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Abstract: To enhance the exopolysaccharide production by Boletus edulis, the strain was
mutagenized by using UV-irradiation was performed, and the conditions for it s protoplast
preparation and regeneration of the mycelium incubation time, enzyme concentration, enzyme
temperature, enzyme time, and osmotic stabilizer were examined. The result s showed that the
mycelia incubated for 56 h were most suitable for protoplast release. The mixture solution of 1%
fiber enzyme/1% snail enzyme and 0.010 92 g/mlL mannitol was the most effective osmotic
stabilizer and was most favorable for protoplast preparation. The suitable incubation temperature
and time for the release of protoplast was 30~35 °C and 2 h. With the optimum conditions, the
protoplasts and the regeneration rate was 3. 71 X 10° and 7. 32%, respectively. Compared with
that of parent strain, the yield of exopolysaccharide production by mutant strains increase
30.4%.
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B, IR LW RIR MY ERR AR, F R, # &
AEEMOHE. ETRAUBTF AL WIE. AF
EEM, BHREV,ERFFES 20 SHEE
BEPAAGLENRREAR.ZEAR.EWE
RAERELHEER D SEHEERTYR
MER RADARSTBRE HERE . REAK
GENURBEENHRBIEN. ZEHTLEMKE
BUEHYR (B8, % /A R AR 5-180 ##) R
J5100%, XL RMH MG HR K 906, KEKFHE
HERE, BRINARET A TRE, Bk REE
FERAEBERRRTE. EENRKRSFEREE
A& FE RIRBEANER = LHE
BRH#EAT THEE .

1 MHE5F&*

1.1 #HE5EsE

L1.1 #E##H ZKRFFEHREERRLEY
ESEREAAAREMRE P ORE  FEEHE
HEENEAEHPBRRERARA AR B4 5B
bR ERELER AR R,

1L1.2 REg&s BLNRFERBAISE
MOk ERLES BEXER.

1L1.3 Biix BHEFRE.HEHE?2e¢/dL,TH
¥ 20 g/dL,KH,P0,0.5 g/dL, MgSO,7H,0 0.3
g/dL,VB,0. 0001 g/dL,3xhg 1.8 g/dL; BHEFH
H BHEREFREY 0.6 mol/L W HBERS
M REEERE - DRE 10 g/dL, B¥E 2%, S9H8
0.6 g/dL, KH, PO, 0.3 g/dL, CaCO, 0.2 g/dL,
MgSO, - 7H,0 0. 2 g/dL, pH 5.4~5. 8,

1.1.4 Bk &4 FJ0.010 92 g/mL WH B
7R 10 g/dL F KB 10 g/dL W4 B &
BoOHRBREEEA.

1.2 XBHZE

L2.1 BRERAHE ZRAXW[4-8,12,13],

D EMEAER: KHSHERE 4R
%,F 121. 3 CKE 30 min, BB &8, 8™, T 28
CTHEAERTdFRELKERT.

2) ERRE.: fISBEERE, SET=ZAK
$,F 121. 3 CKHE 30 min, BHEBRIELEMN,. B
BERF24h 5T 28 CRGIEHRS I HIEHBEE
MBI TR SR BEAFSEREERES, T 28
CHi3k 24.36.48.56.72 h, B A1 100 B & M1t il
EFYE, THAKMEEM 0.1 mol/L Tris—o0.1
mol/L EDTA ®¥t, F 0.1 mol/L Tris—0.1 mol/
L EDTAFHI 0. 2% 2 Z. 5,30 C B AL 30

min, f0. 010 92 g/mL HEFEB KM} EE—>2 000 1/
min B4 5 min, WEHLZE KB 1 g HL &M
AmL 2N ERBE+2 0 M FBER,30 CHRY 2
h, B§fE W B .0 (500 r/min),5 min /5§ R W EH
BB 224k —4 000 r/min B0 5 min, KB FAE K&
FAG B 3 ] BUIR A R AR R R, I BR T B T

D WMURERE - RIB FEEBEKREL N
%1,1.5.2.2.5.3 g/dL. BUE 35 56 h BB 2214k, 3t
TEALE, BESER Q) , IR BRI

4) EEMRRTE BRI . BUHESR 56 h M4, 2
g/dL HEEB+2 o/dL WEBHFERSH 43 1,
1.5.2,2.5.3.3. 5.4 h, S BEE®BRE, MR
HEAR S

5 BERIREALE: BUESHR 6 hE L&k, /A2
g/dL S REE+2 o/dL W4 ¥ W4 B 7E 25.27.
29.31.33,35.37 CT#ATHMAHE, RIELSERFAE
BRI, mER T EAR T
1.2.2 RARKELE HBHENEEREKEER
AR ARG EEEFRENEHERENBERE, 28 CTH
BFE24h,RO.2mL BATHAEEFREL  EGOF
& RAEBCES] 10° 4 /mL, 28 THESE 10 d, WEF I
PRBFERER TEBAER,
1.2.3 #EFH

D EELE: RSl BBRE—EXRENRE
FRERE . BTHAZN 6 cm JIEFMP, B EH
B 15 W %4MT 30 cm 445 BB &) 0.2.4.6.8.10,
15,20 min, RS A BRGHH, AE T 28 CTT#x
00l

2) TREKRME - MBI RBELEREEK.
HYZERRBENREFE EMNIASEDRERFE
F,28 CHFTIAR UBEBETHEKMOEREE.
MEHEEERERRRBEERE WESHEE
EHRMAN ZRE R =EYY
1.2.4 o¥Fk

D KA ZSHERRI . W R EEW,3 500 r/min
TE L 20 min, U EERIFRE, MA 3 FHER
95% ¥ ,4 CYLLE 48 h,3 500 r/min B.L» 20 min,
WEE R, BHTHE.

2) ZRERWE . RAXBR—HRRES.

2 %RE45

2.1 RERGHE

2.1.1 BENBRARAEERGH A FBHEHE
BREFES AN BEAFTHBAKERES,28 CHER
24.36.,48,56.72 h, 53 Bl I AR SR o 42 (R 1T R AR
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HHRHE.ERAE L.

GRK, WX R AR &SR L0 HE,
BEE R EARR, XK FERERETRER
BA. HERA 56 h w4 FEKEIBES. 72X
10°4/mL, 7ERERGH LB F, —RUXHE
KURT R B4 o 22 (R & R A IR R | o,
ML 56 h A3 bR A JFF B B 24 AR A 08 TR

£1 EHNRERGTFENRMN
Tab.1 Effect of hyphase age on the released protoplost

Eifé/h ARk =R/ (4 /mL)
24 1. 28X 10°
36 2.06%10°
48 2.97X10°
56 3. 72X 10°
72 3. 69X 10°

2.1.2 MARRERBESBRERKFRAGYH W]
S AERMORRERES SR 1,1.5,2,2.5,3
g/dL, B 1 ¢ 1BA, BUESF 56 h (IRBR4
BB 4k, AT RB AR AL 3 4RI S R LR 2.

R2 MERRREXNFERGTZHENR
Tab,2 Effect of enzyme corgcentration on the released proto-

plast
BB/ (g/dL) FAEFER/ (4 /mL)
1 2.17X10°
1.5 3. 48X 10°
2 3. 56X 10°
2.5 3.62X10°
3 3.67X10°

GREYBMBRBWEXNRAERK>ERNE
WS M EXBMARFBASTRNES S,
TERGAR 4 nt, BERER B YR A3, IR A R Ak
REMMBY. XERRWRELRT 2 ¢/dL &, RA
REFREMAS, ERBLFHEE, BE 2.0 g/
dLESBRBERE (T ERBMWFBERILY 1
1) R S Bk 4 JF B I A JOR Uk B % Y BB YR L
2.1.3 EBREEANREREER2GYH BEFEF
56 h B9 21k, th 2 g/dL FE KB 2 g/dL 4
BMARKNRAE, 2 7R R A #ETHER, A8
HHCERILE 3.

RIGERERY, R EX RAERE=RHE
WG, AN AT, REREHEER
Mm%, 2 h 553 3.50 X 10°4/mL, {HEE## i e

KF 2 h B, FRAE B =3I N 1% ; 3 B KGR B 1)
RTE K SRR A REMIE . BE 2 h IRKF
P T B A JOR 8 ) R B A

£3 BEMNEAXMRERETEZNER

Tab.3 Effect of enzyme time on the preparation of the pro-

toplast
BRI ]/ A AR =%/ (4/mL)
1 1.36X10°
1.5 1.83X10°
2 3.50 X 10°
2.5 3. 58X 10°
3 3. 63X 10°
3.5 3.65X10°
4 3.64X10°

2.1.4 BMBESNRERKSEGY R BOEF
56 hWEZE, 2 g/dL FHERM+2 g/dL B4
B A LR AR A B, 4 B e R RR B T 47 B R
2 h 438, TR SR 4.

R4 BREAENFERGTEZNEN
Tab.4 Effect of enzyme temperature on the released proto-

plast
MEfREBE/C ARk /(A /mL)
25 1.83X%10°
27 2. 67Xx10°
29 3.13X10°
31 3.46X10°
33 3.55X10°
35 3.61X10°
37 3.68X10°

SRR, BRI A IR A A = 3R i B i B
B, YEEEEMT 30 ‘Crt, B0k 4 8 R ARE
FREREHAREMAE, YEBREERXTFITC
B, RAEREEREEMERE. S4FB, AE 31~
35 CHERFHEFRERBHROIBREERELE.
2.2 RERKEE

UFREWERN 0.010 92 g¢/mL HEBIENSE
BEBER,E 31 C.pH BROKXGT . HAFEX
B2 g/dL+ 48 2 g/dL MBS EXHEFF 56 h
ERFHEELER®2 L BERKNKBE TE
3 3.71X10°4 /mL, 28 CHITHERER, BEXR
H7.32%.,
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BAER=UEHFLFEEHNBEENEK/0.2X
3.71X10*)4/mL) X 100 %
2.3 FEHM
2.3.1 #EMNFTHHAE BHRBE-—EWENE
RFERERARAKEERBETERL Y, BHHE
15 W 25MT 30 cm AL FRSTAL IR, 32 P 1R, 28 CHEIF
5. RESERLEORAER,EGRAEKS.

£5 RNZEEHANFERGCBERHEN

Tab, 5 Effect of UV irradiation time on the regeneration rate

of protoplasts
B /] /min ARER/ %

0 0

2 1.52
4 20. 00
6 66. 25
8 78.33
10 80.55
15 93. 89
20 97.07

ARER=(CENRLE O min HREFREFER—EHE
4032 t min B R4 RKFAR) - FHMRLALE 0 min B R4
RARBERE) X100%

ROGERFH HBENRBYHEMELK, F
BEARRSE. REMEVETEMOEE, A
SMRAEFBAER B, — MR AR B R 3040 ~T70 0 B9 AH
SHRBAAENES . B . RERENEIET
15 W 4T 30 cm 4L B85 6 min,

2.3.2 #Ea4E BRSmLBEBEE2.0X10°4/
mL HERFFHERERERER, ETHEFL P,
FFIHEE 15 W EHMT 30 om 4 BRGTALHE 6 min, 3
¥i7,28 CHEIESE . BIMBEH 20 MHAEE, 45
BEMRE, RS HEITE

2.3.3 ThuMmidk WEEHENEEINER
EGADREREFETIRE,28 CHEF WELK
HE. ABRAEKRAEE  AERERKR. BHLAE
KBB4 K BB R A B RE 10 Bk, XTHIER 10 A
BARHEST 3 AR5, E DR 10 g/dL, BEHE 2
g/dL, E B ¥ 0.6 g/dL, KH, PO, 0.3 g/dL,
MgSO, » 7H,0 0.2 g/dL, CaCO; 0.2 g/dL £ &
WRELE ;¥R pH 5.4~5.8, R A F 180~220
r/min, EFEE 28 C,HBE ON THITEHER

BERK, WELE SR, NP RME L &EE

REEBREFRTSHER GRILEK 6.

F6 B0 BFLHHBEERRBTRISETR
Tab, 6 Exopolysaccharide production by mutants Be-0

EHRE S Hash ZHE R A/ (g/ L)
Be-0 11. 38
Be-1 11. 27
Be-2 9.09
Be-3 12.78
Be-4 11. 81
Be-5 12.23
Be-6 , 13.99
Be-7 14. 84
Be-8 11. 91
Be-9 11. 54
Be-10 10. 12

GRRW, 5RHEEK Be 0 K, BFERHRX
R TR SHE R B E AR RAEA, KB E
HEWE R LFRBE KT . Be-3.Be-6 1 Be-7 Fitk
Rash B BB, 4 512 12.78,13.99,14. 84 g/
L. 2F4&FEBEER Be7 L R B Be-0 IR,
W EERR, AN SHE& R IL Be-0 & 30.40%.
Xt Be-7 MR #HT — F ZRFRFFRNEBEXE, B
et RFEABE .

3 #& #®

FARERHEREEMERT RBEFRH -1
HEFE. BAREERKEENHEERS, OFH
i ERE R AR E BMRE B BEERENN
BE. AMRGRRA  ERFFEREEREN R
EH AR IEF6 hRIELM 2 g/dLAER
E§+2 g/dL %34 E§, LB B ¥R BE 0. 010 92 g/mL
HEEAENBEN, 7 31 CTEH® 2 h, BEAKE
MBH RT3k 3. 71 X 10°4/mL, BAE RN 7.32%.,
ERFFHEFERGELRIIZBHLHET, BEX
A BKBIERL,FE 15 W #4047 30 cm_&b,ﬂﬁﬁu‘
BYIE] A 10~20 min By & 5, A KRR IER N
80.55% ~97.07% . MEFAEERKMMKBHE
ER, T 15 W R 4MT 30 om &b, BRETEE A 7 6
min BFBIE. BB EkS FEE4E E bk
AERER REFLEKRARTRE RHEE
HERNBEUEKERREMAKEFREES,
M 10 BREREGFNERERITEH
#,2 1 FEREREFMEBRARE 54 TH,
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Pl Be-7 S Witk Bt Be? BRMMLAKELH 0.6 g/dL, KH,PO, 0.3 g/dL,MgSO, + 7H;0 0. 2
Bs, KR, 4 KRR 1E 28 CopH 5.4 g/dL, CaCO, 0.2 g/dL REESRI IR E EHTHRER
~5.8 T, A4 10 g/dL, BN 2 o/dL, B0 BE, MU BHE BN R B 30.40%.
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