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Isolation, Identification,and Analysis of Probiotic

Properties of Bacillus spp. from Sheep
GAO Shikong',DU Xiangpeng' , XIANG Yanlong' , WANG Zhangang' ,
WEN Zhiyi' , WANG Shunshan®* ,MA Wentao®" "

(1. Shenmu Animal Husbandry Development Center s Shenmu » Shaanxi 719300, China ;
2. College of Veterinary Medicine , Northwest A&F University ,Yangling »Shaanxi 712100 ,China)

Abstract: This study aimed to isolate and screen Bacillus subtilis strains with exceptional probiotic properties,thereby pro-

viding a theoretical foundation for the development and application of microbial ecological agents in dairy goat farming. The re-

search team successfully isolated three Bacillus strains from fecal samples of healthy,high-yielding dairy goats in Shenmu city.

Shaanxi province,identifying them as Bacillus subtilis through both morphological and molecular biological techniques. Subse-

quently, the in vitro safety,efficacy,and feasibility of these strains were analyzed,including hemolysis assays,antibiotic suscepti-

bility tests,antibacterial activity assessments,and simulated gastrointestinal tolerance experiments. The results are summarized

as follows: (1) The results indicated that none of the strains exhibited hemolytic activity while demonstrating favorable drug

sensitivity profiles. (2) They effectively inhibited common mastitis pathogens such as Staphylococcus aureus . Bacillus coagu-

lans and Escherichia coli. (3) These strains displayed robust acid resistance along with significant tolerance to gastric protease
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and trypsin. In conclusion, the three isolated Bacillus subtilis
strains (L.1-1, .3-1, and L1.3-2) exhibit promising in vitro
probiotic characteristics that position them as potential can-
didates for microbial probiotics in goat dairy farming; this of-
fers new opportunities for enhancing both health outcomes

and economic benefits within this sector.
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R 4B MR B 16S rRNA KL, Mg E n &l 3 fr
N GEFERY 16S rRNA H BE R/ 1450 bp, X
PCR " # 7=H #E4T 16S rRNA H& [R5, 8 00 5 4%
AT BLAST HoXb, 0 #r & R B A0 L1-1,13-1
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Fig. 1 Colony morphology of the isolate L1-1

B2 HE#HL-LIL3-1ML3-2EZREEFRER (X1 000
Fig. 2 Gram staining results of the isolate L1-1, L3-1 and L3-2( X1 000)
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Fig.3 Results of 16S rRNA gene amplification

MW345828.1:12-1451 Bacillus subtilis strain N-11 16S ribosomal RNA gene partial sequence
L3-1

13-2
MW805342.1:11-1444 Bacillus siamensis strain HBU30105 16S ribosomal RNA gene partial sequence
MWO082820.1:11-1447 Bacillus amyloliquefaciens strain JE4 16S ribosomal RNA gene partial sequence
HQ662596.1:11-1448 Bacillus methylotrophicus strain Mo-Bm-11 16S ribosomal RNA gene partial sequence
KC441759.1:1-1437 Bacillus amyloliquefaciens strain D18 168 ribosomal RNA gene partial sequence
KR149334.1:2-1437 Bacillus amyloliquefaciens strain JK 6 16S ribosomal RNA gene partial sequence

JF899253.1:7-1452 Bacillus amyloliquefaciens subsp.plantarum strain Hk1-11 16S ribosomal RNA gene partial sequence

_|: JQ900635.1:8-1442 Bacillus subtilis strain ME-1 168 ribosomal RNA gene partial sequence
MF136610.1:10-1452 Bacillus subtilis strain HZ-72 168 ribosomal RNA gene partial sequence

MG548650.1:1-1440 Bacillus amyloliquefaciens strain BA31 16S ribosomal RNA gene partial sequence
KT902017.1:7-1445 Bacillus methylotrophicus strain F7 16S ribosomal RNA gene partial sequence

IX036499.1:6-1443 Bacillus amyloliquefaciens strain M4 16S ribosomal RNA gene partial sequence
MT383653.1:5-1443 Bacillusvelezensis strain NPPS4 168 ribosomal RN A gene partial sequence

4 FEANESBEKRLI-LLF1IMLI2HREZEN
Fig. 4 The phylogenetic tree of Bacillus isolates L1-1, L3-1 and L3-2
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gE g 1 B R, L1-1 F L3-1 XF 48 PG Ak, PO 3R
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2.3.2 AN KIMIEIKI R ME 2 P
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PREL P AR 1 = i 32 5 Dl A —— 4 v €5 %) 7 3K 1A

WA 2 F6L A TR R ORI AF T R B AR . L1-1
PRI f KA B P B R 18, 5015, 0 F 24, 4
mm; L3-1 # i 5 K4 1 B B A2 43 50l O 19. 0,12, 8
A1 26,1 mm; L3-2 Bk (9 5 K 30 0& B B A2 5 51
20.9.14.2 A1 23. 1 mm. DA, = 8K 53 B AR 3 X% K
J AT T ) 300 0 2550 R A5 B, o S AR 2 0 FT B %) 3 o
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Fig.5 Hemolysis test of the isolate L1-1
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Table 1 Results of drug sensitivity determination
F 58 R EN T B B4/ mm FE
A R N B
MS < L1-1 L3-1 L3-2
KKEZ 10 pg/ <12 13~14 =15 S S S
R 30 pg/ A <12 13~16 =17 S S S
BETEE 10 pg/ A <11 12~14 =15 S S S
LA 30 pg/ A <14 15~17 =18 S S S
BIHEW 1,25 pg/Fr <12 13~16 =17 S S S
ERVEA 10 pg/ A <13 14~21 =22 MS MS S
TR R 15 pg/ A <13 14~17 =18 S S S
Sk mE AR 30 pg/ A <14 15~17 =18 S S S
ZVEIRE 30 pg/H <12 13~15 =16 S S S
TRERAR 30 pg/ F <15 16~17 >18 S S S
LR 15 pg/F <13 14~22 =23 S S S
U ZE 30 pg/H <14 15~22 =23 MS MS R
PSP Ak 20 pg/H <13 14~17 =18 S S S
HRER G 10 pg/Fv <19 20~27 =28 MS MS S
MR 2 pg/F <8 9~11 =12 S S S
P %2 15 pg/ <13 14~17 =18 S S S
KA K 30 pg/ A <13 14~17 =18 S S S
LW E B 300 IU/ K <10 11~13 =14 MS MS S
R 2y s MS. SRR S, U
x2 HBEREMMEREER
Table 2 In vitro antibacterial tests of the isolated strains
T B B4R /mm
RN B bR
12 h 24 h 36 h 48 h
& A IR — - — —
7z [ %t HR & RE 2 AT TR — — — _
KIGFF A - — — —
<o R 2 B A 18.5 17.1 13.0 17.2
L1-1 WA 2 AT I 15.0 11.7 11.2 13.0
KIGFE 19.5 24. 4 16.7 16.9
& A F IR 18.0 19.0 14.0 11.3
L3-1 WA ZEFAT T 12. 8 12.1 11.8 11.9
KIGFF A 22.4 26.1 17. 4 18.9
& T F BRI 20. 5 20.9 17.5 13.1
1.3-2 A 2 AT I 14.2 12.5 12.5 11.0
KIGFE 20. 3 23.1 16.3 18.7

T — . RPN e .
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G 50 B2 T0 W 35 25 i L1-1 0 2 W 3 T X
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RN 32 P . SR 76 pH 4 1.0 A A R 1 2R 45
H EATRYAF TG R 0 T R, L3-2 WAk R R A
iRT

EEEAMERT.L3-1 f L3-2 {hhe i
SE L L1-1 BRI T6 0 58 g 2 0 i, i 4 R 8 T
BT, BT A 47 B bR B AE 06 R 1 g 4 e, o
L3-2 #R )Rl 8 3%, i85 418.92% .,

500 OxE4A
[ pH1
400} [l pH3
. Mg =~ &
;%r 300 ENEEAE
Ha 200 xx
.]& ns| H\‘\m
100 I
-l
0 UH %
T.1-1 13-1 1.3-2

* ERBFEP<0.05); * * . ZRWEBEP<0.0D);
ns. 225 AR #H
Boe HEKRENEHEMIRNEER
Fig. 6 Simulated gastrointestinal tolerance test

results of the isolated strains
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DU PR 2 A Gy e L DR ot 5 B — 2 A T 5 2 R
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B L1131 il 1L3-2 X 4 5 €0 7 2 R BAT | 0 F 2F
T TR R K o A T A 400 ) 4 R B RR R K 12~
24 h By B o 3 I AR K B BRI RE B2 i 410 TR AL
o SR R vl Y A R IS 0 A A X LA
DX 43 A [R) A A i B T ik 6T = i 7 TR R Y B AR 52
W3k TR A g AL R R T 48 i
ABIFFE S G A 2 A 50 OF AT Al R R TR
AWEFEHAE Yy e PE AR i A2 T i & T A W)
PRI T B9 A A SR, A0 A A 52 B 7 B 45 1 1 B9 AR
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