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Screening and Identification of f-Galactosidase-Producing
Microorganism with Transgalactosylation Activity
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Abstract: Ten strains which produced 3 galactosidase were screened from soil using lactose as sole
carbon source and 5-bromo-4-chloro-3-indolyl-#D-galactopyranoside (X-gal) as indicator. The
hydrolysis activity of g galactosidase was measured ‘using o-nitrophenyl-g D-galactopyranoside
(ONPG) as substrate. The transgalactosylation reaction was performed in 50 mmol/L phosphate
buffer (pH 7.0) containing 400 g/L of lactose, 200 g/L of fructose and 400 U/L of g
galactosidase. The products were analyzed by high-performance liquid chromatography (HPLC)
after 8 h at 37 'C, The reaction mixture of strain 2-1 contained lactulose which suggested that the
enzyme produced by this strain exhibited the transgalactosylation activity. The strain was further
identified as Arthrobacter sp. through 16S rDNA sequence analysis and morphology observation.
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LR R A T A B8 A B DU, X 3L KR
SHWIAKE. BELABMEEU AL 4 BERS
A HWA¥EEH -0t R LI E-D-RE. AR
BHBTK HERERK 50%, £Z /MK pH
EAEBE. LR GE N A SR AL
MITESARBHEAKE, THATHRITER.F
HRFEMEELAZR . S EEEEHTEARE
R ESFEEMEEERY. BA.ALEBENEF
TERAWMBAEEIERNARILER EXE
EFERENSEP. FERNEAB =YL X
%, i R S AL A B, T B 6 VR % PSR i b
EREERTHERWEEY, RABEESRIAER
GEENER RS9 PR FIES Sl E= g %
B EYEELEE S BE S, BT
AR B AERGRET.

BE LA (EC. 3.2. 1. 23) X ARFLIE M, |
CHETEY . HOMEEY P, %E A RE K
PRI M, AR AR A REE
RVER-EE S Tt E R EIE KR sh R
EERCEIET R AR B L AHO, EEX
FEHEFHpLABEROELAHEER, UR
B EZREGRARE". EEUIEE—
WK, X-gal WBEH,HEFD 105%EAHFEHA
EEBEONER KB 1kRRAEETFERSN,
BRSSHATEDEEECZEANHER.

1 ##5F*

1.1 #HHE{H

SEMH: REPREHLHEER;

TRk IR . P05 2 g/dL . B2 % 0.5 g/dL. &
HBE 1 g/dL, X-gal 0.03 g/dL.B}g 2 g/dL, pH
7.0, 121 ‘CK# 20 min, '

Quanta-2000 B F R 4. = FEI A 8 #
#; TGL-16G B.Lo#l. LB RER N #
DYY-8C # ¥k {%: db A — {28 | 1 % ; PCR {X:
Thermo Hybaid 24 8] #il i ; Je 5 A H R BMRIE: b
¥ Sl A PR 7] #i i s Waters 600 B BB AH &
Y 3 H Waters 24 5 #il . '

1.2 RBAHE

1.2.1 p¥ABHSHLEGmE BMEHle
BT 10 mLKH, A 10 KRR 10°, 4 518
FiEE &30 CHF 48 h, B AH %, WL
B RBUAEFEHERE.

1.2.2 fFABFSHKBEHRNE BUHHE
BREEF T X X-gal BB k3% - 4,30 C.200

r/min fEHFHR 0 h, BOKWEHE ERERT
50 mmol/L B{MBE i (pH 7.0) , BA K. B L
WEEBE, £RAEPFMA 2.5 mL,10 mmol/L
BEBRZE i (pH 7.0),37 CHEBKBHHE, WA
100 uL 4 mg/mL ONPG ¥ # %1 100 L B§#i,37 C
{fHEB K M 5 min, fif 1 mol/L Na, CO; HR & Ik K
BZ,ODyonm H 8, R FE BREETE 4L, $E 1 min
#4t ONPG K4 B 1 pmol SRR EBM KB R A
— A EE R AU,

1.2.3 p¥andsaptonae HHRAWH
KB TE F1 8 % 3 400 U/L, # i 400 g/L FLAEEM
200 g/L 4% ,.76 37 C T/ 8 h, & ¥ 10 min ff
MAE RUBEELHBE, A 0.2 pm BRI %,
FABMNEAR G (HPLO FEAW R =Y. A
WA R sh AN LK, R E K 0. 4 mL/min,
HERER TR K 10 L i 4 % Sugerparl #(300 mm
X 6.5 mm),FiR 85 C,

1.2.4 16StDNA A5 4# 418 & DNA H#K
N BOWEREE, —20 CRKEMAXDHE, R
HI3IR,ARRTAKRE=H K (CTAB) BRI,
PCR ¥ 15| ¥ » 45 16S rDNA i@ Fi 514, E @3]
Y 3. 5-AGAGTTTGATCATGGCTCAG-3'; R
B3 % M. 5-AAGGAGGTGATCCAGCC-3',
PCR R RifKZ (50 pL) A RBKE N 18 mg/L K
BEAR.0. 1 pmol/L #3]#.200 pmol/L # INTP,
Taq &M 5 U, IXPCREmMM. RM%MH:94C
A5 M 1 min,58 ‘C3B’K 1 min,72 ‘CEE# 1 min 40 s,
3t 32 MMEI,PCR ¥ =Y LR MR B K5
B &HEERENFEY TRERLFANF,

2 #R5H®

2.1 HEEpLABRTMR~ERNOMRE

FIE LB EELE X-gl ERECKEY
KA, HANB AR LR ECE ANEBIA
FHIEE  NEIBAAER PR E . E]R ON-
PG Kfgee . A KRBT 10 2k E, #H—
SHITHAREEERN. R1FHT 10 KBNS
AP RIKREE. PRk 2-1 MR EL
AR ARYHEEERN S, 4 HPLC &
W ,12. 426 min A ¥E JBE 4 70 T, SR 4 bR A UL IR B )
12.472 min EEY S, LE 1, ZHKETER
PR P B R A — 5 B0 %% 2 T M R E A, T A
9 Bk B B0 B B0 1 K R I B LR E, O L X B
B2-1 TR — S HEREE.
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20 1 Arthrobacter sp. PZC6 B 16S IDNA % H M F
% 15 IR AL 100%. 5 Arthrobacter nicotino-
B 0 vorans 16S rDNA, Arthrobacter sp. BS11 #1 Ar-
g s throbacter histidinovorans §) 16S rDNA B H M F
® B HLEE R 99% .
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Fig.1 HPLC profile of lactulose

£1 105KE FFARMTMAKRFE
Tab.1 Hydrolysis activity of f-galactosidase of ten strains

EBEES % /(U/mL)
2-1 0. 83 2 ﬁﬁz'l Wﬂiﬁ%ﬁﬂﬁﬁ
2 0.81 Fig. 2 Electronic microscope graph of strain 2-1
3 1. 10 3 % ‘ié-
4 1.21
> 2.04 ERMEARAEH Y AEABAARNE
i 182 WO TE A R UR, B AR A SR AR iR 2
o o B 5 RE P B K 4 7 0 LA AL 6 0 B
’s L s W ERBE RS AT E . R AR

B IMEELERS AT RETESEHMLEY

2.2 EHK2-1EEER

2.2.1 BAMAHE BERSBE 2. FHk 21
HFFAR, KK (0. 4~0.6) pmX (1. 4~2.0) pm,
BEXRERHEME,

2.2.2 16SDNA # 4B A K F5 44 PCRY
WA Mk 2-1 9 16S rDNA B3 8 K 05, ¢ 51 il

IR A B RIS p AT,
fEEMN T B RES — =R EE BT
BB ok 21 2> FAEH1% 16S tDNA 5 XS, 45
AEMBBEESEMMT . EEZERINITER. £
B & FH P Bk WA B RIR T Arthrobacter sp.
B gL E RS AL RBENBR, BT EA#

ELERBRNA 1413 bp, ¥ H 4T BLAST | F#
8, 5THES L %X KM Arthrobacter. sp HSL-2
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