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Abstract: The biological characteristics of the L. reuteri originated from weaning piglet were investigated
and fermentation parameters was optimized by means of uniform design. Lactobacillus growth curve, surviv-
ability after 75 °C treatment for 15 min, pH 2.0 treatment for 6 h and storage for 1 month, respectively,
were measured. The concentration of L. reuteri decreased slightly in the first hour and increased very
quickly from 1.0 x 10° CFU/mL to about 1.0 x 10" CFU/mL in 22 h, but fell down in 40 h. L. reuteri
survivability after 75 °C, storage, and pH 2.0 treatment was 31.3% ,85.5% ,72% , respectively and opti-
mized fermentation parameters were as follows: culture time 20 h, glucose 10 g/L, sucrose 60 g/L, peptone
30 g/L, yeast extract 5 g/, and ammonium citrate 12 g/L.. The lactobacillus showed excellent growth char-
acteristics and good resistance to stress so it can be used in piglet feed as a probiotics bacterium.
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1.1 AR

MRS A ¥ : E H ik, 10 g; F NIR B, 10 g; BE B
B, S g BRI A 80,2 o MUBRIR — 41,2 o B2
¥E,20 g; LK BREREE,0.58 g; PU/K B BR 4%, 0.25 g;
BEFREM,5 g3 ZEME7K , 1 000 mL, 7E 500 mL 4ETE i B
% 300 mL. MRS W, 1% 1% EFEZEMEHKA
FRAT R 35 SR, 7ERT 24 h B/ 1 h,24 h ZJ57E56
28,32,36,40,44 F1 48 h BURE, B 1 mL 35 384T
BERBIE, £ 1.0x 1072 ~ 1.0 x 10~ Fi BREE BL
0.3 mL 7B FE MRS 3 fiE (pH 5.2) E¥5 AR,
BABEEEM 3 A PATHE, FILECEE 37 °C,5% CO,
FIREFRAR R, 35 5% 24 h, BOFILH A B 95 52 50 ~ 150
IR AR SR, BB 3 4 FBATHE, LA
FEMERRNER . BEFHHEEE DX EERR

1.2 THERAER

MRS W% : AW, 10 g; F NEHE, 10 g; BB
B .S g RIS 8,2 o MBRIR — 4,2 o B
¥5,20 g; LK BRBEREE,0.58 g; MUK B BR%E, 0.25 g;
EEEREN,5 g; MR - 80,1 g; 7818 7K 1000 mL; FHVKES
BRI pH 2 5.4, FF W ERRK pH A7 & 2.0.
& T Hungates IRE ', B % 20 mL AV, il B
RETW NG B FREEE M 1 mL ZH R
FRFF I 16 h HY3E5- Y, ZEFF IR0 2,4,6 F1 8 h 43771
B, B A TG . AR ES S EUE 1 mL #517
BERBEG,7E 1.0 x 107% ~ 1.0 x 10~ 7% B B B
0.3 mL F B ZE MRS Bifg (pH 5.2) ¥ 5% A0,
BABEEM 3 A PATHE S ILACE AE 37 C,5% CO,
MI¥EFRAR T, 355 24 h, BOF LA B 75 42 50 ~ 150
M M58, RFBIER R G

FERTTEARXRN:

Sw = n,/ng

Sw N2t pH 2.0 AL H 5 A [R] B+ 18] 2 47 £
FLRFF G R ;

no A pH 2.0 AbHRTH: mL 15 EL;

ny 9 pH 2.0 403 2,4,6,8 h J5 4 mL 15 H%K,
1.3 TSR

MRS W% : B R, 10 g; 4 R E, 10 g; BE R
B .S g RIS 8,2 o MBRIR — 4,2 o B
¥5,20 g; LK BRBEREE,0.58 g; MUK B BR%E, 0.25 g;
FERREN,S g5 MR - 80,1 g; ZE1K , 1 000 mL; P87
pH % 6.7, & T Hungates R EH, HE 2 20 mL
W%, H R ETE AT . BEPM 1 mL P HEK
FLERFF RS 16 h J5 MBS 5=, BB 7E 37 CHE3F
FaH 16 h Jg , BB T TG T E0% 5% , IR B Hun-
gates B G CETE 75 CKIEH M 15 min, BUFE
HATTE T . FITCREST 2RI 1 mL 176 B
BJE,7E1.0x107* ~1.0x 10" "R B EHL 0.3 mL
REAE MRS BifiE (pH 5.2) 5%, B8
FEW 3 APATHE, FILCEFE 37 °C,5% CO, #55%
Farh B 9R 24 h, BOF L B 5 $0Ch 50 ~ 150 1)
ML, SFBERRER

FAE R R AR
S}n = nl/no
Su AEIT 75 CHEFE T ) B A G L BRAT B A7

HE;
no A IMAKE PR AE mL 35 E 5L
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ny NATHAEER 15 min J5 5 mL 35 B
MRS W% : HE H B, 10 g; F AR E, 10 g; B2 R
BR,5 g BERE 5,2 o MARIR — %% ,2 o H A
¥5,20 g; LK BEREE,0.58 g; MUK B BR %S, 0.25 g;
BEEREM 5 g; MR - 80,1 g; 2818 7K ,1 000 mL; pH A
6.7, T Hungates R E H, BANERE 20 mL 1
MRS W, HRRETLTHE N GG, BEH 1 mL &
FIRFLBRAT IR 37 16 h MBESRY), BB 7E 37 CHE
F4a 16 h 5, BURE | mL TR ERT
WE 1A G, B 1 oL BT E USSR, i
B ERLE TSR 1| oL #HTHERBR,
E1.0x107% ~ 1.0x 10~ "B HL 0.3 mL # B
£ MRS 3l (pH 5.2) L3560, BREEES 3 4 F
170 SEILECEAE 37 °CL,5%CO, HIBESRAE T, 1555 24
h, BUEETEECH 50 ~ 150 N HE L4, LAFBIER R
G,

FERTE AR

Sy =ny/ng

Sp: & 1A ARG W5 B IR LR i

no N HHTE mL 15 B4

ny AR 1A EE oL ISE S
1.5 KESHHA

RER SR, X 6 S gm B REL
FRAF B R B R R ST, i34k IR 6 (& 6 7K
SER AT R AT L HE, AR 6 R R, 3
REMHETETEILE MRS R NEERR

1.4
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st R R 1, B SRR FKE L3 2.
R EA RN FE 3, BB 3 MNEE,
BFREFREF 1000 mL #ETE i 3E 600 mL 55573,
¥ 5% B B M ILRAT B =Y, B AE 37 C,
5% CO, Kok o HEfh 24 h ZJ5 , BUREIN & A [R]85
FREL P TE B R B, VA T U E SR IR BIR B L,
FEIRIG 5 R, B FP IS FR LB 1 mlL 35 3R W4T
BERBIE, £ 1.0x 107* ~ 1.0 x 10" # B HL
0.3 mL # B IE A Hungates R E W, 52035, 15
3% 24 h 5 , BUEEBCN 50 ~ 150 EHE , BH B
BE 3 AFATHE, P IER R G R

F1 6KkF6ERHIRITE
Tab. 1  Uniform design for six levels with six factors
6 4 6 4 5 2
5 1 4 1 2 4
3 2 3 5 6 6
2 3 1 2 4 1
1 6 5 3 3 5
4 5 2 6 1 3

x2 BEFEHRMKTE
Tab. 2 Ingredients and levels of media

B ERS KXo F
A ] /h 15 16 17 18 19 20
HEWE/ (L") 10 30 50 70 90 110
BE/(grL7)) 10 20 30 40 50 60
Bl (gL 5 10 15 20 25 30
BEFEM /(g L71) 5 10 15 20 25 30

10 12

WERE/(¢L7) 2 4 6 8

BRI RBENEZBIEFEMNAK

Tab. 3  Composition of media decided by uniform design

BRES i8] /h BER (L) BR/ (L) EAW (L) ERER/ (o L) R/ (L)
1 20 70 60 20 25 4
2 19 10 40 5 10 8
3 17 30 30 25 30 12
4 16 50 10 10 20 2
5 15 110 50 15 15 10
6 18 9% 20 30 5 6
1.6 Stk B (B B 77 %ok 4% R R A A T B A o

RESERARATEYSRITS25F
BESRZEIT PR MG O3 R IR R
STV 4.0 JiL, ST BT EE , R EHE A

2 HGREHH

2.1 AR
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A K 2 o B R — R R A K e
RS W A AR A — R B 42 7 S IR X B AR K
B RE AT 4 BB, IER BRI
B AERIF RSN SR, X - B, MY
RINBEAZS TR, MAEYSEE SRS T
N F AR T IR, R & 7= A 4 e )
JO A SR IE AT R o R B KR AE Y
XoF T PR B 38 I 2 I, TR A AR K B 2 LT
B B, R AR B B K R R — B B, BRI
I ARBCE RN, A E BN, (HEE] T X0
MIAH , TR A KB SR RIHFE LA S 4 IE
AR YRR AR EREEERT
M. RREHRMEE KBRS T BB T Vi
I B. TR R TR, B KILRIT
BRAKILME 1 fia, NE 18I, BRI
FRAF R MR AT LRET A F RS, Eid 2 h 2
JEM 1.0 x 10° MEFRE EF, 25 22 h #iE
1.0 x 109N B %%, 5] 40 h, 40 B B B R T 1R 2%
TR, FEEE R FREE R REE TR, 3%
FRE AP ERGT WS | R B e,
AREENEREE AT WEEREEEL, B3
BRTEREEERD . NERKMERTUER, B HIK
FLERIT A W BN R TERE 5 20 ~ 28 h, — &2
BRI, RS E RS, X —
BT AT SCER B A, FT AR A 3R AR AT 1 B ) RS o
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AW (log™)
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B1 FREABFEERKHE
Fig. 1 Growth curve of Lactobacillus reuter

2.2 THERAFER
% {7 EG LR AT B AN ] 6] ) T A e B L% 4.
23t 2 h ERERACEE , B R LA B B E
JUFRFFE 100% AETE 3, 2158 4 h R R TR
J72% %5 6 h FFEN 34.4% , i X BUE H EAEW
22 (1997)M5E 19 43 B B 3 AN B F i i FLERAT B
MAEERS . PHEIABRHER | MaBE T2

T R L PR TR T, 3 o T L Ao R A
iV B AR R B AR Y, t R I iR
AR RSB ERTEREAEE T 6.
F4 pH2.0 HAEAERBEXS FRIE
TEERERENIE
Tab. 4 Effects of pH 2.0 treatment on Lactobacillus

reuteri concentration at different time

CFU/mL, %
B [E] /h
by}
nH 0 2 4 6 8
WEEWRE 2.5x10 2.4x10 1.8x10 8.6x10F 1.3x10°
3R 9%.0 72.0 344 0.5

x5 AEEFEMNFERABTE
EERER I
Tab. 5 Effects of different media on

Lactobacillus reuteri concentration

10° CFU/mL
B3k

FEE =
1 2 3 4 5 6
1 1.7 3.0 1.2 2.1 0.10 2.1
2 1.8 4.2 1.4 2.0 0.11 2.2
3 2.5 39 21 24 0.10 2.3

2.3  THRFFIER

BRI EZE 75 CAFE 15 min J5HTE
BWEIT -

REFERT 3.1 % 10°,75 CALHEG 9.7 x 108, 771G
2N 31.3% . —MRAFHE R THIDRLIR BE A 70 ~ 85
CZIa, BHKABRITE LT 75 CZJa 7GR EE
K E 31.3% , X —FUE Ho g R FLERAT B A, {2 EL iR
EMALBRITEA SR Z R Fuller BZ5HTAFT
YERIRE , FLBRAT B 21t 75 CHI R IR ALFE 10 min
ZIEEA FERAEER, U — R LR AR R
LB BT AT 3Z AL 4 R R, VB R PR RHES
SAMIFHRTIE. HEH IR Z G AR W 2
FLERAT B VE N RDENAS IR B R Z R B R R 2 —
AT (25 5 F B FQ 2L BR AT B 1 Tt A B 7 XoF
TR TR IR o R A
2.4 WIRAAER

B RFLRIT AR I TS YR 6.2 x 10"
CFU/mL, %58 1 A ZJG1E W E R 5.3 x 10°° CFU/
ml, R AFIE RN 85.5% . X—4E R 5HE K&K
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BRERRA —ERFE , AT REI B RIL R RTEL
FoH LV BE R , Al = RIS e IR R AR AL A
AR HOVER, TR A T BASE T
2.5 LRESHHL

A% S8 5 e 2 D R L R T A R B A

BRI R 28 2 A i (8] | B 4 7 25 0 AR L R
TR TR 3 R AT AR R B LA % A AR 2k o B i
B, AL HI 4 53 2 LA MRS 5 3% 19 2 B 73
JoFEht . AR IR S K 6.

*6 FRRIBHELABSHRMME

Tab. 6 Optimal results for fermentation parameters of Lactobacillus reuter

Y; Xy X X3 X4 Xs Xs Yonax/ Yinin K AR Y
Y, 20.00 10.00 60.00 30.00 5.00 12.00 5.16 1 5.16
ZEBRNMYY  20.00 10.00 60.00 30.00 5.00 12.00

T X, X0, X3, Xy, Xs T X S BUCSRES (8] R ETHE (REHE R 2R B e B B B AT AR IR 8%

3 g

(1) BHERIRITREERES 20 | 28 h 2/
TE B AR ISR

(2) BRI T HRAETE 2R 31.3%),
T I P A7 1 2R N 85.5% , it BR A7 16 R W S 4% 72%
BN EHNFATE RN 19.3%.

(3) BiBfRIZh , AN R X 2 B EQ LR AT 1 1)
KT A TR BE R B, JBR R I R LA B R EE
SRR, A HAE KR TN, T B 43k
2o W TN B 2 3 VA B X L 67 A8 E S M BE A A
VLA Bl A IR EHR A R B AR S R B P AR
K, BIARFN B B ZLERFT B 35 20 58 = R B
BAER L BESHCN - A 20 h; B ZWE 10 o/L; BERE
60 g/L; JEEE ik 30 g/ L; BERRR D 5 o/ Ly I IR
12 ¢/L.

(& % x W]
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