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Preface

Humans are faced with major environmental challenges as a result of climate change and a predicted
shortage of fossil fuels for transport. The underlying causes of climate change are not fully understood,
but it is accepted that greenhouse gas (GHG) emissions, especially methane, are a contributory factor over which we can exert some control. The shortage of fossil fuels can be mitigated by blending
them with biofuels, either ethanol with petrol, or biodiesel with diesel, both of which also result in
a reduction in carbon emissions and for which minimum inclusion rates have been agreed. However,
biofuel production is currently from agricultural crops, usually starch-containing cereals for ethanol and
oilseeds for biodiesel. To be successful this approach must be economically sustainable and must not
generate conflict with the traditional use of agricultural land in producing food and feed for humans
and livestock. Both criteria can only be met if the residues of biofuel production, referred to as coproducts, are fully utilized.
One of the objectives of producing this publication was to collate, discuss and summarize stateof-the-art knowledge on current and future availability of co-products from the feedstocks most used
for the production of biofuels, and use of the co-products as livestock feed. The original feedstocks
tended to be major agricultural crops, cereals, especially maize and wheat, and sugar cane for ethanol
production, and soybean meal and rapeseed meal for biodiesel. An underlying feature has been the
spread worldwide of an industry originally based in North America and Europe.
With an increasing need for biofuels and expanding markets for co-products, another objective was
to summarize information on alternative feedstocks, with an emphasis on cellulosic materials and nonconventional sources. Many of these are grown on sub-prime land and have minimum requirements
for irrigation and other inputs. Detoxification of some seed meals and cakes is necessary before they
can be considered as feeds. With other crops, such as oil palm, promoting use of the residues and
co-products available both from the field and processing is required. The potential contribution from
micro-algae presents a new concept in that their production is not land-based and processing can be
achieved through the use of coastal waters. Other developments include broadening of the use of
co-products from ruminant, especially cattle, and pigs, to poultry and fish (aquaculture), enhancement
of the availability of existing co-products, and the introduction of new ones.
The third objective of this publication was to identify gaps in knowledge and define research topics
to fill them. Subjects predominating include standardization of product quality, needed to aid ration
formulation; testing of new products; development of detoxification procedures; research on microalgae; and life cycle analysis linked to traditional nutritional appraisal.
This publication covers a wide array of co-products and is a timely contribution as people’s aspirations are rising, evident from an increasing demand for livestock products and an ever greater reliance
on transport, whether by air, road or sea, coupled with the challenge of maintaining agricultural
production when faced with global warming. We hope that this publication will be useful to policymakers, researchers, the feed industry, science managers and NGOs, and will contribute to making
information-based decisions on issues related to food-feed-fuel competition and emerging challenges
of global warming, in addition to making the efficient use of a wide range of co-products from the
biofuel industry as livestock feed.

Berhe G. Tekola
Director
Animal Production and Health Division
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Tonne oil equivalent

Trp

Tryptophane

TS

Total solids

TSS

Total suspended solids

TVFA

Total volatile fatty acids

Tyr

Tyrosine

uCP

Utilizable crude protein at the duodenum

UFPA

Universidade Federal do Pará

UFRGS

Universidade Federal do Rio Grande do Sul

UIP

Undegradable intake protein

UMK

Universiti Malaysia Kelantan

UMMB

Urea molasses mineral blocks

UNDESA

United Nations Department of Economic and Social Affairs

UNIDO

United Nations Industrial Development Organization

UNSKC

Urea-ammoniated neem seed kernel cake

UPM

Universiti Putra Malaysia

USDA

United States Department of Agriculture

Val

Valine

VCA

Value Chain Analysis

VFA

Volatile fatty acid
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WBP

Wet beet pulp

WCGF

Wet maize gluten feed

WDG

Wet distillers grain

WDGS

Wet distillers grain with solubles

WDGSH

Wet distillers grain+soy hulls blend

WPC

Whole-plant maize

WTW

Well-to-wheels

WWNSKC

Water-washed NSKC

