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Silage of by-products  of  orange.  Evolution  and 
modification  of  quality  of  fermentation 
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- Silage of 
addition of 4% of of to 

silage. 

- fermentaire de  l‘ensilage  de pulpe d’orange”.  L‘ensilage  des  sous-produits  de  l’orange  (principalement 
peau) est experimenté en micro-silo - 4 traitements sont realisés:  avec  addition  d‘acide fortnique 4%, de pulpes de  betteraves 
déshydratées,  de  sel 25 glkg - et controlé. Les résultats  montrent que, du fait de  leur  grande  richesse  en eau,  les sous-produits 
de  l’orange  sont très fermentescibles; c’est le sel  qui  limite le plus  les  fermentations mais  c’est  l‘acide formique qui  donne  le 
meilleur  ensilage. 

Introduction 

The use as animal feed of of 
obtained in the canning has been by 

1982.  Ocio et al. 
1989). 

One of the  most aspects study 
is the evolution of its quality, in  which the 

volatile fatty acids (Villalón  and 
1961; 1973)  and the of 

1952). 

is the inexistence of data to the silage of 
of which has led to  this in 

which an attempt is made to study the and 
the best way  of achieving  a good 
the use of additives 1985). 

Material  and  methods 

The was out  on  what 
mainly  peel, washing  and of the segments 

of the This was put in sam- 
ples taken at days O, 2, 4, 7, 12, 24, 36, 48  and 100. 

At the end of this we  analysed  the  lots  to 
which acid  had  been  added at 4% (F) (62.5 gkg), 

of (P) (62,5  g/kg)  and sodium 
(S) (25 gkg) and  a lot as 

The following lac- 
tic, acetic, and 
ing to the methods by Canale et al.  (1984). 

The by means of simple 
sion analysis, analysis (Least 

to between  the lots. 

Results  and  analysis 

Lactic acid a 
the silaging l), 

in the days  and  always  within  the limits 
by Catchpoole and (1971)  as being optimum  in 
a lactic that  is  between 3 and 13%. These 

of et al. 
(1973);  Gouet et al.  (1979)  and Luis and (1985), 
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Table 1. 
ters  in  silage of orange  by-product (% dry 
matter). 

ofLactic Acetic 
sample  acid acid acid acid acid mattes 

O 2,30 2,OO 0,03 O 0,06 2,09 21,60 
2 8,96 5,33 O 0,06 O 539 22,78 
4 9,03 6,70 O 0,06 O 6,76 18,29 
7 6,83 6,06 0,03 O 0,20 4,29 20,lO 

12 7,30 6,26 O 0,03 0,33 6,62 18,42 
24 7,33 4,90 0,03 0,03 0,06 5,02 2355 
36 8,96 5,46 0,20 0,06 0,03 . 5,75 18,46 
48 8,36 6,43 0,33 0,13 0,36 7,25 19,32 

100 8,90 5,73 0,43 OJO 0,46, 6,75 22,13 

who mention that is  an initial develop- 
ment of lactic acid with  a  maximum 

1) to lactic acid but showed a 

ly initial to val- 
ues  of  between 0.10 and 0.46%, levels to 
obtain good silage (Table 1). 

The of total volatile acids was  always 
below that of lactic acid the silage as 

by Catchpoole and (1971). These 
coincide with those of et al.  (1985),  who 

note that pulp and maintains high 
levels of lactic acid because of the high  con- 

of soluble in its composition 
(15% to et al. (1984). 

An analysis of the influence which  the addi- 
tives have on the silage (Table 2) showed that the 

of lactic acid to the 
(13.80%),  a level which  even the optimum lim- 
it (13%) by  Catch- 
poole and (1971), this the high 
mentative potential of the studied. The quality 
of lactic acid by the addition of acid 
(10.23%)  was not high, although the between 
the of lactic acid and total volatile acids 

with  this than  with the 
7.68% as opposed to 12.32, 12.52 and 12.91%, 

basically because the of acetic acid  in  the lots 
with acid  was  noticeably less. 

The smallest quantity of in the 
lot with sodium (0.10%)  and  did  not 

level advisable 
although the volatile acid as 

the levels of lactic acid, as is 
ed by Catchpoole and (1971). No significant dif- 

- 14 

Table 2. (% dry matter) and  vari- 
ance  analysis in  various  treatments of 
orange  by-product  silage. 

Lactic  Acetic 
acid acid acid acid acid 

(level of signif.) (0,474) (0,611) (0,971) (0,801) (0,801)  (0,615)  (0,402) 
Sodium 8,26*  11,83* 0,46' 0,13* 0,10*  2,48*  22,17* 

acid 10,23*  6,96* 0,46* 0,13* 0,13*  2,71*  20,28* 
pulp 12,30*  11,53* 030" 0,16* 0,13*  2,73*  17,95* 

13,80*  12,06* 0,56* 0,16* 0,13*  2,98*  22,55* 

was  noted  between the 
-this 

Acetic acid (Table 2)  was lowest with 
acid  (6.9%),  much  below the of lac- 

tic acid. Thisis because acid inhibits the 
ic a fact which (Castle and 

et al. 
son et al. 1982; 1984 and 
et al. 1988). 

acid (Table 2), the values 
the lots showed no significant the con- 

fluctuating between 0.56% in the and 
0.46%  in the with acid  and sodium 

The lowest values 
acid obtained with the with acid 
and  sodium (0.13%). 

' can  be concluded that, in 

it does not the maximum of lactic 
acid, it is the lowest values acetic acid 
and  total volatile acidity  (7.68%), even 
between lots significant. These in 

with those obtained by Castle and  Watson 
(1985). 

As  can be seen Table 1, silage tends 
to As with the acids, the 
changes in manifest themselves the 5 
days of silage, as by Ashbell et al. (1987). As 
the of the pulp is 
due to the  high content of and acids 
et al. 1985) it is not that  the final is low, 

to that obtained by Volcani and (1953) 
and  Volcani  and (1953), which indicates the 
good of the 

in between 
ent (Table 2), it is of note that the lowest 
value was obtained with sodium (2.48%) and the 
highest belonged to the (2.98%), with significant 

between  them. This is not in with 
et al (1988)  whose showed no significant 
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of the silage fluctuated the 
whole finishing with  a value only slightly 

the initial value, 22.13% 21.60%. 

This slight in might  be due to the 
content, a consequence 

of the to which it had  been  submitted. 
Only has completely 
the silage be totally  stable. 

et al. 1967, 
1968) coincide in that  in silos with  a high level 
of humidity the should be to the 
limit. This would explain why in silage of 

stabilizes easily as it 
es 

Conclusions 

The level in the mate- 
is due to and  this limits the 

silage quality to  a extent, 
ment of ventilation advisable. The evolution of 
the acids silage a lactic 
tion, in  which the of lactic 
that of volatile acids. 

with acid in a 
tation value of the 

it acts by limiting 
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