agaritine X' GHA OFEHER)

KBHBL1 BREKPCTHB LIy Yav—A
B0 Agaritine RO GHA o, B~ BERY R
YH2£8% Fig. 4 RV Fig. 5 R L7,

Agaritine OFEHIL Fig. 4 kiR Lz 244, 28R
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Fig. 4. Elution behaviour of Agaritine in H,O and
1%, NaCl solution at 90°C

—0O— H;0, —— 1% NaCl.

A EAEIT S TRIERFEOREBH Y R L, FEE PO
Agaritine %, BFID 10 SECELHICEHAL I D,
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nicH, To#k 30 0¥ TOBEMIRACETL, 304
BOBHRIIENRFNT8 %, 11 %THote. BEAID 10
SR 2B O%EENL, FROHEET I BEROE
W8 & iF—8T 5%, 30 BB OREH B It
D7 3 BECHE L TH 10 %E\E%EZR L. Table
1 230gm#go~<y var—2ak, ERFETRHRAN
TopEE X D #l R T, BET S Agaritine 2 JIE
LB ERLY. (2IEHER{ED Agaritine 23< y v o
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OEBEHRIZEFRFNR 51 BRO 61 BThH-Tc. MB1%
BEABC T BRI, BKCHENTEECERHT
BY, 102HOMBKT, FHEIRAMECEL, 84
%D GHA MBI ElET 5 o E R Lich, 304
HOBHEZ, 100HOBHECHLT, R k20
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Fig. 5. Elution behaviour of GHA in H,O and 1Y%,
NaCl solution at 90°C

—0O— H,0, —@— 1% NaCl.

CHBRESHEF 7 208K L Y BERT5Z ¢ %RL
T3, Lo L, Agaritine BJL Cix 30 2in #4 4
RoeehBHER LR LI 213, FONHICRIEREM
DY, =y Var— rABOMBERIZE L, Th
Lo BB L c»BbhELDELELDR
5. —7, GHADBAR, 1 BREATI T 10
5o GHA o Bk ol HERBAT 5 01, Bl
BNBETIESVBEEIhZ D, —BEHELE
GHA oLz X 28% (ER) »ETL, 1V F7 =
= VERIS>THRAIEIhiciolcd D tELZ LR
5.

(4) =y va— 24555 D Agaritine K O GHA

=

ASAALIT gy Va—aDKEEE P D Agari-
tine RV GHA B#% Table 2 iR L. HEMT T
BhomBMBIZL Y, <y Y2 /b— sFRD Agaritine
RO GHA 3t ERPRBH S h, SFERCBVTD
— BB ENTCRBRETAZ L RRLED, FEMEPI
BEREACBRETAZ LIXTE o, ZOBEBEL
Tik, MIBCEWCEBEHIEERILZ2ETH (7
2 aNEVBE) OFEY, AILEHOSBEEIML T
b0LELZONRS.

Table 1. Agaritine in the fruiting bodies before and after cooking

Condition

Agaritine

(#mol/g.f.w. (%))
Before treatment Fruiting bodies 1. 64 (100)
After treatment Fruiting bodies 0.33 ( 20)
at 90°C for 30 min Soup 1.28 ( 78)
40 (468 )
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Table 2. Determination of Agaritine and GHA
in canned mushroom*

Agaritine GHA
Sample Year (¢ mol/g or ml)

Fruiting bodies 1 + -
Soup 0. 166 0.276
Fruiting bodies 3 + —
Soup 0.139 0.132
* Sliced mushroom in water. + Detectable, — Not
detectable.

DEOKERIVERT DL, <~y vat—adhDBE
REBELEWER, 30 PHOMBHEEIC X - T# 80
%13, BIrPCEH IR Z EXBbhEkot. 20
BRIBELY ABEBLTVDE Ry Val— 2 BbD
Agaritine DEHEBH L L—FKT 5. TLREOFEEIT
GHA o *RETHH, oELY LRET S Z E0NR
Shic. ThbooEENS, BTHEYEETIE oh
LOLEH DK 80 %ikkrE S h, BT S T &
ALIRWEEZLRDL., LhL—FT, chbofksy
W, ¥/ 20RRCEEBES T ENRTFHRINS MO
7 3IBEELR—0EBERTI LS, INBGEER
DEITDOBREL, ¥/ aBBOERKOREL V5 A
BT, AR FETIRWEELLRS.

4 E B

(1) =y ¥ o — 2 (Agaricus bisporus) (ZHELET B4
Bl AEBHEILESY, r-L-glutamyl-4-hydroxymethyl-
phenylhydrazine (Agaritine) & p-L-gluthamyl-4-hy-
droxyaniline (GHA) #E&3 % BT, fEcHhEak
ELT, PTYVERBAVIET =/ — VBRI LR

(2) FERTHT LI 7 VEEAVEZ 27—
THITE L1- Agaritine K0 GHA 13, HiffEE lg 4
e DD 1. 64 pmol (0. 438 mg), 3. 16 pmol (0. 752
mg) THo'lo.

3) MBRBLEETERT D=y va— a0
Agaritine % U* GHA o 90°C ii#4 T COKRD | &
BAP~OEHEBZ BRI L. Agaritine |3tk
RTIER—DOEB /R L, 10 2HTH 60 % p3ERn
EH 2h, Zotk 30 M OINETH 80 BHEHKFIC
e BEH L. GHA 33ykehTix Agaritine & JE{L

Lic#Bi2RLch, RECHFLEIXGHA o #{R4E
THMB, —HTHREES ZEARE hi. 3040 0m
BT 3\ T Agaritine (34 20 B FEEPIBE L.
Flowy vab— AREEND Agaritine, GHA A D
HEHET 2 Bkl TANRRERLEM, 90T,
30 3 DOMBCTE DK 90 % HBH X h B LAVREhi.

@) TEDO =y ¥ av— s KEEF BT, 3EM
BRELLEEFROBKIIC S Agaritine R GHA 23§
HE i, ZoFEE L, Agaritine KU GHA O/MEMN,
MIFER IhIBTHOFLETHZ bhiclkd L%
25hB. Lhl~<y var—akECiy, mtam
BRIk o 1.
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