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Abstract: [Background] Dolycoris baccarum L. is a herbivorous pest that harms sorghum,
maize, soybean and other crops and fruit plants. Studying its gut bacteria is essential for the
control of D. baccarum L. and the exploration of functional bacterial resources from the gut.
[Objective] This study aims to gain insights into the culturable bacteria in the gut of D. baccarum
L. and screen out cellulase-producing strains. The cellulase activities of the strains screened out
were determined. The enzyme production conditions of several strains were explored.
[Methods] The gut bacteria of D. baccarum L. were isolated by the culture method and
identified by morphological observation and 16S rRNA gene sequencing. The inhibition zone
method was employed to screen out the strains capable of producing cellulase. The cellulase
activities of the strains were determined by the 3,5-dinitrosalicylic acid (DNS) method.
[Results] A total of 35 strains were isolated from the gut of D. baccarum L., they are 10 species
of bacteria belonging to 5 genera, including 3 species of Enterococcus, 4 species of Bacillus,
and 1 species of Lactococcus, Serratia, and Pantoea, respectively. A total of 13 strains capable
of producing cellulase were screened out. Strains B8, B22, B23, and B25 had strong
cellulase-producing capacity, among which B22 had the most prominent cellulase-producing
ability (D/d=7.01). The cellulase-producing capacity was the strongest in the medium with
pH 5.0, culture with B8, B23, and B25 for 24 h, or culture with B22 for 36 h. [Conclusion] The
gut of D. baccarum L. harbors rich culturable bacteria and 37% of the isolates can produce
cellulose, which can assist in food digestion and influence the host health. Both fermentation
time and medium pH influence the cellulase production of functional strains. Strain B22 with
strong cellulase-producing ability should be further developed and utilized.

Keywords: Dolycoris baccarum L.; isolation and identification of gut bacteria; cellulase-producing
bacteria; cellulase activity
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Rogosa and Sharpe, MRS)% F7 5L | il £ A1 i K&
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B fiE (tryptone soy agar, TSA)RE#5E, Jb AT &k
BRAVEARARIEATR; 1/3 TSA Higikk
(g/L): TSB 10.0, Bifl§ 15.0; RH LR
(carboxymethyl cellulose Na, CMC-Na){5 55t 5
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b, T 37 cCIE IR IE SR AR & 15 SR 24-48 h J5 it
FIMER, BEASUREERE S48 3 4T, B 0.5 mL
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2 uL, 5[# 1492R (100 umol/L) 2 uL, DNA ##
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YIe alifb B S pap iy

X P 25 SR R AT T 40 P B N TR X e
J& , iR r g5 B4 28 2 NCBI, >k ] BLAST
TE 28 )t 55 #% (https://blast.ncbi.nlm.nih.gov/Blast.cgi)
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1 BSSBHERRERNESELSMEZREGER £ EMEHVEKESE. A: Witk B2, &
2 RPHME, TR, B: Wbk B4, SR, MEREE. C: ik B6, 2R, ZFFFRE. D:
witk B28, # =PI, AT

Figure 1 Colony morphology and Gram staining results of representative strains of gut bacteria of
Dolycoris baccarum L. The upper left windows of A-D are the pictures of colony morphology. A: Strain B2,
Gram-positive, Bacillus. B: Strain B4, Gram-positive, Enterococcus. C: Strain B6, Gram-positive, Bacillus.
D: Strain B28, Gram-positive, Bacillus.

R1 BOBHEESEEESR
Table 1 Tsolation and identification results of bacteria from the gut of Dolycoris baccarumL.

S MRS AN HR

Bacterial phylum Bacterial genera Bacterial species Strain No.

JERERR ] ek R Z$l 3Kk B Enterococcus faecalis  B1, B12, B17, B24

Firmicutes Enterococcus  PRIHERE Enterococcus faecium B3, B4, B7, B9, B14, B18, B27, B30, B31, B32, B33, B35

/NBIHERE Enterococcus hirae  B20

HATHEIE AEZEATE Bacillussubtilis B2, B11, B19

Bacillus R ZE /AT A Bacilluscereus  B6, B13, B15, B21, B26, B10
VO AT Bacillus safensis B22
S ZEFUFTIE Bacilluspumilus B28

HIREE FLERBRE Lactococcus lactis B29, B34
Lactococcus
AR VR KIS JEIRYEHE IR Serratiafonticola B5, B16, B23, B25
Proteobacteria Serratia
ZHEE A2 H Pantoea agglomerans B8
Pantoea
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2 ETRIUEFER 16S rRNA BEFIIMENRGLER 55 N5 NFHIA GenBank 4 5%
Ty WAALECT N BB, AR 0 SCR RIS BB E AR s bR RARER 5% YRS a0 I

Figure 2 Phylogenetic tree based on the 16S rRNA gene sequence of gut bacteria of Dolycoris baccarum L.
Numbers in brackets are GenBank login numbers of sequences; Numbers at nodes are bootstrap values,

which represent the percentage of credibility of evolutionary tree branches; The scale represents 5% sequence
divergence.

Mi 5 2F fFF i (Bacillus subtilis) B2, B11, bR ZEHACF R ARG T e 45 51

2P i (Bacillus safensis) B22, J& R 707 FC A INBEZ0 s i 3 A O B L Y 13 MR E R
(Serratia fonticola) B5. B16. B23. B25 MIatAl  EEUIREAMEA 7 HERE 1 & 5. WK 4 PR, H
1Z i (Pantoea agglomerans) B8, & 3 /™24 A 4 B LF4E R AR 1 B0 , 20 il & A Bk B8
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3 FHERBAREROIFESR  A: Wk B2 B: Wik Bl C: Wik B15. D: Itk B22
Figure 3 Screening results of representative strains producing cellulase. A: Strain B2. B: Strain B11. C: Strain

B15. D: Strain B22.

o0

[ N =2

Cellulase producing ability (D/d)

o

Strain

4 RAEEAERBERRE R
vaxil

Figure 4 Analysis of cellulase-producing capacity
of isolates from the gut of Dolycoris baccarum L.
**: P<0.01; ***: P<0.001.
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T B[] 2 7 il T Ak R B b 2 55 2 —
Al EEE L B RE 1 o 2E R ERT ] 2350 4.8
16. 24. 36 f1 48 h if, FEkk B8, B22. B23.
B25 (17 ligfe 1l 5 i .

S IO, 4 BRIGIETRAE 6 & I a]
FEEE TG % EIHE PG, 78 4-16 h i
FRA MR B RE 1 YRR BTy, fE 24 ho BT, TRERR
B8 7% J1 8 8.56 U/mL, Ekk B23. B25 #il
B22 (7= G 1143500 9.06 U/mL., 8.95 U/mL
#110.62 U/mL, 7£ 36 h i, ik B8, B23 &
B25 LR e R R S TR, BERE B22 P HGE
B, BEIE 135%) 1549 U/mL, 1E 48 h I, 4 4%
i 18 TR 1 7 T RE S S BT B . Tk BS
B23 K B25 (R idi - B[] 24 h, BBk B22
F i 7 I ] 9 36 h, I HLIE Ak B22 771 4k
RIGRE ) feom o B R Oy 2200 S /N 22
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Figure 5 The effects of fermentation time on the cellulase production ability of strains. *: P<0.05; **: P<0.01;

*ak: P<0.001; ****: P<0.000 1.

Sk ZE SR RN, 4 BR A4 R B bk
FEAN TR & B (8] S5 A0 TF il % 0 22 Sk i 2
2.4.2 KEHEFE pH X ZHH ZEBEHNS Y

K H1 DNS 008 bk - e e X W Re ), &
B WIG R EEREFRIE pH (H M 5.0-9.0, 155F 24 h,
FEANTR] pH B 254 T itk B8, B22., B23 #l B25
LT Y R ERE 1 nE 6 TR o

M 6 FIUL, 4 BRIGIE R Y™ 21 4t K i fg
J1% pH %0 . 7€ pH 5.0 i, F=E§AE S48 K f%
i, o B22 AR G 1R OR, A
T 15.23 U/mL. Htk B8, B23 il B25 HY 7= £ 4
RS 14390k 9.23 . 8.25 1 8.67 U/mL., 4%
R, ARG 4 4 TE E AR TE pH 5.0
PR IAEE N - LF 4E R e ) o, BRI R Ty
FE BT M /N 3 RIL 2 E A R R,
4 W7 £ 4 2 AR AR R B SR 5 pH AN R Y 2%
1T IS 25 Rk B

ZE B RTgN, kPR R RN K TR 3R I MR AR

pH # S5 i B Ak P AT e Z RS S BB
iR R BERE SR B IG pH 5.0 AT,
itk B8, B23 il B25 #5395 24 h i, H#k B22
Ki9% 36 h By igRE Iy deoi . b, U AR 2R
B B22 FEEERE S B o R £ 2 2 T O R
PR B RE 1 0 5 G B T R M R B AR iR
ik — L IRGE

3 W54 #®

% 1 T A %o B H A A A T Bl R A BRI
HAEFEEEX, 7T5EEmAEL, 2575 F
AR, PRt gEE R | THIkEE . DT a5 R
B R E AL T A sh ST
MG 216 £ A SRR sl . B g AT
W MAEF LA ER R Zm, AR
ARIREL U 1A TR A R AR TR TR ] (Proteobacteria) il
JERETE | ] (Firmicutes) y =B ALAE 1120, &
W H A6 IE sk 20 5 (Aiolopus tamulus) . 2F # H 1)
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Figure 6 The effects of fermentation medium pH on the cellulase production ability of strains. *: P<0.05;

**: P<0.01.

i . 45F (Acyrthosiphon pisum), DL #1958
#x (Bombyx mori) Fl % #b 57 7% ik (Spodoptera
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