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Aurecbasidium pullulans IMS-8227} ‘d&HsH=
B-(1-3)(1—6)-Glucan2| A £

OIAIZ - Q38 - HtEkM - RC) - YTl
BT SIoTel MS A |20iPAIE]

FY B Z2RE HIYA TEAEA S QAs= E2 FFE B8 9 T4 st Aureobasdium pullulans
IMS-8228} ® g 81} A. pullulans IM S-8227} A Absl= &) 0|4 FE| W& A A Y 575 ZAzste FREHE
3319} HPLCE o] 83t FAT A E RN £ =7 “"Z—l’%‘-——i FAH AL A FT-IRS
o] &8} F-Z A o] A =890 cm L -] k]«] B-configuration& #el 3t 29, 3300 cm 1-‘?-:'-._1 shift § <98t
-OH dretchinge ZE| W& FA 81 Q1= £AF Abo) o] 733 242 8t e] 244511 ALz F&H9 BC-
NMR £A A= A pullulans |MS-82271 A A3 9]-8-8] %) -F<al (1,3)-linked B D -glucosyl unit®] 671 2]
A, § 105.05 ppm (C1), 75.82 ppm (C2), 86.62 ppm (C3), 70.61 ppm (C4), 78.13 ppm (C5), 63.22 ppm (C6) R B-
(1,3)D-glucosyl F7] ¢l E7] A} F o] g1 § 72.11 ppm2) C-69) signal-S &2 ¥ 4 2131} A. pullulans M S-822
7} AAYeHE B-(1-3)(1—6)-glucan?] ] 4-8-99(0.5%, wiv)ell 24.0 uM 2] Congo red 3 7}31e 3037 ¥H-8-A]
Z1 ¥ 400~700 nme] W) ol A FHd F5ubge] A 32 AL A3 NaOHS] 5571 $7)3t ule} Ao F59
A& Ao 2 o] F3led 498 nmell A 515 nm7HA] o] T3 ot o F5HA-E 04 M NaOH =AM A=

Zashe] 506 nm F2olA FIRHE Aoz Jehdosn £34d F2E A Aoz gggn
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Bolucne AAuA AAIAE, BAE, B 4% oA
3, U E3) A FY W 54 0L PR A 22
715/30] B wgl 1 £ 5 SHoA FEE = AE

2ARA MAER, FARTE, *‘%«1 Aol F2 T3E o]
nom, olZg BEA Y =42 AEHE TS w0 =A
EA8 At B-gucand] TEE B(1-2), (1-3), (1-4),
(1—6)-D-glucopyranose F3HA12] FA1E (backbone) 2 14 ] o]
om, Tkt FElY B-glucan FAME WASHZE-S 714
= YEFEAE B-(1—>3)-glucane] 2o}, shizophyllan (22, 23),
scleroglucan (21), curdlan (6), Aureobasidium sp.8] B-(1—3)-
gucan (12, 17) 5 FTFEAol U= Ao| ¥slA i,
Coriolus versicolor®] ©#tiel PSK (20), Lentinus edodes?]
t}3H#¢  lentinan, Schizophyllum  communed] T2l
schizophyllan o]H] DEof|A] eJepEo & QI7tE o] FAEAlZ
A AL K1), MAFE Edehe kst F3oloE 4
ke B-(1-3)(1—6)-gucane HWHFHE T8 Thdst ool
grershA] | AT, tole 2] EAdo] FHojual(le, 18),
A Amsel ARAA B} S8 PAF 2 S

A G337t 81 Hem(3), olutll, g =
gekahs 5] Thoyat ofelah) fiso] WaEsle] olopE
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B-(1—3)-glucanS JekE

TE] WA digk &4 Y-S
o] 7HA] EFel A8, B, K
= Ao deA Uk Ev‘:_] A (H
=l A= B-glucanS W
AANZRE FEHE Ientlnarﬁ’qL
S 2 o &H a1 vt 2ejvf IREA O & TN AAG
Al EHrE]o] e B-glucan—: 2 A5 - Al 26w g
golup B4k o] AA zol7t L, Y 7] TR/ B E
< st o] 2l F A ofEgo] mar, Ed uig
Bal/do] wol thekel §E 20| o] & W Aol Ut

old Hlgle, A 2 WY T & =2 F
glucans £H] Aikehs MAES o83 TR *@’\ %
g0l i, AAs7 ¢ TP AAME
9] B-gucans B& F Jov 2 g Fas ““ﬂ—i L‘%ﬂ”ﬂ
B-glucans AAksl= PIAYEZE Aurechasidium sp. 5°] 424
AT, 2, 17).

Aurecbasidium sp.9] 3+ FFERE MFEE YANEE p-
(1—3)-glucan> main chain®] glucose 47wt} 3707} B-(1—6)
o7 A ¥xgo| BXZE 210, silfoacetates 2.5% 23
B-(1-3)(1—6)-glucan TEEA, oekFom ALEEI e
lentinean 2 schizophyllan®} SAsE 72 2 =8 Aol f

B-(1—3)-glucan

1 (

S
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AR EAA - 71e ] 5Ae THE Ao dEA gltk(12). &
B o2 B-(1-3)-gucane EAF, B-(1-6)2Fe] EA=, p-
glucen chainzte] F5 A B ojo e FA AL dAlT=
(triple helix) @35 Sl weh 2]z &do] IA I e A
o2 BuEo] rk24, 25, 26). E3h, EA 100,000~200,000
ol4te] B-glucanso] dEHgo] Eo1, 5000~10,0009] AEA
o] BEAEL gxo] A9 QlE Ao g HuFo] tk4, 5, 9).

AR oA AQFAT EY Al TS Ead Ay 245
A 3|AstkaL, 1 FjANE
potato dextrose agar plate (pH 5.6, 30°C)ollA] 24~72A|17F v oka}
of HHA EAS ek oF 60 F5 1A} skt &
229 vAEES potato dextrose broth (pH 5.6, 30°C)oll A 5
U7t Flehl ket & A4E-2](12,000xg, 205)sked TAE A A
AT TAE AAT Aol 3 volumee] JEHE-S H71S)
o ZEHES JAANAY. AHE ZYHE SRS AL
laminarinese (Sigma)E A28l W F2iHe @S dF
Aoz B3, frEEe 9] £ P 2 FS
Adsled IMS-8222 3l

g FF IMS8229] TS Aste] widsrA 9 AeshH
E4s g o= s vAA), 18S BEE RNA F37H]
Wi AL 29 o)X (internal transcribed spacer) 1, 5.8S @B £
RNA 22} 2831 Ui AL 2so]x 25 E3shk= 500 bp
o] AVIMES At A T2 5 18S (DNA 34
5-TCC GTA GGT GAA CCT GCG G-32 }o]H(primer)
HNEZ TR AP (PCR)I SZA1Z &, 5F S
AR T3 AFs971XE B4 x| (Applied Biosystems mode!
373A automatic sequencer)®} 7]1E(Big Dye Terminator Cycle
Sequencing kit, Perkin-Elmer Applied Biosystems)S o] &3}
A7IMEE EAEIATE AEs 759 18S IDNAE +-3AR-3)
o] BepiE 22 IS o]ste] sds wAeTh 1 A,
AEE 7F= XF 752 Aureobasdium pullulans UWFP 769
9} 100%°] 75735 HERNITE ©]o] Aureobasidium pullulans
IMS8228} WHE TFE FHAETLATY AL
(KCTC, Korean Caollection for Type Cultures)ol] 71€Hs3tH7 1€
H3Z: KCTC 11179BP).

N T
o of

Exo-polysaccharide| A4t 2l Mx|

Exo-polysaccharide®] AJAHS- 913+ A pullulans IMS-8222] Hj
A& sucrose 100 gL, NaNO, 4 gL, K,HPO, 1 glL, MgSO, -
7H,0 05 gL, KCl 05 gL, FeSO, 0.01 glL, oxdic acid 0.7 ¢/
LZ 74=300m, 30°CE 24 5L wazxo|A pHE 452
FASAA 5971 BBt MgdS FRTE 28] 43t
YA E-2](8,000xg, 20 min)dlaL, TAES A AT AsHdl 3]
volume?] ethanol-S 7}1skal 30°CollA] 3087t & wwksled
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AR & Z=750 590 B-GlucanS A2Fsk= A pullulans
AR 2 pullulans A Aoz uljgkd Ulol] EA)
R pulluans AA3E] 18te] 121 ZA1R wjFd 1 Lol 50
mM  sodium acetate buffer (pH 5.0)°] &3lE 50 unity
pullulanase (Novozyme) 2 100 mM sodium acetate buffer (pH
50) 3 LE 378t 37°CollA 2477 w8319t wkeo] 8
% 39 volume2] ethanol #7}3slar 30°CellA 3087 gk
Histe] HAF o, 7o BdFRE AAS] K8t 37
7L 33 wHEET AHES A SRl A183)
} 3 54 7A%38l9] exopolysaccharide H2-2 9S8 4= QIUTh
T3 pullulan 31 G491 laminarinase *12], Bradfordd 2 UV
scanning (200~660 nm)2 E3lod pullulan, T2 2 A4S T
et YA s RIS Aok 2L widRCAA A
pullulans IMS-82= 8|k 96AI7toll AxtaFo] FHaro] dsle] of
30 gLl exo-polysaccharideE A42Fetd o, 748 pullulan©]
oF 60%°]1™ B-(1—>3)-glucane] °F 40% BEE AHA|sh= 0=
A= ST

e o
O

Of

o 1o Rl ot

n!

A=t B 248 98t 54 1=z .
o] NaCl &0 &afste] 0-04%2 &AS ARI F
Ubbelohde type®] capillary viscometerS ©]-8-3}o] 30+1°Co] A
IHFAHE(intrinsic viscosity)s 783t 1EARY] IHHEE
B 27] 9 2 ol wet g2 vEhd 5 oy
Mark-Houwink equationl] &Jte] &A=k} o2} 22 ZA o
Atk A71A Ko} a= aitAte] 27 £ 7|18k Aol
™, IFHEE SH] A% 718 ErES e 2t

Relative viscosity : nr = n/n, = tt,

(n, : solvent viscosity, n: solution viscosity)

Spexific viscosity : ()-1 = (nngy)-1 =nr-1 =ng

Reduced viscosity : {(tty)-1}/C = {(nMmy)-1}/C = (n-1)/C =
Ng/C = Ny

(T : time, C : concentration)

Inherent viscosity : In n/C =1,

Intrindc viscosity : lim ng/C = lim In n/C = [n] (Huggin's
equation)

C—0C—0

Mark-Houwink equation ; [n] = KMw* (K and o :
Houwink constant)

Mark-

THY MEEN
ANEE FRT &8sk 0.2% & (wiv)S Al

Z3F & FAEF] 2 M Trifluoroacetic acid (TFA)S 7}k

121°Col| A WXIZFERE ZRslsllt). 7 wellES dalEE

(15,000xg, 30 min)3}<] S

TFAZ} 3] AlAE wj71A] AzsIA. S50l Al-8-3lste]

dojzl 7t BElE dAHFS
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Polyamine, 250x4.6 mm ID)°ll 5 ul injections}it}. o] sito =2
£ H0Z AMEEH] 10 miming] £E2 §34]7]3, R
detector”} 42E HPLC (Agilent Technologies 1200 serieg)® &
Aétod, & EEF(Sgmayte] AR Hlaste] 48kt

FT-IR 24

A. pullulans IMS-8227} AJAkFsh=  exo-polysaccharide®] IR
spectrum Perkin-Elmer 1750 spectrometer$} Perkin-Elmer 7300
data processor (128 scans a 2 cm’? resolution)S ARE-5FF.0H,
52 7Az" A8 2 mg¥ IR spectroscopic grade2] KBr 200
mgS £33 KBr disc o2 43t}

BC-NMR £4

o} =
7+ 9hEAIZ] & 452 (12,000xg, 30
min)ate] s Y F=3kth 5595 BioGd P2 #7l
< o] &3t FAREAE | 22 =)

< D00l 835t 25°CellA] NMR (Varian, 400 MHz) ¥4
A7 AlEE AT

dn o oy
HEHOEXE
A pululans IMS-8227F  AJ4FSE  exo-polysaccharide®]

intrinsic viscostyE AlAFsE7] 918l Ubbdohde type2] capillary
viscometerS ©]-8-3}a] 0~04%2] FEolA AR &= (reduced
viscosityyE SA3ATHFg. 1). AFFRET EALe] STt 00l
T35 24T o Uehue iAo A5E onEte s A3
AAS o]83td ALFd 4 Juh. Caboxylmethyl celulose
(CMO)E EFEZE AME-SFA, Huggin's equation?t Mark-
Houwink eguations ©]-&3t A% A= dwAdS o
8.9x10%%1 Ao g =A<t} Aureobasidium s} AAEH= B-
glucanel] thgh A57F Barsjo] glon} wajeol] #g AR I} Al

12

o

oo

y = 20.328 x + 1.2712
R? = 0.9852

Reduced viscosity (dl/g)

0 0.1 0.2 0.3 0.4 0.5
Concentrations of exo—polysaccharide (%)

Fig. 1. Intrinsic viscosity of the exo-polysaccharide at the 0.65 M
NaCl solution.

Aureobasidium pullulans IMS-8227} AAreh= B-(1-3)(1—6)-glucane] E41 4] 65

FEA ol ARFAQA vt ol U2, 17), Hericium
erinaceusE 7B =3} B-glucan] EAFEF 1.0x10° (8)3} BISE
o™, Lentinus edodesZH-E] &3 B-(1>3)-glucane] AL
5.2x10° (24)9 HlgleiA= thh 2 EAFE 7HAE Zoz U
EPith B-(1-3)-glucand] #AtFS EAE B Ak Wl 7=
o} tEo] FgFAo FaI IS Fue), EAH
5,000~10,000 9] AEASLS Fetdio] F3] von, ¥4}
& 100,000~200,000 /9] IEAFETIo] =& PotES U}
e Aog Busoe] gloug (1), A pululans IMS8227}F A4k
3R B-(13)(1—6)-glucan= FAEAFS UeRl7] S5 At
Ao 2 AYzhEc.

TaY 24

HPLCE ]85} A pullulans IMS-8227} AJ4F8h= polymer
o FAT HEE A% 47 glucose TFUFRECE FAE A
© 2 YEtHFig. 2). Aureobasidium sp7} AlEQ)E ERISh=
EHY g FollA 2o zZnt #AE ZTHE pululan
7 B-(1->3)-glucan F FF7F EEA 3, AIANFEE ARES
Z = laminarinaseZ #1231 pullulans AASH el oz,
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Fig. 2. Component determination of the exo-polysaccharide by HPLC
analysis. The peak at 8.856 min representsthat of glucose.
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Fig. 3. Infrared spectra of exo-polysaccharide produced by A.
pullulans IMS-822.
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Fig. 4. ®*C-NMR spectroscopy of exo-polysaccharide produced by A. pullulans IMS-822,

o] Ax}= A pululans IMS-82271 AAF3= exo-polysaccharide
7} B-(13)-glucand-& 558 5= AUtk

FT-IR 24

A. pullulans IMS-8227} AJ4Fs}= exo-polysaccharide®] T34
S $13te] KBrdisc & ©]-8-8k IR spectrumell Al LERG
Erd 3= 891 em?t FZo| 4] B-configuration, 3300 cmt -
ol A9l -OH dretching, 1030 cm? FoAe] -OH E+= -CH
dretching, 1570 em? 2 1740 em? F-o| 2] -CO dretching=
YeldthFg. 3). ©]#%F Z23}+= Lentinus edodesZ2 H-E F&3F
B-glucan} FrAKSE 73S JERNA S (24), A pullulans IMS
8227} AYAksl= exo-polysaccharide’} D-glucose®] B-configuration
o2 A% BglucandS & S ALt

BC-NMR 24

A. pullulans IMS-8227} AJ4F8}= exo-polysaccharide®] 3%
Ae 93t AAF BCNMR ZAE  (1-3)-linked p-D-
glucosyl unite] 67]¢] B4, § 10505 ppm (Cl), 75.82 ppm
(C2), 86.62 ppm (C3), 70.61 ppm (C4), 78.13 ppm (C5), 63.22
ppm (C6) & B-(1—3)-D-glucosyl 270l E7AEHS] = §
7211 ppme] C-69& A YERI UokFg. 4). ¥ AF
ANXE AEASE A5E O R ko] BC-NMR w415 g
A= st B-(1-3) A B-(1-6) AT EAEES ot
& & glo] AgS 725 F85 1= olE U B-(1-3)(1-6)-
D-glucan® 24 8531 &= lentinan 2 scleroglucan®] 329}
frAretaATh AEALSFeHA] 942 A= NMR datas 271 13]
o] NaOD/D,0 ¥ DMSO-d 59| &HlE AMg3til SHL=
100°CE EH £4& AAlsId oy v et 295
A=, ol AdEAT} 7HAE £ e 22 9] A
gk gzl 7113 Ao wednh % Avigh AEEA
B3 5 ety fletoiM s ARALS eHA] %L Aol
5 BCNMR #40] 7158t 71eldo] ast Ao 2 Azt

-

o
=

T P

gdgel 1=
EA}L] B-(1—3)(1—6)-D-glucane] 588 Aejo|A] UAF
TZE 7 lon 33 Gt 28k B 2 B
A We] A4aZ5e] Ao g1z WS fxse A

e

Lo

B-glucan®] FEZ 05%Z Z745t] Ubbeohde FENS] capillary
viscometers: ]85t HIHE=E 43 A3}, NaOHO| 5= 04
Mol 8- 0] B 7} FASHA Zadhs Z10F Hof Wil
@ Tz WAl FFHE Aog AZ4EnHAIE HAA)). ol
g HIHE ¥Isk= NaOHe| 7P 2Rkt 2 4F el S48t
= FARE ddske S 9vlsh, 04 M2] NaOH F=el
A Fadste) giiie] duys Zloz FYHET) akAle] p-
(1-3)(1—6)-glucane] 7] 48 “Je]jell*] Congo red dye
s} Agsted Congo red dyeo] HUIFFI(,)S WEATE
EALS 7AE Aoz dEA YOEZ 0-1.0 M NaOH &4
(B-glucan®] F%, 05%)°l 24.0 uM2] Congo redES 3715k 30
HZFHRSAIZ] 2 400~700 nme] ] ellA HdlEude] W)
E ZAVETHFig. 5). Congo red dyed] HhE5ub4-S NaOH
o] & webA t2A Yelted], NaOHS] F%7} 571t
w2t HlgTage Fupgo R o]F3te] 498 nmellA] 515 nm
74| o) g3ld ). HlE5 g2 04 M NaOH F=ollA] A=}
2 ZFAste] 506 nm FolA] QMYslE = o= UERTE o
43 A= Hericium erinaceus2 78 FZ3F B-glucan©] 0.15
M NaOH F=olA] WA G229 2gka do] Uehbs 317 vlal
3 2 w(8), A pullulans IMS-8227} A2F5h= B-glucane A
3] AEE 725 7ML Jow gee] 2N E Ha A

HgE AEE 4R35t YUthe AL oJnsh).

520

Maximun absorption wavelength (nm)

0 01 02 03 04 05 06 07 08 09 1
NaOH concentration (M)

Fig. 5. Changein A, of Congo red and Congo red-exopolysaccharide
complex at different NaOH concentration. The solution contained 24.0
uM of Congo red and 0.5% of -(1—3)(1—6)-glucan. ( Il ), Congo
red; ( @ ), Congo red containing 3-(1—3)(1—6)-glucan.
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ABSTRACT : Analysis of -(1—3)(1—6)-Glucan Produced by Aureobasidium pullulans IMS-822
Seog June Lee, Keug Hyun Ahn, Chan Sun Park, Byung Dae Yoon, and Min Soo Kim*
(Bioindustry Research Center, Korea Research Ingtitute of Bioscience and Biotechnology, Dae-
jeon 305-806, Republic of Kored)

The exo-polysaccharide producing microorganism, Aureobasidium pullulans IMS-822, was isolated and iden-
tified from soil. The viscosity-average molecular weight of exo-polysaccharide was calculated as 8.9x10° by
Mark-Houwink equation. The sugar component of exo-polysaccharide was determined as glucose by HPLC
analysis. The IR spectraindicated that the exo-polysaccharide has an absorption pesk at 890 cmi for the B-con-
figuration of D-glucan. The *C NMR signal at § 86.62 ppm arose from the substituted C-3 of glucose. The sig-
nd a & 72.11 ppm was assigned to C-6 of branched -(1—3)-D-glucosyl residues. Viscosity and Congo red
reaction indicated that 3-(1—3)(1—6)-glucan produced by A. pullulans IMS-822 has a highly ordered hydro-
gen-bond dependent conformation in agueous solution, which collapses in strong akaline solution.



