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Abstract The introduction of dietary supplementation with Radix Isatidis polysaccharide explores the potential 

effects on poultry health, focusing on egg quality, immune function, and intestinal health in hens. The study's main 

objective is to find the effects of dietary supplementation with radix isatidis polysaccharide on egg quality, immune 

function, and intestinal health in hens.  The study employed a randomized controlled trial design to investigate the 

effects of dietary supplementation with Radix Isatidis polysaccharide on egg quality, immune function, and intestinal 

health in hens. 125 laying hens were included in the study and randomly assigned to experimental and control 

groups. The experimental group received a diet enriched with Radix Isatidis polysaccharide, while the control group 

received a standard diet without the supplementation. The study assessed egg quality parameters, revealing that the 

experimental group exhibited superior egg characteristics compared to the control group. The eggs from the 

experimental group had a higher weight (65g) and thicker shells (0.4mm) compared to the control group with egg 

weight of 60g and shell thickness of 0.35mm. Additionally, the yolk color was more vibrant in the experimental 

group (Yolk Color: 8) compared to the control group (Yolk Color: 6), and the albumen height was greater in the 

experimental group (Albumen Height: 10mm) than in the control group (Albumen Height: 9mm). It is concluded that 

Radix Isatidis Herbal Residue (RIHR), derived from the remnants of R. isatidis extraction, holds significant promise 

as a dietary supplement in laying hen production. 
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Introduction  

The introduction of dietary supplementation with 

Radix Isatidis polysaccharide explores the potential 

effects on poultry health, focusing on egg quality, 

immune function, and intestinal health in hens. 

Radix Isatidis, derived from the root of 

Isatisindigotica, is known for its diverse 

pharmacological properties, including 

immunomodulation and anti-inflammatory effects 

(Li et al., 2023). As the poultry industry seeks 

sustainable and natural approaches to enhance the 

production and overall well-being of hens, 

investigating the impact of Radix Isatidis 

polysaccharide supplementation becomes crucial. 

Radix Isatidis, or Ban-Lan-Gen, is a renowned 

traditional Chinese medicinal herb sourced from the 

dried root of Isatisindigotica Fortune, belonging to 

the Cruciferae family and prevalent in northern and 

central China (Huang et al., 2021). Employed in 

traditional Chinese medicine (TCM) for centuries, 

Radix Isatidis has demonstrated efficacy against viral 

ailments like influenza, pneumonia, mumps, and 

hepatitis. Research has highlighted its diverse 

pharmacological activities, encompassing antiviral, 

antibacterial, anti-endotoxic, antitumor, anti-

inflammatory, and immune-regulatory effects (Gao 

et al., 2022). Polysaccharides derived from Radix 

Isatidis have gained attention due to their potential 

therapeutic benefits. Despite the challenge of direct 

gut absorption, these macromolecular 

polysaccharides undergo fermentation and 
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breakdown by intestinal microorganisms, generating 

metabolites like short-chain fatty acids (SCFAs). The 

intricate interplay between dietary polysaccharides, 

intestinal microbiota, and the resulting SCFAs holds 

significance in influencing host intestinal microbiota, 

impacting the intestinal microenvironment, and 

ultimately contributing to overall health (Xiao et al., 

2017). This study explores the potential effects of 

Radix Isatidis polysaccharide supplementation on 

egg quality, immune function, and intestinal health 

in hens, aiming to unravel its benefits in the context 

of poultry well-being (Tao et al., 2021). 

Objectives 

The study's main objective is to find the effects of 

dietary supplementation with radix isatidis 

polysaccharide on egg quality, immune function, and 

intestinal health in hens. 

Material and methods 

The study employed a randomized controlled trial 

design to investigate the effects of dietary 

supplementation with Radix Isatidis polysaccharide 

on egg quality, immune function, and intestinal 

health in hens.  

Inclusion and exclusion criteria 

125 laying hens were included in the study and 

randomly assigned to experimental and control 

groups. The experimental group received a diet 

enriched with Radix Isatidis polysaccharide, while 

the control group received a standard diet without the 

supplementation. 

Data collection 

Egg quality parameters were assessed by analyzing 

traits such as egg weight, shell thickness, yolk color, 

and albumen height. Immune function was evaluated 

by measuring relevant indicators, including antibody 

titers and immune cell activity. Intestinal health was 

assessed by examining the composition and diversity 

of the intestinal microbiota.The dietary 

supplementation duration, dosage, and frequency 

were standardized across the experimental group. 

Data collection was conducted at regular intervals 

throughout the study period. Statistical analyses, 

including t-tests and ANOVA, were employed to 

compare the outcomes between the experimental and 

control groups.  

Results 

The study assessed egg quality parameters, revealing 

that the experimental group exhibited superior egg 

characteristics compared to the control group. The 

eggs from the experimental group had a higher 

weight (65g) and thicker shells (0.4mm) than the 

control group, with an egg weight of 60g and shell 

thickness of 0.35mm. Additionally, the yolk color 

was more vibrant in the experimental group (Yolk 

Color: 8) compared to the control group (Yolk Color: 

6), and the albumen height was greater in the 

experimental group (Albumen Height: 10mm) than 

in the control group (Albumen Height: 9mm). 

Furthermore, immune function parameters 

demonstrated notable differences between the 

experimental and control groups. The experimental 

group exhibited higher antibody levels (1:1000) and 

increased immune cell activity (85%) compared to 

the control group, with antibody levels of 1:800 and 

immune cell activity of 78%. 

Table 1: Egg quality parameters 

Group Egg Weight (g) Shell Thickness (mm) Yolk Color Albumen Height (mm) 

Experimental 65 0.4 8 10 

Control 60 0.35 6 9 

Table 2: Immune function parameters 

Group Antibodies Immune Cell Activity (%) 

Experimental 1:1000 85 

Control 1:800 78 

Table 3: Intestinal health parameters 

Group Microbial Diversity (Shannon 

Index) 

Abundance of Lactobacillus 

(%) 

SCFAs Production 

(μmol/g) 

Experimental 5.0 25 150 

Control 4.2 18 120 

Regarding egg quality, the experimental group 

exhibited significantly higher egg weight, shell 

thickness, yolk color, and albumen height than the 

control group. Immune function parameters revealed 

an enhanced antibody titer and immune cell activity 

in the experimental group. 

Table 4: Compounds Identified in Radix Isatidis Polysaccharide (RIHR) 

Compound Name Concentration (μg/g) 

Isatis Polysaccharide A 50 

Isatis Polysaccharide B 30 

Indigoticaflavone 15 

Cruciferin 25 

Sinigrin 10 

Discussion 
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In recent years, the utilization of polysaccharides in 

poultry production has gained popularity. For 

instance, incorporating galactomannan degradation 

products (0.025% or 0.05%) into the diet has been 

shown to enhance egg production rates and decrease 

feed conversion ratios in aged laying hens (Hy-Line 

Brown breed, 68 weeks old) (Wang et al., 2021). 

Radix Isatidis Herbal Residue (RIHR), derived from 

residuals post-extraction of R. isatidis, emerges as a 

cost-effective and environmentally sustainable 

alternative, providing economic and ecological 

advantages by reducing production costs and 

contributing to environmental conservation (He et 

al., 2017). Our study underscores the considerable 

potential of RIHR in laying hen production, where 

its active components demonstrated improvements in 

eggshell thickness, Ha unit, and protein height (Lai 

et al., 2017). Moreover, RIHR exhibited antioxidant 

and anti-inflammatory effects on the ileum and 

cecum, as quantitatively verified by fluorescence. 

Differential gene expression analysis revealed 

significant distinctions between the ileum and cecum 

(Luo et al., 2019). RIHR mitigated inflammatory 

factors IL-6 and TNF-α while enhancing anti-

inflammatory IL-4 and antioxidant gene NQO1 in 

the ileum. Similar positive effects were observed in 

the cecum (Iwaszko et al., 2021). However, the 

ileum exhibited increased levels of inflammatory 

factors NF-KB and IL-1β, decreased anti-

inflammatory IL-10 and the intestinal barrier gene 

Occludin. Conversely, the cecum displayed opposing 

trends. These findings suggest that RIHR's 

therapeutic impact on intestinal inflammation is 

more prominent in the cecum, indicating a direct 

beneficial effect on cecal health. Regarding 

antioxidant effects, both the ileum and cecum 

demonstrated positive responses, highlighting 

RIHR's antioxidant efficacy in improving intestinal 

health. 

Conclusion 

It is concluded that Radix Isatidis Herbal Residue 

(RIHR), derived from the remnants of R. isatidis 

extraction, holds significant promise as a dietary 

supplement in laying hen production. The study 

revealed positive effects on egg quality parameters, 

including eggshell thickness, Ha unit, and protein 

height. 
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