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Abstract

This study was carried out to produce the oligosaccharides (Gz~Gy) directly from the culture broth of Bacillus
cereus 1AM1072. The maximal production of oligosaccharides was obtained after cultivation at 30° C for 24hrs
in the mixture of 12% soluble starch, 1.5% peptone and 0.25% K2HPOs adjusted to pH 7.0. Among the oligo-
saccharides produced Gs cligosaccharide was purified. After methylation, the result of GC analysis was suggest-
ed to be oligosaccharide consisting of 5 glucose unit with a-1,4-glucosidic bond.
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Table 1. Medium composition of seed culture
ingredient Concentration (%, w/v}
Soluble starch 2.5
Peptone 1.5
Nacl 0.25

pi of the medium was 7.0

Table 2. Medium composition for oligosaccharide production

Ingredient Concentration (%, w/v)
Soluble starch 4.0
Peptone 1.5

NaCl 0.25

pH of the medium was 7.0
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Table 3. Conditions of HPLC for the analysis of sugar

lnstrument Waters 402 high performance liquid
chromatography (U.S.A)
Column Carbohydrate analysis

(3.9mm ID x 300mm)

Mobile phase CH3CN @ H2O (65 2 35, v/v)

Flow rate 1.5ml/min
Detector Refractive Index Detector {R1)
Chart speed O.5cm/ min.

Injection volume 208

. °T /‘2—]'-"* 3§] ‘ﬂ 815 Bichrer
S 2 4te] 43 AAE wwA] 4
Hatdch ol7l e chromatography%— columnel] S5}
I D]-Ek-"-] 5% n-butyl alcohol (column &2 100mi <

& EakA 7l o EFZ n-butyl alcohole] 33
3‘] 31]34% w7bA] AR sk, e17]el 60°CellA 73}
& vl 5 &=l 200mgell A3 she kS 7t
s}ed cheomatography S AL A gtedet,

S age] TGS Toba 5-(17)8] o2 7h
23 A7) 2 Brobst# Lont(1812) whg e —n—E.iﬂ% =k
Z-o] #el3hgdrt Charcoal column chromatography®.
HZ AAR G LA FHRxEEG G
27 0.5mgel] 2N trifluoroacetic acid (TFA) 1mlZ A7}
st Adrkad FA sk 105°Collal 623F F3 7}
FRH A F ghabEeie] abs A A st o 7)o
pyridine 50u! hexamethyldisilazane (HMDS) 454 3
TFA 5ul8 A 7}8ted rrimethylsilyl (TMS) F 24 5 TE
7 Table 42} & 24 02 GC £4 ¢ s

Methylation (19)
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Table 4, Conditions of GC for the analysis of sugar

Instrument Hewlett Packard 5890 Series 1 Gas
chromatography

Detector Flame lonization Detector (F1.D.)

Column Ultra 2 capaillary column, cross-finked

5% phenyl methyl silicone, Z5mix0.25
mm 1D % 0.17 um filmthickness
Termperature

Column oven 200°C
Injection port 200°C
Detector biock  250°C
Flow rate
Carricer (N2) Tml/min
Hydrogen {2} 30ml/ min
Air 400mt/ min
Split 100 :1
tnjection valume Tl
&
74 N
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Saccharide formed(mg/ml}

inocutum ratio({%6)
Fig. 1. Effect of inoculum ratio on the production of saccha-

rides.
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Table 5. Effect of carbon sources on the production of oligosaccharides {unit : mg/mh
Carbon sources G Gz Gs Ga Gs Gs
Soluble starch 2.8 1.3 1.6 1.1 7.8 3.3
Arnylose 3.2 1.8 0.3 N.D. NLO. N.D.
Amylopectin 2.7 1.3 1.0 1.2 6.4 3.2
N.D. : Not detected
Table 6. Effect of nitrogen sources on the production of oligosaccharides {unit : mmg/ml}
Nitrogen sources G G G Ga Gs Gs Gr
Tryptone 1.3 2.3 1.2 0.7 5.2 2.4 N.D.
Yeast extract 1.7 4.2 MDD N.D 0.7 0.9 N.D.
Peptone 3.9 3.4 5.7 2.7 18.1 11.4 2.6
Malpextract 3.5 1.7 18 1.2 1.3 N.D, N.D.
N.D. @ Not detected
Table 7. Effect of imorganic salts on the production of oligosaccharides {unit : g/ mb
Inorganic salts G Gz Gs Cia Gs Ge G
KH2POa4 0.4 4.9 9.7 2.5 20.7 11.9 1.8
K2HPQO4 N.D. 3.4 5.1 2.6 23.0 11.5 1.9
CaCl: 1.3 3.8 6.6 3.1 20.7 1Mn.7 1.5
Mg80a - 7H0 0.9 4.1 7.5 21 18.5 1.6 1.8
MnCh - 7H20 0.2 N.D. 0.7 N.E. 1.2 N.D. MN.D.
N.D. : Not detected
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Table 8. Analysis of the Gs oligosaccharide methylated
B, Analysts O e & e ——————

Peak  Methylated sugar T Molar ratio
— | Methylae e
A 2,3,4,6—tetra-0-glucose 1.00 1.0
B 2,3,6-tri-O-glucose 2.54 3.7
e e S

*Retention time of the corresponding zlditol acetaies on rela-
nve o 1,5—difacethyl-2,3,4,6—tetra-0-methy1-D—gmciloi ona
column of 10% OV-17 at 200°C
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