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Biochemical Studies on the Mushroom - X

1-Nutritional Requirements for Vegetative Growth of
Pleurotus ostreatus

Kazuya HasHiMoTO

P. ostreatus is one of the white-rot fungi which attack both cellulose and the lignin
fractions of wood.

The fungi grows on dead tree trunks and branches in nature. P osfreatus has not
been studied throughly and literatures contain little information on its physiology and
metabolism.

The purpose of the present paper is to describe the results of an attempt of growing
P. ostreatus with synthetic and semisynthetic media.

P. ostreatus showed a omnivorous behavior in the utilization of carbon source and
was able to grow satisfactorily with many kinds of carbohydrates. (Table 2)

Organic nitrogen sources were more effective on the maximal growth of P. ostreatus
than inorganic nitrogen sources. (Table. 3)

Asparagine as nitrogen source was most suitable among other amino acids tested.
(Table 4)

Thiamine was required for growth and fruiting, and its suitable concentration was
approx. 100 #g/1. (Table 5)

The optimal initial pH of the mediwm is neutral to weak acid. (Table 7)
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EZ 25 3ARA TR, BAkometibicR4l, ABEARTENETH T, BAD e —
RE) 7=yt s, REIBEEELAGTCEOERSYRET S, ZoESLEBEORIC
BT 20T Oyster mushroom &Frghsd, ThEALERT L —8ICRIIFCELEL, ¥
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1 BHERLUEE

Pleurotus ostreatus (Fr.)) Quel ZER LT, MHABRFF 2+ R (2%) BREMZML, 27°
C, 1BRERUAXEEERZ2 Y 2 X 2mm OEXRFICEENICYD LOEEL/.

? BB K UEE

#EE&EIL Table 1 IGRL - BHAREERERE LERBEMICKYD, ThTnhEZHRNL,
20ml % 100ml ®7 5 3 csEL 120°C CLoARIMERBE L 7. BEEE®R 27°C I TI08 )
EEEBCE 7.

Table 1 Basal medium*

Glucose 20¢g., Peptone 2g., KH:PO. 0.58.
MgSO0,.7H=0 0.5g., CaClz 0.1g., ZnS0s, THO  0.3mg.,
FeS04.7H:20 0.15mg., CuS0;.5H20 0.05mg.,

MnSQs. 5H=0 0.05mg., (NHy)sMo70:4. H20 0.02mg.,

Thiamine. HC! 0.5mg.,

* Dissolved in distilled water and the solution was made up to 1000 ml.

3 BREFEEROME
BABLUTEARBREREBY Y OEYER TR, HHERXIRFHREE 100 ml 2LE
OEZKTHEL, WMEEHEK 100°C T I8HMERER L LWE L, &SEII3XZD OFE
Exd->TRLI. XTHAEFLTH L, BRICSLOEBHERDILY, TOEABEST,
B—msres — v 2R 1.

1 REEOEE
RERLEOYRLH/~L1:0, EREMDI Vv — 200 iC, Table 2 ICRTEHORER
ZRMULL, $RR~v/—Z, BB, Zva—- 2230 AL TEACEFRIT AT
LirlFva—2R, T/ —RE05REHICXIEEBERIS - 1<

! RERREOEE
BREROBEYHELMA0, EHIKI/va—2, vV / —2ABIUBREENEN0.5~8BD
REETRMUTHELUAERR Fig. 1 IRTLOIC. BROEFTRKKIHOBEEL LS
CHmL, REBEEZCADLERLT BEAERL.

FRACHETRERE T 7 v —29HEL, SFBICKFALTIHCE 7. BB TR 8HBDOH
BETOETRIERTHA. 0 BEEELAEAEZEIC208H, 20°C THRBEMET 2 LEKE
BULICBE 1 BUTOBEMTRTFREEOEREZRLL. O Lo FEEOERRREEOSE
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Table 2 Effect of some carbon sources
on vegetative growth

Dry Wt. of Mycelium
Carbon Source (2%) mg/20ml ‘
400
malt extract 102.8 E _
mannose 181.9 ° g 300
starch 175.8 E‘Q
glucose 167.2 - EZOO
maltose 144.0 -
2
sucrose 119.0 100
fructose 109.7 =]
mannitol 106.3
galactose 97.3 123 45678
xylose 52.5 Carbohydrate conc.(%)
arabinose 35.5
carbon free 9.5 Fig 1 The response of growth to
: carbohydrate concentration
Medium : Basal medium in which glucose @ glucose (O maltose
is replaced with other carbo- X starch

hydraics indicated.

BCRILEEh D C EAEDL.

3 EREBEOEE

R VORYICHOERIHERINTOALED ERILADE LSEMURNL TEOHRE
WE U7, EEMEFIR 0.1 gN/L &AL, TR Table 3 IKRLE, HAOEFERAY I/
B, TASIEFULEOBRERFENEL TS, TryE=vaEnchicRs, HEERIRERE
BWARETH 7. Agaricus bisporus?’ OBEFTREEL AL —KL .

4 ZEXRBEREOEE

BAOEEE C/N e ORICHEEBESRONS Z ER—BZCHONTINS. ZCTRERE

Table 3 Effect of some nitrogen sources
on vegetative growth

Nitrogen Source Dry wt. of Mycelium 150
(0.1gN/L) mg/20 ml g £

peptone 125.9 § 8 100
casamino acid 145.6 ES
ammonium tartarate 84.6 "c'i £
(NH)2S04 47.3 3 50
NH4Cl 45.4 .g‘ 1\\6\0\0
NHsNO3 43.7
KNO, 2.5 0.l 0.5 1.0
C.a(NO:;): 12.2 Nitrogen conc. ( %)
nitrogen free 10.3 Fig. 2 The response of growth to

Medium ; Basa! medium in which peptone is nitrogen concentration

replaced with substances indicated. @® peptone O (NHy):=NO3
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HWOREFREZ—EELT, R+ VvEAE0.0255~2. 0% OPRIBETHEELL. RKICHET v e v
WU, #5812 Fig. 2 1WRL. R YEROEEREIZ0. 220N E TRIEESFHIL
TadIzHiNL, ZO%RLBEERLE. COCEEHEETRR, F UBKERELTHRIM L
NTWBZEAEKRT S, BT v TIR0.052THREICEL, TN EESELEE MK
BICE AREMNEMEABBEZE LB OEROEFIIETL .

5 FI/BBOEZRERELLTOR

EHRBEE L THRESHENPERAOEBICHT 2 EA2EDLDOT, BEOT I/ BIZODNTZO
WA~ 4R A Table 4 1CRL 7z, ¥ F pH 12 6.2 Icdiik L.

TANRGEVERT PRV I ) BOBEGERERODRE—K L. 2offs, €Y v, v
vV, T2V, TAF=Y, JV Y YEIHAONBERICET S TI/ B THE &4
fo. CHICH L THAEBOT 285 F VBRI V4 I VIR E® pH BMETFTLEROAE T AZHE
L.

Table 4 Effect of some amino acids on Table 5 Effect of different thiamine
vegetative growth concentration on vegetative
o growth
Nitrogen Source ‘ ]I\D/Iryyc ewli%rcr’lf ' Final pi — :

(0.2gN/L) | mg/2oml i o sntration | Dy v oo
L-asparagine 157.4 5.38 1000 134.9 a
L-serine 130.2 5.30 500 121.1
L-leucine 129.2 4.94 100 134.1
L-alanine 107.8 5.12 10 109.3
L-arginine HCI 98.0 5.20 5 116.2
glycine 95.2 5.20 1 88.4
L-phenylalanine 62.6 5..52 0.1 83.8
L-methionine | 40.7 6.22 0.01 81.8
L-aspartic acid I 18.3 3.40 0 50. 4
L-proline : 17.4 5.83
L-glutamic acid 85 3.42 Medium : Basal medium in which thiamine

. ! concentration is varied.

B YAT7IVBEORE

Y4 T 1 /3 Postreatus T B BUFEAETHIRTTH BT &3 BLocks. S. 521K » THEX
NTW5E. T THRMDOKERER 72 Table 5 IW/RTXHICH 4 7T I vOREEEIZ 100 #g/L
THHEEZONDLN, RRETOHEAD EFICKEL BIRMOEHIC S ABF KL, iz
“inoculum” thoH+ A4 7IVILLEbDEEPNE. —FBERNCE B2EFOMELIED SN
IRREY

T Z0MDES I DEE

Y473 v 1mg/l RN EREHICKEE 2 3 v A2RINL7AS, Table 6 0k 512Z0%)
RE@bdontnr-r.
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Table 6 Effect of some vitamins on Table 7 Effect of pH on vegetative growth
vegetative growth - ———— —

i B pH Dry wt. of
Vitamins Added Dry wt. of ————— = ——|  Mycelium
| mycelium Initial Final \ mg/20 ml
(mg/L) mg/20 ml — —
: R - 3.42 3.28 7.4
thiamine 1 + 127.3 4.18 o g
” biotin 0.01 134.9 5. 00 434 76.6
” niacin 0.3 136. 4 5.52 168 98.3
! ByFIdOxing 0.5 114.0 6.20 4.98 127.5
p pantothenic acid 0.5 123.5 6. 48 510 152, 4
” riboflavin 0.5 136. 1 6. 5 98 P

98

Medium : Basal medium. Incubated at 27°C
for 10 days.

8 #WH pH OFE

KELERICE T 58% pH OZE8 L~ 5720, HERHo pH % 3.5~7.0 T LEEEL
R Table 7 WWRTEHIC, HROEY pH IR THEHRNK, pH3.5 LTFTRAEBTRIERIC
Bh, £BICxd 5 pH O FRIZ 3 ML & Bbhr.

§ RELEFHOEMBERDEL

BB OEARABICHEL Fig. 3 ITRTESIIC, 15 FBICEHAETRIEKICGET S, C

Ok D/ va—z, BERIZEEIN, pHR7THECKEHEEZRTN, 0% EHT5. E
ROFSHIE L 72 15 BBIC 1545°C OFRICFED L EFH%I2H BT T-EKDF. 1% (Fig. 4
F5H)

COEIICHADESBEBT I TERIEKDICODDEFDERICH L LEEZ SN 5.
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Fig. 4 Fruit-bodies of Pleurotus ostreatus
on a synthetic medium

Fig. 3 Assimilation of glucose and nitogen
during growth

) glucose @ nitrogen
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Table 8 Effect of some carbon sources on fruiting

1% 0.5 %
Carbon source R N
Fruit-body - Fruit-body -
mg/50 mi Final pH mg/50 ml Final pH
glucose 21.0 5.04 0 7.28
Sucrose 106.7 5.08 50.7 5.08
maltose 48.0 5.00 41.8 6.28
mannose 55.8 5.30 24.2 6.70
fructose 118.3 5.10 52.7 6.18
starch . 30.9 5.80 0 7.12
cellulose 94.2 5.20 41.4 5.70

Medium : Basal medium in which glucose is replaced with other carbohvdrates indicated.

10 REROFEAERCELEZTEE

ERHERORETREFBMOPUKEA 1 X2 0.5% ICRAT 10AM 27°C THELZ 2%, 248
B 1545°C 1B LT 2 THIKRIZ Table 8 ICRT X512, FEABEOLDOREED
TREBET 1 ZHBEL T,

WURERIEE R 2ro0-XTHY, tveo—XR2BBETSTHEEINEET
Hots, BARPpHMTLYLICERUBRTRTREOERRES Y, FEAMKRBERECTD
hactz@di.

-2 =]

Postreatus DFRBIRIC DO THEBEHLERETY, ROBERLG:.

REFE LTS REBLMNOERBLT tro—X, BHSORKMEICHM L. EXEL
LTRABESEMSLGEL, TyrE-vLl WBEEIFSETH . HAEHICHT IREE
DEBBERISNVI—ATRABTHEN, HTFRICHHIL TR L sHMERL ..

TI/BEEZELLTHNWAE, TR SEyBELELL.

Y47 VRMSALEBFRTTHO 100 2g/L BESNELTH »708, Lo 2 I v OYRIRED
DR o7z, EFICHT 2EEPIZE pH 12 6.0~6.5 TH - /.

FEEBRICE U RENIT, B, 28, tro—XTho7. FEEEBRIEEKOES L
e ESEEHLECSBoMBNTNRESELARICKEE 2 b LiiRsn.

BFEEITIICHT > TRIBARLE CHRZED » - SR ERIEECECEHOEBEZET 5.
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1) &4, B, Ak 4Bk 6, 1 (1964)
2) BLOCK SS., G. TSAO and L. HAN, Mushroom Sci. 4, 309 (1959).
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