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Sterols in the Mushrooms

Shoji WAKITA*

Summary

1. About 0.4~1.0 percent of unsaponifiables were present in the mushrooms.
Some of them were insoluble in coled acetone.

2. Experiments were made on the properties of the unsaponifiables in the
mushrooms of 207 species by means of gas chromatography. Generally, the
peaks of RRT* 0.32, 0.64, 0.69, 0.77, 0.83, 0.90, 1.00 and 1.17 were found
in the unsaponifiables, under an experimental condition given by the author.
Individual components of these peaks were identified by gas chromatography
and combined gas chromatography-mass spectrometry (GC-MS). For these
experiments the peak itself must be distinctly isolated from the other. The
unsaponifiables of Lentinus edodes were prepared for the identification of the
peaks of RRT 0.32, 0.77 and 0.90, the unsaponifiables of Lampteromyces ja-
ponicus were prepared for the identification of the peaks of RRT 0.32, 0.64,
0.69, 0.77, 0.90, 1.00 and 1. 17 and the unsaponifiables of Helvella crispa were
prepared for the identification of the peaks of RRT 0.64 and 0.83. The matter
of RRT 0.32, 0.69, 0.77, 0.83 and 1.00 was identified respectively with
squalene, calciferol (D,), ergosterol, campesterol and jB-sitosterol. Though
the mass-chart of the peak of RRT 1.17 closely resembled that of lanosterol,
the latter is not recognized to exist in a plant, and the former may be
sicroaltenol- an isomer of lanosterol. Sicroaltenol is known as a plant sterol.
As the mass—chart of the matter of RRT 0.90 corresponds on the whole to
that of stigmasterol, the former may be stigmasterol. As the peak of RRT
0.83 is very close to the peak of RRT 0.77 (ergosterol) it is difficult to
obtain the mass-chart of the former separated from the latter. In Lycium
chinense the matter of the peak of RRT 0.83 is campesterol. The matter
of the peak of RRT 0.83 of mushrooms will be campesterol.  According to
the mass—chart of the peak of RRT 0.64 of Typha latifolia, it is an unknown
matter of molecular weight about 434. The matter of the peak of RRT 0.64
of the mushrooms will be a matter of molecular weight about 434. [*Relative
retention time for B-sitosterol (retention time: 11.0 min) taken as 1.00.)

3. In due consideration of the result of the investigation of the sterols in
mushrooms ergosterol was the greatest in quantity in many mushrooms, but
this is not common to all mushrooms, there are many mushrooms that have
much sterols other than ergosterol.

4. It was recognized that there was an interdependent relation between the
position in the taxology of mushrooms and the quality and quantity of their
sterols.

* RpF#H=E (Dept. of Home Economics)
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Fig. 1. Gas Chromatogram of the Unsaponifiables in the Mushrooms.

Lycoperdon gemmatum Rhodophyllus crassipes Phallus impudicus
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Fig. 1. Gas Chromatogram of the Unsaponifiables in the Mushrooms.

Clitocybe acromelalga Xerocomus badius Hygrophorus cuspidatus
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Fig. 1. Gas Chromatogram of the Unsaponifiables in the Mushrooms.

Tricholomopsis decora Lyophyllum transforme Ganoderma neo—japonicum
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Fig. 1. Gas Chromatogram of the Unsaponifiables in the Mushrooms.

Cortinarius bovinus Armillaria matsutake Pholiota spumosa
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miniatus
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Fig. 1. Gas Ghromatogram of the Unsaponifiables in the Mushrooms.

Sarcodon imbricatus Boletus violaceofuscus  Xerocomus éhfysentefon
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Boletus edulis ~ Leucopaxillus giganteus Amanita caesarea
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Stereum ostex . Polyporellus elegans Lentinus edodes (Dried for a
Long time in the Sun)
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Fig. 1. Gas Chromatogram of the Unsaponifiables in the Mushrooms.

 Amanita muscaria Lepiota aurantioflava. Russula compacta
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Phaeolus schweinitzii Russula laurocerast Schizophyllum commune
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Fig. 1. Gas Chromatogram of the Unsaponifiables in the Mushrooms.

Laetiporus versisporus Clavaria botrytis Lactarius speciosus
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Marasmius oreades Calvatia lilacina Cortinarius multiformis
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Fig. 1. Gas Chromatogram of the Unsaponifiables in the Mushrooms.

Gloestereum incarnatum Russula metachroa Agaricus placomyces
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Agaricus silvaticus Auricularia polytricha Ramaria formosa
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Stropharia aeruginosa Naematoloma gracile . ‘Hygrophorus lucorum
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1. =LA TAxAF=r

B B OE —

£ B & R

— LT DWNWT

1) v1 270602l ATFr—ADGCHM i =ATAT e —1 1T Fig.2 02 &

<, tR (min), 8.

4 (RRT, 0.76) T, #ifaAFE=r AT — L GOEHME) & tR

(min), 8.4(RRT, 0.77) Th otz BIERPD LT, ABHEDO=1LTAT R~
B2 TGC HMiaiTs &, oD —2 13— Ll YF=axy, /R )2y, ¥
FIUVILER L DRERGFERTH - 7o,

Fig. 2. Gas Chromatogram
of the Unsaponifiables in

Lentinus edodes.

@ YA xrrhbo=rTATr—1LD GC-MS 75 :
Fig. 2 o = & ¢ tR(min), 8.4(RRT, 0.76) ITic-7c &
%, BHESWEfT> L, Fig. 3 (A) o~2F+—2E
bht, Fig. 3 (B) iR E= LT AT -1 2L 5
< AF p— T, MEBRFBAE—BR LI, Tibh, ¥1
By D=L TATE =L EHETHIYWEOBE — 71zm/e
396 ¢, MBOMBMAFE =L TAT r -1 CHO 55 F &
366 DEnE—FKLic, MR XD m/e 363, 364D
=20, YA xRy LOREDY DI 365, 366 hD
Listir, B om/e 68, 80, 81, 91, 93, 95, 110, 120,
131, 144, 158, 159, 172, 185, 198, 199, 212, 214, 253,
212 RU* 337 i &, BRAETNTC, hEOY— 27 L—FKL
oo Fl, TNHLORERE, YERPREDO= AL TAT R~

NDTAF o — MTIZE—F Lice VF 285, / BV VY, YF27 ) lIC bk
B, 2ERETH -7

(A) Ergosterol from Lentinus edodes
100 263 396
81 .
253
83 271 337
“l” H,l’unll L
109 150 200 250 300- 350 400
(B) Commercial Ergosterol /e
CHy(O MW, 396 363 396
100
8
253 337
83 27
MUHI IHI L h TN Y
100 150 200 250 %00 350 400
m/e
Fig. 3. Mass Spectra of the peak of tg(min) 8.5 in Fig. 2 and of

the Commercial Ergosterol.
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2. RFI=ATa -2 T

(1) YFa grhbDAF
7=A7r =10 GCHT:
AR A F A Fr -

CRYe#iZ) o tR(min) 13
9.9 (RRT, 0.90) TH » 7o
Fig. 4 (A) oZ &<, v+
a & » 13GCHMT tg(min),
9.9 (RRT, 0.90) iwAx+7
< AFr—LEEbRAE Y —
2N LIc, £ T, IRt
Fig. 4.. (A). Gas Chroma- (B). In the case of adding ZRORPCAF IS AT

togram of fhe Unsapo- Trace Commercial Stig- o2 s
— )L g 2

nifiables in Lampteromy-  masterol in advance. ’ @f@unjﬁt%%&%ﬂﬂx_f
GCo¥r&fT > &, Fig.4(B)

ces japonicus.
DT EL, ZODE— 73—

H Ll 1 27 B TLEETH 72,

@ A s2rhbOAFIr~ATr =10 GC-MS 4347 : Fig. 2 02 k<, ¥ 1 %
rEEtD GC F 5 — 125 tg(min) 9.9 (RRT, 0.90) wico7c b &, BEOSNZITH
& Fig. 5 (A) o GC-MS #+» — ' 2\ bhi, Chickd &, Br—2so m/e 138
METTeh »7e0y, Fig.5 (B) &<, #RREAF /w27 v —1 CullyO HFE
42 OB ~7D m/e LT, L L, m/e 56, 65, 70, 83, 95, 108,
120, 134, 146, 159, 173, 185, 199, 213, 231, 256, 272, 274, 350, 369 JU' 379

(A) Stigmasterol from Lentinus edodes

255.5
100
43
L2 251 399
401
il I I I I”
50 100 150 200 250 300 350 400
n/e
(B) Commercial Stigmastero]
CeHisO MW, 412
255.5

SOIJIMMMMM L1 l’l

100- 150 200 250 300 400 ‘

m/e

Fig. 5. Mass Spectra of tne Peak of tr(min) 9.9 in Fig. 2 and of the
Commercial Stigmasterol. C
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HEDTAF v~ M, A 25 0nboRBS, MRRARC IAERLEC 31FE —%K
L, ¥7, YBRPAF /AT o~ AD<AFv— b Ed, REF—FK LI, YFa 2y
T ERRIskER T B,
3. v 7 u—n (D) ©DONT

Q) 7KV Vz2vnbosrv7or—nD GC O MRAEI L7 22 —
(F#i#E) @ tp (min) (3 7.6 (RRT, 0.69) Thotz, /HEYV Y 2onboRks
yCHObi+5 &, Fig. 6 (A)
DT EL tg(min) 7.6 TH
Ny 7 ore— LB b Y
—~ BRI, THEZRD
;ﬂhﬁioww/7:p—
NEI % TG CHOMFET
:o@E—ﬁm—ﬁLto
(2) GC-MS ##7: 7 AV
V2o bR tg(min)
MT.6 it b &, BEY

Fig. 6. (A) Gas Chromato- (B) In the case of adding #7475 & Fig. 7(A)D <&
gram of the Unsaponifia- Trace Commercial Sicro- <4 .
—_ 3 Zo L

bles in Helvella crispa. altenol in advance. Feo b2 F%;)%/Lf i

7 =8 — AfliERAEED < A 5

v— % Fig7 (B) %0 Thwi, Fig. 7.(A) RO B) H#T51c, He—
7133 396 T, Ay 7 = m—n CullO O4F B 396 1c—B L, F0ffl, m/e,
70, 83, 120, 147, 159, 209, 253, 281, 352, 363 K 379 &rfHkic—K L, M
B IRE— L, 722, FF, m/e RUMEHCR RS SLRD LRI,

(A) Calciferol from Helvella crispa

100

396
17 159 253
hﬂ‘”%”l“l ”m ‘thMH
100 150 zoo 250 1400
m/e
(B) Commercial Calciferol (D,)
100 Cy;H O MW, 396
363 396
7459 o 253 o8 l
352 379
LI \ IIIHI i lllh_lJ l l IH IR TTHITR] “nll “ s “ 1)
50 100 150 200 250 300 350 400 y
m/e.

Fig. 7. Mass Spectra of the Peak of tr(min) 7.6 in Fig. 6 and of the
Commercial Calcifero.
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4. A7 7L /ZoNWT

1) vEazrnboRBOGCHP : MRAEA 27 7 vy GEEILR) @ tx(min)
123.6 (RRT, 0.32) TH o7, Figd(A) s vFazrnboidd ta(min),
3.6 (RRT, 0.32) o> v —Fis— s %% Uk, VEazrnboRXposgr, &
BOA 2 v vl ER N T GC H¥ixfT > &, RRT, 0.32 Ton v — 7 1386
IS A '

@ vFazrnboRARD GC-MS H9#f: V= x b ORI ty(min), 3.6
(RRT, 0.32) wic -tz b EBEENWTZITH &, Fig. 8 (A) O~AF v — 12MEH R
foo A7 7 U UIMAEEC LB~ AF v — ML Fig. 8 (B) OB D ThH-10, FED
Bl—20 m/e ik 412 T, 2297 vy CuHy ONTE 412 ©—%% Lz EHiz,
m/e 109, 137, 190, 210, 258, 301, 330, 343, 344, 369 R (¥ 398 &3 fii& it |z —
L, BMELDZE—H L, 1, HF m/e ROBEHICH T—3 Licu b DA
BHhRITC,

(A) Squalene from Lampteromyces japonicus

100 301 369
343
e
} 258
3Ll
H’ ||Il m lll Il |
150 200 200 350 400 n/e
(B) Commercial Squalene CaoHse M.W. 412
100 109 137
343 412
H [ 301 330 344 369
L |
i“ n “Illllll I ll | c
100 150 300 350 400 /e

Fig. 8. Mass Spectra of the Peak of tz(min) 3.6 in Fig. 4 and of
the Commercial Squalene.

5. B> rAFr —AT DT

fv b AT w — AR FEMED % GC 4474 % & te(min), 11.0 (RRT, 1.00)
T, &Ko+ 21cd RRT, 1.00 O 4 AP BT OBET L ERNE o 5 R
720 ’
6. I mT T )= DONWT

Y7 mT AT = AR EFLR) % GCHHT+5 & te(min), 12.8 (RRT,
1L17) Th ot Fig. 6 (A) 0T L/ RY )V =2y ORy VB te (min), 12.8
@H~7%ﬁﬁb,%ﬁ@ﬁﬂﬁﬁ%@?ﬁn?»?/—wﬂﬁﬁ%%Mk(Gcﬁﬁ
15 &, 220 —2713—FK LA (Fig. 6(B)), 7k, GC-MS Mz kb~ 2+ 4
— ML, YIRTNT ) VDR THED T /) AT R =L DT AF 4~ MNTIRIE—F%
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Table 2. Classification of Mushrooms according to the Quality and
the Quantity of their Unsaponifiables.
Classification®*
Mushrooms * -
I I’ I VvV Vv M I W
' i 4
Hygrophoraceae = x Y 77§} 7 — 1
2 1 1
. 12 21
Tricholomataceae = v x of} 41 - 3
1 3 3 5 5 8 8
5
Amanitaceae F v 7z 7 El 11 —_—— 5
2 1 2
4
Agaricaceae 3 & ¥ F} 10 — 1 1 2
2 2
4
Coprinaceae v + = & 7§ 6 1 —_—
2 2
Bolbitiaceae #+ ¥ % #§} 2 1 1
6 3
Strophariaceae +=x=& %z »rEt 11 ————
2 2 2 1 2
8 5
vCortinariaceae 7 v+ v x r§} 19 - 5
1 1 2 4 1 1 3
Crepidotaceae F+v v 5 &% 7§} 1 1
Rhodophyllaceae o v K v 2 oF 31 1 1 1
Paxillaceae v &~x 4 FE} 2 1 1
7 5
Boletaceae 1 7§t 13 —— ———
1 6 2 2 1
Strobilomycetaceae + =1 7' 1 1
3 13
Russulaceae ~ =2 7§} 23 —
1 3 2 3 6
4
Clavariaceae -+ =% % 7§} 10| —m—— 3
1 2 1
3
Hydnaceae -~V % #§l 6 — 3
1 2
Cantharellaceae 7 v X% 7§t 4 1
Corticiaceae =w v 2 2 »r§} 2 1
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Phylacteriaceae 1 & % # §} 1] 1
10 8
2 3
Polyporaceae -/ 2w h 4§ 23 2 5 3 4 3 1
3

_— 2
Gasteromycetes JHEE 5 1 2
Heterobasidiae B3 5 Hi 3 2 1
Ascomycetes Fo 5 EH 3 3

* The number of materials for experiment.

kK

| The peak of tg(min) 8.5 (ergosterol) is notable and the other peaks of tr (min)
7.0, 7.6, 9.9, 11.0 and 12.8 exist less than 1%.

Furthermore the peak of tg(min) 3.5 increases less than 1%.

Furthermore the peaks of tg(min) 4.5 and 5.0 increase less than 1%.

Furthermore the peaks of tr(min) 2.5 and 5.6 increase less than 1%.

The peak of tzp(min) 8.5 is notable and the other peak of tr(min) 9. 9(stigmaste-
rol) exists less than 20% and the peaks of tr(min) 3.5, 4.5, 5.0, 5.9, 7.0, 7.6, 11.0
and 12.8 exist less than 1%.

VI Furthermore the peaks of tg(min) 7.6 and the others increase less than 20% and

the peaks of tgz(min) 2.6 and 5.6 increase less than 1%.

VI Furthermore the peaks of tg(min) 9.9 and the others increase less than 50% in
total.

VI The peak of tg (min) 8.5 is notable and the peak of tg (min) 9.1 (campesterol)
is noticeable.

X The peaks of other than tg(min) 8.5 (ergosterol) are notable.

< 2 BEH =

L7z,
7. HVNRAFr—ARDNT

HVRAF R —AFRRE (FA 7 T #GCHWT% & ta(min), 9.1 (RRT,
0.83) T/ AV V2w bEFoF 2ic RRT, 0.83 o7 VILHR £ L, e
DA VRAT B —AFRREYMLTGCAWERITS L ¥~ 2 3—HT 22 LBRBDH
i,

I /3058 E0MEEATO—ILHER

250 VERF a ED X S FET S0, FOREOREY BRI+ =
OEF EOAE & DEFfR% Table 2 /R LTz,

% 24
* 7 a Ry VEHILG CHMT X 5 £ X RRT, 0,23, 0.32, 0.41, 0.46, 0.51,
0.54, 0.64, 0.69, 0.77, 0.83, 0.90, 1.00 Rr1.17 i — 27 OMETHHZ &
DD BN, GC RO GC-MS HHTic & » THWEDOFRERTT 5 Ioditix, ¥—7
Ny —7T, L, o~ 7 LEERTHEETHBARCRIFEERIE DR 5 O
T, TDXAhE&FRE oty 2l LTV &, VYRR, /R Y 2TROY
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