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A.  Introduction

There are abundant quantities of agricultural residues or by-products

Unfortunately, their charactersitics are:
- Most of them contain low protein --> insufficient nitrogen supply 
- Low readily available carbohydrate
- Highly lignified cell wall material
- Poorly and slowly digested
- Possible presence of toxic residues such as fungicides, pesticides and 
herbicides

Need treatments Chemical treatments
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Chemical treatments can be used both for: 
(1) improving feed quality, and 
(2) maintaining feed quality (conservation purpose) 

Related to feed conservation, chemical treatment is aimed to inhibit the 
growth or the activity of spoiled bacteria such as Clostridiaspp. --> 
especially when the moisture content is high (e.g., dry matter < 85%) 

Chemical treatments can be divided into:
(1) Acid treatment
(2) Alkali treatment

Chemical treatment
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Umumnya pakan dipanen pd saat masih mengandung KA cukup tinggi shg dpt 

memacu pertumbhan mikroba : Fungi, bakteri, yeast, mold, dll.

Bhn pakan yg tdk kering dan kena kontaminasi microba :  kualitasnya menurun dan 

feed efisiensi jelek.  

Scr umum disamping pengaruh respirasi dan bakteri, fungi dalah penyebab 

kerusakan yg utama krn bbrp jenis jamur sperti : Aspergillus flavus, Fusarium 

dan Pennicilium dpt menghasilkan racun yg membahayakan kesehatan ternak 

jg manusia yg menghonsumsi produk ternak.  

Contoh : Aspergillus flavus menghslkan aflatoxin dpt dikeluarkan dlm susu sapi 

menjadi aflatoxin-M.

Pengawetan umunya dpt dilakukan dgn cr :  

Pengeringan sampai KA 14-15% dimana microba tdk dpt tumbuh

2. Ensilase dlm kondisi unaerob, kelemahanya pd saat dibuka ke ternak cpt terjadi 

kontaminasi bakteri dan mold. 

3.  Penambahan bakan kimia utk mengontrol microorganisme

Penggunaan asam organik lbh sering digunakan drpd asam anorganik 

Dr hasil pengujian asam organik lebih baik hasilnya  

B.  Acid treatment
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Propionic Acid

Asam propionat ini baik digunakan sendiri atau dicampur dgn asam 

asetat dapat menghambat :

respirasi dr biji2an

aktifitas mikroba dalam biji2an

Asam ini mempunyai kapasita anti jamur dan anti bekteri

Dosis penggunaan A. propionat : 

0.4 % pd KA 18%   -----------Ą 1.7 % pd KA 40 %

Peranan A. propionat dpt diganti dgn a. acerat atau a. format  

Kehilangan nutrisi pd biji2an :

1.  Respirasi stelah panen akibat enzym : 

Loss DM 2-8 % kalo cuaca baik bisa 

16 % ps saat cuaca buruk 

2.  Waktu panen KA 25 % sampe jadi pakan bs hilang

3.4 % ketika diberi pengawet asam propionat 

3.1 % ketika diberi pengawet ammonium butirat

7 % kerika dikeringkan dgn mesin sampe menjadi 14 % KA

Pengaruhnya thdp ternak :

Tdk ada pengaruh yg (-)  pd ternak selama digunakan sesuai aturan
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Perlakuan Asam pd Silase Ikan  

Sejumlah asam ditambahkan pd Ikan utk menurunkan pH : 2-4.

Sehingga tercapai kondisi bs awet.

Bisa digunakan Asam anorganik pH hrs 2 (asam sulfat, asam clorida)

Asam organik pH 4 cupup ( asam format) 

Apabila menggunakan asam clorida atau sulfat    

Penambahan asam dihitung dr  14 N asam/100 kg ikan segar

= 0.14 x % PK + 0.9 % Abu

Sebelum diberikan ke ternak perlu dinaikan pHnya Ą 4 dengan 

menambahkan kapur (tulis) Ą 20 ï50 kg.

Dengan asam format cukup digunakan = 0.25 x % Abu / 100 kg 

Dosis ini utuk musin dingin, pd musim panas bisa 2x lipat.

Dibanding dgn asam sulfat hanya digunakan 1/4nya dan tdk perlu di 

netralkan krn pHnya sudah 4.

Penggunaan terbaru :

cukup 3 ï4 ml /kg, ikan di cacah dan diaduk merata. 

Silase ikan biasanya akan berbentuk cair/hancur akibat enzim 

Kelemahanya banyak N protein dirubah menjadi N-Ammonia
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Moisture content 
of sorghum

Mendez-Albores et al. (2009)
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Mendez-Albores et al. (2009)
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Some organic acids:
- Citric acid
- Propionic acid
- Fumaric acid
- Lactic acid
- Formic acid
- Benzoic acid
- Sorbic acid
- Malic acid
- Their salts, particularly sodium, potassium or calcium 

salts (ex: calcium formate, calcium propionate)

Organic acids
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- Lowering stomach pH
- Inhibition of pathogenic bacteria Ą ex: E. coli
- Energy source Ą intermediary products of tricarboxylic 

acid 
- Improve mineral utilization Ą form complex with 

calcium, phosphorus, magnesium, zinc; more favorable 
pH for phytase to hydrolyze phytate

- Stimulating pancreatic enzyme secretion
- Improve performance and nutrient utilization

Effects of organic acids (monogastrics)
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Hassan et al. (2010)

Asian-Australas. J. Anim. Sci. 

23, 1348-1353
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NaOH treatment
How to do:
- To soak straw in NaOH solution, drain and perhaps wash (Beckman 
method) --Ҕ ŘƛƎŜǎǘƛōƛƭƛǘȅ ҧΣ ōǳǘ 5a ƭƻǎǎ ƛƴŎƭǳŘƛƴƎ ǾŀƭǳŀōƭŜ ǎƻƭǳōƭŜ ha
- To spray NaOH solution onto the straw and allowing to dry --Ҕ ҧ ƴǳǘǊƛŜƴǘ 
recovery

Effects:
- Disrupting lignin-carbohydrate bonds
- Higher digestible DM and NDF (improved digestibility)
- Effect on phenolic acids that are ester-linked to the cell wall --> reduced 
concentration and increased ruminal disappearance of p-coumaric and 
ferulic acid

C.  Alkali treatment
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Plant cell wall structure

http://www.ccrc.uga.edu/~mao/intro/ouline.htm

http://www.ccrc.uga.edu/~mao/intro/ouline.htm
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http://micro.magnet.fsu.edu/cells/plants/cellwall.html

http://micro.magnet.fsu.edu/cells/plants/cellwall.html
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Canale et al. (1990)
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Chen et al. (2008)
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Chen et al. (2008)
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Chen et al. (2008)



Department of Nutrition and Feed Technology

Chen et al. (2008)
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Alam et al. (2005)

Ca(OH)2 treatment


