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Characterization and Purification of Agarase from Cytophaga sp. ACLJ-18
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Agar degrading enzyme-agarase-was purified from the culture fluid of Cytophaga sp. ACLJ-18, by acetone precipitation,
DEAE-Cellulose, Sephadex G-100 and CM-Sephadex C25 column chromatographies. The molecular weight of purified agarase
was estimated to be 24,700 dalton by SDS-polyacrylamide gel electrophoresis. The optimum pH and temperature for agarase

activity were 7.0 and 40°C,

specificity on agar.

respectively. This agarase was stable in the pH range of
NaCl for optimum activity. And this agarase was inhibited by metal ions such as Baz*,

6.5 - 80 and 40T, and required 0.35M
Cu%, Co¥, Mn¥, Hg®, zn®, and showed
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Figure 1. DEAE-Cellulose chromatogram(@3.0X50cm) of the
crude enzyme obtained from acetone precipitation. A; prtein
concentration, —; reducing sugar. The enzyme was eluted
with a gradient of 0-1.0M in 30mM Tris-HCl buffer(pH7.0).
The flow rate and fraction volume was 30ml/hr and 6ml,
respectively.



g g e B4 L}EME guladg o} F4
FEele A7) 94%L EFE AASRE #dd Ay vy
band®] A A 7+ A %ﬂlbﬂ 128 45y
DEAE-cellulose AZrtEa=]d A7 vj&Ae] 0.84U, A
v 479 HE ol nEFAE o)L Atk aY
3 72 njg4o] 236U, AAEE 1479 tHTable 1).

3, A AHE& AH Lol a9l SDS-A7AE
il mruwAn dzdd EAFE A A4
24,700 dalton®] @A 490 Aoz —’}‘-é 5 ek Figure 4).

o myL

IJ

oZi J‘°"

35 18
30 i
+ 254
F12 o5
£ 2 =
2 .
5 o 2
g 151 =
; 06 %D
2 10 g
Q‘: [«
05 03
000 : , ; MALAALAL dbbdpbts— () ())

0 20 40 60 8 100 120 140

Fraction number

Figure 2. Sephadex G-100 chromatogram(©2.6 X100cm) of
the agar positive fraction obtained crude enzyme obtained
by the DEAE-Cellulose chromatography for purifying the
agarase. A; prtein concentration, —reducing sugar. The enzyme
was eluted with 30mM Tris-HCI buffer(pH7.0). The flow
rate and fraction volume was 40mi/hr and 6ml, respectively.
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Figure 3. CM-Sephadex chromatogram(@1.5x25cm) of the
agar positive fraction obtained by the Sephadex G-100 chr-
omatography for purifying the agarase. A, prtein concent-
ration,—; reducing sugar. The enzyme was eluted with a
gradient of 0-1.0M in 30mM Tris-HCl buffer(pH6.5). The
flow rate and fraction volume was 30ml/hr and 6ml, respe-
ctively.
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Table 1. Punfication of the agarase produced Cytophaga
sp. ACLJ-18

Fractio Protein ~ Total Specific’  Yield Purification
action (mg)  activity(U)  activity(U) (%) (fold)
Crude enzyme 4500 832 018 100 1
Acetone preci- 6273 2823 0.45 32 25

fitation fraction
DEAE-Cellulose 2198 1846 0.84 20.9 47
chromatography
Sephadex G-100 1124 1394 1.24 15.8 6.9
chromatography

CM-Sephadex €25 30.0 71.0 2.36 30 147
chromatography

* Total Unit/protein conc.(mg)

66 KDa —
45 KDa —

347 KDa —
24 KDa —
18.4 KDa —

MP A

Figure 4. SDS-Polyacrylamide gel electrophoresis of the
purified agarase.
MP : Molecular weight of marker proteins
66 KDa :
45 KDa : egg albumin
34.7 KDa : pepsin
24 KDa : trypsinogen
184 KDa :
A ! purified agarase
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Figure 5. pH dependence of the activity(-ll-) and stability
(-@-) of agarase under the preincubation conditions. The
buffer used for the reaction were 0.1M sodium acetate-acetate
(pH 4.0-6.0), 0.IM Tris-HCl(pH 7.0-9.0) and sodium carbonate-
sodium hydroxide carbonate(pH 10.0-11.0).
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Figure 6. Temperature dependence of the activity(-ll-) and
stability(-@-) of agarase under the preincubation conditions.
The buffer used for the reaction was 30mM Tris-HCI, pH
70. The enzyme was preincubated for 30min at different
temperature.
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Table 2. Effect of metal ions on the agarase activity.

Metal ion” Relative activity(%)
Control 100
K 83.2
Li 895
Ba™ 384
Ca” 90.8
Cnd” 396
cw 318
Hg™ 152
Mg™ 983
Mn® 60.4
Zn” 382
NH" 783
* Chloride form
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Figure 7. Effect of NaCl concentration on the agarase acti-

vity. The used buffer was in the reaction mixture 30mM
Tris-HCI, pH 70.
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Table 3. Substrate specificity of the agarase.

Substrate. Relative activity(%)

Control 100.0
A-b" 108.1
A-c” 915

Carrageenan 15.3

Soluble starch
Na-alginate -

Carboxylmethyl
cellulose -

Dextrin -

Pectin -

* 1 commercial agar
* 2 prepared agar from seaweed in Lab.
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