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Optimum Culture Conditions for the Production of Fructosyl
transferase by Aureobasidium pullulans C-23

Cho, Won-Tae and Jai-Yun Lim*

Department of Microbiology, Coilege of Natural Sciences, Chungbuk
National University, Cheong-ju 360-763, Korea

For optimal production of fructosyl transferase in Aureobasidium pullulans C-23, the effect of fer-
mentation conditions for cell growth and fructosyl transferase production were investigated. Sucrose
was excellent carbon source. Sucrose coneentration for the optimum production of fructosyl transfer-
ase was 35%. Enzyme productivity was significantly increased by addition of ammonium oxalate and
yeast extract. A time course study for the enzyme production by Aureobasidium pullulans C-23 was
carried out. At 2 days incubation, the production of intracellular enzyme was maximum. The extracel-
lular enzyme production was found te be increased up to 6 days.
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Czapek-Dox (sucrose 30-509%, NaNO,0.5%, K,HPO,
0.19%, MgS0O, 0.05%, KCI 0.059%, FeSO, 0.001%) =i
|8 Alg3sle] Az EEl Ee|gt  Aureobasidium
pullulans C-23-5 AH&-3k et (Fig.1).
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Flg 1. Photomlcrographs of Aureobasidium pulluhms
C-23.

(sucrose 5%, NaNO, 0.5%, K, HPO, 0.19, MgSO,
0.05%, KCi 0.05%, FeS0,0.0019) vl=]5 ~-&35}9ic},
wjzje] 7] pH+ 65 2%+ 30CZ shaking in-
cubator (180 rpm)ollA 37t skt 74414 #H
3= sucrose 15%, K,HPO, 059%, MgS0O, 0.05%,
(NH,).C,0, 0.59%, KC! 0.059%, FeS0, 0.0019%, vyeast
extract 0.5% 7} &+ wiAE ARESled 57 jar
fermentor ol 4 43 3}Act,

Cell growth & &3
660nm ol el FHeE Aol AAsIA, 5L jar
fermentor A1 ¢} &3 x = 400 3 Asle] A5}

BANe| ZH|

3 Fab vfokat siorl-g Y4)E2] (3000rpm 10 )
g & A= 0.1 M(pH5.5) sodium citrate buffer & 2
3] AlMsle] AW HA2 ARESIEA, AMseHS Al
o] FA42 AREEFAE

g4 gigde] FA o #d 5F
1A 2= 809% sucrose 3.75m{, fEdog = 0.1M
(pH5.5) citrate buffer & AR&sh3icl, T AHEE -
55C 2] water bathelA 5% %<} preincubation g %
152 59F g48ke-5 995k, Fructosyl transfer-
ased AL FA4 Im/7F 1% &9 1gmole 2
glucose & WA= Easks 1 unit 2 Ala¥sredel,

FA uRgol Fol el Somogvi-Nelson (14)
2 Aueksigda, glucose s AL Glucose oxidas-
e-peroxidase (Sigma diagnostic kit No.510) = off o} &t
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o}, ek o] &2 phenol-sulphuric acid (15) el

Fructo-oligosaccharide & &4

A7 fol g+ n-butanol | acetic acid | water=4:
125 AREslsin, #AAle 1241704 25 AANesic),
HEA.2 yrea spray reagent (16)-5 A28}

Zz 3 uF

Fructosy! transferase Ai4t0e| 2
Al eel 2gEe
dloFde o] E4AE A JeRioE
AL o]43}o] Czapek-Dox agar plate o] sucrose &
30-50% A tgk & ApdAloll A FuiA HAskdct, &3
fructosyl transferase 9 7|28l sucrose 7} -3+ 35
AZzA o7 Al _fe,]sl 300 A ] ajAEL. 30T
off 4] 447k wiotgt 3 EARAS FA L A el
°] 449 7} fructosyl transferase 4% 21 =
= WA olF FeldE F EAaEH 2
1345 12 Awsiocy, ALd 758 FE x-53a
7|1 &} EoF —O—on ] -?:1’«1 5t FEoltt, AdH #E 33 A
off wjokdl - = d|arsl
;:],E_z]-nﬁy]i—]—‘ﬁ% Helgh C-23WS5 AAds g (Table
1, Fig.2).
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Table 1. Fructosyl transferase productions of various
isolates.

Growth Residual  Final Enzyme
Isolate sugar activity

(660 nm) (mg/md*  pH ( 1t/ml}
B53 2.40 187.27 4.8 22.0
B54 2.38 184.56 7.3 36.9
C12 2.31 181.66 6.3 22.1
C13-1 1.37 197.53 3.8 0.0
C13-2 0.86 203.91 3.6 0.0
Cl14 2.37 182.43 4.0 23.9
C23 2.33 173.72 7.5 40.7
C26 2.51 175.46 4.2 28.8
D11 2.65 159.98 4.4 23.9
D11-1 2.46 160.95 3.0 20.3
93448 2.31 192.88 7.3 3b.4

A} Residual sugar determined by phenol sulphuric acid method
30% 1mtial sugar content was used.

o
)

e 7 rdlot Bl A 35% A Ah
© 7oz iz_}cﬂg] oic}, :é;_fj;ﬁgf;}oa] 7t 8 sucrose
T ung & (11)e] ¥ 38k 25%

EARlo] Hak: A Aol 05% Eoiqle wlAloll 4] wf
oksted Faol AJAYE wlaslE A Fo A3 &
sl AL 5% yeast extract 7} o9l vl Aol A
A=A Vel o8 o g ammonium oxalate ol
A Jae] Allakel §=5l9ivt(Table 3), Ammonium
oxalate 5 7t7] & FEE wfx|ol| Hrpslal wiekst 7
3ol AR 1.0% oA 7P‘L Sstala, Ao A
AR L Al el TS 25 1.29% o] P 3 A

SE T,

Phosphorus 2] &% : 7% phosphorus & 27557}
0.5% =14l wRorgl & fael Aabs vlas]E Ax K,
HPO,7} 713 53t Aoz 3k =dct, K,HPO,9 #
ol ubE gabs ZARfE b 109 A4 7k AJARA
o P& AL E vk Jung s (11)9] o 9
gt K,HPO, 7 0.59 v Ajel H7b=ns o Easg4l
o] 7pak F3hdar 2 olAtel FrolAls malalbel
zashe] A2 A4 AAddohes ¥ aeks del C23 4
s ofoll M= 1.09% 7H=] A 7183 059 ol &
SollAE HE Aol AL BAE A ggbet,

U EA|ZH| 2 Fructosyl transferase 2| 484l& 2} .
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Fig. 2. The paper chromatography of various oligosac-
charides synthesized by fructosyl transferase.

C: Standard compounds (F: fructose, G: glucose, S; sucrose,
G-Fo; kestose, G-Fg; nystose, G-F; fruetosyl nystose)
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Fig. 3. Effect of initial pH on the enzyme production.
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8] AAE 84 Al7b7tA] = Eatkgl
2 o] ol = AAbe] AldslR] st pH & wiekE7|q
3.5 °lstz "AE 7
2] pH = AR %ko A e, wjekzr{e] pH ¢
23t Aol AAY ez sodium nitrate & A& ol
pH 7} 7.0-7.5 AfelollA & #H3E Bolx gAat 4
f"“’i © 2 ammonium oxalate ¥ AH-E o] el 7
o7 ol AHARol Awlslx wix] AE & oxalic acid
7} fel= 7] wiFoll pH7F A3lsle Aoz Alzbsch
s ofA]Zkel e AlE Heje] B AR 2U7bR[e
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Table 2. Effect of various carbon sources on the enzyme production.

A A
it L

Carbon Growth Final Residual Relative activity (%)
(O.D. at 660 nm) sugar
source® (1/3 dilution) pH (mg/ml) Intracellular Extracellular
Glucose 3.62 6.81 27.24 46.88 45.22
Fructose 4.84 7.08 34.85 41.07 46.88
Sucrose 3.41 7.17 32.12 100.00 93.36
Galactose 0.00 ~ - - -
Lactose 0.00 - - - -
Maltose 4.14 7.04 26.56 62.65 55.18
Glycerol 0.00 - - — -
Raffinose 3.54 7.20 28.38 78.42 T4.72
Xylose 4.01 6.88 45.41 33.60 65.14
Soluble 0.44 6.37 36.67 0.00 0.00
starch

@) 5% initial sugar content was used.

* The initial pH of fermentation medium was adjusted to 6.5.

Table 3. Effect of various nitrogen sources on the enzyme production.

O eeremrerrererererrs omre— e, srr— e
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Nitrogen Growth Final  fesidual Relative activity (%)
(0C.D. at 660 nm) sugar

source®) (1/3 dilution) pH (mg/mi) Intracellular Extracellular
(NH,)¢Mo,;0,, 0.72 5.99 51.76 7.19 8.12
NH,NO, 6.11 1.78 47.22 14.16 7.19
(NH,),C,0, 5.99 3.45 34.17 31.49 53.28
KNOq 2.93 6.91 49.49 24.05 31.02
NaNQO; 3.04 7.13 44.27 20.65 26.39
(NH,).HPO, 5.79 2.47 32.92 14.93 18.33
Peptone 5.64 3.90 42.11 49.74 68.15
Yeast extract 7.20 5.12 15.89 h2.24 160.00
Ammonium oxalate

+ Peptone 66.90 76.91
Ammonium oxalate

+ Yeast extract 82.68 108.82

a) 0.5% initial nitrogen content was used.

RS ol Bane] Aabe] AAldbErhe B (9)7) 4l
sucrose 7} AZFH wiAlolA 24 wiofgt 3 wfx|o)
glucose & fructose 5 A 7}sled 24 wiokdl & & 44
Ak2] W3s el 29kch, Glucose v fructose 5 &N
F 2 F HFHE v B AYARR A= sk

el H&f‘ﬂi glucose Y} fructoseol]4 2 wjijogt ¥

sucrose = A7l A3 A 47 FH e B4

ot =4 AasEs AdE BAEIEdA, olF EUE
glucose 7} 10% ‘5‘“04 3l+= 5/ fermentor ofl4 353 ol
k3l & sucrose & FHETE =)l 10% HA Ao oL
BAe] kel wH3IE A wglch FAl9] f4T
sucrose 24t vl oFl-2 wlief & #HIE eRHR] §gte
v Al 4 sucrose 2P B 1 o] AuhS uf
sucrose =2k wfjeket ujdel 4o AAlzko] HRF] &
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Fig. 4. Time course for the cultivation of Aureobasidi-
um pullulans C-23 by 51 jar fermentor.

Growth (&), pH (4), intracellular enzyme activity (@),
extracellular enzyme activity (), total sugar (@),
reducing sugar (0), glucose (m).

AMate) §20404 8RS 8l wiodabAlel 5%
ZAbelget, EaAAE g 32 ehaflE sucrose
(359)elx, AAYL ammonium oxalate 2} yeast
extract & 7 wol F-8 ule|dct, 5/ jar fer-
mentor ol 4] Aol siokgeE Z=ARRE A 2-34
sjok7) 7kl pH7F 4 olsk® EA3HA Aidle A&
R e 4%1 ol& t}4] pH 7} 5-6 Ale|& F7}519
o}, T AAE 4UA] Frekgct A 2] A
AL 2‘*‘77}7*]““ HA g F715 ¥olm 34 Ax &
e Jepix| ¢tom 5 o|F FrAsielrt, WAl

g 5-6U7A] A% Frbslke ol Ve
Glucose & 24 A17F &<t ©lg] wiokdt & sucrose & #
i Oal’ﬂ o ] Fao] Afale] HA 3| Fr}
e AE & T U

b

421

= 80} 070-0-q
E /
= o
< 60} y
= /O-O *- 0°%e
? 40t /O o ©-0-0
: ° 4
> 20t o®®
- o-0-®"
=] /
0‘ A i 1 3
0 1 2 3 4

Time (days)

Fig. 5. Effect of addition of carbohydrate on fructosyl
transferase production.

O Intracellular enzyme, @ ; Extracellular enzyme.
After incubation on the glucose (10%) medium for 1 day,
sucrose {10%) was added to the glucose-containing
medium.
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