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A. Introduction

There are abundant quantities of agricultural residues eptmducts

Unfortunately, their charactersitics are:

- Most of them contain low proteir-> 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 ] l:> Chemical treatments
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Chemical treatment

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@estridiaspp.-->
especially when the moisture content is high (e.g., dry matter < 85%)

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

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 : Asperqgillus flavus menghslkan aflatoxin dpt dikeluarkan dim susu sapi
menjadi aflatoxin-M.

Pengawetan umunya dpt dilakukan dgn cr :

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

2. Ensilase dim kondisi unaerob, kelemahanya pd saat dibuka ke ternak cpt terjadi
kontaminasi bakteri dan mold.

3. Penambahan bakan kimia utk mengontrol microorganisme

Penggunaan asam organik Ibh sering digunakan drpd asam anorganik

Dr hasil pengujian asam organik lebih baik hasilnya
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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% ----------- A 1.7% pd KA40 %
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 lkan

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 A 4 dengan
menambahkan kapur (tulis) A 2071 50 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 37 4 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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Fig. 1. Effect of moisture content (g/kg) and citric acid on aflatoxin degradation fitted with an exponential decay function.

Mendez-Albores et al. (2009)
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Table 3
Physicochemical and viscoamylographic characteristics of the milled sorghum before extrusion-cooking.

M.C. (g/kg) Citric acid N (g/kg) Powder crude sorghum
pH M.C. (g/kg) Colour (AE) Onset (°C) Viscosity (cP)
Adjusted to 200 0(0) 61+67°% 21041 38402 67 £0.2 779 £ 41
0.5(3.6) 58+33% 21042 38+ 04 67 £ 0.2 684 + 1.8
1(7.1) 56+34= 210+2 38+ 02 67 £ 0.2 651 + 2.0
2(143) 52+ 447 200+ 2 38+0.2 67 £0.2 603 £33
4(28.6) 48 £56™ 200+ 1 38+ 06 67 £ 0.2 578 £09
8(57.1) 44+£53% 210+1 40 +£ 01 67 £03 503 £ 21
Adjusted to 250 0(0) 61+427% 250+4 39+ 05 67 £ 0.2 771 £ 18
0.5(6.0) 58+23% 25042 38101 67 £ 0.2 636 £ 1.3
1[12 1) 55+584 250+ 1 39+ 01 67 £0.2 587 £ 16
2(24.2) 51 +34% 250+ 1 39 + 05 67 £ 0.2 559 £ 2.5
4(484) 45463 25041 39 £ 0.1 67 £03 510 £ 3.0
8(96.8) 39+£36~ 250+1 41 + 01 68 + 0.2 346 £ 0.7
Adjusted to 300 0(0) 61+427 300+ 1 39+ 03 67 + 0.3 774 + 4.0
0.5(8.9) 58+ 88* 30041 394101 67 £ 0.2 608 £ 3.8
1(17.8) 55+47% 300+1 39+ 05 68 + 0.2 533+20
2(355) 49 +56= 300+ 1 39402 68 +£ 0.2 499 £ 37
4(71.0) 42 £47* 30041 39402 67 £ 0.2 44319
8(142.1) 37+£457 3002 43 + 01 67 £0.2 243 £ 03

Mean of three replicates + standard error.
M.C. = moisture content; N = normality.

Mendez-Albores et al. (2009)
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Organic acids

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)
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Effects of organic acids (monogastrics)

- Lowering stomach pH

- Inhibition of pathogenic bacteri4 ex:E. coll

- Energy sourcd, intermediary products of tricarboxylic
acid

- Improve mineral utilizatio®, form complex with
calcium, phosphorus, magnesium, zinc; more favorak
pH for phytase to hydrolyze phytate

- Stimulating pancreatic enzyme secretion

- Improve performance and nutrient utilization
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Table 2. Effect of dietary treatments on growth performance of broiler chicks

- Dietary 14-21 days 22-28 days
Diets treatments WG FI  FCR WG FI  FCR
Control 347° 566 1.63° 407" 630 1.67°
Diet 1 0.06% 374° 592 1.58¢  457° 728 1.59°
galliacid
Diet 2 0.1% biacid  348° 559 1.60° 426® 702 1.65°
Diet 3 0.02% 349" 562 1.61°  440® 727 1.65°
ENTANY 11
SE of means 4.3 +5.7 +0.01 6.9 +106 x0.01
Significances * NS *E * NS HE

*4 Mean within each column with no common superscript differ significantly (p<0.05).
* p<0.05, ** p<0.01, *** p<0.001. NS = Not sigmficant (n>0 05}

29-35 days 14-35 days

WG FI FCR WG FI FCE.

458° 833° 1.82° 1,212 2,079® 1.72°

574° 925° 1.61° 1,405 2245  1.60°
Hassan et al. (2010) 479° 335%' 1.75° 1,253*  2,097° 167°
Asian-Australas. J. Anim. Sci. 490° 856" 175° 1279 2145 168
23, 1348-1353

£129 128 £0.02 +21 +222 +0.02
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Table 4. Effect of dietary treatments on intestinal bacteria of
broiler chicks at 35 days of age

Diets Dietary E. coli ssp. Salmonela ssP.
treatments log ;o cfi/g log g ctiv'g

Control 6.392° 5.491°

Diet 1 0.06% 4.415° 3.690°

galliacid

Diet 2 0.1% biacid 4.459° 4.194°

Diet 3 0.02% 5.151°" 5.513°
eNramycin

SE of mean +0.21 +0.21

Significances Gk A

a-C

Mean withun each column with no common superscript differ
significantly (p<0.05).
kdE n<0.001.
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C. Alkall treatment

NaOH treatment

How to do:

- To soak straw in NaOH solution, drain and perhaps wash (Beckman
method)-HF RAISAGAOAEAOE mEX o0dzi 5a f ;
- To spray NaOH solution onto the straw and allowing to-dfy vV dzi}
recovery

Effects:

- Disrupting lignircarbohydrate bonds

- Higher digestible DM and NDF (improved digestibility)

- Effect on phenolic acids that are estarked to the cell wall-> reduced
concentration and increased ruminal disappearance-obpmaric and
ferulic acid
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Plant cell wall structure
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http://micro.magnet.fsu.edu/cells/plants/cellwall.html
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TABLE 1. Effect of NaQOH treatment on fiber and protein composition of orchardgrass hay,

Solution
Maturity  volme! NaOH?  NDF ADF cH’ cct Lignin  CP
(% of DM)
Prehead 0 0 63.17 31.04 32.13 28.20 2.84 17.01
125 0 6396 377 .19 21.17 336 15.12
125 2 64.59 2.3 2.23 28.40 320 16.09
125 4 62.40 12,62 2978 28,19 363 15.04
125 6 62.75 31.72 31.03 28.24 326 15.16
125 % 59.79 30.71 29.08 26.69 364 1524
SE 59 2 61 62 37 76
P . L . NS NS NS
Head 0 0 70.79 219 28.60 35.48 6.54 8.86
125 0 7225 4261 29.64 36.64 5.43 8.32
125 2 69.92 4220 2117 15.31 6.33 8.39
125 4 69.46 42,06 2139 35.44 6.80 8.52
125 6 69.96 41,35 28,61 1371 7.16 8,69
125 8 65.43 3996 25.46 3438 5.16 8.46
SE 44 2 49 49 39 28
P * L2 2] » NS NS HS

IMiltiliters applied/100 g forage DM.
2Grams/100 g forage DM.

3Crude hemicellulose.

4Crude cellulose.

*Linear NaOH effect (P<.01).
**Quadratic NaOH effect (P<.01).

***Quadratic NaOH effect (P<.05). Canale et al. (1990)

Department of Nutrition and Feed Technology




Table 1
Composition of treated and untreated rice straw used for in vifro trial

Nutrients® (g/kg DM) Rice straw treated with?
None Sodium hydroxide Ammonium bicarbonate

CP 5+15 61 £09 90 £ 0.6
NDFom 127 + 44 644 £ 8.7 709 £09
ADFom 536 £5.0 494 £ 47 519 £ 1.7
Lignin (sa) 0+44 56 £ 1.7 0+£13
Hemicellulose 191 £ 4.7 150 £ 4.1 190 £ 1.8
Ash 123 £ 1.2 160 £ 6.2 120 £ 28

® DM: dry matter; CP: crude protein; NDFom: neutral detergent fibre; ADFom: acid detergent fibre.
b Means £ S.E. (N=3).

Chen et al. (2008)
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Fig. 1. Cumulative gas production of untreated (RS), sodium hydroxide treated (SH-RS) and Ammonium bicar-
bonate treated rice straw (AB-RS) at different times of incubation.

Chen et al. (2008)

Department of Nutrition and Feed Technology




Table 3
Effects of chemical treatments of rice straw on in vitro gas production (GP) parameters at 120 h, concentration of
ammonia nitrogen and volatile fatty acids (VFA) at 24 h, and microbial crude protein at 6, 12 and 24 h of incubation

[tems Rice straw treated with S.EM.
None Sodium hydroxide Ammonium bicarbonate
GP parameters®
Potential GP (ml/g) 1405 ¢ 173.0a 158.8 b 0.82
Rate of GP (ml/h) 2722¢ 5.437a 4243 b 0.0493
Lag time (h) 1.37b 1.92 a 1.49b 0.062
Ammonia nitrogen (mg/dl) 184b 13.61 ¢ 2334 a 0.139
VFA (mmol/l)
Acetate 152¢ 21.2a 18.0b 0.29
Propionate 36b 5.1a 4.1b 0.08
Butyrate 24 2.6 2.5 0.04
Total 213 ¢ 29.0a 246Db 0.39
Acetate: propionate 4.2 ab 4.1b 44a 0.04
Microbial crude protein (mg/ml)
6h 0.26¢ 0.32a 0.30b 0.003
12h 0.32b 0.45a 043 a 0.006
24h 044 ¢ 0.52 a 0.46b 0.002

Means with different letters (a, b, ¢) in the same row differ significantly (P<0.05)
2 For all equations the R was >0.99

Chen et al. (2008)
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Table 4
Fibrolytic enzyme activities in solid-associated microbes of treated and untreated straw at 6, 12 and 24 h of

incubation
Enzyme activities (IU") Rice straw treated with SEM.
None Sodium hydroxide Ammonium bicarbonate
Carboxymethyl cellulase
6h 14.15 15.22 14.25 0.332
12h 17.25 20.59 17.33 0.643
24h 10.25b 2232a 1091 b 0.362
Avicelase
6h 0.18¢c 1.22a 0.67b 0.009
12h 0.47b 081a 0.59b 0.020
24h 0.55b 0.69 a 0.61b 0.012
Xylanase
6h 1046 ¢ 21.14a 17.48b 0.409
12h 1776 ¢ 37.07a 24.58b 0.913
24h 2355¢ 76.56 a 33.66b 0912
Means within a row with different letters (a, b, c) are significantly different (P<0.05).
# 1U: Enzyme activity releasing 1 pmol of reducing sugar per minute per gram of straw dry matter. Chen et al. (2008)
Table 5

Effect of chemical treatment of rice straw on populations of liquid- and solid-associated microbes (% of total
bacterial 165 rDNA) at 24 h of incubation in vitro

Items Rice straw treated with S.E.M.
None Sodium hydroxide Ammonium bicarbonate
Liquid-associated
Fungi (x 1077) 2594 b 7.957 a 2.569 b 0.1925
R. flavefaciens ( x 10— 0.679 ¢ 2.606 a 1.841 b 0.0027
F. succinogenes 0.181 ¢ 0.555a 0.315b 0.0145
Solid-associated
Fungi 0.232b 1.345a 0.300 b 0.0152
R. flavefaciens 0.034 b 0.085 a 0.087 a 0.0016

I F. succinogenes 5912 a 1.126 ¢ 5.089 b 0.1195 _
Means within a row with different letters (a, b, c) are significantly different (P<0.03).




Ca(OH)treatment

Alam et al. (2005)
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