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Purification and Characterization of Degradative Enzyme of Dental Plaque from Strepromyces sp. Y9343.
Seong-Joo Kim*, Hong-Keun Han and Jeong-Weon Yoon. Department of Genetic Engineering, College of Enginee-
ring. The University of Suwon, Suwon P.O. Box 77, 445-743, Korea — Streptococcus mutans has been implicated
as primary causative agents of dental caries by insoluble glucan (IG) in human and experimental animals. An
attempt was made to search for the a-1,3 glucanase that degrades IG produced by S. mutans. a-1,3 glucanase
was detected in the culture supernatant of microorganisms, which are isolated from soils on agar medium contai-
ning IG as a sole carbon source. This Streptomyces sp. hydrolysed IG produced by immobilized S. mutans and
was named as Y9343. This enzyme required a-1,3 glucan (IG) as an inducer. The optimum conditions for enzyme
production were studied. The enzyme was purified by 30~70% (NH,).SO, precipitation, anion exchange chroma-
tography on DEAE-cellulose and gel filtration on Sepadex G-75. The purified enzyme has a specific activity of
7840.0 U/mg protein giving 32.1-fold purification and final yield of 0.53%. The molecular weight was estimated
to be about 22.5 kDa by SDS-PAGE. The optimum pH and temperature for enzyme reaction’ were 6.5 and 37C,
respectively and the enzyme was relatively stable at the temperature below 60C. The activity of purified enzyme
was enhanced by adding Co®’, Mn?', and Mg" into the medium, whereas inhibited by adding Hg?", Zn®*
and SDS. The K., and V... value of a-1,3 glucanase for IG were estimated to be 2.50 mM and 0.0431 mM/min,
respectively. The thin layer chromatographic analysis of hydrolysates from IG with a-1,3 glucanase showed that
glucose was the main product of reaction. This enzyme activity was about 14 times higher than marketing dextra-
nase as preventive agent against artificial dental caries by S. mutans in TH medium including 5% sucrose after
30 minutes.
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slod o, TH(Todd Hewitt ; Difco) w=]e4] 37CE
kgt %, 10% glycerolE #H7}sled —20ToA B3P
9ot TFE o 297 5% sucrose TH sl x]of| 4] wj
Fatod Abgaldch = AFdA vAES AS A
o 4 m]7A2Ale] AFEH 2~5cm ZHolE EFE A
slo] ghAlstolc) Eoke] wpA¢ #2]-d wiAl= Actino-
myces isolation agar #lZ|(soluble starch 1%, ammo-
nium sulfate 0.2%, magnesium sulfate 0.1%, potassium
phosphate(dibasic) 0.1%, sodium chloride 0.1%, cal-
cium carbonate 0.3%, pH 7.0)& A}-£3}9ien, et
single colonyg Al Z|(saccharose 0.2%, yeast ext-
ract 0.5%, polypeptone 0.5%, KH,PO, 0.5%, Na;HPO,-
12H.0 0.5%, Gerber vegetable juice(GV,) 2.0%(orVsy),
pH 7.0y A #4343} A7) %, Bennet agar AbH vl 2)(glu-
cose 10.0 g, peptone 2.0 g, beef extract 1.0 g, yeast ext-
ract 1.0 g, agar 20.0 g, nystatin 5 pg/ml, distilled water
1.0L, pH7.3)ol| A wloksle] 4C2 H3A3)gdc) a-1,3
glucanase #-v] 73 Ee]4 vix| 25 B84 glucans
frdg Btadoew s Czapeck-dox wWix|(IG 5.0g,
NaNO; 0.3%, K;HPO, 0.1%, MgSO,-7H,0O 0.05%, KCl
0.05%, FeSO4-7H,0 0.001%, agar 1.5%, final pH 6.5)&
Abgatglom, B4 A4S wWiRE HAH B 24
o] AAE WX & ARg-stAdThH21). LA 3}el] o3t B84
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Adbsl #3529 42 Bergy's manual determina-
tive bacteriology(22)ol wlel 3efd, wfokd, Age]=ql
EAlS A48k, FAF Al EH A RS Lechevalier W
(23)%, &4 xAl= International Streptomyces Project
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Soluble starch, dextran(MW. 70,000), sucrose, am-
monium persufate, acrylamide, N, N'-methylene-bisac-
rylamide, TEMED+= Sigma A}, 22|32 TH medium+
Diftcort A% AHgatdon, 1 3he BE Aoke =
FAlko 2 Ay A8-3lgith. TLC platex silica gel-
coated TLC plate Kiesel gel 60, MerckA} #|%, Sepha-
dex G-75, DEAE-celluloset= SigmaA}, dextranaset-
S Eazofe] AgEE A ol $sisich

£84 glucan9 M=

#5(24) W o2 S mutansZ polyacrylamideol] i
A3} X7 cubeE 5% sucrose TH #l#| 1Lol| @11, A
ZrZep AT 4 3TCE 48417F Fb skl A=
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25 AFES B4 glucand FU3 g
2 3= ¥ % Czapeck-dox FHHw|A] Aol wigxo =
33" AHE3sld 30Tl 3U7F wigside) wiok ¥ 3
Ase FHaHclear zone)d H7ZE& FAste wlad
27 443 colony® Algste] AA wlekstsich 414
% 72 10 m/9) Dextarch(25) 9 Au)=|(soluble starch
1.000%, IG 0.500%, polypeptone 0.500%, yeast extract
0.100%, K.HPO, 0.400%, MgSO, 0.020%, KCl 0.020%,
FesO,-7H;0 0.001%, final pH 6.5)o} AE3}sich 30T
ol 180 rpme] F7Ao 2 247t Fob Zlehuloks}ed
A3t A7 F, 500 ml AH2 E2bAAe] 100 mi2] Dex-
tarch YA u]z|ell Huwjoked 1ml 3F3be], 30T 5
o7k 180 rpm o2 Zlehul &3}l

T Ao HIE

Eokol|l A} HE] B3t Streptomyces sp. Y9343 wll oFY
1,000 m/& 4T, 7,000 gol| A 208 GAEE’E F A5
of sttt mg-& 71ete] 30%7HA EIA|FIAL 2417 W
2%k F 418-2](7,000X g, 30 min)3le] FHEE A7
i 4s-dS FHstdk 1 Al o] FAtEES
718t} 70%7A E3HA) 7|3 8450 vk gt §F LAAlEe
(7,000Xg, 30min)ste] <& FAAEE 0.05M sodium
phosphate $+3-8-(pH 6.5)° &3 A|A FAYELFE3
NEg dgdrh o] £4& cellulose dialysis tubing(cellu-
lose tubing, Sigma No. 250-7U)l| Qo] F U3t =4
Aoz 12A17F A wykslHiA] 33]o] A3 4Tl F4
slo] ZFEANE Agic)

DEAE-celluiose column chromatography

2215l DEAE-cellulose column(2.8X30 cm)2- 0.05M
sodium phosphate 544 (pH 7.5)Z H3st AA At
L3tk 28498 columnd] FY3tx, 005M so-
dium phosphate $+34H(pH 6.5)2.2 A 23 ¥ Fdg
hF-g-Nel] 0.0~2.0M NaCl& H7}sled linear gradient
elutiong 3}t o] wo 5L 15mi/hrE 3}y
o, 23 bm/ A w2 F RIS BolX PEG
6,000 =39k

Gel filtration chromatography

Sephadex G-75F column(2.5X60 cm)ol] $311]7] 3,
0.05M sodium phosphate 28002 H33} A7) 1,
DEAE-cellulose chromatography 2] €412 81} 53 2]71
ARE FYT F 59 F8Y902 SEAFL o
e f&L 15mi/hr2 3on, 5ml 4 EHE).

a-1,3 glucanase §4 =X
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22x3t99c). £, 0.5% insoluble glucan 2.0 ml, 0.2M so-
dium phosphate $+&8-<H(pH 6.5) 2.3 ml, 2% sodium
azide 0.05miS FHsled 37CelA 1087 dd3sigich
oley 0.2m/2} EANE 7}sled wREA171aL 100Tel A
SeEte] whS-& AR AlHh o] ¥H-EE AAE}IE
ol-g-3lod oA A7t Fot AlelFE ¥ F4YAl(Hitachi
200-20)% ©]-8-3te] B84 glucano] FaE = H=(E
g85)E 550 nmell A 43t 7 A B4 84 &
Al o 2= glucoseE XFEAZ 3le] DNS #1H(26)4
AHg-sle] Aol sl A B84 glucaneo] F-3] % U3
Aers slgich o] W A4 FAEE 37C, pH6S5 2A
slofl 4] B84 glucano.2 H-E] glucose 1pg/minZ A
Mg o 1units A osield.
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10% Sodium dodecylsulfate polyacrylamide gel elec-
trophoresis(SDS-PAGE)+ Laemmli 9 @27)22 A4
slgl o, A7|d5S A6 20mAR H/NAFH
50% trichloroacetic acid(w/v)ell 0.1% Coomassie bril-
lant blue(w/V)S ¢l &40 32 A3l o, 7% acetic
acid(w/v)E &8 7o) SDS-PAGEE- &3l a-1,3 gluca-
nase’} AMEEA gl or, EFEIWHAL Rf
e wlaste] pREe Agstole.
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Bovine serum albumin(Sigma Chem. Co.)& X&Fot
MAZ 3l Lowry5(28)2) Wi e g FAstglon, &
A AA BAHFY columnd A FelEe DA FEE
UV F435A4E o] 43t 280 nme] FH=2H 53
stodch
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Eokil|A] Rgjgk whdF FNA a-1,3 glucanaseS
B3 A2 FFES Czapek-dox 3 el =] Abel] 4]
colony?] A&t % o] ¥u|sh= a-1,3 glucanase®l
ol8f) colony F¢o A== FHge] A7 & A&
Zro} A 0-1,3 glucanase ¥-H] #F5 @439t Fig 154
7ol WhAF Y93432 o} & ol vlsle] Friste] IA
HAAEE e B 4 gk

2 739 U EAL 2R A, Ao
smooth® EWE& zZty Ugla 7|FAl= gray Alge
Ag Yeplla Exe 3@ JFolgi) vl
E4J& Table 13} #o| tyrosine agar(ISP 7) vj#| & |
etz 71dAY ASI XY yAe] FuFow
AA Ao g 34S el I glycerol-asparagine agar
(ISP 5) wix|oll A= wztd-& vielfch g, YelH
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Fig. 1. The growth of a-1,3 glucanase producing microorgani-
sms on agar plate containing a-1,3 glucan as a sole carbon
source.

Table 1. Cultural characteristics of the Stretomyces sp. Y9343

Aggr Growth Aer{al ReYerse S_oluble
medium mycelium side pigment
ISP 2 good grey light red —
ISP 3 good grey orange -~
ISP 4 good grey orange -
ISP 5 modulate  light blue blue -
ISP 6 good grey blue -
ISP 7 scant grey none -

£4& TLCE DAPE ®=isf ¥ #3} LL-DAPE &
A= B2 Streptomycessioll 3t AEHE 7l
33k 3o FAJE-S TLCE #4{% 73} arabinose, gala-
ctose % modurose £2] EXvto] HEHR] o r 2
Joseph 5-(29) ubyoll ule} Pattern CE H2]= o] Strep-
tomyces 2. 2 ol E| ).

oAtz o) EFFo e, widH Y A=A
A 3] o] 4A5S EdiZ ISP E5F Keys} wWhAld
BF71FE0)F vl FHEsle] Streptomyces sp. Y9343
olg} #3lsich

Fa9 M

sAlelnE A Streptomyces sp. Y9343 8 oFy 1,000
mlg A ste] dojxl 2E A u]FAL 289.7 U/mg
protein® 24 wjokAl5-oM o] 244.2 U/mg protein B &A]
B} Table 2014 Yepd vlep 7o) 1.2d) F7}s}sich

DEAE-cellulose 0l m@ IZolElzfm A%
%84 9-& DEAE-cellulose column(2.8X30 cm)E& A&
3loy A A g A=HFig. 2), v]F2 34l fraction number
10~2990) 4 &9 848 viehiglen, o o wj#Ad-S
3054.5 U/mg protein® 2 125w Z7}slg o, izl
3482 253%0°]) 9 tiTable 2).
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Table 2. Summary of purification of a-1,3 glucanase from Streptomyces sp. Y9343

Step Total protein

Total activity

Specific activity Yield Purification

(mg) (unit") (U/mg) (%) {fold)
Crude extract 423.55 103420 2442 100.00 1.0
30~70% (NH4),SO, Saturation 163.13 47250 289.7 38.50 1.2
DEAE-Cellulose chromatography 10.73 32760 30545 2.53 125
Sephadex G-75gel fitration 2.25 17640 7840.0 0.53 321

"Protein concentration determined by the method of Lowery et @l with bovine serum albumin as a standard.
"One unit of enzyme activity was defined as the amount of enzyme which would liberate reducing sugar equivalent to 1

ug glucose per min under standard assay condition.
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Fig. 2. DEAE-cellulose column chromatography of a-1,3 glu-
canase from Streptomyces sp. Y9343.

—0J— Protein, —+— Activity
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Fig. 3. Sephdex G-75 gel filtration chromatography of a-1,3
glucanase from Streptomyces sp. Y9343.

—[J— Protein, —+— Activity

Column size: 25X60 cm, Flow rate: 15 mi/hr., Fraction: 5
ml/fraction

Sephadex G-75 ZH o{n I zojETefm| F5=
A RIS gel filtrationg 3 A}, F2 Ry
EEellA] Bl 84L Vel oW (Fig. 3), ©] W H]
FAe 78400 U/mgo 2 32.18) Z7}sll o™ 0.53%<)

M Ei1 E2 M

Fig. 4. Identification of purified of a-1,3 glucanase from Stre-
ptomyces sp. Y9343 by SDS-PAGE.

The reference proteins are

66 kD: Bovine albumin

45 kD: Egg albumin

36 kD: Glyceraldehyde-3-phosphate dehydrogenase
29 kD: Carbonic anhydrogenase

24 kD: Trysinogen

20.1 kD: Trypsin inhibitor

. 14.2 kD: a-lactalbumin

El: Precipitate by 30~70% (NH,),SO,

E2: a-1,3 glucanase after Sephadex G-75 filtration

NS TR WN

T&% B{ck(Table 2). ¢} %2 A%43 column chro-
matographyoll 2|3} A& a-1,3 glucanased] £x
dobi 7] ¢3te] 10% SDS-PAGES #3 H3KFig. 4),
2o wi=9ls Felstel o), subunit7} Q) A=

gels)x] gpghet.

oAt 53

AR a-1,3 glucanase?] #AeFE ZA3t7] o4
Laemmli #1§(27)oll ¢J3+ SDS-PAGES o] &3le] %
A3} pajekg v w3t ANFig. 5), Streptomyces sp.
Y93439) a-1,3 glucanase?] Ak 225 kDao)gich,
ol Imai 5(15)2] Streptomyces sp KI-80] A4t8l= q-
1,3 glucanase®] ¥-#}2ke] 78 kDa, Hasegawa S(12)¢]
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Fig. 5. Determination of the molecular weight of a-1,3 gluca-
nase by SDS-PAGE (10%).

The reference proteins are

. 66 kD: Bovine albumin

. 45 kD: Egg albumin

. 36 kD: Glyceraldehyde-3-phosphate dehydrogenase

29 kD: Carbonic anhydrogenase

24 kD: Trysinogen

. 20.1 kD: Trypsin inhibitor

14.2 kD: a-lactalbumin
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Fig. 6. Loss of opalescence of a-1,3 glucanase and insoluble
glucan solution.
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224 glucand F85bel 2 608 A3} Fofli= °F 83%2]
244 glucand -85kt &9, Al dextranase(LAH)
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Fig. 7. Effect of temperature on the activity of a-1,3 gluca-

nase from Streptomyces sp. Y9343.

(Fig. 6). £ Sun S(31)9) 24417}, Zonneveld 5(19)
3A7ke] BAE SRR 854 B SFAHAZE
30~60% W2 wEsiglon, ole E4e &4l 2
W =qty) wielat AR HAR a-13 gluca-
nase®] ¥4 7840.0 U/mgeldlz ZaAH}l 32.14
27}stgdcHTable 2). 49 AA|x+E Hasegawa 5(12)
o) Trichoderma virides|?) AA=+E a-1,3 glucanase?)
63ule] HAE Hrls chh weken), Walker 5(32)9
1448 Hohs Esich

a-1,3 glucanase2| £4

B FZ7} JASHE o-1,3 glucanased] H AU E
23 A7, 30~40THA E49 ¥ AL el
gom 37CeAM HABAE MAHFig 7). o]+ Tsu-
noda £(13)0] X138 Cladosporium resinaeo)| A £’k
0-1,3 glucanase®] #HA-L%= 30T} Zonneveld 5(19)°]
B3 Aspergillus nidulansol A £2{& a-1,3 glucanase,
Inoue S(33)2] StreptomycesZ H¥ ¥-=3 E4A4ud
B3 & (water insoluble polyglucan hydrolase)2] %3
257} 37Cels ¥ el 4yt 18]al Hasegawa
=(12)8] Trichoderma viridedl A F]¥ a-1,3 gluca-
nased] HALE 50CHth= i

e pHE 248 A7 pHeS5 Hxe] A
pHE el oickFig 8). =& pH 6.0~7.0014% 90%
olabel AAYAL Hylon Ul ulsted ARFelA
vl &40 &A4o] Estrh ol Inoue F(33)9] Stre-
ptomyces2 H-El Hed B4AThE Falaze A
pH~} pH 7.00]3lcke Bas} fAkakd e, Sun 5@31)
¢} pH 50~5.5, Tsunoda 5(13)¢] pH 4.5, Zonneveld %
(19)¢] pH 50~62, Hasegawa(12) 52| pH 4504
A 43I} =24 e

Aol gt AR ZAEH] §)sted 20~80T7EA 47
o] exoA 30%7F dAe AR F o ATEAHEE F
g Az}, 40C7HA] 100%9] 4L 733 60T
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Fig. 8. Effect of pH on the activity of a-1,3 glucanase.
Enzyme activity was measured at 37C, 30 mins in various
pH ranges.

pH 5.0: 0.05M sodium acetate buffer

pH 6.0~7.0: 0.05M sodium phosphate buffer

pH 8.0~9.0: 0.05M Tris buffer

Table 3. Effects of metal ions on the activity of a-1,3 gluca-
nase from Streptomyces sp. Y9343.

Relative

lon Metal activity
(%)
Control -— 100.0
Mn?* MnSO;-H;0 169.7
K* K>SO, 133.3
Cat' CaCOs 1333
Co?* CoS0,-7H,0 181.8
CU2 * CUSO4 . 5H20 1091
Mg?* MgSO,: 7H;0 1394
Fe?* FeSO,-7H;0 118.2
Na* NaCl 133.3
Ba** BaCl,-2H,0 133.3
Zn** ZnS0,- TH,O 87.9
Hg?' HgCl, 6.7

The reaction mixture, cosisted of 0.2 m/ enzyme solution
and 0.2 m/ metal ion solution (10 mM), was incubated at
37C for 1 hour and the residual activities were assayed.

A= 80%2] A1BAAE FAskArh ey 70T A
w43 FAde] zrase] oF 30%2 AR FA=AL
o] Tsunoda $(13)el B3} Cladosporium resinae)
A #21& a-1,3 glucanase”} 47C7HA] QA AL 425}
Rrhe ZAEGE dof g kAol gkt aeER
& 2a7F AAAG AgdHe g ojfFod A oo
o3 A4 AHlle ZA A ¢L Aelgn
AlE ¥}

48 2H0i29 &
2 #F7F AASE o-1,3 glucanase & FEAEA o

Table 4. Effect of various cocentrations of metal ions on
the activity of o-1,3 glucanase from Streptomyces sp. Y9343

Relative activity (%)

CONC. e VAT e

0 100.00 100.00 100.00
02 mM 102.70 97.30 9459
04 mM 181.82 169.70 139.39
08 mM 11891 116.22 108.10
20 mM 110.81 62.16 11351
40 mM 108.10 8.11 11351

Table 5. Effect of various detergents on a-1,3 glucanase acti-
vity from Streptomyces sp. Y9343

Detergent Relative activity (%)
none 100.00
1% SDS 19.67
2% SDS 17.78
5% SDS 16.67
1% Tween 20 75.67
2% Tween 20 72.34
5% Tween 20 70.25

o2l 4 FEol29 S FHES] Yt pH7.0
ol 2824 10 mM-4 7t Zdo]e Lolg A2E T,
o] 9 02mlol| 2 <k HAH ErdE EFee
37CA 123t %‘2} Hhx) gt ‘:Jr S, A48AS &A3
9itiTable 3). 7 A3}, ¥ 34 Co?", Mn** %o 9
3led Z+7} 181.8%, 169.7%2] &Aoo 1A Wo| ZAF]
e K7, Ca®*, Mg®", Ba®" 5ol &&= &4e] ta
Zo =gl o}, Cu®t, Zn?t Soll 93l ZAo] A s)=
gon, Hg?' ol gal= g3 4871 T2=4c
ol Hasegawa $(12)0] R.18 Trichoderma viride) %]
22]3 0-1,3 glucanase”} Co**, Mg?*, Ca®' Sl o) 4]
Aol &35y Zn*t, H C°ﬂ -4311 24 A 288
k=l y 3 A3} §AEE ) = Lol &9 o3ke
Aake 27|45 E A4 ’o"“l"lﬂt AL eyl

F4ol 9] Fxd o7 AagA) v)XE 93 30
27 uk3- F ZA% 23} 10 mMY 9 Co** 7} 181.82%,
Mn?*o] 169.70% —LE]3l, Mg?* 7} 139.39% =% =o)L
FEE Jelon, & FReMe 237 E4o] A
s AS & 7 Ul HTable 4).

Detergent2] &t

Detergent7} Z&5 84l v|Ae dFE HEs}
$3le] SDSe} Tween 202 7+ 1, 2, 5% =HA 05ml

Aol FF HAF) 2 30T A 307 A &
AEZAE SAsch 1 A7 Fxo #AG] SDSH}
ok 83%, Tween 20 2lsi+ < 27%2) A7} 3
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Fig. 9. TLC chromatogram of hydrolysates from insoluble
glucan with a-1,3 glucanase from Streptomyces sp. Y9343 ac-
cording to the reaction time.

. Glucose

. Hydrolysis of soluble starch by a-amylase

. Insoluble glucan (IG)

. Hydrolysis of IG by conc. HCI

. IG+a-1,3 glucanase after zero time

. IG+a-1,3 glucanase after 40 times

. IG+a-1,3 glucanase after 120 times

. IG+a-1,3 glucanase after 1 day

Silica gel-coated TLC plate (Kiesel60, Merck, Sweden)
Development solvent:n-butanol:acetic acid:water [30:10:10,
w/v/v)]

Location solution: 30% H.S0,
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5% 44 glucan 713 4o 5 mjel ZELY 05mlS
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Fig. 10. Effect of various carbon source on the activity of
a-1,3 glucanase from Streptomyces sp. Y9343,

A: Starch (1%), B: Glucose (1%), C: Insoluble glucan (1%),
D: A (1%)+C (0.5%)

0.5%(w/v)E 1% starch wjx]o] FH7}sled AdFslic)
B FHE oE2A st o F Az% 1LY
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Etdo® Al43lel g wBr} 1% soluble starch®} in-
ducer®4 0.5% IGS &7 #H7131E o] S84 o)
7V Fd = AckFig. 10). oebs o] #= IGRke] =
2o ® EAE el dA FAo] Ao Fulg
oAxl= &40 dr I W AAEHAL 540 =
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Hasegawa $(12)o} X 3¥¢ Trichoderma virideol| X %-
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Fig. 11. Lineweaver-Burk plot on the reaction rate of the
a-1,3 glucanase.

a-1,3 glucanase concentration: 1.0, 1.7, 2.5, 34, 4.2, 5.0, 58,
6.7, mM

Temperature: 30C, Time: 30 mins, pH: 6.5

Table 6. Substrate specificity of «-1,3 glucanase from Strep-
tomyces sp. Y9343

Relative

Enzyme Substrate activity
(%)
a-1,3 glucanase IG 73.0
Raw starch 16.1
Soluble starch 100.0
Dextran T-10 34.2
a-amylase 1G 15.1
Raw starch 715
Soluble starch 100.0
Dextran T-10 13.6
Dextranase IG 14.0
Dextran T-10 100.0

IG: Insoluble glucan

T-10(M.W. 70,000)% Z+& glucose SFA 9] E v 2
pH 6.5, 37Col| A 307} a-1,3 glucanases} ¥Hg- &
13 glucanase®] oj}f ¥-sl= & zalsigich o A
soluble starche} IGo& 100%, 73%4] =& -3
Holov vz] 7)Ao gisjMe e 2 -
o 14 A% starch2 ohx Hasle= e a-1,3
glucanase®] 54(12)3) 72z & A= s ck(Table 6).
4, a-amylase)] 93+ IG % dextran T-109] Ea==
7r7k 15% 2 14% HEZ of$ ¥eror} soluble sta-
rch®} raw starch®] E#8-L w]$ Z9tv7 A9} dextra-
nasex= IGE 14% wHg %3] 3] 21} dextran T-10& A
FHEE vele], a-1,3 Aol 31 AQ G, a-14

Fig. 12. Effect of a-1,3 glucanase on adhesive glucan from
S. mutans.

a: Adhesive glucan on glass tube wall by incubation in TH
medium with 5% sucrose at 37C

b: Treatment of a-1,3 glucanase from Streptomyces sp. Y9343
in tube a after 3 hours, 37C
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