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Abstract

Dietary fiber (DF) was traditionally classified as an anti-nutritional factor (ANF) due to its
negative effects on digesta viscosity, nutrient digestibility, and endogenous nutrient losses. In
recent years, however, this perspective has been increasingly re-evaluated and refined in light
of emerging evidence underscoring the physiological and health-promoting roles of DF. In
response to these emerging trends, DF has been considered as a critical nutritional component
in swine diets, particularly in light of advances in molecular nutrition, gut microbiome research,
and the characterization of fiber-degrading enzymes. Dietary fiber is an essential component
of growing pig diets, which maintains normal physiological functions of the gastrointestinal
tract (GIT), including mucosal integrity and microbial ecology. Besides, the physiological
functions of DF, including its effects on digestibility and gut modulation, are significantly
influenced by its chemical composition and structural features. In the swine diets, DF
modulates the gut microbiota, promoting fermentative activity, which in turn stimulates the
proliferation of beneficial bacteria in the GIT. However, the efficacy of DF might be constrained
by the underdeveloped fiber-degrading capacity observed in young pigs, which is linked to
immature gut morphology and reduced microbial diversity compared to that of adult sow.
These physiological limitations, combined with the commercial swine industry’s reliance on
traditional cereal-based diets and increasingly restricted regulations on antibiotic use, present
significant challenges for optimizing gut health and nutrient utilization in growing pigs. In this
review, varying types and levels of dietary fiber in feed represent promising candidates as
effective alternatives to antibiotics in swine nutrition. But there remains a paucity of systematic
investigations into the roles of the physicochemical properties of dietary fiber—namely
solubility, viscosity, and fermentability—within swine diets, as well as their impact on nutrient
metabolism and gut microbiota composition in growing pigs. Accordingly, this review
summarizes current knowledge on the nutritional digestibility and gut health regulation
associated with DF supplementation in growing pigs, with particular emphasis on its

physiological effects and limitations.
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Table 1. Dietary fiber content in pig feed ingredients (g/100g dry matter, %)

1
Item(%0) Wheat! V\ér;gz;t Oat Barley Rye Corn? Corn DDGS®  Soybean Sugar Beet
Meal Pulp
Starch 5050-651 | 16.9-22.56 | 39.06-468 | 5021587 | 59.34-613 %29% 67386 | 18927 | 00005
Cellulose 1320 6.4-7.2 8.2 39 1516 1722 58 59-633 | 19.5-20.3
Hemicellulose - - - 14.1 - - - 3.90 -
Soluble NCP* 19 2938 40 5.6 42 0925 34 6.33 20.9-40.7
Insoluble NCP® 6.2 243273 11.0 8.8 9.4 3966 1538 9.2 20.7-17.7
NDF® 10.60 32.28 253 18.29 12.26 9.11 3250 | 6.66-15.44 | 36.6-44.90
ADF® 3.55 11.00 137 5.78 4.60 288 1175 | 456-10.99 | 22.2-23.50
TDF 9.83 414 33.93 15.35 117 102-13.73 | 31.35-42.3 191 58.7
Reference [11,39,66, | [39,66] | [11,39,66] | [39,66] | [11,39, 66, | [11,39,66- | [66,67] | [20,39,66, | [39,66,70]
67] 68] 68] 69]

* wheat (Triticum aestivum), soft wheat

2Corn, yellow dent
-: not measured

2 NCP=non-cellulosic polysaccharides
® NDF=neutral detergent fiber

¢ ADF=acid detergent fiber
d TDF=total dietary fiber

¢ DDGS: distillers dried grains with solubles
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