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AIM

To examine the relationship between L-lactate and 
total lactate (DL-lactate) in a range of silage types

HYPOTHESIS

Mix of lactic acid bacteria will result in a L:DL-
lactate ratio of 0.5 (racemic)

CONCLUSION 

• Across a large set of silage samples, a racemic 
production of lactate seems valid

• Different types of silages and inoculants differ in L:DL-
lactate ratio, whereby a racemic lactate production 
cannot always be assumed

BACKGROUND

Lactate production is essential to produce a well-preserved 
silage. All lactic acid bacteria produce lactate in both D- and L-
isoforms, but the ratio of isomers is highly dependent of species

If L-lactate concentration in silages can be used as predictor for 
total lactate concentration, it will be an advantage as L-lactate is 
easier and faster determined than total lactate

Figure: L-lactate as function of DL-lactate across maize silages (□), grass-clover silages (∆, +), 
seaweed silages (○), sugar beet silages (×) and pure grass and clover silages (◊) with the 
hypothesised L:DL-lactate ratio of 0.5 (—, y = 0.5x) 

RESULTS

MATERIAL & METHOD

263 individual silage samples collected from previous 
experiments 
- 121 maize silages (1/3 natural fermented, 1/3 

homofermentative inoculated and 1/3 
heterofermentative inoculated)

- 62 grass-clover silages (1/3 natural fermented, 1/3 
homofermentative inoculated and 1/3 mixed 
inoculated)

- 36 seaweed silages (2 species x 3 ensiling methods 
(untreated, washed or with formic acid) x 2 drying) 

- 24 sugar beet silages (1/2 natural fermented and 
1/2 with formic and propionic acid)

- 12 pure grass and clover silages (different species)
- 8 grass-clover silages (wilted to different dry matter 

(DM) concentration before ensiling)

In silage extracts, L-lactate was analysed using an YSI 
Biochemistry Analyzer and DL-lactate by GC-MS

L:DL-lactate ratio were:
‐ 0.495 across all silages, and did not differ 

from 0.5 (P = 0.17)
‐ 0.09 in S. latissima seaweed silages and 0.57 

in P. umbilicalis seaweed silages
‐ 0.442, 0.480 and 0.597 in pure grass, grass-

clover and pure clover silages, respectively 
‐ 0.448, 0.484 and 0.527 in naturally

fermented sugar beet, grass-clover and 
maize silages, respectively

‐ similar in silages naturally fermented or 
fermented with a homofermentative
inoculant, but decreased when a 
heterofermentative inoculant was used

‐ 0.94 in silages, where fermentation was 
restricted by acid or a high DM concentration


