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Characterization of Extracellular Agarase from an Agarolytic Bacterium

CAI Jun-peng, XU Shao-dan
(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, China)
Abstract: An agar-decomposing strain 2.2-g was isolated and selected from sea water. The enzyme was achieved by ammonium, dialysis
and DEAE-cellulose separation, and its molecular mass was determined as 55 kDa. The most suitable pH and temperature of the enzyme were
7.0 and 55°C, respectively. Mg2* and Ca?* can be used as enzyme activators for this extracellular agarase, while Mn®, Zn™*, NH,", EDTA and
SDS partially or completely inhibited its activity. MS and NMR analysis showed that the enzyme is a -agarase, which was further validated by

the components of its degraded products ( neoagarobiose, neoagarotetose and neoagarohexaose).
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FE, 4 CH#E3h, 4 C 6000 /min Z-L 30 min,
FE HiEW, VIEAERN Buffer A W%, 4 CEN
(4F& 1.4kDa) 48 h j& 6000 /min B 30 min, BX
EEW, BRI

FRGBET 022 pm MIRFLIERLABR 2948, L
#F 20 mmolL pH 7.2 tris-HCl 28 M ¥ 7 45 (1
DEAE-Cellulose 32 ##{THFRXHKEN, B 20
mmol/L pH 7.2 tris-HCl & (W& 0.4 mol/L K
NaCl) ¥efit, HELH 0.5 mL/min, 7 HWELHR,
WA T 280 nm BIEBPIE, HERENRES
SHRICEEVEE, Wi RS . 58 BEERAIIL
£/5, FHT 20 mmol/L pH7.2 tris-HC1 MR- 478
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B 2.11 BifdA G ERERERET 20
mL XK, T 0.22 um fEf5 EHT Sephadex G25 &
WHE(70 cmx1.0 cm), =il T LAZEBAKHATEER(0.06
mL/ min). F/MEMBBEEG A1 mL/&). FHiEA
DNS 30 BEA i PiE BB 7E 540 nm WK T HIBE
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M. PEihit 022 um BESEESIR B ESI HER
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Voltage 5 kV, Source Temperature 110 C, Desolvation
Temperature 300 ‘C. LAIESRATHEABER F#.
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Fig.1 Absorbency of the crude enzyme measured at 280nm
B | T BRI, 4 BRI AN

R AR VRIS TE, 4535 1 MENREER
20.1 UmL, Z—/MERREE#ELT 0 UmL, EitH
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TR B, iz E R E AR ET SDS-
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Fig.2 SDS-PAGE of the purified agarase protein
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Fig.3 Effect of temperature on agarase activity
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Fig.4 Effect of pH on agarase activity
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Table 1 Efficiencies of substrate utilization by agarase
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Fig.5 Effect of temperature on agarase stability
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Fig.6 Effect of pH on agarase stability
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Fig.7 Effect of substrate concentration on agarase activity
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Table 2 Effects of ions, EDTA and SDS on agarase activity

4255 FHAM Conrol EDTA  MgSO,  MnSO,
ast8EE A% 100 25 175 65
25T KA (NH)S0, CaCl,  ZnSO, SDS

st 8E A% 30 150 30 (]
E: RFPEEBEFIAMRKES lmmol/L, pH # 7.0
38 BRI B
AR Y@L Sephadex G25 BEHREHTHE
AT Bk, RE—NERENRESHS (B 8).
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Fig. 8 Gel chromatography of the enzymatic products

(oligosaccharides) through Sephadex 25
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Fig. 9 ESI-MS analysis of partially purified enzymatic products
of agarase
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Table 3 ESI-MS analysis of the major components of the

enzyme hydrolytic products
m'z
Quasi-ion Agaro-biose  Agaro-tetose Agaro-hexaose
Mw=324 MW=630 MW=936
[M+Na]" 34722 653.35 —
[M+Na+H] — — 960.50
[M+NH,[ — — —
[M+Na+NH,]J" 356.23 — —
[M+Na+NHH]' — —_ 982.45
[M+KT 37221 669.31 —
[M+2K]+ — 708.34 —
i —HRES
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Fig. 10 “C-NMR spectrum of hydrolytic products of the
enzyme
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