RO TRISRE LN TS, (FAL 16 RO
R EE)

BRI THAE A~V Z 0 (THY 2
R) Ok (Agaricus blazei Murrill O 444
BLOFHERIELVARTHH L ELREZLD) &
7y MG L, 90 AMRIER SRR EAT
STERETIL, B A=Y & 7rkihtH# o NOAEL
(MESMER) I RATERIT 5%, T 720 2654mg/ke/
H () . 295mg/kg/B () Thot, iz,
Bt ch ot
5. WB &2 BEER O OENIC I
e H ERENES
(1) ZHETOENIIORERER

TR 14 EERAGEEICE Y, THI 7 2%E
LRMZOWTHB O L DT H Y F o548
BOERREFEN TN, TIROBE, BRI
SERIEDTEROT H Y 7 2 %ETeRhD—ERC
THYFUBPEBRRE SR TND Z &8
b,

SRR 15 FEBED B Tk 17 SR DA 30\ VTR
3 U 72 LC/MS/MS % FAV o iR s BB 0T
&Y, BEOF ) aROTHY 7 2bETR
PO T A F o ERBAFE L LEZ A, —
WOTHY 7 2% U T 7Y F 3 ND.
~TR 2,017 pglg dry OFEBETTH Y FUnaE
NTNDLHDRH DT EPHERI N,

(3) THYFLABRCR

D ROy al—bnbDTHYF R

R

Tow—=I  TAAZV R, AT x—,
AL —F U OIERDE X TlL, v v al—»Ah
EEAE LTEERL TN,

THYFrD1 AERENE2.1-36 pg/dayke
body weight (ALER A DFHEE 60 kg THE)
4ERE 48-788 mgfyear DERE

¥ U ADBR GEMEEROT —F b Y
AT FHERTEE LT 200 X 10° LEE STV,
THTERT Y —RARTA Dy val—Do%k ]
H1Z 0.1 g/hkg body weiht( 1 H{ERE 6 g)& —EIE
BT B & 1/5000 OFERTRANIEET BH1E
BRIER B D EFHES TN ER
(DSAFEAE Y A7 i3 Linear extrapolation 512 & -
RSN, vV AOFBEES 258, & Lo
VHEE L 60kg T, v 7 ADEHFHME 70
weeks & U, INTIZ K B8R VI3ZE L2
v )
@ BHBEO~ Y a2—bnLDTHYF
R

EERBBINOFAEDO X / THNR S 1
FICERT A2~y v al— ABIT TR e 2
DTWA, v iral—25 0.062 g, vuVak-h(d
T) 0.019 g, Wah-h/KEHEE0.283 g

FEL-~v v al— AR NGEEORIEST
—IMPb, FHEROV Y Vo — AITRER
T 6.7 pg/g Ty ia)l—hIBERET 198

ne/g Lind, HEEDY Yy Vol — AIEREE
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DERDTHEF L AEL DT LIZRDB8, Z
OREEZRBNCT A Y F U EBEREEFHET D

. BEFTC14.3 ng/g il n, Tk AARANDFE
BIKTE 50 kg & LT, kg body weight IZFHET 5

& 0.29 pg/day/ke body weight (2725,

KD~ v 32— AT Y F o O
B 2.1- 36 pg/day/kg body weight 20T, 1 HIZ
#5-6 g~ v ¥ ab— AEFERT S AR

. 10 LT OBIEIC /2 D,

@ THY I AL RRNEDT TV F AR
T ENe]

THY I AMKBRIORELR S D 1 RIEIR
B Sp LT7HIVFLOEEME (135me/g) b
1 BERELHETD L. 135mglg Gl x5
g=675mg {2720, AARADVEUAEE 50kg &
LTClkgd/z V) TS5 L 6.75mg /50 kg = 135

pg/day/kg body weight & 725,

THY 7 AGHREREEROHRES NS 1 A
BRE (18548 &T7HIFLOEEME (041
mg/g) 735 1 BEREZFHET D L. 041 mg/gx
18-54g=074-221 mg {2729 . HARADFLHE
Fh S0 kg LT 1 kg HIZYTHETSHLE

0.74-221 mg / 50 kg = 14.8-44.3 pg/day/kg body

weight & 7275,
D. B%

THYF B EE & LT UV-HPLC JAIC &
D BT A BSE LERR SO T Y F by

WHERMESL LTz, FESL LT F1EL, THY 7 2 H
EURESERO U A 7 TR LT,
F. (R R
BAE, BABEE L. FFEOTH Y 7 AR
FC D& NIRRT EEERIC R ERE
FHI AR T D,
WFE3EsR
FSCFER
1. Determination of cyanide and thiocyanate in Sugi-
hiratake mushroom using HPLC method with fluoro-
metric detection Hiroshi Akiyama', Toshihiko Toida,
Shinobu Sakai, Yoshiaki Amakura, Kazunari Kondo,
Yoshiko Sugita-Konishi, Tamio Maitani, J. Health
Science, 52, 73-77 (2006).
SRR
1L ZHB126 BIRARYR [AFe T 7m0y
VATV ROTA LT A A DER] T
s, PR, EHER. REHE. &1
BE—mR. NERT. KAEHE (2006.3)
H. ZneRREMED B G%

2L
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B THYFLEZORBMORE ST

NHNH, NHNHCOCHZCHZFHCOOH
NH,
NHNHCOCHZCHZ;:HCOOH
NH, COOH COOH
CPH GCPH
4-hydrazonbenzoic acid B-N-[y-L~(+)glutamyl}-4-(carboxy)-
phenylhydrazine
CH,OH
Agaritine NHNH, N=N
B-N-[y-L-(+)glutamyl]-4-(hydroxy-
methyl)phenylhydrazine
CH,OH CH,OH
HMPH HMBD
4-(hydroxymethyl)phenyl-  4-(hydroxymethyl)benzene
hydrazine diazonium ion

BEH2 THIVIOAREZEORGDTHAIVFUOERE

Bk ] ERBE(ug/g dry)
1 FARAn, M 1348
2 RIS, YR 1437
3 FARG, ¥/l 2017
4 EREEY B N.D.
5 2B RS CREMBIR M) 0.13
6 {2 B G CREMBI R RN) 408
7 1R BUR G CREWBIR M) 1.13
8 {BRE G CREMBI M) 1.28
8 12 B G CREMBYL ) 0.20

-
o

EAKEEY, B N.D.

(FRISEEREZBHEAROMNEFREPOREMEOTMICRT SHRIHKES)
RUERA7TEERRBRLY
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EH 3 Tylal—LPOTHIFUOERE CCRERE)

Agaritine content

Type of product . Reference

(mg/kg fresh weight)
Frozen mushrooms 330 Ross et al.,, 1982b
Mushrooms sautéed in olive oil at 300°C(7 min.) 300 Rosset al., 1982b

Sliced mushrooms and mushroom powder

used as ingredients for dehydrated soups 100-250% Stijve ctal., 1986
Pasta sauce (1=4) 1.6-15.3 Andersson et al., 1999
Mushroom soup 0 Rosset al., 1982b
Mushroom soup <5 Sharman et al., 1990
Mushroom soup (n=3) 1.8-62.8 Andersson et al., 1999
Mushroom sauce 3.9 Andersson et al., 1999

* recalculated, assuming 90% water in mushroom Sharman and co-workers (1990)

Phenythydrazines in the Cuttivated Mushroom (Agaricus bisporus)
- occurrence, biological properties, risk assessment and recommendations

EH 4 HESATOASTHIFoOEYEELRE

Postulated bioactivation pathway

NHNHCOCH,CH,CHCOOH NHNH, =N
NH,
ﬁ Cm——
CH,OH CH,OH CH,OH
Agaritine HMPH HMBD

B-N-[y-L-(+)glutamyl}-4-(hydroxy-

: 4-(hydroxymethyl)phenyl- 4-(hydroxymethyl)benzene
methyl)phenylhydrazine hydrazine diazonium ion
No increase in tumours Tumours in lung and Gastric tumours
blood vessels
Dose:100 mg/kg body Single oral dose:400 mg/kg
weight/day in drinking Dose:200 mg/kg body body weight
water over lifetime weight/day in drinking T ite of
water over lifetime umours at site o
application
Fd Chem. Toxic. 33. 257-264 (1995) 26 weekly subcutaneous doses:
) ) t 50 mg/kg body weight
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&5 HMBD ODNABEAH=X L

Purine base damage

0
N
+ HN
N=N J\/‘i \>—©—<:HZOH
® =
N, H,N N T

f DNA <

NH,
CH,OH CH,OH NF N
gease
.
Cys CH,CH,OH N T

2-Mercaptoethanol

CH3éHOH Pyrimidine base damage
Deoxyribose damage

Adduct CH,OH Strand breaking

Mechanism of 4-(hydroxymethyl) benzendiazonium ion (HMBD)-induced DNA damage.

Phenylhydrazines in the Cultivated Mushroom {Agaricus bisporus)
- occurrence, biological properties, risk assessment and recommendations

&¥I6 Agaricus bisporus® i H ¥ Amesit Bk

Table 13, Mutagenicity of exuacts of dgaricus bisporas i virious steains of Sabnoneile fyphmtsion in the absenee or presence of'a
melabolising system (893 obtained Jram the liver of aroctor 1234-treated sats £iF nor other statedt.

Solveat for Srrsin |Strain (Strain  |Strain |Strain [Steain [ Steain [Strain [Strain [Strain |Stain | Reference
extract TAY7 TA TAIO0 [TAI02 (TAIM [TALS3S JTAIS37 {TAIS38 [TA2637 |TAIS30 [TM677

-NO A8 |59 +89 1S9 +8Y -89 459 -89 16 {89 +89 |59 459 |59 +89 |-SY 489 |89 +859 [-§5 48y
waler () i1 {+} i) Steruer o al, 1982
witler (31, h, ¢) - I (SN N (R0 |- - 1- - - von Wrichd et al., 1982
water (i, d) ¢y gy |- ey Murales et al.. 1990a
water (@, ¢ - - - - Morales et al.. 19900
water {f) - R L Toth etal., 1992
water (f, 1) “ P "
water - (G0N AN KN IR0 Andersson ct al., 1998
water (1, h) - - Redlman ind Bersiein, 1978
cthanol (3) - jn - ’

acetone {a) - - . _
vther (b) - - .
DMSO {a, h) - i () + .

methano] (2} - - e Flora et al., 1079

cthanol (R IOEIGRIRIGORIS) [ER IR Pool-Zobel ot 51, 1990

ethanel (a} CHQE - Jey e Je [+ Gy ps f - - - e |- (KRN (D) Papaparaskeva et al,, 1991

ethimol (a, ) [CANIES] ) [ (#)

ethanof ¢ + |

cthanol {a) ) [ea) {+} {3 + () - - Papaparaskeva-Petrides ¢t
al., 1993

ethanol {a, £} - - - - teijima et al., 1986

cthanot (1) () |- [Griteretal, 1991

ethanol (m) + -+ (Hy | - | Walton et al., [997

ethanol {
ethanol (

) | - Wallon o al., 1998

W0

Phenylhydrazines in the Cultivated Mushroom (Agaricus bisporus)
- occurrence, hiological properties, risk assessment and recommendations




&7 Agaritine&E DFEEIRD AmesE R

Table 15, Compatative mutagenicity of the hydrazine derivatives oceurring in Agaricus bisporus in various strains of Salmonalle typhimurium in
the absence or presence of a metabolising system {$91 abtained from the liver of aroclor [234-treated rats.
Tested hydrazine derivatives were B-N-{y-L(Higlutamyi}-4-hydroxymethytphenylhydrazine (agaritine), 4-(carboxyphenylhydrazine
(CPH), 4-(hydroxymethyphenylivdrazine (HMPIT), N'-acetsl-4-(hydsoxymethyljphenylhydrazine (AHMPH) and 4-
(hydroxymethylbenzenediazonium ton (1IMBD).

Compotnd tested | Steain Struin Stenin Strain Stroin Strain Strain Stvsin Stenin Type of assuy Reference
TA97 TAYS TALG0 Tat02 TAI04 TAISAS | TALSYT |TAISE | TA2637
59450 |-80489  [-59489 |.5050 [g0 489 [-sus8n ]-59-¢0 |.50480 |.Sy48h
- R ()]

De Flors ef al., 1974

Agaritine {a) C) ey [ e Ropan etal., 1982
Agaritine {a} i - - (it [th - " - plate incorporation | Paps keva-Pewides et al,,
3
Auaritine (b - - - - (1 |- plate incorporation sier et al, $982
Asaeitine (¢) (1§ Ly 1) preinechation 1 ef al., 1986
+ - - - - ) | - preincubatiun rich s ul.. 1986
() plate fpcorpaiation | Walton et al., J997%
S -+ {1 + - + + preincsbation Friederich et ul,, 1980

- - preineybatiosn Ful dor und Stark, 1982
t - - - - g ich et al., 1986
1| B O IS plate lncorpoation | Andersson et al., 008
() phate incorpasation | Waltos ¢f sl 1997h
HMPH (&) - {1} + ] (h preinecbation Friederich ef al., 1986
AHMPH () - - + - preincubatinn Rogan ol al., 1982
AHMPH () ') plale incorporation | Wallon et al., 1997b
FIVIBT) i i) 4+ preincubati Ropan et al., 1982
1IAMBD (h) ! ' - + - [ Fricdaich e
1IMBD + plate ineorpoiation{ Tawson ot ab
TIMBD (0) + plate incorpaation

= Hll"fié
by Foih and
AMMPH s

volfeagues {9

== harderline mutagenic acizivity - kess than deubiing in muiag
§ % pured; () age i
¢ Toth and colles
1 ALUMPH syn

1 frequency Bt statistically signiticar
ne purifizd lrom mushrooms; (¢ origin of agavitine ynknown; (d) isolated from 4 &
8 2% pure), (2) HMBD ed by Toth and colteagues £>98 %4 pureh {hy synikes
ised by Wakon and collex (97 % pure): ® pronvanced eyloioxivity

= ningenic bt )
76.5 Yo prre; {e) gift from Hoechst; (1)
od; 1) agaritine synthesised by Walton and

POT

Phenylhydrazines in the Cultivated Mushroom (Agaricus bisporus)
- occurrence, biological properties, risk assessment and recommendations

B ¥8-1. Agaricus bisporus® 121+ {4 5 ER

Effect of treatment
Route N .
Compound of Dose | Exposure treated animals contro! animals Reference
tested admini-
stration males females males females
{50/group} (50/group) {100/group) | {100/group)
31 (62%)** 20 (40%) | lung 17 (38%) 13 (26%)
18 9 adenomas 8 6
13 11 adenocarcinomas 9 7
6 (12%) 4 (8%) liver 1 (2%) 0 (0%)
Agaricus 3 days 6 4 benigh hepatomas 1 o} Toth and
bisporus p.o. per lifelong 14 (28%)* | 19 (38%)* | forestormach 2 (4%) 0 (0%) Erickson,
uncooked week 11 16 squamous cell papillpmas 2 0 1986
3 3 squamous cell carcinomas 0 0
8 (16%)** 8 (16%)** | bone 0 (0%) 0 (0%)
5 6 osteomas 0 0
3 2 osteosarcomas 0 0
8 (16%)*** 10 (20%)** | forestormach 0 (0%) 0 (0%)
7 9 squarmous cell papitlomas 0 0
1 o} leiomyocarcomas 0 0
0 1 squamous cell carcinomas 0 0
10 (20%)*** 6 (12%)* glandular stomach 0 (0%) 0 (0%)
QiiziZ: p.o. : S:EIS lifelong 0 ! polypold adenoras 0 g Toth et al,
dry-baked week 10 5 adenocarcinomas . 0 0 1997a
’ 2 (4%) 7 (14%)* duodenum 0 (0%) 0 (0%)
2 7 adenocarcinomas 0 o}
6(12%)* ovaries 1 (2%)
5 adenomas 0
1 adenocarcinomas 1

Table 174. Tumourigenicity of the caltivated mushroom (Agaricus bisporus) in randomly bred Swiss albino mice.
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E¥18-2. Agaricus bisporus® B HE M4 ER

Effect of freatment
Route treated I )
animals t imals
Compound of | poce Exposure reate control anima Reference
tested admini- males females male females
stration ales (3
(50/group) | (50/group) {100/group) | {100/group)
30 (60%)* 13 (26%) lung 19 (38%) 14 (28%)
20 12 adenomas 11 9
10 1 adenocarcinomas 8 5
3 (6%) 0 (0%) forestomach 0 (0%) 0 (0%)
2 0 squamous cell papillpmas 0 0
p.o. 12:{; dOf lifelong 1 0 squamous cell carcinomas 0 0
1 (2%} 1 {2%) glandular stomach 0 (0%) 0 (0%)
1 1 adenocarcinomas 0 0
11 (22%)* | ovaries 1 (2%)
3 adenomas 0
gg;gig: 8 adenocarcinomas 1 Toth et al.,
yophilized 25 (50%)* 19 (38%) | lung 19 (38%) 14 (28%) 1998
21 13 adenomas 11 9
4 <] adenocarcinomas 8 5
2 (4%) 1(2%) forestomach 0 (0%) 0 (0%)
2 1 squamous cell carcinomas 0 0
0y
po. | 5% | ifelong 3 (6%) 6 (12%)" | dlandular stomach 0 0
1 1 aderomas 0 (0%) 0 (0%)
2 5 adenocarcinomas 0 0
4 (8%) ovaries 1 (2%)
2 adenomas 0
2 adenocarcinomas 1
Table 174 cont. Tumourigenicity of the caltivated mushroom (Agaricus bisporus) in randomly bred Swiss albino mice.
ap icus bi 1B E 5
B ¥8-3. Agaricus bisporus® 1214314 5t
Effect of treatment
Route
Compound of bose | Exposure treated animals control animals Reference
tested admini- p n
stration males females males females
(50/group) | (50/group) (100/group) | (100/group)
23 (46%)* 17 (34%) | lung 19 (38%) 14 (28%)
16 12 adenomas 1 9
7 5 adenocarcinomas 8 5
5 (10%)* 5 (10%)* forestomach 0 (0%) 0 (0%)
ﬁz:’;‘ig; o 25% ifelon 3 5 squamous cell papillpmas 0 0 Toth et al,
" yophilized po- in feed 9 2 0 squamous cell carcinomas 0 0 1998
2 (4%) 3 (6%) glandular stomach 0 (0%) 0 (0%)
2 3 adenocarcinomas 0 0
1 (2%) ovaries 1 (2%)
1 adenocarcinomas 1
26 (52%) 17 (34%) | lung 19 (38%) 14 (28%)
17 8 adenomas 1 9
9 9 adenocarcinomas 8 5
12h 4 (8%) 12 (24%) blood vessels 3 (6%) 7 (14%)
Agaricus a day 2 3 hemangiomas 2 5 Toth et al
bisporus p.o. for lifelong 2 12 hemangiosarcomas 1 2 ° gge k? "
dry-baked 5 days P p o S 1997
per 9 (18%) 6 (12%) | cecum 4 (8%) 4 (8%)
week 9 6 polypoid adenomas ? ?
3 (6%) 1 (2%) colon 0 (0%) 0 (0%)
2 1 polypoid adenomas 0 ]
1 0 adenocarcinomas 0 [

Table 174 cont. Tumourigenicity of the caltivated mushroom (Agaricus bisporus) in randomly bred Swiss albino mice.
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EHO-1. AgaritineD IS HER (BOKRE)

Effect of treatment
Route - N
Compound Df. ) Dose Expo- treated animals control animals Reference
tested ::_:‘t::: sure males fernales males females
{50/group} | (50/group) {100/group) | (100/group)
6 (12%) 13 (26%) lung 19 (19%) 29 (29%)
4 9 adenomas 10 15
2 4 adenocarcinomas 9 14
p.o. 0.0625 % | lifelong 2 (4%) 2 (4%) blood vessels 5 (5%) 7 (7%)
20 ] angiomas 2 4
2 2 angiosarcomas 3 2
Agaritine 1 (2%) 6 {12%) Malignant ly mphomas 10 (10%) 15 (15%) Toth et al,,
8 (16%) lung 19 (19%) 1981a
7 adenomas 10
0.03125 % 1 adenocarcinomas 9
p.o. (males lifelong 5 (10%) blood vessels 5 (5%)
only) 2 angiomas 2
3 angiosarcomas 3
1 {2%) Malignant ly mphomas 10 (10%)

Table 178. Tumourigenicity of the phenylhydrazines and related compounds occurring in the mushroom in randomly bred Swiss albino mice.

EHlo-2. AgaritineDH M HER(S.C.) EFE KD E R

Effect of freatment
Route treated animal trol animals
- imals nim,
Compound of. ‘ Dose Expo. reated anim control anima Reference
tested admini- sure
. males females males females
stration
{50/group) | {S0/group) (100/group) | {100/group)
12 24%) 13 (26%) | lung 19 (19%) 29 (29%)
7 8 adenomas 10 15
5 5 adenocarcinomas 9 14
5 0 0 0, 0
s.c. 100 mglkg weekly 3 (6%) 9 (18%) | blood vessels 5 (5%) 7 (7%)
1 7 angiomas 2 4
2 2 angiosarcomas 3 2
N 3(6%) 10 (29%) | Malignant lymphomas 10 (10%) 15 (15%) Tothand
Agaritine Somson,
9 (18%) 12 (24%) | lung 19 (19%) 29 (29%) 1984
4 9 adenomas 10 15
100 mg/kg 5 3 adenocarcinomas 9 14
to females, . o " " o
s.C. 50 mg/kg single 1 (2%) 5 (10%) blood vessels 5 {5%) 7 (%)
to males 1 3 angiomas 2 4
0 2 angiosarcomas 3 2
3 (6%) 14 (28%) | Malignant lymphomas 10 (10%) 15 (15%)
24 (48%)** | 17 (34%)** { lung 22 (22%) 15 (15%)
16 10 adenomas ? ?
- Toth et al
= -4- 8 7 adenocarcinomas ? ? -
N-acetyl-4 p.o. 0.0625 % | lifelong 1978
(hydroxy- 15 39%)*** | 16 (32%)™* | blood vessels 5 (5%) 8 (8%)
methyl)phen 7 9 : 2 Py
ylhydrazine angiomas . -
[N-acetyi 8 7 angiosarcomas ? ?
HMPH] " 2 (4%) 0 (0%) soft tissue tumours 2 (4%) 0 (0%) Toth and
S.C. 500 matkg 1 0 fibrosarcomas 2 0 Nagel,
weekly 1981
1 0 angiosarcomas 0 0

Table 178 cont. Tumourigenicity of the phenylhydrazines and related compounds occurring in the mushroom in randomly bred Swiss albino mice.
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E#9-3. AgaritineiEE A DI 1S ER

Effect of treatment
Route treated animal trol animal
. reated animals control animals
Compound Of. . Dose Expo Reference
tested admini- sure
stration males females males females
{50/group) | (50/group) (100/group} | {100/group)
16 (32%)*** | 15 (30%)*** | glandular stomach 0 (0%) 0 (0%)
p.o. 400 mgtkg | single 9 3 polypoid adenomas 0 0 Tot1hg(;t2al..
7 12 adenocarcinomas 0 0
4-(hydroxy- 9 (18%)™ | 11(22%) | subcutaneous tissue 3 (6%) 3 (6%)
methyl)ben-
zenediazo- 0 0 fibroma 1 0
ﬂnium éztfa‘ 5 10 fibrosarcomas 2 3
uoroborate
2% 2 0 rhabdomyosarcomas 0 0
[HMBD] s.c. 50 mg/k Toth, 1987
kg weekly 2 1 angiosarcomas 0 0
3 (6%) 9 (18%)* | skin 0 (0%) 0 {0%)
2 4 squamous cell parpillomas 0 0
1 5 squamous celf carcinomas 0 0
20 (40%(*™** | 16 (32%)*** | subcutaneous tissue 2 (4%) 0 (0%)
19 13 fibrosarcomas 2 0
4-(hydroxy- ) 3 S ba 0 Py
- rhabdomyosarcomas
methyl)ben 50 ma/kg 2% ' Y
zenediazo- S.C. M 1 1 angiosarcomas 0 [} Toth, 1987
rium sulfate A (%) 7 (14%) | skin 0 (0%) 1(2%)
[HMBD] > > . 2
0 2 squamous cell parpillomas 0 1
2 5 squamous cell carcinomas 0 0

Table 17B cont. Tumourigenicity of the phenylhydrazines and related compounds occurring in the mushroom in randomly bred Swiss albino mice.

B 9-4. Agaritine B R D121 H 4R

Effect of treatment
Route
Compound of Expo- treated animals control animals
- Dose Reference
tested admini- sure
stration males females . males females
(50/group) | (50/group} (100/group} | (100/group)
4-(carboxy)- 21 (42%)* 7 (14%)* aorta and large arteries 2 (4%) 0 (0%)
phenyl- . . McManus
hydrazine p.o. 0.125% lifelong 6 3 leiomyoma 0 0 etal, 1987
[CPH] 15 4 leiomynosarcomas 2 0
N2-[y-L(+)- 13 (26%)*** 1 (2%) subcutaneous tissue 0 (0%) 3(6%)
glutamyl]-4-
(carboxy)- oo 14 kg 52 0 0 fibroma 0 1 Toth,
Ih;)gre:z);;)e ' weekdy 13 0 fibrosarcomas 0 2 19862
[GCPH] 0 1 myxosarcomas 0 0

Table 17B cont. Tumourigenicity of the phenylhydrazines and related compounds occurring in the mushroom in randomly bred Swiss albino mice.
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ZEH110. Swiss miceFENHMHEEBRDEED

Parameter Material or compound tested in the cancer study (reference)
Fresh raw Dry-baked | Freeze-dried CPH GCPH HMBD
mushroom mushroom mushroom
(Toth and (Toth et al., (Toth et al., (McManus et (Toth, 1986a) (Toth et al.,
Ericson, 1986) | 1997a) 1998) al., 1987) 1982)
Daily exposure 474 5579 1.25 ¢* 1250 mgl/l 1400 mg/kg | Single dose
per mouse drinking body weight | 400 mg/kg
water for life | /| day weekly | body weight
for 52 weeks
Fraction of 38% 20% 22% 38% 26% 32%
tumour-be.aring (forestomach | {forestomach | (lungin (aorta and (subcutaneo | (glandular
animals with the | in males) in females, males) large arteries | us tissuein | stomachin
highest increase glandular in males) males) males)
of a specific stomachin
tumour males)

(type of tumour)

Table 18. Fraction of treated animals with the most pronounced increase of a specific tumour.

Phenylhydrazines in the Cultivated Mushroom (Agaricus bisporus})
- occurrence, biological properties, risk assessment and recommendations

BEA11. 2l — LRUBEESEYED R

Parameter

Material or compound tested in the cancer study (reference)

Fresh raw Dry-baked | Freeze-dried CPH GCPH HMED
mushroom mushroom mushroom
(Toth and (Toth et al., (Toth et al., (McManus et (Toth, 1986a) (Toth et al,,
Ericson, 1986) | 1997a) 1998) al., 1987) 1982)
Daily exposure 479 5579 1.25¢g* 1250 mgl/l 1400 mg/kg Single dose
per mouse (males) drinking body weight | 400 mg/kg
water for life | /| day weekly | body weight
for 52 weeks
Daily exposure 1894 2299 50¢g 204 g 149 g 0.82 mg
per kg body
weight (mouse)
Daily human 019 0149 019 01g 019 01g
intake of (0.025 g) (0.025 g) (0.025 g) (0.025 g) (0.025 g) (0.025 g)
mushroom per (containin - -
! g (containing (containing
kg body weight 10-11mg | 16-42mg 0.6-4 mg
CPH/kg) GCPH/kg) HMBD/kg)
Human cancer 193 x 10® 86 x 10 211 x10% 1.8-2.0x 106 | 2.7-7.0 x 10 | 23-150 x 10-¢
risk due to (52x10-8) (23x109) (56x10%) (0.5x10) | (0.7-1.9x10%) | (6-40x10%)
lifelong
exposure

* 1.25 g freeze-dried mushroom approximately corresponds to 12.5 g raw mushroom

Table 19. Estimated life-time human cancer risk from the intake of Agaricus bisporus in the Nordic countries (average of intakes in Danmark,
Iceland, Norway and Sweden). (Finnish figures withun brackets.)

Phenylhydrazines in the Cultivated Mushroom (Agaricus bisporus)
- occurrence, biological properties, risk assessment and recommendations

— 47 —




2. EFEREIHFOL NIV UFEEDSITR L UM



JEAESHREFEBANE (REORD - REWRIEETEEH)
HBFERT O EWHEOIZBY 5 W

SyHaRT e &

AEREIP O R T VU FHEEO ST KO
OYIAREIEE TR (ESLESES R AR ZET R )

HREE
agaritine DIANENEEZ AZBAT 5 728, LCMS/MS iE% HV T, A AL agaritine FR¥E LT G~V

A& AW TP ~DBIT 2RO Uiz, T OFER, agaritine £Z%#EEL (agaritine 4.0 or 40.0
mg/kg mouse) &5 7 A T agaritine |3 5B % 543 TT T AIZHAL, 20 43 Tl PiRE
DEH (0.06 or 0.4 pg/ml plasma) & 720, 100 2% TIIEE LTz, IR agaritine b £ 5% 24
BERILLN O i &4 (12 BERIIR T 0.146, 24 BFFEFR T 0.018 pg/ml urine) . EAVLARR IR
ot

agaritine @ DNA #4522\ T, agaritine (4.0 or 40.0 mg/kg) ¥5~ U ADRF 8-OHIG ##&
BrEIClE L& A, BEFHTR-OHIGENAREICER LKL (2 ha—d256%) .

WEMEFOLEMITR SN RroTz.

THY 7 AR ORIRBHERSICOWTHR L, FEOT N TRT v —/VIRZ HEEL T2, 58

oe
IRBREFRFGE [EREERGIIIER
TR

A. BIZERH

Bift, THV 7 ALMINDF /) 2 (Fokh
T Y NT Z 7 Agaricus blazei Murrill) 23FTAEEE
P, SRHERRIER A G T A RN H D Z LD
EREN, L OBBRAHRIN TS, —H,
B U Agaricus B~ > v al—h F4Y 7 U Z
7. Agaricus bisporous) FPIZiX. BERMOLEED
NAHT7THYF L (agaritine) BWEFENTWNWDHZ &
BELN TS, FDD, THY 7 AF ) aiZ
BOTHEA LT RN H LS, ZNET
BatEni-Z i, Agaricus BUAND X/ 2
IZ2WTh, agaritine B ICBIT DIRE D2V N
RIEEICRWT,  LOMS/MS & AV F B
v, EEtEoBm OITEERL L, fEe DX/
SR L. ORGSR, agaritine 13 Agaricus
BRHETHD Z LR ST,

F iz, VEEEIZR\ T agaritine 25+ 7 26
DO ITEFELP agaritine JBE % JIE L 7275, agaritine
BELALHBMEL MLIEHBEETE TO agaritine 47
ERE A SN, MIEFCTORENLEEEZ BN
7o, £ZT, AEL, < U ZIRELD & Mm% A28
L CEMA S DB E TRk ETITo 72, & 5IZ,
agaritine & & DR HIEDITAAEFET D DNA [H
SIEREIND Z LR TRENDHD Z D0,
MAFBHTIZIBNTIRILER 2 EIZHER & D VTR
DAFENTEREL, MFPIZEIRSN TS0
R BRRET LT,

FRY agaritine JEFEIZ- OV T . agaritine {REH %
E25 L TEETHD 0, BRI LR
ZHIE Lz,

agaritine (D RFEMD A H = A NFHA T2
VWA, agaritine BERNTED L D IIRBIah s
By, AT, (EEAREII 2 AT D 44
R AZ 0D, M, JRF LY agaritine
MR EAT > T, = 7 A~ agaritine 512 K5
DNA #EIZOWTHRA LTz, £, b MFIZ
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1Y — L% C agaritine DM S5 e L7z,
BT, THY 7 A% ) a2 E
BHINTHENEREL, G L7z,

B. W5tk

1. FRAEs,
B-N-(y-L(+)-glutamyl)-4-hydroxymethylphenyl

hydrazine (—#%4: agariting), agaritine FHEEIZ.

HPLC-UV #H3 £ U8 'H-NMR R 5. 95%LA

ETHoTz,

2. #B

agaritine (X, B L7 HLDEHWE,

THY 7 A% ) 2L, Wi E iR
BhRRGY A SN U788 (BERL, 858, 7 k=)
TR, BERL, SEREREHI. MRz kv s
WCHRRIZ LI b DRER L, W7 M, &
TN ERDERE, POMRETHEMA L, <y
Val—Ib VAZT IAZT, TFUAY,
U RIHOREIN D A== 5 ENEE
ALTe, MRSRHCEE, A2 MV TOie L Tkl
L L7,

agaritine fUFHZEBRIZIL, 8EMEE dIY <~ 7 2%
M, & MF 7Y — A Fv— L XY /_3—
MHEEA LT,

3. Kl

HESHERE L, Applied Biosystems 4t
API-3000 %, A AL ESI, negative &— KT,
MSMS 75 7 A mz 122, m/z 248 %= —
Lz (B1) . BARDFOD agaritine EEMAIC
m/z122 | FERRAINC m/z 248 ARV iz, Mo
agaritine TE BRI m/2248 % FA\ M=, HPLC i Agilent
#1100 series &M\ =, HPLC AW T AiTid,
Capcellpak AQ (4%, 3 um, 2.1 x 250 mm)%
VN,

4. fiHds X ORI E

FTARTOF ) ol (RRBITEOEE, 4F
J TEFERLIRR) 13T D1 ga A X ) —T3
[E] 20 >R E 5 fhititg, IR L Lz, Bbh
T BRI L, 0.01%  FEiE: A & ) —/L(9:1)
3mlINZIEME L. D 1 ml % Bond Elut Ci8 7 5
LR L HOARP RIS YT, 5120.01%
il : AZ /—v (9:1) 2 ml ANz, 513 ml
% LC/MS/MS 24T iR & Uiz,

MY L, = 7 ARRIED B~ Y s
ADTeTy Xy AT F a—TIZHE R LEHIZ
K EZEW e, SRR, BOSBEC LY (14,000
rpm, 20 min) MHEZLBEL 72, HHTRIAERIE, 3
EEDOT &= b= MU LVTHRY VI LEITS
UCHARE. LOMS/MS 2347 LT,

5. agaritine $25-~ 7 2 DM+ agaritine 4T

7IEEHE ddY ~ 7 A% 1 IEMEHEE (8 i) |
27 W% 3O 9RETHITLL T D L 5 I %
1T 7z, agartine fE¥ES %~ 7 22 4.0 mg/kg
mouse {[C72 5 X O ITROFE L, BE5E% (54
ELUF 20 S3FIFRET 180 S0t s TR L7z, M
B, BRE 37 $% LC/MS/MS % iV T agaritine
EBIT o7, FRROEER% ., agaritine #5-& 40.0
mg/kg mouse THIT -7,

6. agaritine $¢5-< 7 A M agaritine FAEHY
ZIVE T, agaritine & FHV 72 in vivo FRERITT
THEHEE T~V agaritine % A\, HHEIEZTE
BT LTWD, 0=, BERIBRESHh
726 D7) agaritine 2YH D 72 O PNIFATH
D, €T, agaritine A RIET BH7-0DIZ,
5.DFBRT agaritine #5657 7 A0 b REIZED
T -2V T LC/MS C full scan (m/z 100-1000)
T—=F, 7F M AT—FT VA BRIE PDA T
UV (200-400 nm) scan TE=F—L, 2 ha—
b= A (agaritine EAEIZ IV MIILQ 7K) 735
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OMIEOFER (control) & LEEZL7-. LC/MS F—
HFRHTIZIX, Analyst 7 N 7 = 7 OMUIARGH I fiE
# 7 b Metabolite ID % V=,

7. agaritine 3¢5~ 7 ADRH agaritine 54T &
AT

8 EEHE ddY ~ 7 A 40 PL& 4 PE90 1 O fED
Rt —Vic Az, Ry —rsf@x=r bnm
—/LEE, DIV 5% agaritine 40.0 mg/kg 54
& L7z, agaritine 574035, 12h, 24h, 48h,
72h, 96h TRRZHE L HIT TR L, RIiT. &%
FHS UTAHRR U T3 AEMIRL T LC/MSMS #l
E LT,
Fie, TN & RERIC agaritine R A 1R
F LT,

8. agaritine Ot MFI 7 v Y — A TORG

agaritine Mt N CORBEZREITT D7D, &
M /ay—Ah (Fr—nXY =L DEEA)
EROCTRBFERET o7, BOSIE, S7mY—
A (1 mg/ml) | agaritine (1.96 pg/ml) . NADPH
generating system (255 T ARAUS (GAASUL) b
Z A & 51z, UDPGA (uridine diphosphate
glucuronic acid) & PAPS (3’-phosphoadenosine
-5>-phosphosulfate) FE T CTOH7H 6 01T >
7

9. agaritine ¥ 5-{Z 5 5 DNA 15
SIEEHE DY =7 2 4 OL% 28F (£ 2 Ol)

(o e, % 2 O Vi 4 PTG — (5 &)
{Z ATz, agaritine ¢ 5-BEZ1T agaritine FRUESL %
40 mg/kg mouse #x M5 U E#A>5 12h, 24 h,
48 h, 72h. 96 h, O9day. 1lday &JRZEEREL
7ro BREUTZJRZFFR L C ELISA (B AZALiE
BFERT) 12T 8-OHAG BZ|IE L7z, ¥7z, KT
VT F=BERAEL., JRP 8-OHIG &% 7
TF=r mg HIVITHRE L, 2 ha—LR
{213 agaritine VAT 2 DIV MillQ K% 1

5171, &5, Y MDA (malondialdehyde) &%
BEL, [REEHtEL KT,

10. 7 HY 7 AhoffamEtRs

agaritine LIS DFEMALEWNT OV TR D7
¥, b~ AEEMRER TH 5 KB Mifaz VT
7Y 7 AZZ X ARORBUEEEE Tz, TH
U7 Ak, AZ 7=t 2% JEICA~FY
v BEETTFN. T B )b, KCHELTH
X RAEVERL LTz, MRS EME, 96-cell 7' L—

b AV MTT S CRET LT,

WEEBEIZ T AU 7 R 450 g 7 BIEMEBR & PRk
(T ergostane type D AT 1A F{LEY) 3 s B
FE Lz, SEIX, HERS BRET DD,
W7 Y 7 A 1lkg L A —NAT v 7 LTT>
Pl
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C. BIFERiR

1. agaritine $¢5-< 7 AD M+ agaritine
AR LTz agaritine #2121 5 L2 (4.0 mg/kg
mouse & 40.0 mg/kg mouse) < AMBER L7
MIFALHT LTz, £ DFER, agaritine 1 3REE%
(543) T TITmPITEN, BE5#2 045 T
RILPEREEZE L, £OBITIRA AL 100
DETIMFNLITER L, Zo/RIT, &5
BICE TR CEHA ThH T,

2. agaritine ¥5-< U A M agaritine 1Y)

agaritine #5772 (40.0mgkg) 75 2 043 fH
P CRERFEOICERER, FAM L2 % . LOMS %
WTF AAFy B I (scan #5FH m/z 100-1000)
BLOERAF ¥ E—F (200400 nm) THIE
Lz, TORRZH2ITR L, TPv2AF¥
>E— K56 TIC (total ion chromatogram) % FLE
THE, av b R (5% Smin, 20
180 min) TE{LA B 5D E—27 23
ELRBOLN o7, RBEMEYT Y 7 b
Metabolite ID % FV N THENT L7203, ARFRAG72E
WITRWER 2 olz, HRAF Y E—FR

(200-400 nm) » 5 TWC (total wavelength
chromatogram) #[WAECLHBI LIz & 2 A, &EH%
2 043776 6 057 ISHT THREFRERT 1 9 0ici®
HHOMIARONIE—I B RH L, Z0Or—
7 1% agaritine R34 Tdh 2 FTREMEDS BV S, A
PTHETH L OEEE, MERITIIRETH-
72

min, 60 min,

3. agaritine £:5-< 7 ADRF agaritine AT &
Rt

R — % T agaritine 5~ 72 (400
mg/kg) 7> HARRFRY (12h, 24h, 48h. 72h. 96
h) IZRAEERI, LCMS 2V Te RAAF v &
— K (scan %8B m/z 100-1000) 3 L OVE A ¥+
> (200-400 nm) THIE L7z, FORER, K3

AT DIC 1 2 REEPRIC M I B S - R
REH] 1 9430 agaritine RFW & B 2 b b E—7
WIRFTHRHN, UV AT My —E LT,
ZDZ EMD, agaritine RBHINTMATIX2 0%
21 8 04T R B, JRPTIZ1 2K R (1
2 BEHILIN) OB SNz,

BYEZ O agaritine RFMH L B X G WG % B
BEL, MEZHLNITHZ EEToTND,

4. agaritine Dt MFI 71 Y —ATONRE

B MFI ey —AzF I, 5 DHRGHE
E DHRMT, agaritine 2MNF SN T T B 0%
L7, B, LCMSMS %AW TiTo 7,
FORER, K4 I1RT XK DI agaritine (X 60 45
TOA v FaX—Ta rTROER LN -
7oo 70 Y —AiX, male, female MJFRATL
T ISRERICEUIE R B e o Tz,

S. agaritine $25-1Z 5. 5 DNA 1815

agaritine $¥45- L72< 17 2|2\ T, DNA #BED
FEAZ L U TR 8-OHdG % ELISA CTHIE L. =2
ha— L LR U7, ZORER, K517 7T LD
(2. 8-OHdG iX 12 REfRJR TBEIZ 2 ha—1D 2
fELA B BER L, agaritine #5425 Y DNA 238
BEZITND 2 LTRSS NI, agarime 5
EETO 8-OHAG &1, 24-48 BHERR TV o 72 AR
PL, R—=RTA N\ ipol=, FOBEW
8-OHdG 8 FH-L, = ba—Lod 2 {FLL il
9 BETHERF L%, 11 BETRID L,
agaritine G2 L V<2 DNA 2MEETHZ &
DRI ST, 2RO VIZ DWW TIIARAT
5B,

¥ 72, agaritine ¢ 5-C agaritine 7MY % S 4,
TU—F P ANEER L., FOEHRIGIZ LY B
@R E TOD TR LB 2 b= D T,
PRH MDA fHHBIE LTz, ZOREE, JR¥ MDA
tXay ha—L B L agaritine ERECENR LN
2otz (X5) .



4. THY T AOHREIEGE
HhH ., N, 52T U 7 R (Agaricus blazei

Murill) 11kg 736 A & /—/UHRH L, Fiig—T /L
B, 7% /—NVE., Kgxkihl, BTV Ex
Bz, 056, TWETICHR= F VB O
T, A7 LVv~v ST 7 4—, HPLC ZH
W AR B ERABR O R & FRER ISR 9 2 R
Bz (M6) . TOFER B7TIRTLI28
LAY (O 6 2 TSR Y) ZRBE LT,

HEE L b e OMREEIIR 2 1ITRTHD
(2., ergosterol FERIADIFHN & FREE OIS
w~LT

D. B

AL, agaritine FREICOWTHRET LTz, &
¥, agaritine $¢5< 7 ADIfLH agaritine JBE DR
B L% R b 2 A, 55 4 TR
Bz, —E8 COWRINLHE 2 bz, Agartine
T2 D%, 20 55 THLAPRARREEITEL, 100 0F
TR Lz, ZHud, agartine 2MEMEHE CTh
FVERM LW e B2 o5, Fo, b
FIREETT 40 mg/kg ¢ 5-T 0.4 pg/ml plasma TH D |
A% 25 g £ 95 & 1 mg/mouse T, agaritine
PP EROR 0.8 g (BMEE% 2ml & §5) &
720, 008%ThH5B,
agaritined0 mg/kg 5~ 7 A D4 & MR AT
LB LTe & 2 A, 2fuY o 7o dihsd LR
agaritine EEHZ /7T H DD, (HEFE UENSED
Nz, 2oz ok, MIEF agaritine FEEH 2
i agaritine & &2 biviz,

$72, JRH agaritine #REEVE 12 RHIRT 0.146
pg/ml urine C 24 BF#IIR C 0.018 pg/ml urine TH Y |
FNLBEDRIITRE SN2 -T2 D,
agaritine | 3#¢ 5-4% 24 BELANIZISMCHE S ho D
EEZ BN,

agaritine FREFMWILZNE THRE STV,
4:[0] agaritine H5-+ 7 AT, MfEH, R
IZRU &EE 2 b A& E R L, &z
WTIEASEBBALNI LW EEZEZ TS,

t MNFI 78 vy— 2% AW REER T,

agaritine (D LRI BRONT, ZDFRTD
FURDM TRV ATREMEAS RIS STz, 23V E T
EEINTWD L HIZ, y-glutamyltransferase (y-GT)
WL BT NG I VEBEOBEBRIS R E 2 Z & 08
ST H B ATHEMESE X BT,

X 51T, agaritine 5~ 7 ADJRH 8-OHIG D
EEMBROGN, DNA#EENEE TWD I EAVR
WeXi7e, R MDA =y hu—/ LR R ERE
TENIRDTZ Einh, 7V —F PANIED
W X D IEERMGITEE T h D LB
2Btz T~ LTz agaritine 25~ 7 A
VX, BEALE ORUTEMESITIR, Bl DNA
B EET A2 LB ME SN TS, 202 LM
5. agaritine {XF¢ 544, AEL DNA ICREG L. €
DOEFTT V=T VHNEERSE, RAERLE
OH T VA& 8-dG & OIHIT L D 8-0OHdG %4
T 5 bDEBEZ LN,

KB Hifa % - lassRoER, 7Y
7 A% ) aBziEEnn b P REOMES %Y
759 ergosterol MSHERR Iz, FRREOMAIEE
PR L7z ergosterol $H b A FAMEN Vo DIEHL
2 L AFHRBIIRAWLDEEZ L,

E. &5

agaritine | %, #5420 5 CTRRE RV EFDHER
HIHE L, MP~DBATLIHKITRNEEZ S
Nz, F£/2. JRPTY agaritine 13 24 FFHLAIAIC
5 U7z, agaritine DAZMZTR VM TEME 2 DAL
NERODB T,
F. feLEfa iRl

BUE, EAFEEL. BEDT T Y 7 ARERER
D& . NEIN R ZEEERICEMEFEE
FHI A KR TH D,
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Billions

Intensity

Thousands

Time (min)

A 0l — 0.8 —
agaritine 4.0 mg/kg agaritine 40.0 mg/kg
Py
) 0.08
g 06 |
wn)
=
o, 0.06
gﬁ 04 |
£ 0.04
S’
5]
= 0.02 02 1
g .
=
30
o 0 2 0 I 1 . L ; L I \
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180

Time (min)

1~ AU agaritine & B ORRRFEAL

TiC

0 5 10 15 20 25 30
Time (min)

2 A agaritine (4

15000

7500

100
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12h
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3 = AR agaritine fUHY
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TWC

*1

180 min
&0

i

&
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10 15 20 25 30

Time (min)

~ 7 AR agaritine

12h  0.146 pg/ml urine

24h  0.018 pg/ml urine




300

200
100
0 30 60
Time (inin)
M4 2701V —A5F0T agaritine 5 F
100 50
40
75 - T
§ .40 mg/kg p.o.
” g/ ep MDA 30 +
8-0OHdG 5 : (hmol/Cre mg)

(ng/Cre mg) T
AN - control

o/
7
/
K
s
>

25

0 50 100

0 50 100 150 200 250 300

Time (hours)

5 - AfR% 8-0HIG & & MDA &

Dried fruiting bodies of Agaricus brazei (11 kg)

extracted with MeOH
concentrated

MeOH Ext.

extracted with n-Hexane

Hexane layer MeOH layer
177.83¢g) evaporated
suspended in H,O
I ext-mr-lfed with EtOAc
EtOAc layer Aq. layer
(70,9 g) extracted with
mBuOH
Si0,
. mBuOH layer Ag. layer
HexEtOAc (190.2 g) (1.3 kg)

I I [ [ | |
E-1 E-2 El-3 BE-4 B-5 E6 E-7 E-8
(102g) (102g (B4g) (102g @“2g (29 (G.7g 133g)

oDS | oDs | ODS
HPLC | HPLC | HPLC
Compound 1~8

6 T HY IR (Agaricus blazei Murill) D431, K55
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Compound 1~8

3B,5a~-dihydroxy-6p-methoxyergosta-7,22-diene 3B,5a-~dihydroxy-(22£,24R)-ergosta-7,22-diene-6-one

O 0O
Q/U\OH /©/“\OH
HO

benzoic acid p-hydroxybenzoic acid

CH20H
CHOH

CHZO—ﬁ~—CH2(CH2)nCH3

o monoacylglycerol 30,50, Ya-trihydroxy-(22E,24R)-ergosta-7,22-diene-6-one

S

////, ",

OH

B

HO HO? S OMe

:\\\\\\

1-(4-(hydroxymethyl)phenyl}heptan-1-ol .
{New compound) 3p-hydroxy-5a,60-epoxy-7-methoxy-(22E,24R)-ergosta-8(14),22-diene

( New compound)

%2 FHYIZN D LS MO

compounds activity (ICs, pg/ml) rate of content (%)

ergosterol >500 0.047
3p,5a-dihydroxy-6p-methoxyergosta-7,22-diene 25 0.0041
3B,5a,9a-trihydroxy-(22E,24R )-ergosta-7,22-diene-6-one 75 0.0004
3B,5a-dihydroxy-(22E,24R }-ergosta-7,22-diene-6-one 25 0.0003
3B-hydroxy-5a,60-epoxy-(22E,24R )-ergosta-8(14),22-diene 25 0.0001
benzoic acid >500 0.007
p-hydroxybenzoic acid >500 0.007
monoacylglycerol 75 0.0045
1-(4-(hydroxymethyl)phenylheptane-1-ol 75 0.0002
mytomycin A (as postive control) 0.1 -




