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ABSTRACT

In the silage quality, the process of fermentation and use of micro-organism as starter cultures are crucial. The present study
investigated the effect of homo and heterofermentative lactic acid bacteria as a starter culture strain on the silage quality and its
aerobic stability using meta-analysis. Total 19 studies were used in the analysis. According to the strains of lactic acid bacteria
used, experimental groups were assigned to heterofermentative (HEL), mixture of hetero and homofermentative (HHO), homofermentative
(HOL) and various homofermentative (HOM). In each experimental group, standardized result of the treatment (with inoculant) was
compared with the control (without inoculant) using risk ratio calculation method. The effect of experimental group was also
compared. Different starter culture strains did not influence on silage pH and propionic acid production. However, lactic acid and
acetic acid production were significantly (p<0.05) influenced by the start culture strains. HOM showed the greatest lactic acid
production and HEL was the lowest. In contrast, HEL showed the greatest in acetic acid production and HOM and HOL were
the lowest. In terms of ammonia nitrogen, HHO produced more (p<0.05) than the rest of the treatment. In crude protein and
water soluble carbohydrate contents, there were no significant effects among treatments. Different strain of lactic acid bacteria
significantly influenced on the effect of aerobic stability (p<0.05). Use of heterofermentative showed greater aerobic stability and
the use of homofermentative lactic acid bacteria.
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Table 1. Lactic acid bacteria strains used in study

Effect of Lactic Acid Bacteria on Silage Quality

Study Crop Used strain Ensiling, days
Cao et al. (2011) Cabbage Lactobacillus plantarum 60
Contreras-Govea et al. (2011) Alfalfa, corn i.wﬁéantarum, Enterococcus faecium, L. pentosus, Lactococcus 60
Dreihuis et al. (1999) Comn L. buchneri
Higginbotham et al. (1998) Com — Getvopionicr. P cerevisiae, L. plantarum 90
Huisden et al. (2009) Corn P. pentosaceus, L. plantarum, E. faecium, L. buchneri 135
Keles and Demirci (2011) Hungarian vetch L. plantarum, L. buchneri 90
Tabacco et al. (2011a) Corn L. plantarum, L. buchneri 90
Tabacco et al. (2011b) Corn, sorghum L. plantarum, L. buchneri 84
McAllister et al. (1998) Chopped alfalfa L, plantarum, E. faecium 84
Fang et al. (2012) Rice straw L. plantarum 330
Ranjit and Kung (2000) Corn L. plantarum, L. buchneri 100
Kung and Ranjit (2001) Barley L. plantarum, L. buchneri, P. pentosaceu
Kleinmans et al. (2011) Com 51] i};(:;%?aial;o.aclzl;itlgctici, L. plantarum, L. buchneri, L. 60
Kleinschmit et al. (2005) Corn L. buchneri 122
Queio et a1 013 Com By e, L bt deeolucter pasarans 139
Queiroz et al. (2012) Corn P. pentosaceus, L. buchneri 97
Reich and Kung (2010) Corn L. buchneri, P. acidilactici 215
Schmidt et al. (2009) Corn L. buchneri, P. pentosaceus 120
Taylor et al. (2002) Barely L. buchneri, P. pentosaceus, L. plantarum 120
O = L plantarum™ TFHE homofermentative LABE AH&3 & pHE YWERAAIRE, 7228 FAA 2E AIEH
ATELS HOM Alg = ‘:"23}015}. ars Aol oA, 2 B9 pHZT 304 4 Alele] XSt oS EIsklTh
Aol dstal Sl aaee 99E A dHA  (data not shown). AW ow WETE FE Apde]A] e
Q HAS Fstelof gvh Aw % WA Aud 31 pHE 4.03 47 Alolo] 9AEe zom d#A vt
3 o), ZHitS AP A e} tRolA] #EE AL (Mohd-Setapar et al., 2012). welA] pHell tidt Az2ladrt
dA FA g A= B mEsekla, vl A 1 Bu F ES dEhigled, VA er mE gl
T FEshd AdE dzTe FEstd AdE volA pH WSl Hekle oz Al o7t ulgsdA ]l pH &
A aas ArEsinh webd &3 vudadrl 1 Bo 2 & fIga B 5 doh =3k vkek Alde] x| o] pHIF A
oo A At mte S d vk AEQL pH HEI (35l Ak, pHE AR ElA] FE dd
& S Ag7te #xF3E pH 23t 27w £ V|Eer I g3t vita & ¢ 9l Zlojth
73-F, pHel gk Aaa= 1 By 2 s 20 "ok AbdElA W Bk *3’“%“’1] gk Z3= Fig. 1BolA B
= 23 2ok skt FRE 2EE AIETE Y] &
2. AtdElX] EH EY o4 Aol 7t TEHEH AT (p<0.05). heterofermentative LAB
g AFHEoR AR AET (HEL)Z7F the AldTEel M|
AtdE| = el pHeE fr71htel tigk Al &3 Fig 1614 ske] fo2 vhe ik A 835 YeEpliich (p<0.05).

ol
HiE A 2ol BE AETELS |
< HERISlH & AgTEe
YERRATH (Fig. 1A). B 2AF

urh 2 AR @
Foll vlstel e pHE

==
T AFo] thxTrel nlste]

8]3 @Y homofermentative LAB 5 H. U= slup o)Ak
9] homofermentative LABE 74| ARESl= Alo] foldoz
w2 2 A S YehE Boz FRIEATH(p<0.05).
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Fig. 1. Effect of different starter culture strains on silage pH (A), lactic acid (B), acetic acid (C) and propionic

acid (D) productions. Treatments: heterofermentative LAB (HEL), mixture of hetero and homofermentative
LAB (HHO), homofermentative LAB (HOL) and mixture of different strains of homofermentative LAB (HOM).
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carbohydrate (C) productions. Treatments: heterofermentative LAB (HEL),
homofermentative LAB (HOL) and mixture of different strains of homofermentative

mentative LAB (HHO),
LAB (HOM).
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