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M R ARTHHNEHARERELRA MG Yh, AR TERIHESR I TEEIURYE
HERE SRR AR NN SRAN . RARAEBREIMEYRETEAA TR A 300
meg/L, AHFERE A 300 mg/L KA, HABRELEL2E, SR AXMIGHITRAEN HOAR
AR R 2% InSO, AR EBL2ARFINEGBX 45, Ao WERART, FHE
B AR LT EAR AT MBS AER T 12.3% 0 3.6%.
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Effect of Enriched Zn Culture on Growth and Metabolism of
Agaricus blazei Murill

ZOU Xiang, ZHANG Ke-chang
(The Key Laboratory of Industrial Biotechnology under Ministry of Education, Southern Yangtze University, Wuxi
214036, China)

Abstract: The effect of Zn on growth and metabolism in Agaricus blazei Murill was studied. The Zn-
resisting and Zn-enriching ability of Agaricus blazei Murill, as well as the effect of Zn on metabolism
of polysaccharide and amino acids were examined. The results showed that 300 mg/L. was the maxi-
mum endurable concentration of Zn for Agaricus blaze: Murill. Below 300 mg/L, Zn could improve
vields of mycelium, polysaccharide and aminc acids. The organic analyse showed that 82.2% ZnSO,
was in form of organic Zn. After adding Zn to liquid medium, essential amino acids required by myceli-
um and fermentation liquid increased 12.3% and 3.6%, respectively.
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HAF. THRAHERT L KRB Y-S 49

TREFRREFFORSTEATRENER, B
FEFRENEERBER, B THBERE ER
RIS A R SRED EERERKRE
TS 0 S A T 5 o SR B, S B e O £
FHBERTRE L1 HERNAREFEANAEE
W, (RS FURE ELO (. (H H AT R MBI R
EERBTRNTRRE. Vi, EEWRT ES
BN EME e, SHANLEY URER
RERERERE F RN, ATFHEE A
FREBHRERRERAIAMGYFRET HH
wiE.

1 HHEFE

1.1 #HS5{ES

1.1.1 Bf WHRE(Agaricus blazer Muril) HE
HIREREYRETRERE.

1.1.2 #¥A%

1) Btk PDA i,

2) AEIEFE: DEW 20 g/dL, HEE 2
g/dL, KH,;PO, 0.2 g/dL, MgSO,* 7H,0 0.1 g/dL,
VB,10 mg/dL.

3) WREFE. B 3 g/dL, AR 0.3
gfdl, T8 2 g/dL, KH,PO, 0.2 g/dL, MgSO,
7H;0 0.1 g/dL, VB10 mg/dL.

1.1.3 £ 8&KH ZnSO, NHEPSHE,

1.1.4 £ #H4 B SpectrAA 220 TR TRULHF
it, Bir 835 RIMARE 5 =44

1.2 XBFE

1.2.1 #EFk

1) Bk 3w ESHREED 0,50,
100,200, 400, 600, 800, 1 000, 2 000 mg/L B PDA
FA (B ZnSO, BH), BEHHEHEF, T 25 CTE
F12d, MELERERE BLLREE=-(H%E
B - WM ER)/ HRETE, BAH mm/d.

) MERTHER. BCEALHHEERIR
BET RN LR, EHTFREERXD, 1 TH
T 1M, 500 mL ZAMEIFIEE 100 mL F
25 C,160 r/min &3 7~8 d.

3) REEEER. RN, 250 nl ZAMERE

H50 mL, BB MEHED 10%, F 25 T, 160
r/mindE$ 6 d.
1.2.2 #RETHTHETNALELSH R
B M 0.5 o B LR fEa K RSB,
HEFG=MERERTHPLEER I, N
WA AR,

1.2.3 HETEME 100 el ZBH, 3000
o/ min®5.0 20 min, & HRKIRRF RS, BHELE
105 CRHTEHEE, M XEHE.

1.2.4 MRS BT RASEZBTEEDS
B 100 ml. B EEHE, 3 000 ¢/ min B L 20 min, 1] B3
WARIMA BT E R 95% B 2.8, EHEMAE A
30%, DKEIT R, B O B0 0k o 4 4 B R B B
95% I ZBE, BHEBSECH 60%, BWOBMEE, 60
CHTEEE, S HETHE.

1.2.5 MASHML BELERE 1:30 /M
MAZEEAK S TCTTREShE 2K, §HERE
B, HENZERHAESE.

1.2.6 HAFREGNE KBEFREKE
oIz,

1.2.7 RX8OME Bus3s HEEBEHS
Fr oz,

1) A4 24 B F X HREEK 26.50 mm, #E
26194 ;#EiR 53 T B HHUE 0.225 wl/ min,
IE 80—130 kg/cm®; Bi ZKAME 0.3 mL/min, E[E
15~130 kg/cm?.

2) AHTHEE PRI 200 mg MG HBBEEAN
¥Rl A B AR EE F, A 6 mol/L HCI 8 mL,
HEZ REZEFIEREHES 10 min 30,
MO CAKB 24 hBRH BAEREBESOnL B
S e, FBHUK SRR 3 I, B Rl A
HES, B 1 mL F 10 mL BHF, 60 CTKE
30 min, EEZ TREFPET RELLHFENE
HEEBEMA—EEE 0.02 mol/L. HCL EEXK,
R 30 min, A H835-50 MER S F N EEE
BaE.

2 4X5#

2.1 ERTERHEEESITHERD

HEREAFMIS AR RREESNBRET
BERS FREL KNS ANE 1R, ERY
TEE 4 50~2 000 me/L MIEsEdE FiREA &, b
ES50~300 mg/L WEAWLERKEERNRA
#L B A 400 mg/L BHEMEHR L £ K
FrasREIME .
2.2 BRARESIENEERED

B FRERER RHERBRES
100,200, 300, 400 mg/L WA HFE, #TH &
B ERAEL

MEITUBL, ERHEHRENESED,
R R R ERE R 100~300 mg/L 8, B2 {k
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2 r X % % #H
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FERBREE 2.56~27.49 mg/L 2 ], 5
FHBEEMX RLETESFHREHAC, K
MEHTE . NEEXEHE SRS, LK 300
mg/ L BFBGEEL, BB PR RN 8. 41% .
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Fig.1 Growth characteritics of mycelium in the solid
mediom containing Zn
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Tab.1 Zn enriched ability under submerged culture of AbM

L=1

R Wtk EiLEs

mEERE/ TE/ g D ERE/
(mg/L) (g/L) {mg/L}

0 6,21 2.26 —

100 6.68 2.56 0.3
200 6.26 13.5 5.62
300 6.47 27.49 8.41
400 5.17 25.11 572
500 4.13 24.32 4.4

2.3 SERER SRR E R
TEREFEA T ZnS0,, HEE R BE K 5510
50, 100, 200, 300, 400 mg/L, FEAEIEH 6 d, I
Hl&ERRAES,EE S RLE 2.
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Fig. 2 Effect of Zn concentration on extracellalar
polysaccharid of AbM

ME 2 FLLES, KRR ENREEH TR,
EEMNIE K, £ 50~300 me/L WEER, REEW
RO ZEMSEEEEFHESE, SFEEREF
300 mg/L A%, BEAMEMER S AT 5 5. 08 /L., xR
MR T 69.3%, (ATER L 300 me/L BT, HE
NERESBHE TR XA TIROEMHT
MshBHE S R REIEHE, SRR ENEY &
BEBREK,

2.4 SMERFRASEHRRS MR

FEHEFETMASF R Bk ENE, SRS
6d BN EHLERASE, SR LE 3.
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Fig.3 Eifect of Zn comcentration on mycelial polysac-
charid of AbM

B 3 SR M, B VB S R B B g B
R 0 o 28R 1R L8 T B, 7E 50300 mg/L
TEE A, AT HRASEHTE R, B8R EREE 300
mg/L B}, GRELERAZEWETBER TS 12.25
mg.

2.5 SEAEEEST

RAFgB Ll Emd ISR e ER TS,
M EFENLERTEILERE, FRMFE 2.

¥ SHNEEEME
Tab.2 Degree of the Zn in organic form

B A1/ Btk 2n WEELEEZIn  HES

b HR¥/ 53 Gk ¥ HRHE/
(mg/g) (mg/g) (g/dL}

0 1.89 — -
12 —_ 1.75 7.4
24 — 1.62 14.2
36 — 1.56 17.5
48 — 1.55 17.8

AR 2AUES, BRESHEBELE
HBEEN 6 h EHLZRNETRSBEET
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MAEF . FHREAMERL AR RBMG oy 51

TERHNANBEYEENSYREFESERS
MEGE&Y, FREEEHE, 48 W HEFEER
17.8%, EW 2R HE ML BEN N 82.2%.

2.6 WHIEREEREE S HRE
BEFERER OB LML,
X AL A AT HMEM AT E, R E 3.

£ ERERERARTE
Tab.3 Amino acid composition changes of AbM

At B bW W EER PER:Y: FA4r Lt A
BEM  mEmE/ ExeRc/ BREERE/ EMEE, FRAYN HxER/ RERLY/ HESR/
(mg/dL) % (mg/dL) % (mg/hg) % (mg/hg) %
FEER 3.3t 14.53 3.21 14.32 103.84 9.53 103.79 9.63
mE® 0.57 2.50 0.59 2.63 15.81 1.45 0.00 0.00
HEW 1.49 6.53 1.21 5.39 52.33 4.80 53.99 5.01
HEM 4.98 21.82 4.7 21.02 204.7 18.78 179.3 16.64
HHB® 2.36 10.33 2.46 10.97 82.53 7.57 66.31 6.16
HEM 1.13 4.93 1.15 5.12 79.58 7.30 76.49 7.10
HEM 0.91 4.00 1.03 4.59 47.66 4.37 50.57 4.69
EE 2.19 9.61 2.47 9.27 60.6% 5.57 56.26 5.22
HEM 0.52 2.27 0.5 2.23 13.40 1.23 13.79 1.28
NEM 1.15 5.06 1.08 4.82 47.78 4.38 48.16 4.47
WER 1.40 6.13 1.51 6.73 77.32 7.09 76.53 7.10
EEMR ¢.18 0.77 0.17 0.74 15.32 3.24 91.50 8.49
REER 0.52 2.28 0.52 2.34 52.07 4.78 57.46 5.33
RES 0.94 4.14 0.51 4.06 97.97 8.99 86.84 8.06
FHEM 0.84 3.69 0.75 3.36 50.97 4.68 48.71 4.52
Ham 0.84 3.68 1.04 4.63 40.13 3.68 40.90 3.80
BER — - - — 27.95 2.56 26.77 2,48
B 22.82 22.39 1090.08 1077.4
;gf:/ !i 25.75 26.69 39.40 44.26
AL ERAAT EERS TN ER SR
3 #

SRR EREES 17T AEER(CERS
) EREEHEEARTETHLUENR, B
LW AN T ek v R A AR R RS B
A8 FlBRERERRE, BEE LR LE
BERFREE R 26.69 mg/dl, L HAHM
3.6%, EHELEDLBFEAERETR VG 100 g B
H#iEH 44,26 mg, LI HAMMT 12.3%, ESH
LETEEBRIERE 100 g BAKRNY 91.5 mg,
WEEKX, THAEBYTSHEAERN AR BE
B HEEAAEREEEE S BN ERAEEN
¥m.

) BN BTSSR EM, ENEREEH
B LAED, BHREPHEW 300 mg/L HY Zn-
SO, HEHEHEERE, FHALEE S 82.2%.

) —ERBREERENGRNE HIERES
akdk BAR. EENEREEH TSR
WEANSTHENEEER ERFL 2L, 5
HERRSHHRD.

3) BHERERRASERA, BEEBE S
MEETREHTNE, BB EHAREE F
Fiff—BHR.
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LT KRB RR 55 T I

THAEREHTR A LG RIAFERLET 2000 £ 1 A4 ERAHHARNETY
ERMER 2 IR"EABEAF. BEL B LB M. 5. R EFEFHNX LB FHTRE,
RREHFAEKESFRE, FRAF B MERAETL, 21 ML H 8 MK, 2 M EEEHRS S,
ENMMEREEFHEICMAR I URPHFTEALENAEHRHLER,

EWA2URAERE LS FRAAN RAFHFRT AR L 7800 £ A #HBITH 3000 A,1230 4 ¢
EHEP, HPHIRERT BSRFAE RO TF I UANRTIREETAR A A HTLES
BI04 A EAT S HBEGRBRFENARTOLRL, ERAHAER 1600 7, BHELXEP
130 7 M.

THAFHEMS SRR FERS BEAR AEE A A8 EFEAHARTIER, K
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RERFES,

IHAFREMEBYES R . HAAE BUL RS FH BN FOERERANR . M7
ERHANLE, FRFHRE, RELART AT, AXB TS 02580, BERAWELE
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