
Practical 
alternatives 
to corn and 

soybean  
meal in 

Southeast 
Asia

Competition for corn and soybean will increase in the future, 
increasing the need to evaluate and use alternative raw materials.
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L 
 
ike many regions, major feed ingredients commonly used 

to formulate broiler diets in southeast Asia (SEA) are corn and 
soybean meal. Beside these two ingredients, there also are number 
of imported and local alternative feed ingredients being used to 
control broiler feed cost. However, the problem of climate change, 
world economics and high oil prices and currently, the Covid-19 
pandemic that disrupts national and international supply chains, cause 
a shortage. and rising cost of these ingredients. This triggers more 
pressure on local poultry industries to maximize the use of locally 
available feed ingredients to corn and soybean meal.

There are several by-products and co-products from the food and 
non-food industry currently available in SEA. However, there are 
challenges of using these alternative feed ingredients as several of 
them have problems such as low volume, high nutrient variation, 
high fiber (high soluble NSP), high fat (high unsaturated fatty acid), 
low protein quality (low digestibility and amino acid imbalance), 
anti-nutritional factors (ANFs) and mycotoxins. Using these feed 
ingredients in broiler diets requires proper feed processing and 
more supplementation of synthetic amino acids, mycotoxin binders, 
antioxidants, micronutrients, and exogenous enzymes to maintain 
nutritional values of the diets. Some potential local alternatives to corn 
and soybean meal will be mentioned herein.

Rice bran 

Normally available throughout the year in this region, it is composed 
of bran and germ layers of rice grain after being polished. Rice bran 
is found to have high variation in quality, protein (12.5-13.5%), fat 
(14-16%) and fiber contents (7.7-8.8%) due to the differences in 
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processing methods. It has high 
unsaturated fatty acids and is a good 
source of linoleic acid. However, the 
presence of lipolytic enzyme in rice 
bran during the milling process make 
it susceptible to oxidative rancidity. 
Antioxidant supplementation is 
needed to maintain metabolizable 
energy (ME) and fat-soluble vitamin 
utilization. After oil extraction, 
extracted rice bran is produced with 
a higher level of protein and fiber 
but lower ME which is not suitable 
for use in broiler diets. Rice bran has 
phytic acid and trypsin inhibitors that 
interfere with mineral absorption and 
protein digestion, respectively. It has 
a laxative effect and the possibility of 
pesticide contamination needs to be 
monitored when used at high levels 
in young birds. Although rice bran 
could potentially be incorporated 
in broiler diets at all ages, the 
price is not always favorable due 
to fluctuating supply that depends 
on the demand of white rice for 
domestic consumption and exports. 

Cassava and by-products

Thailand is one of the leading 
cassava exporters with annual 
production of around 30mt. 
Approximately 70% of cassava 
production is being used in animal 
feed in the form of cassava chips 
and pellets. The rest of the cassava 
production is used in modified starch 
manufacturing of which cassava 
pulp is a by-product. Fresh cassava 
roots contain a cyanogenic glucoside 
(linamarin), which on hydrolysis yields 
hydrocyanic acid (HCN) and glucose 
which is toxic to animals. HCN can 
be eliminated under proper sun 

Table 1: Metabolizable energy of cassava products.

Cassava product Crude fiber (%)
Broilers (ME kcal/kg)

3 weeks 7 weeks

Cassava starch 0 3,819 3,848

Peeled root chips 2.3 3,712 3,749

Prime quality chips 3.9 3,587 3,615

Regular quality chips 5.2 3,283 3,335
Lokewmanee 2002

Table 2: Cassava versus other energy rich feed ingredients.

Chemical composition Cassava Corn Broken rice DDGS

Crude protein (%) 2.00 8.00 8.00 11.80

Lysine (%) 0.09 0.25 0.27 0.23

Methionine (%) 0.03 0.19 0.27 0.16

Met + Cys (%) 0.06 0.39 0.32 0.27

Tryptophan (%) 0.02 0.09 0.10 0.10

Threonine (%) 0.07 0.32 0.36 0.33

ME poultry (kcal/kg) 3,500 3,370 3,500 3,250

Fat (%) 0.75 4.00 0.90 3.00

Calcium (%) 0.12 0.01 0.03 0.04

Available phosphorus (%) 0.05 0.10 0.04 0.10

Crude fiber (%) 4.00 2.50 1.00 3.00

Figure 1: Challenges with rice bran 
include its laxative effect (11% 
inclusion in diet).

drying. With continually increasing 
corn prices, cassava becomes the 
first alternative energy feed ingredient 
used to control feed costs in SEA. 
Cassava is a good source of energy 
(Table 1), with approximately 60-
70% of starch content that is highly 
digestible. Cassava starch has a lower 
gelatinization temperature when 
compared to that of corn. 

Cassava chips have low protein and 
low methionine content (Table 2). 

Cassava pulp, has high variation 
in starch (40-50%) and fiber (14-
17%) contents depending on the 
production process. Metabolizable 
energy of a given cassava pulp must 
be monitored for precision feed 
formulation.

Cassava products lack pigment 
which could lead to lower 
pigmentation in the skin and shank 
color of birds. Grinding cassava also 
causes dustiness in feed processing. 
In addition, cassava products are 
often unintentionally and intentionally 
contaminated with cassava stem, 

sand and calcium carbonate, causing 
a dilution in nutrient composition 
that can be harmful to feed 
processing equipment. High cassava 
starch in the diet generates saturated 
fat deposition in the carcass and egg 
yolk, affecting product palatability 
and consumer preference. 

Palm kernel meal (PKM) 

A by-product of palm kernel oil, 
it is locally available in SEA and 
is relatively inexpensive. Nutrient 
composition of PKM ranges widely, 
depending upon the oil extraction 
process, the species of the palm 
nut and the amount of shell content 
remaining in the meal. PKM contains 
a moderate level of protein (14-
21%), high level of fiber (21-23%, 
mainly β-mannan) with ME variability 
due to the variation in oil content. 
There are contradictory reports of 
performance when feeding broilers 
PKM. The impaired of growth 
responses have been attributed 
to high fiber content, grittiness, 
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low lysine and methionine content 
and high variation of ME. Beside 
nutritional concerns, the grittiness of 
PKM could cause two major issues 
that limits its suitability for use in 
broiler diet, 1) damage to grinder 
and the other equipment during 
feed processing and 2) carcass 
contamination from shell remaining in 
gizzard. To improve growth response 
of broilers fed high PKM, diets should 
be formulated based on digestible 
amino acid aand supplementation 
with β-mannanase in combination 
with NSP-degrading enzymes is 
recommended.

Distillers dried grain with 
solubles (DDGS) 

Although DDGS is not locally 
available, it has been long 
incorporated in broiler diets in SEA. 
DDGS is a co-product of corn-
based ethanol production. It can 
be a valuable source of digestible 
amino acids, energy and available 
phosphorus in broiler diets. 
Lysine digestibility of DDGS varies 
significantly (59-84%) due to the 
difference in drying process and 
degree of Maillard reaction. DDGS 
that are darker in color have been 
found to have lower amino acid 
digestibility (especially lysine) than 
DDGS lighter in color.

Metabolizable energy of DDGS 
also varies (2,190 – 2,490 kcal/
kg) depending on remaining fat 
and fiber content and the degree of 
caramelization of starch during the 
drying process. Most DDGS available 
in the market contains high fat, 
making it prone to oxidative rancidity. 
An installation of an additional 
fat extraction unit during DDGS 
production can reduce fat content 
and minimize oxidation, but this 
increases variation of energy content. 
High fiber content could affect pellet 
durability when DDGS is incorporated 
at high levels in broiler diets. DDGS 
contains high levels of total and 
available phosphorus that is valuable 
for broilers. Sodium content should 
be analyzed, as salt is added during 
the process of DDGS desiccation. 
Mycotoxin content must be closely 
monitored since DDGS produced 
from mycotoxin-contaminated corn 
have a mycotoxin contamination level 
that is three times higher than that of 
the corn prior to ethanol production 
(Table 4).

Novel alternatives

Other local alternative feed 
ingredients such as vermicelli waste, 
by-product from monosodium 
glutamate and lysine productions, 
peanut meal, and crude glycerol 
from biodiesel production are also 
available, but in a very limit volumes. 
They can only be incorporated at 
low levels and are suitable only at a 
certain scale of broiler production. 
Novel alternatives and tailor-made 
feed ingredients (reformulating 
and blended potential by-products 
from food and non-food industry 
to obtain higher volume) are under 
investigation to enable sustainable 
broiler feed production in SEA.

Conclusions

• Price and availability are the most 
challenging issues.

• Alternatives to corn can be 
sustained locally, but not to 
soybean meal

• Using these feed ingredients in 
broiler diets requires
- Proper processing

Table 3: DDGS color variation and lysine availability (Malliard reaction).

Total lysine (%) 0.86 0.82 0.39

Protein digestibility (%) 76.8 72.1 45.8

Digestible lysine (%) 0.66 0.59 0.18

Table 4: Nutrient composition – corn versus DDGS.

Component (%) Corn DDGS

ME (kcal/kg) 3,329 3,300

Crude protein 8.30 27.99

Lysine 0.28 0.82

Methionine 0.17 0.54

Acid detergent fiber 2.80 12.80

Fat 3.90 8.92

Calcium 0.03 0.07

Phosphorus 0.28 0.64

Mycotoxin x 3x

- Synthetic amino acids 
supplementation

- Mycotoxin binder
- Antioxidant
- Exogenous enzymes

• During the current disruption and in 
the future
- Increase utilization of current 

alternative feed ingredients
- Search for local alternative feed 

ingredients from food and non-
food industries AF
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