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Abstract: The agarase gene AL1 was amplified by PCR and cloned into pET-28a expression vector. The expression product was purified
by affinity chromatography to study the enzymatic properties of the recombinant enzyme. The enzymatic hydrolysate was identified by TLC and
LC-MS, and its reducing ability and scavenging ability of DPPH, ABTS ™ and -OH radicals were determined, and the antioxidant activity of the
hydrolysate was analyzed. The molecular weight of the recombinant agarase from Agarivorans sp. AL1 was 105 ku. The agarase could
specifically degrade agar as a f-agarase. The recombinant agarase showed the maximum activity at 50 ‘C and pH 7.00. The recombinant
agarase was stable in a wide pH range from 5.00 to 11.00 below 50 °C, indicating that the recombinant enzyme had good thermal stability and
pH stability. The enzymatic hydrolysate product was identified as neoagarobiose by TLC and LC-MS. The enzymatic hydrolysates had the
reducing power. The half-inhibition concentration ICs, of the enzymatic hydrolysate to ‘OH, ABTS and DPPH free radicals are 1.28 mg/mL,
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3.46 mg/mL and 9.87 mg/mL, respectively, indicating that the hydrolysate had good antioxidant activity.
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Fig.3 Expression of agarase from Agarivorans sp. AL1 in E. coli
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Fig.4 Substrate specificity of the recombinant enzyme
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Fig.5 Effects of temperature on activity (a) and thermostability
(b) and effects of pH on activity (c) and stability (d) of the
recombinant agarase
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Fig.6 Effects of metal ions on the activity of the recombinant
agarase
W FEAN R 4 25 ) B AR SRR 14 (1 52,
B 6 Fizis, 1 mmolL/L 8%, 10 mmoL/L f¥) K\ Na' il Cu®*
X B ARSI R AR A 1 mmoL/L 5 10 mmoL/L
(f) Ca*". Fe* Fl Ba® i B 4LBE 1 M LT 15045 S
10 mmoL/L Mg®", Zn*". Fe’*. Mn* Hl AP "%} H 4 il
WA AN FRLEEROMEIER, 3 Zn® R F"JLP58
AN A .
234 IHEIFL LRA . KA AT A 2B
R R A
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Table 1 Effects of inhibitors, reducing regents, detergents and
denaturant on the activity of the recombinant agarase

=il RE AaxtE M/ Y%
PSRy - 100.00+2.10

1 mmol/L 101.90+3.70

Tt 10 mmol/L 104.90+3.90
P 1 mmol/L 100.60+1.30
10 mmol/L 100.90-+3.90

EDTA 1 mmol/L 100.10+2.50
10 mmol/L 102.70£7.20

iton X100 0.1% (ARFn40) 92.40+3.90
1% (ARAR5-30) 85.50:£5.40

aveen 80 0.1% (4RARa40) 72.70+2.40
1% (ARAR540) 69.70+£2.70

aveen 20 0.1% (kA4 101.30£0.10
1% (ARAR540) 104.40+3.10

SDS 0.1% (REa40) 99.70:£3.00
1% (REH%) 82.40+£5.40

P 1 moL/L 102.20+0.80

5 moL/L 74.60+3.40

175 EDTA X ERRHETE AR (GR D, X
5 Li R A R B 1 An S T4 RE W,
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EDTA 7 & 0 fl Ut 57 1 0F 5 1 /8 Catenovulum  ZXNEREF™100i6) p-5lich.
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2. }/\ 1<) 77 s = =
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LI X EH BRI A W R, 3R] RS g
SGFE R BRI, X5 Hou 501505 2 O
R—8. HABUREEN LI triton X-100. tween 80+ I 40f
tween 20 Al SDS BA RAFHIHUE, BT, 15k Z 0l
R T 65%MBRIE ) (B8 . Mbhh, HALREXS
PRI RZWA B P, 5 mol/L JREAHE, 1 0 125 250 500 750 1000 1250
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235 EUIIREEN ) ) F A b 100p
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