FRYE T A Aled Adz
Korean J. Biotechnol. Bioeng.
Vol. 16, No. 4, 409-414(2001)

Alcaligenes faecalistil 218t 3-glucanQ| et 41X F4

7 Z-0 g o] 27
STheln Staf3eln MESHeITA, Hutisin fSZhe - Zojoipa
2

Fz 2001, 8. 4., HXHAQ! : 2001. 8. 24.)
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Biosynthesis of curdlan(/5-1,3 glucan) was shown by fluorscence on cellufluor medium. The hughest production of
curdlan was produced when glucose was used as a carbon source and (NH4).SO. was used as a nitrogen source. 3
-form of curdlan was detected in the fingerprint region (890 cm”) by FT-IR spectrum and shown homogeneous 2-1,3
glucan by '*C NMR spectrum (Ci-103 ppm, C,-73.2 ppm, C:-86.4 ppm, C.-68.7 ppm, Cs-76.63 ppm, Cs-61.2 ppm).
Transition of structure from triple helix coil form to random coil form was appeared at 0.1 ~0.25 M NaOH
concentration. It was shown that natural curdlan is a triple helix form in neutral but becomes weak in alkaline
condition.
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Table 1. Composition of Define Mineral Salts Medium for

exopolysaccharide fermentation.

Components Concentration (g/L)

Non-nitrogen limited  Nitrogen limited

Carbon sources

D-glucose 45 55
D-galactose 45
Lactose 45

Nitrogen sources

NH4CI 4 Ls
(NH.4);HPO, 4
(NH4)>S04 4
NaH,P0O412H,0 225
KQHPO4 75
MgS0,47H:0 05
FeS0O47H,O 0.05
CaCl;2H.0 0.005
Trace elements
3
ZnSO,7THO 8.0x l()'3
MnCl,4H,0O 2.4x% 104
H;BO; 24 % 10 ‘
CoCl:6H:0 16X ]0':3
CuS0,4H,0 16X 10_3
Na;Mo0,2H,0 24x10

w2 Akl vlmel MY curdlang WA WA FNA FF
4 e IHE FgHslna stgen AEAE cudland] 732 H

2449 E4& NMRF FTIRE ol§dle] 733t 44g

B-glucan®] 221 5A4J9] WelE Yotr vat STk
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B J3d] AMR-E o5 Alcaligenes faecalis var. myxogenes
(ATCC 31750)& A8ttt 59 Ei-g 9siA PYul=]
(Peptone 1%, yeast extract 0.5%, NaCl 0.5%, agar 1.5%, pH
1208 AMESle] 4ToA 1719 HEez At wiokslEA
Agegct. Curdlan A2 e A3ty 98 sjA=2=
AB 8}A|(D-glucose 2%, yeast extract 0.5%, NaCl 0.5%,
aniline blue 0.005%, agar 1.5%, pH 72)5 A&-sl3od
curdlan AJgAlo AlE-E 8ix]+= DMSM(Defined Mineral
Salts Medium)S A}23}%9tl. DMSMe] AlE 342 Table 1
A Aleath waMAe AEe Budyst el AN
W2E7] A8 d4sda gads EeAA BT o
a3lsted APt BhYPo = glucose, galactose, lactose
55 AHEYT AAYe2E NHCL, (NH):HPO,, (NH,)SO,
£ AHgsh T
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&A% DMSM(2% glucose) 5 mLo] & ¥lgolE HEs}o
30°CoA 124]7F Hujoksts 150 mL DMSMol| ujorel =
Ae H2e the 30T, 120 pme] 2H0E B oujek AHS
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a) Photography of Alcaligenes facaelis var. myxogenes on AB agar
plate

b) Photography of Alcaligenes facaelis var. myxogenes by optical
microcopy (X 10)

Figure 2. Photography of Alcaligenes Facaelis var. myxogenes on

AB agar plate(a) and taken by optical microcopy (x 10)
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a) common viewing photography of various polysachharides on CF
agar plate

b) photography of various polysachharides on CF agar plate under
illuminated UV

Figure 3. Common viewing(a) and under illuminated UV photography

of various polysachharides on CF agar plate ({Licurdlan of in this

study ‘2: curdlan

Table 2. Fluorescent intensities of various polysachharides

polysachharides Fluorescent properties
Curdlan bt
Curdlan® et
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a) Photography of Alcaligenes facaelis var. myxogenes on CF agar
plate under illuminated UV

b) Photography of E.coli (DH5¢2) on CF agar plate under illuminated
uv

Figure 4. Photography of Alcaligenes facaelis var. myxogenes(a) and

E.coli (DH5 @ )(b) on CF agar plate under illuminated UV

Table 3. The broth of flask culture in various nitrogen sources after
144 hours

(NH4):804 (NH4),HPO: NH.C1

Cell mass(g/L) 6.21 5.448 6.102
pH 4.10 4.08 423
Product(g/L) 12.9 9.68 11.43
Yielda 28.7 215 25.4

¢ product/carbon source X 100(%)

Flask HI2tA| Eaginh Fasle] 9%

AAs o] (NH.):S048 79 MEZ2S (NHy):HPO4o
H|3)] 54%, NH,Clo)] B3] 204% AT g @ttt pHeE tiAF
o7 UANE AFE FH3] GoJAr) AFsl 3647 4
5o 41oA rAEUCk AAEHE (NH):SOt 28.7%,
(NH,):HPO,= 21.5%, NH.Cle 254%0]3ith. ol AW}E
Table 39 YepiA

ol flask WFolAE Higkohe] ot Aof WAE Tk
o Fg AZPEE sk Aol Whssdth 184 B
29 "o avlz ARR Bud R HHACR FASY
B oANge A% 0% BASKD 8420 gucoses]
A9k 9ol an B 4E §-gueans] Al A7 Wk
It lactose, galactose®] £o|ith HF curdlang] AYAFEFE B
™ glucose”} 28.7%. galactose7} 14.26%, lactose= 18.7%°]

o
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Table 4. The broth of flask culture in various carbon sources after
144 hours

Glucose Galactose Lactose
Cell mass(g/L) 6.21 6.104 5.333
pH 4.10 4.03 427
Product(gfL) 12.9 6.43 8.42
Yield 28.7 14.2 18.7

* product/carbon source X 100(%)
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Figure 5. Kinetics of fermentation of curdlan by Alcaligenes
Jaecalis(ATCC 31750) with 4.5% glucose as a carbon source.
(A : glucose, @:DCW, IR : curdlan)
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Figure 6. Curdlan production by Alcaligenes faecalist ATCC 31750)
with 5.5% glucose and nitrogen limited medium.
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(b
Figure 7. FT-IR spectrum of Sigma Co.’s curdlan(a) and curdlan
isolated in this study(b)
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Table 5. 300MHz "“C-NMR spectra of curdlan in this study and references.
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Figure 8. 300MHz “C-NMR spectrum of isolated curdlan in this
study in Me:8O4-ds
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oA broadt E)e] C-O-C stretch7} 1300~1450 cm ol A
oF7} broadst deje] CH bend, 2920 cm oA CH stretch,
3200~3600 cm oA OHZ9 2H47]7} Heolx 1200 cm™ ©]
ate] MEAGGo e 890 em AN B-forme] F4M AT B
2 E| QJciFigure 7). 18|12 83 ghhgod 1 AYTFRE
AHR7] 93 “C-NMREAL 39 cHFigure 8). 40 ppmol
A} 29 MexSOs-ds7t FHEQT 1032 ppmol| A Ci0] 84.6
dppmol| A Ci, 76.63 ppmolA Cs, 73.2 ppmolA C, 68.7
ppmollA C, 61.2 ppmoll X Ce7t 5AF oz HEFHATH
ol SaitoF(14)°o] K3 ZAHX|(C;:103.5 ppm, C:74.3
ppm, C3:89.8 ppm, C4:68.8 ppm, Cs5:75.5 ppm, C¢:61.8 ppm)
9} Aol dxgoz Bo} f-glucan) curdlanoZ 1Y
t} o]o] 3} chemical shift B]xli= Table 50} v}eligich

Helix-coil transition 544

Curdlan®] triple-helix coil&ejol| A random FHEej2 ¢ o)
© 0.1% 025 N NaOH gEAtolollA FRxo Huigo] &
Z3 dolxz FHeo] HRIEUrHFigure 9). B-1,3-linked
triple-helix control$¢l laminaran& 0.13} 0.2 N NaOH ®% A}
ol A &FFx=e] Huigho] AT Hoj& B random-coil
control¢] Dextrang FF5o Hux|7} F23F #3E Hol
2 ottt AAE curdlan® FA] Abeljoll A triple-helix coil
HeNE shAAR gE AeEdMeE 1 727 oA
denare ©S & 4 vk ol B Aox A 2 Rl
AE curdlano] FAAAEIO)A] H 3 triple-helix coil FE)E

Chemical shifts of references(ppm)

Chemical shifts in this study

anhydrous® hydrate” Other 8 -1,3glucan (ppm)
Cl 104.5 104.3 103.01 103.2
C2 73.5 73.8 72.83 73.2
C3 89.8 87.3 86.22 86.4
C4 68.8 69.1 68.41 68.7
Cs 75.5 758 76.33 76.6
Cé6 61.8 61.2 60.87 61.2

a b oc

, 7, . Taken from references 12, i3, 14.
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Figure 9. Helix coil transition of 5-1,3 glucan in the presence of
Congo Red and various concentration of NaOH (V¥ :
< : dextran, [ ] : curdlan, A : Laminaran)
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random coil FE)E] Hoj& 0.194 025 N NaOH9| F&ojA
Jojito] &elxle] FA Aelo] curdlan® triple-helix coil FE
2 JMxA de] AeeAs 1 FZ7F oFaiA random-
coil2 o] Hojgg & 4 AUt

olg B dPolM ¥e] AAE cudlano] &S S-AE
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