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Screening , Preliminary Identification and Application Test
of Three Bacillus Strains Producing Lactic Acid

XU Chun-hou, PAN Jun-fu, XIANG Fei, HAN We1, XIE Wei-han
( Department of Animal Medicine , Guangdong Ocean University ,Zhanjiang 524088 , China)

Abstract ;. The culture of 41 Bacillus strains producing acid was analysed by detection of HPLC, bacterio-
static activity and sporulation. Three lactic acid Bacillus strains producing lactic acid, antibacterial sub-
stance and spore were identified. According to the morphological characterstics, staining property, Biolog
systematic identification and 16S rDNA sequence analysis,three strains were identified as Bacillus sp. SC,
B. sp. TR and B. cereus strain SL1. Animal feeding trials showed that lactic acid Bacillus probiotics could in-
crease content of calcium,phosphorus,total protein,globulin,lysozyme, IgG,IgA in serum of three buff chick-
ens, and idexes of spleen,thymus, bursa of three buff chickens. To 56 day-old three buff chickens,5 g/kg
probiotics in feedingstuff could raise average daily gain to 13. 61% ,reduce feed to gain ratio to 18. 37%.
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Tab.1 Inhibition zone diameter of culture of three Bacillus

strains producing lactic acid
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Fig 1 The microscope picture of three lactic acid Bacillus strains (10 x 100)

2.2.3 165 DNA B A5 44 Hitk SC.TR SLI LRE AT, AT LUK 3 tRE W12 X E N F AW
) 16S rDNA B[Ry 3 =il 15 ¢ S JE 3l 8 SC Bacillus sp. SC 2T TR B. sp. TR FIERZF
1 457 .1 469 .1 459 bp. NCBI Blastn 434738 SC #%kf  F84FE SL1 B. cereus srrain SLI.

16S tDNA X A JF %] 5 Bacillus sp. (EU584539, 2.3 3 I BFHEHEREREZII=EB/IER
EU584537,FJ529033 ) . Bacillus sp. AH 526 (AF290562) . 2.3.1 LM F AR AL TN =HE 4 F M
Bacillus cereus partial 16S rRNA gene, strain ATCC %@ Z20FH,GERFEM3 IF Jiﬁﬁﬁn*“
4342 ( AJ577288 ) HIAHIYE$ 99% ; TR k) 16S  FHIFEREREK 1 ~28 11 ~56 H it =5 G898l i
rDNA ZEFHEF 5|5 Bacillus sp. GV(FJ824088 ) mAE{L FH;S ¢ke s ERZRREEZR S 1 ~28.29 ~ 56 I
M4 100% ;SL1 ¥k 16S t1DNA H:FE F5 5 Bacillus 1 ~S6 B = EH AR E, 1S o/keg 254 E
cereus strain ATCC 21281 (FJ501984 ) . Bacillus cereus HERFEIRE 29 ~56.1 ~56 Hid = w1 H 18
strain ATCC11778 ( AF290546 ) #H{4: 4% 99% . .
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Tab.2 Effect of lactic acid Bacillus probiotics on growth performance in three buff chickens
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| ~28 A 29 ~56 Bt | ~56 B
) H¥*E&E/ Hi#fh&/ R HREE/ HigfhE/ 25 HXE&/ Hi g/ R
(g- A7) (g- "7 g (g- RN (g R &1 (g 7Y (g- 2™ gH,

SHBH  22.00+4.22a 7.70+1.24a  2.74+0.19 46.71+1.97a 10.52+0.98a 4.23:0.36a 34.56:3.94a 9.11£0.85a 3.48 £0.27a
BAEE 21.76+3.77a 7.98+1.15a  2.62+0.17b 40.63+5.23b 12.61+1.31b 3.96+0.42ac 34.05+3.74a 10.29+1.03b 3.29+0.28a
So/ke ZiEE 19.1743.02b 9.72+1.66b  1.99:0.10c 44.70+1.13a 15.16+1.23¢c 3.11+0.31b 31.94£3.64b 12.44+1.22c  2.55+0.21h
10 o/kg 254K 19.54+2.79h  8.28+1.42a 2.46+0.16d 46.60+1.68a 11.87+1.65ab 4.03£0.58a 33.07+3.83a 10.08+1.15ab 2.46+0.11b
15 o/ke 252 19.3152.91b 8.4041.32a 2.30+0.09¢ 46.07+1.88a 12.30+2.38b 3.58+0.51c 32.69+3.84b 10.35+1.41b  2.94+0.30c

DEPHEATFHR ATAEE,; BAKELELA —ANBEAFEFE A TEFARAEZE(P>0.05,LSD 3 F1bk).

2.3.2 HEBFBHBAAENZEWbEFLALR 3 PMRBANBEEA C 58K 5.15 g/ke 354
R R AL AT FHoh 3. FZA4ELART ZFHH A SESMNEANMBEEREZE (P <0.05);
AR AR B AEIR S S BN MIES B R BRI 56 HiRE,3 MAKAKNBHEFM 1eC S8 & 5.10
EOEE, BURE=EGIMEELEKE LG ke ERAN A SBSHBALRERADE
{5k = B X A= K 3 -ﬁﬂaﬁ@;z%wﬁ 1,28 Hid®t, (P > 0.05).
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Tab.3 Effect of lactic acid Bacillus probiotics on serum biochemacal and immune parameters in three buff chickens of 28 days

45 c(§5)/ o(B)/  p(BER) p(RER) o(KER) p(AEH): (HFEEE)/ p(WEM)/ p(gG)/  pllgh)/
(mmol + L") (mmol + L") (g-L7) (g-L7) (g-L") p(BkEH) (mmol-L7") (pg-mL™) (g-L77) (g-L77)
% BEAH 2.1840.03a 1.92+0.18a 20.23+2.03a 9.81 £3.97a 10.69+1.65a 0.92+£0.72a 3.82+0.10a 7.86+0.93ac 2.98 +0.98a (.19 +0. 14a
HH%E 2.61 +0.12b 2.43+0.01b 30.08 £3.17b 11.56 +4.12a 18.52 £0.95b 0.64 £0.25b 3.43 +0. 14$b 6.71 £0.62a 4.520.50b 0.31+0.02b
Se/kg tiHEE 2.88 £0.42bd 2.59 £0. 16bl 31.65+1.21b -10.08 £0.34ac 21.57 £1.55bc 0.47 £0.05¢ 3.34+£0.11b 10.69+£2.82b 3.49 +0.63¢ 0.31 £0.01b
10 o/kg 4R 3.33 £0.19¢ 2.4920.25b 30.93+3.11b 14.71+0.63b 16.23 +2.48bd 0.92£0.10a 3.01 £0.15b 8.31 £2.36cd 4.8I +0.82b 0.19+0.01a
15 g/kgﬁii 2.95+0.001d 2.00+0.43a 31.32+3.50a 8.47+1.60c 13.40+1.15ad 0.63 +0.07b 3.24+0.44b 9.15+0.59d 3.16 £0.71c 0.31 £0.02b

1) AP HAEHF M + 450 £ RIS LA —ANHRFEH A FEFREE(P>0.05,18D 3 E1L4).
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Tab.4 Effect of lactic acid Bacillus probiotics on serum biochemacal and immune parameters in three buff chickens of 56 days

s c(¥5)/ c(B)/  p(BEH) p(BERA) p(KEQ)/ p(AEA): (BEE)/ p(HE#)/ op(1g6)/  p(lgA)/
(mmol + L™") {mmol «L™") (g-L°™") (g-L7") (g-L7") p(3EH) (mmol L") (pg-mL™") (g:L7") (g:L7")

- Xt 2.58+1.29a 1.84+0.27a 22.80+0.28a 9.38+0.05a 11.41+0.22a 0.83+0.0la 2.30+0.16a 6.91£0.24a 3.44+0.582 0.29 £0.03a
FiEE  3.41:0.28b 2.38+0.37b 45.045.63b 14.22+4.03b 30.81 +1.59b 0.46£0.11b 2.04 +0.02ab 6.90+0.12a 3.45£0.57a 0.33 +0.20ab
Sg/kg 3R 3.61£0.28b 2.59+0.16b 35.33+0.62b 11.23+0.42a 23.49+3.37¢ 0.520.10b 1.9420.18b 6.89£0.28a 3.07+0.0la 0.31 £0.05ab
10 g/kg 254 % 3.82+0.22b  2.43 +0.32b 39.97 £10.69bc 16.51 £0.70¢ 23.46 +0.74c 0:82+0.33a 1.80+0.61b 7.0220.37a 3.53£0.53a 0.31 £0.03ab
15 g¢/ke TR 3.49+0.11b 1.88+0.13a 40.39+0.42c 16.5922.00c 23.80+1.58¢ 0.71+0.13a 1.70+0.38b 6.91 £0.10a 3.83+0.17a (.37 20.05b

D) R PEFEAHFHME+ 74 L FFRBEBRLA MR FER A FEFREE(P>0.05,18D % Fib4e).
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Tab.S5 Effect of lactic acid Bacillus probiotics on index of immune organ in three buff chickens
5 . 28 Hi# 56 H i
MR TR PR TR 2L i TR AN iR $5 2N AT 2L VN BNE S
X} BE 25 6.28 +1.03a 1.90 +0.26a 4.54 +0.44a 4,62 +0.39ab 2.00 £0. 15a 1. 58 +0. 564
P 6.78 +1.03ab 2.18 +0.25ab 4.92+0.75ab  4.25 £0.70a 3.12 £0.52b 2.40 +0.71b
5 g/kg sAEE 7.65+1.52b 2.38 +0.30b 4.88 £0.49ab  5.28 +0.51b 2.73 +0.32a 1.59 +0.37a
10 g/kg #54EFK  6.29 £0.74a 2.08 +0.27ab 5.25 +0.68b 4.63 +0.67ab 2.17 £0. 11ab 2. 12 +0.95ab
15 ¢/kg 254 FE  8.97 £0.29¢ 2.30 +0.39b 7.38+0.64c  4.85+1.6lab 2.59 +0.41b 2.82 +0.93b
DR FHEIEAFHE 475 2RI HESE LA IR FHE ATEFAEEZ(P>0.05,15D % FrH4a).
3 iT‘I.i/E = HAMAREER S FYHIEREEM/EMH, S
o/ kg RITERCR R LT, 537 BB 4L HAs , B 2 LI
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] HPLC Xt 41 ¥k 7= BR ZF f A B 9 R BE RS SR UHE R FREH B R JGC. IeA BE &, BRI S
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IfIE] B A IR U 3R B 6 RRPFTIBEF-AEFLER , H SC. =& yEH B & 514 5 2 Ve,
TR H1 SL1 3 #R 57~ 2L BL B9 B8 J7 B o 18 1 0 181 776 4
FZERITY AR 0, % 99 7= 3L M8 ZE AT SC.TR i 27 X
SL1 BRXS = 22 FHMH A BRI HIVER , TXT 22 ER (1] skon#. sk 4050 B9 5 FA BLR B & R a3 [ 1], Akl
VER BTN R TE R RCSS 5 3 RIS 32 14 5 T i 2R BT ,2008 ,8:20-24.
3.2 FEHEBFAMENNTERE (2] WEE. FRARMESHR AN AR RER]. FEA
3 Bk FLERE FUAT BT 5 2 WK S 25 22 2 IR (ARG, 2006 24(1) 15255
’l’t: e , BET i 2. 2 Biolog 23 U E R 16S D- 3] GOMZE R,GEOVANNY D,LUIS B J,et al. Probiotics as
NA BRI, 0 3 HENE THERTEE . control agents in aquaculture[ J |. Journal of Ocean Univer-
Hrh SC #1 TR Mok & b 47 f_%; 47 S T AT R sity of China,2007,6(1) ;76-78.
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