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Cloning and expression of pullulanase gene from Thermotoga neapolitana and preparation of
porous lotus seed starch
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Abstract: The pullulanase gene was cloned from Thermotoga neapolitana KCCM 41025 by molecular biology technology. The recombinant pullu-
lanase was expressed through cold shock induction in Escherichia coli BL21 and its enzymatic properties were analyzed. The enzyme was applied to
the preparation of porous lotus seed starch, with structural characterization performed using scanning electron microscopy, Fourier transform infrared
spectroscopy, and X-ray diffraction and the characteristics of lotus seeds porous starch were studied. The results demonstrated that the optimal reac-
tion temperature for the enzyme was 70 °C, and the optimal pH was 6.0. The microstructure of porous lotus seed starch hydrolyzed by recombinant
pullulanase Pul-K25 for 12 h was the optimal. The porous lotus seed starch treated with pullulanase Pul-K25 did not undergo any changes in func-
tional groups and the crystal type unchanged, while the crystallinity increased by 15% after enzymatic hydrolysis for 12 h. The porous lotus seeds
starch was prepared by enzymatic hydrolysis combined with ultrasound, which increased its water absorption rate from 64.28% to 123.03%, oil ab-
sorption rate from 80.40% to 85.33%, solubility from 1.93% to 4.01%, and swelling capacity from 2.08% to 3.68%. The results showed that the re-
combinant pullulanase had the application prospect of preparing porous lotus seeds starch.
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Fig. 1 Cloning and expression of recombinant pullulanase Pul-K25 gene
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Fig. 7 X-ray diffraction pattern of porous lotus seed starch with
different treatment time of recombinant pullulanase Pul-K25

HRAEXRDE T8 A 245 & X AL 25 SR L3R 1, &1
AJAL, 5 R ARIE T 8K LA, 2 LI T T RO 45 5
$E75 (P<0.05), i ff 12 hJE 45 i 2 & 1 15%, ¢ B il i
VB 2 K A AETE R B JC 2 TE XY, 2 FL3E T 38 0 A0 405 i
A T LI TR B N TS R A ) 4 e T AL TT RE A
HET AT R0 G SRR K g T 45 ot DX 0 34 5 0 i o TR B
Ja 1 Z AL B BRI R e T

F1 AEEALE=EBPu-K5SEBBELENESALEFEMNERE
HEER
Table 1 Calculation results of crystallinity of porous lotus seed
starch with different treatment time of recombinant
pullulanase Pul-K25
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PS-6 325.18 224.59 30.93c
PS-12 267.26 151.45 43.33a
PS-18 207.96 123.29 40.71b
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Table 2 Determination results of water and oil absorption rates of
porous lotus seed starch
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Table 3 Determination results of solubility and swelling power of
porous lotus seed starch
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wk 1 2.08+0.17b 3.68+0.29a
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