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Isolation and identification of gut bacteria from Blaptica dubia
and screening of digestive enzyme-producing strains

XIA Wanting', CHEN Fangmin ', HE Yuwei', YUAN Xia', LIU Mingyuan'
1 Liaoning Key Laboratory of Urban Integrated Pest Management and Ecological Security, College of Life Science
and Bioengineering, Shenyang University, Shenyang 110044, Liaoning, China
2 Key Laboratory of Eco-Restoration of Regional Contaminated Environment, Ministry of Education, Shenyang
University, Shenyang 110044, Liaoning, China
Abstract: [Background] Blaptica dubia can be used for producing living feed, cosmetics, and
healthcare products. Studying the gut bacteria is essential for the breeding of B. dubia and development
and utilization of gut bacterial resources. [Objective] To disclose the culturable bacterial species from
the gut of B. dubia, and the strains capable of producing digestive enzymes, so as to provide a scientific
basis and research materials for research on the influence of gut bacteria on the host and for utilization
of the functional bacterial strains. [Methods] The gut bacteria of B. dubia were isolated with the culture
method and identified via the methods of morphology and molecular biology. The hydrolysis circle
method was employed to screen out the strains capable of producing cellulase, protease, amylase, and
lipase, respectively. [Results] A total of 7 species of bacteria belonging to 4 genera were isolated from the
gut of B. dubia, including 1 species of Enterococcus, 2 species of Bacillus, 2 species of Serratia, and
2 species of Citrobacter. Ten strains capable of producing digestive enzymes were screened out from the
obtained 20 strains. Among them, Bacillus strains D6, D12, and D20 can produce all the 4 digestive
enzymes. Serratia strains D3, D7, D9, D11, and D15 had the ability to produce 3 digestive enzymes:
cellulase, protease, and lipase. Citrobacter strain D5 and Enterococcus strain D17 can produce cellulase
and protease, respectively. [Conclusion] A variety of bacteria in the gut of B. dubia can produce digestive
enzymes to help degrade macromolecular nutrients, which may affect the health of host by assisting food
digestion. Strains D12, D7, and D11 have the strongest ability to produce cellulase, protease, and lipase,

respectively, and are the gut functional strain resources worthy of further development and utilization.

Keywords: Blaptca dubia; gut bacteria; 16S rRNA gene; functional strains capable of producing digestive
enzymes
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broth, TSB), JtatsfiE B AYIHAA RTTE L
H s 13 BREE AR R S E KR (1/3 tryptic soytone
agar, 1/3 TSA):553(g/L): TSB 10.0, Bifig 15.0;
2 H BL 21 2 K Bl (carboxymethylcellulose sodium,
CMC-Na)$5 3752 BESCRR[131BCHI 5 30 H BT ik
FRFRHL | B M e IR RN A 7 i 0 e o
53 9 2 B SCHk [14-16] L # o PCR X, Agilent
Technologies /A 7l ; #EREHZ1YL, Bio-Rad 23 #];

A B HEAL RS, Leica A ],
1.2 BEEMIESESFERE

FETCERETT o S0 2 S5 08 A b I 5
WA, LT B R e A 2 55T
XA il MO A i Ak PG ) T 4 2 T v ik T AR
FEREMLE, IR E SR M T
RS BROR . B SIS 5 ISy — il
A4 B 85 °CHIEN 15 min; 75—y AR SNFALLFE
PILARE S A B TR EE BB AR B (10°-1077), ik
F 107107 Mo B ARE SR BITR A FE MRS K5
FRIEEAN 1/3 TSA KigRdk b, F 37 °ClERSE A ]
EHSR 24 h G TSR, B MRBERE A 3 P
T3 B VAR . BRIRVE TR A RRAE 45 5 Y B TR U 0 —
Hoyesaifth, it =0 3 Ralifk, AR Y
FEMEIC R B TETEASFRE o il 2% YL ek
SRR FE T L %, JFHT
AR DR DR AT R
1.3 ET 16S rRNA EFAFF SR
£

LR bR EE RN 2] TSB WA KE FR 3,
37 °C. 120 r/min & HEH;iF 2 600 nm K T
HH JE(ODsoo)21°H 0.5, i HANE 3L F 41 DNA
PR B R U B ST 0 86 17 T TR A9 5. DNA
YA T 519 27F (5-AGAGTTTGATCCT
GGCTCAG-3")#1 1492R (5'-TACGGCTACCTTG
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2 uL, KZIa151%) 1492R (10 umol/L) 2 uL, DNA
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GenBank 4/ EH HE1T 16S rRNA JEPH 751 1)
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Figure 1 Gram staining results and colony morphology of representative strains. The upper right windows
of A-D are the pictures of colony morphology. A: Strain D1, G, colony morphology: yellow opaque, round
bulge and regular edge; B: Strain D2, G*, colony morphology: white and transparent, round like a water drop,

with regular edges; C: Strain D4, G, colony morphology: white opaque, round bulge, regular edge; D: Strain
D6, G, colony morphology: yellow opaque, round and flat, rough edges.

SYU-D12 (MW548680)

93
0.02 86 SYU-D6 (MW548674)

2 ETHETESEAER 16S rRNA BREFIIMBNRGLEN  Ftksi 54 AR R KNS K
Bs 55 NBIGR 5 TSI GenBank 855 45 AL BT A AR AUSRIEARIN 23 SR T 5 B Y 1 43
Fos AR RARER 2%09)7 91 43 15

Figure 2 Phylogenetic tree based on the 16S rRNA gene sequence of gut bacteria of Blaptica dubia. The
strain with the left superscript R is reference strain; numbers in brackets are GenBank accession numbers of

sequences; Numbers at nodes are bootstrap values, which represent the percentage of credibility of
evolutionary tree branches; The scale represents 2% sequence divergence.
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_31|: SYU-D7 (MW548679)
79 SYU-D15 (MW548675)
ST Y P B
90 ——— SYU-DI11 (MW548683) ﬁgé@. i[RI
Serratia marcescens
9 I: SYU-D3 (MW548677) VWEKHE
100 SYU-D9 (MW548671) Serratia
85 RSerratia marcescens (NR_ 036886)
— SYU-DI (MW548669) J USRIV J
100 ——— XSerratia odorifera (NR_114157) Serratia odorifera
SYU-D4(MW548672) ] BRCAF IR AT 1A T ek
RCitrobacter werkmanii (NR_024862) Citrobacter werkmanii T > '
98 Citrobacter
6 SYU-DS(MW548673) WP
462: RCitrobacter freundii (NR_113340) Citrobacter freundii
SYU-D14 (MW548682 e
¢ ) KGRI ek G )&
100 —— SYU-D17 (MW548685) Enterococcus faecalis ~ Enterococcus
99 REnterococcus faecalis (NR_115765)
16 SYU-D20 (MW548688) ] WERE ZEHUAT I
w S . I
RBacillus cereus (NR_115526) Bacillus cereus R R
100 RBacillus toyonensis (NR_121761) Bacillus
J R AT

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



5004 WAEY

IR R Microbiol. China

NIHERE & (Enterococcus), Wk D4, D5 RWFF
BRI i J& (Citrobacter), TE#E D6, D12, D20
J& T 2F fHF 1 & (Bacillus)
2.3 FHKEEERIFIELS
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24 BHEREESEE NS
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) HLA 7 g ) RE TR PR 1 7 B R 2R FIRE T 45 5
et 9 MREA A4 REFIRE AR, AR
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TEREERIPR D20; D: 7=l NiEFE bk D11

A PEYERMR MR D12; B: JCEAME D7; C: 7

Figure 3  Screening results of representative strains producing digestive enzymes. A: Cellulase-producing
strain D12; B: Protease-producing strain D7; C: Amylase-producing strain D20; D: Lipase-producing strain

DI1.

Fz 1 MR EE - E BRI RS R
Table 1

Screening results of digestive enzyme-producing strains of gut bacteria of Blaptica dubia

k73R IR S 27 Yk K H B TE 3 il Jig 105 it
Strain No. Bacterial species Cellulase Protease Amylase Lipase
D3 ROV TE R E Serratia marcescens  + + +

D7 MRV E R Serratia marcescens  + + +

D9 ROV TE R E Serratia marcescens + +

DIl WAV KB Serratia marcescens — + + +

D15 WOV TR Serratia marcescens + +

D6 VRS FFT I Bacillus toyonensis + + + +

D12 IREEZFMUFTIE Bacillus toyonensis + + +

D20 WS RE ZEFUAT B Bacillus cereus + + +

D5 WA BEIRFT & Citrobacter freundii  +

D17 FMERTE Enterococcus faecalis +

T R EAT %I AL RE

Note: + means that the strain has the ability to produce the corresponding digestive enzyme.
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Figure 4 Analysis of digestive enzyme-producing strains and their enzyme-producing ability of gut bacteria
from Blaptica dubia. A: Strains producing cellulase and their cellulase-producing ability; B: Strains
producing protease and their protease-producing ability; C: Strains producing amylase and their
amylase-producing ability; D: Strains producing lipase and their lipase-producing ability. D/d is the ratio of
the diameter of the degradation circle (D) to the diameter of the colony (d), according to the ratio, the ability
of the strain to produce enzymes was evaluated; *: P<0.05, and the difference is significant; **: P<0.01, and
the difference is extremely significant.

JITINE 4A R ek D12 F1 DS B eF 4 AR 0 Wik D6. D12 A1 D20 4 E A"
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Figure 5 Analysis of enzyme producing species
and capacity of digestive enzyme producing strains
of Blaptica dubia. D/d is the ratio of the diameter of
the degradation circle (D) to the diameter of the
colony (d), according to the ratio, the ability of the
strain to produce enzymes was evaluated.
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