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ABSTRACT: Ulcerative colitis, a relapsing and remitting disease, is experiencing increasing incidence and 

prevalence worldwide. Sweet potatoes, a rich source of bioactive components such as polysaccharides, polyphenols, 

and anthocyanins, have been found to balance the gut microbiota, enhance the intestinal barrier, and promote 

short-chain fatty acid metabolism, which benefits colitis treatment. However, there is no comprehensive review 

summarizing the treatment of colitis with sweet potatoes and their active components. Therefore, this review 

summarizes the colitis treatment effects and potential regulatory mechanisms of various sweet potatoes and their 

active components. We found that sweet potatoes, particularly purple-fleshed and yellow-fleshed sweet potatoes, 

exhibit anti-colitis effects. Their active components—such as polysaccharides, polyphenols, and triterpenoid glycoside 

I—can exert more pronounced therapeutic effects by regulating intestinal microbiota and signaling pathways including 

NF-κB, Nrf2, and NLRP3. This study provides theoretical insights for promoting the application of sweet potatoes in 

the functional food field or as an adjunct therapy for colitis. 
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1. Introduction 

Colitis, including Crohn's disease (CD) and ulcerative colitis (UC), is a non-specific, non-infectious 

chronic inflammatory condition of the gastrointestinal tract [1]. Previously, colitis was mainly prevalent in 

regions like Europe and the United States, but in recent years, it has begun to spread in newly industrialized 

countries in Asia, South America, and Africa due to the adoption of Western diets, increased stress, and poor 
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lifestyle habits [2]. The incidence and prevalence of colitis continue to rise globally, and the prevalence of 

colitis will increase by 2.5 times from 2020 to 2035 [3]. Moreover, with the increasing use of biotherapies and 

other novel drugs, the medical burden of IBD among patients with CD and UC has increased significantly [4]. 

Colitis can lead to severe consequences such as loss of appetite, fatigue, diarrhea, bloody stools, and colon 

ulcers [5]. However, targeted treatments such as 5-aminosalicylic acid and mesalazine are expensive, have side 

effects, and generally result in poor patient compliance [6]. Therefore, an increasing number of scholars are 

using dietary interventions to combat colitis, and the number of such studies has been growing in recent years 

(0). 

 
Fig.1 Statistics on food and colitis in web of science based on publication year (A) and research direction (B) 

Sweet potato (Ipomoea batatas [L.] Lam) is a widely cultivated tuber crop, highly valued for its high 

yield, drought resistance, and adaptability to different climates and agricultural systems. Both its roots and 

leaves are edible, making it one of the best foods for addressing nutrition, food security, and poverty issues [7]. 

Furthermore, sweet potato is a major staple food in South America, Asia, and Africa, containing a wide range 

of nutrients such as calcium, iron, magnesium, vitamins A and C, polysaccharides, and polyphenols, giving it 

high nutritional value [8, 9]. Depending on the color, sweet potatoes are mainly divided into white, yellow, and 

purple types [10], and their main active components vary; for example, orange-fleshed sweet potatoes are 

particularly rich in β-carotene, while purple-fleshed sweet potatoes contain high levels of acylated 

anthocyanins and other phenolic substances. In recent years, the anti-colitis effects of active components in 

sweet potatoes have attracted widespread attention, and scholars have explored the alleviating effects of 

purple sweet potato polysaccharides, sweet potato resistant starch (RS), purple sweet potato anthocyanins, and 

yellow sweet potato polysaccharides on colitis symptoms. These natural compounds have the advantages of 

good efficacy, high patient compliance, high safety, and suitability for high-dose administration, while 

providing additional health benefits besides anti-inflammation, such as balancing the gut microbiota and 

controlling weight. Considering the excellent anti-colitis ability of sweet potatoes and the attention of 
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academic researchers, it is necessary to write a review summarizing the anti-colitis activity and mechanisms of 

sweet potato polysaccharides. 

Therefore, this review discusses the therapeutic potential and mechanisms of sweet potatoes and their 

active components in fighting colitis, with particular attention to the anti-colitis activity of sweet potato 

polysaccharides, polyphenols, and anthocyanins. This review provides a theoretical basis for expanding the 

application of sweet potatoes in the food and pharmaceutical fields. 

2. Methods 

The following electronic databases were searched from the beginning to February 2025: PubMed, Web 

of Science, Google Scholar, and CNKI. The keywords of sweet potato and/or colitis were used truncated with 

other relevant topic terms, such as Ipomoea batatas, purple sweet potato, orange sweet potato, polysaccharide, 

polyphenols, anthocyanin, trifostigmanoside I, Crohn's disease, ulcerative colitis, inflammatory bowel 

disease, inflammation, bioactive compounds, bioavailability, action mechanism, gut microbiota, intestinal 

barrier. In addition, we also found some literature from references as a supplement. 

3. Colitis: Definition, Treatment and Symptoms 

3.1 Definition and treatment of Colitis 

The colon is part of the digestive system and its main function is to absorb water and nutrients, form 

feces, and expel them from the body. However, when an organism suffers from colitis, the integrity of the 

colon is disrupted and its function is impaired. Colitis, including UC and CD, is a condition in which 

inflammation occurs in the colon (also known as the large intestine), usually manifesting as swelling, 

ulceration, and pain in the colon, or even blood in the stool [1]. The distinction between UC and CD lies in the 

fact that the former is a recurrent, non-penetrating inflammatory disease confined to the colon, while the latter 

is a recurrent, penetrating inflammatory disease of the gastrointestinal mucosa [5]. The etiology of colitis 

involves multiple factors, such as the genetic dimension related to family aggregation, twin disease 

aggregation, and genetic susceptibility and the environmental factors related to time, geography, seasonal 

variations, and lifestyle [11]. Moreover, psychological stress has been reported to promote the development of 

colitis [12]. Therefore, the relationship between phenomena such as adverse life events, chronic stress and 

depression and colitis has become increasingly worthy of investigation in recent years [13].  

The treatment modalities for colitis encompass a diverse range of approaches, such as pharmacological 

interventions, immunomodulators, biologics, small molecule therapies, surgical treatments, as well as 

monoclonal therapies, cellular therapies, and new treatments such as exosome therapies. However, there are 

certain drawbacks in various treatment approaches: for example, pharmacological interventions carry serious 

side effects [14-17], surgical treatment has absolute or relative indications [18], and there is little evidence on the 

effectiveness of newer therapies, which also need to be validated in animal and clinical studies before 

proceeding to clinical use. Compared with conventional treatments, dietary interventions are free of toxic side 
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effects and, to some extent, have high patient compliance, and have been shown to reduce inflammation or 

lower the risk of relapse.  

Despite the tremendous progress made in the modern management of colitis with the introduction of new 

effective drugs, the adoption of more strict testing methods, and the use of better therapeutic strategies, there 

are still many unmet needs [19]. For example, the diagnosis of UC is based on a combination of clinical, 

inflammatory, endoscopic, and histologic parameters. There is still no gold standard, and remission rates for 

UC are far from optimal [20]. Additionally, perinuclear antineutrophil cytoplasmic antibodies are the most 

specific serum biomarkers, but have low sensitivity and are not recommended for diagnosis or therapeutic 

management [21, 22]. In contrast, fecal calprotectin (FC)—a fecal biomarker that correlates with the number of 

neutrophils infiltrating the intestinal mucosa, is much more sensitive than serum biomarkers but has low 

specificity, which limits its differentiation from other diseases [23].  

3.2 Symptoms of Colitis 

3.2.1 Microbiota Dysbiosis and Decreased Production of Short-Chain Fatty Acids 

The human gut microbiota consists of an ecological community including bacteria, yeasts, viruses, and 

parasites, producing nearly 100 trillion microorganisms [24]. The microbiota in a healthy gut is predominantly 

composed of Firmicutes and Bacteroidetes, accounting for approximately 90% of the microflora. These 

microorganisms typically affect several important gut functions, including nutrient absorption, mucosal 

barrier strengthening, xenobiotic metabolism, angiogenesis, and postnatal intestinal maturation [25, 26]. When 

there are abnormal changes in the internal and external environments, such as disease states, altered dietary 

structure, chronic hyperglycemia, and medication intake, changes in the structure and composition of the 

intestinal flora occur—these are preconditions [27, 28]. Short-chain fatty acids (SCFAs) represent the primary 

end products of bacterial metabolism in the human colon, primarily consisting of acetate, propionate, and 

butyrate. Butyrate is the preferred energy substrate for colonic epithelial cells and plays a crucial role in 

maintaining gut homeostasis and enhancing intestinal barrier function via balancing gut microbiota and 

regulating tight junction proteins [29]. Propionate mainly contributes to the maintenance of glycemic 

homeostasis, improves insulin sensitivity, and regulates appetite and energy balance [30]. Acetate not only 

participates in the regulation of appetite and human fat, cholesterol, and ketone body metabolism, but also 

serves as a major SCFA in the maintenance of the intestinal pH environment [31]. Treatment with SCFAs, 

especially butyrate, has been reported to reduce intestinal inflammation, inhibit the activation of the NF-κB 

signaling pathway, enhance the expression of anti-inflammatory cytokines such as IL-10, and modulate the 

immune system [32]. 

Compared to healthy subjects, patients with colitis exhibit a reduction in the diversity of the gut 

microbiome [33, 34], including a decrease in the abundance of beneficial microorganisms (such as Firmicutes) 
[35, 36], suppression of butyrate-producing bacteria[33, 37-39], and an increase in the proportion of pathogenic 

bacteria (such as certain species in Bacteroidetes) [34, 40, 41]. These alterations lead to diminished SCFA 

metabolism and compromised intestinal barrier function, thereby weakening anti-inflammatory responses, 
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impairing immune defense mechanisms, and accelerating disease progression. The impaired intestinal barrier 

further facilitates the translocation of endotoxins and bacteria into the intestinal wall, activating the immune 

system and stimulating the production of inflammatory cytokines. Ultimately, this cascade triggers a severe 

inflammatory storm, perpetuating a vicious cycle in colitis. In recent years, the gut microbiota has been 

recognized as a vital “organ” of the human body, and an increasing number of studies have linked this 

microenvironment to gastrointestinal disorders [42]. 

3.2.2 Changes in inflammatory markers 

Inflammatory markers, usually examined using blood, fecal, and urine samples, are widely used to assess 

the state of intestinal inflammation and monitor disease progression. Serum C-reactive protein (CRP) and FC 

show the best accuracy and are among the best studied non-invasive biomarkers of inflammation in colitis [43]. 

Acute phase reactants in colitis, such as hemoglobin, platelet count, sedimentation, and CRP, rise rapidly in 

the early stages of disease progression but lack accuracy in identifying mucosal inflammation [44]. In addition, 

levels of inflammatory mediators such as soluble TNF receptors and IL-6 are elevated in patients with active 

CD, while soluble IL-1 receptor II concentrations show a negative correlation with CRP [45]. 

Fecal markers can mainly be categorized as leukocytes, serum proteins, or leukocyte products. They offer 

the advantage of non-invasively detecting localized intestinal inflammation with specificity. Among these, FC 

and lactoferrin are closely associated with mucosal inflammation. Their concentrations remain stable in 

healthy individuals, while they are markedly elevated in the fecal samples of patients with colitis and also 

correlated with the severity of inflammation [46]. For instance, the upper limit for FC is 10 mg/L [47], whereas in 

patients with CD and UC recurrence, the value of this index rises to approximately 50 mg/L, indicating a 

13-fold increased risk of recurrence (sensitivity of 90% and specificity of 83%). The concentration of 

lactoferrin in healthy individuals is 1.45 ± 0.4 μg/g fecal weight. In contrast, the mean fecal lactoferrin 

concentration is 440 ± 128 μg/g in patients with CD and 1125 ± 498 μg/g in patients with UC. This biomarker 

effectively distinguishes inflammatory bowel disease from irritable bowel syndrome with 100% specificity 
[48]. 

Urine biomarkers such as prostaglandins [49] and leukotriene metabolites [50] have been studied, but none 

of them has been widely validated and none of them is commonly used in the clinic. Overall, these biomarkers 

are closely associated with disease status and inflammation to some extent, providing valuable insights into 

the pathophysiology of the disease. In the future, multivariate modeling could be employed to identify 

biomarkers, thereby improving the diagnosis and treatment of colitis and promoting personalized and precise 

therapies. 

3.2.3 Changes in Intestinal Barrier 

“Intestinal barrier” is a complex morphological and functional mechanism mainly composed of intestinal 

microbiota barrier, physical barrier, chemical barrier, and immune barrier, which collectively maintain a 

stable and balanced state of the body [51, 52]. The intestinal physical barrier consists of intestinal epithelial cells 

and tight junctions (TJ) between them, and contains claudin-2, zonula occludens-1 (ZO-1) and occludin, 
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which regulate the selective passage of small molecules [53]. The intestinal chemical barrier is mainly formed 

by the mucus layer, where mucins (including MUC2 and MUC3) play a crucial role in preventing toxic and 

harmful substances from reaching the surface of the intestinal epithelium [54]. The intestinal mucosal immune 

barrier includes gut-associated lymphoid tissue (GALT) and diffuse lymphocytes, which serve as sites of 

induction and activation of the immune response and as effector sites of intestinal mucosal immunity, 

respectively. Patients with colitis typically exhibit reduced expression or excessive degradation of TJ proteins 

and mucins, accompanied by compromised intestinal immune barrier function, thinning of the mucus layer, 

and decreased viscosity. These pathological alterations facilitate the colonization of pathogenic bacterial in 

the gut [55]. Furthermore, the fecal microbiota is known to contribute to mucus layer production and the 

restoration of intestinal mucosal barrier function, but colitis patients demonstrate increased abundance of 

pathogenic bacteria alongside reduced beneficial microbes, which further exacerbates mucus layer thinning. 

Collectively, these changes promote increased intestinal permeability, bacterial translocation, and systemic 

exposure to harmful bacterial metabolites (e.g., endotoxins, SCFAs, ammonia, and amines). This cascade 

subsequently worsens intestinal barrier dysfunction and amplifies systemic inflammatory responses, 

establishing a vicious cycle of inflammation [56]. However, there is currently a paucity of comprehensive 

studies investigating the interplay between gut microbiota dysbiosis, disruption of inflammatory markers, and 

impairment of intestinal barrier integrity in patients with colitis. Furthermore, few therapeutic studies have 

simultaneously monitored the coordinated changes in these three critical parameters during colitis treatment, 

leaving a significant gap in our understanding of their integrated role in disease progression and therapeutic 

response. 

4. Bioavailability of Sweet Potato Compounds in the Human Gut 

Bioavailability refers to the proportion of an active ingredient that is released from its matrix during 

gastrointestinal digestion, enabling it to exert biological activity at target organs [57]. Sweet potato, a globally 

significant staple crop, is not only rich in essential nutrients such as carbohydrates, vitamins, and minerals but 

also contains diverse bioactive compounds, including polysaccharides, polyphenols, anthocyanins, and 

carotenoids [58]. The bioavailability of these bioactive compounds in the human body—including absorption, 

metabolism, and stability—directly determines the extent to which their health benefits are realized [59, 60]. 

4.1 Absorption and metabolism of sweet potato polysaccharides in the human intestine 

Sweet potato polysaccharide compounds possess large molecular weights and complex structures, which 

typically prevent direct absorption in the small intestine. Only a small portion is degraded into smaller 

fragments. In vivo studies using fluorescently labeled polysaccharides indicate that only a limited amount of 

these polysaccharides, after degradation in the small intestine, are absorbed by intestinal epithelial cells into 

the bloodstream, ultimately reaching organs such as the liver, spleen, and kidneys [60]. The majority of 

undigested sweet potato polysaccharides are transported directly to the cecum and colon. There, sweet potato 

polysaccharide chains are degraded by glycosidases, hydrolases, and esterases secreted by the gut microbiota, 

ultimately yielding monosaccharides and oligosaccharides. These small molecules can be absorbed by the 
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intestine or further fermented to produce metabolites. Multiple in vitro simulated digestion studies have 

revealed that sweet potato polysaccharides cannot be digested by gastrointestinal fluids during the digestive 

process. However, the sweet potato polysaccharide structure undergoes changes, exhibiting sweet potato 

polysaccharide degradation, indicating that the gut microbiota is gradually metabolizing and utilizing sweet 

potato polysaccharides. Furthermore, the SCFA content significantly increased in multiple groups of sweet 

potato polysaccharide samples, further regulating the proportion of gut microbiota to achieve the effect of 

preventing and treating colitis [61, 62]. However, current research on the digestive properties of sweet potato 

polysaccharides remains limited. Future studies may utilize fluorescent labeling techniques or in vitro 

gastrointestinal models for further investigation. 

Notably, the structural characteristics of sweet potato polysaccharides significantly influence their 

absorption and utilization efficiency. For instance, sweet potato polysaccharides with smaller molecular 

weights and lower branching degrees are more readily degraded and utilized by the gut microbiota [63]. 

Furthermore, the fermentation of sweet potato polysaccharides is a dynamic, multi-stage process, with 

different sweet potato polysaccharide types being degraded by distinct microbial communities in various 

intestinal segments [64, 65]. Generally, fermentable sweet potato polysaccharides (e.g., RS) undergo rapid 

fermentation primarily in the proximal colon, while non-fermentable sweet potato polysaccharides (e.g., 

cellulose) reach the distal colon for slow fermentation. Compared to cellulose, the structure and fermentation 

characteristics of RS confer higher bioavailability and more pronounced physiological effects in the treatment 

of colitis [66]. Therefore, sweet potatoes with a higher proportion of fermentable polysaccharides often exhibit 

better bioavailability, which also translates to superior anti-colitis activity. 

4.2 Absorption and metabolism of sweet potato polyphenols in the human gut 

Most polyphenolic compounds exist in sweet potatoes in bound forms (e.g., esterified, glycosylated, or 

polymerized), which remain relatively stable in the oral cavity and stomach. These bound sweet potato 

polyphenols are primarily released in the small intestine through enzymatic hydrolysis or microbial action [67]. 

Studies indicate that the absorption rate of sweet potato polyphenols in the small intestine is relatively low, 

with only 5-10% of small-molecule polyphenols (such as ferulic acid, dihydroxycinnamic acid, and 

dihydroferulic acid) able to pass through intestinal epithelial cells into the bloodstream [59]. The remaining 

90–95% of unabsorbed sweet potato polyphenols continue to travel down to the large intestine [68]. These 

unabsorbed polyphenols are converted into various small-molecule secondary metabolites, such as 

3-hydroxyphenylpropionic acid, hippuric acid, phenylpropionic acid, pyrrole acid, tyrosol, and 

hydroxytyrosol, through hydrolysis reactions (e.g., deglycosylation and deesterification), cleavage reactions 

(e.g., C-ring cleavage), and reduction reactions (e.g., double bond reduction) under the action of enriched gut 

microorganisms such as Lactobacillus and Bifidobacteria. These polyphenol metabolites can regulate 

immune cell differentiation and play an important role in colitis protection [69]. For example, protocatechuic 

acid demonstrates the ability to inhibit M1 macrophage polarization and promote M2 macrophage 

polarization. Hydroxytyrosol and tyrosol also exhibit inhibitory effects on the gene expression of M1 
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macrophage markers. Therefore, the higher the microbial utilization rate of polyphenols in the large intestine 

stage, the more beneficial metabolites are produced, and the greater the potential for alleviating colitis. 

4.3 Stability of sweet potato polysaccharides and polyphenols in the human gut 

Beyond structural characteristics such as molecular weight, monosaccharide composition, glycosidic 

bond type, and acylation modifications—which significantly influence their stability in the gut—processing 

methods and changes in the gastrointestinal environment also affect the stability of sweet potato polyphenols 

and polysaccharides within the human digestive tract. For instance, thermal processing—one of the most 

common sweet potato preparation methods—can disrupt cell wall structures, releasing bound polyphenols and 

polysaccharides to enhance their bioavailability. Conversely, it may also degrade heat-sensitive compounds 
[70, 71]. For instance, boiling and baking result in significant losses of vitamin C and certain anthocyanins in 

sweet potatoes, whereas steaming and microwave heating better preserve these heat-sensitive compounds. 

The acidic environment in the oral cavity and stomach (pH 1.5–3.5) has a relatively minor impact on the 

stability of sweet potato polyphenols and polysaccharides, with most sweet potato polyphenols and 

polysaccharides remaining relatively stable in the stomach. Conversely, the alkaline environment (pH 

6.5–7.5) and digestive enzymes (e.g., amylase, protease, lipase) in the small intestine significantly affect sweet 

potato polyphenols and polysaccharides stability [67]. Higher stability means more active components can 

reach the intestines and exert their effects, thereby enhancing anti-colitis activity. Future research should 

further explore the absorption, metabolism, and stability mechanisms of sweet potato polysaccharides, 

polyphenols, and specific active components in the human gut, and develop processing technologies and 

delivery systems that improve the utilization of sweet potato's active components. 

5. Colitis Treatment Effects of Sweet Potato 

The anti-colitis effects of sweet potatoes and their bioactive components are of great interest (0), 

particularly polysaccharides, RS, anthocyanins, polyphenol extracts, and trifostigmanoside I. These natural 

compounds demonstrate individual and synergistic benefits in preventing pathological colonic damage and 

colon shortening, improving disease activity index (DAI) scores, modulating gut microbiota balance, 

protecting intestinal barrier integrity, and stimulating SCFA production (Table 1) . The following discussion 

will provide a comprehensive analysis of both whole sweet potatoes and their specific active constituents in 

combating colitis.
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Table 1 Summary of active components in sweet potatoes 

Active 
Ingredients 

Definition Chemical formula Content Biological Function 
Reference

s 

Polysacchar
ides 

Monosaccharides composed of 
alpha-1,4 glycosidic bonds or beta-1,4 

glycosidic bonds in tandem 

 

 

0.40 g/kg  

Gut microbiota regulation, 
anti-inflammatory, 

hypoglycemic, antioxidant 
and anticancer effects 

[75, 77-79, 81, 

105, 118, 119] 

Dietary 
Fiber 

Mainly composed of cell wall 
polysaccharides (such as cellulose, 

hemicellulose) and pectin, belonging to 
plant indigestible carbohydrates, 

divided into soluble and insoluble fiber

β-d-Xylp-(1→4) β-d-Xylp-(1→3)-α-l-Rhap-(1→2)-α-d-GalpA 
(1→4)-d-Xylp 

110 g/kg  

Strongest ABTS and 
DPPH free radical 
scavenging ability; 

modulated gut microbiota 
and improved gut barrier 

[120-123] 

Resistant 
Starch 

Starch fractions that resist small 
intestinal hydrolysis within 120 min but 

can be fermented in the colon consist 
primarily of linear α-1,4-D glucans 
(molecular weight ~1.2 × 105 Da) 

derived from retro-degradable starches

Consists of D-glucose residues that are covalently linked mainly 
by α-(1 → 4) glycosidic bonds 

401-551 g/kg  

Glucose control, improved 
gut health, lipid regulation, 

enhanced satiety and 
micronutrient absorption 

[82, 124-126] 

Chlorogeni
c Acid 

It is a polyphenol compound consisting 
of quinic acid and caffeic acid linked by 

an ester bond 

Total polyphenol 
content: 14.75 g 
chlorogenic acid 

equivalent/kg 

Inhibited NO production, 
reduced TNF-α, IL-6, and 
iNOS levels, and restored 
intestinal barrier integrity 

[104, 127] 
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Anthocyani
ns 

A flavonoid compound with a 
C6-C3-C6 basic skeleton and formed 

by modification of substituents such as 
hydroxyl and methoxy groups and 

glycosidation, with structural features 
that give it unique color and 

functionality 

0.905–10.187 g/kg

Antioxidant, 
anti-inflammatory, 

anti-mutagenic, anti-tumor, 
anti-obesity, anti-colitis, 

anti-diabetic, etc. 

[10, 128-131] 

β-Carotene 
Fat-soluble carotenoids, precursors of 

vitamin A 
0.038–0.738 g/kg 

Lutein 

It is a class of oxygenated carotenoids 
(e.g., zeaxanthin and its esters) with 

C40 tetraterpene backbone, 
β/ε-phytocarotenone ring (hydroxylated 

at 3 positions) and 9-11 conjugated 
double bonds, with photoprotective and 

antioxidant activities 

0.15–0.33 mg/kg 

Pg3gal 

Anthocyanins, a subclass of flavonoid 
compounds, are formed by the covalent 
attachment of a galactose moiety to the 
C3 hydroxyl group of pelargonidin (an 

anthocyanidin aglycone) via a 
β-glycosidic bond 

/ / 

Inhibiting activation of the 
NLRP3 inflammsome 
pathway and balancing 

intestinal flora 

[89] 

Pg3gal, pelargonidin-3-galactoside. 
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Fig.2 Bioactive components and effects of sweet potato. Sweet potatoes, including purple-, yellow-, and orange-fleshed 

varieties, are rich in bioactive compounds such as polysaccharides, anthocyanins, and β-carotene. These components alleviate 
colitis by preventing pathological colonic damage and shortening, improving DAI scores, modulating gut microbiota, 

maintaining intestinal barrier integrity, and enhancing SCFA production. (Created with BioRender.com) 

5.1 Anti-colitis effect of whole sweet potato 

Sweet potato is a creeping dicotyledonous plant, exhibiting a range of colors, from white and cream to 

yellow, orange, and even purple [10]. Nutritionally, sweet potato is rich in carbohydrates, proteins, carotenoids, 

flavonoids, terpenoids, alkaloids, anthocyanins, and minerals (K, P, Ca, Mg, Fe, Cu) [9]. Among them, 

orange-fleshed sweet potatoes are particularly rich in β-carotene, while purple-fleshed sweet potatoes contain 

high levels of acylated anthocyanins and other phenolic substances. These nutrients contribute to a wide array 

of health benefits, including antioxidant, cardioprotective, antidiabetic, anti-inflammatory, anticancer, 

antimicrobial, anti-obesity, and immunomodulatory effects. Consuming whole sweet potatoes effectively 

enhances nutrient bioavailability, improves micronutrient intake (particularly B vitamins and minerals), and 

enables synergistic interactions among their diverse components. Some scholars have used sweet 

potatoes—especially purple sweet potatoes—to treat colitis and found that it has a series of anti-inflammatory 

effects (0), such as improving the gut microbiota, preventing mucosal damage and intestinal barrier damage, 

inhibiting the secretion of cytokines, and improving mitochondrial function [69, 72]. Sun, Bibi, et al. found that 

incorporating 10% purple sweet potato powder into the diet of colitis-induced mice alleviated weight loss, 

improved DAI scores, reduced colon shortening, and mitigated clinical symptoms such as watery diarrhea and 

bloody stools [73]. Histological analysis confirmed its protective effects on mucosal and crypt architecture. 

Further research showed that purple sweet potato also participated in immunomodulation, which inhibited the 

activation of macrophages and down-regulated the levels of pro-inflammatory cytokines (TNF-α, IL-1β, IL-6, 

and IL-18), and also enhanced intestinal barrier integrity (the expression levels of ZO-1, ZO-2, and occludin 
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increased). Additionally, Zhu, Bibi, et al. found that daily consumption of feed containing 10% purple sweet 

potatoes improve the colitis symptoms and the structure of the colonic epithelium in IL-10-deficient mice (a 

CD model) [72], reduced histopathological scores, and enhanced the intestinal barrier. Purple sweet potatoes 

can also regulate the gut microbiota of mice, manifested as improved gut microbiota diversity, decreased 

abundance of Proteobacteria and Deferribacteres, and increased abundance of Firmicutes and Tenericutes. 

However, the impact of dietary purple sweet potatoes on SCFA production remains unexamined. However, 

the drawback of these studies is that they did not identify which active components of purple sweet potato 

played the main role. 

 
Fig.3 A Unified Framework for the Anti-Colitis Effects of Sweet Potatoes and Their Active Components. (Created with 

BioRender.com) 

Some scholars have also used metabolomics tools to explore the regulatory mechanism of purple sweet 

potatoes on colitis. Sun, Iniguez, et al. [69]observed that  purple sweet potatoes ameliorated colitis through 

modulation of purine, amino acid, and fatty acid metabolism pathways as well as the malate-aspartate shuttle. 

Additionally, purple sweet potato inhibited M1 macrophage polarization while promoting M2 polarization, 

evidenced by reduced COX2 and iNOS (M1 markers) and elevated IL-4 and Fizz1 (M2 markers). Despite 

these advances, current research disproportionately focuses on purple sweet potatoes, leaving the effects of 

sweet potato leaves, yellow-fleshed, and orange-fleshed varieties on colitis largely unexplored. 

5.2 Anti-colitis effect of sweet potato polysaccharide 

Polysaccharides, as natural macromolecules, represent one of the most significant bioactive constituents 

in sweet potatoes. are usually composed of more than ten monosaccharide molecules, which are linked by α- 

or β-glycosidic bonds, ultimately forming backbones and branches ranging from thousands to millions, as well 

as various combinations of natural polymers. Sweet potato polysaccharides are biodegradable, non-toxic, and 
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exhibit broad-spectrum bioactivities including gut microbiota modulation, anti-inflammatory, hypoglycemic, 

antioxidant, and anticancer effects [74-76]. Water extraction, alkaline extraction, and enzymatic hydrolysis 

represent three principal methods for obtaining sweet potato polysaccharides, with each technique yielding 

polysaccharides possessing distinct structural characteristics, bioactivities, and protein contents. Tang, Sun, et 

al. discovered that in purple sweet potatoes, water-soluble polysaccharides (WSP) contain 72.83% 

carbohydrates and 1.44% protein; dilute alkali-soluble polysaccharides (DASP) contain 65.74% 

carbohydrates and 1.33% protein; concentrated alkali-soluble polysaccharides (CASP) contain 69.06% 

carbohydrates and 1.30% protein. Multiple studies [77-79] indicate that in dextran sulfate sodium (DSS)-induced 

colitis models, purple sweet potato WSP ameliorated weight loss, colon shortening, and histopathological 

damage while suppressing pro-inflammatory cytokines (IL-1β, TNF-α, IL-6) and oxidative markers (MDA) 

and restoring the anti-inflammatory cytokines IL-10 and antioxidants (SOD, T-AOC). Feng, Du, et al. 

reported that yellow sweet potato polysaccharides similarly exhibited anti-colitis effects consistent with these 

findings [80]. The former's anti-colitis effects were attributed to its modulation of the Firmicutes/Bacteroidetes 

(F/B) ratio, suppression of Proteobacteria, and enrichment of beneficial microbes, thereby elevating acetate, 

propionate, and butyrate levels. The latter effect may enhance SCFA production and suppress inflammatory 

cytokines via the GPR41/MEK/ERK1/2 pathway. However, comparative studies are needed to determine 

whether yellow sweet potato polysaccharides outperform their purple counterparts. In addition, the positive 

changes in colitis are also related to the activation of pathways such as carbohydrate metabolism, amino acid 

metabolism, glycan biosynthesis and metabolism, cofactor and vitamin metabolism—reflecting the 

multi-faceted improvement effect of purple sweet potato polysaccharides. Sun et al. found that purple sweet 

potato polysaccharide inhibited the levels of metabolites such as oleic acid, 17-hydroxyprogesterone, and 

neocembrene, and increased the levels of metabolites such as equol, 5′-deoxyadenosine, flavanone, and 

(S)-9-hydroxy-10-undecenoic acid, which was related to the regulation of cutin, suberine and wax 

biosynthesis, biosynthesis of unsaturated fatty acids, fatty acid biosynthesis, and steroid hormone biosynthesis 

by purple sweet potato polysaccharide [81]. Correlation analysis established positive associations between 

pro-inflammatory metabolites and Rikenella, Odoribacter, Bacteroides, Staphylococcus, whereas 

Bifidobacterium, Gemella, and Aerococcus correlated with anti-inflammatory metabolites. However, 

currently, there are few studies using metabolomics to explore the mechanism of sweet potato polysaccharides 

intervening in colitis, and the current research is only focused on purple sweet potato polysaccharides.  

Polysaccharides extracted from sweet potatoes through different methods exhibit varying degrees of 

anti-colitis efficacy. WSP and CASP from sweet potato restored spleen parameters and immune cytokine 

levels (e.g., IL-2 and IL-6), while DASP enhanced TNF-α, IL-2, and IL-6 levels. All three polysaccharides 

increased SCFA production [75]. Therefore, polysaccharides obtained by different extraction methods have 

different anti-colitis effects. In the future, it is advisable to design more appropriate treatment plans according 

to the symptoms of colitis patients. In addition to identifying the polysaccharide components from sweet 

potatoes, some scholars have explored the efficacy of special sweet potato polysaccharide components, such 
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as sweet potato fiber polysaccharides, dextrans, or RS components, in intervening in colitis. Both SRDF and 

RS improve colon length, histopathology, and enhance intestinal barrier function. The former increases the 

expression of TJ proteins (ZO-1, occludin, TJ-1), while the latter limits goblet cell loss and intestinal epithelial 

cell apoptosis [82]. This may attribute to their positive microbiota-modulating effect (increased Lactobacillus, 

Alloprevotella, Bifidobacterium, and Firmicutes/Bacteroidetes ratio; decreased Staphylococcus, Bacteroides, 

and Akkermansia) and SCFA-stimulating effects (acetate, propionate, butyrate), as well as modulation of 

carbohydrate/lipid/amino acid metabolic pathways. However, a shortcoming of this study is that it did not 

compare the colitis treatment effects of different fiber polysaccharides. Currently, most research on special 

polysaccharide components—such as RS and dextran—focuses on purple sweet potatoes, and few studies pay 

attention to the anti-colitis effects of the special components of red sweet potatoes and yellow sweet potatoes. 

In addition, comparative studies evaluating the anti-colitis activities of distinct polysaccharide components 

across different sweet potato varieties are essential to identify the most therapeutically potent fractions, 

thereby facilitating their clinical translation. 

5.3 Anti-colitis effect of sweet potato polyphenols 

Polyphenols represent a diverse class of bioactive and ubiquitous plant secondary metabolites, offering 

advantages such as easy accessibility, high reaction specificity, and low toxicity [83]. They are primarily 

categorized into flavonoids and phenolic acids. The former mainly exist in the tuberous roots of sweet 

potatoes, where anthocyanins, carotenoids, and lutein are dominant in purple, orange, and yellow varieties, 

respectively [84]. The latter are predominantly composed of CA and caffeoylquinic acid (CQA) derivatives, 

which are distributed throughout vegetative tissues, including leaves, petioles, stems, and storage roots. 

Moreover, polyphenols in sweet potato leaves and flesh both exhibit significant anti-inflammatory effects. A 

study on sweet potato leaves using an in vitro anti-colitis model revealed that polyphenols can inhibit NO 

production, reduce levels of TNF-α, IL-6, and iNOS, restore intestinal barrier integrity (upregulation of ZO-1, 

claudin-1, and occludin expression), and enhance the integrity of the Caco-2 cell monolayer. This effect may 

be related to the inactivation of the NF-κB inflammatory pathway. However, it remains unclear whether the 

phenolic acids in sweet potato leaves can also exert good anti-colitis effects in vivo. A study on sweet potato 

flesh using a general anti-inflammatory model with macrophages [85] revealed that polyphenols can reduce 

levels of IL-6, TNF-α, iNOS, and ROS, activate the Nrf2 pathway, and inhibit the activation of the NF-κB 

pathway. However, this provides only indirect evidence for potential anti-colitis applications. Li et al. 

incorporated the purple sweet potato polyphenols into the diet of mice and found that as the content of purple 

sweet potato polyphenols in the diet increased, the symptoms of colitis in mice improved gradually. 

Specifically, the high-dose polyphenol group [86] exhibited a more significant increase in colon length, 

significantly reduced levels of IL-6, IL-17, and IL-1β, and showed marked suppression of Escherichia and an 

increase in Akkermansia levels. These findings collectively suggest that purple sweet potato polyphenols not 

only effectively ameliorate colitis but can also be administered at relatively high doses without adverse 

effects. 
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Purple sweet potatoes are rich in anthocyanins, the chemical structures of which are mainly composed of 

cyanidin and paeoniflorin in the forms of monoacylation and diacetylation, and which exhibit high thermal 

stability and UV resistance. According to Cevallos-Casals and Cisneros-Zevallos, the content of anthocyanin 

in purple sweet potatoes far exceeds that found in purple carrots, purple corn, and red grapes [87]. Fecal 

transplant experiments confirmed that purple sweet potato anthocyanins mainly exert anti-colitis effects by 

regulating the intestinal microbiota. The study by Mu et al. demonstrated that the purple sweet potato 

anthocyanins regulate the gut microbiome by restoring the proportions of probiotics such as Bifidobacterium, 

Turicibacter, and Lactobacillus, and by inhibiting the proportions of pathogens such as Helicobacter and 

Staphylococcus. This manifested as reduced weight loss in mice, increased ratio of colon weight to length, 

improved pathological damage, elevated expression of ZO-1 and occludin, and inhibited the 

pro-inflammatory factors TNF-α and IL-6 [88]. However, the drawback of this study is that it did not detect the 

components of anthocyanins in purple sweet potato, making it unclear which functional components actually 

play a role. Additionally, single components from purple sweet potato anthocyanins might exhibit higher 

anti-colitis activities compared to whole purple sweet potato anthocyanins. For instance, 

pelargonidin-3-galactoside (Pg3gal) is an effective active ingredient isolated from purple sweet potato 

anthocyanins. When used at a concentration of 10–50 mg/kg, it significantly improved colitis symptoms [89]. 

Further research found that Pg3gal can inhibit the activation of the NLRP3 inflammasome pathway and 

balance the intestinal microbiota (decrease in Firmicutes, Bacteroidetes, and Verrucomicrobia; increase in 

Proteobacteria and Deferribacteres). In addition, some protein-bound anthocyanin compounds extracted from 

sweet potato (p-BAC-PSP) also exhibit anti-inflammatory effects [90]. While their anthocyanin content is 

comparable to that of free anthocyanin compounds (FAC-PSP), FAC-PSP demonstrates stronger anti-colitis 

effects by more effectively modulating the Nrf2 and NF-κB signaling pathways. However, these findings were 

obtained using general anti-inflammatory models rather than anti-colitis mouse models, which may lead to 

differences between the results and the actual anti-colitis outcomes in vivo. There may be differences in the 

anti-colitis effects of polyphenols from purple sweet potato, yellow sweet potato, and sweet potato leaves. 

However, current research mainly focuses on the anti-colitis activity of the polyphenols and anthocyanins 

from purple sweet potato, and there is a lack of comparative studies on the anti-colitis effects of polyphenols 

from various sweet potato sources. 

5.4 Anti-colitis effect of Trifostigmanoside I 

Trifostigmanoside I, an active compound derived from sweet potatoes with the chemical formula 

(6S,7E,9R)-6,9-dihydroxymegastigma-4,7-dien-3-one-9-O-β-D-apiofuranosyl-(1→2)-β-D-glucopyranoside, 

remains poorly characterized in terms of its biological activities [91, 92]. Emerging evidence suggests that 

trifostigmanoside I isolated from sweet potatoes may aid in the treatment of colitis [91]. In one study, this 

compound significantly upregulated MUC2 expression through activation of PKCα/β and its downstream 

effector ERK1/2, ultimately enhancing intestinal barrier function. Nonetheless, the investigation into 

trifostigmanoside I in this study is insufficient. Consequently, we do not have a clear understanding of other 
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colitis-related activities of trifostigmanoside I, including its potential to improve DAI scores, alleviate 

histopathological changes, modulate gut microbiota composition, and stimulate SCFA production. In 

addition, considering the excellent therapeutic effect of trifostigmanoside I on the colonic mucosa, this 

compound could be strategically combined with other therapeutic agents to enhance the overall therapeutic 

effects in colitis. 

6. Anti-colitis mechanism of sweet potato 

The regulatory effects of sweet potatoes and their bioactive components on colitis have been extensively 

investigated by researchers (Table 2). And the correspondence between components and key results is shown 

in 0. The most critical signaling pathways and biological system involved include the gut microbiota, NF-κB 

pathway, Nrf2 pathway, and NLRP3 inflammasome pathway (0). 

 
Fig.4 Diagram of the anti-colitis mechanism of sweet potato. The mechanism of inflammatory response in colitis involves 

inflammatory factors, receptors, NF-κB pathway and NLRP3 inflammasome pathway. In colitis, inflammatory factors such as 
TNF, PAMPs, and IL-1β activate the IKKα/IKKβ complex through receptors, leading to IκB degradation and release of 

NF-κB complexes (P50/p65/c-Rel) into the nucleus to promote inflammatory gene expression. Meanwhile, ROS and 
electrophiles inhibited Nrf2 release, further activating NF-κB complexes and promoting inflammatory gene expression. 

Inflammatory factors and ROS activated NLRP3 inflammatory vesicles, leading to the maturation and release of IL-18 and 
IL-1β, which triggered the inflammatory response and focal death. Sweet potato intervenes to alleviate colitis through 

multiple mechanisms. Anthocyanins in sweet potato reduce the production and release of inflammatory factors, scavenge free 
radicals, and alleviate oxidative stress by inhibiting the NF-κB/NLRP3 pathway as well as activating the Nrf2 pathway, which 

ultimately reduces the inflammatory response and jowls and alleviates colitis. Resistant starch in sweet potato can also 
regulate intestinal microorganisms, increase the production of SCFA, and decrease the Firmicutes/Bacteroidetes ratio and 

Proteobacteria levels, etc. (Created with BioRender.com)
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Table 2 Therapeutic effects and mechanisms of sweet potato active components on colitis 

Active 
ingredient 

Composition Model Dose Metric changes Gut microbiota SCFAs Intestinal barrier 
Signaling 
pathways 

Ref
eren
ces 

Dietary PP 

Total polyphenol 
content: 14.75 g 
chlorogenic acid 
equivalent/kg dry 

weight 

Seven-week-old 
male 

IL-10-deficient 
mice 

100 g/kg 
Body weight ↑; DAI, IL-1B, IL-6 

↓; improved histopathology 
F/B ↑ BA ↑ 

Goblet cells, 
Muc2, Muc3, 

ZO-1 and 
Occludin ↑ 

NF-κB pathway ↓ [72] 

Dietary PP / 

DSS-induced 
colitis model in 

six-week-old 
male C57 BL/6 J 

mice 

100 g/kg 

M2 polarization of macrophages, 
IL-4 ↑; amino acids, fatty acids, 

organic acids, carbohydrates, and 
polyamines, COX2, iNOS ↓ 

Bifidobacterium 
and Lactobacillus 

↑ 
/ / 

Amino acids, fatty 
acids, organic 

acids, 
carbohydrates, 
and polyamines 

were altered 

[69] 

Dietary PP 
Supplement 

PP powder = 5.01% 
water+ 3.54% crude 

protein+ 2.50% crude 
ash+ 5.80% crude 
insoluble fiber+ 

soluble carbohydrate 

DSS-induced 
colitis model in 

six-week-old 
male C57 BL/6 J 

mice 

100 g/kg 

Body weight, colon length ↑; 
mitochondrial protein 

homeostasis, DAI, TNF-α, IL-1β, 
IL-6, IL-18, colonic mucosal 
damage, crypt deformity and 

inflammation↓; improved 
histopathology 

/ / 
ZO-1, Occludin, 

Claudin-1 ↑ 
/ [73] 

Whole PP / 

DSS-induced 
colitis model in 

six-week-old 
male C57BL/6J 

mice 

100 g/kg 

Body weight, colon length ↑; DAI, 
diarrhea and hemorrhage 

symptoms, colonic mucosal 
damage, crypt deformity and 

inflammation ↓ 

/ / / / [132] 

SRDF 

Contains glucose 
(38.47 %), galactose 
(21.81 %), arabinose 

(9.12 %), xylose 
(5.7 %), and mannose 

(1.56 %) 

High-fat diet 
induced loss of 

intestinal 
integrity model 

in five-week-old 
male C57BL/6 J 

mice 

0.27, 0.54 
and 1.08 

g/kg 

Colon length, IL-22 ↑; CRP, IL-6, 
TNF-α, LPS ↓; crypt architecture 

normalization and improved 
submucosal edema 

Bifidobacterium 
↑; F/B ↓ 

PA, BA 
↑ 

Goblet cells, 
ZO-1, Occludin, 

Claudin-1 ↑ 

M2-mAchR/TLR
2 pathway ↑; 

NF-κB pathway ↓ 

[120] 
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PSPRS 
Protein content <1%; 

characterized by C 
A-type crystals 

DSS-induced 
colitis model in 
four-week-old 

males ICR mice

0.10 and 
0.30 g/kg

Body weight, colon length, IL-10, 
IgA ↑; IL-1β, IL-6, TNF-α, MPO, 
inflammatory cell infiltration and 
crypt reduction↓; improved colon 

histopathology 

Lactobacillus ↑; 
Bacteroides, 

Staphylococcus, 
Akkermansia, 

Jeotgalicoccus ↓; 
F/B ↑ 

AA, 
PA, BA 

↑ 

Symptoms of 
cupping 

disappearance ↓; 
intestinal barrier ↑

NF-κB pathway ↓ [82] 

ASPP 

Consists of a backbone 
of 

1,4-α-D-glucopyranosyl 
residues and a side chain 

substituted at the O-6 
position, which consists 

of terminal 
α-d-mannopyranosyl, 
α-d-rhamnopyranosyl, 

α-larabinofuranosyl and 
β-d-glucopyranosyl 

residues; MW: 180kDa 

DSS-induced 
colitis model 

in 
four-week-old 

female ICR 
mouse  

0.40 g/kg

Immune organ index, colon length 
↑; IL-1β, IL-6, and TNF-α ↓; 

improvement in colon 
histopathology 

Lactobacillus, 
Roseburia ↑; 
Bacteroides, 

Staphylococcus ↓; 
F/B ↑ 

AA, PA 
↑ 

ZO-1, occluding 
↑; goblet cells, 

MUC2 ↓ 
NF-κB pathway ↓ [79] 

Root WSP 

Consists mainly of 
→4)-α-D-Glcp-(1→ 

and 
→4,6)-α-D-Glcp-(1→
; MW: 103 kDa, Glc: 

Man = 20.44:1.00 

LPS-induced 
inflammation 

model of 
RAW264.7 cells

0.40 g/kg
IL-10, T-AOC, SOD ↑; NO, 

TNF-α, IL-1β, IL-6 ↓ 

Bacteroides, 
Lactobacillus, 

Bifidobacterium, 
Parabacteroides 
↑; Psychrobacter, 
Staphylococcus ↓; 

F/B ↑ 

AA, 
PA, BA 

↑ 
/ NF-κB pathway ↓ [78] 

YSPP 

α-L-Araf-(1→, 
→5)-α-L-Araf-(1→, 
→6)-β-D-Galp-(1→, 

β-D-Glcp-(1→, 
→3)-α-L-Araf-(1→, 
→3)-α-L-Rhap-(1→; 
Rha:Ara:Gal:Glc:Gal

A:GlcA= 
1.00:2.00:3.63:1.21:1.

17:1.14 

DSS-induced 
colitis model in 
SPF male C57 

BL/6J mice 

0.10 and 
0.20 g/kg

 

Body weight, colon length, thymic 
index, IL-6, IL-1β ↑; DAI, splenic 

index, IL-10, inflammatory cell 
infiltration and crypt reduction↓; 

improved histopathology 

/ 

AA, 
PA, 
BA, 

isobuty
ric acid 

↑ 

Goblet cells ↑ 

PR 41/MEK/ERK 
1/2 signaling 

pathway ↑; NF-κB 
pathway ↓ 

[80] 
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PSPP 

Purified homogeneous 
polysaccharides; MW: 
103 kDa and 180 kDa, 

respectively 

DSS-induced 
colitis model in 
four-week-old 

ICR mice 

0.40 g/kg IL-10 ↑; TNF-α, IL-6, IL-1β ↓ 

Lactobacillus, 
Bifidobacterium 

↑; 
Parasutterella, 
Desulfovibrio ↓ 

/ / 

Significant 
changes in 25 

metabolites, such 
as fatty acid 
biosynthesis, 

steroid hormone 
metabolism, and 

indole derivatives 

[81] 

WSP 
DASP 
CASP 

Carbohydrate and 
protein content: WSP 
= 72.83% and 1.44%; 
DASP= 65.74% and 

1.33%; CASP= 
69.06%+ 1.30%; WSP 

and CASP have 
pyran-type structures; 

CASP has typical 
glucose residues in the 

form of pyranose 

CTX-treated 
model in 

four-week-old 
female ICR 

mouse  

0.40 g/kg 
Splenic index, TNF-α, IL-2, IL-6, 

TNF-α ↑ 

Ruminococcus 
and Oscillospira 
↑; Sutterella ↓; 

F/B ↑ 

AA, 
PA, BA 

↑ 
/ / [75] 

WSP 

Mainly composed of 
→4)-α-D-Glcp-(1→ 

and 
→4,6)-α-D-Glcp-(1→
; MW: 103 kDa, Glc: 

Man = 20.44:1.00 

DSS-induced 
colitis model in 
four-week-old 

female ICR 
mouse  

0.40 g/kg

Body weight, colon length, IL-10, 
T-AOC, SOD ↑; DAI, IL-1β, IL-6, 

and TNF-α ↓; improved colon 
histopathology 

Lactobacillus ↑; 
F/B ↑ 

AA, 
PA, BA 

↑ 
/ / [77] 

PSPP-1 
(novel 

dextran) 

The main chain 
consists of the 

→4)-α-d-Glcp (1→ 
glycosyl group and 
branches at the O-2, 

O-3 and O-6 positions 
of the α-d-Glcp (1→ 

residue) 

LPS-induced 
inflammation 

model of 
RAW264.7 cells

0.04, 0.08 
and 0.16 

g/kg 
NO, IL-1β, IL-6, TNF-α, IFN-β ↓ / / / 

MyD88, MAPK, 
NF-κB and AP-1 

signaling 
pathways, 

TRIF-dependent 
pathway ↑ 

[103] 
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PSPP-1 

The main chain is α-(1 
→ 4)-D-glutamyl, 

branching into 1 → 2, 
1 → 3, and 1 → 6 
glycosidic bonds 

LPS-induced 
inflammation 

model of 
RAW264.7 cells

0.04, 0.08 
and 0.16 

g/kg 

L-4, IL-10 ↑; Cell proliferation, 
NO, ROS, Ca2+, IL-1β, IL-6, 

TNF-α ↓ 
 

/ / / 

MyD88, MAPK, 
NF-κB and AP-1 

signaling 
pathways, 

TRIF-dependent 
pathway ↑ 

[105] 

WSP 
DASP 
CASP 

Carbohydrate and 
protein content: WSP 
= 72.83% and 1.44%; 
DASP= 65.74% and 

1.33%; CASP= 
69.06%+ 1.30% 

LPS-induced 
inflammation 

model of 
RAW264.7 cells

0.025, 
0.050, 
0.100, 
0.200, 

0.400 and 
0.800 g/kg

Cell viability，IL-10 ↑； 
hagocytosis, NO, TNF-α, IL-1β, 

IL-6, apoptosis ↓ 
/ / / / [118] 

PSPAE 

Five phenolic acid 
standards: chlorogenic 
acid, caffeic acid, trans 

ferulic acid, 
p-coumaric acid and 
protocatechuic acid 

DSS-induced 
colitis model in 
four-week-old 
male C57BL/6 

mice 

150 and 
250 g/kg 

Body weight, colon length ↑; 
Splenomegaly, liver hypertrophy, 
IL-6, IL-17, IL-1β, inflammatory 

cell infiltration and crypt reduction 
↓ 

Escherichia and 
Akkermansia ↑ 

/ Goblet cells ↑ 
AP-1, NF-kB and 
MAPK signaling 

pathways ↓ 

[86] 

PSPAE 

Paeoniflorin-3-sophor
oside-5-glucoside and 
anthocyanin-3-sophor

oside-5-glucoside, 
mono- or di-acylated 
from caffeic acid and 

p-coumaric acid 

DSS-induced 
colitis model in 

eight- to 
ten-week-old 

female BALB/c 
mice 

0.02 g/kg
Body weight, colon length ↑; 

IL-1β, IL-6, TNF-α ↓; improved 
colon histopathology  

Bifidobacterium, 
Ruminococcus 

Lactobacillus ↑; 
Helicobacter, 

Staphylococcus ↓

AA, 
PA, BA 

↑ 

ZO-1, occludin, 
goblet cells, 

MUC2 ↑ 

NF-κB, MAPK 
pathway ↓ 

[88] 

Pg3gal 

Derivatives of 
anthocyanins, 

molecular structure: 
Pelargonidin-3-O-sop
horoside-6-C-glycosid

e 

DSS-induced 
colitis model in 
male C57BL/6J 

mice 

0.025 g/kg

Colon length ↑; DAI, IL-6, IL-1β, 
TNF-α, cellular apoptosis in 

intestinal epithelial cells, 
inflammatory cell infiltration ↓ 

Escherichia ↓; 
Duncaniella, 

Akkermansia and 
Muribaculum ↑；

F/B ↑ 

SCFAs 
↑ 

/ NLRP3 pathway ↓ [89] 

p-BAC-PSP
P 

Total anthocyanin and 
protein contents were 

16.46 ± 3.36 mgC3G/g 
and 62.50 ± 0.09%, 

respectively 

LPS-induced 
inflammation 

model of 
RAW264.7 cells

0.0125, 
0.0250, 
0.0500, 

0.1000 and 
0.2000 
g/kg 

iNOS, TNF-α, NO, TNF-α, ROS 
accumulation ↓ 

/ / / 

Nrf2/HO-1 ↑; 
MAPKs, NF-κB 

and AP-1 
signaling 

pathways ↓ 

[110] 
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SPLPAs 

Isochlorogenic acid A, 
isochlorogenic acid B, 
isochlorogenic acid C, 

chlorogenic acid, 
cryptochlorogenic 

acid, neochlorogenic 
acid, caffeic acid 

IL-1β-induced 
monolayer cell 
barrier damage 

model of Caco-2 

0.0002 
g/kg 

NO, IL-6, TNF-α ↓ / / 
ZO-1, Occludin, 

Claudin-1 ↑ 
NF-κB pathway, 

MAPK pathway ↓ 
[104] 

Tubers 
Extract 

/ 

LPS-induced 
inflammation 

model of 
RAW264.7 cells

0.001, 
0.010 and 
0.100 g/kg

IL-6, Tnf, iNOS ↓ / / / 
Nrf2 pathway ↑; 

NF-κB pathway ↓ 
[85] 

Trifostigman
oside I 

C24H38O12 

IL-1β induced 
monolayer 
barrier loss 
model of 

LS174T and 
Caco-2 cells 

/ / / / 
MUC2, ZO-1, 

Occludin ↑ 

PKCα/β-ERK1/2 
signaling pathway 

↑ 

[91] 

Note: ↑ Increase the measurement parameters; ↓ reduction of measurement parameters. PP, purple potato; LPS, lipopolysaccharides; PSPP, purple sweet potato polysaccharide; DSS, 
dextran sulfate sodium; WSP, water-soluble polysaccharide; DASP, dilute alkali-soluble polysaccharide; CASP, concentrated alkali-soluble polysaccharide; CTX, cyclophosphamide; 
F/B, Firmicutes/Bacteroidetes ratio; ASPP alkali-soluble polysaccharide; AA, acetic acid; PA, propionic acid; BA, butyric acid; PSPRS, purple sweet potato resistant starch; SRDF, 
sweet potato residue dietary fiber; YSPP, yellow sweet potato polysaccharide; p-BAC-PSP, protein-bound anthocyanin compounds from purple sweet potato; PSPAE, purple sweet 
potato anthocyanin extract; Pg3gal, pelargonidin-3-galactoside; SPLPAs, sweet potato leaf phenolic acids; MW: Molecular weight; DAI, disease activity index; Nrf2, nuclear factor 
erythroid 2-related factor 2; NF-κB, nuclear factor kappa-B; Glc, glucose; Man, mannose; Rha, rhamnose; Ara, arabinose; Gal, galactose; GalA, galacturonic acid; GlcA, glucuronic 
acid. 

Table 3 Correlation between sweet potato active ingredients and key results 

Active ingredient 
Symptoms 

(e.g. body weight, colon length, 
DAI) 

Inflammatory factor 
(e.g. TNF-α, IL-1β, IL-6, 

IL-10) 

Gut microbiota 
(e.g. Firmicutes, 
Bacteroidetes) 

SCFAs 
Intestinal barrier 

(e.g. ZO-1, Occludin, 
Claudin-1) 

Whloe purple potato √ √ √ √ √ 
Polysaccharides √ √ √ √ √ 
Polysaccharides-1 × √ × × × 
Yellow sweet potato polysaccharide √ √ × √ √ 
anthocyanin extract √ √ √ √ √ 
P3gal √ √ √ √ × 
Protein-bound anthocyanin compounds × √ × × × 
leaf phenolic acids × √ × × √ 
Tubers Extract × √ × × × 
Trifostigmanoside I × × × × √ 
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6.1 Mechanisms of gut microbiota regulation by sweet potato 

The human gut microbiota comprises trillions of microorganisms, most of which are bacteria and viruses 

and are considered non-pathogenic. Current estimates suggest that the number of gut bacteria reaches 

approximately 1014, including at least 1000 different species and genera, with anaerobic microorganisms 

constituting the dominant populations and classifiable into six major phyla: Firmicutes, Bacteroidetes, 

Actinobacteria, Fusobacteria, Proteobacteria, and Verrucomicrobia [93]. The gut microbiota works 

synergistically with the host's defense and immune systems to prevent pathogen colonization and invasion; it 

also plays a role in mitigating various chronic diseases and adverse conditions, such as diabetes, 

cardiovascular disease, colitis, hepatitis, neuritis, fatigue, and aging. Furthermore, the gut microbiota performs 

essential metabolic functions: it is involved in the regulation of unsaturated fatty acid biosynthesis, fatty acid 

biosynthesis, steroid hormone biosynthesis, and metabolic pathways of purines, amino acids, and fatty acids, 

while facilitating the extraction of energy and nutrients from food, the production of SCFAs and polyphenol 

metabolites, and the absorption of amino acids [69, 81]. Alterations in the microbiota can result from exposure to 

various environmental factors, including diet, toxins, drugs, and pathogens. Microbial dysbiosis is particularly 

pronounced in colitis patients, characterized by reduced microbial diversity, an increase in pathogenic 

bacteria, and a significant decrease in beneficial bacteria—especially those that produce high levels of SCFAs. 

A Polish study [94] indicates that in samples from ulcerative colitis patients, the genera Escherichia-Shigella, 

Peptostreptococcus, Bacillus, Veillonella were significantly enriched, while beneficial bacteria such as 

Akkermansia, Faecalibacterium and Bifidobacterium, and butyrate-producing bacteria like Faecalibacterium, 

Blautia, and Ruminococcus were significantly depleted. Overall, beneficial bacteria—including 

Bifidobacterium, Lactobacillus, and Enterococcus faecium—can ferment sweet potato polysaccharides and 

metabolize sweet potato polyphenols, thereby stimulating the accumulation of SCFAs and the production of 

beneficial secondary metabolites. This plays a crucial role in promoting intestinal metabolism and preventing 

colitis. In contrast, an increased proportion of pathogenic bacteria exacerbated colitis, with microorganisms 

such as Enterobacteriaceae, Streptococcus bovis, Staphylococcus, Helicobacter, E. coli identified as factors 

contributing to colitis deterioration. Sweet potatoes and their active compounds contribute to maintaining gut 

microbiota balance, ultimately ameliorating colitis [95]. 

Several sweet potatoes varieties and their active compounds have been shown to increase gut microbiota 

diversity. For example, Zhu et al. found that dietary purple sweet potato [72], Sun, Chen, et al., Sun et al. and 

Gou et al. found that purple sweet potato polysaccharides [77, 79, 81], and Wang et al. found that purple sweet 

potato RS—all demonstrated the ability to reverse the decrease in the F/B ratio observed in DSS-treated 

groups, while also significantly reducing Proteobacteria abundance [82]. Proteobacteria are known to contain 

numerous human pathogens, such as Brucella, Bordetella, Neisseria, Shigella, Salmonella, Yersinia, 

Escherichia, Rickettsia, and Helicobacter. These pathogens have been shown to increase Nos2 expression and 

nitrate production, further inducing inflammatory bowel disease [96]. A decreased F/B ratio is common in both 
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CD and UC patients. Firmicutes extract energy from food more efficiently than Bacteroidetes, thereby 

promoting the activation of energy metabolism pathways (e.g., carbohydrate and fatty acid metabolism) and 

the production of butyrate. Butyrate contributes to higher anti-inflammatory activity, better absorption of 

nutrients by intestinal epithelial cells, and enhanced colitis recovery. Firmicutes is associated with an 

increased risk of CD relapse and elevated inflammation levels when its proportion is reduced [97, 98]. Therefore, 

the regulation of Proteobacteria proportion and the F/B ratio by purple sweet potatoes and their active 

substances reduces the abundance of harmful bacteria, inhibits the production of pro-inflammatory substances 

(e.g., nitrate and Nos2), and effectively stimulates butyrate secretion and intestinal nutrient 

absorption—collectively promoting colitis recovery. In particular, purple sweet potatoes and their bioactive 

components demonstrate selective modulatory effects on gut microbiota composition, particularly enhancing 

beneficial bacteria (e.g., Bifidobacterium, Lactobacillus) while suppressing potentially harmful species (e.g., 

Mucispirillum, Clostridium). For instance, Zhu et al. found that dietary purple sweet potatoes upregulated 

Bifidobacterium, Acetobacteroides, Acetatifactor, and Rikenella, while downregulating Mucispirillum, 

Clostridium, Bacteroides, Subdoligranulum, Romboutsia, and Parasutterella [72]; purple sweet potato 

polysaccharide led to an increase in Norank-f-Lachnospiraceae, Lactobacillus, and Roseburia, and a decrease 

in Bacteroides and Staphylococcus [79]; purple sweet potato RS promoted the abundance of butyrate-producing 

bacteria such as Alloprevotella and Bifidobacterium, while inhibiting colitis-inducing strains such as Alistipes, 

Desulfovibrio, Staphylococcus, and Jeotgalicoccus [82]. Overall, although different bioactive components 

exhibit varying microbial modulation effects, they consistently improve the beneficial-to-pathogenic 

microbial ratio in the gut ecosystem. 

However, some studies support that sweet potatoes and their active components reduce the F/B ratio. For 

example, purple sweet potato polysaccharides can restore the imbalanced ratio of higher Firmicutes (64.73%) 

and lower Bacteroidetes (26.97%) ratio in the DSS-induced colitis model to a more balanced range: 

Firmicutes (35.90–47.03%) and Bacteroidetes (45.10-58.30%) [75]. Sun, Gou, et al. found that purple sweet 

potato WSP could reverse the relatively high Firmicutes and relatively low Bacteroidetes level in the 

lipopolysaccharides (LPS)-stimulated group, restoring them to levels similar to those in the normal control 

group [78]. Sweet potato dietary fiber also reduced the F/B ratio, increased gut microbiota diversity, and 

improved the relative abundance of bacterial families including Lactobacillaceae, Peptostreptococcaceae, 

Streptococcaceae, Muribaculaceae, Akkermansiaceae, and Rikenellaceae. These changes contribute to 

enhenced metabolic function of the gut ecosystem and facilitating colitis recovery. In particular, a study by 

Chen et al. found that Pg3gal, one of the anthocyanin components isolated from purple sweet potato, can 

simultaneously and positively modulate the abundance of Firmicutes and Bacteroidetes [89]. Specifically, it 

significantly increased the proportion of Lactobacillus, while decreasing the proportion of Deferribacteres, 

Akkermansia, and Escherichia, thereby restoring gut microbiota balance in mice and leading to significant 

improvement in colitis. The reasons for the different regulatory effects of sweet potatoes and their active 

components on the F/B ratio and other bacteria found in different experiments need to be further explored. 
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The improvement of colitis by sweet potato powder, polysaccharides, RS, polyphenols, etc. is also 

reflected in their ability to stimulate the secretion of SCFAs. In the study of Wang et al., the use of sweet 

potato RS increased the levels of acetate, propionate, and butyrate from 2.32 ± 0.43, 0.27 ± 0.07, and 0.27 ± 

0.12 mg/100 g to 3.96 ± 0.39, 0.57 ± 0.11, and 0.74 ± 0.13 mg/100 g, respectively[82]. Similarly, alkali-soluble 

purple sweet potato polysaccharide, water-soluble purple sweet potato polysaccharide, and yellow sweet 

potato polysaccharide have also demonstrated significant efficacy in stimulating the production of acetate, 

propionate, and butyrate. Gut microorganisms can degrade polysaccharides that cannot be digested by 

gastrointestinal fluids and further synthesize SCFAs. The anti-inflammatory effects of these SCFAs (0) are 

very complex and are mainly reflected in the following points: 1. SCFAs can promote the synthesis of ZO-1, 

claudin-1, and occludin and enhance the intestinal barrier; 2. SCFAs can provide energy to epithelial cells and 

maintain their integrity; 3. SCFAs have direct anti-inflammatory activity and can effectively scavenge 

inflammatory factors; 4. SCFAs can act on FOXP3 regulatory T cells, producing anti-inflammatory factors 

TGF-β and IL-10 and inactivating the NF-κB signaling pathway; 5. SCFAs can be recognized by specific 

SCFA receptors GPRs expressed on intestinal epithelial cells and innate immune cells, such as GPR41, 

GPR43, and GPR109A, thereby enhancing epithelial barrier function and further inhibiting NF-κB through a 

calcium-dependent mechanism; 6. SCFAs promote the differentiation of Tregs and reduce the expression of 

pro-inflammatory cytokines by inhibiting important transcriptional regulators HDACs. These changes 

ultimately enhance the expression of downstream effectors, including caspase-1, IL-18, and IL-1β, further 

inhibiting colitis. Feng, Du, and Wang found that feeding 100 mg/kg and 200 mg/kg of yellow sweet potato 

polysaccharide both led to increased levels of acetic acid, propionic acid, isobutyric acid, and butyric acid, 

which effectively upregulated GPR41 protein expression, further resulting in the activation of the downstream 

MEK-ERK pathway (increased expression of ERK1/2, Ras, Raf, and MEK1/2)[80]. These molecular events 

collectively contributed to the promotion of intestinal epithelial cell proliferation, inhibition of apoptosis, and 

amelioration of colitis. However, current research on the modulation of SCFAs and their downstream 

signaling pathways by sweet potatoes or their bioactive components remains limited, and many pathways have 

not yet been explored. 
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Fig.5 Schematic Diagram of Short-Chain Fatty Acids' Mechanism Against Colitis. (Created with BioRender.com) 

Different types of sweet potato polysaccharides also lead to different SCFA regulation effects, which also 

means that their anti-colitis effects are different. Tang et al. reported that WSP had the best SCFA-promoting 

effect, with acetic acid, propionic acid, butyric acid, and valeric acid concentrations of 15.03%, 6.22%, 6.65%, 

and 2.35%, respectively, far higher than the 4.18%, 3.56%, 4.05%, and 0.92% in the colitis group [75]. DASP 

ranked second, with acetic acid, propionic acid, butyric acid, and valeric acid concentrations of 10.67%, 

4.23%, 5.19%, and 1.03%, higher than the performance of purple sweet potato polysaccharide powder and 

CASP. Therefore, it is necessary to study the extraction methods, physicochemical properties, and structure of 

purple sweet potato polysaccharide in relation to its ability to promote SCFA secretion. 

6.2 Sweet potato inhibits colitis by modulating the NF-κB pathway and its upstream pathway 

NF-κB plays a crucial role in regulating cellular responses to diverse stimuli, including immune 

reactions, inflammation, cell proliferation, and apoptosis. When NF-κB is inactive, the NF-κB p50/p65 

complex resides in the cytoplasm, and its nuclear translocation is inhibited by binding to the inhibitor of κB 

protein (IκB). Consequently, it generally remains in an inactive status under normal conditions. Upon cellular 

stimulation by factors such as ROS, LPS, and inflammatory factors, a signaling cascade is triggered, 

ultimately activating IKK. This leads to IκBα phosphorylation and its subsequent dissociation from NF-κB, 

which is primarily composed of p50 and p65 (RelA). The liberated NF-κB dimer then translocates to the 

nucleus, where it modulates the transcription of genes involved in immunity and inflammation, including 

those encoding IL-1β and components of the NLRP3 inflammasome [99-101]. The NF-κB pathway is crucial in 

both the development and mitigation of colitis. Studies have demonstrated that the NF-κB signaling pathway 

is activated in colitis patients, as evidenced by increased expression of NF-κB, IKK, and IκBα [102]. Studies 
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have shown that sweet potato components exert their anti-colitis effects by modulating the NF-κB pathway [85, 

103-105]. 

Both sweet potato leaf and flesh polyphenols exhibit anti-colitis effects by inhibiting the NF-κB pathway 
[85, 90, 104]. Examples include sweet potato leaf polyphenol extracts rich in chlorogenic acid isomers, sweet 

potato tuber polyphenol extracts, and anthocyanin-binding proteins. Zhang et al. showed that sweet potato leaf 

polyphenols downregulated NF-κB-p65, Lamin B1, and IκB-α levels, which improved the inflammatory 

conditions and membrane permeability in an in vitro colitis model [104]. Similarly, in vivo colitis models 

showed that both p-BAC-PSP (anthocyanins and protein contents were 16.46 ± 3.36 mgC3G/g and 62.50 ± 

0.09%, respectively) and FAC-PSP (anthocyanins content was 16.82 ± 1.49 mgC3G/g and no protein was 

detected) suppressed MAPK pathway activation (decreased ERK, p38, and JNK expression) [90]. This further 

led to reduced activation of downstream NF-κB and AP-1, thereby inhibiting the expression of 

pro-inflammatory mediators and cytokines (iNOS, NO, TNF-α). The differences in anti-colitis effects 

between FAC-PSP and p-BAC-PSP were not significant. 

Sweet potato polysaccharides can also inhibit colitis by modulating the NF-κB pathway. Two types of 

purple sweet potato polysaccharides (one composed of an α-(1 → 4)-D-Glc backbone with 1 → 2, 1 → 3, and 

1 → 6 glycosidic linkages forming branches, and another is a glucan with a molecular weight of 18.3 kDa) 

both demonstrated the ability to modulate the inflammatory response, but their regulatory effects differed [103, 

105]. Specifically, the LPS-injured group exhibited increased expression of p-IκBα/IκBα/β, p-IκBβ/IκBα/β, 

p-IκBα/IκBα, and p-NF-κB/NF-κB, while treatment with the first type of purple sweet potato polysaccharide 

reversed these changes, revealing its protective effect against colitis through NF-κB transactivation. The 

second type of purple sweet potato polysaccharide activated IκB-α degradation and increased the 

phosphorylation of NF-κB, IKKα/β, and IκB-α, but the expression of IKKα/β and NF-κB-p65 slightly 

changed (P > 0.05). These results suggest that the glucan can exert immune-enhancing effects by activating 

the NF-κB pathway in RAW264.7 cells. The differential regulatory effects of purple sweet potato 

polysaccharides on the NF-κB pathway may be associated with their molecular weight and monosaccharide 

composition. However, limited research in this area has resulted in unclear relationships between the 

polysaccharides' structural characteristics (molecular weight, sugar composition, carbon backbone) and their 

NF-κB modulation efficacy and anti-colitis activity. 

Except for direct modulation of the NF-κB signaling cascade, research suggests that sweet potato active 

components can also inhibit the upstream TLR4/MyD88 pathway, leading to a series of downstream 

inhibitory events [103, 105]. TLRs are type I transmembrane glycoproteins containing three functional domains, 

which are tightly associated with processes like innate immunity, inflammation, cell growth, and cancer. Once 

stimulated, the TIR cytoplasmic domain of TLR4 binds MyD88, thereby recruiting IRAK4. After that, 

activated IRAK4 dissociates from MyD88, binds to and activates TRAF6, ultimately forming Complex-1. 

Subsequently, Complex-1 separates from TLR4 to stimulate TAK-1 and TAB 1-3 accumulation and further 

forms Complex-2. TAK-1 then phosphorylates and activates the IKK complex, leading to IκB protein 



W.J. Chen et al. / Food Science and Human Wellness 16 (2027) 

 

phosphorylation, proteasomal degradation, and NF-κB nuclear translocation. Sweet potato polysaccharides 

can interfere with colitis progression by modulating the TLR4/MyD88/NF-κB pathway. Song et al. stated that 

purple sweet potato polysaccharide can block the TLR4/MyD88/NF-κB signaling cascade, as shown by 

decreased TLR2 and TLR4 expression and reduced levels of MyD88, p-IRAK4, IRAK4, TIRAP, IRAK1, 

p-IRAK1, TRAF6, TAK1, and p-TAK1 [105]. This indicated that sweet potato polysaccharide inhibited 

activation of the upstream TLR4/MyD88 signaling. As a result, NF-κB was inactivated and the purple sweet 

potato exhibited excellent anti-inflammatory effects. However, no studies have yet used inhibitors or 

activators to confirm whether the TLR4/MyD88/NF-κB pathway is the only signaling pathway by which 

sweet potato active substances exert their anti-colitis effects. 

6.3 Sweet potato inhibits colitis by modulating the Nrf2 pathway 

Nrf2 (NF-E2-related factor 2), a member of the Cap’n’collar (CNC) transcription factor family, contains 

605 amino acids and is classified into seven highly conserved functional domains (Neh1-Neh7) [106]. Keap1, 

composed of 624 amino acids, is a cysteine-rich protein containing 27 Cys residues in humans. The 

N-terminal domain of Nrf2 influences its stability and ubiquitination through its negative regulator Keap1, 

while the Neh5 domain is responsible for its cytoplasmic localization [107]. Under normal conditions, Nrf2 

binds to Keap1, which then drives Nrf2 ubiquitination and proteasomal degradation. Under oxidative stress 

conditions or upon exposure to Nrf2 activators, Nrf2 dissociates from Keap1 and translocates to the nucleus, 

heterodimerizes with small Maf proteins, and transactivates an ARE battery of genes, ultimately initiating the 

synthesis of antioxidant enzymes like SOD and GSH, and the transcription of HO-1. HO-1, an inducible 

isoform and rate-limiting enzyme, catalyzes the degradation of heme into carbon monoxide (CO) and free 

iron, and the degradation of biliverdin into bilirubin, thereby exerting free radical scavenging and 

cytoprotective effects [108]. If this pathway is inhibited, antioxidant enzyme levels might be reduced, and ROS 

cannot be cleared promptly. This triggers the activation of inflammatory pathways, such as NF-κB and 

NLRP3 signaling, ultimately leading to the release of IL-1β and IL-18 precursors into the extracellular space, 

further inducing inflammatory diseases [109]. 

Sweet potatoes and their active components are also known for their excellent anti-inflammatory activity 

through Nrf2 pathway modulation. Examples include yellow sweet potato polyphenols [85], purple sweet 

potato polysaccharides [103, 105], purple sweet potato protein-bound anthocyanins [110], and sweet potato leaf 

extract [104]. Notably, some sweet potatoes varieties or sweet potato active components have been shown to 

inhibit colitis by regulating the Nrf2 pathway. Matsumoto et al. demonstrated that polyphenol-rich 

light-yellow sweet potato extracts exhibited excellent DPPH radical and ROS scavenging activity and 

significantly reduced IL-6, TNFα, and iNOS levels [85]. This was linked to activation of the Nrf2 pathway and 

inhibition of the NF-κB pathway by yellow sweet potato polyphenols. ML385, an Nrf2 inhibitor, blocks Nrf2's 

ability to bind small Maf proteins and inhibits its activity as a transcription factor. Blocking Nrf2 signaling 

with ML385 reversed the yellow sweet potato polyphenol-induced decrease in IL-6, while the expression of 

TNF and iNOS showed no significant change. The expression levels of nuclear Nrf2, NF-κB, and cytoplasmic 



W.J. Chen et al. / Food Science and Human Wellness 16 (2027) 

 

HO-1 showed no significant differences between groups treated with or without yellow sweet potato 

polyphenols, suggesting that NF-κB activity was suppressed by Nrf2 pathway activation. This study 

highlights the importance of the Nrf2 pathway in anti-inflammatory mechanisms. 

In addition to modulating MAPKs, NF-κB, and AP-1 signaling, Jiang et al. found that p-BAC-PSP and 

FAC-PSP effectively activated the Nrf2 pathway, as evidenced by increased Nrf2 and HO-1 mRNA levels [90]. 

This antioxidant potential may be because sweet potato anthocyanins can donate hydrogen atoms from 

hydroxyl groups to unstable and highly reactive free radicals, which can stabilize, neutralize, or transform the 

free radicals into non-reactive states. However, this study only explored the Nrf2 pathway modulation effects 

of p-BAC-PSP and FAC-PSP at the mRNA level and did not further verify their regulatory effects at the 

protein level. Furthermore, the regulatory mechanisms of many sweet potato active components on the 

Nrf2-NF-κB cascade are still unclear, and it is also unknown which type of sweet potato active component has 

the greatest efficacy in regulating the Nrf2 signaling pathway and alleviating colitis, requiring more in-depth 

research to promote clinical applications. 

6.4 Sweet potato inhibits colitis by modulating the NLRP3 pathway 

The NLRP3 inflammasome, composed of NOD-, LRR- and pyrin domain-containing protein 3, belongs 

to the NLR protein family and plays a critical role in mediating host immune responses to microbial infections 

and cellular damage [111]. As the core protein of the NLRP3 inflammasome, NLRP3 contains a central 

nucleotide-binding and oligomerization (NACHT) domain, which promotes self-oligomerization and 

possesses ATPase activity. ASC contains two transduction domains: a pyrin domain that can connect to 

upstream NLRP3 and a caspase recruitment domain (CARD) that can connect to downstream caspase-1 [112]. 

The C-terminal conserved LRRs domain can regulate NLRP3 activity and prevent inflammasome formation 

by inhibiting the interaction between NLRP3 protein and ASC. However, when danger signals such as 

PAMPs, DAMPs, exogenous invaders, or environmental stresses are present, the conformation of the NLRP3 

protein transforms into a form that facilitates its binding to ASC. Subsequently, the CARD of ASC binds to the 

CARD on procaspase-1, promoting NLRP3 inflammasome self-assembly. This further triggers the proteolytic 

cleavage of dormant procaspase-1 into active caspase-1, which then converts the cytokine precursors 

pro-IL-1β and pro-IL-18 into mature and biologically active IL-1β and IL-18, respectively. Mature IL-1β is a 

pro-inflammatory mediator that leads to more severe inflammatory and immune cascades [111, 113]. Therefore, 

extracting sweet potato active substances that target the NLRP3 inflammasome is essential for alleviating or 

even curing colitis. 

Sweet potato polysaccharides, polyphenols, and anthocyanins all exhibit good NLRP3 inflammasome 

regulatory effects, which have been confirmed in numerous studies. In one of them, LPS treatment increased 

the expression of NLRP3, ASC, and Caspase-1/pro-Caspase-1, while purple sweet potato polysaccharide 

treatment significantly reversed these changes, demonstrating that purple sweet potato polysaccharide can 

regulate the inflammatory environment by inhibiting inflammasome activation [105]. Activated NF-κB 

signaling can increase the transcription levels of NLRP3 inflammasome-related components and pro-IL-1β, 
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and purple sweet potato polysaccharide can also indirectly inhibit NLRP3 inflammasome activation by 

inhibiting NF-κB signaling, exhibiting a multi-pathway inflammation regulatory mechanism. Furthermore, 

Pg3gal also inhibited the expression of pyroptosis-related proteins, such as NLRP3, ASC, cleaved-Caspase-1, 

N-GSDMD, and IL-1β, reduced pro-inflammatory cytokine levels (decreased TNF-α and IL-6), and 

ultimately exerted anti-colitis effects (improved colon shortening, reduced DAI scores, and improved colon 

mucosal damage and inflammatory cell infiltration) [89]. However, although this study explored the dual 

regulatory mechanism of Pg3gal on the gut microbiota and pyroptosis signaling pathways, it did not explore 

the correlation between Pg3gal, gut microbiota, and pyroptosis signaling pathways. Besides, although there 

are some studies on sweet potato active components regulating the NLRP3 inflammasome to intervene in 

colitis, few studies have focused on the regulation of upstream signals of the NLRP3 inflammasome by sweet 

potato active components, such as Gal-3, miR-124-3p/RBP4, and JAK-STAT. 

6.5 Sweet potato inhibits colitis by modulating other pathways 

In addition to the mechanisms mentioned above, several other protein signals are involved in the 

regulation of colitis by sweet potato active components. MUC2 expression in the intestinal barrier is induced 

by activating PKCα/β and its downstream molecule ERK1/2. Trifostigmanoside I upregulated PKCα/β and 

ERK1/2 phosphorylation, which further led to mucin production, resulting in improved intestinal barrier 

function and better colitis recovery [91]. The MAPK/ERK signaling pathway involves ERK, JNK, and p38 

MAPK molecules, and its dysregulation can lead to abnormal cellular behaviors, including enhanced cell 

proliferation, differentiation, migration, senescence, and apoptosis. This is related to many physiological 

functions in the human body, such as tumors, bone marrow stem cell differentiation, insulin regulation, and 

inflammation. Studies have shown that the MAPK pathway is highly related to ROS and the NLRP3 

inflammasome, and targeted downregulation of p38 MAPK contributes to inhibited assembly and activation 

of the NLRP3 inflammasome, thereby exhibiting broad anti-inflammatory effects. Purple sweet potato 

polysaccharide inhibited the LPS-induced MEK1/2-ERK1/2, MEK3/6-P38, and MKK7-JNK cascades, 

reducing the relative expression of p-MEK1/2 and p-ERK/ERK, p-MEK3/6 and p-P38/P38, and p-MKK7 and 

p-JNK/JNK. Furthermore, AP-1 signaling, mainly containing of c-Fos and c-Jun, as a downstream signal of 

MAPK, has the effect of promoting the expression of inflammatory mediators and activating inflammatory 

storms [105]. Studies have found that LSP can induce an increase in the relative expression of p-c-Jun/c-Fos and 

p-c-Fos/c-Fos, while purple sweet potato polysaccharide counteracted the above phosphorylation process. 

Similarly, p-BAC-PSP and FAC-PSP can also inhibit MAPKs signaling and AP-1 translocation (decreased 

JNK and c-Jun expression), thereby inhibiting the expression of pro-inflammatory mediators and cytokines 

(TNF-α, NO), and ultimately alleviating colitis progression [90]. However, most current studies have not fully 

elucidated the regulatory mechanisms of various sweet potato active components on the upstream and 

downstream of MAPK signaling. 

7. Clinical studies on the anti-colitis activity of sweet potato 
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Sweet potatoes provide essential micronutrients and a wide range of macronutrients, including 

polysaccharides, polyphenols, anthocyanins, vitamins, and minerals, all of which contribute to colon health. 

Given that sweet potatoes have shown impressive anti-inflammatory effects in animal studies and cell models, 

some researchers have explored the anti-colitis effects of sweet potato-based diets in clinical settings. One 

clinical trial involving three UC patients found that a whole food plant-based diet containing sweet potatoes 

improved colitis symptoms [114]. In one case, a 35-year-old female showed no inflammation in the sigmoid 

colon, along with healed ulcers, reduced scar tissue, and diminished redness extending up to 10 cm in the 

rectum. A second case, a 35-year-old male, experienced weight loss and complete resolution of colitis, while 

the third, a 41-year-old male, demonstrated relief from colitis, no longer requiring enemas, and a reduced 

dosage of mesalamine. These findings suggest that a whole food plant-based diet incorporating sweet potatoes 

has significant benefits for treating colitis. However, since whole food plant-based diets are highly complex 

and sweet potatoes constitute only a small component, the specific role of sweet potatoes in colitis remains 

unclear. Another study surveyed 65 patients (57% with CD, 43% with UC) and found that these patients 

consumed a large amount of inflammatory foods, such as beef (65%) and coffee (60%), but had lower intakes 

of anti-inflammatory foods, with only small amounts of garlic (75%), olive oil (54%), and sweet potatoes 

(23%) [115]. This research highlights the importance of developing healthy dietary habits among colitis 

patients. Overall, more clinical studies are needed to explore the benefits of incorporating sweet potatoes into 

the diets of colitis patients. 

Current clinical trials primarily rely on case studies or questionnaire surveys, with limited research on 

human interventions and even fewer studies targeting single active components. Such trials are constrained by 

multiple factors, including the inability to establish placebo-controlled groups, cross-contamination between 

study groups, and the inclusion of patients receiving drug therapy. In human studies, dietary interventions 

typically involve complex dietary patterns rather than the intake of a single food component [116]. 

Consequently, subjects' diets usually include multiple foods and nutrients alongside sweet potatoes, making it 

difficult to determine whether sweet potatoes exert anti-colitis effects independently or through interactions 

with other dietary components. Furthermore, due to interindividual variations in food metabolism and the 

specificity of gut microbiota, there may be significant differences in the absorption and metabolism of active 

components from sweet potatoes among different individuals. This prevents us from accurately quantifying 

the amount of the truly effective substance in the consumed sweet potatoes, further complicating the research. 

Additionally, the aforementioned clinical studies investigated the anti-colitis effects of a whole-food 

plant-based diet containing sweet potatoes, but failed to identify the specific active components responsible 

for these effects. Although advanced techniques like high-performance liquid chromatography (HPLC) and 

mass spectrometry (MS) have been widely applied to identify sweet potato constituents, they suffer from 

drawbacks such as lengthy analysis times, high solvent consumption, and difficulties in isolating specific 

compounds [117]. Therefore, future efforts should focus on enhancing the isolation of specific active 

components from sweet potatoes to identify those with optimal anti-colitis activity in clinical settings, 
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followed by recruiting subjects to validate their anti-colitis efficacy. On the other hand, specific active 

components in sweet potatoes, such as trifostigmanoside I, not only exhibit unclear anti-colitis activity in 

animal studies but also exist at extremely low concentrations. Currently, there are no effective methods for 

their separation and purification, posing significant challenges to the clinical application of these unique active 

components. 

8. Conclusion 

The increasing number of colitis patients is placing a significant burden on global healthcare systems. 

Research has found that sweet potatoes and their components, such as polysaccharides, polyphenols, 

anthocyanins, and trifostigmanoside I, have therapeutic effects on colitis through mechanisms involving the 

gut microbiota, NF-κB, Nrf2, and NLRP3 pathways. These effects manifest as reduced colitis pathological 

damage, thickened intestinal barrier, balanced beneficial and harmful flora, and stimulated SCFA secretion. 

However, current research largely focuses on purple sweet potato anthocyanins and polysaccharides. Whether 

other important sweet potato active substances, such as sweet potato pectin, glucan, and phenolic acids, can 

also produce good anti-colitis effects remains unclear. In addition, the regulatory mechanisms of some sweet 

potato active components are not well understood. For example, the connections between signaling pathways 

such as Nrf2, NLRP3, and AMPK and sweet potato active components and anti-colitis effects have not been 

fully explored. Finally, the relationship between sweet potato polysaccharide properties and anti-colitis 

activity is also very important. Whether the molecular weight, monosaccharide composition, α-glycosidic 

bond to β-glycosidic bond ratio, etc., of sweet potato polysaccharides will affect anti-colitis activity is also 

unresolved. These limitations restrict the widespread application of sweet potatoes in the field of functional 

foods or nutritional supplements, and even more so, prevent the acquisition of sweet potato active components 

for clinical colitis treatment. 

Currently, the anti-colitis activity of purple sweet potato polysaccharides and anthocyanins has been 

basically clarified. In the future, research can proceed along two avenues: first, further exploration of the 

synergistic mechanisms between polysaccharides and polyphenols in combating colitis, such as whether 

polysaccharides can promote microbial growth and metabolism, thereby accelerating the beneficial 

transformation of polyphenols in the gut; second, integrating genomics, metabolomics, and gut microbiome 

technologies to construct a network regulation model that links sweet potato bioactive components, protein 

metabolites, and anti-colitis effects. Regarding clinical trials, future studies should consider incorporating 

more randomized controlled trials to validate the clinical efficacy of purple sweet potato polysaccharides and 

anthocyanins. Sweet potato active components are safer than other colitis treatment drugs, such as mesalazine 

and sulfasalazine. Before clarifying the clinical effect, they can first be used as an auxiliary dietary therapy to 

intervene in colitis to accelerate the patient's recovery. 

Conflict of Interest Statement 

The authors declare that they have no conflicts of interest. 



W.J. Chen et al. / Food Science and Human Wellness 16 (2027) 

 

References 

[1] F. Magro, P. Gionchetti, R. Eliakim, et al., Third European evidence-based consensus on diagnosis and management of 

Ulcerative Colitis. Part 1: Definitions, diagnosis, extra-intestinal manifestations, pregnancy, cancer surveillance, surgery, and 

ileo-anal pouch disorders, J. Crohns Colitis 11 (2017) 649-670. https://doi.org/10.1093/ecco-jcc/jjx008. 

[2] J. Wan, J. Zhou, Z. Wang, et al., Epidemiology, pathogenesis, diagnosis, and treatment of inflammatory bowel disease: Insights 

from the past two years, Chin. Med. J. 138 (2025) 763-776. https://doi.org/10.1097/cm9.0000000000003542. 

[3] M. Olfatifar, M.R. Zali, M.A. Pourhoseingholi, et al., The emerging epidemic of inflammatory bowel disease in Asia and Iran 

by 2035: A modeling study, BMC Gastroenterol. 21 (2021) 204. https://doi.org/10.1186/s12876-021-01745-1. 

[4] M. Zhao, L. Gönczi, P.L. Lakatos, et al., The burden of inflammatory bowel disease in Europe in 2020, J. Crohns Colitis 15 

(2021) 1573-1587. https://doi.org/10.1093/ecco-jcc/jjab029. 

[5] D.C. Baumgart, W.J. Sandborn, Inflammatory bowel disease: clinical aspects and established and evolving therapies, Lancet 

369 (2007) 1641-1657. https://doi.org/10.1016/S0140-6736(07)60751-X. 

[6] A. Testa, F. Castiglione, O.M. Nardone, et al., Adherence in ulcerative colitis: an overview, Patient Prefer. Adherence 11 (2017) 

297-303. https://doi.org/10.2147/ppa.S127039. 

[7] Z. Sapakhova, N. Raissova, D. Daurov, et al., Sweet potato as a key crop for food security under the conditions of global 

climate change: A review, Plants 12 (2023) 2516. https://doi.org/10.3390/plants12132516. 

[8] A.C. Bovell-Benjamin, Sweet potato: a review of its past, present, and future role in human nutrition, Adv. Food Nutr. Res. 52 

(2007) 1-59. https://doi.org/10.1016/s1043-4526(06)52001-7. 

[9] S. Wang, S. Nie, F. Zhu, Chemical constituents and health effects of sweet potato, Food Res. Int. 89 (2016) 90-116. 

https://doi.org/10.1016/j.foodres.2016.08.032. 

[10] A. Chandrasekara, T. Josheph Kumar, Roots and tuber crops as functional foods: A review on phytochemical constituents and 

their potential health benefits, Int. J. Food Sci. 2016 (2016) 3631647. https://doi.org/10.1155/2016/3631647. 

[11] D.C. Baumgart, S.R. Carding, Inflammatory bowel disease: cause and immunobiology, Lancet 369 (2007) 1627-1640. 

https://doi.org/10.1016/S0140-6736(07)60750-8. 

[12] X. Gao, Q. Cao, Y. Cheng, et al., Chronic stress promotes colitis by disturbing the gut microbiota and triggering immune 

system response, Proc. Natl. Acad. Sci. U. S. A. 115 (2018) E2960-E2969. https://doi.org/10.1073/pnas.1720696115. 

[13] B.R. Filipović, B.F. Filipović, M. Kerkez, et al., Depression and anxiety levels in therapy-naive patients with inflammatory 

bowel disease and cancer of the colon, World J. Gastroenterol. 13 (2007) 438-443. https://doi.org/10.3748/wjg.v13.i3.438. 

[14] J.P. Gisbert, Y. González-Lama, J. Maté, 5-Aminosalicylates and renal function in inflammatory bowel disease: a systematic 

review, Inflamm. Bowel Dis. 13 (2007) 629-638. https://doi.org/10.1002/ibd.20099. 

[15] G. D'Haens, Systematic review: second-generation vs. conventional corticosteroids for induction of remission in ulcerative 

colitis, Aliment. Pharmacol. Ther. 44 (2016) 1018-1029. https://doi.org/10.1111/apt.13803. 

[16] C.P. Selinger, G.C. Parkes, A. Bassi, et al., A multi-centre audit of excess steroid use in 1176 patients with inflammatory bowel 

disease, Aliment Pharmacol. Ther. 46 (2017) 964-973. https://doi.org/10.1111/apt.14334. 

[17] V. Chhaya, S. Saxena, E. Cecil, et al., Steroid dependency and trends in prescribing for inflammatory bowel disease - a 20-year 

national population-based study, Aliment Pharmacol. Ther. 44 (2016) 482-494. https://doi.org/10.1111/apt.13700. 

[18] C.A. Lamb, N.A. Kennedy, T. Raine, et al., British society of gastroenterology consensus guidelines on the management of 

inflammatory bowel disease in adults, Gut 68 (2019) s1-s106. https://doi.org/10.1136/gutjnl-2019-318484. 

[19] J. Revés, R.C. Ungaro, J. Torres, Unmet needs in inflammatory bowel disease, Curr. Res. Pharmacol. Drug Discov. 2 (2021) 

100070. https://doi.org/10.1016/j.crphar.2021.100070. 

[20] J.D. Feuerstein, G.C. Nguyen, S.S. Kupfer, et al., American gastroenterological association institute guideline on therapeutic 

drug monitoring in inflammatory bowel disease, Gastroenterology 153 (2017) 827-834. 

https://doi.org/10.1053/j.gastro.2017.07.032. 

[21] E. Israeli, I. Grotto, B. Gilburd, et al., Anti-Saccharomyces cerevisiae and antineutrophil cytoplasmic antibodies as predictors 

of inflammatory bowel disease, Gut 54 (2005) 1232-1236. https://doi.org/10.1136/gut.2004.060228. 



W.J. Chen et al. / Food Science and Human Wellness 16 (2027) 

 

[22] J. Torres, F. Petralia, T. Sato, et al., Serum biomarkers identify patients who will develop inflammatory bowel diseases up to 5 

years before diagnosis, Gastroenterology 159 (2020) 96-104. https://doi.org/10.1053/j.gastro.2020.03.007. 

[23] M.H. Mosli, G. Zou, S.K. Garg, et al., C-reactive protein, fecal calprotectin, and stool lactoferrin for detection of endoscopic 

activity in symptomatic inflammatory bowel disease patients: A systematic review and meta-analysis, Am. J. Gastroenterol. 

110 (2015) 802-819; quiz 820. https://doi.org/10.1038/ajg.2015.120. 

[24] C.A. Lozupone, J.I. Stombaugh, J.I. Gordon, et al., Diversity, stability and resilience of the human gut microbiota, Nature 489 

(2012) 220-230. https://doi.org/10.1038/nature11550. 

[25] P.B. Eckburg, E.M. Bik, C.N. Bernstein, et al., Diversity of the human intestinal microbial flora, Science 308 (2005) 1635-1638. 

https://doi.org/10.1126/science.1110591. 

[26] L.V. Hooper, M.H. Wong, A. Thelin, et al., Molecular analysis of commensal host-microbial relationships in the intestine, 

Science 291 (2001) 881-884. https://doi.org/10.1126/science.291.5505.881. 

[27] J.R. Marchesi, D.H. Adams, F. Fava, et al., The gut microbiota and host health: a new clinical frontier, Gut 65 (2016) 330-339. 

https://doi.org/10.1136/gutjnl-2015-309990. 

[28] M. Lee, E.B. Chang, Inflammatory bowel diseases (IBD) and the microbiome—searching the crime scene for clues, 

Gastroenterology 160 (2021) 524-537. https://doi.org/10.1053/j.gastro.2020.09.056. 

[29] G. Chen, X. Ran, B. Li, et al., Sodium butyrate inhibits inflammation and maintains epithelium barrier integrity in a 

TNBS-induced Inflammatory bowel disease mice model, EBioMedicine 30 (2018) 317-325. 

https://doi.org/10.1016/j.ebiom.2018.03.030. 

[30] F. De Vadder, P. Kovatcheva-Datchary, D. Goncalves, et al., Microbiota-generated metabolites promote metabolic benefits via 

gut-brain neural circuits, Cell 156 (2014) 84-96. https://doi.org/10.1016/j.cell.2013.12.016. 

[31] G. Frost, M.L. Sleeth, M. Sahuri-Arisoylu, et al., The short-chain fatty acid acetate reduces appetite via a central homeostatic 

mechanism, Nat. Commun. 5 (2014) 3611. https://doi.org/10.1038/ncomms4611. 

[32] Y.P. Silva, A. Bernardi, R.L. Frozza, The sole of short-chain fatty acids from gut microbiota in gut-brain communication, Front. 

Endocrinol. 11 (2020) 25. https://doi.org/10.3389/fendo.2020.00025. 

[33] C. Manichanh, L. Rigottier-Gois, E. Bonnaud, et al., Reduced diversity of faecal microbiota in Crohn's disease revealed by a 

metagenomic approach, Gut 55 (2006) 205-211. https://doi.org/10.1136/gut.2005.073817. 

[34] M.T. Alam, G.C.A. Amos, A.R.J. Murphy, et al., Microbial imbalance in inflammatory bowel disease patients at different 

taxonomic levels, Gut Pathog. 12 (2020) 1. https://doi.org/10.1186/s13099-019-0341-6. 

[35] H. de Alencar Junior, A.P.R. Paiotti, H.B. de Araújo Filho, et al., The relationship between the commensal microbiota levels 

and Crohn's disease activity, JGH Open 4 (2020) 784-789. https://doi.org/10.1002/jgh3.12338. 

[36] J. Maukonen, K.L. Kolho, M. Paasela, et al., Altered fecal microbiota in paediatric inflammatory bowel disease, J. Crohns 

Colitis 9 (2015) 1088-1095. https://doi.org/10.1093/ecco-jcc/jjv147. 

[37] H. Sokol, B. Pigneur, L. Watterlot, et al., Faecalibacterium prausnitzii is an anti-inflammatory commensal bacterium identified 

by gut microbiota analysis of Crohn disease patients, Proc. Natl. Acad. Sci. U. S. A. 105 (2008) 16731-16736. 

https://doi.org/10.1073/pnas.0804812105. 

[38] X.C. Morgan, T.L. Tickle, H. Sokol, et al., Dysfunction of the intestinal microbiome in inflammatory bowel disease and 

treatment, Genome. Biol. 13 (2012) R79. https://doi.org/10.1186/gb-2012-13-9-r79. 

[39] D. Gevers, S. Kugathasan, L.A. Denson, et al., The treatment-naive microbiome in new-onset Crohn's disease, Cell host & 

microbe 15 (2014) 382-392. https://doi.org/10.1016/j.chom.2014.02.005. 

[40] I. Mukhopadhya, R. Hansen, E.M. El-Omar, et al., IBD-what role do Proteobacteria play?, Nat. Rev. Gastroenterol. Hepatol. 9 

(2012) 219-230. https://doi.org/10.1038/nrgastro.2012.14. 

[41] J. Jalanka, J. Cheng, K. Hiippala, et al., Colonic mucosal microbiota and association of bacterial taxa with the expression of 

host antimicrobial peptides in pediatric ulcerative colitis, Int. J. Mol. Sci. 21 (2020) 6044. 

https://doi.org/10.3390/ijms21176044. 

[42] J.J. Faith, J.L. Guruge, M. Charbonneau, et al., The long-term stability of the human gut microbiota, Science 341 (2013) 

1237439. https://doi.org/10.1126/science.1237439. 



W.J. Chen et al. / Food Science and Human Wellness 16 (2027) 

 

[43] S. Bencardino, F. D’Amico, A. Zilli, et al., Fecal, blood, and urinary biomarkers in inflammatory bowel diseases, J. Transl. 

Gastroenterol. 2 (2024) 61-75. https://doi.org/10.14218/jtg.2024.00001. 

[44] S. Vermeire, G. Van Assche, P. Rutgeerts, Laboratory markers in IBD: useful, magic, or unnecessary toys?, Gut 55 (2006) 426. 

https://doi.org/10.1136/gut.2005.069476. 

[45] T. Gustot, A. Lemmers, E. Louis, et al., Profile of soluble cytokine receptors in Crohn's disease, Gut 54 (2005) 488-495. 

https://doi.org/10.1136/gut.2004.043554. 

[46] D. Foell, H. Wittkowski, J. Roth, Monitoring disease activity by stool analyses: from occult blood to molecular markers of 

intestinal inflammation and damage, Gut 58 (2009) 859-868. https://doi.org/10.1136/gut.2008.170019. 

[47] A.G. Røseth, P.N. Schmidt, M.K. Fagerhol, Correlation between faecal excretion of indium-111-labelled granulocytes and 

calprotectin, a granulocyte marker protein, in patients with inflammatory bowel disease, Scand. J. Gastroenterol. 34 (1999) 

50-54. https://doi.org/10.1080/00365529950172835. 

[48] S.V. Kane, W.J. Sandborn, P.A. Rufo, et al., Fecal lactoferrin is a sensitive and specific marker in identifying intestinal 

inflammation, Am. J. Gastroenterol. 98 (2003) 1309-1314. https://doi.org/10.1111/j.1572-0241.2003.07458.x. 

[49] J.C. Johnson, C.R. Schmidt, M.J. Shrubsole, et al., Urine PGE-M: A metabolite of prostaglandin E2 as a potential biomarker of 

advanced colorectal neoplasia, Clin. Gastroenterol. Hepatol. 4 (2006) 1358-1365. https://doi.org/10.1016/j.cgh.2006.07.015. 

[50] F. Stanke-Labesque, J. Pofelski, A. Moreau-Gaudry, et al., Urinary leukotriene E4 excretion: a biomarker of inflammatory 

bowel disease activity, Inflamm. Bowel Dis. 14 (2008) 769-774. https://doi.org/10.1002/ibd.20403. 

[51] F. Sánchez de Medina, I. Romero-Calvo, C. Mascaraque, et al., Intestinal inflammation and mucosal barrier function, Inflamm. 

Bowel Dis. 20 (2014) 2394-2404. https://doi.org/10.1097/mib.0000000000000204. 

[52] J.M. Allaire, S.M. Crowley, H.T. Law, et al., The intestinal epithelium: Central coordinator of mucosal immunity, Trends 

Immunol. 39 (2018) 677-696. https://doi.org/10.1016/j.it.2018.04.002. 

[53] C. Chelakkot, J. Ghim, S.H. Ryu, Mechanisms regulating intestinal barrier integrity and its pathological implications, Exp. Mol. 

Med. 50 (2018) 1-9. https://doi.org/10.1038/s12276-018-0126-x. 

[54] A. Leon-Coria, M. Kumar, K. Chadee, The delicate balance between Entamoeba histolytica, mucus and microbiota, Gut 

Microbes. 11 (2020) 118-125. https://doi.org/10.1080/19490976.2019.1614363. 

[55] G.P. Ramos, K.A. Papadakis, Mechanisms of disease: Inflammatory bowel diseases, Mayo. Clin. Proc. 94 (2019) 155-165. 

https://doi.org/10.1016/j.mayocp.2018.09.013. 

[56] M.E. Majzoub, S. Paramsothy, C. Haifer, et al., The phageome of patients with ulcerative colitis treated with donor fecal 

microbiota reveals markers associated with disease remission, Nat. Commun. 15 (2024) 8979. 

https://doi.org/10.1038/s41467-024-53454-4. 

[57] J. Wen, Y. Sui, J. Shi, et al., In vitro gastrointestinal digestion of various sweet potato leaves: polyphenol profiles, 

bioaccessibility and bioavailability elucidation, Antioxidants 13 (2024) 520. https://www.mdpi.com/2076-3921/13/5/520 

[58] T. Liu, Q. Xie, M. Zhang, et al., Reclaiming agriceuticals from sweet potato (Ipomoea batatas [L.] Lam.) by-products, Foods 

13 (2024) https://doi.org/10.3390/foods13081180. 

[59] S. Sadeghi Ekbatan, M.M. Iskandar, L. Sleno, et al., Absorption and metabolism of phenolics from digests of polyphenol-rich 

potato extracts using the Caco-2/HepG2 co-culture system, Foods 7 (2018) https://doi.org/10.3390/foods7010008. 

[60] M. Wei, H. Zhu, Q. Zhang, et al., The gastrointestinal absorption characteristics and metabolic mechanisms of polysaccharides 

from Hohenbuehelia serotina, Food Chem. 468 (2025) 142483. https://doi.org/10.1016/j.foodchem.2024.142483. 

[61] X. Gong, W.-z. Mao, T. Xu, et al., Digestion characteristics of sweet potato (Ipomoea batatas) polysaccharide in vitro and its 

relieving effect on ability to relieve exercise fatigue in mice, Food Prod. Process. Nutr. 7 (2025) 23. 

https://doi.org/10.1186/s43014-024-00300-1. 

[62] C. Liu, Y. Miao, J. Zhao, et al., In vitro simulated digestion of different heat treatments sweet potato polysaccharides and 

effects on human intestinal flora, Food Chem. 463 (2025) 141190. https://doi.org/10.1016/j.foodchem.2024.141190. 

[63] J.-Y. Zeng, X. Yang, J.-H. Xiao, et al., Recent advances in studying natural bioactive polysaccharides with in vitro 

gastrointestinal digestion models, Discov. Food 5 (2025) 180. https://doi.org/10.1007/s44187-025-00433-3. 

[64] H. Xue, B. Liang, Y. Wang, et al., The regulatory effect of polysaccharides on the gut microbiota and their effect on human 

health: A review, Int. J. Biol. Macromol. 270 (2024) 132170. https://doi.org/10.1016/j.ijbiomac.2024.132170. 



W.J. Chen et al. / Food Science and Human Wellness 16 (2027) 

 

[65] Y. Zhao, V. Aru, D. Wang, et al., Deciphering the interplay between pectin structural variability, intestinal bioavailability and 

gut microbiota metabolism: A review, Carbohydr. Polym. 360 (2025) 123596. https://doi.org/10.1016/j.carbpol.2025.123596. 

[66] D.L. Topping, P.M. Clifton, Short-chain fatty acids and human colonic function: roles of resistant starch and nonstarch 

polysaccharides, Physiol. Rev. 81 (2001): 1031-64. https://doi.org/10.1152/physrev.2001.81.3.1031. 

[67] P. de Aguiar Cipriano, H. Kim, C. Fang, et al., In vitro digestion, absorption and biological activities of acylated anthocyanins 

from purple sweet potatoes (Ipomoea batatas), Food Chem. 374 (2022) 131076. 

https://doi.org/10.1016/j.foodchem.2021.131076. 

[68] C. Liu, R.Y. Gan, D. Chen, et al., Gut microbiota-mediated metabolism of green tea catechins and the biological consequences: 

An updated review, Crit. Rev. Food Sci. Nutr. 64 (2024) 7067-7084. https://doi.org/10.1080/10408398.2023.2180478. 

[69] Q. Sun, A.B. Iniguez, S. Bibi, et al., Metabolomic insights into the beneficial effects of dietary purple potato on DSS-induced 

murine colon colitis, J. Funct. Foods 122 (2024) 106538. https://doi.org/10.1016/j.jff.2024.106538. 

[70] G. Guclu, M.M. Dagli, A. Ozge, et al., Comparative elucidation on the phenolic fingerprint, sugars and antioxidant activity of 

white, orange and purple-fleshed sweet potatoes (Ipomoea batatas L.) as affected by different cooking methods, Heliyon 9 

(2023) e18684. https://doi.org/10.1016/j.heliyon.2023.e18684. 

[71] E.L. Fornazier, C.T. Sant Ana, D. da Silva Oliveira, et al., Biofortified sweet potato submitted to different domestic cooking 

processes: Impact on β-carotene retention and antioxidant capacity, Plant Foods Hum. Nutr. 80 (2025) 68. 

https://doi.org/10.1007/s11130-025-01318-7. 

[72] M.-J. Zhu, S. Bibi, Q. Sun, et al., Dietary purple potatoes shape gut microbiota and ameliorate colitis in IL-10-deficient mice, J. 

Funct. Foods 119 (2024) 106321. https://doi.org/10.1016/j.jff.2024.106321. 

[73] Q. Sun, S. Bibi, Y. Xue, et al., Dietary purple potato supplement attenuates DSS-induced colitis in mice: impact on 

mitochondrial function, J. Nutr. Biochem. 126 (2024) 109585. https://doi.org/10.1016/j.jnutbio.2024.109585. 

[74] Q. Wu, H. Qu, J. Jia, et al., Characterization, antioxidant and antitumor activities of polysaccharides from purple sweet potato, 

Carbohydr. Polym. 132 (2015) 31-40. https://doi.org/10.1016/j.carbpol.2015.06.045. 

[75] C. Tang, J. Sun, B. Zhou, et al., Effects of polysaccharides from purple sweet potatoes on immune response and gut microbiota 

composition in normal and cyclophosphamide treated mice, Food Funct. 9 (2018) 937-950. 

https://doi.org/10.1039/c7fo01302g. 

[76] J. Sun, B. Zhou, C. Tang, et al., Characterization, antioxidant activity and hepatoprotective effect of purple sweetpotato 

polysaccharides, Int. J. Biol. Macromol. 115 (2018) 69-76. https://doi.org/10.1016/j.ijbiomac.2018.04.033. 

[77] Y. Gou, J. Sun, J. Liu, et al., Structural characterization of a water-soluble purple sweet potato polysaccharide and its effect on 

intestinal inflammation in mice, J. Funct. Foods 61 (2019) 103502. https://doi.org/10.1016/j.jff.2019.103502. 

[78] J. Sun, Y. Gou, J. Liu, et al., Anti-inflammatory activity of a water-soluble polysaccharide from the roots of purple sweet potato, 

RSC. Adv. 10 (2020) 39673-39686. https://doi.org/10.1039/d0ra07551e. 

[79] J. Sun, H. Chen, J. Kan, et al., Anti-inflammatory properties and gut microbiota modulation of an alkali-soluble polysaccharide 

from purple sweet potato in DSS-induced colitis mice, Int. J. Biol. Macromol. 153 (2020) 708-722. 

https://doi.org/10.1016/j.ijbiomac.2020.03.053. 

[80] X. Feng, C. Du, C. Wang, Structural characterization of polysaccharide from yellow sweet potato and ameliorates 

DSS-induced mice colitis by active GPR41/MEK/ERK 1/2 signaling pathway, Int. J. Biol. Macromol. 192 (2021) 278-288. 

https://doi.org/10.1016/j.ijbiomac.2021.09.175. 

[81] J. Sun, J. Liu, G. Ren, et al., Impact of purple sweet potato (Ipomoea batatas L.) polysaccharides on the fecal metabolome in a 

murine colitis model, RSC. Adv. 12 (2022) 11376-11390. https://doi.org/10.1039/d2ra00310d. 

[82] Z. Wang, M. Gao, J. Kan, et al., Resistant starch from purple sweet potatoes alleviates dextran sulfate sodium-induced colitis 

through modulating the homeostasis of the gut microbiota, Foods 13 (2024) 1028. https://doi.org/10.3390/foods13071028. 

[83] H. Rasouli, F.M. Hosein, R. and Khodarahmi, Polyphenols and their benefits: A review, Int. J. Food Prop. 20 (2017) 1700-1741. 

https://doi.org/10.1080/10942912.2017.1354017. 

[84] M.K. Alam, A comprehensive review of sweet potato (Ipomoea batatas [L.] Lam): Revisiting the associated health benefits, 

Trends Food Sci. Technol. 115 (2021) 512-529. https://doi.org/10.1016/j.tifs.2021.07.001. 



W.J. Chen et al. / Food Science and Human Wellness 16 (2027) 

 

[85] Y. Matsumoto, M. Suto, I. Umebara, et al., Hydrophobic components in light-yellow pulp sweet potato (Ipomoea batatas (L.) 

Lam.) tubers suppress LPS-induced inflammatory responses in RAW264.7 cells via activation of the Nrf2 pathway, Nutrients 

16 (2024) 563. https://doi.org/10.3390/nu16040563. 

[86] S. Li, T. Wang, B. Xu, et al., Anthocyanin-containing purple potatoes ameliorate DSS-induced colitis in mice, Curr. Dev. Nutr. 

4 (2020) nzaa045_059. https://doi.org/10.1093/cdn/nzaa045_059. 

[87] B.v.A. Cevallos-Casals, L. Cisneros-Zevallos, Stability of anthocyanin-based aqueous extracts of Andean purple corn and 

red-fleshed sweet potato compared to synthetic and natural colorants, Food Chem. 86 (2004) 69-77. 

https://doi.org/10.1016/j.foodchem.2003.08.011. 

[88] J. Mu, J. Xu, L. Wang, et al., Anti-inflammatory effects of purple sweet potato anthocyanin extract in DSS-induced colitis: 

modulation of commensal bacteria and attenuated bacterial intestinal infection, Food Funct. 12 (2021) 11503-11514. 

https://doi.org/10.1039/d1fo02454j. 

[89] J. Chen, F. Jiang, N. Xu, et al., Anthocyanin extracted from purple sweet potato alleviates dextran sulfate sodium-induced 

colitis in mice by suppressing pyroptosis and altering intestinal flora structure, J. Med. Food 27 (2024) 110-122. 

https://doi.org/10.1089/jmf.2023.K.0247. 

[90] T. Jiang, J. Zhou, W. Liu, et al., The anti-inflammatory potential of protein-bound anthocyanin compounds from purple sweet 

potato in LPS-induced RAW264.7 macrophages, Food Res. Int. 137 (2020) 109647. 

https://doi.org/10.1016/j.foodres.2020.109647. 

[91] A. Parveen, S. Choi, J.H. Kang, et al., Trifostigmanoside I, an active compound from sweet potato, restores the activity of 

MUC2 and protects the tight junctions through PKCα/β to maintain intestinal barrier function, Int. J. Mol. Sci. 22 (2020) 

https://doi.org/10.3390/ijms22010291. 

[92] K.M. Mohamed, M.H. Mohamed, K. Ohtani, et al., Megastigmane glycosides from seeds of Trifoliumalexandrinum, 

Phytochemistry 50 (1999) 859-862. https://doi.org/10.1016/S0031-9422(98)00603-7. 

[93] A. Vrieze, F. Holleman, E.G. Zoetendal, et al., The environment within: how gut microbiota may influence metabolism and 

body composition, Diabetologia 53 (2010) 606-613. https://doi.org/10.1007/s00125-010-1662-7. 

[94] O. Zakerska-Banaszak, H. Tomczak, M. Gabryel, et al., Dysbiosis of gut microbiota in Polish patients with ulcerative colitis: a 

pilot study, Sci. Rep. 11 (2021) 2166. https://doi.org/10.1038/s41598-021-81628-3. 

[95] L. Bajer, M. Kverka, M. Kostovcik, et al., Distinct gut microbiota profiles in patients with primary sclerosing cholangitis and 

ulcerative colitis, World J. Gastroenterol. 23 (2017) 4548-4558. https://doi.org/10.3748/wjg.v23.i25.4548. 

[96] G. Rizzatti, L.R. Lopetuso, G. Gibiino, et al., Proteobacteria: A common factor in human diseases, Biomed. Res. Int. 2017 

(2017) 9351507. https://doi.org/10.1155/2017/9351507. 

[97] S. Stojanov, A. Berlec, B. Štrukelj, The influence of probiotics on the Firmicutes/Bacteroidetes ratio in the treatment of obesity 

and inflammatory bowel disease, Microorganisms 8 (2020) 393. https://doi.org/10.3390/microorganisms8111715. 

[98] F. Magne, M. Gotteland, L. Gauthier, et al., The Firmicutes/Bacteroidetes ratio: A relevant marker of gut dysbiosis in obese 

patients?, Nutrients 12 (2020) 1474. https://doi.org/10.3390/nu12051474. 

[99] H. Yu, L. Lin, Z. Zhang, et al., Targeting NF-κB pathway for the therapy of diseases: mechanism and clinical study, Signal. 

Transduct. Target. Ther. 5 (2020) 209. https://doi.org/10.1038/s41392-020-00312-6. 

[100] T. Liu, L. Zhang, D. Joo, et al., NF-κB signaling in inflammation, Signal. Transduct. Target. Ther. 2 (2017) 1-9. 

https://doi.org/10.1038/sigtrans.2017.23. 

[101] Q. Guo, Y. Jin, X. Chen, et al., NF-κB in biology and targeted therapy: new insights and translational implications, Signal. 

Transduct. Target. Ther. 9 (2024) 53. https://doi.org/10.1038/s41392-024-01757-9. 

[102] J. Shen, J. Cheng, S. Zhu, et al., Regulating effect of baicalin on IKK/IKB/NF-kB signaling pathway and 

apoptosis-related proteins in rats with ulcerative colitis, Int. Immunopharmacol. 73 (2019) 193-200. 

https://doi.org/10.1016/j.intimp.2019.04.052. 

[103] C. Ji, Z. Zhang, J. Chen, et al., Immune-enhancing effects of a novel glucan from purple sweet potato Ipomoea batatas (L.) 

Lam on RAW264.7 macrophage cells via TLR2- and TLR4-mediated pathways, J. Agric. Food Chem. 69 (2021) 9313-9325. 

https://doi.org/10.1021/acs.jafc.1c03850. 



W.J. Chen et al. / Food Science and Human Wellness 16 (2027) 

 

[104] Y. Zhang, J. Sun, L. Zhao, et al., Protective effect of sweetpotato (Ipomoea batatas L.) leaf phenolic acids extract on 

IL-1β-induced barrier injury of Caco-2 monolayers, Processes 10 (2022) 2211. https://doi.org/10.3390/pr10112211. 

[105] D. Song, J. Niu, Z. Zhang, et al., Purple sweet potato polysaccharide exerting an anti-inflammatory effect via a 

TLR-mediated pathway by regulating polarization and inhibiting the inflammasome activation, J. Agric. Food Chem. 72 (2024) 

2165-2177. https://doi.org/10.1021/acs.jafc.3c07511. 

[106] S. Saha, B. Buttari, E. Panieri, et al., An overview of Nrf2 signaling pathway and its role in inflammation, Molecules 25 

(2020) 5474. https://doi.org/10.3390/molecules25225474. 

[107] V. Krajka-Kuźniak, J. Paluszczak, W. Baer-Dubowska, The Nrf2-ARE signaling pathway: An update on its regulation 

and possible role in cancer prevention and treatment, Pharmacol. Rep. 69 (2017) 393-402. 

https://doi.org/10.1016/j.pharep.2016.12.011. 

[108] L. Baird, M. Yamamoto, The molecular mechanisms regulating the KEAP1-NRF2 pathway, Mol. Cell Biol. 40 (2020) 

e00099-00020. https://doi.org/10.1128/mcb.00099-20. 

[109] L. Wang, C. He, Nrf2-mediated anti-inflammatory polarization of macrophages as therapeutic targets for osteoarthritis, 

Front. Immunol. 13 (2022) 967193. https://doi.org/10.3389/fimmu.2022.967193. 

[110] T. Jiang, J. Zhou, W. Liu, et al., The anti-inflammatory potential of protein-bound anthocyanin compounds from purple 

sweet potato in LPS-induced RAW264.7 macrophages, Food Res. Int. 137 (2020) 109647. 

https://doi.org/10.1016/j.foodres.2020.109647. 

[111] K.V. Swanson, M. Deng, J.P.Y. Ting, The NLRP3 inflammasome: molecular activation and regulation to therapeutics, 

Nat. Rev. Immunol. 19 (2019) 477-489. https://doi.org/10.1038/s41577-019-0165-0. 

[112] A. Lu, V.G. Magupalli, J. Ruan, et al., Unified polymerization mechanism for the assembly of ASC-dependent 

inflammasomes, Cell 156 (2014) 1193-1206. https://doi.org/10.1016/j.cell.2014.02.008. 

[113] A. Tapia-Abellán, D. Angosto-Bazarra, C. Alarcón-Vila, et al., Sensing low intracellular potassium by NLRP3 results in 

a stable open structure that promotes inflammasome activation, Sci. Adv. 7 (2021) eabf4468. 

https://doi.org/doi:10.1126/sciadv.abf4468. 

[114] D. Marselou, S. Kassam, A whole food plant-based approach to ulcerative colitis; A case series, Am. J. Lifestyle Med. 18 

(2024) 189-195. https://doi.org/10.1177/15598276231213325. 

[115] R.d.S. Dilly, C. Barretta, C.H. Matos, et al., Nutritional status and consumption of inflammatory and anti-inflammatory 

foods by patients with inflammatory bowel diseases, J. Coloproctol. 40 (2020) 99-104. 

https://doi.org/10.1016/j.jcol.2019.10.006. 

[116] D. Lee, L. Albenberg, C. Compher, et al., Diet in the pathogenesis and treatment of inflammatory bowel diseases, 

Gastroenterology 148 (2015) 1087-1106. https://doi.org/10.1053/j.gastro.2015.01.007. 

[117] X.-H. Nie, H.-C. Guo, An ultra-high-performance liquid chromatography-triple quadrupole mass spectrometry method 

for the detection of steroidal glycoalkaloids in potato samples, Anal. Methods 9 (2017) 6613-6621. 

https://doi.org/10.1039/C7AY02244A. 

[118] C. Tang, J. Sun, B. Zhou, et al., Immunomodulatory effects of polysaccharides from purple sweet potato on 

lipopolysaccharide treated RAW 264.7 macrophages, J. Food Biochem. 42 (2018) e12535. https://doi.org/10.1111/jfbc.12535. 

[119] C. Li, Y. Feng, J. Li, et al., Extraction, purification, structural characterization, and hepatoprotective effect of the 

polysaccharide from purple sweet potato, J. Sci. Food Agric. 103 (2023) 2196-2206. https://doi.org/10.1002/jsfa.12239. 

[120] L. Yin, F. Azi, X. Xia, et al., Microbiome-metabolomics-based insight into the protective effects of dietary fiber from 

sweetpotato residues on the high-fat diet-induced intestinal integrity damage, Int. J. Biol. Macromol. 275 (2024) 133620. 

https://doi.org/10.1016/j.ijbiomac.2024.133620. 

[121] T.-H. Mu, M. Zhang. Sweet potato starch. In: T.-H. Mu, Singh J. (editors), Sweet Potato, Elsevier Inc., Cambridge, MA, 

USA, 2019. pp. 27-68. 

[122] H.V. Scheller, P. Ulvskov, Hemicelluloses, Annu. Rev. Plant Biol. 61 (2010) 263-289. 

https://doi.org/10.1146/annurev-arplant-042809-112315. 

[123] J.-M. Kim, S.-J. Park, C.-S. Lee, et al., Functional properties of different Korean sweet potato varieties, Food Sci. 

Biotechnol. 20 (2011) 1501-1507. https://doi.org/10.1007/s10068-011-0208-1. 



W.J. Chen et al. / Food Science and Human Wellness 16 (2027) 

 

[124] D.M. Bodjrenou, X. Li, X. Lu, et al., Resistant starch from sweet potatoes: Recent advancements and applications in the 

food sector, Int. J. Biol. Macromol. 225 (2023) 13-26. https://doi.org/10.1016/j.ijbiomac.2022.12.002. 

[125] T. Jiang, S. Ye, W. Liao, et al., The botanical profile, phytochemistry, biological activities and protected-delivery systems 

for purple sweet potato (Ipomoea batatas (L.) Lam.): An up-to-date review, Food Res. Int. 161 (2022) 111811. 

https://doi.org/10.1016/j.foodres.2022.111811. 

[126] E. Fuentes-Zaragoza, M.J. Riquelme-Navarrete, E. Sánchez-Zapata, et al., Resistant starch as functional ingredient: A 

review, Int. Food Res. J. 43 (2010) 931-942. https://doi.org/10.1016/j.foodres.2010.02.004. 

[127] S.W. Lee, Y.G. Lee, J.-Y. Cho, et al., Establishment of a simple method for purification of high purity chlorogenic acid 

from immature fruit of pear (Pyrus pyrifolia Nakai), J. Korean Soc. Appl. Biol. Chem. 58 (2015) 335-341. 

https://doi.org/10.1007/s13765-015-0041-y. 

[128] E.P. Laveriano-Santos, A. López-Yerena, C. Jaime-Rodríguez, et al., Sweet potato is not simply an abundant food crop: A 

comprehensive review of its phytochemical constituents, biological activities, and the effects of processing, Antioxidants 11 

(2022) https://doi.org/10.3390/antiox11091648. 

[129] W. He, M. Zeng, J. Chen, et al., Identification and quantitation of anthocyanins in purple-fleshed sweet potatoes 

cultivated in China by UPLC-PDA and UPLC-QTOF-MS/MS, J. Agric. Food Chem. 64 (2016) 171-177. 

https://doi.org/10.1021/acs.jafc.5b04878. 

[130] M.K. Alam, Z.H. Rana, S.N. Islam, Comparison of the proximate composition, total carotenoids and total polyphenol 

content of nine orange-fleshed sweet potato varieties grown in bangladesh, Foods 5 (2016) 64. 

https://doi.org/10.3390/foods5030064. 

[131] S.-Y. Park, S.Y. Lee, J.W. Yang, et al., Comparative analysis of phytochemicals and polar metabolites from colored 

sweet potato (Ipomoea batatas L.) tubers, Food Sci. Biotechnol. 25 (2016) 283-291. 

https://doi.org/10.1007/s10068-016-0041-7. 

[132] S. Bibi, M. Du, M.J. Zhu, Dietary red raspberry reduces colorectal inflammation and carcinogenic risk in mice with 

dextran sulfate sodium-induced colitis, J. Nutr. 148 (2018) 667-674. https://doi.org/10.1093/jn/nxy007. 

 


