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Effect of Novel Lactobacillus plantarum KCC-10 and KCC-19 on

Fermentation Characterization of Alfalfa Silage
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ABSTRACT

This study investigated the effect of novel Lactobacillus plantarum KCC-10 and KCC-19 on the quality and fermentation
characterization of alfalfa silage at the experimental field of National Institute of Animal Science, Cheonan Province, Korea, from
2013 to 2014, and this experiment consisted of the following three treatments: control without lactic acid bacteria; treatment
inoculated with L. plantarum KCC-10; and treatment inoculated with L. plantarum KCC-19. The contents of crude protein, acid
detergent fiber, neutral detergent fiber, total digestible nutrient and in vitro dry matter digestibility of alfalfa silage were not
affected by either L. plantarum KCC-10 or KCC-19. The pH of alfalfa silage in L. plantarum KCC-10 and KCC-19 treatments
decreased as compared to control. The level of lactic acid in L. plantarum KCC-10 and KCC-19 treatments increased (p<0.05),
whereas the contents of acetic acid and butyric acid decreased(p>0.05). In addition, the numbers of lactic acid bacteria in L.
plantarum KCC-10 and KCC-19 treatments increased as compared to control (p<0.05). Therefore, these results suggest that the
inoculation of L. plantarum KCC-10 and KCC-19 into alfalfa silage can improve the quality of silage through increased lactic
acid content and lactic acid bacteria.
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Table 1. Nutritive value of alfalfa silage according to inoculation of lactic acid bacteria

cpt ADF® NDF * TDN' IVDMD*
Treatment
(DM%) (DM%) (DM%) (DM%) (DM%)
Control 18.96 27.72 46.96 67.00 68.65
LABT KCC-10 19.17 28.21 46.40 66.61 70.35
LAB KCC-19 19.37 27.48 46.39 67.19 70.29

" LAB: Lactic acid bacteria,
nutrient, " IVDMD: in vitro dry matter digestibility.

KCC-10 2 KCC-199] HAZFoA] LI Al
° }‘%]ﬂﬂ’ A4, TDN 3+ Z12]aL in virro &43
Aokt

=
FAZ9l HSSEATE Kim et al. (1999)2
A=

ST <R

9 AT HarelA gkt AlAel whet
ADF % NDF &% Wisprp gz gival fed & A
Mk Aibtel web Fepdsty i Hdoh aejRe
KCC-10 ¥ KCC-199] o]&4 TX& 93] B AlRZAE9]
AtE7EA] Wslel] digh theksk g <to] o] Fojxjop &
Ao Aztech

2 ot it

==

5h Allelxlel pH 2 |74+ Btes

Sztal AL ElR) ] pHS}F F714F 352 Table 29F 2t
KCC-10 ¥ KCC-19 HZ ol sl &Zu} AldE]#]] pH
T FAFJoY FAAQ Heols HolX] gkl Ak
Zo YhzTo] Hs] KCC-10 ¥ KCC-19 HEFNA &=
7FE ot (p<0.05), ZAF = Uk S |53 RS

¥ CP: Crude protein, ¥ ADF: Acid detergent fiber,

'NDF: Neutral detergent fiber, 'TDN: Total digestible

etk 1gla AldEn] S3e RE xial%oﬂﬁ LIPS
(99 FHoR Uehtou AR 31gS W KCC-10
9 KCC-19 HEste =z F71ESdch

3. gl Afde|x|e| o|MEA Bs)

ot

A2 A

Table 304 Hi=nbo} ), ddut Apde]A] Tl A=

Zakto] oF 11.5x10 cfw/g?] AEE H o} KCC-10 2
KCC-19 HEFETolME 43.5~745x10 cfugz  Z7HE A0t
(p<0.05). 18]l gRe} #FFo]&= KCC-10 ¥ KCC-19%

HEFo=A AT

o]4fo] @ AtdEA|e] AWE gofd HW o4
Apd A A ZEA] KCC-10 2 KCC-19 HFol o8] 2xtet
FEENL B pH i 2Efal st 57 S7F
Hom AdeEA] FAE FAEHAY B AT7ES

AP AL A e FEATI7T Asl gkt HEol Za

%ko

Table 2. Changes of pH and organic acids on alfalfa silage according to inoculation of lactic acid bacteria

Treatment pH Lactic* acid Acetic acid Butyric acid Flieg’s
(DM" %) (DM%) (DM%) score
Control 3.99 6.04b 0.60 0.02 80
LAB' KCC-10 3.71 12.33a 0.95 0.05 100
LAB KCC-19 3.72 10.72a 0.72 0.05 100
" LAB: Lactic acid bacteria, *DM: Dry matter
a and b: Means with different letters within a column are significantly different at the 5% level.
Table 3. Changes of microbes on alfalfa silage according to inoculation of lactic acid bacteria
Treatment , LA? 4Yeast 4Fungi
(x10°CFU’" /gram) (x10"CFU/gram) (x10"CFU/gram)
Control 11.5b 10.50 5.00
LAB' KCC-10 43.5a 1.00 0.01
LAB KCC-19 74.5a 6.50 1.00

"LAB: Lactic acid bacteria ' CFU: Colony forming unit.

a and b: Means with different letters within a column are significantly different at the 5% level.
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