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Unconventional feed, which is abundant in China, contains anti-nutritional factors and toxins; however, these can
be greatly reduced with microbial fermentation, thus improving the nutrient content of the feed, enhancing animal
appetites, and ultimately significantly improving the intestinal health and growth performance of animals. When
oxidative stress occurs, fermented feed can effectively reduce the damage caused by stress to the gastrointestinal
tract, accelerate the removal of gastrointestinal abnormalities, improve the ability to resist intestinal stress, and

ensure the efficient production of animals.

unconventional feed fermented probiotics feed quality

| 1. Introduction

Unconventional feed refers to feed that is different in terms of the raw material source or preparation process
compared to conventional feed. This kind of feed is usually obtained from diversified raw materials such as
agricultural and sideline products, aquatic product by-products, and industrial by-products, which are obtained
through special processing or treatment; China possesses rich resources of such materials 12, However, the
nutrient composition of unconventional feed is complex, and it has shortcomings such as a high content of anti-
nutritional factors and poisons, poor palatability, unstable nutrient composition, and significant quality variations [,
Therefore, the comprehensive utilization level of unconventional feed is low, resulting in a waste of resources,
environmental pollution, and other problems. At present, unconventional feed processed through microbial
fermentation technology, crushing, heating, hydrolysis, drying, and other methods, in order to degrade the anti-
nutritional factors, toxins, crude fiber, lignin, and other substances present in it and reflect its high nutritional value
4l in terms of protein, minerals, and trace elements required for livestock supplementation, is called “special feed”
or “alternative feed”. Therefore, unconventional feed is often used, in part, to replace conventional feed to reduce
feed costs, improve the economic value, and achieve sustainable development in the feed industry. In recent

years, the popularity of unconventional feeds has gradually increased.

| 2. Types and Applications of Unconventional Feed

The sources of unconventional feed are very extensive, including, but not limited to, grain and oil processing by-
products, livestock and poultry processing by-products, aquatic product processing by-products, and other

industrial processing by-products. Unconventional raw materials are abundant resources, but their application in
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animal feeding is limited due to their high amounts of anti-nutritional factors and toxins B8, Therefore, improving
the quality of unconventional raw materials and elevating their utilization rate in animal feeding are important topics
of current scientific feed research. Current commonly used unconventional raw materials such as wheat bran, rice
bran, bean dregs, distiller’'s grains, sweet potatoes, straw, and other processing by-products require physical
processing, chemical treatment, or microbial fermentation to decompose crude fiber and increase their feed value.
Anti-nutritional factors and toxins in unconventional fermented feed can be reduced in a number of ways. During
fermentation, microorganisms and enzymes that digest anti-nutritional factors such as phytic acid and cellulose are
produced [, while high-temperature treatment helps to destroy the structure of some toxins. In addition, regulating
the pH and microbial metabolism during fermentation can also reduce the toxin content in feed [&. Physical
treatments such as filtration and sedimentation can also be used to reduce toxin levels . By combining these
methods, unconventional fermented feed can be safely provided to animals while improving their nutrient
availability and health. Table 1 shows the positive effects of the fermentation of unconventional feed on animal

health, nutrition and performance, and antioxidant aspects.

Table 1. Positive effects of the fermentation of unconventional feed on animal health, nutrition and performance,

and antioxidant aspects.

Unconventional Fermented Feed Feeding

. Raw . Antioxidant
Animal . Probiotics Regulated Items References
Materials 9 Substance
Abundance of
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. . L ill I lobulin A
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Laying soybean and Guo et al.
Peptococcus and [11]
hens meal Saccharomyces . .
- abundance 1 immunoglobulin G
wheat bran cerevisiae
Campylobacter )
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Corn, .
. Ruminococcaceae,
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Lactobacillaceae, and . .
meal, corn— plantarum, o Acetic acid,
. . unclassified S .
. gluten meal, Bacillus subtilis, . propionic acid, Zhu et al.
Broilers Clostridiales 1 . . [12]
and corn and butyric acid, and
. Abundance of . .
dried Saccharomyces . lactic acid 1
. , - Rikenellaceae,
distillers cerevisiae .
rains Lachnospiraceae, and
9 Bacteroidaceae |
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Animal

Cobb
male
broilers

Nursery
pig

Berkshire
pigs

Cyprinus
carpio

Juvenile
olive
flounder

33Y86.

Raw
Materials

Corn—
soybean
meal

Corn—
soybean
meal

Rubus
coreanus

Wheat,
soybean
meal, corn—
gluten meal,
chicken meal

Garlic husks,
Tuna

Unconventional Fermented Feed Feeding

Probiotics

Lactobacillus
acidophilus

Lactobacillus

plantarum and

Pediococcus
acidilactici

Lactobacillus
plantarum

C. somerae XMX-
1, S. cerevisiae
GCC-1, L.
rhamnosus GCC-
3, and B. subtilis
HGcc-1

Bacillus
licheniformis and
Bacillus subtilis

Regulated Items

and total antioxidant
capacity in serum 1

Body weight, ADG,
average daily feed
intake, and jejunum
and ileum V:C ratio at
l4dand21d1

ADG and significantly
increased fecal
acetate, butyrate, and
total short-chain fatty
acid concentrations 1

The mRNA expression
of transcription factors
and cytokines in Thl
and Treg cells 1
The mRNA expression
of T helper cell 2 and
Th17 transcription
factors and cytokines
!

Health and production
1

Weight gain, specific
growth rate, and feed
efficiency 1

Antioxidant
Substance

The mRNA
expression of
inducible nitric

oxide synthase,

interleukin-8, and

interleukin-1f in
the jejunum |

Short-chain fatty
acid 1

The mRNA
expression of
transcription

factors and

cytokines in Thl
and Treg cells 1

Liver anti-
inflammatory
factors
transforming
growth Factor-f31

Sucrose
reductaset
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