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11 fMAEFEORN

AR S DT 72158 - e L - B A T Trichosporon sp. X —19%k% Capeck —
DOX B B (1) & /3.00g, K;HPO, 1.00g, MgSOs - 7Hz0 0.50g, KC10.50g, FeSO, 0.01g,
a1 —230.0g, ZREK1 1, pH3.0) THER, KARLEERLSHL, HK20.06N
NaOH TH#E LEANEREZBEN L TER L. COEBLAE%0.9% &K T 3 [t
&, 25D 3 % NaOH (& L, BT C 3 RERIALER L 72, S HfE-00 8 (5,000 rpm,
157 F) 12 & D HEE AL LD, LEAD NaOH % Br&, I N HCl THHI%, HEKTS5[H
o L7ofk, SRR L7z, ERE, ML, 200X v ¥ 2 O % 88 L HikE 7V )AL
BEARE L, TRROPEENT I 57— BEER & LTI L7 Rodosporidium sp.
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] — 5 B¥kB & OHBK Dry Yeast 25 b FARIC LTT7 VA VBB KEE, BREEDIZDD
HEE L

BeHy (7 v ) RLEEAR0.5%, Z)Va—20.05%, Asp. 0.1%, KoHPO,0.05%, pH6.0)
30ml 100 ml A=A 7 I AITHEL, Bik#E ) REEK, Actinomadura sp. 39— B % —H&E
HHRL, 30C, 60FMmEsdky 9 55 (160 rpm) ZATVHIREE & L7zo RIRCOH#100 ml
%500 ml EO=MA7 5 ATIHEL, FEE)RER, AEEEIml 2HEMEL, 30C TR
EHHE (160 rpm) %4To 72, 2B, BRI EEBICBVTHRERIRRKE LR HET
OB & U72728, Trichosporon sp. X —19¥kD 7V 7 ) LB AR % B Hu IS 7235 B 5 1R[],
Rhodosporidium sp. ] — 5 BRRD 7))V V) IR EAR % B I V72356518, Dry Yeast ®
T H ) ERRAR 2 B S A4S B L, BEEEMR, WRE RO (5,000 rpm,
1558 ICX D EYL L7, BRI LIMED 2 —AVA TRy ) — )V ERIL, 80%%H
TREARMT 2 AT - 720 KIZILHEE 253 058 (8,000 rpm, 20530) 12X V4D, B+ KIZ
Btk —BRIKPTEN L, BREREZTOHBERERE L7,

12 ZBHEEBFEOEEpPH, pHLEEMS LUHRTEEORE

pH 312HBWVTiE, 0.1M 27 T U BE#&#E#, pH 4 ~ 6 128V TIi20. IMERBAIRE R, pH 6 ~
BIZBVTIR0. 1M Y ¥ BRI A L, WHBERONE R, EMoYBLUBALY OREk
5 o THT o 770 pHZEMIZE pH IZBWT30C, 4B B DR 5 G % Ko THl
E L7z BLREME X pH 5.6 CRIREE CTISAMUBBORAT HiEEZ ROWE Lz, SR
DR BIBSBERERAR L RO T VA VABRAETER L.
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B E UTKEBRERE LT Trichosporon sp. X —19%K, Rhodosporidium sp. ] — 5 BEEDOEER
B L O Dry Yeast 28 L7z, HifK200g % 110 6 % NaOH IZ8&& L, 60CIZim#ask, 3
BHEOMAZMEZ, K&L, #0558 (6,000 rpm, 1557H) 247V, kiEL 11 OFKIE
BL72e ZMIZ6 % NaOH 11 %N 3 ek, w058 (6,000 rpm, 1557F) 241572
T %500 ml OFKIBEBEHZOCITMEL, I AT 4 VF —THB LI, EHED pH ©4.5
W2 U7 U8 (6,000 rpm, 1547H1) %47V, F%iE %500 ml DKICERE L7z. 21500
ml ® 6 % NaOH # /N2 80C T 2 BEHILER L7z % ELrRE (6,000 rpm, 1557F) 247\,
PRI %500 ml DMK ICTERERE, E U008 (6,000 rpm, 155F) % L7z, k% 2 %GHRE
500 ml TEE#EE%, 500ml DLF 2 —)b, 500ml DL —F IV CHiF LM VG v & L7z,

RUFYRTNIVRBLLBO LERMIT =) Y SBEMR, e~ T R EEDS
HTED, ThEERRICLVORE, ¥y —VENMZ, vy Frefiisgllierrr el
720



1 -4 BBEOT)HEENE

RELLTOET VA Y 2mg/ml &5 L9 ICIEREICE D, BEE#O.4mg/ml, 30°C, pH
5.6 (0.1IMEEEREER) T1EMHEE ) LRSS, ELBETHEEY VEFILY &
EOCE L e IBERIRIE S 1 pug OBITCER AT 2 5 1 unit & Lz, 7 35— Viftk
D&, 2 %A EHEER0.5 ml IZEBERW (0.8mg/ml) %0.5ml Nz, AiECE FARHICRIE, BIE
L7

1.5 FOF7—€&4RE

7a 57 —LiEROHE R, Kuniz® DHEICHE L THT o 72, BRI I ml ICEE 1ml 0,
30C, 2043MIBUE, 5% TCA 3ml &Mz, 1EEREERICHERE S8 (4,000 rpm, 15
o) ZATV, EEWBICOVT280 nm OBIGEE R HIE L7z, S OPESMET 14 #2280 nm
DWSLEEZ1.008Ne Lo A®m%E 1 Unit & L7z, #7077 —BiEHZEICIE, RERE
LCHEA » 1g%0.1M Y Y EEREH (pH 7.5) 100 ml (28R L1545 BIE M6 4 Cnsk L
Peh A CEREERL, 7, BECTToT 7 —BiEofEizg, R LTHROHE
iR T pH 3.0ICFAB L 72 B4 VI, SOOI 7T VT I v %0.1M 7 T ¥ BRRE K
(pH3.0) 121 % & %A &) ICEMIS-BH AL,

1 -6 BEEMIRICHT 3R

B & LCRAERRE IV, HRLY OFEYBE I L ORIBEL I L7z T74bBH30
ml YM 53, 30C, [E#zfike )5 (160 rpm) 247V, WEMHMM OB G LRk, AT
3mPEHE L, O.IMBEBRRE (pH5.6) (CHRA% OD. (at 660nm) 4%, 0.6~0.7127% 5 L 92
T S, BERBIE2.0 ml ICHIBERI (0.5mg/ml) 1ml 0%, 30C, 1BFRIAEIRE
I Lo sS4, BERPETERNER L.

1 -7 SDSERAENC & 3 HE'Y

B2 3HEOBEE L Zymolase (F1) v E—)utt) 28FE Lz, ERECOERY 72
UNT <A FPVESKE 2RO & 5 IfT W% L7,

HE 1 ~2mg%0.1M Y U EEREE (pH7.0) IZME L, Table 127K L7 Sample buffer 1
ml ZHNZ100C, 277MEEEE LTmEL, ChzkEAORE L Lz, FVIZCEICHE
1omE SV & B, WKENZAFIE100 V CHRFHIKE) S ¥ 72, IKBYERBEIL0.1% F 7 VK
B b)oa (SDS) #&EL0.2MZ Y ¥ v — M) AREHR (pHS8.4) R L, BEED
TVEREEF v b FELFEES) tAVWTRELT,



Table 1. Composition of Sample Buffer.

0.5M Tris-HCl buffer (pH 6.8) 12.5ml
10% SDS 20.0 ml
2-Mercaptoethanol 5.0 ml
Glycerol 10.0 ml
B.P.B (Bromphenol Blue) 0.002%
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Fig. 1. Effect of pH on Lytic Enzyme.

Lytic enzyme was prepared from X-19 medium.

Lytic enzyme was estimated under the standard assay
condition af various pH.

0.1M Sodium citrate buffer for pH 3.0

0.1M Acetate buffer for pH 4.0-6.0

0.1M Phosphate buffer for pH 7.0-8.0
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Fig. 2. Relation Between pH and Stability.
Lytic enzyme was prepared from X-19 medium.
Residual activity after storage for 24 hr at 30C.
0.1M Sodium citrate buffer for pH 3.0
0.1M Acetate buffer for pH 4.0-6.0
0.1M Phosphate buffer for pH 7.0-8.0
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Fig. 3. Heat Stability of Lytic Enzyme Activity.

Lytic enzyme was prepared from X-19 medium.

The reaction mixture was incubated for 15 min at various
temperatures. After incubation, residual activity was
estimated under the standard assay conditions.
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Fig. 4. Effect of pH on Lytic Enzyme.
Lytic enzyme was prepared from J-5B medium.
Lytic enzyme was estimated under the standard assay
condition at various pH.
0.1M Sodium citrate buffer for pH 3.0
0.1M Acetate buffer for pH 4.0-6.0
0.1M Phosphate buffer for pH 7.0-8.0

12
o]
(o]
7_
.:]‘ 1 ! ] | L
03 2 5 6 7

pH

Fig. 5. Relation Between pH and Stability.
Lytic enzyme was prepared from J-5B medium.
Residual activity after storage for 24 hr at 30C.
0.1M Sodium citrate buffer for pH 3.0

0.1M Acetate buffer for pH 4.0-6.0

0.1M Phosphate buffer for pH 7.0-8.0
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Fig. 6. Heat Stability of Lytic Enzyme Activity.
Lytic enzyme was prepared from J-5B medium.
The reaction mixture was incubated for 15 min at various
temperatures. After incubation, residual activity was
estimated under the standard assay conditions.
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Fig. 7. Effect of pH on Lytic Enzyme. _
Lytic enzyme was prepared from Dry Yeast medium.
Lytic enzyme was estimated under the standard assay
condition at various pH.
0.1M Sodium citrate buffer for pH 3.0
0.1M Acetate buffer for pH 4.0-6.0
0.1M Phosphate buffer for pH 7.0-8.0
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Fig. 8. Relation Between pH and Stability.

Lytic enzyme was prepared from Dry Yeast medium .
Residual activity after storage for 24 hr at 30C.
0.1M Sodium citrate buffer for pH 3.0

0.1M Acetate buffer for pH 4.0-6.0

0.1M Phosphate buffer for pH 7.0-8.0
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Fig. 9. Heat Stability of Lytic Enzyme Activity.

Lytic enzyme was prepared from Dry Yeast medium.

The reaction mixture was incubated for 15 min at various
temperatures. After incubation, residual activity was

estimated under the standard assay conditions.



Trichosporon sp. X —19%H5ih & U-CHRBM L-BRIIE @ pH 5 ~ 6, %% pH it pH 4 ~
8, BEZEMIISC T TRHEETH - 72H70C TREIEKE L7 (Fig. 1 ~ Fig. 3)

Rhodosporidium sp. ] — 5 BikZ R & UCB U/-BER 3208 pH 6 1, %% pH Bt
pH 4 ~ 8, BEEMIIHBCHET TRETH -7, (Fig. 4 ~Fig. 6)

Dry Yeast @35 & U CRS L 7-BERI3E W pH 6. 2113, 0% pH 3 pH 4 ~ 8, B%5E
PEIZS0C L TRLETH - 72070C TREIEE L7, (Fig. 7 ~ Fig. 9)
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Table 2. Hydrolytic Activity on Glycan.

Enzyme (Actionomadura) Zymolyase
X-19 J-5B Dry Yeast
Substrate Medium Medium Medium

(units/g) (units/g) (units/g) (units/g)
B-1, 2-Glucan 0.0 0.0 0.0 0.0 X10°
B-1, 3-Glucan 3.7 7.3 3.4 32.9
B-1, 6-Glucan 0.0 0.2 0.3 0.1
X-19 Glucan 0.7 1.7 0.3 9.7
Dry Yeast Glucan 0.8 2.1 0.7 9.8
J-5B Glucan 0.1 1.3 0.1 2.0
Cellulose 0.1 0.5 0.3 0.5
Chitin 0.0 0.0 0.0 0.0
Yeast Mannan 0.0 0.0 0.0 0.0
X-19 Mannan 0.0 1.2 0.4 0.5
Dry Yeast Mannan 0.0 0.4 0.0 0.1
J-5B Mannan 0.5 4.7 1.2 0.5
Soluble Starch 0.9 94.8 4.8 0.0

Composition of reaction mixture : lytic enzyme solution (0.4mg/ml) 0.5ml

Incubation
One Unit

substrate (4mg/ml) 0.5ml
. 30C, pH 5.6, for 1 hr
. lug of reducing sugar liberated for 1 hr
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Table 3. Protease Activity.

Enzyme (Actionomadura) Zymolyase
X-19 J-5B Dry Yeast
Substrate Medium Medium Medium
(units/g) (units/g) (units/g) (units/g)
Casein (pH 7.5) 10.5 92.0 52.5 21.2
Casein (pH 3.0) 1.0 23.5 18.3 1.5
Bovine Serum 0.0 0.0 0.0 0.0

Albumin (pH 3.0)

Trichosporon sp. X — 19DV 285 E L CRBE LB R, BT a7 7 — BNy &Em»
otz ThehtETaT 7 - BIHEHICA R ) DEPA LN,
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Table 4. Degradation of Various Yeast Cell with Lytic Enzyme.

Degree of Lysis (% reductionin O.D.)

Enzyme {Actionomadura) Zymolyase
Yeast strain X-l? J_SB. Dry .Yeast
Medium Medium -Medium

Saccharomyces cerevisiae OUT 7024 32 7 7 44
Saccharomyces cerevisiae OUT 7031 10 7 4 87
Saccharomyces cerevisiae OUT 7062 0 5

Saccharomyces cerevisiae OUT 7070 0 7 9
Saccharomyces cerevisiae OUT 7857 14 8 12

Saccharomyces cerevisiae Kyokai No.6 4 0 27
Saccharomyces cerevisiae Kyokai No.7 0 0
Saccharomyces cerevisiae Kyokai No.8 0 72
Candida tropicalis 6019 21 18 8 36
Candida utilis 6020 9 0 16 70
Mycotorula japonica 6226 54 59 60 66
Mycotorula japonica 6229 28 17 27 57
Debaryomyces cantarellii C.B.S 4350 0 0 0 0
Pichia farinosa P-112 11 4 5 8
Rhodotorula sp. Z-13 5 4 3 8
Rhodosporidium sp. J-5B 4 0 11
Trichosporon sp. X-19 12 6 9 8

Composition of reaction mixture . lytic enzyme solution
(0.5mg/ml) 1.0 ml
yeast suspension
(pH 5.6) 2.0 ml
The reaction mixture was
incubated at 30C for 1
hr with shaking.
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2 -5 BEFROD SDS EEUAENC & BEEEL
HWEFR % SDS BAIKE) CTHE L7288 % Photo. 1 ISR L7,
ZORER, N Pt &2 DHEP0HE ST,

X10*

1 2 3 4 5
Photo. 1. SDS Electrophoretic Pattern of Lytic Enzyme.

. Dry Yeast medium
. J-5B medium
. X-19 medium
. Dry Yeast medium
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B RE AR DTS T DI, endo B — 1, 3 glucanase TH HA%, BERFOFELE, Kk
Sefth, WERED Age BEHOBESICKE CHET LI EPHMON TS, Fli5™ 13 Glucanase
Ve %2 L {AR#T A RAF % R L, Phosphomannanase & R L7z, £ DB D
BRICESTAEFELT, B— 1,6 glucanase, exo B — 1, 3 glucanase, Protease,
Mannanase, Chitinase, Lipase, Phospholipase 255 & & 2 H N TV %, ABFFEIZB VT Pro-
tease & FEAED Glycan DMEMEICDWTHRE L7225, & SICHOTEEIZOWT HRET HLE
BhbEBbhd, F-AKBROEGEMS)% Anylase IGHEA A LNz,

Fi &Y B R B R R A Glucan IS & D R END S LA WE L TV57Y, &
EBROBALREFRL LTHW 7 VA YVRBEEAFRICE VBEROSDS —KR)T7 7Y VT I F
FVOBLKE) Y — PR EDIEDO TN Y EERET BTN VLABEREFIC L) FE
ENTWALZ EDEZ LN,

FAI A BAR~OVER 23T L7248, Saccharomyces cerevisiae, Mycotorula japonica \Zx§ LT
TN EBE %R L, Candida utilis, Pichia farinosa, Rhizopus sp. Z —13%K, Rodospori-
dium sp. ] — 5 BEK, Trichosporon sp. X —198RIZxE L CIZFFWERE T 2R L7,

Ricks 52137 X Y A TEHICBIT A REAECERBAR L 20T 525 L Y KIZRIEL T
PEEZHEEBRPRENEL D EWMEL, TERY XA — 1, 3 glucanase KA ORFEIC
BI5 LT b o & kDD, ABEOSHE, TOEM pH ABIERICH Y, 55kl
W L CHWEEE LR T 2 Lo BEm TEANDFHESHRE SN,

-3 #

HRBEREBEFEIC D IR L, BEZELL-OOREMITEFFEE LT 7 IV ) AR
iz, 7)o@, protease WY, EBERHAEMBEANOBRMEICENRDO LN, T2
SDS — RV 727 UNT I FFNVERKEN XY — V2 ENRD LN,
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