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A rapid and highly specific analysis of labile
and genotoxic agaritine in mouse plasma
using liquid chromatography-tandem mass
spectrometry
Kazunari Kondo'*, Asako Watanabe', Tkuro
Abée?, Hideya Tanaka®, Hiroshi Akiy.ama1
and Tamio Maitani'.
"National Institute of Health Sciences,

*University of Shizuoka

A rapid and specific method was developed

using liquid chromatography-tandem  mass
spectrometry (LC/MS/MS) for determination of
labile and genotoxic agaritine in mouse plasma.
Agaritine

[B-N-(y-L{+)glutamyl)-4-(hydroxymethyl)phenylh
ydrazine] is one of phenylhydrazine derivatives
contained in mushroom and is suspected to be
genotoxic. However, there has been no reliable
analytical method to evaluate the toxicity and
disposition of agaritine because of its instability
and non-specificity for detection. Agaritine is very
susceptible to oxidation in air and decomposed by
acids, bases, and even trace metals in water. We
have developed a simple and highly specific
method for mushroom hydrazine agaritine (MW
267.1) in mouse plasma. Agaritine standard was
synthesized according to the method of Datta S.
and Hoesch L (Helvetica Chimica Acta 70, 1261
(1987)) and the purity was confirmed (>95%). We
assigned the structure of synthetic agaritine by

high resolution (HR)-fast atom bombardment

(FAB) and 2-dimentional nuclear

magnetic-resonance (NMR) analyses.

After agaritine or agaritine-containing
mushroom was orally administered to mice, blood
was collected every 20 min, and plasma was
prepared and then deproteinized with acetonitrile
followed by methanol. The resulting plasma
samples were dissolved in mobile phase (0.01%
acetic acid:methanol=99:1) without further SPE
cleanup. Two fragments (266/248 and 266/122) in
negative mode were monitored simultaneously.
For determination, multiple-reaction-monitoring
(MRM) was performed with the characteristic
fragmentation ion m/z 266 — 248 for agaritine.
The recovery of agaritine from mouse plasma was
approximately 73+4.4 % (n = 11). This is the first
report for the specific determination of unstable
agaritine in mouse plasma, We have also showed
that agaritine level in mouse blood reached

minutes after

After that,

maximum 20 agaritine

administration to mice. agaritine
gradually decreased until 100 min, then
desappeared from biood.

Without specific determination method, no
evidence for agaritine metabolites has been
investigated to date. To obtain the structural
information  for agaritine  metabolites in
agaritine-administered mice, LC/MS(/MS) system
coupled to photo diode array detector (DAD) was
used. By comparison of the result from
agaritine-administered mice with that from
water-administered mice (control), one unknown
metabolite of agaritine were found and the

structural analyses are in progress.
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A new method with sensitivity and specificity

method for detecting and quantifying

genotoxic hydrazines, agaritine and
(HMPH),

liquid

4-(hydroxymethyl)phenylhydrazine
has been developed using
chromatography—electrospray tandem mass
spectrometry (MS). Synthetic agaritine and
HMPH were structurally assigned by "H-, "*C-
and two-dimentional nuclear
magnetic-resonance (NMR) analysis (HMBC
and HMQC), high-resolution
fast-atom-bombardment (FAB) MS and time of
flight (TOF) MS. The polar molecule agaritine
was separated on an ODS column using
0.01% AcOH-MeOH (99:1) as an eluent with a
simple solid-phase-extraction cleanup. There
were no interference peaks for any of the
mushrooms. Recoveries of agaritine from
spiked mushroom samples were 60.3-114 %
with one exception. The intra-day precision
values were 5.5 and 4.2%, and the inter-day

precision values were acceptable (15.0 and

23.0 %) as agaritine is unstable. The limit of
quantification was 0.01 pg/g. Even a trace
amount of agaritine in mushrooms can be
determined using this method. We also directly
analyzed HMPH, an active free hydrazine form
of genotoxic agaritine, even though it is highly
unstable, and obtained direct evidence of its
absence from mushrooms. A precursor ion
scan confirmed that agaritine derivatives,
which could exert a similar toxicity, were
absent. The results indicate that this specific
and sensitive analytical method for detecting
and quantifying agaritine and its derivatives
could help to evaluate the risk of mushroom

hydrazines to humans.
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fDFIEL, TR E Vo, KT
~T milliQ synthesis A10 (2 U R 740) THREE L
72 18 MQcm LU EDO#BHIK A Lz,

3) @&

ICP-AES : ICAP-61 (—FT ¥ —LT via
5y

<A 7y z—7 e MRLEE - ETOS TC (=
A NVA b= P RT )

4) w4/ =—T7D7Ta s T A
Microwave program 1

(1000 W, WHEBRERI#EI= > hr—/L T1: 40CE
THIE, 02 min) —(0 W, 2-3 min) —(1000 W,
T1: 80°CE CHIB, 323 min) —(0 W, 23-24
min) —(1000 W, T1: 70°C ¥ CTHR, 24-29 min),
—(1000 W, T1: 70°CT—7 29-59 min), #-EIE
[ = >k —1 T2 50°C

Microwave program 2

(1000 W, T1: 220°C% CHiE, 0-10 min) —
(1000 W, T1: 220°CT—7E. 10-60 min), #MIIE
Rl = ha—L 110°C

5) &@BHIEARBRAEROTR

T I ARERMD D b, BLRO S O T
Lo, A%/ a T3, WELER I D700, B
HE AR LTt Lz,

KB 1 g ZBEBICED, v/ y=—T
B REEB AT 7 1 RZHMIERBIRS AL, 7K1
ml 35 X OMEEHLEE AT RIS 7 ml 202 T 1R
BB L. FEADRRSHEA IR 2 BT X872, %
D, F£7 Microwave program 1 217\, #&T
%, BasEAREPLH LT NOx R EOH AR %
ATV BIRE TR L%, eSS
E{t/k587K 1ml %%, Microwave program 2
AT o T, ABIOIEHET Uik, Sk K
THEOmMIIZART w7 L, SJEHIE AR &
L7,

6) &BORIESHT AR

k0.5 g 12 50 mM Tris-HCl (H 7.5) 10 ml

ZMNA. 20 min #R & O HHEATV, =LA BEE

0.45 ym 7 4 LF—CTHBL, i,
BHESR L Lic, @BORESITEL. 5 B-1, &
C1EBIOTHY 7 AH CD 3DV TT
-7z
7) SJEHIE MEER O TR

BJRHEERERL, B ORBERE & R
(2725 &9 FRFRCHHT IEERR & helsii ¢
FIRL TR L7, 72770, P OEUER IR
FTEADEEMZER L, S OEMERITBEESHT
FRREE (0.05 mol/l, FRYAEETIER) 205, C
OFRTERRITIREE (FGRIZE T EBRR) 70 O 7R
L7
8) ICP HIESM

1 ORMIEE D 2 B TllE L7z, ICAP-61
DAt : power, 1.25 kWi reflected power, <5 Wi
coolant gas, 20 I/min; sample introduction rate,
1 ml/min, ICP ZXENHTEERE TOOER 2. &
2R,
9) HPLC/HR-ICP-MS HIESH

HPLC v A7 Lid, BERUEFTRO A —1
PEEK f#RDIEEE AV, @maofiEse ICP-MS
t¥. ELEMENT (Finnigan Mat) %M. 2%
R mAm = 4000 I THIEZAT 72, FERSMHD
PR 3ITE LT,
10) #HHgBIOAFN Hg OONHIE

F / athoi Hg ORIEILE CRULRE T HRLE,
AFNIHKENTECD A7 v~ 777 4 —KRIZ
Bl/E SRy

C. MIEfER

THY I AEERRBLOX ) adh0&RE
BONHERE, RABLUOESITRT,
HESRIZBIL Tk, EEEONHET Cd
BEREN-T-8E B LB C o, #hFha
v MRERDLO, BIO, £ b USRI IZ
DUNTHHT LT, MEEEORR TR, Ba B &3
ih C @ Cd BEIZZF 12N 8.7, 10.5 mglkg Th
ST SHEET. JEB Tk CdEBE 4.8, 3.2
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N b5.1, 56, 6.6 Thol, Fiz, WEP D Cd
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V&R T, MEED Cu it 4—90 mg/ks.
Fel215—197 mghkg &, BRICLV IEZET
Hotemns, AEEDORR D Cu i 5—66 mgkg.
Fe 13 30.4—102 mg/kg & FHFROEINTH 7=,
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DORIL R BTN, SEEOR L8
X N.D. Tdh-orz, Zn (ZOWTiE, FEFEE 7—
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54 p 152-153)

M.H. Nagaocka, H. Nagaoka, K. Kondo, H.
Akiyama, and T. Maitani: Speciation of
cadmium by  HPLC/DF-ICP-MS  and
determination of hydrazines by HPLC with
fluorescence  derivatization in  Agaricus
mushroom and its products, Ninth
International Symposium on Hyphenated
Techniques in Chromatography and
Hyphenated  Chromatographic ~ Analyzers,
(York, UK) (abstract, p131).
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BEE

&l AB-1 B
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2. ICP-AESTOHIERE

TE K E (hm)
Al 308.2
Cd 228.8
Cr 267.7
Cu 324.7
Fe 259.9
Ge 209.4
Mn 2576
Pb 220.3
S 182.0
Zn 213.8
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DF-ICP-MS:

Instrument ELEMENT (Finnigan MAT)
RF power 1.29 kW
Carrier gas flow rate 1.03 L/min
Nebulizer conikal (Glass Expansion)
Spray chamber double pass, room temp.
Resolution n/4 m 4000
m/7 monitored S: 33.968

Fe: 53.940

Mn: 54.938

Cu: 62.940

Zn: 63.929

Cd: 110.904

HPILC system for speciation of Cd
HPLC pump LC-10A(PEEK)(Shimadzu)

Column Asahipak GS-520 HQ (7.5 mm i.d. x 300 mm)
Injection volume 0.1 mL
Flow rate 0.8 mL/min

Column temp.  20°C
UV detector SPD-10AVi (Shimadzu, 280 nm)
Mobile phase 50 mM Tris-HCI (pH 7.4)

% 3.  HPLC/DFE-ICP-MS | E S/
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T4, BEEBRPOEREE (mg/ke)
& 5B-1 51 EB-2 1 RB-3
Al 76.0 =15 N.D. 222 + 138
cd 8.8 = 0.2 48 =+ 0.1 3.2 +=0.1
Cr N.D. N.D. N.D.
Cu 55.9 =+ 0.9 484 =+ 2.1 36.7 %= 0.1
Fe 775 = 1.8 471 %20 540 =+ 0.2
Ge N.D. N.D. N.D.
Mn 7.2 = 0.1 6.8 =& 0.3 6.8 &= 0.04
Pb N.D. N.D. N.D.
S 3202 =+ 42 3321 =+ 234 3453 = 20
Zn 85.5 == 1.1 936 + 59 89.1 == 0.5
B 7C-1 SIEC-2 B 7 C-3
Al 97.7 =13 1031 *=1.9 101.2 + 3.4
Cd 10.4 = 0.1 9.8 *+ 0.1 9.4 +0.1
Cr N.D. N.D. N.D.
Cu 65.8 == 0.5 64.8 =+ 0.9 60.5 = 0.7
Fe 102 =+ 2.4 103 =+ 1.1 984 * 15
Ge N.D. N.D. N.D.
Mn 9.7 == 0.1 102 =+ 0.1 9.6 *+ 0.1
Pb N.D. N.D. N.D.
S 4435 =+ 45 4508 =+ 64 4180 =+ 43
Zn 113 *+ 1.3 116 1.7 107 +=1.3
SEM SEN &R0
Al 17.9 = 1.7 N.D. N.D.
Cd 51 = 0.1 56 =+ 0.0 6.6 +=05
Cr N.D. N.D. N.D.
Cu 486 =03 46,7 0.3 46.8 += 1.7
Fe 49.7 0.2 50.3 =+ 0.7 57.0 = 2.0
Ge N.D. N.D. N.D.
Mn 71 =004 7.4 +0.1 7.7 =03
Pb N.D. N.D. N.D.
S 3553 = 25 3766 = 15 3959 =+ 77
Zn 941 =07 105 +0.7 111 +=1.8
e
Al 4.8 + 04
Cd N.D.
-Cr N.D.
Cu 54 = 0.1
Fe 304 + 0.3
Ge N.D.
Mn 1.3 =00
Pb N.D.
S 2713 =+ 37
Zn 19.6 == 0.2

EEMRR 05 mg/ke
Data are expressed as the mean=S.D.(n=3).
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F®5. X /ahDOERBEE (mg/ke

HLF--EA K LF-=EB
Al 90.5 = 2.7 2823 £ 4.7
Cd 0.7 =004 20 0.2
Cr 0.8 = 0.1 42 =03
Cu 204 =03 41.7 = 0.3
Fe 88.0 =15 2355 =26
Ge N.D. N.D.
Mn 146 =03 297 =02
Pb N.D. N.D.
S 11255 =+ 328 14788 =+ 27
Zn 820 =23 129.1 = 0.2

ThYIAEA ThY)AEB THhYIAEC
Al 540 =1.0 179.3 =45 855 = 6.8
Cd 26 =01 2.7 =01 75 =06
Cr 1.2 = 0.1 N.D. N.D.
Cu 322 =08 329 =03 46.0 = 1.7
Fe 85.1 =1.0 100.6 = 1.3 834 =44
Ge N.D. N.D. N.D.
Mn 13.7 = 0.3 9.2 *+= 01 102 == 0.8
Pb N.D. N.D. N.D.
S 4367 4= 115 4111 £ 23 4162 =+ 159
Zn 2169 =51 1634 = 0.9 90.8 =20

EEMR5HR:05 mg/keg
Data are expressed as the mean®S.D.(n=3).
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F%6. /P DHRIKEER KU AFILIKEREE (mg/ke)

17K R AFILIKER
RIVF—_HF A 3.01 0.0
RULF—=F B 3.93 0.0
THIOAE A 0.09 N.D.
THIYRE C 0.48 0.01
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4. WTEETOL NIV UEOEHFEMMUICL D

e R RO AT



A RS & (R D% -

LR HEEDT R

Syiaprsea

ST - M EEP O KT U OO EMIC K 5 RN

Sy AT SEH

ST [ FE dh R ah i AE B U AT

MEES .

THY 7 ARERLTOFEERS L ENDTH Y F L (agaritine, AGT) & BSE1l,
BT ONT, BRI ERBIRTREZ SLEE Ly, REEDELEDE RV VED,
DMEQ-COC! (3,4-dihydro-6,7 dimethoxy-4-methyl-3-oxoquinoxaline-2-carbonyl chloride)
B S E RN - BRI FOWTIE A FESL LTz, 4-hydrazinylbenzoic acid (CPH), AGT,
phenylhydrazine (PH), 4-methylphenylhydrazine (MPH) DA H TIRITENEH 422, 45.3,
16.5, 138 fmol (20 pL AR Thote, THI Z AZELX / aPRIOT H Y 7 AR
fhrP o AGT 13 8.3-1836 pglg dry weight TH . CPH, PH, MPH {3t & iain-o 7z,

Al

KA ERME ESEIR G AR « R -
B

RME  RIGEBRAY: - RS - Bd%

A. BFZRER

THY 7 ARROBHEME L L THRINT
WBT ==k R ORI OWT, #ET -~
{BIEIC & 2 ERE D> DBREY e — F T DR
MERRE L,

ZNE CHODHERFFEEIC LY THY 7 AP
DHERSTCHDHT IV F
(B-N-(y-L(+)-glutamyl)-4-thydroxymethyl)
agaritine, AGT) &
4-hydrazinylbenzylalcohol (HMPH) iZ > & |
LC-MS (2 & A5H Tl T iz, FEEI,
4-hydrazinylbenzoic acid (CPH),
4-methylphenylhydrazine (MPH),
phenylhydrazine (PH) % %t % 2 70 % .
3,4-dihydro-6,7dimethoxy-4-methyl-3-oxoquino

phenylhydrazine,

xaline-2-carbonyl chloride (DMEQ- COCD%
W2 T ~OUIEIC & B — AT IR ORENL %
FTolz, DUWT, 20X D 2kl el el 2
WE L U WMRETEDE bz AGT #Ho—#
SITER W, TH Y 7 ARG OM, Agaricus
BEETex/ afo AGT EXHLNI LT,

B. %5
1) Ak

v RIOVEDOT I F
(B-N-(y-L(+)-glutamyD-4-(hydroxymethyl)
phenylhydrazine, agaritine, AGT) 3L
4-hydrazinylbenzylalcohol (HMPH)Z, &Rk L7
H O EAMOGHFRE PO AF LI,
3,4-dihydro-6,7 dimethoxy-4-methyl-3-
oxoquinoxaline-2-carbonyl chloride
(DMEQ-COCDIRUZALERIZERTD b D&M L
7zo 4-hydrazinylbenzoic acid (CPH).
phenylhydrazine (PT),
4-methylphenylhydrazine (MPH), 3 & OMthD3&
I, TARTHRERRME AV, B FT PV UVER
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HIET ~IAEAIRS K OO T~ iR o E %
Fig. 1 1TR L,

THAY 7 AMEERMS (product A, B, C) . B
KOF / 2¥F (Agaricus blazei Murrill 3 #{A,
Agaricus bisporus 1 &, A 77 1 1IE) i,
HNEEEPLA— —v—4y FCEAL, —&
EEIRTEIZ TIA LT, 7 U 7 ARG
26, BLRO b DT LI=OBLHHT Ui, AX
J IO, WHEALEINDT-80, AR
TR UT2 b DI ToAf Lz,

2) 3&iE

mER Y o< 7T 7 0 —HPLO%ERE: &
> 7" L7100, HIZBUWERTRRE, SYemities .
RF-10AXL, FHEBERTEDM

EE&OHTEEMS): API-3000 MS system
(Applied Biosystems %) ;
(ESD,

ion source, electro
spray ionidization PhotoSpray™;
positive mode.

BHMEKIEmA~Xs b (NMR)EE: JEOL
alpha-500 (HAETF@EOR), homonuclear shift
correlation spectroscopy (COSY), heteronuclear
multiple-quantum coherence (HMQC) % O
bonds
(HMBC), nuclear overhauser effect (NOE)(ZiZ
Wm AR A7 L% V=, NMR 7 v
7 MBI, TMS (tetramethylsilane) % FE¥E
&L,

3) HPLC £:ft

Analytical conditions: column, XBridge™
shield RP18 column (4.6 mm id. x 150 mm,
particle size 3.5 pym, Waters, MA, US.A);
column temp., at room temp.; solvent A, 0.2 M
Tris—HCl (pH 8.00/MeOH = 70/30), solvent B,
MeOH/7k=90/10; Gradient condition, solvent B
0~14 min, 0%; 14—15 min, from 0% to 40%,
15-24 min, from 40% to 80 %; 24-34 min,
80 %; injection volume, 20 ul; flow rate, 0.7
mL/min; detect, Ex! 392 nm, Em' 462 nm,

heteronuclear multiple correlation

4) BT ~ULEUR

v N7V KIZEEBE L.DMEQ-COCHIZ LY,
b R VR RLT b LT, T bbbtk
7 (100 pl)iZ 5 mM DMEQ-COCL 2 2 F L
FVAT I REER(00 p) &Nz, Z DRk —
MRIZIL 37°CT 60 min UGS W7, BUSE T,
MeOH/Zk=30/70 (800 pl) &M x /=%, I T AT
ALz,
5) phenylhydrazine # Yt 7 ~ ALK ERHESE

PH OFET7 U2 REIZ IS 5728,
OASIS HLB Z RV HSEREAT o1, T2 b,
%95 mM DMEQ-COC] @ DMF ## 7 ml &
10 mM PH 7KESE 7 ml Z1EA L. B, BT
T37°C. 60min IME L7z, 23z, 5% MeOH
56 ml Nz 7%, OASIS HLB (1 g/20 mDiZ£&
fif L. 50% MeOH THE#H#, 100% MeOH T
PH Ot 7 ~UARZ AR L, B HES &8
%, SEURA 7 Anertsil ODS-3 (10 i.d. x 250
mm)IZA% L, MeOH/7K(65/35) % EsEfik & L.
e 3 mlimin (2T, PH #XT7 -~ {iko ©°—
7aRGBL, BfE L, ZhiE? 1H-NMR B
LT 1BC-NMR (DMSO) "CHEERER L U
EEFER L%, MS OB 217577,
T BUSHHTIT D WSC &Y P OFEEICE
oy

v U U UET TORET SR DO ER
i B VU ORMEIRE 1.5% TEM L7z, WSC
(water soluble carbodiimide, 314 EDC; 1-ethyl
-3-(3-dimethylaminopropyl)carbodiimide) 1% &
FIBEE 50, 100 mM (2725 & S ITHN LTz,
8 RénNLDAGT 2 ETck T VOB
%=

AR 0.5g 12 MeOH 30 ml iz, 3 RFfifiE
&R L7z, B OBES, 0.46 pm D7 4 LH
—IZTAE L, BEEH, MM milli Q T
10 fELAERIR L, SUBHEIR & 15 867~V B
ISEAT o7,
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C. IFEfaR
1) CPH-, AGT-, PH-, MPH-DMEQ-CO {487
LEBROMA 2 a< N 75 A

CPH-, AGT-, PH-, MPH-DMEQ-CO &%
HPLC AR Lz & &y sa~< 75
L% Fig2 (ZrL7, CPH, AGT. PH, MPH
DEN T AT, Z4E.,18.0,23.2,26.2,
28.4 min OPRRIRFE GRSz, Zeds, AR
AL TWiZp w2 . HMPH-DMEQ-CO X
AGT-DMEQ-CO & [R C{RFFIERIC IR S 4172,
DEIET ~UEED Ex & Em

CPH. AGT. PH. MPH DYt 7 ~/AKED
AT fiE, 9T Ex 390-394 nm, Em:
461-464 nm fHTITBINERPBREZ SN Z L)
b, HEE e LT, Ex 392nm, Em:' 462 nm
R LT,
3) W T ~IHBRISIC BT AINBNRE R L O
JRERE OFRES

Fig.3 izor Lz &80 . CPHIZHWTIL, 37C
LV H 100°CTOMBDHH, T ~ILEIE
MEEENZ, WThOIREIZBWTYE 60 min
OANEIZ L 0 12T 100%3EITT 5 2 LA
bhot-, AGT., PH, MPH {23\ TiZ, 100C
IZHE L 3T COFHH, #E T B USIMBE S
Tro FOEE. 40 min ORI CRUSHHE T
THZ EDholz,
) W7 UL ISIT A WSC B LUt Y
VDR

DMEQ-COCI #2454, RS TR
JEdE &2 EF A7z, WSC (water soluble
carbodiimide, B4 EDC; 1-ethyl-3-(3-dimethyl
aminopropyDcarbodiimide) P t* J ¥ O HEFF T
THNT~ILRIEEAT D 2 D%V, £ T,
BRI OUHOBIET BRI RIT 5 2
HOEBEEFIZE A, 42D RT VD
WUV T, WSC BLUE Y Prainz
IRNER, BUSHEIT LT (Figd) .
5) PH O3~ AR ORSEERER

HIET ANAEORE R T D720,
IH-NMR . BC-NMR ¥ &£ O MS (API-3000,
positive, ESI 3£ 1" PhotoSpray) DRIE %17 -
7o
5-1) BSI &I L HFE5R:

PH o # ¥ 7 < v {k & (PH-DMEQ
(MW:354.36) C i% ., positive & — F T PH
(MW:108. 1) DIM+HMZARY T 5 m/z 109 DA
FrBnBHEntz, B A OIM+HFH ST
% m/z 355 DA AL, BIEREEZEEL TS,
WEIXHE DV EDLL R oT,

5-2) PhotoSpray 1E(Z & H#E5:

W T ~UEE (MW:354.36) Tl positive “E
— KT, m/z 108 D M A Pt Sz’
m/z 109 OIM+H]* (TS5 1 A 3R S
22h3ote, BAF L OIMAHIA A2 D m/iz 355
2 M+A A2 D m/z 354 DIWEIT NS, BER
FEERELTH, HEVBETEDL RN,
—%. PH TiX. positive E— KT m/z 108 @
M1 A & m/z 109 DIM+HIA Ao ORI 535
HEhni,

6) WEHS LU TR

CPH. AGT. PH. MPH O#E#E LU
TER% Fig.biZr L7z, CPH., AGT, PH, MPH
ZRNWT, TNENRIGRERMENGELONI, &
H BRI, CPH, AGT, PH, MPH TEh € 422,
45.3, 16.5, 138 fmol Th -7z,

7 THI I AEE0LX ) aBlUOT Y 7 A @
BERMPOE KT AL WEDSHT

bRREDY / a3 IO 3TREADT A Y 7 A
Ao CPH, AGT, PH., MPH E%F~7-fE
2% Table 118 LTz, Agaricus bisporus972
PETEE ¥ al— A0 AGT 11,836 pgle
dry Td o7z, Agaricus blazei Murrill $10 AGT
1% 111.9—731.3 pglg dry Tholz, A FoH
@ AGT 1X 8.3 pglg dry Thote, — 5, 7HY
7 AR 3 B H o> AGT 13, product A
T 1,791 pglg dry.product B T 124.3 pglg dry.



product C TN.D. Th vz, 7285, FWTMRIC
BT, CPH, PH, MPH I3l &hieh o7z,
8) AGT D[ENR

Table 2 (& AGT % Agaricus H B BI O
Agaricus BEFERN A & C I L 7ZBRo [
EFE LD, FUERIT 93.6—102% & BHFTHY |
BRI T O~ b v 7 2 X HEE T~k
BUG~OFNTIT L AL RN Tz,

D. %

AGT %&tet FT UV BEREIIEEMES
W ol SEEEMHCEMOLBHIET 5
& 3% XBridge™ shield RP18 column #4%M
L7z, F7z. HPLC OWEEEED pH % 7 V71 VA
KT B EIZELT, & RTVALAYONRIE
BENAREL 7207,

DMEQ—COCI 1ZANRHFET 5 LS hse
Tz, REPERIN L 7eWEEIZIW TS, 7
Bv b7 ALCSEOE—TBRR LN

(Fig.2) . LML, TNbD—7idxtge 75
e F7 PUBEROIOLT ~filEn -2 &
s nTe, ZOREOLMMZLoE—r &
CPH—DMEQ DIREFRFEDIEN - 72728, Th
bESBET 5702, HPLC BEEo pH B LW
AFVBEEBRMLE, TO/E, 02 M
Tris-HCl #&EmE (pH 8.0) & MeOH (k575
Vxy MEHEBIHBECERE TH Y . SHTRER 30
min TORHERAAHL SHLT,

HMPH-DMEQ-CO 1F AGT-DMEQ-CO *[d
CHERFEMBIRES L., &5 K
1-acetyl-2-phenylhydradine ®HE% Z ~AVAIE,
PH-DMEQ-CO & [ UfREFRFRIICRH Sz 2
EMB, HET IURIGIE, E£77 X RFEER
Trsi, Wiz, B RV ke DMEQ-COCI
EWBUS L, BT AR E AR5 LS JIE
THEZ A Z EAVRR ST,

DMEQ—COC1IZ, 73 /& O, it
DT ~JUALFID FITC #A3ER° NBC 33K L Y HIE

IZHRWZ ERE LN TWD, &2 T4HE,
DMEQ—COCI ZHOET ~EAIE LTHW, &
RIZDUUFHERRO RV KET I NS
R S THEIET UL E T2, B, B R
TV IERTTIERL RBTICEENRS T X
AT HIEMERIT T DT EnE
Z b, ZO8, pyridoxamine, allantoin,
guanine, aniline, arginine, histidine, glutamic
acid, poly arginine (D&, #0OET7 U LNIER
1TV, HPLC AR LIz 2 A, Jua~w F T h
LN O DENET U EIIR I S e o
Too BEMHPTT IV EEF LD OERETHEEL
DT ERE. TDOHNRF L IVEOTHEDT
B, RERHIIE FZUVFEREIIRE S B
B LTSN, ZORDE BT UL EEED
DT E B 2720 E X b, &5
b K7V 3L DMEQ-COCl OGBS,
WHEHSND WSCRE Y V203 Ligh-o
Foo LED T D36 AWFFETHESL L7 /o
b KTV EERTHILEME R Jrﬁﬂjf‘
XDHHETHD EEZ LN,
RS AGT ZHiH 3 2 BRI MeOH {19
% &M HET RIS EAT O BED MeOH
REOREBIZONTHRI Lz, £ ORE,
MeOH BEDSEUSHIRD 20%LL T Tidase s <
AR DINRITIE & A CEVVTR BV,
20%LL B2 % & #OLT ARG ORI
MeOH BED EF & L HIZBT5 2 L bon
i, Lo T, T ~HUEISOBRIZIE
MeOH #REZ 10% LA FICLTITH 2 & & LTz,
HOE T~ iEOfESIX, NMR & MS 2k Y
el sz, PhotoSpray =ik, H & ook
MENT I T M, A2, H & OB ForER
@ T TIEIMAHR A A B EICBR S N
%, PH ik M+ & M+HFOR S g Shi- o
Enb, H EogFHIm< anEB 2 bhiz,
L7293 >TPH & 0 bERERNC R EVWEDE T ~L
{bfkiZ. & 512 PhotoSpray 5 ClA A k&



