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Advances in microbial production of alkaline polygalacturonate
lyase and its application in clean production of textile industry
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Abstract: We reviewed the microbial production of alkaline polygalacturonate lyase (PGL) and its application in the clean
production of textile industry. Currently PGL is mainly produced by microbial fermentation and Bacillus sp. is an ideal wild strain for
PGL production. Microbial PGL production was affected by many factors including the concentration and feeding mode of substrate,
cell concentration, agitation speed, aeration rate, pH and temperature. Constructing the recombinant strain provided an effective
alternative for PGL production, and the concentration of PGL produced by the recombinant Pichia pastoris reached 1305 U/mL in
10 m® fermentor. The recombinant Pichia pastoris had the potential to reach the industrial production of PGL. PGL can be applied in
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bio-scouring process in the pre-treatment of cotton. Compared with the traditional alkaline cooking process, the application of PGL

can protect fiber, improve the bio-scouring efficiency, decrease energy consumption and alleviate the environmental pollution. The

future research focus will be the molecular directed evolution of PGL to make PGL more suitable for the application of PGL in

bio-scouring process to realize the clean production of textile industry.
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Table 1 Biochemical and physico-chemical properties of alkaline polygalacturonate lyase
Source MV(‘)/leic?lltar Islelectric M-M Optimal Optimal Temperature pH Reference
(]i]%) point constant  temperature (°C) pH stability (°C) stability
Erwinia 36-38 10.7 0.12 50 10.0 - [3]
carotovora 36-38 10.1 1.1 60 10.0 -
Bacteroides 0.04-0.0
thetaiotaomicrom 74 73 7 B 8.7 -~ [4]
Bacillus 35 10.3 - 60 9.0 \ [5]
macerans
Penicillium
adametzil - - - 60 8.0 40 7.0 [6]
Amycolata sp. 31 10.0 0.019 70 10.3 50 6.0-8.0
Pythium
splendens 23 8.0 - - 8.0 50 (7]
Bacillus sp. 38 - - 69 11.0 60 7.0-11.0 (8]
Bacillus sp.TS44 50 53 - 70 8.0 70 11.0
Thermoascus
auratniacus - - - 65 10.5-11.0 70 4.0
Fusarl'um _ a 3 3 85 75 [9]
monoliforme
sp. P-4-N [10] , , Erwinia®® Pseudomonas®!  Bacillus®
) Colletotrichum , E. coli ,
lindemuthionum!'"! Bacteroides (IPTG)

thetaiotaomicron!!? Erwinia

carotovora!®!  Amucala sp.!*!
Pseudomonas syringae pv. glycinea!'”
[16] E

chrysanthemi!'”! Bacillus sp.!"® Bacillus sp. DT-7!""!

Colletotrichum magna

C. gloeosporioides ™

58
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(23-24] Bacillus
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90
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pelA, ,
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2~3
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Fig. 1 Construction of recombinant plasmid pPIC9K-PL.
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Fig. 2 Time-course of PGL production under a proposed
methanol-fed control profile. € DCW: dried cell weight (g/L);
APGL: PGL activity (U/mL); o0 Methanol: methanol
concentration (g/L); —: feeding rate (mL/h); - - - gsx1000:
specific substrate consumption rate (g/g DCW/h); - DO:
dissolved oxygen concentration (%).
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, I m 300 r/min,
1 vvm, 0.05 MPa, 37°C; 5m’
220 r/min, 0.6 vm,
0.05 MPa, 37°C 5m’
(14.89 U/mL)
, 3L 30L 1
10 30 L
1425 U/mL, 3L 60.1%
, 1315 U/mL, 3
L 47.8% 10
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) , (RMS)
Etters )
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K/S Waddell
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Takagishi
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54 Thiry

)

Yachmenev

, Sawada

[56]

(AOT)/

[55]

[57]

Table 2 Comparison of the influence of alkaline scouring and enzyme scouring on the quality of cotton and the waste water

Enzyme scouring

Index : : Process
Alkaline scouring
Whitening degree % 92.65
Removal rate of cotton % 100
pH of waste solution >13
CODcr of waste solution (mg/L) 2360
BODs 420
BODs/CODcr 0.18

92.66
90
9.4

1810
1240
0.69
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