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Abstract

The properties of lipids in cap and stalk of “Koshin” (Shiitake, Lentinus edodes, withxpanded cap)
were studied. It was also carried out tﬁat the characteristics of lipids in fresh “Donko”(unexpanded.
cap) and the changes of lipids in those samples by various drying process. The total lipid (TL)
content in the cap and stalk of “Koshin” were 4.58% and 2.65% respectively. It was found that
the contents of neutral lipids (NL, 46.7~48.8%) and phospholipids (PL, 42.0~43.8%) were high,
while that of glycolipids(GL, 9.2~9.5%) was low. The main lipid in NL was triacylglycerol (TG,
58.0~58.5%) followed by sterolester (SE, 16.9~17.4%), sterol (ST, 15.6~16.4%), diacylglycerol
(DG, 5.8~6.0%) and monoacylglcerol (MG, 1.1~1.3%). The main lipids in PL was phosphatidyl eth—
anolamine (PE, 58.3~6.02%) followed by phosphatidyl choline (PC, 17.3~19.5%), cardiolipin (CA,
12.8~14.0%) and lyso-phophatidyl choline (LPD, 4.8~6.6%). Fatty acid composition was significantly
different among TL, NL, GL and PL contained in cap and stalk, The main fatty acids was Cys:2 followed
by Cie:o and Cis:y acids. The TL contents in cap and stalk of fresh “Donko” were 3.7% and 2.5%.
The changes of TL contents, PoV by drying were not almost observed. AV(acid value) of TL in the
sun dried samples was a little lower than those of the fresh and hot air dried samples, on the contrary
NL content in TL of the former was a little higher than those of the latters. The main lipid in NL
of the three samples was TG followed by SE, ST, DG, MG and free fatty acid (FFA). In the above
lipids, FFA contents in NL of the sun dried sample was a little higher than those of the fresh and
hot air dried samples, but TG content in NL of former was a little lower than those of the latters.
The main lipid in GL of the three samples was digalactosydiglycerol (DGDG) followed by acyl-
sterylglucoside(ASG), sterylglucoside (SG), monogalactosyldiglycerol (MGD) and cerebroside (CER).
Influence of drying on these lipid content were nol almost recognized. The main lipid in PL of the
three samples was PE followed by PC, CA, LPC and phosphatidyl serine (PS). In the above lipids,
PE and PC contents in PL of the sun dried one were a little lower than those of the fresh and hot
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air dried ones. The main fatty acid in TL, NL, GL and PL of the three samples was Cis:» followed

by Cis:0» Cis:1. The Cyg:p acid contents of the sun dried sample was a little lower than those of the

fresh and hot air dried ones, while Ci:p content of the former was a little higher than those of the

former was a little lower than those of the latters.
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Table 1. Diameter, weight and moisture
content of cap and stalk of shiitake
mushroom (with full expanded cap)

Cap Stalk
av. min, max, av. min, max,
Average diameter  7.3(6.0~7.8) -
(em)
Average weight  12.5(11.2~14.4) 4.2(3.4~5.3)
®
Moisture content 89.2 83.0
(%>

* Shiitake: Lentinus edodes SING
Harvest date: June 28, 1982

Table 2. Propertie of total lipids in cap and
stalk of shiitake mushroom(with full
. expanded cap)

Properties i Cap Stalk
Total lipids content 0.50 . 0. 45
(weight %)
Appearance(25°C) Reddish Reddish
brown liquid brown liquid

Refractive index(40°C) 1.487 1.473
Acid value 1.4 1.2

Saponiflcation value 178.3 177.9
Iodine value
(W1iss method) 133.9 137.4
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Table 3. Fatty acid compositions of total
lipids in cap and stalk of shiitake
mushroom (with full expaned cap)

(wt %)
Fatty acids Cap Stalk

12:0 (carbon: saturation) tr¥ tr.

14:0 0.3 0.2

15:0 2.3 Q.7

16:0 19.1 15.8

16:1 (carbon: unsaturation) 0.7 0.5

17:0 0.1 0.1

18:0 0.7 1.1

18:1 4.8 5.0

18:2 71.0 75.6

20.0 tr. tr.

Unknown 0.8 0.7

Others 0.2 0.3

Saturated 22.5 17.9

Unsaturated 76.5 81.1

* tr: trace

Table 4. Ratio of neutral lipid, glycolipid

and phospolipid fractions in total
lipids in cap and stalk of shiitake
mushroom (with full expanded cap)

(wt %)
Lipid fraction Cap Stalk
Neutral lipids 46.7 48.8
Glycolipids 9.5 9.2
Phospholipids 43.8 42.0
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Table 5. Fatty acid compositions of neutral
lipid, glycolipid and phosoholipid
fractions in cap and stalk of shiitake
mushroom (with full expanded cap)

(wt %)
Cap Stalk

Fatty acids

*

GL** PL***  NL GL PL

12:0 0.1 0.4 tr. tr. 0.4 tr.

14:0 0.4 1.1 0.2 0.4 0.8 0.4
15:0 1.0 1.4 0.7 2.5 2.5 2.4
11:0 1.9 29.1 14.2 18.2 33.6 19.1
16:1 0.5 1.1 0.5 0.5 1.2- 0.5
17:0 0.1 0.9 0.1 0.1 1.0 0.1
18:0 1.8 4.8 0.7 0.9 5.2 0.7
18:1 5.3 67 4.9 4.6 7.7 5.2
18.2 70.2 53.0 77.9 72.1 46.0 71.1
20:0 tr. 0.5 tr. tr. 0.6 tr.

Unknown 0.5 0.9 0.3 0.4 0.8 0.3
Others 0.2 0.6 0.5 0.3 0.2 0.2
Saturated 23.3 37.7 15.9 22.1 44.1 22.7
Uosaturated 76.0 60.8 83.3 77.2 54.9 76.8

* NL: neutral lipid fraction
** GL: glycolipid fraction
*** PL: phospholiptd fraction

Table 6. Lipid compositions of neutral lipid
fractions in cap and stalk of shiit-

ake mushroom (with full expanded

cap) (wt %3
Lipids class Cap Stalk
Triacylglycerol 58.0 58.5
Sterol ester 16.9 17.4
Sterol 16.4 15.6
Diacylglycerol 6.0 5.8
Monoacylgycerol 1.1 1.3
Others 1.6 1.4

Table 7. Lipid compositions of phospholipid
fractions in cap and stalk of shiitake
mushroom (with full expanded cap)

(wt %)
Lipid class Cap Stalk
Phosphatidyl ethanolamine 60.2 58.3
Phospatidyl choline 17.3 19.5
Cardiolipin 14.0 12.8
Lyso~phosphatidyl choline 4.8 6.6
Others 3.7 2.8
2
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Tedle 8. Fatty acid compositions of each lipid in neutral lipid fractions in cap and stalk

of shiitake mushroom (with full expanded cap) (wt %)
Cap Stalk
Fatty acids

MG* DG** TG*** SE*#x% MG DG TG SE

12:0 0.1 0.3 0.1 0.1 tr. 0.3 0.1 0.1
14:0 0.3 0.7 0.5 0.3 0.4 0.6 0.5 0.2
15:0 1.4 2.3 0.9 0.5 1.9 2.2 0.8 0.4
16:0 15.9 20.7 21.8 3.1 11.7 16.8 20.8 3.3
16:1 1.1 1.2 0.8 0.8 0.5 1.2 . 0.8 0.8
17:0 tr 0.1 0.3 tr. tr. 0.1 0.5 tr.
18:0 0.6 2.4 4.7 0.9 1.7 1.1 4.2 0.7
18:1 4.3 4.5 6.8 1.5 6.3 4.9 6.4 1.6
18:2 75.8 67.1 63.2 91.9 76.8 72.4 65.2 92.1
20:0 tr. tr. tr. tr. 0.1 tr. tr. tr.
Unknown 0.3 0.5 0.5 0.2 0.4 0.3 0.4 0.6
Others 0.2 0.2 0.4 0.2 0.2 0.1 0.3 0.2
Saturated 18.3 26.5 28.3 5.4 15.8 21.1 26.9 4.7
Unsaturate. 81.2 72.8 70.8 94.2 83.6 78.5 72.4 94.5

*MG: monoacylglyerol,

**DG: diacylglycerol,

*++TG: triacylglycerol,

**+4¥GE: sterol ester

Tadle 9. Fatty aid compositions of phospholipid fractions in cap and stalk of shiitake

mushroom (with full expanded cap) (wt %)
Cap Stalk
Fatty acids

CA* PE** PCHEx LPC##xx CA PE PC LPC

12:0 0.1 tr. tr. tr. 0.1 tr, tr. tr,
14:0 0.5 0.3 0.1 1.0 0.5 0.3 0.1 1.1
15:0 0.9 0.9 0.3 1.5 0.9 1.1 0.2 1.7
16:0 14.3 19.9 9.4 15.6 14.8 20.9 10.8 16.0
16:1 0.9 0.5 0.7 2.4 0.9 0.5 0.9 2.6
17:0 0.1 0.1 tr. 0.6 0.1 0.1 tr. 0.6
18:0 0.9 0.9 0.5 2.2 0.9 1.0 0.6 2.2
18:1 4.9 6.1 4.4 8.2 4.9 6.5 4.9 8.8
18:2 77.0 70.8 83.7 67.1 76.2 69.0 81.8 65.7
20:0 tr. 0.2 tr. 0.3 t.r 0.2 tr. 0.2
Unknown 0.2 0.4 0.5 0.4 0.6 0.2 0.3 0.4
Others 0.2 0.1 0.4 0.7 0.1 0.2 0.4 0.7
Saturated 16. 8 22.3 10.3 21.2 17.3 23.6 11.7 21.8
Unsaturated 82.8 77.2 88.8 77.0 82.0 76.0 87.6 77.1

*CA: cardiolipin,

**¥PE: phosphatidyl ethanolamine,

***#*LPC: lyso-phosphatidyl choline
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Table 10. Diameter, weight and moisture content of cap and stalk of shiitake mushroom*

(with unexpanded cap)

Fresh Sun dried Hot air dried®*
cap stalk cap stalk cap stalk
Average diameter (cm) 6.2 — 5.2 — 5.6 —
Average weight (g) 31.0 4.8 7.9 1.7 8.4 2.0
Moisture content(%) 81.3 80.2 9.0 8.0 9.6 9.2

* Shiitake mushroom: Lentinus edodes

Harvest date and place: February 23,1983 in Miyazaki Prefecture, **75°C

Table 11. Properties of total lipids in cap and stalk of shiitake mushroom

(with unexpanded cap)

Fresh Sun dried Hot air dried
Total lipids
cap stalk cap stalk cap stalk
Total lipid contents(wt %) 0.7 0.5 3.5 2.1 3.4 2.2
Appearance(25°C) Reddish Reddish Dark Dark Dark Dark
brown brown brown brown brown brown
liquid liquid liquid liquid liquid liquid
Refractive index (40°C) 1.48 1.47 1.48 1.47 1.48 1.47
Acid value 1.2 1.0 4.0 4.1 1.9 2.0
Peroxide value 14.5 13.0 18.0 17.2 15.5 15.0
‘Saponification value 177.4 177.0 179.9 179.2 178.0 177.5
Todine value (Wijs method) 133.5 133.0 131.0 130.2 133.0 132.7
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Table 12. Ratio of neutral lipid, glyeolipid and phospholipid fractions in total lipids in

cap and stalk mushroom(with unexpanded cap)

(wt %)

Fresh Sun dried Hot air dried
Lipid fractions .
cap stalk cap talk cap stalk
Neutral lipids 41.1 41.5 46.6 44.0 42.4 41,0
Glycolipids 10.1 12.6 11.4 12.7 12.6 11.9
Phospholipids 48.8 45.9 42.0 43.3 45.0 47.1

Table 13. Lipid composition of neutral lipid fractions in cap and stalk of shiitake mush-

room (with unexpandedcap)

(wt %)

Frssh Sun dried Hot air dried

Lipid class —

cap stalk cap stalk cap stalk
Triacylglycerol 48.0 47.3 41.5 42.7 47.4 47.1
Sterol ester 18.4 19.4 16.9 14.3 16.3 16.6
Sterol 9.8 9.2 10.8 10.7 10.2 10.2
Diacylycerol 7.9 7.9 10.1 10.0 10.0 9.4 .
Monoacycerol 7.9 7.6 8.1 9.0 7.2 . 7.0
Free fatty acid 5.6 6.0 10.4 9.6 6.2 6.1
Others 2.4 3.1 2.2 3.7 2.7 3.6

Table 14. Lipid composition of phospholipid fractions in cap and stalk of shiitake mus-

hroom (with unexpanded cap)

(wt %)

Fresh Sun dried Hot air dried

Lipid class
cap stalk cap stalk cap stalk
Phosphatidyl ethanolamine 50.2 52.0 46.7 48.7 50.7 50.5
Phosphatidy! choline 23.5 23.0 19.2 19.2 23.1 23.9
Cardiolipin 11.2 11.0 14.9 15.2 12.4 11.2°
Lyso-phosphatidyl choline 7.3 6.5 8.8 7.8 7.2 6.3
Phosphatidyl serine 5.8 4.2 6.1 5.1 4.8 4.2
Others 2.0 3.3 4.3 4.0° 2.8 3.9
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Table 15. Lipid composition of glycolipid fraetions in cap and stlak of shiitake mushroom

(with unexpanded cap)

(wt %)

Fresh Sun dried Hot air dried

Lipid class -

cap stalk cap stalk cap stalk
Digalactosyldiglycerol 38.8 37.4 39.0 38.9 38.9 39.7
Acylsterylgucoside 29.7 30.2 27.0 25.9 26.8 27.6
Sterylglucoside 16.3 17.5 19.7 19.6 16.6 15.8
Monogalactosyldiglycerol 8.2 8.7 8.7 9.4 8.8 9.9
Cerbroside 5.0 3.9 4.2 5.0 6.0 5.3
Others 2.0 2.3 1.4 2.1 1.9 1.7

Table 16. Fatty acid composition of total lipids in cap and stalk of shiitake mushroom

(with unepxpanded cap)

wt %)

Fresh Sun dried Hot air dried
Fatty acids

cap stalk cap stalk cap stalk

12:0 tr. tr. tr. tr. tr, tr.
14:0 0.2 0.3 0.2 0.2 0.2 0.2
15:0 1.1 1.2 1.6 1.3 1.0 1.5
16:0 13.3 13.6 17.4 15.8 13.9 13.8
16:1 1.5 1.5 1.3 1.3 1.3 1.1
17:0 0.6 0.5 0.6 0.6 0.5 0.4
18:0 0.9 0.7 1.0 0.8 0.8 0.8
18:1 3.3 2.3 3.1 3.5 4.3 3.8
18:2 78.6 79.7 72.3 75.2 77.6 77.5
20:0 0.1 tr, 0.1 tr. tr. tr.
Others 0.4 0.7 0.3 1.3 0.4 0.9
Saturated . 16.2 16.3 20.9 18.7 16.4 16.7
Unsaturated 83.4 83.0 76.7 80.0 83.2 82.4

* tr.: trace
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Table 17. Fatty acid composition of neutral
R lipid, glycolipid and phospholipid
fractions in cap and stalk of shi-
itake mushroom (fresh)

cap stalk

Fatty acids
NL* GL** PLr+* NL GL PL

12:0 0.1 0.7 0.2 0.3 0.7 0.2
14:0 0.3 0.7 1.7 1.4 0.3 0.2
15:0 1.1 1.4 0.2 0.2 3.3 2.9
16:0 10.4 22.3 16.9 8.3 23.7 21.8
16:1 1.6 2.9 1.1 1.3 1.1 0.9
17:0 0.9 0.3 0.4 0.4 0.3 0.3
18:0 1.3 4.0 1.0 0.9 2.4 0.9
18:1 3.4 85 3.7 2.5 86 3.4
18:2 79.5 54.8 74.3 84.2 58.5 68.5
20:0 0.7 2.9 tr. tr, tr. tr.
Others 0.7 1.5 0.9 0.5 1.1 0.9
Saturated  14.8 31.3 21.4  11.5 30.7 26.3
Unsaturated 84.5 67.2 78.7 88.0 68.2 72.8

* NL: neutral lipid fraction,
** GL: glycolipid fraction,
#*¥% PL: phospholipid fraction

330kt WALl SASeIYE SWKE =¥ E
BRI RIES HEst o] 2 EALK 52~84
%) 24K 8~20%) 2 & A MK 3~9%)0l
et

RS BIREES) BERERSE #ifshed
29 el RAHHS AR £RE
o} WEEERE Hstel 2 kw2 KA
HERES 2 ERARKLE AREY BAEER
ol Hhestd 4 B¢ %e VAR = XA
#RFE B pEREES BIREES WARER
M AR BEZERE Hild 4T B3R
oz Fafleminir 42 ETsa.
BIEEC AE KA LEREY SREHRARL Y
LRBLSF AR Wt 27 BE Zhe

g '

LIRS #Ez &3 XERERE ¥ BRZ

x5

BEERARRGR

Table 18. Fatty acid composition of neutral
lipid and phospholipid fractions in
cap and stalk of shiitake mushroom

(wt %)

(sun dried) (wt %)
cap stalk
Fatty acid

NL* GL** PL#**  NL GL PL

12:0 tr. 1.3 tr. 0.2 0.1 0.2
14:0 0.3 1.0 0.1 0.3 0.5 0.1
15:0 1.0 1.7 0.9 1.2 2.2 1.6
16:0 15.4 25.7 21.2 13.9 28.7 25.6
16:1 1.7 2.6 1.0 1.7 3.5 0.9
17:0 0.7 tr. 0.3 0.6 0.7 0.2
18:0 2.0 4.4 0.6 1.0 1.7 0.8
18:1 4.1 9.4 3.1 3.1 9.4 3.1
18:2 23.9 52.8 72.2 77.2 52.2 96.9
20:0 tr.  tr. tr. 0.1 tr. tr.
Others 0.9 1.1 0.6 0.8 1.0 1.6
Saturated 19.4 34.1 23.1 17.2 33.9 28.5
Uosaturated 79.7 64.8 76.3 82.0 65.1 70.9

*NL, *¥*GL, ***PL: See Table 17

Table 19. Fatty acid composition of neutral
lipid, glycolipid and phospholipid
fractions in cap and stalk of shi-
itake mushroom (hot air dried)

(wt %)
cap stalk
Fatty acid

NL* GL** PL*** NL GL PL

12:0 0.1 1.2 tr, tr. 0.2 tr.
14:0 0.4 1.4 0.2 0.3 1.4 0.2
15:0 0.9 1.3 1.1 1.1 2.0 1.5
16:0 10.7 23.5 18.5 11.4 .25.9 23.2
16:1 2.0 1.6 1.1 1.9 2.6 1.8
17:0 ‘0.9 tr. 0.8 0.2 0.5 0.2
18:0 1.2 4.8 0.8 0.9 2.5 0.7
18:1 4.2 86 3.7 2.6 7.9 3.1
18:2 78.9 54.8 73.8 80.6 55.8 68.3
20:0 0.1 1.2 tr. tr. 0.2 tr.
Others 0.6 1.6 0.5 1.0 1.0 1.0
Saturated  14.3 33.4 20.9 13.9 32.7 25°8
Unsaturated 85.1 65.0 78.6 85.4 66.3 73.2

*NL, ***#PL: See Table 17
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