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Screening and enzyme activity determination of
cellulase-producing strains from the gut bacteria of
Gryllotalpa orientalis

CHEN Guangqingl, CHEN Fangmin*l’z, WANG Qi', FU Jingjingz, XTA Wantingl’z,
WANG Jinxing'

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 of Ministry of Education, Shenyang
University, Shenyang 110044, Liaoning, China

Abstract: [Background] Mole crickets (Gryllotalpa spp.) are widely distributed agricultural
underground pests in China, and the composition of their gut bacteria and the functional
bacterial resources remain to be studied. [Objective] To obtain the culturable bacteria from the
gut of G. orientalis, screen out the strains capable of producing cellulase, measure the cellulase
activities of the strains, and explore the culture conditions of the strains with high cellulase
activities. [Methods] The gut bacteria of G. orientalis were isolated by the culture method and
identified by methods of molecular biology. The cellulose-producing strains were screened by
the carboxymethylcellulose sodium (CMC-Na) hydrolysis assay, and the cellulase activity was
determined by the 3,5-dinitrosalicylic acid (DNS) method. [Results] A total of 23 strains were
isolated from the gut of G. orientalis, belonging to 10 species of 7 genera (4 species of Bacillus
and 1 species of Enterococcus, Staphylococcus, Acinetobacter, Proteus, Enterobacter, and
Lactococcus, respectively). The results showed that all the 22 strains except strain N18 had
cellulase-producing capacity, among which strains N3 and NI4 had the strongest
cellulase-producing capacity, followed by N15 and N21. The medium pH, culture time, and
inoculum amount had different effects on the cellulase production. Within the ranges set in this
study, strains N3 and N14 always had the highest cellulase production under the influences of
different single factors. [Conclusion] The gut of G. orientalis harbors rich culturable bacterial
resources, and 95% of the isolates of gut bacteria have the function of producing cellulase.
Among the isolates, Bacillus subtilis N3 and N14 with the highest cellulase production
demonstrate the most potential for development.

Keywords: Gryllotalpa spp.; gut bacteria; cellulose-producing bacterial strains; cellulase activity
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e S BV R 1) TN ) T EF AT I . R B0
25 VYOV ] 9 7 2 11043 ) DR L STV 0 6 i 2 e
JiE BT RERS P IH AL I ShRE R PR, AT
Wits FEM R FERYR. RAERRES
o EERMIA, EEENEmEsh R T E
%,ﬁ;};ﬁ[l}lfﬁ]o

Wk ik (Gryllotalpa spp.) 2T 43 Aii |1z A
MAEY bR 3 U, Hoh A0 8% 3 (Gryll otal pa
unispina) Fl 4 J7 % itk (Gryllotalpa orientalis) 4y
AT R, fa R, AR g SR B
g, FEOATEIL A 32°0DA0ASH 5 A<y ik 4
&I A, Hrhr i faF s E ", H
SR AETEAR 2 RR 16 53 W 22 P 21 4k 2% W o A 2
e M E AN W B U A 4
W R AR, HE g 30 T 235 4 B 2 A 25 4 Aot T AR
A FIESE . AT AR Jr Wit i 18 43 5 mT 35
FERARIT S E , O 1k 77 41 2 2 T 2 68 7 ik T 0k
A7 B s I, IRIC KBRS SR 5L pH ., BRI
() S e Pt S5 DR 2 %) L BRI PR B 52 , A 2y
FE TR AR 09 0 2 (2 22 AR U A58 41 8

AR

1.1 #8
1.1.1 #m

MITARAE VM T VR ELoR AR IR, 22 %058 7R
7 Wit (Gryllotalpa orientalis), J& B H 44 (Insecta)
% 3V 44 (Pterygota) B # H (Orthoptera) s 7. H
(Ensifera)i% i #l (Gryllotal pidae) .
1.1.2 EFEFMEERF . USE

FLIR 20 7 (MR S) 35 77 3 A1 e 2 H iR K S A
7(TSB), JbatfiE B A AL RITHEL
Al 13 R FRR S 3R (1/3 TSA)H: 7 5
(g/L): TSB 10.0, ¥fg 15.0; RH TR
(carboxymethylcellulose sodium, CMC-Na)ts
TR BRSO 18 TBCH 5 A Wk R AL 2 BROCHR[19]

Bethl . 4P R4 DNA $RBURF & 2xTaq
Plus Master Mix , It 5% &b [ B B W8 R A PR 53
fE/NFl . BAREE PCR Y, Agilent Technologies 2
w5 BERE LAY, Bio-Rad 23 H); M0 iR 14
R4, Leica Awl; BEFRIL, Tecan 23w,
1.2 BEHERNTBESCRESEERE

W K ety R R B A R, DUERAE
B 24 h JEHGE SR, UG RS i
—80 °CIHIRAE . B 34 HIEEETHeid, BA
75% P ks 1R I G, 3 000 r/min 3 E 5 min, B
54 ARG TCHK R IE R IR E 3 min, &
27 BL200 pL ffa— KSR IR 2 TSA K
FIEAHE], 3AELE, F 37 CHEERKEFRH
HEEFR 24 h WSS, TCBE TR B0 I R 1H T #E Y
I, S22 PORg ik i iz A R, o R
VB fif 350 1 22 T T B 4 i IR AR S A L
FH R I AT 3 mL TS T A BER K
(S He M FE AT IS, ARAG I 1B 51 J W T o
F 1.5 mL &0

W FERAY I 2 0 1 AR InEb 3 55 1 4
85 °CHIF 15 min 403, T 4rBmitiig . 4% 2 41
FEG O BIEAT 10 F5 65 ELBE BERG RS, 20 Bk AR
PORIIIAEE S BUBE £ (1072, 107, 1074, 107,
10°°, 10 F 0.2 mL H57%4i T MRS
FEFRELR 173 TSA B3R b, &3 MEHE . ¥
AU TR B 5-10 min, FRRE SRR R
SERWIE, T 37 cCHBATHEIERF 24 h
Ja FF IR SR S o PRIRCAY B P 3R AF 45 5 1Y
75 T g malifh . SRA 3/4 RlZkikiE sl
3%, PREURE U RIS A T R L R A
B, Al b iy i B AR RN 2= TSB K59,
37 °C ., 160 r/min & 4E 5 3% = % 504k K W
(ODgoe=0.5), —80 °CIR-fE# ., &2 ik [23]
45 A VR TE A5 AE A 2 P YL f0 B 4G 25 21
X ARAT O TRAR HEA TR 45 55 5 o
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1.3 HEEHKRNS FENFEE

T 16S rRNA LK HA “Fp ) 22 X Y,
Xof DS st g 3 R 3 I B AR EAT 168 TRNA
FEM Y o 26 BLAST FeXt, 22 B ik 04 IR 1k
LA B IR o B IR If fizy 3 43 2 o ) b R ik
RIZET TSA ¥i3E3E I, F 37 °CHERIEFA T
B, PRECR TR 40 3] TSB Hige i,
37 °C., 160 r/min k%5595, B ODeoo (H
0.5 PG, FHF Ik DNA A48, R A48
L ZH DNA 4 BOR ) & 42 U DNA  F
16S rRNA FE [ FH 519 27F (5'-AGAGTTTGA
TCCTGGCTCAG-3")#l 1492R (5-TACGGCTAC
CTTGTTACGACTT-3") "3t B B 4k ) DNA
1T PCR P44, PCR KM AARZ (50 uL): 2xTaq Plus
Master Mix 25 puL, 1E. J5[4#)(100 pmol/L)4%
2 uL, DNA #&# 3 pL, ddH,0 %2 50 pL., PCR
U452 95 °C 3 min; 95°C30s, 55°C40s,
72°C40's, 35 MEH; 72 °C 5 min; 4 °CHR-ATS
F 1%3 R e e L Pk A PCR =4, S P
ot URE R AR TAEY TR (i) ey A IR
AU o RN 45 SR P2 ACE] NCBI £ 1%, it
F BLAST 7 GenBank (4% #1417 16S rRNA
LR 40 0 TR P X 23 A, ARABLRE >95% ) %5
ENF—AE, HPUE>99%, % e R F—4
R SRR MEGA v11.0 B4R R 8 £
SGREM, BERFAE 1 000 KITHEAREME
(bootstrap),
1.4 FAEREEKTFE

B HER R R S 3R CMC-Na 55+, T
37 CHALR R P EIE R 24 h 0.3 g/L
MRS 1 h, F 5%09 NaCl @ Bsem
HATEFYE R PR DI RE R MR Y i 3k . AT E AR
RE M B 2T 4E 3R 09 K AT VR B PR BE . 38 b0
FA T IR AR SR N T bR R R A AR 4E R
R i DI RE

1.5 AHEZREGFEDHINE
1.5.1 HEEREIRERZNST

WEZREE T 110 CRMA ML 2 h 2=iE
H, WREL 0.1 g MMM T 281K I e A 5
100 mL, 753 1 mg/mL 7% BEFRER 100 mL.
8 HIEE, o ildnsh 0-7, Bk AN [H
PR AP, R ERAIE B 0.5 mL
DNS &, #/K%E 5 min, BUBHRKES )G
FHZEMIK EZR S 6.25 mL, FEMEAT . KL 0 SR,
IR 23 O R, D S A 45 A8 WO U
520 nm G AR BE (A IFFIC G R, LU
EWE G (mg) WA FR, DAXERLA A B Ak
b, 2l A A RS T £
1.5.2 MR E SRR EREE NE

PRBUHLR T bR N1-N23 BAE 75 T TSB 3%
Hrfr, 37°C. 170 v/min #3559 24 h, DL 1%
Rl 2 B R R SR 5P (pH 5.0)F 37 °C,
180 r/min #& %4557 48 ho SR HF R T 6 000 r/min
B0 10 min, BX 150 pL 3 ML . R
3,5- i /K2 (3,5-dinitrosalicylic acid, DNS)
2, BI150 pL MG 150 pL R HELF4ER
WIE R A A 45 °C/KIE 10 min, JITA 300 uL
DNS 5], #/K¥ 10 min, IR 200 uL
Rl T 96 fLARH, BAWHRER 3K, H
PRSI 22 R 7E B K 520 nm 401 OD fA
(ODs20)? WS S35 . A543 DA R A 42 P 3%
LR ARV P R 1 pmol 3 U T 2
AlEEE R 1 AN BN S5 (U), I T8 DL 2 B
GRHITE
1.6 FAEZRMEREERNI

Gy IR RE R BERE AR R G pH(EH 5.0,
6.0, 7.0, 8.0 f1 9.0 (355 48 h, HFE N 1%),
Frgemtialhy 4. 8. 16, 24, 36 Fl 48 h (K F;
Sl hs pH AR 5.0, $2FEHR 1%)FiEf RN
1%, 2%. 4%. 8%. 12% (KB RILE LG pH
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{E 5.0, Hid% 48 hy, WEURE RIS TERY
ARA, EE I ) 1.5.2, BRSNS R
M ODsy fH
1.7 BRSO

0 Excel idsgIFIFELmE R, R
GraphPad Prime 9.0 #{4:#) One-way ANOVA Ji
2203 M AT B DR 3R 254 T RE T ™ £ 4 2
JIi 2S5 E

2 EREG5M

21 NEEMHESZELEESER

AR EIEBE 23 MESE SRR
%, SEIGFREER S G5 N1-N23, Hirp 3 Bk
# N MRS 55258 By g ias, Hith 20 PRk
PTG IR T 1/3 TSA K33t/ Bk
5. IR TE 1/3 TSA Rk B4y Bk
WA, RIAEESFE 1/3 TSA F MRS 15373
BRI Rk, B 1 RN B AR
(A) &L FEAR(B)-

IR Wt Py 1 43 B ARAR Y 23 AN gl 3R
PR, 4 B L [RBAMERR(G ), 43311 N3 N 14,
N18 Fll N20, HAx 19 MR 2= [RBHPE R (G

1 R EEFEN DB FRA)F
L F AR (B)

Figure 1 Isolation plate (A) and purified plate (B)
of culturable bacteria from the gut of Gryllotalpa
orientalis.

Bt RO AL S, 245 R BoR FE O ER
PFIAF B o AC R TRRR 1 T VR TR A8 LSRR 24 R
PR S RIE LR 1.
22 PERKASTEMFLEEER

4 TR AR A 16S rRNA JE K P41 22 3 NCBI 1Y
¥ A R B WS JE ., GenBank & % 5 N
MW 548669-MW 548688 . T I KT 245 24 4 1E Al
EEREOAGEROYSEESER, HEY
BLAST 4 GenBank H' & H1 16S rRNA 5: [ 751
AR EE X o0 Br, PRIk RT3 08 o S5 BoR
Wk ik i 18 3 B ) RT BE SR AT T S BIRh .
200, DI 7 1 3 B AR ARG 23 TR AR AT
=K 7 J& 10 Fh, Hr 2T )R (Bacillus) 4
4 Fho14 Bk, S 61%, HREWKRER
(Enterococcus) 1 1, 4 #k(&5 17%). T FH) 5 4
T4 [ 1 78 BR 14 J& (Saphylococcus) . A ST &
(Acinetobacter) . Z5JE AT J& (Proteus) . 7 #T 14
J& (Enterobacter) il F, Bk 1 J& (Lactococcus)] %%
A 1A, JEHERAE 1 bR dARWRIEASS
YELERL, nE 2 FoR, BEHC 10 AU E
f) 16S rRNA FE[H ¥ 41 5 NCBI %4 & 1 AH AL
M S5 0 B 3B AR 7 91 HEAT X IR A R G
REW. RE KT 5T RN 585 L5
H, RBWAXAFEEZHR 100%, JFHHAK
T 80%.
2.3 FEAYERFEREKRAYITIRSS

Xof DA RS il gy S AR AR A TR AR IEA T T AR R
M RERIRIL , LAKIGHFF AR BAPEXT B, & 3
Sy 5 1k S 6 48 SR SRy B 18 43 TR R ) R O 1
M, 7 B BRI R Ak BLAT 7 £ 2 35 1 1 R
J1o &R BR, BT R KA H (Proteus
cibarius) N18 T v& il [l ok th #LiE IR, HiAth
22 BRI BB IE, RIS HA R R R
fitg (I BE ] o
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®1 FAMERERRERNEELSHINEZREBREER
Table 1 The colony morphology and gram staining results of representative strains from the gut of
Gryllotalpa orientalis

Wk S HRIES ERAR RER TR S

Strain Colony morphology Gram staining result

code

N1 OB, R R, DgiE G', AAAFER, BRAREE B, A2, (1.0-1.2) umx(3.0-5.0) um

Yellow opaque, round and flat, regular edges G, the cells are rod-shaped, the thallus is nearly straight chain-shaped,
with spores, (1.0-1.2) umx(3.0-5.0) um

N4 FEANEY, BIERER, 5% G', BRI, B2 0.5-1.5 um
White opaque, round bulge, regular edges G', the cells are globular, the diameter is 0.5-1.5 um
N10 FEAEY], BUE R, 5% G', A RAE, E4% 0.3-0.7 um

White opaque, round and flat, regular edges G, the cells are round, the diameter is 0.3—0.7 um

N12 HEEW, AR, OSBRI G", AR, (1.2-1.5) pmx(2.0-4.0) pm

White and transparent, irregular and flat, G', the cells are rod-shaped, (1.2-1.5) umx(2.0-4.0) um
wavy edges
N14 HEEEH, AR, % Bk G, M E S AR, oz Y, (0.7-0.8) umx(2.0-3.0) pm
White translucent, irregular and flat, G, the cells are straight or curved rod-shaped, without sheaths or
rough edges protrusions, (0.7-0.8) umx(2.0-3.0) um
N15 FIEREN, BT RT, Mg G, ZIMIFFAR, (0.5-1.5) umx(3.0-8.0) m
White opaque, round and flat, regular edges G, the cells are rod-shaped, (0.5-1.5)x(3.0-8.0) um
N18 H@ER, B, g G, 4R EARRBIEIE , A=A N A ZEL, (0.4-0.6) pmx(1.0-3.0) pm
White and transparent, round and regular, G, the cells are short rod-shaped to ovate, without endophytic spores,
regular edges (0.4-0.6) umx(1.0-3.0) um
N19 FEEER, BIE R, 5 G', dMAERIR, AIBMEFE, B 1.0-1.2 um
White translucent, round and flat, regular edges G, the cells are globular, without spores, the diameter is 1.0-1.2 pm
N20 HOAEY, BIERE, D% G, MM ERIBEGEEIE, A, Mo, B2 0.5-1.1 ym

Yellow opaque, round bulge, regular edges G, the cells are spherical or nearly spherical, single, paired or heaped,
the diameter is 0.5-1.1 um
N21 HEAREY, BT, A5k G, WM NFETESENRE, HAE/NT 2 pm

White opaque, round and flat, regular edges G, the cells are round or oval, the diameter is less than 2 um

R2 FABWFERS FEVZELETEER
Table 2 Molecular biology identification results of bacteria from the gut of Gryllotalpa orientalis

& i RS
Genera Species Strain code
ZEHIAT )R Bacillus R ZEHLFF I Bacillus cereus N1, N5, N6, N7, N8, N9, NiI, N13, N16, N17
i B 2F T Bacillus subtilis N3, N14
S /NZEHIAT I Bacillus pumilus NI2
mBR T 8 Enterococcus 1= H ZE ST B Bacillus altitudinis NI15
2 ERE Enterococcus faecalis N2, N10, N22, N23
%R TA B Saphylococcus 4 B (A 4K I Saphylococcus aureus N4
AP JE Acinetobacter  BERES AT Acinetobacter N19
calcoaceticus
ASIEAF & Proteus + RASFEFT B Proteus cibarius N18
W #F )& Enterobacter it Z 1 Enterobacter bugandensis N20
FLIK )& Lactococcus P A% FCFLBR A Lactococcus garvieae  N21
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B 2 ET 16S rRNA ERFIHER B IHEREREL FH

55 W5 AAHB P81 7E GenBank

S5 7 SEm ERRUT R AR, R 0 SCRIME M B 20 H s B 0.02 R 2% )74

O

Figure 2 Phylogenetic tree of gut bacteria of Gryllotalpa orientalis based on the 16S rRNA gene sequence.
The serial number in parentheses is the accession number of the corresponding sequence in GenBank; he
numbers at the branch points are the self-spread values representing the percentage of the evolutionary tree
branch confidence; The scale 0.02 indicates 2% of sequence divergence.

24 MNEEREMTALEREEHNEE ST
FE T K St L %o W i B T 7 T A 2Ll )
RETRE 45 SR, {81 1] DNS ¥R %5 22 k7™ i e koot
1577 1 2 2R Tl 15 4 1) 2 543 HT o DNS BRI
AR RIARAEN R TR R y=2.478 6%-0.078 6,
KR R=0.997 4., SLIRLERAE 4 PR,
22 AN E RIS S >5 UmL, Hbg 44

PR 7 il 05 PR, S IMES>8 U/mL, 433
Sk AL ZEFLAT 4 (Bacillus subtilis) N3 . N14., &
HiL 25 71 4F 1 (Bacil lus altitudinis) N15, DL K Ji 78
% FCFLEBR £ (Lactococcus garvieae) N21, Hiifi% 11
SEXEMIR g 23.69, 22.47 . 13.81 Fil 8.48 U/mL.,
VEHGX 4 BRI A S5 252 50 K 28 X G ) 5% i AvE o
{14 A T K o
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3 EEEERAIEE N3 (A)F N14 (B)LF 4 ZFEMETHh&E
Identification results of cellulose degradation function of gut bacteria N3 (A) and N14 (B) from

Figure 3
Gryllotalpa orientalis.

EELLER

sekoksk sk

30
|( ns

Cellulase
=
T

I

0
DILIL LI IS ILI LI PP

Bacterial species

4 BAEEA S AYERERE N

BOARFROA RS S, **: P<0.01; ****. P<0.000 1; ns: Jo & MEZESR

Figure 4 The enzyme activity of cellulase-producing strains from the gut bacteria of Gryllotalpa orientalis.
The horizontal axis represents the strain code. **: P<0.01; ****: P<(0.000 1; ns: Not significant.

2.5 ARIBEERX=AHEREE DN

BRFRIENY pH . JEFRET] | R AN R
A S5 ) R R P ARG, DT V) 82 52 i) S ek 1 ™
BERE T o 83 XA R S5 R 77 41 4E 2 G T 1Y)
e, 43R AR R 2 X R Ak N3, N14 |
N15 1 N21 P Bgs 1 py 52, 45 Rl 5 for .

FEREFEBT ]y 48 h, e FhiE hy 1% IRFEAAR

(51T, pH XTRRE ™ B RE T A SZ IR ANl SA Fir
Mo WK N3, N14. N15 F1 N21 (77 BHE 14
pH 5.0 A B 5 K, Wi 0743k 21.47.20.85 .
13.73 11 8.61 U/mL. Mf§i&JkE pH 35 K2 TR
A, TEBE N3, N14 I NI15 78 pH 9.0 i}, i
W A R, E Rk N3 7E pH 5.0-9.0 T
FEEEH, BTSSR, HUOUR R N14, 525
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B 5 ATRISEZRMEK N3, N14. N15 F1 N21 AL RETFNOF0E  A-C 75510 4 BREEAR

pH ., KSR [ FO4 i 25001 7 21 4E R B35 )

Figure 5 The effects of different single factors on the cellulase activity produced by strains N3, N14, N15

and N21, respectively. A—C shows the cellulase producing viability of four strains at different pH, culture
time and inoculation amount conditions, respectively. *: P<0.05; **: P<0.01; ***: P<0.001; ****: P<(0.000 1.
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SR BN, KR FREE pH 5.0 BHIGR AR = 41
e EBIE Sk I HAETE pH {H, Hik N3
I N14 197 BgRe S #R A DL

TER B IR SR IR pH E N 5.0, $EFPR N
VY%l AR 260 F L 5 3R T ) %o T Ak 7 i e
JIs2 I A& 5B /R o B RE N3 Fil N14 177 i
RE 1 BNz, I HLART & F bR N15 AT N21,
o ) AT PR R AE 48 h B g 738 B B KAE, 4390l
920.26. 20.01., 15.02 F18.28 U/mL, [HIl,
P R PR 7E 55 R B) A 48 h B P B RE 7 fe i

TERBERG IR ER MG pH (E R 5.0, $5FR0T[H]
N 48 h PRFEFAE ST, He Rl X B bk i
RE B An &l SC s . Ak N3 Fll N14 #E %
R 20000 2% 1% P BTG 1ol , WG
435k 28.76 U/mL F 22.74 U/mL; Btk N15 Fl
N21 FEHEFDRAT R 12%F0 8%It P s /15
58, WS 7743914 14.82 U/mL H1 7.98 U/mL., A]
UL, R 4 AN TRAR P B D75 00 45 A FR T

ZE BRI, RIEEREFRIALMIPILG pH . KRR
[F) 7R A e P S 2 ) AR ™ 1 4 2 Tl e
ME BN . RS R BT R Y, DA
it i T 3 5 TR MR O 2 HS ) 7 T 4 2R T ) RE B R
N3 .N14 N15 Fil N21 76 K E 8 32 3 i pH 5.0
PISEAET , B SRR 48 h B 7™ i e T Rk
oAt 35 57 S5 AH R B, BRI PR N3 FEREFI LN 2%,
N14.N15 Fl N21 #5030 1%, 12%7F1 8%
I 7 B RE ) feoi o A IR PR N3 OFD N14 /Y™
B GE 1B, 3 B A L 2 AT R (Bacillus
subtilis) , ¥k k& M ZF A AT @ (Bacillus
altitudinis) N15 F11 28 4% [ FLBR T (Lactococcus
garvieae) N21. Wik tH (T RE R IR 7= £ 4k K i 1)
SRR DR 28R R 7 B AR TR AR SR 5T

3 W54 ®

TE 21 HE22 , BRI A ol i p A A0 1

TE 2020 4297 59 12.3E 00, HiitH] 2026 4434
K= 8742350, Mk, JF&BAT R BEk 7
PRI A A 9 AR o R B Tl A P AR g G e
JrT . B U B I AR A e S T A,
RS A AL T RE LR, BN T 304 Y ity
TP T BRI . 2017 4E, Banerjee %51
A D 5 i B 343 5 T — Ak B B S
TG RR, T UARGE T g T A B T B
W A Sl — Bl AE W R, L e AR T AR IR
B o AT I g 3 B ) 2 R RN R AR 4 R
T DI RE B R EAT T 0125 0E 98 . DA i i 1 4 25
AT 23 BRE, 4 22 BREA GG RERIGE,
XA RE S WS I AR . BRI E R L
AR B DIAR DG, Wi fi7 38 0 AT Rl B 1
Tk, RAFHEYRMAER, AEE
ARARI TS o DI fi S U 6 1R 1Y) 22 AR AT
HRMEEET, 14 BN ZEAUAT IR (Bacillus),
f T 61% o VAR S PO N 14 Bl B Hh i ik
W 7 MR LR R W AR N AT, A
WA R

EAUFT TR A 2 030 1k R AT A 2R il
R A 41 Y 2 P R AF AT R R L R 7
LR A Z T A RAT A FE POl Rz B e,
FRFF TR B R LA B IR . A RS A AR B
Ui vk | &I L S i A S A
IR It gy 3 i 35t ) ZE ST BR AT E— 250 R
FusmBVER P R AR T, FER B s RS PUm
SRR JATT S I S L SR R
B IR 55 i HLA W N FHANE . A,
B 25 A% A P PR T REUAS T3 o, A Ak 38 ] R
ASFR TR AEHEAE A R, s I T AR AR 4T
b K HE R R B R A 4 R B RE 10 DIk ek fizy 3
a7 8RR K Z B0 Tt 0 , B R
Hofpe A 7 W A DAL 5 B R Y A Rl — 2
AR .
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