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Screening of lactic acid bacteria and prebiotics for synbiotics
and their effects on piglets
DAI Zhao-lai, DONG Hong-jun, LIN Yong, HUANG Rui-hua, ZHU Wei-yun"

(Laboratory of Gastrointestinal Microbiology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Prebiotics (inulin, fructo-oligosaccharide (FOS), xylo-oligosaccharide (XOS) and isomalt-oligosaccharide (IMO))
and lactic acid bacteria (LAB) (S1, L7, L17 and L18) were selected for the screening of synbiotics. Their effects on diarrhea
rate and growth performance of piglets were confirmed. Results showed that, both inulin and FOS stimulated the growth of four
strains of LAB. Sl and L18 could utilize XOS, but only S1 could use IMO. With FOS + inulin (m:m =2:8) as substrate,
mixed culture of LAB (Lm) was able to produce largest amount of lactate ( (23.49 +0.67) mmol - L") after 24 h of fermenta-
tion. Both S1 and Lm inhibited the growth of Ky and mixed culture of four Escherichia coli strains (Km). Compared to LAB (S1
or Lm) and prebiotics ( FOS + XOS or FOS + inulin), synbiotics especially Lm combined with FOS + inulin or FOS + XOS
(m:m=1:1) could significantly decrease diarrhea rate both before and after weaning. Only Lm + (FOS + inulin) was observed
to significantly improve daily weight gain before weaning. After weaning, daily weight gain increased and feed/gain ratio decreased
in all treatment groups. This effect was greater in synbiotics groups than in LAB groups and prebiotics groups. The results suggest
that combination of mixed LAB with FOS + inulin or FOS + XOS may be effective in feeds for weaning piglets.
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HHE Fooks %[9] 1 ﬁﬁ?—f, DL &2 48 h 5 R Table 1 The growth of LAB in presence of prebiotics

W pH (B 4.5 DUF MRS AT, g o — 0 Lot acid bt (LAB)
A PRI R, 21 AT, 4 BRI

PR 4 AR G 1l R T 3 0 R SE M P AR FLRR . 2 LU SR FOS + + " "
XOS JJyrt, SU A LIS A K Bafr, HA SI EfR TR AHE XO0S " - _ .

R 2 288 IMO + - _
e 1) 47 M -7 AMIEORKESE 48 hE, KESH pH (A

WA IMO, Hofth 3 BRFLER B ¥ A BEAR A1 .
B, kKEE6h, Eak2rii4 &K FOS +in-

RFEm T 4.5, “+” and “ =7 represent culture pH
ulin ﬂ] FOS +XO0S ,ij& S1 ft}r’l‘ﬂﬁﬁ%jjﬁ%%ﬂ:%# value below or above 4. 5 after 48 h fermentation.
ﬂﬁ%’fﬁﬁi% (P <0. 05) H ﬁ@ 8 h, inulin %H FOS + 2) FOS: Fructo-oligosaccharide; XOS: Xylo-oligosaccharide ;
inulin 2ﬂF$L@§§E%%}?ﬁﬁg§gﬂ (P <0.05 ) 5 IMO: Isomalt-oligosaccharide. The same as follows.

inulin 1 FOS + inulin {23k L7 F=FLERAYEE ) & & T FOS (P <0.05), &M 8 h, FOS + inulin {23 L17
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Table 3 Lactate concentration in mixed culture fermenta-

tion of LAB using FOS + inulin as substrate

S1 +L7 +L17 .76 £0.219  18.76 £0.35* 19.16 +0.53°
SI +L7 +LI18 .32 +0.42>  19.24 +0.14*  21.22 0. 30"
Lm (mixed LAB) 10.16 £0.24* 19.36 £0.12* 23.49 +0. 67

mmol - L'
205 RS HFE]/h Time after inoculation
Groups 6 12 24
S1 8.12+0.411  19.39 £0.36* 22.00 =1.26"
S1 +17 4.58 +0.11"  18.46 £0.54> 21.03 £0. 39>
S1 +L17 5.14£0.20"  13.52 £0.62° 20.19 +0.79*
S1 +L18 6.47 £1.69°  15.66 £0.28°1 20.20 =0.26%
L7 +117 6.74 £0.23°  17.24 £0.44>  20.54 =0.76*
L7 +L18 6.46+0.17° 15.98 £0.31¢ 20.11 =0.27¢
L17 +L18 8.77 +0.17° 15.18 £0.62¢ 18.04 +0. 36"
7
9

W SLECHE + 38 FOS+inuling

{REEAHE X0S; FEIOHE + R A FOS+X0S
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Effect of different prebiotics on lactate concentration of different LAB cultures

2 FOS +XOS ARV Z B E % BRI ZLERIRE
Table 2 Lactate concentration in mixed culture fermenta-
tion of LAB using FOS + XOS as substrate

mmol -« L'
2051 HERP S BFE]/h Time after inoculation
Groups 8 12 24
S1 9.85+0.18° 14.75+0.39* 15.86 £0.24°
L18 6.23 +£0.35°  11.24 £0.32° 15.92 £0.29°
S1 +LI8 8.95+0.23"  12.09 +0.28" 14.75 +0. 45"

T WSS G LA R FRFRR 22 R R (P <0.05),
Note: Values in the same column with different superscripts mean

significant difference (P <0.05). The same as follows.
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Fig. 2 Viable count of E. coli and LAB in mixed culture fermentation using FOS + inulin as substrate
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0.05), A/EJCLm+ (FOS +XO0S) AAIAEIE Lim+ (FOS + inulin) 41 5 21K T FLIR B 41 Ak~ 25 24
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Table 4 Effect of prebiotics, LAB and synbiotics on daily weight gain, feed/gain ratio and diarrhea rate of piglet

HHE L Feed/Gain ratio JHE5E/% Diarrhea rate

H#45/¢ Daily weight gain

2057 Groups 1~21 Hi% 22 ~35 A 22 ~35 Hi 1~21 A 22 ~35 Hi
1 -21 day-old 22 —35 day-old 22 —35 day-old 1 —21 day-old 22 —35 day-old
Control 189.3 £5.5° 193.8 £11.3° 1. 64 +0. 04° 11.6 +1.0° 10.7 £2.5°
S1 198.0 £20. 7% 197.9 £37. 4% 1.53 0. 04" 8.7 +0.9" 7.9 £0.4>
Lm 194.3 £11. 62 207.6 £25. 1% 1.52 0. 05" 7.5£0.5¢ 7.1£0.7"
FOS + X0S 212.0 +19.3% 211.5 +8.0® 1.49 0. 06" 7.2 +0. 4% 6.3 1.0
FOS + inulin 196.7 +6.5% 214.9 +19. 6% 1.52 £0. 02" 7.3 +0. 4% 6.6 0. 4
S1 + (FOS +XO08S) 203.0 +18. 4% 218.3 £20. 6% 1.46 +0. 05 7.4 £0.2¢ 5.4£0.9°
Lm + (FOS +X08) 208.3 +14. 5% 230.6 +2.8" 1.42 0. 03¢ 6.8 0.6 4.5+1.0°
S1 + (FOS + inulin) 209.7 +12.7% 221.2 +10. 5% 1.46 0. 02 6.7 +0. 6" 5.0+0.2°
Lm + (FOS + inulin) 220.0 £10.6" 231.9 +4.3" 1.42 +0.03¢ 6.2 +0.64 4.6+1.6°
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