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Abstract: [Background] Compared with chemical degumming, biological degumming of hemp
is environmental-friendly. [Objective] To obtain an efficient pectinase-producing strain for the
biological degumming of hemp. [Methods] The strains were screened by plate dilution method
in the medium with pectin as the sole carbon source, and the target strain was identified by
physiological and biochemical tests and 16S rRNA gene sequence alignment. The enzyme
production conditions were optimized by single factor experiment, and the biological
degumming effect of hemp was verified under the optimal conditions. [Results] A highly active
pectinase-producing strain, Pectobacterium aroidearum WNH, was screened out. After culture
for 16 h at 27 °C, the rotation speed of 160 r/min, inoculum volume of 10%, and initial pH 7, the
crude enzyme solution of P. aroidearum WNH showed the pectinase activity of 155.03 U/mL.
Under the above conditions, the second degumming of hemp bast was carried out, and the
degumming rate reached 27.18%, which was 6.93% higher than that of the control group.
[Conclusion] P. aroidearum WNH has the potential for the biological degumming of hemp.
Keywords: Pectobacterium aroidearum; pectinase; hemp; fiber; biological degumming
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*1 YAE WNH REBEUETE
Table 1 Physiological and biochemical identification
of bacteria WNH

Content

Growth in 37 °C

Result

Glucose utilization test
Sucrose utilization test
Urease test

Pectin hydrolysis test

+ o+ o+ 4+ o+ o+

Gelatin liquefaction test
Gram stain test -
Methyl red test -
Starch hydrolysis test -
Acetic acid utilization test -
Contact enzyme test -
Cellulose degradation test -
+: PHPE; - BAME

+: Positive; —: Negative.

...........

A: WVEIEZS. B: SEM My
Morphological observation and SEM image of bacteria WNH. A: Colony morphology. B: SEM
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66 Pectobacterium parmentieri sttain RNS08-42—1A (CP015749)
_ E Pectobacterium wasabiae CFBP3304 (JN60OO33 1)
86 Pectobacterium betavasculorum strain CFBP2122 (JN600328)

Pectobacterium polaris strain NIBIOQ 1006 {(M(G022083.1)

o4 Pectobacterium carotovorum strain CFBP2046 (1F926732)
100|— Pectebacterium carotovorum strain DSM30168 (AJ2333411)

— WNH (OP3542544.1)

1000 Peciobacterium aroidecrum strain SCRI109 (IN600323.1)

97

Servatia griesii strain DSM30063 {AJ233430)

10— Serratia pymuthica strain NBRC102599 (AB681876)

0.01

2 YAE WNH £T 16S rRNA EEFFHMENRZELER

55 NEUT N GenBank & 5t5; 7 &

AR R A TRAE s b R Fe 971 ] 22 S 30 B0 B 7 4 R
Figure 2 Phylogenetic tree of bacteria WNH based on 16S rRNA gene sequence. Numbers in parenthesis

represented GenBank accession number; Numbers at the branch points indicated the bootstrap values; The
ruler represents the unit length of the difference value between the sequences.

115

~ 200}
E
=)
— 150+ 1.0
= s
$
S 100} S
2 . .. 0.5
g -= Pectinase activity %
g 50} - Growth curve
&

0 0.0

0 8 16 24 32 40 48
Cultivation time (h)

3 RERHME WNH B4 K2 R =Bt e

Figure 3 Growth curve and enzyme production

performance of Pectobacterium aroidearum WNH.
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Figure 4 Effects of single factors on the ability of producing pectinase in Pectobacterium aroidearum
WNH. A: Temperature. B: pH. C: Inoculum amount. D: Rotational speed.

5 INHEIEAHR SEM A: ZEFRET(20 pm). B: ALBEET(50 um). C: ALHHET(200 um). D: AbFH
J5 (20 um). E: 4b¥H)5 (50 um). F: 435 (200 pm)

Figure 5 The SEM photos of hemp bast fiber. A: Before processing (20 um). B: Before processing (50 pm).

C: Before processing (200 pm). D: After processing (20 um). E: After processing (50 pm). F: After
processing (200 pum).
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*2 REHME WNH 5E L REHR BRI

Table 2 Comparison of enzyme production performance between Pectobacterium aroidearum WNH and

published strains

Strain Pectinase activity Xylanase activity Cellulase activity ~Substrate Reference
(U/mL) (U/mL) (U/mL)

Pectobacterium aroidearum WNH 155.03 ND ND Hemp This study
Pectobacterium carotovorum CXJZ95-198  79.39 17.91 ND ND [21]
Pectobacterium sp. CXJZU-120 211.2 96.6 ND Ramie [22]
Pectobacterium carotovorum sp. HG-49 96.86 65.57 15.41 Ramie [23]
Pectobacterium sp. DCE-01 353.8 7.39 3.05 Jute [24]

ND: Jo¥ids

ND: No data.

TR ) R e B A S 7 K, ARG I B 41 4 R
LG, A R 50 T 2 15 R AR LA - AR 2R
PRI RE 1o 28 LITR, A0 HA B R A
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