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1 & B

FE, AREFEOSF L, RAZOZOREREML, ER20Z ELWW, &
Lwkeldd, edz, 2023, 0bd) OEERIXSTELD 61 F 0 5 FMicky 3
LY, i, #E (5~500ha) —F M7 h ORERIIEFE O ZAEI X 53R 31% % b
b, BHREDSNCENEEERYF IV IURNBRORERAR L L TEERBREZRI L
T\ 5%,

ZDX5rEDAEOHIMCHAL, —EHIRCE - TRERARTE MBI > T&ER. £
CYUMRRET, ENTARBHR O MEELXED 570, St LTRRZR TV 1R
F—AERBEROC - NVAEREVEWER &L, 22 rEOREREYT -2 O/
B, EEE T, FEANE GER BN40.5g THoorFL, V1 R+ -KERERS
T3, 108.7g, Y- A KREBREREH T, 88.4g LB h IREMN 2~3 ML 7,
2 rELRARAEERTH -1,

L, YA AF—« E— L AKEREREBT, 2EXFr0 1 RINETFESE, K1
H, ASEHMNEXNTIEEARE L, —He T2 r 3EABDShiEhr ot %
fo, EBEHTOLT 27 1R 2KRINETEGLHELALBE, 2 KINETEREZNEI H
L, BUBRREL, 1 KINETEFONE (EER) H, 43.2g THHOIHL, 2 KINE
FEAEI, 19.2gTHote, FR2ZKNETEGIENKL, EBREXLLI, EDXS
w, BEMoBEROCINEINC X ) FEERELHEBARLS,
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ZOERELT, 1 2RIZHPOREYOEE, HTROBHRRVUEOHERIZL ¥
BrE2LIhD, ThHBEMCE » TR IECBRRS CHERAELFENRICCFIBETS
DEDORBETHA1HTH5, BELIEBYHLYID CAERLETT5H, REERLAE
BAEET, TROERENRKS,

FDicd, EETHREOS - TEALRE X HEMIT, TEOEHE BELd 52
BERTWBEMTH S EHEEIIS,

LIAHT, BEOAREBI A TROMEET 5P, 1869 EA RIS ERY %
WL, Ascophora higrans DEEME e b LB E A E 59, DHBAREMICTRD
B BEXEEe, TEAHER~OHEBCHL THRXTHLATELS, T, FEGO
TREXZAEL MRS Tbh TE 9,

LarLZhboMil, FEAURCLBELRTROEE Bl CHEMCIREIRT
Wity Fio, A—EEMTHEORVC L 2 CREEOHE, F—ETHEBOE- I BTRD
BNz oW TR,

x2C, AR, FEAEBTCLAELTROEE, BEX¥BUTHZLHEMELT, ¥
T, Qe 7 2 r FREURECETHTROMY HBROBEOHH, QR—EHToOE 5 £
y, 2EXE Y, =/ %2y IBOFEGFOLRBEOEE), WL (&, ) OFVLX
HLEREOER, Oessr &AL, BMOEELYT IR0 E FEADOTRED
28, Oes 2y 1K 2 RIVETRE LB OBIRIZOWTREY L,

ek, AREETO Ehcb, FEHEGRMREREFHBEZCHBITEE, RJBHT
BRETH 5,

2 % B

2.1 #EERUIEEE
Bt R E v 5 % r B (Pleurotus ostreatus (Jacg ex Fr.) Quél)
2 X2 r 8 (Pleurotus cornucopiae (Pers.) Rolland var -« citrinopileatus)
= 7 % 2 v (Flammulina velutipes (Fr.) Sing)
BEwRs  EE (=, pvoS)
7 A A% - KRERE
¥ — VRKERE
2.2 ¥RIEMHE
(1) FREER, 3BOELE, BAF, 1K - 2 RIVEEEREH
R (~r=v) BEEKBEYARE 4 1 cBAL,
(2) BruhfEs 5 RERAEH
D #B (~r=v, BV, v AF— - E-AXKFEREANLKFLEAER 4 1R
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BaLli,

@ $ER (~r=v) BROKREARK4], 311 2 1BALL,

LiEnBEEYY (pf 4.2 DEXE+30%) OEKE" GEBEEH 65%, V1 AF—KER
B 74.3%, €V KEREBEREMN73.8%) wHABL, 850m/ AR ) BABIHEDL, #EHZ
AEZ, 1,000m! BAOEHDO LT Y 8 mesh DEFCTIRY, R CHRKEIL-EEY
1255 L-EE® 1,000 m/ Y- h oskd 2B E Ui, EBEEME, 100ml Yikbh 6bg &
b, 1iIc520g @D, V4 A% — « E— A KERERMIIZ, &b12100ml Y%4-b 90g,
147 7202 TH - 7,

ZoH, 120C, 1.2KETISHREL, —BREGH, FTHOERELLEE QA0m) %
BacgEfE L, BELOE, BE23C, BE0%OREHMTEIbLYT-7%, EEbl
RTHR, e5 27y RU0=7 %% 7y JRE15C, BE 90%, # =¥ %y JRE 23C, BE 90%
DREZBL, TEERELT- T,

FEGHROERB IBHY 10 @, MoK 5 BT >ERL L,

2.3 FERENWMSE
1) FEEHBER

vs 2 rERERLURENCRBTFEGE 5 BT, B, 5BEE, EEY
BEFE (Primordium), &Ew 5+ 558 (Fruit body 1), #&FE AL L 7B (Fruit
body 2), FEEHBFTERE (Fruit body 3), FERERFEM (Fruit body 4) Th 5, FI
HEOH, BEE»8 2T, 240, 258, 268, 27H, 28HThot, i, BEHD
PETL, REURAICEZ > BB ts, 0k XH%R (Mycelium) ZINEL -,

(2) 3TOEHE, TEMEIOFIER
SEOHEYHEAL THBTFESEY, £ZHFCREL,
(3) HEHERIRE

LS A rERFEALC6BEDOEM (BB (=L, hvd), UL RE— s E—AkE
BRER L KEOBEH 41 OB, ~ 1 =VvEBLKBEOREGH3 1 RV2: 1 0] T
T EELIEL 7,

4) 1 ®REU2 RINESER
eI 2 rEEFEAL 1 RRU 2 REBTESLINE L7,
2.4 K 1t & '

2.3 CTINEL 1o F £k %, 80C THREC L, BRIKIE® CRILL i, KILGEBEER
(W8, BIERRE, BB EESHH (SSG) AL,

10 X5 EF>fF L R —REFEGZREAL, 3ETORKL,

2.5 JT¥RIEE
TLFRE, 11&EE (RE, &%, »V 74, FLYVTA, <7 Xxvv A, vy, #,
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#H, ~vrv, B, VOWELL, RE, FFRKIE, C—N =2 - — @A MT—500)T, Y
v, Vanado Molybdenum ¥'® % Fi\ X EERH (B3 200 ) ©, Fofbo &y KT
BXSEKEH FE 2B LESAS2D) CHE LI, =7 %> 9 A, 2oy aPETE, K
LRz A + » v 59 4 1,000 ppm 2L 72,

3 BROERE

3.1 FERHGEABETOTROER

eI X FEEHRCET S 1ED) OFEBTRE COTFEGERR U TEEOELY
Tablel wnd, WELK I EHOTKEIFERECTHES X » EXSV DN BTFEREHROL
BEBELT, RE, K, H»VVA VY, =7Fv95, FLIUA ALy A, R,
8%, W, <~V IFVOETH-T,

¥, FEAVRBBCKST 5 FREGEREELY Fig. 1 Rt, FEARBHVEE
DEIL e, FREOTEET kbbb, B (ER HOFRE~OTROMY CH2BIZ, 38
BHoR,TEEWD, F1EFRR, TERAEBOHEME b TRELHEMTBH ©, Fig.2
WRT Lo, RE, 8BFK, »Vva, Vv, B, HOEETHS, F2BERFEEND
&, ZGT 5B CRRERZEA LR, ThUBRBTES T TLERELHEM
TAHHT, Fig3wriTIdk, =73 vas, $oO28HTHD, HIBA, FEHELTE

Table 1. Changes of element content and yield of fruit body (dry weight) during fruit
body formation of Pleurotus ostreatus

(/bottle)
element *pr. **fr. 1 *refr.2 serefr 3 b § O
yield €] 2.4 2.7 3.7 5.1 6.3
C @ 1.1 1.3 1.6 2.3 2.9
N (mg) 61.2 100.7 127.6 189.5 261.5
K (mg) 57.1 72.9 95.9 133.8 177.9
P (mg) 10.1 11.6 15.3 21.2 29.3
Mg (mg) 4.0 3.7 4.6 7.1 9.7
Na (mg) 1.6 1.2 1.5 2.1 2.2
Ca (ug) 418.8 337.5 266.4 376.9 467.8
Zn (ug) 109.4 158.0 172.1 291.6 357.5
Fe (ug) 140.0 130.4 134.0 242.1 276.8
Cu (ug) 71.1 77.1 108.9 135.2 183.2
Mn (ug) 63.3 36.5 38.2 55.4 68.9

*pr. : the stage of the primordium
**fr.1 : the stage before the differentiation of the pileus and stipe
***fr.2 : the stage after the differentiation of the pileus and stipe
***+fr.3 : the stage before the mature fruit body
s**rxfr. 4 : the stage of the mature fruit body
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pr. frl fr2 fr3 fry
L L 1 i F]
L ¥ L) L] 1

23 24 25 26 27 28 (day)

Fig. 1. Yield of fruit body (dry weight) during
fruit body formation in P. ostreatus.

C N P K n Cu

(g9) (mg)(mg) (mg) (1) (ug)

3 T 300T 30T 200 x 400 T200
+300

2 T 200t 20T

1001 1200 T100
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Fig. 2. Changes of element content during fruit body formation of P. ostreatus.
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Mg Fe
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10 300
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4200

64

54

4]
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L L L L ; :
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Fig. 3. Changes of element content during fruit
body formation of P. ostreatus.
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3 500 T 80
4 70
L 400
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T 300
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o—-— C0 1100
— —a Mn L 10
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— 4 t t + |
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Fig. 4. Changes of element content during fruit body
formation of P. ostreatus.
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HRBERECS <, & ZesT 58 - BB RVWET, Fig 4R TI5Kk, >t
VA, AATTA <VHVOIERETHH, LEOBEIY, FREERKEITZTEOR
DiAZIL, TELLIDVERBRDLEVELMCHE T, T, BIFBOHEDLHLA] - BB
TERENBAOT 528, ORI TFEE» SEANDOTROBTERSATHR T\ 5 L HER
Ehb, ¥, ThHLETROMD ZHRIT, ETREERTORIVLER L I/BR/TE RV
2, Pl LLRAEBERECRD ZEhicBoTRADNE, £FWETHS LEbh 3,

riz, BEERETCOTRBEOE{LY Table2 wRT, TR IIEBHORE X, RE
EE, HIVTA VY, 2SRV A FEYVTA hrova, R 8 B ~vHVOD
BTHh, BOMERFE—HKLL, ¥, BEAELEBRTFEEOHLE T, RELFABELS, o
TERIERDOHRETEHCERE 8o 1,

BHE? 12, =/ 27220 TC, AV 2,73 T ATTFEEOFNEL, Hrvy
A, FREYTA, VDV, # VA VTEADHNBVEREL TWS, AELPER, T3
AXR P ONT, HATY Y ATHEDERIBDORLVLHBEL TV 5,

L LAHRCREA L FEOHBT, 24y a, <V HYPNREADHNREINE
WA, AT T ARBWTIE, FhEN16ppm & 171ppm Tl 5EREOHFABREN S
ot Ef, =V HF VT, TR Fhl4ppm & 266ppm Tl IBEEDOHAEVHR &
ot

FEDSRBTFEC~OTRBEOER, 4-o0BsETES, F1HB 1R, FiEn
LB FREANDEDBHETHREALREENRRDOhBRVWETC, Figs5kmTI5k, R
%, Vv, Tk, F2HFBE RELSMBEMCREIMEL LTl VET, Fig. 6
FTrowr, €BF HVvA BHETHE, ZD22o00F 1k, TEETRFig. 2 oRTH B,
BIFHT, FELFEARBBECBENEL, SRR CBE —FEV-F T, Fig

Table 2. Changes of element concentrations in P. ostreatus during fruit body formation
(/dry weight)

element mycelium pr. fr.1 fr. 2 fr.3 fr. 4
C (® 45.2 44.3 46.0 43.7 45.5 45.2
N (% 6.1 2.5 3.7 3.4 3.7 4.1
K (ppm) 34260 23324 26874 25874 26352 28151
P (ppm) 7116 4138 4278 4127 4169 4633
Mg (ppm) 1925 1639 1372 1230 1389 1539
Na (ppm) 718 637 439 405 409 348
Ca (ppm) 116 171 125 72 74 74
Zn (ppm) 99 45 58 47 57 57
Fe (ppm) 64 57 48 36 48 44
Cu (ppm) 64 29 29 29 27 29
Mn (ppm) 14 26 14 10 11 11
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c P Cu
(%) (ppm) (ppm)
50 8000 <70
8 /\/N 60
404
46000
450
30T 0 {40
— os —_ =
o = 44000
20¢ et — L T
T 20
42000
104 ——C 10
O —0 P
= Cu
' ' +—t —+— 0 L0
mycelium pr. frl fr2 fr3 fra
[ L L L I}
24 25 26 27 28 (day)
Fig. 5. Changes of element concentration during
fruit body formation of P. ostreatus.
K in N
(ppm) (ppm) (%)
40000 ] 100 77
+ 90
: L 6
1 80
30000 +
/\-—// | i
60
A _ % T
20000+ o,/’/\g(/,/' + 50
/ Tuw T3
+ 30
2
10000 1+
- o K + 20
O = =0 N 0 1 1
s—-—=7n
0 + + +—+ +—t 0 Lo
mycelium pr. frl fr2 fr3 fry

. 3 i

24 25 26 27 28 (day)

Fig. 6. Changes of element concentration during
fruit body formation of P. ostreatus.
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Mg Fe
(ppm) (ppm)
2000 70

L]
[+
160
+50
\ s °
. L 40
7
1000 + Y
430
+20
———e Mg
o o Fe 110
0 + -+ +—t + + 0
mycelium pr, frl fr2 fr3 fri

25 2% 27 28 (day)

Fig. 7. Changes of element concentration during
fruit body formation of P. ostreatus.

Na Ca Mn
(ppm) (ppm) {(ppm)
800 200 +30
700l *
600 +
120
500 T
<]
4o {1 1100
300 +
+10
200 T
——e Na
100 T °- "o Ca
- M
y : — —r— 0 *0
mycelium pr. frl fr2 fr3 fry

k I : 3 1
* t T

24 25 26 27 28 (day)

Fig. 8. Changes of element concentration during
fruit body formation of P. ostreatus.
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TRRTIIR, =7 %o VA, $Thb, 208, TEECTRFg3ndlchs, H4E
B2, RRCBENE{LUREL kb, DUBEE»DTFRERBEBIHTT, 12EALE
AieWBIC, Fig ST IdiR, MYV DA, IAYYA <VHAVTHD, ORI T
KETRAFig4nETHs, Thbdo0HT, FIBRBORMNBEEZN—BAEhoTs
By s, v HVYRBEECRELBRBTREGERRET 5L, »rvvaTid, ThE
2 171 ppm & 74 ppm THETREBIREEDO B3R TH o1, TRV IV, ThE
h 26 ppm & 11 ppm THIAFEENREO 2% UL, BEVWBEYRTRERE kol

LEDERD» S, FEGER CREREUBRBICID CABDOH -2 LYY A, =V H VTR
ETbBWEXRLL, TLEREOHKRTY, 2rvva, <V IV REIBRECHIE
fBxm LI,

HELD R AZrDOANY 7 ACOWTREOBE VRS LER ORBTEMED 20 f&T
By, SMELRBTFEAIELLEVEBEL T3,

F iz, B AT Y AR T Schizophyllum commune (A=t v 2 ) RERALILER
T, REBEERCIDLDBETRS ABEERTYROTD S LW HBMEY, <~ v v IRKEFEHRT
Favolus arcularius (7 3 A¥ 2 r) OFEEEHREIRICLH, FEEREFED S L0058
&5 Pleurotus ostreatus (&3 2 %) TORELEBED LHHRT, 2L T A, <VHVIX
REVRCEERREAY I L TS LEEI RS,

3.2 3IMBOETOFREPNDTEDEN

8 (~ =V ERBOREH A1) Toes 8y, 2EFEYy, = /385 F
REFOTLKOBE Y Table3 wiRT, TEAOTHEOBE R, IBHEOEL L, RE, &
£, VT A VY, =FFTUA, FEYVTA AATY A, EER & MW, <vHFVODIE
ThHol, SEOBEDOEET, RE, » VoA, VVO3EEE BEAEEEI o7, =
TSRV AE, =/ F2rOBEMLO 2EEOBEID 1.2 EE 1o FPY T A, A
v A, W, %, 2EFLrOBREMIL VBT, T2 ABVERYRLLDWE, #
Thole 532532/ F2r D388, 2EF25rD24ETHoTc. U ELDOERND,
TRBEIHEOBRCIVRERD, BRI VBENETREIFET LI LXHLMTR T,

N#HOR, 32y, 2xF¥27r T, RE EXLTREMOTECOVTHELL,
KES®E, e5 25T, RE, ERYRIMOTELCOWT, HFWldWE, 527, =
& BT, RE, BR, VvEBRIMOTKRLCOWT, RELPI, =/ F25T, AL
VYA, =S ERYU A, , B HH, ~vFVEOWT, BEEYULYTHEELL, Thb
DRER, ) VO, HEORE, 7Y v ATREORENAHEL v BV ELRL Al
FRIERV SATH T,

3.3 FRGOBPLI (£, F) ICL5TROER
F—EToes a2y, 2E¥ay, =732 rDIBEHEOBEOTFEHOWMY (£, D)
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Table 3. Element concentrations in fruit body of P. ostreatus, P. cornucopiae and Flammulina velutipes
(/dry weight)
K P Mg | Na Ca Zn Fe Cu Mn
(ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm)
pileus | 45.5 | 7.2 {32437} 6250 | 1822 | 320 49.6( 94.8| 61.2 | 28.6 | 15.4
P. ostreatus stipe 45.1| 2.7 (26114 | 3865 | 1405 | 362 85.6 | 38.4] 35.5 | 29.2 8.8
*f. b. 45.2 | 4.1 | 28151 | 4633 | 1539 | 348 74.0| 56.6( 43.8 | 29.0 | 10.9

species art ¢ N
pec P @ | 9

pileus | 44.1| 5.8 | 21427 | 5038 | 1677 | 728 |112.8(126.2| 88.7 | 15.7 | 8.7
P. cornucopiae | stipe |(46.6 | 2.3 | 28124 3026 | 1383 | 473 | 78.6| 45.7| 38.0 | 8.3 | 9.7
*f.b. [45.3 [ 4.1 {24650 | 4068 | 1535 | 605 | 96.3 | 87.4 64.3 | 12.2 | 9.2

pileus | 49.0 | 3.9 | 23481 | 5380 | 1665 | 377 | 46.7| 69.2| 61.2 | 9.8 | 7.3
F. velutipes stipe | 46.0 | 2.0 | 29075 | 2754 | 2119 | 167 | 69.8( 38.8| 42.0 | 4.7 | 6.9
*f.b. |47.7[ 3.1 {25967 | 4218 | 1866 | 284 | 56.9| 55.7 52.7 | 7.6 | 7.1

* f.b.: fruit body

DTERDOEE % Table3 LRT, ~MELDRENZL IR ULBETH >, B, &
%, W&, Vv, ST ERBEN T,

KES®E, 6732520 T, BELPIZ, =/ F2rkonT, FEORBYLE
BLEOCHNZEIVAULLBVEBEL TV, Thil, 1 o3 BEER RO EReED
RABD X > BERCEREZT> TV HBMCEFLTHFEL TV ERED ADHZ MDD
b, BIERYIEELIRD 0D, EEYIEOT HRELE-OH S LAk,

3.4 6 MBORY - I THEN & FRiBEDTRNEE)

B OBE YT XY, FEALERORIRIDOWTHE L1, Table.4 38¥H (1=
Vv, hvA, U AF-KERE, YA KERB LKEY L IBALESE T 2y
DFREHR LT > ED 1 D2 OEFOLTRE L FEABERRUTROMY 242 E

Table 4. Element content of fruit body and culture media

(/bottle)
dry
*culture media part weight Y N K P Mg Ca in Fe Cu Mn
(g @ | ® | mg | (mg) | (mg) | (mg) | (mg) | (mg) | (mg) | (mg)
harunire fruit body 6.32 | 2.86| 0.26 | 177.9( 29.3| 9.7 | 0.47{ 0.36] 0.28 | 0.18 [ 0.07

culture medium | 182 92.89 | 1.90 [1820.0(1698.2| 617.6 [ 83.5 | 5.59 | 15.6 | 1.05 | 15.12

kanba fruit body 3.06( 1.31( 0.17 | 104.8( 18.5( 6.7( 0.16( 0.27( 0.11( 0.10 | 0.05
culture medium | 182 94.84 1 1.90 (1188.3(1465.2 504.8 [ 39.3 | 7.01 [ 20.5 | 0.94 | 17.52

whiskey fruit body 14.91| 6.93( 1.03 ( 353.4| 76.7( 25.7 | 1.14| 1.551{ 0.57| 0.44 | 0.22
barley residue culture medium 189 92.07 | 6.37 |1223.4(2554.5(702.3 | 44.1 |12.92 | 44.9 | 2.55 | 21.10

beer fruit body .15.35 7.2710.86 { 322.40 6580 254 [ 0.86 | 1.24 | 0.55] 0.44 | 0.25
barley residue culture medium | 181 96.51 | 7.10 |1497.8(2813.71800.8 | 44.4 | 11.47}29.7 | 2.66 | 22.45

* culture media : sample rice bran ratio is 4:1
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Table 5. Element content of fruit body and culture media

(/bottle)
harunire-ri d
bran ratiorl :? part wrgi ne| © N K P | Mg | Ca | Zn | Fe | Cu | Mn
cuture medium ® | @ | ® || o | @ | g | o) | e | (g | o)

4:1 fruit body 6.32( 2.861 0.26 | 177.9 29.3[ 9.7 0.47| 0.36 [ 0.28 [ 0.18 | 0.07
culture medium | 182 92.89 [ 1.90 [1820.0(1698.2| 617.6 (83.5 | 5.59 | 15.6 | 1.05 | 15.12

3:1 fruit body 12.26 | 5.44| 0.26 | 303.8| 53.2| 17.4| 0.86| 1.26 | 0.43| 0.19 | 0.15
culture medium | 182 92.82 | 2.18 (1884.5(2029.31695.3 [ 81.6 | 6.39 | 16.4 | 1.12 | 18.22

2:1 fruit body 15.95| 7.24| 0.68 | 391.6| 63.5| 20.3| 1.03) 1.31 | 0.55| 0.23 | 0.19
culture medium | 182 92.72 | 2.60 [1981.6(2504.8]873.8 | 77.1 | 7.50 | 16.6 | 1.13 | 22.72

Table 6. Comparison of element concentrations in fruit bodies and in culture media
(/dry weight)

culture media fruit bodies
elements

range mean *S.D. range mean *S.D.
C (%) 50.8~ 52.1 51.2 0.4 42.0~ 47.3 45.3 1.5
N (%) 1.0~ 3.8 2.0 1.2 4.1~ 6.9 5.3 0.9
K (ppm) 6529~10888 8742 1747 21005~34270 26075 4220
P (ppm) 8051~14911 11881 2558 3983~ 6056 4742 688
Mg (ppm) 2774~ 4801 3817 635 1042~ 2185 1559 356
Ca (ppm) 215.9~458.8 337.5 106.9 53.2~ 76.1 65.7 8.6
Zn (ppm) 30.7~ 71.2 46.3 14.6 56.6~104.0 86.0 15.9
Fe (ppm) 85.7~247.5 130.8 57.6 34.7~ 43.8 37.1 3.2
Cu (ppm) 5.2~ 14.1 8.6 3.9 14.4~ 33.5 25.1 7.4
Mn (ppm) 83.1~124.8 106.6 14.6 10.9~ 17.5 13.8 2.4

* S.D.: standard diviation
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Table 7. Element concentrations in first-, second-cultivated fruit bodies of P. ostreatus

(/dry weight)
parts | C | N K P Mg Na Ca Zn Fe Cu Mn
(%) 1 (%) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm)
pileus |45.5| 7.2 | 32437 | 6250 | 1822 | 320 | 49.6 | 94.8 | 61.2 | 28.6 | 15.4
first-fruit body stipe [45.1| 2.7 { 26114 | 3805 | 1405 | 362 | 85.6 | 38.4 | 35.5 | 29.2 8.8
*f.b. [45.2( 4.1 | 28151 | 4633 | 1539 | 348 | 74.0 | 56.6 | 43.8 | 39.0 | 10.9

pileus |45.1 4.9 | 25406 | 4940 | 1786 | 283 | 66.4 | 72.7 | 75.1 | 13.1 | 12.8
second-fruit body |stipe |42.2| 3.1 | 28898 | 5078 | 1657 | 299 | 64.2 | 53.7 | 53.6 | 32.9 | 12.0
*fb. [44.8| 4.5 | 26252 | 4973 | 1755 | 287 | 65.9 | 68.0 | 69.8 | 17.9 | 12.6

* £.b.: fruit body

Table 8. Element content of culture media before and after first-cultivated fruit body of P. ostreatus
(/bottle)
C N K P Mg Ca Zn Fe Cu Mn
€] @ (mg) | (mg) | (mg) | (mg) | (mg) | (mg) | (mg) | (m
B: before | 92.89 1.90 | 1820.0 | 1698.2 | 617.6 83.5 5.6 15.6 1.1 15.1
A: after 90.02 1.64 | 1642.1 | 1668.9 | 607.9 83.0 5.2 15.3 0.9 15.1
A/BX100 | 96.9% | 86.3% 90.2%| 98.3%| 98.4% | 99.4% | 92.9% | 98.1% | 81.8% | 100%
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Summary

The culture media and the fruit body samples were analyzed for the content and concentra-
tions of C, N, K, P, Mg, Na, Ca, Fe, Cu, Zn, and Mn, to elucidate the sort and the amount of
necessary elements in fruit body formation.

1. Fluctuations in the quantity of selected elements during fruit body formation in Pleurotus
ostreatus .
(@) Three patterns of element accumulation in fruit bodies grown on culture media were
observed.

(1) In the first type, the amount of an element in grams, the element content increased in
conjunction with the dry weight of fruit bodies during fruit body formation. This was true
for C, N, K, P, Zn and Cu.

(2) In the second type, the element content did not significantly change from the primordium
stage to the stage of the differentiation of the pileus and stipe, but did increase thereafter
up to the stage of the mature fruit body. This was true for Mg and Fe.

(3) In the third type, the element content of the primordium and the mature fruit body were
high, but during the stages occuring before and after the differentiation of the pileus and
stipe the element content was low. This was true for Na, Ca and Mn.

The decrease in element content before and after the differentiation of the pileus and stipe
was presumed to be the result of the elements being recycled from the fruit body to the
mycellium.

(b) Four patterns of element concentrations (9% or ppm) from the primordium stage to the
stage of the mature fruit body were observed.

(1) Inthe first type, element concentrations did not significantly change from the primordium
to the mature fruit body stages. This was true for C, P and Cu.

(2) In the second type, the element concentrations during the primordium stage and after the
completion of the differentiation of the pileus and stipe were low, but during other stages
were high. This was true for N, K and Zn.

(3) In the third type, the element concentrations of the primordium and the premature fruit
body were high, but concentrations after the complete differentiation of the pileus and stipe
were lowest. This was found in the case of Mg and Fe.

(4) In the fourth type, the high concentrations of elements during the primordium stage
decreased, with however, the rate of decrease leveling off to zero after the full
differentiation of the pileus and stipe and remaining unchanged in the mature fruit body.
This was found to be true for Na,Ca and Mn.

Ca and Mn were found in high concentrations as well as large amounts in the primordium
during fruit body formation. It can be surmised that these element play a major role in



958 IEBEXFEREBHENTIRRE F446%E F45

primordium formation.

2. Variations in the concentrations of elements in fruit bodies among the three species.

In the same culture medium, Cu concentrations among the three species showed significantly
greater differences when compared to those of other elements. Cu in P. ostreatus was 3.8 times
as high as in Flammulina velutipes, and was 2.4 times as high as in P. cornucopiae.

3. Variations in the concentrations of elements in distinct parts (pileus and stipe).

Generally element concentrations were higher in the pileus than in the stipe. Especially,
with respect to N, Zn, P and Fe, the ratio of pileus versus stipe concentrations was high.

4. Comparison of element content and concentrations between fruit bodies and culture media.

The ratio of fruit body to culture medium element content [(grams in fruit body) <+ (grams
in culture medium) X 100] differed depending on the element. For N,K and Cu the ratios were 10
~309%, for Zn 4-209%, and for the others less than 109%.

With respect to concentrations between the culture media and fruit bodies, 1.5~5.6 times
more N,2.3~5.2 times more K,1.3~2.9 times more Zn, and 2.1~6.4 times Cu occurred in fruit
bodies than in the culture media. The other elements in the culture media were higher than in
fruit bodies.

5. The relationship between the first and second-cultivated fruit bodies and the culture media.

The weight of the second-cultivated fruit body was 48% of that of the first-cultivated fruit
body, and the second-cultivated fruit body was abnormal.

Comparing the element concentrations of the first-cultivated fruit body with the second, Cu
and Fe levels were especially differnt. It was found that concentrations of Cu and N decreased in
the culture medium after the cultivation of the first fruit body.



