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Manne baclenum Baciiis cerous ASK20Z2 produced an exiracelidler agarase (E C.32.181) winch showed a ngh level of enzyme
actvity 1n the presence of agar and agarose. In the opbmal culture condiions, the agarase producton Increased 7.7 folds
compared with the ons obiained from [ha basal medium, Agarass production reached upto 160 units/L after 24h of cultivation 1n 2
medified manne medium at 25C. The degree of punfication increased 31.5 folds with 27.8% vield through freeze drving, DEAE
Sepharose CL-BB and Superose 6HR 10730 column chrematography. The molecular weight of the punfred agarase was determined
fo be 80000 dallons by gel-permeation fiteration. Optmal temperalure and pH for the enzyme activity were 40T and 7.8,
respactively. The enzyme was stable up to 50°C and at a broad pH range of 50-100. The £-agarase was activalad by
ZniNOab, and was inhioted by CuSC:. and SnCl. The Kn and Vee, values of this enzvme for agarose as a substrate was
24amaimt and 136 mgfml. respectively.

ey Words : agarase. gel-permealion filteration, modified marne medium
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Figure 1 Time course on the agarase pmduction by marmne
bactenum Bacillus cereus ASK202. (150 pm,
size 194, agar 03%)
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Figure 2. Chromatogram of DEAE Sepharose CL-GB column
chiromatography The column (25 % 300 mm) was equilibrated
with 10 mn sodm phosphate buffer, pH 78 The enzvme
was eluied with a hnear gradient of 0-05M NaCl and every
[ractions swere collected. @, Enzyme activity; O, Proten
concentration OD. optical density; Vo, void volume
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Figure 3. Twpical chromatogram of the agarase by gel Dt
ration HPLC The HPLC was performed Superose 6HR
column {10 * 300 mm, flowrale! 03 ml/min) with 10 mM
sodiumy phosphale buffer, pil 7.5 containng 50 nvi NaCl for
gluent. Protein was delected by UV-delector at 230 mm and
the agarase was cluted in 39 min Agarase activily peak (1),

Table 1. Summary of the purification steps of agarase [rom Lhe culiure supematanl of Bacillus cereus ASKEZ0Z.

Purtfication step

Total actvity {U)! Towal protewn (mg)

Specific achwily (Udmg)| Yield (24) 1 Degree of Purilication {Folds)
Crude enzvme 125,000 1079, 120 100.0 10
Dhalyzed sample 68,000 897 760 547 6.3
DEAE Sepharose CL-68 36,000 113 3,750 295 271
Superose 6 HR 10/30(HPLC) 34600 92 3,780 278 315
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Figure 4. The estimation of molecular weight of the punfied
agarase, The molecular weight ol punlied agarase was csti—
mated to be about 90 kDa 1, Phosphorvlase B (97 kDa);
Bovine Serum Albumin (66kDa), 3. Glutamaie Dch}drogenase
(55kDaY: 4, Ovalbumin (42 kDa); 5, Aldolase (40 kDab, 6.
Carhome Anhydrase (31 KDa) A, Punﬂed agarase (90 IkDa).
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Figure 5. Effect of temperature on the agarase activify.
Enzyme acuvily was measured ai various [emperatures in
10 mM sochurn phosphate buffer{pH 7.8} {or 40ntin, respectively.
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Figure 6. Stahily of the aparase activity al various
emperature.  Tnzyme achvity was measured al vanous
remperatures m 10 mM sodium phosphate butfer(ptl 7.8)
for 40min, respeclively.
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Figure 7. Effect of pH on the agarase aclivity with various
buffer sofution The buffers used. 3, 10 mM citric acid-
sodimm citrate buffer(p 30 1o 700 @, 10 mM sodum
phosphate buffer (nH 5.8 o 30% [, 10 mM Tris-HCI bulfer
(pH 7/0 to 90), and W, 10 mM glyeme~NaQOH buller(pH 8.0
to 108). The agarase reaction was carried out various pHs
for 30 mun at 407
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figure 8 Effect of pH on the agarase siability. The buffars
used: O, 10 mM artrie acid-sodum citrate bufier(pH 3.0 Lo
7.0), @, 10 mM socium phosphate bufferiptl 5.8 0 805, O,
10mh. Tris—HCI bulfer{pH 7.0 o 90, W 10 mbdi ghome-
NaOH bulfer(pH 8.0 to 106) The agarase reaction was
camed out at 4T for 24 h in vanous pHs and the remamng
activity was measured at pH 75,
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Table 3. Effect of various metal ions on Lhe agarase
activity.

Heagenls Relative activity (%
None 100
Zn(NOuky 163
Nall 103
Ll 85
MpClh &7
CaCle 76
MnCl. 70
FeCls 63
Cuso, 54
SnCla ]

The agarase aclivity was measured in the presencl of final
concentration of metal fon of 1mM
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Figure 9. Lmeweaver-Burk plot for determining K, and
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