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Abstract — The cultural conditions of Bullera singularis were optimized for the efficient production
of galactooligosaccharide (GOS). Optimum temperature was 25C, pH was 6.0, inoculum size was
over 5% {v/v), initial lactose concentration was over 5% (w/v). The GOS production increased
with microbial growth, Maximum amount of 72% (w/w) GOS was obtained from the optimized
medium (5% lactose and 0.75% yeast extract} in 70 hours. Seven types of GOS (3 of dimer, 2
of trimer, 1 of tetramer, and 1 of pentamer) were identified by two-dimensional TLC. A new
mechanism of GOS production is proposed based on the metabolism of carbon source.
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Table 1. GOS production by various microorganisms
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Strain GOS %*  linkage® media reference
Bifidobacterium bifidum 15< B-1,3 acetate buffer containing lactose (8)
Bullera singularis 50 B-14 10% lactose, 0.75% vyeast extract (9)

10% lactose, 1.2% sodium phosphate
Cryptococcus laurentti OKN-4 47 (-1,4 2% ammonium chloride (10)
0.2% vyeast extract
1% lactose, 1% peptone
E . -
nierobacter sp 23 b-1.6 0.5% NaCl, 0.1% beef extract (1)
Penicillium chrysogenum 10< - corn-steep media (5% lactose) (12)
15% lactose, 0.5% whey
Trichoderma harzinum 32 B-1,6 0.25% ammonium nitrate (13)

0.025% ammonium chloride

%o} wiokalo) pH, Wi} L= SO Wshe] wE v)

AE 4% 4 gejag AUSAS sk

S I P [

n)AJE wjokd v+ Difcorbel| A F+U{E galac-
tose$} yeast extract® ARS-FF o {2 UE
TCIAFS) Z-& AH8-3lsich B4 el AHE-RE &-vl= Me-
rckAte] A&, 2F FAL 9% 7IEEA L Sigma
Abell A Folgt 73t 9% Daiwa Kasei KKA}ellA
zaure et gelag A 82 AMEslgch I 9
o) EAA|}e BY E5FAeRS ARSI

olAdguid 3 w21 #hd

Bullera singularis ATCC 24193 5%(w/v) frd
o] #H7}%¥ yeast nitrogen base(DifcoAl) wlA|E A
Z99] uigo] whel Fu|sle] AFA7E v g3k
) el s = 50 m/e}¢] 2.7 shaking speed+ 250 rpm,
e 25CycK14). dFU7t wfefFst v|AE oml
2 A 25 wiR|e] HEste] AlfefeFsioith
o] AL 23 wiR|= 0.75%(w/v)2] yeast ext-
ract?} 5%2) &35 H IR wiz]e] pHE 3oM 7
Alole) gre g ZAZ F 121C A 1587 HF 3
Abg-sbedch vk AL Aed 243 Fd3dleH
A dZ9 7} wjeFstelich vy E-& A AS Hewllett
PackardA}2] spectrophotometer(HP 8452A)& ©|-&
gt 600 nmollA FREE SHFToTH w|AE2]

AAQ SR EASS B4R vEAEEE
Aol wE Wkl FHEES 2Aste] log(HFE)
o Wag/A17ke] WHERl 718712 ehiich

=3 2 0lE 123|{Thin Layer Chromatography,
TLC)

Merck+}e] TLC plate(Kieselgel 60, 20 by 20 cm)
2 A}-&3te] e, developing solvent2] 432 pyri-
dine : #-butanol ; water7} 6:25: 1.5¢Ick 13 A
Mehe AI7RE 14)7kol gl e 33 %) 53] A7) 8o
anisaldehyde 448 ¥at ¥ 120ColA Agk 74
spote] A=A+E w7lz] 7ldsledch 7|EAI 29 Ry &
I AR el Ry @E vlaste] &t
Z7](number of galactose moiety)S FA3}alc).

DA 20tE e = (HPLC)

H-S-Fof] AJAE F WatersAk®] Sugar pakl
columne] A2 HPLC system(501 pump, 401 Dif-
ferential Refractometer)& of-8-3fo] F-A3}4r}. o]
FAL A% FHTo Ca-EDTAE 50 mg/l 3% &
Hrteled AlR3piod, F5-2 05 mi/min, HH 2
LR TR FAEA 13 46 289 A3k
25%-¢0)9t}. Sugar pakl HAE-L ofol w2 HY
o8 oldi olAAMe Relr) HA ol B AHE
o] = o3 F-E A 23 3% o)A A¥EZelywd
o7 ZHEslydc) 35 B ATAIREE 49 6.6
# 3} 738 5 84%, £ 10+, galactose 11.1

Hojglow #8-20 3+= 0.5%% ]




Vol. 23, No. 5

]O 1 H L] 1 1 ' 1 ||

Ao

time (h)

Fig. 1. Effect of temperature on the growth of B. singu-

laris.
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Fig. 2. Effect of medium pH on specific growth rate
of B. singularis.
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Fig. 3. Effect of inoculum size on the growth of B.
singularis.
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Fig. 4. Effect of initial substrate concentration on the
specific growth rate of B. singularis
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Fig. 5. 2-dimensional TLC chromatogram of culture

broth after 80 hr-cultivation.
Numbers indicate the size of GOS (5: pentamer, 4:
tetramer, and so on)
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Fig. 6. HPLC chromatogram of culture broth with
time. |
1: buffer, 2: trimer (GOS), 3: lactose, 4: galactose
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Fig. 7. Time course of cell growth and GOS production
by B. singularis.
O: absorbance, (J: GOS %
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Fig. 8. Proposed mechanism of GOS production by
B. singularis.
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