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ABSTRACT

Inflammatory Bowel Disease (IBD), a chronic inflammatory condition of the gastrointestinal tract, primarily encompasses ulcerative
colitis and Crohn's disease. Characterized by recurring inflammation, IBD is marked by its unpredictability and complexity. Crohn's
disease may impact any part of the digestive system, causing significant ulcerations, whereas ulcerative colitis is mainly restricted to
the colon, leading to persistent damage and ulcers. The intermittent nature of IBD, alternating between remission and active flare-
ups, presents continuous challenges in patient care and treatment. Its etiology is multifaceted, involving a combination of genetic
susceptibility, environmental triggers, and immune system malfunctions. Symptomatically diverse, IBD can manifest as abdominal
discomfort, diarrhea, weight loss, and fatigue, complicating the establishment of uniform treatment protocols. Traditional
pharmacological treatments often offer limited relief and may introduce side effects, necessitating frequent adjustments in therapy.
This disease profoundly impacts not only the physical well-being of individuals but also their overall quality of life, calling for a
comprehensive and individualized management approach. This review delves into the potential of herbs and fruits in IBD
management, examining their proximate composition and the roles their anti-inflammatory and antioxidant properties play in
enhancing gut health.
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INTRODUCTION

Inflammatory Bowel Disease (IBD) is a complex and chronic group of inflammatory disorders that predominantly affect the
gastrointestinal tract, encompassing two major forms: ulcerative colitis and Crohn's disease (1). Characterized by persistent
inflammation, IBD manifests in symptoms such as diarrhea, abdominal pain, fatigue, and weight loss (2). The pathogenesis of IBD is
understood to be an inadequate immune response to gut microbiota in genetically predisposed individuals, although its exact
etiology remains elusive (3). Crohn's disease, distinct in its ability to affect any segment of the gastrointestinal tract, often leads to
deep ulcerations and complications like strictures or fistulas (4). Conversely, ulcerative colitis is restricted to the colon, causing
continuous inflammation and ulcer formation there (5). The chronic and relapsing nature of IBD presents considerable management
challenges, aiming for symptom control and prevention of complications.

Conventional medications have played a significant role in managing IBD, but not without their drawbacks (6). Long-term
pharmacological treatments often lead to a range of side effects, from minor discomforts to severe complications. Corticosteroids,
commonly prescribed for their anti-inflammatory effects, may lead to mood swings, hyperlipidemia, gastrointestinal and hepatic
disorders, weight gain, hyperglycemia, diabetes, and an increased susceptibility to infections (7). Additionally, prolonged use of
certain medications can lead to drug resistance, prompting the exploration of alternative management approaches for IBD (8).

In light of the limitations of traditional medications, the use of herbs and fruits has emerged as a promising alternative approach in
managing IBD (8). These natural sources are rich in bioactive compounds like antioxidants and anti-inflammatory agents, offering
therapeutic benefits without the side effects commonly associated with pharmaceutical interventions (9). The natural and holistic
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properties of herbs and fruits, including pomegranate, strawberries, pineapple, kiwi, turmeric, ginger, amla, and mint, contribute
significantly to their therapeutic potential. These substances are particularly effective in neutralizing oxidative stress, a key factor in
exacerbating inflammation in IBD (12-16). Thus, incorporating these organic interventions into IBD management strategies presents

a viable, complementary approach to conventional treatments, emphasizing their role in enhancing overall patient well-being and
quality of life.

THERAPEUTIC POTENTIAL OF HERBS IN THE MANAGEMENT OF INFLAMMATORY BOWEL
DISEASE

TURMERIC (CURCUMA LONGA) AND IBD

Turmeric, known scientifically as Curcuma longa, is distinguished by its diverse nutritional and phytochemical composition. This
golden spice, in terms of nutrition, consists of a balance of macronutrients: approximately 8.92% moisture, 9.42% crude protein,
2.85% ash, 6.85% fat, 4.60% crude fiber, and 67.38% carbohydrates. In the realm of phytochemicals, turmeric is abundant in
bioactive compounds including 0.76% alkaloids, 1.08% tannins, 0.45% saponins, 0.03% sterols, 0.40% flavonoids, 0.82% hydrogen
cyanide, and 0.08% phenols (17). These constituents underpin turmeric's medicinal properties, particularly in the context of
managing Inflammatory Bowel Disease (IBD).

Turmeric has garnered attention for its healing properties in the management of IBD (18,19). The spice's active component,
curcumin, is recognized for its potent anti-inflammatory effects, notably inhibiting the NF-kB pathway, a critical regulator of
inflammation (20,21). Curcumin's antioxidant properties scavenge free radicals, thus reducing oxidative stress, a common
exacerbator in IBD (22). It also exerts immunomodulatory effects, impacting immune cell function and cytokine production, which
helps maintain a balanced immune response in the gut (23). Additionally, curcumin enhances the integrity of the intestinal barrier,
regulating tight junction proteins, and reduces the permeability of the gut (24). It also inhibits the production of various inflammatory
mediators, such as prostaglandins and leukotrienes, contributing to its overall anti-inflammatory effects in IBD (25).

GINGER (ZINGIBER OFFICINALE) AND IBD

Similarly, ginger (Zingiber officinale) plays a pivotal role in IBD management. Its rhizome powder is high in saponins (4.01 g/100g)
and cyanogenic glycoside (2.81 mg HCN), with lower levels of phytin (0.28 g/100g), tannin (0.02 mg/100g), and oxalate (0.26 g/100g).
These phytochemicals, especially saponins, are known for their antimicrobial and anti-inflammatory properties. The proximate
analysis also reveals significant nutritional content in ginger, such as moisture (6.32%), dry matter (93.68%), crude fiber (10.36%),
ash (1.07%), crude protein (8.52%), ether extract (5.21%), and nitrogen-free extract (64.82%) (26).

Gingerol, a key bioactive compound in ginger, mitigates inflammation in IBD by inhibiting pro-inflammatory enzymes like COX-2 and
LOX, thus reducing inflammatory mediators (27,28). Ginger also influences immune responses, modulating the activity of immune
cells and regulating the production of cytokines such as TNF-a and IL-6 (29). Its antioxidative capacity protects the gut mucosa from
damage and promotes tissue repair. Furthermore, ginger contributes to the regulation of tight junction proteins, ensuring proper
sealing of the gut epithelium, thus supporting gut barrier function and overall gastrointestinal health (30,31).

AMLA (PHYLLANTHUS EMBLICA) AND IBD

The Chakaiya Indian gooseberry, or amla (Phyllanthus emblica), stands out in IBD management. Its proximate composition includes
moisture (87.50%), ether extract (0.46%), crude protein (4.51%), crude fiber (13.55%), nitrogen-free extract (78.60%), and ash
(2.88%) (32). Amla's rich antioxidant content, particularly vitamin C and polyphenols, combats oxidative stress, a key factor in IBD
progression (34). The fruit's anti-inflammatory effects also play a significant role, influencing genetic expression related to oxidative
stress and inflammation, thus showcasing its natural efficacy in IBD management (35).

MINT (MENTHA) AND IBD

Mint (Mentha), another important herb in IBD management, contains diverse compounds in its essential oil, such as menthol,
menthone, limonene, and caryophyllene. The proximate analysis of spearmint leaves shows significant nutritional content, including
moisture (76.0%), crude protein (1.75%), crude fiber (6.20%), fat (2.20%), and carbohydrates (10.39%) (36). Mint's active
compounds, particularly menthol, exhibit anti-inflammatory properties by modulating inflammatory pathways, potentially reducing
gastrointestinal inflammation (37,38). Its antioxidant properties, primarily from compounds like rosmarinic acid, neutralize free
radicals, thus playing a protective role in IBD. Moreover, mint leaves oil demonstrates antimicrobial properties, which are crucial in
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maintaining a healthy gut microbiota. The oil's ability to enhance intestinal barrier integrity further supports its therapeutic role in
IBD management, preventing leakage of harmful substances into the bloodstream and maintaining gut health (39,40).

These findings underscore the significant potential of turmeric, ginger, amla, and mint in IBD management. Their diverse nutritional
and phytochemical compositions, coupled with anti-inflammatory, antioxidative, and immunomodulatory properties, present a
compelling case for their inclusion in holistic IBD treatment strategies. This approach, leveraging the natural therapeutic properties
of these herbs and fruits, offers a complementary and potentially more benign alternative to conventional pharmaceutical
interventions in IBD management.
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Figure 1. Proximate Composition of Turmeric, Ginger, Amla and Mint

THERAPEUTIC POTENTIAL OF FRUITS IN THE MANAGEMENT OF INFLAMMATORY BOWEL
DISEASE

The exploration of natural remedies for managing Inflammatory Bowel Disease (IBD) has led to increased interest in the potential of
various fruits, including pomegranate, strawberries, pineapple, and kiwifruit. These fruits, known for their unique nutritional and
phytochemical compositions, have shown promising effects in the management of IBD due to their anti-inflammatory and
antioxidant properties.

POMEGRANATE (PUNICA GRANATUM) AND IBD

The proximate composition analysis of pomegranate whole fruit powder demonstrated a moisture content of 17.6%, ash 3.3%, ether
extract 1.4%, crude protein 6.4%, crude fiber 24.4%, and nitrogen free extract 78.58% as mentioned in the figure 2. Pomegranate
(Punica granatum), with its rich polyphenolic composition, particularly ellagitannins and anthocyanins, has demonstrated significant
anti-inflammatory properties (42). These compounds inhibit pro-inflammatory pathways, including the nuclear factor-kappa B (NF-
kB) pathway, thus reducing gastrointestinal inflammation. The antioxidant capabilities of pomegranate, attributed to its polyphenols,
are crucial in neutralizing reactive oxygen species, a key factor in IBD pathogenesis (43). Additionally, pomegranate's mucosal
protective effects, facilitated by its polyphenols, help in preventing damage and promoting the healing of the gastrointestinal lining
(44). Its immunomodulatory effects further contribute to regulating inflammation in IBD (45).

STRAWBERRIES (FRAGARIA ANANASSA) AND IBD

According to the proximate composition of strawberries it contains moisture 91.66%, crude protein 2.39%, crude fiber 2.9%, fat
0.13%, ash 0.4% and carbohydrates 5.43% as represented in the figure 2. Strawberries (Fragaria ananassa), another fruit under
investigation, are enriched with bioactive compounds such as anthocyanins and quercetin. These antioxidants exert anti-
inflammatory effects by modulating inflammatory pathways and inhibiting pro-inflammatory cytokines and enzymes (47). The
interaction of these compounds with Toll-Like Receptors (TLRs) plays a pivotal role in influencing the innate immune response,
further inhibiting the NF-kB pathway and reducing the expression of pro-inflammatory genes (48). Moreover, the high vitamin C
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content in strawberries aids in neutralizing free radicals, thereby reducing oxidative stress and protecting gut tissues (49).
Additionally, the presence of ellagic acid in strawberries promotes mucosal protection and regulates cell proliferation and apoptosis,
crucial for maintaining gut tissue balance in IBD (50,51).

PINEAPPLE (ANANAS COMOSUS) AND IBD

Proximate analysis of pineapple revealed that it has moisture content of 16.1%, crude protein 3.5%, crude fiber 4.2%, ether extract
2.5%, ash2.35% and carbohydrates 87.4% as mentioned in the figure 2. Pineapple (Ananas comosus), known for its bromelain
content, has been studied for its anti-inflammatory effects. Bromelain modulates cytokines, inhibits inflammatory mediators, and
reduces immune cell infiltration (53). This enzyme, along with other bioactive compounds in pineapple, may contribute to the
reduction of inflammation in colitis and influence the risk of neoplastic changes in the colon (54). Pineapple components also act as
prebiotics, enhancing the growth of beneficial gut bacteria and modulating the gut microbiota composition (55). The interaction of
these bioactive compounds with TLRs further modulates inflammatory pathways, playing a role in managing IBD (56).

KIWIFRUIT (ACTINIDIA DELICIOSA) AND IBD

According to the proximate composition of kiwifruit, it has approximately moisture 83.07%, crude protein 1.14%, ether extract
0.52%, ash 0.61%, and carbohydrates 14.66% as represented in the figure 2. Kiwifruit (Actinidia deliciosa), particularly the cultivar
'Hayward," is rich in essential nutrients and has shown potential benefits for IBD management. Its high dietary fiber content supports
digestive health by promoting regular bowel movements and maintaining gut integrity (58). The antioxidants and vitamins, especially
vitamin C, in kiwifruit contribute to immune function and provide anti-inflammatory effects, aiding in the management of
inflammation associated with IBD (59). The presence of various bioactive compounds, including polyphenols and flavonoids, may
modulate inflammatory pathways in the gut (60,61). Additionally, the dietary fiber and prebiotics in kiwifruit support the growth of
beneficial gut bacteria, impacting inflammation and overall gut health (62).

These fruits, with their unique compositions, offer a diverse array of benefits for managing IBD. Their anti-inflammatory and
antioxidant properties, coupled with their ability to modulate immune responses and support gut health, make them promising
candidates for inclusion in dietary strategies for IBD management. The exploration of these natural remedies aligns with the growing
interest in holistic and complementary approaches to health, particularly in chronic conditions like IBD, where long-term
management is crucial. The incorporation of these fruits into the diet offers a potential pathway to enhance the quality of life for
individuals with IBD, providing a complementary approach to conventional treatments.
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Figure 2. Proximate Composition of Pomegranate, Strawberry, Pineapple and Kiwifruit

CONCLUSION

In conclusion, the review focused on the promising role of herbs and fruits in the holistic management of Inflammatory Bowel
Disease (IBD). The natural origins of these alternatives, including turmeric, ginger, amla, mint, pomegranate, strawberries, pineapple,
and kiwi, offer the wide range of anti-inflammatory and antioxidant effects as well as immune modulation and mucosal protection.
© 2023 et al. Open access under Creative Commons by License. Free use and distribution with proper citation.



Herbs and Fruits in Inflammatory Bowel Disease Management Journal of Health
) ; . and Rehabilitation
Hamza M., et al. (2023). 3(2): DOI: https://doi.org/10.61919/jhrrv3i2.254 Research amEED
Turmeric, with its curcumin content, stands out for its ability to modulate key inflammatory pathways and preserve intestinal
integrity. Ginger's gingerol and mint's menthol contribute anti-inflammatory and digestive support, while amla's antioxidants offer

mucosal protection. Fruits such as pomegranate, strawberries, pineapple, and kiwi have polyphenols, vitamins, and prebiotics that
collectively contribute to reduced inflammation, oxidative stress, and support gut health that ultimately manages the IBD.

REFERENCES

1. Xavier RJ, Podolsky DK. Unravelling the pathogenesis of inflammatory bowel disease. Nature. 2007;448:427-434.

2. Farrell D, McCarthy G, Savage E. Self-reported symptom burden in individuals with inflammatory bowel disease. J Crohns
Colitis. 2016;10(3):315-322.

3. Zhang M, Sun K, Wu Y, Yang Y, Tso P, Wu Z. Interactions between intestinal microbiota and host immune response in
inflammatory bowel disease. Front Immunol. 2017;8:942.

4. Mak WY, Hart AL, Ng SC. Crohn's disease. Medicine. 2019;47(6):377-387.

5. Gajendran M, Loganathan P, Jimenez G, Catinella AP, Ng N, Umapathy C, ... Hashash JG. A comprehensive review and update
on ulcerative colitis. Dis Mon. 2019;65(12):100851.

6. Burger D, Travis S. Conventional medical management of inflammatory bowel disease. Gastroenterology.
2011;140(6):1827-1837.

7. Buchman AL. Side effects of corticosteroid therapy. J Clin Gastroenterol. 2001;33(4):289-294.

8. Picardo S, Altuwaijri M, Devlin SM, Seow CH. Complementary and alternative medications in the management of
inflammatory bowel disease. Ther Adv Gastroenterol. 2020;13:1756284820927550.

9. Debnath T, Kim DH, Lim BO. Natural products as a source of anti-inflammatory agents associated with inflammatory bowel
disease. Molecules. 2013;18(6):7253-7270.

10. Serrano A, Ros G, Nieto G. Bioactive compounds and extracts from traditional herbs and their potential anti-inflammatory
health effects. Medicines. 2018;5(3):76.

11. Somani SJ, Modi KP, Majumdar AS, Sadarani BN. Phytochemicals and their potential usefulness in inflammatory bowel
disease. Phytother Res. 2015;29(3):339-350.

12. Amalraj A, Kuttappan S, Matharu A, editors. Herbs, Spices and Their Roles in Nutraceuticals and Functional Foods. Elsevier;
2022.

13. Danesi F, Ferguson LR. Could pomegranate juice help in the control of inflammatory diseases? Nutrients. 2017;9(9):958.
14. Quaglio AEV, de Almeida Junior LD, Di Stasi LC. Health benefits of Musa spp species (bananas) in inflammatory bowel

disease. In: Phytochemicals and medicinal plants in food design. Apple Academic Press; 2022. p. 177-197.

15. Lin HM, Edmunds SJ, Zhu S, Helsby NA, Ferguson LR, Rowan DD. Metabolomic analysis reveals differences in urinary
excretion of kiwifruit-derived metabolites in a mouse model of inflammatory bowel disease. Mol Nutr Food Res. 2011;55(12):1900-
1904.

16. Direito R, Rocha J, Lima A, Gongalves MM, Duarte MP, Mateus V, ... Figueira ME. Reduction of inflammation and colon injury
by a spearmint phenolic extract in experimental bowel disease in mice. Medicines. 2019;6(2):65.

17. Ilkpeama A, Onwuka GI, Nwankwo C. Nutritional composition of Turmeric (Curcuma longa) and its antimicrobial properties.
Int J Sci Eng Res. 2014,5(10):1085-1089.

18. Vecchi Brumatti L, Marcuzzi A, Tricarico PM, Zanin V, Girardelli M, Bianco AM. Curcumin and inflammatory bowel disease:
potential and limits of innovative treatments. Molecules. 2014;19(12):21127-21153.

19. Prasad S, Gupta SC, Tyagi AK, Aggarwal BB. Curcumin, a component of golden spice: from bedside to bench and back.
Biotechnol Adv. 2014;32(6):1053-1064.

20. Burge K, Gunasekaran A, Eckert J, Chaaban H. Curcumin and intestinal inflammatory diseases: molecular mechanisms of
protection. Int J Mol Sci. 2019;20(8):1912.

21. Burge K, Gunasekaran A, Eckert J, Chaaban H. Curcumin and intestinal inflammatory diseases: molecular mechanisms of
protection. Int J Mol Sci. 2019;20(8):1912.

22. Asouri M, Ataee R, Ahmadi AA, Amini A, Moshaei MR. Antioxidant and free radical scavenging activities of curcumin. Asian
J Chem. 2013;25(13):7593-7595.

23. Varalakshmi CH, Ali AM, Pardhasaradhi BVV, Srivastava RM, Singh S, Khar A. Immunomodulatory effects of curcumin: in-
vivo. Int Immunopharmacol. 2008;8(5):688-700.

24, Scazzocchio B, Minghetti L, D’Archivio M. Interaction between gut microbiota and curcumin: a new key of understanding

for the health effects of curcumin. Nutrients. 2020;12(9):2499.
© 2023 et al. Open access under Creative Commons by License. Free use and distribution with proper citation. Page 826



Herbs and Fruits in Inflammatory Bowel Disease Management Journal of Health

Hamza M., et al. (2023). 3(2): DOI: https://doi.org/10.61919/jhrrv3i2.254 ﬁgieﬁgﬁ"\"] HRR
25. Yatoo M, Gopalakrishnan A, Saxena A, Parray OR, Tufani NA, Chakraborty S, et al. Anti-inflammatory drugs and herbs with
special emphasis on herbal medicines for countering inflammatory diseases and disorders-a review. Recent Pat Inflamm Allergy Drug
Discov. 2018;12(1):39-58.

26. Ogbuewu IP, Jiwuba PD, Ezeokeke CT, Uchegbu MC, Okoli IC, lloeje MU. Evaluation of phytochemical and nutritional
composition of ginger rhizome powder. Int J Agric Rural Dev. 2014;17(1):1663-1670.

27. Ballester P, Cerdd B, Arcusa R, Marhuenda J, Yamedjeu K, Zafrilla P. Effect of ginger on inflammatory diseases. Molecules.
2022;27(21):7223.

28. Azeez TB, Lunghar J. Antiinflammatory effects of turmeric (Curcuma longa) and ginger (Zingiber officinale). Inflammation
and Natural Products. 2021:127-146.

29. Abd El Hady Mousa M, Mansour H, Eid F, Mashaal A. Anti-inflammatory activity of ginger modulates macrophage activation
against the inflammatory pathway of monosodium glutamate. J Food Biochem. 2021;45(8):e13819.

30. Jafarzadeh A, Nemati M. Therapeutic potentials of ginger for treatment of Multiple sclerosis: A review with emphasis on its
immunomodulatory, anti-inflammatory and anti-oxidative properties. J Neuroimmunol. 2018;324:54-75.

31. Shehata AA, Yalgin S, Latorre JD, Basiouni S, Attia YA, Abd EI-Wahab A, et al. Probiotics, prebiotics, and phytogenic substances
for optimizing gut health in poultry. Microorganisms. 2022;10(2):395.

32. Tewari R, Kumar V, Sharma HK. Physical and chemical characteristics of different cultivars of Indian gooseberry (Emblica
officinalis). J Food Sci Technol. 2019;56:1641-1648.
33. Nguse M, Yang Y, Fu Z, Xu J, Ma L, Bu D. Phyllanthus emblica (Amla) Fruit Powder as a Supplement to Improve Preweaning

Dairy Calves’ Health: Effect on Antioxidant Capacity, Immune Response, and Gut Bacterial Diversity. Biology. 2022;11(12):1753.

34. Kumar KS, Bhowmik D, Dutta A, Yadav AP, Paswan S, Srivastava S, Deb L. Recent trends in potential traditional Indian herbs
Emblica officinalis and its medicinal importance. J Pharmacogn Phytochem. 2012;1(1):24-32.

35. Nguse M, Yang Y, Fu Z, Xu J, Ma L, Bu D. Phyllanthus emblica (Amla) Fruit Powder as a Supplement to Improve Preweaning
Dairy Calves’ Health: Effect on Antioxidant Capacity, Immune Response, and Gut Bacterial Diversity. Biology. 2022;11(12):1753.
[Duplicate reference]

36. Hussain S, Tanvir M, Ahmad M, Munawar KS. Phytochemical composition of mint (Mentha), its nutritional and
pharmacological potential. Lahore Garrison Univ J Life Sci. 2021;5(04):241-258.

37. de Sousa Barros A, de Morais SM, Ferreira PAT, Vieira [GP, Craveiro AA, dos Santos Fontenelle RO, et al. Chemical composition
and functional properties of essential oils from Mentha species. Ind Crops Prod. 2015;76:557-564.

38. Spisni E, Petrocelli G, Imbesi V, Spigarelli R, Azzinnari D, Donati Sarti M, et al. Antioxidant, anti-inflammatory, and microbial-
modulating activities of essential oils: Implications in colonic pathophysiology. Int J Mol Sci. 2020;21(11):4152.

39. Tsai ML, Wu CT, Lin TF, Lin WC, Huang YC, Yang CH. Chemical composition and biological properties of essential oils of two
mint species. Trop J Pharm Res. 2013;12(4):577-582.

40. Hejna M, Kovanda L, Rossi L, Liu Y. Mint oils: In vitro ability to perform anti-inflammatory, antioxidant, and antimicrobial
activities and to enhance intestinal barrier integrity. Antioxidants. 2021;10(7):1004.

41. Sharma K, Akansha CE. Comparative studies of proximate, mineral and phytochemical compositions of pomegranate
(Punica granatum) in peel, seed and whole fruit powder. Methods. 2018;17:18.

42. Ismail T, Sestili P, Akhtar S. Pomegranate peel and fruit extracts: a review of potential anti-inflammatory and anti-infective
effects. J Ethnopharmacol. 2012;143(2):397-405.

43, Sihag S, Pal A, Saharan V. Antioxidant properties and free radicals scavenging activities of pomegranate (Punica granatum
L.) peels: An in-vitro study. Biocatal Agric Biotechnol. 2022;42:102368.

44, Colombo E, Sangiovanni E, Dell'Agli M. A review on the anti-inflammatory activity of pomegranate in the gastrointestinal
tract. Evid Based Complement Alternat Med. 2013;2013.

45. Shakoor H, Feehan J, Apostolopoulos V, Platat C, Al Dhaheri AS, Ali HI, et al. Immunomodulatory effects of dietary
polyphenols. Nutrients. 2021;13(3):728.

46. Srivastava P, David J, Rajput H, Laishram S, Chandra R. Nutritional information of custard apple and strawberry fruit pulp.
Chem Sci Rev Lett. 2017;6(24):2337-2341.

47. Chen T, Shi N, Afzali A. Chemopreventive effects of strawberry and black raspberry on colorectal cancer in inflammatory
bowel disease. Nutrients. 2019;11(6):1261.

48. MaZ, Du B, LiJ, Yang Y, Zhu F. An insight into anti-inflammatory activities and inflammation related diseases of anthocyanins:

A review of both in vivo and in vitro investigations. Int J Mol Sci. 2021;22(20):11076.

© 2023 et al. Open access under Creative Commons by License. Free use and distribution with proper citation. Page 827



Herbs and Fruits in Inflammatory Bowel Disease Management JOSI'RGLO;.II'!:at[th HRR
. ' , and Rehabilitation
Hamza M., et al. (2023). 3(2): DOI: https://doi.org/10.61919/jhrrv3i2.254 Research GaEED

49, Wang SY. Antioxidants and health benefits of strawberries. In VIl International Strawberry Symposium. 2012 Feb;1049:49-
62.

50. Camilleri M, Vella A. What to do about the leaky gut. Gut. 2022;71(2):424-435.

51. Kujawska M, Jodynis-Liebert J. Potential of the ellagic acid-derived gut microbiota metabolite—Urolithin A in gastrointestinal
protection. World J Gastroenterol. 2020;26(23):3170.

52. Huang CW, Lin 1J, Liu YM, Mau JL. Composition, enzyme and antioxidant activities of pineapple. Int J Food Prop.
2021;24(1):1244-1251.

53. Hikisz P, Bernasinska-Slomczewska J. Beneficial properties of bromelain. Nutrients. 2021;13(12):4313.

54, Singh UP, Singh NP, Busbee B, Guan H, Singh B, Price RL, et al. Alternative medicines as emerging therapies for inflammatory
bowel diseases. Int Rev Immunol. 2012;31(1):66-84.

55. Sauceda AEQ, Pacheco-Ordaz R, Ayala-Zavala JF, Mendoza AH, Gonzélez-Cérdova AF, Vallejo-Galland B, Gonzalez-Aguilar

GA. Impact of fruit dietary fibers and polyphenols on modulation of the human gut microbiota. Fruit Veg Phytochem: Chem Hum
Health. 2nd ed. 2017:405-422.

56. Zhou Z, Wang L, Feng P, Yin L, Wang C, Zhi S, et al. Inhibition of epithelial TNF-a receptors by purified fruit bromelain
ameliorates intestinal inflammation and barrier dysfunction in colitis. Front Immunol. 2017;8:1468.

57. Henare SJ. The nutritional composition of kiwifruit (Actinidia spp.). In Nutritional Composition of Fruit Cultivars. Academic
Press; 2016. p. 337-370.

58. Gill SK, Rossi M, Bajka B, Whelan K. Dietary fibre in gastrointestinal health and disease. Nat Rev Gastroenterol Hepatol.
2021;18(2):101-116.

59. Hunter DC, Skinner MA, Ferguson AR. Kiwifruit and health. In Fruits, Vegetables, and Herbs. Academic Press; 2016. p. 239-
269.

60. An X, Lee SG, Kang H, Heo HJ, Cho YS, Kim DO. Antioxidant and anti-inflammatory effects of various cultivars of kiwi berry
(Actinidia arguta) on lipopolysaccharide-stimulated RAW 264.7 cells. J Microbiol Biotechnol. 2016;26(8):1367-1374.

61. Hunter DC, Greenwood J, Zhang J, Skinner MA. Antioxidant and ‘natural protective’ properties of kiwifruit. Curr Top Med
Chem. 2011;11(14):1811-1820.

62. Parkar SG, Redgate EL, Wibisono R, Luo X, Koh ET, Schroder R. Gut health benefits of kiwifruit pectins: Comparison with

commercial functional polysaccharides. J Funct Foods. 2010;2(3):210-218.

© 2023 et al. Open access under Creative Commons by License. Free use and distribution with proper citation. Page 828



