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Spices and herbs are widely used for their flavor and therapeutic properties. This narrative review explores current evidence on spice and herb allergies in children, using a scoping approach to synthesize data from case reports, clinical, immunologic, molecular studies, regulatory sources, and previous reviews. Selected adult cases were included for context. Spice and herb allergies are increasingly recognized in children, with symptoms ranging from mild oral reactions to anaphylaxis. The most frequently implicated spices include mustard, celery, coriander, fennel, cumin, anise, pepper, and herbs from the Lamiaceae-family such as mint, oregano, and sage. Both IgE- and non-IgE-mediated mechanisms are involved, with cross-reactivity to pollens (birch and mugwort) being common. Diagnosis remains challenging due to limited standardized tests; oral food challenge is the gold standard. Management relies on strict allergen avoidance and emergency preparedness. Improved clinical awareness, diagnostic tools, and clearer labeling—especially regarding hidden allergens—are crucial for effective care.
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Highlights


	Spice and herb allergies are increasingly recognized in children, involving both IgE- and non-IgE-mediated mechanisms, with cross-reactivity being a common feature.

	Diagnosis is challenging due to the lack of standardized testing and the prevalence of hidden exposures. However, the oral food challenge remains the gold standard.

	Hidden exposures and inadequate labeling hinder effective avoidance, making strict allergen avoidance and emergency preparedness essential components of management.

	The most frequent implicated spices are mustard, celery, coriander, fennel, cumin, anise, pepper, and herbs from the Lamiaceae family such as mint, oregano, and sage.





1 Introduction

Spices and herbs have historically been integral to diet and medicine, valued for their flavor-enhancing properties, aromatic compounds, bioactive constituents, and potential therapeutic effects (1).

The use of spices and herbs dates to antiquity, an illustrative example being their common use in Ayurvedic and traditional Chinese medicine (2, 3). Curcumin, the active compound of turmeric, possesses antiallergic properties, determining histamine release inhibition (4). Black pepper showed the potential to ameliorate allergic inflammation (5). In the modern era, as a consequence of their increasing incorporation into various products (ranging from food to cosmetics) on one hand, and the presence of advancements in immunology and food science on the other hand, concerns were raised about the potential allergenic effects of these widely used ingredients (6, 7).

According to the International Organization for Standardization, herbs and spices are defined as “vegetable products or mixtures used for flavoring, seasoning and imparting aroma in foods” (8). They can be derived from various plant parts—including seeds, roots, flowers, bark, and leaves—and belong to diverse botanical families such as Apiaceae (coriander, cumin, fennel, celery, dill, anise, caraway), Lamiaceae (mint, oregano, sage, basil, thyme, rosemary), Brassicaceae (mustard, horseradish, wasabi), Liliaceae (garlic, onion, chives, shallots), Solanaceae (paprika, chili, bell pepper), Zingiberaceae (ginger, turmeric), Piperaceae (black and white pepper) (9, 10). These diverse botanical origins imply a rich allergenic potential due to shared and cross-reactive proteins, including profilins, lipid transfer proteins (LTPs), pathogenesis-related proteins (e.g., Bet v 1, Api g 1, Cor a 1), cross-reactive carbohydrate determinants (CCDs), and seed storage proteins, many of these cross-reacting with pollen allergens (6, 7, 11, 12).

Functionally, spices and herbs are categorized by their culinary use and the plant part they originate from. Spices generally refer to dried seeds, roots, bark, or fruits (e.g., cinnamon from bark, nutmeg from seed) (13). Herbs typically consist of the leafy green parts of non-woody plants (e.g., basil, parsley, mint). From an allergological standpoint, both groups can induce sensitization and elicit allergic reactions, although spices, due to their concentrated nature and presence in powders or blends, may pose a higher risk of inadvertent exposure and sensitization (6, 7, 14). Even though allergic reactions to spices and herbs are traditionally considered rare, emerging reports suggest they may be underdiagnosed and underestimated (6, 9, 15, 16).


1.1 Literature review strategy and methodology

This review follows a narrative format with scoping elements, aiming to map the existing literature and identify key themes, controversies, and gaps in knowledge related to spice and herb allergies.

A non-systematic, but structured search strategy was performed across PubMed, Scopus, and Web of Science using search terms such as “spice allergy,” “herb allergy”, “spice hypersensitivity”, “spice anaphylaxis”, “food allergy in children,” “cross-reactivity spices,” “mustard allergy,” “celery-mugwort-spices syndrome”, and “hidden allergens”. Case reports, clinical reviews, observational studies, immunologic studies, molecular studies, and regulatory documents were considered eligible. No time restrictions were applied; however, only articles written in English were eligible for inclusion. The initial search retrieved approximately 300 articles. Titles and abstracts were screened to exclude publications not directly addressing allergic reactions to spices, herbs, or their components (e.g., studies focusing on food flavoring chemistry or toxicology). After this initial screening, the full texts of about 100 articles deemed relevant were reviewed in detail. Additional studies were identified through manual searches of the reference lists of these papers to ensure comprehensive coverage of the available literature. Following application of the inclusion criteria—clinical relevance to spice allergy, immunological or epidemiological data, and clear diagnostic or mechanistic context—a total of 63 articles was selected and included in the final analysis.




2 Epidemiology

The true prevalence of spice and herb allergies remains uncertain due to inconsistent diagnostic criteria, lack of standardized testing extracts, and the frequent omission of spices in food labeling. The estimated prevalence in the general population ranges between 0.04% and 0.13% in adults (6, 10, 17). The percentage corresponding to spice allergy varied from 2% to 6.4% of the patients with food allergy (6, 10, 17). Data on children are sparse, but it was noted that, while spice allergy is considered uncommon, emerging pediatric case reports suggest that it may be more prevalent than previously thought (9, 15). In a Finnish study on parent reported food allergies, including 1,542 children, spice allergy was present in 0.4% of boys and 1.3% of girls (18). One of the most allergenic spices, mustard, is reported to be responsible for 1.1% of food allergies in children and up to 6%–7% of total food allergies (19, 20). When skin-prick tests were performed in patients with suspected food allergies to spices, the botanical family with the most frequent sensitization in both children (32%) and adults (23%) was Apiaceae (coriander, caraway, fennel, celery) (10). Ranking of the most frequent culprits indicates mustard, celery, coriander, fennel, cumin, anise, pepper, mint, oregano, and sage as leading triggers (21). Trends from allergy clinics in Europe suggest a gradual increase in spice-related reactions, particularly in association with pollen-food allergy syndrome (12). In Southern Europe, mustard and celery are predominant allergens, while in Northern Europe cross-reactivity with birch pollen increases the risk of celery, parsley, and coriander allergy. Other reports highlight fenugreek and chili peppers, reflecting regional diets or the import of Eastern culinary traditions (7, 22).

Regarding the gender distribution, women present an increased risk of developing this pathology, one of the causes being the presence of spices and herbs in the composition of several cosmetics (6, 14). Certain populations are also at increased risk of developing spice and herb allergies. Children with pollen allergies, especially to birch and mugwort, are more likely to develop cross-reactive hypersensitivity to spices like celery, parsley, coriander, and mustard (11, 12). Individuals with atopic dermatitis, particularly those with early onset, may show sensitization to spice and herbs allergens through impaired skin barriers (15).Patients with food-dependent exercise-induced anaphylaxis (FDEIA) may develop reactions to spices in specific contexts (11, 23).

The absence of comprehensive epidemiologic surveillance systems and the limited use of validated testing protocols for spices contribute to the underestimation of prevalence. Moreover, the wide use of non-standardized spice extracts for skin prick testing further complicates prevalence assessment (6, 16).



3 Routes of exposure

Particular for spice allergy is the variety of the exposure routes: oral ingestion, inhalation and skin contact (13, 24). Spices and herbs are ubiquitous in the European diet, being traditionally incorporated and more often through the globalization of cuisine. Moreover, they are present in non-food items such as toothpastes, mouthwashes, and lip balms (e.g., clove oil, mint), cosmetics and topical creams (e.g., turmeric, cinnamon, essential oils), herbal teas and infusions (e.g., sage, mint, fennel), aromatherapy and household products (6, 13, 24, 25). Both children and adults may be exposed to the non-dietary substances through dermal or mucosal contact, increasing the risk for sensitization via non-oral routes, particularly in the presence of atopic dermatitis or disrupted skin barrier function (13, 24). An additional concern is the adulteration or contamination of spice products. Studies have shown frequent instances of mislabeling or mixing with undeclared botanical substances, which may introduce novel allergens not expected by consumers (26, 27). Occupational exposure should also be taken into consideration, as there were reports of several cases such as contact dermatitis from workers handling cinnamon (28), work-related asthma in spice mill workers (29), and rhinitis to black pepper (30). Many allergic reactions are attributed not to a single spice, but to composite spice blends (e.g., curry powders, chili seasonings, herbal teas), making identification of the culprit allergen difficult (6, 9).



4 Etiology and pathophysiology

Adverse reactions to spices and herbs can occur through immunologic (allergic) and non-immunologic (irritative or intolerant) mechanisms, therefore distinguishing between these is essential for accurate diagnosis and management. The allergenic potential of spices is influenced by the extent of processing, as drying, grinding or cooking determine protein alterations that affect their capacity to elicit an allergic response (14, 31).

The most clearly defined mechanism involves IgE-mediated hypersensitivity, where exposure to spice allergens triggers an immediate allergic response. Sensitization ocurs through inhalation, oral ingestion and skin contact and upon re-exposure, IgE antibodies lead to the activation of specific immunological pathways with the development of symptoms such as urticaria, angioedema, bronchospasm, or even anaphylaxis (6, 9, 15).

A variety of spices, such as cinnamon, coriander, anise, fennel, cumin, mint and sage, may lead to allergic reactions that involve a non-IgE mediated mechanism, manifesting as delayed symptoms such as contact dermatitis, stomatitis, perioral dermatitis or gastrointestinal manifestations (6, 9, 31). These reactions are more difficult to diagnose due to the lack of reliable in vitro or in vivo tests (9).

A multitude of specific proteins have been identified and described as responsible for the allergic reactions to spices and herbs: pathogenesis-related proteins (Bet v 1, Api g 1, Cor a 1, Cum c 1 etc.), profilins (Api g 4, Cap a 2, Cor a 2 etc.), LTPs, CCDs, seed storage proteins (2S albumins), 7S-vicilin, defensins (6, 7, 32–34).

Cross-reactivity is a well-recognized immunologic phenomenon where IgE antibodies directed against one allergen also react with structurally similar proteins from unrelated sources (35). It represents a key mechanism by which sensitization to aeroallergens leads to reactions to botanically related foods (6). Several spice allergens are cross-reactive with pollen proteins due to shared epitopes such as profilins, LTPs, and pathogenesis-related proteins (PR-10) (11, 12). This forms the basis of pollen-food-allergy syndrome, which is especially relevant in patients with seasonal allergic rhinitis (36, 37). An important illustration of cross-reactivity is represented by the celery-birch-mugwort-spices syndrome, a complex pathology in which patients affected by respiratory sensitization to mugwort Artemisia develop food allergy to spices and vegetables like celery, carrot, parsley, fennel, and coriander due to shared epitopes (12, 34, 38, 39). Bet v 1 homologues and profilins are the main allergens responsible for this cross-reactivity (6, 34). Mustard-mugwort syndrome is another entity with clinical relevance, associating mugwort pollinosis and mustard hypersensitivity (11, 38).

Figure 1 presents a schematic overview of known cross-reactivity patterns between spices, pollens, and related plant sources, emphasizing the role of similar allergens.


[image: Diagram illustrating connections between plant families, specific plants, and pollens. APIACEAE, LAMIACEAE, ASTERACEAE, SOLANACEAE, PIPERACEAE, and LILIACEAE are linked to MUGWORT, BIRCH, and GRASSES POLLEN through various plant compounds like profilins and defensins. Each pollen has connections to additional plant families: LAURACEAE, BRASSICACEAE, MYRTACEAE, ZINGIBERACEAE, FABACEAE, and RUTACEAE. The diagram visually represents relationships and interactions between these elements in a systematic manner.]
FIGURE 1
Patterns of cross-reactivity between pollen and spice allergens.


Spices from the same botanical family often share allergenic epitopes. Apiaceae family is characterized by a high intra-family cross-reactivity among coriander, fennel, celery, cumin, and dill (40). In the Lamiaceae family, sage, oregano, mint, thyme, and basil share cross-reactive components (7, 24). Mustard, horseradish, and wasabi, belonging to the Brassicaceae family, present high allergenic potential and shared epitopes (19).

Studies have also demonstrated significant overlap in sensitization to spices and other plant-derived foods. Figueroa et al. (2005) found that mustard-allergic patients also showed IgE reactivity to nuts (97.4%), legumes (94.7%), and Rosaceae fruits (89.5%) (11). Ivens et al. (2021) reported cross-reactive signals between chili peppers (Capsicum spp.) and Brazil nuts/hazelnuts in immunoassays—likely due to shared or structurally similar proteins (41). Cross-reactivity between fenugreek (a frequent component of curry) and peanuts was described by Faeste et al. (32), Takei et al. (42), and also by Che et al. (43), who also reported a possible cashew-sumac cross-reactivity leading to anaphylaxis. Dreskin et al. studied the importance of 2S albumins in the cross-reactivity between peanuts, tree nuts, and sesame seeds (44).

Some adverse responses to spices develop due to the inherent irritative properties of certain bioactive compounds. Capsaicin (found in chili) can cause burning, mucosal irritation, or bronchospasm; cinnamaldehyde (found in cinnamon), can provoke irritative contact dermatitis or oral burning; essential oils in herbs may induce dose-dependent irritant reactions (6, 7, 13). These effects are non-immune mediated, but can mimic allergic symptoms, complicating differential diagnosis.



5 Clinical manifestations

The clinical spectrum of allergic reactions to spices and herbs is broad, ranging from mild localized symptoms to severe systemic responses (Table 1). In children, the onset of allergic reactions can be early in life [a study by Rancé et al. (15) reported that the majority of children developed mustard allergy under the age of 3], but symptoms can also appear later on, in adolescence (16, 24).



TABLE 1 Clinical manifestations of allergic reactions to spices and herbs.



	Type of reaction
	Symptoms
	Frequent determinant spices
	Reference





	Cutaneous manifestations
	UrticariaAngioedemaContact dermatitisOral allergy syndrome (OAS)
	mustard, horseradish
	Sharma et al. (19)Rancé et al. (15)



	pepper, garlic
	Chen and Bahna (6)Lisiecka (7)



	oregano, mint, sage, rosemary, basil, thyme
	Yazıcı et al. (24)Wagner et al. (12)Lisiecka (7)Benito et al., 1996Miroddi et al.,2014



	caraway, cumin, anise
	Lisiecka (7)



	chili, paprika
	Ivens et al. (41)



	turmeric, ginger
	Bradatan and Sabouraud (9)Liddle et al. 2006



	cinnamon
	Mertens et al. (13)Ackerman et al. (28)Biron et al. (47)Calapai et al. (25)Isaac-Renton et al. (48)



	Respiratory manifestations
	Nasal congestion RhinorrheaSneezingCoughingWheezingBronchospasm
	chili, paprika
	Ivens et al. (41)Airaksinen et al. 2015



	garlic, onion, chives
	Bradatan and Sabouraud (9)Van der Walt et al. (29)



	caraway, cumin, oregano, anise, rosemary
	Lisiecka (7)Garcia-Gonzalez et al. 2002



	mustard
	Rancé et al. (15)



	pepper
	Perić et al. (30)



	mint
	Szema and Barnett 2011



	Digestive manifestations
	Abdominal painVomitingDiarrheaNausea
	coriander, fennel, celery, caraway, cumin
	Brussino et al. (40)Asero et al. 2021



	mustard
	Rancé et al. (15)Figueroa et al. (11)



	turmeric, ginger
	Bradatan and Sabouraud 2020



	pepper, oregano
	Lisiecka (7)



	garlic
	Hellu et al. (31)



	Systemic manifestations
	Anaphylaxis
	mustard, horseradish
	Sharma et al. (19)Rancé et al. (15)Figueroa et al. (11)



	coriander, fennel, celery, caraway, cumin
	Brussino et al. (40)Worm et al. 2012Lisiecka (7)Ebo et al. 2006Unkle et al. 2012



	pepper, anise
	Lisiecka (7)Gimenez and Zacharisen (51)



	fenugreek
	Fæste et al. 2010Che et al. (43)Joseph et al., 2018



	sage, mint, oregano
	Yazici et al. (52)Lisiecka (7)



	dill
	Chiu and Zacharisen 2000







Urticaria and angioedema are among the most common manifestations, particularly following ingestion or skin contact (15, 24). In a French study involving children with mustard allergy the most frequent manifestation was atopic dermatitis (51.8%), followed by urticaria and/or angioedema (37%) (15). Contact dermatitis may occur with topical exposure, such as through cosmetics, herbal teas, or in occupational environment (13, 28). More severe cases presenting as systemic contact dermatitis have also been reported (13, 45). The clinical effects of cross-reactivity in children with spice allergy are well illustrated by a case of a 13-year-old boy who developed angioedema after the separate ingestion of three members of the Lamiaceae family- oregano, sage, and mint (24). In the context of occupational exposure, one case of pustular allergic contact dermatitis was described as a reaction to aromatic herbs from Lamiaceae family (46). Moreover, in some cases of contact dermatitis localized or generalized recurrences can appear after eating the specific spices (6). Oral allergy syndrome (OAS)—including tingling, swelling of lips, tongue, or throat—can result from cross-reactivity with pollen allergens (12). Several cases of allergic contact stomatitis were reported to be induced by cinnamon from food or non-food products (25, 47, 48).

Nasal congestion, rhinorrhea, difficulty breathing, coughing, sneezing and wheezing may result from inhalation of airborne spice particles (particularly in food handling or occupational environments) or from ingestion of culprit foods (7, 29, 30, 49). One noteworthy case of immediate allergic reaction consisting of sneezing, severe nasal obstruction, rhinorrhea and conjunctivitis was reported in a 12-year-old patient after consuming saffron, this being the only known case of saffron allergy in children (16). Symptoms characteristic to allergic conjunctivitis like lacrimation and ocular itching can also appear after exposure to spices (7, 50).

Gastrointestinal symptoms such as nausea, abdominal pain, vomiting, or diarrhea may occur after ingestion of a multitude of spices from various botanical families, either through IgE-mediated mechanisms or delayed hypersensitivity (7, 15, 31).

Though uncommon, anaphylaxis has been documented in pediatric cases, most notably in reactions to mustard (15), coriander (40), black pepper (51), fenugreek (32, 43, 52), fennel, sage, mint and oregano (9, 24). A study from Germany reported that one of the most frequent food allergens that triggered anaphylaxis in adults was celery (53). Food-dependent exercise-induced anaphylaxis was associated with allergy to mustard and other cross-reactive foods (11) and was also described in a case of celery-mugwort-birch-spice syndrome (23).



6 Diagnostic approach

Diagnosis of spice and herb allergy is challenging because of hidden exposures, variable symptom patterns, and limited standardized tests. A structured diagnostic approach should integrate a thorough clinical history—the cornerstone of diagnosis—with appropriate testing and, when necessary, oral food challenges. Clinicians should assess the type, timing, and reproducibility of symptoms. Suspected spice/herb exposure must be extensively analyzed, including compound foods, cosmetics, or herbal teas (7, 13). Given the high frequency of hidden allergens, food diaries and recall of commercial food ingredients are essential (40, 54). Pollen sensitization history should be assessed, particularly to birch, mugwort, or grass, which may indicate cross-reactivity (11, 12). Another important aspect that must be evaluated is the association with exercise, infections, or medications, which may point toward FDEIA (11, 23). In cases of known food allergies, it is essential to consider the possibility of cross-contamination or the inclusion of allergens under unfamiliar names in prepared foods (55).

Skin Prick Testing (SPT) represents an important tool that may be useful in reaching the diagnosis, although it has some limits, such as the fact that standardized commercial extracts for spices are limited and often unavailable (6, 7, 15). Prick-to-prick testing with fresh spice/herb material is recommended when clinical suspicion is high and in cases of suspected cross-reactivity (24). Even with native spice extracts or dialyzed extracts (designed to remove irritants), correlation with clinical findings has shown limitations (56). However, positive skin prick or specific IgE tests may reflect sensitization rather than clinical allergy. Interpretation must consider possible cross-reactivity and irritant properties (6, 7, 57).

Serum-Specific IgE Testing are available for only a few spice allergens (e.g., mustard, anise, celery, oregano, thyme, black pepper, garlic) (6, 7, 15, 16, 31, 57). However, unlike SPT, serum sIgE is not influenced by skin irritants, providing a clearer picture of immune response. Positive results must be interpreted with caution due to limited sensitivity and specificity, but they may be useful in identifying cross-reactive patterns (1, 6, 15).

In the case of non-IgE-mediated reactions, patch testing may help identify delayed hypersensitivity (6, 13). These type of tests may be useful, but the optimal concentrations are difficult to estimate and the possibility of irritative reactions must not be excluded (6, 14, 58). Studies have shown variable results, with positive reactions to ginger, nutmeg, and oregano at certain concentrations (59).

Oral Food Challenge (OFC), represents the gold standard for diagnosis, involving controlled reintroduction of the suspected spice in titrated doses, and also using placebo samples, in a single or double blinded design (4, 10). Medical supervision is essential, especially for children with systemic reactions. In those with multiple plant food allergies or pollen sensitization, assessing cross-reactivity helps avoid misdiagnosis and unnecessary restrictions.

Emerging techniques, such as advanced multiplex immunoassays and immunoblotting, may help identify specific allergenic components and clarify cross-reactivity, though their application in spice allergy remains limited (29, 41, 60).



7 Management

Treatment strategies must therefore be individualized, based on confirmed allergy status, and aim to balance allergen avoidance with preservation of quality of life. Strict avoidance of the confirmed allergens remains the main management strategy (6). Once a spice or herb allergy is diagnosed via oral food challenge or compelling clinical evidence, families should be informed about cross-contamination risks and must be educated on reading ingredient labels and recognizing vague terms such as “spices,” “natural flavors,” or “aromatic herbs” that may conceal the allergen (6, 15, 54). Apart from food restrictions, patients must be aware of the possible non-dietary exposure, due to the presence of spice and herbs in the composition of various other products such as cosmetics, tooth paste, massage oil, fragrances, aromatherapy products, essential oils, alcoholic beverages, cleaning products (6).

In patients with a positive history for anaphylaxis or systemic reactions, emergency management is essential and must include prescription of epinephrine auto-injectors, written allergy action plans for home and school settings in children, training for caregivers and school personnel in recognizing symptoms and using emergency medications (53). Antihistamine medication proved its utility in ameliorating cutaneous and respiratory symptoms, while in more severe cases corticosteroids may be a treatment option during the most intense period of evolution (7).

Dietetic support is of high importance, particularly in cases requiring multiple food eliminations or when the allergen is part of cultural or daily diets. Improvements in food labeling policies are necessary for a more efficient management, especially for spices not currently included in mandatory allergen lists (61). In the meantime, families may need to contact manufacturers directly or prefer unblended, single-ingredient spices with transparent sourcing.

Currently, specific immunotherapy (SIT) is not considered an established therapeutic option for spice or herb allergies (62). In selected cases—particularly among individuals exhibiting cross-reactivity between food allergens and aeroallergens, such as in pollen-food allergy syndrome—immunotherapy directed against relevant inhalant allergens may confer partial clinical benefit (63). Further research is needed to clarify the potential role of allergen immunotherapy in this specific patient population.



8 Conclusion

Herbs and spices are widely used in food, health, and cosmetic products, yet their allergenic potential remains underrecognized. Although only a few botanicals—such as mustard, celery, coriander, cumin, fennel, and members of the Lamiaceae family— are clearly linked to IgE- or non-IgE-mediated reactions, these can range from mild symptoms to anaphylaxis, often due to cross-reactivity with pollens. In children, diagnosis is challenging because of hidden exposures, diverse sources, and lack of standardized tests. A personalized approach combining history, targeted testing, and oral challenges is essential, while management requires strict avoidance, education, and multidisciplinary support. Major gaps persist, including the absence of reliable pediatric epidemiological data, lack of standardized diagnostic extracts, limited understanding of non-IgE–mediated mechanisms, and incomplete labeling regulations, all of which hinder safe avoidance and public health strategies. Strengthened allergen labeling and surveillance systems are crucial to enhance patient safety and awareness.



Author contributions

EB: Validation, Resources, Methodology, Visualization, Conceptualization, Project administration, Formal analysis, Supervision, Investigation, Writing – review & editing, Writing – original draft. GF: Writing – review & editing, Resources, Writing – original draft, Data curation, Investigation, Visualization. M-TC: Writing – review & editing, Writing – original draft. O-MP: Writing – review & editing, Writing – original draft. MI: Formal analysis, Resources, Writing – original draft. CP: Writing – original draft, Investigation, Formal analysis, Data curation. FB: Formal analysis, Software, Writing – original draft, Data curation, Writing – review & editing, Supervision. EV: Writing – review & editing, Supervision, Software, Data curation, Investigation, Resources, Conceptualization, Methodology, Visualization.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Generative AI statement

The author(s) declare that Generative AI was used in the creation of this manuscript. It was used for rephrasing some sentences and adapting them to the English language. During the preparation of this work the authors used ChatGPT 4o in order to improve language. After using this tool/service, the authors reviewed and edited the content as needed and took full responsibility for the content of the publication.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References


	1. García-Casal MN, Peña-Rosas JP, Malavé HG. Sauces, spices, and condiments: definitions, potential benefits, consumption patterns, and global markets. Ann N Y Acad Sci. (2016) 1379(1):3–16. doi: 10.1111/nyas.13045


	2. Kunnumakkara AB, Koca C, Dey S, Gehlot P, Yodkeeree S, Danda D, et al. Traditional uses of spices: an overview. In: Aggarwal BB, Kunnumakkara AB, editors. Molecular Targets and Therapeutic Uses of Spices – Modern Uses for Ancient Medicine. Hackensack, NJ: World Scientific Publishing Co. Pte. Ltd (2009):1–24.


	3. Aggarwal BB, Sundaram C, Malani N, Ichikawa H. Curcumin: the Indian solid gold. In: Aggarwal BB, Surh Y-J, Shishodia S, editors. The Molecular Targets and Therapeutic Uses of Curcumin in Health and Disease. Boston, MA: Springer US (2007). p. 1–75.


	4. Kurup VP, Barrios CS. Immunomodulatory effects of curcumin in allergy. Mol Nutr Food Res. (2008) 52(9):1031–9. doi: 10.1002/mnfr.200700293


	5. Bui TT, Piao CH, Song CH, Shin HS, Shon DH, Chai OH. Piper nigrum extract ameliorated allergic inflammation through inhibiting Th2/Th17 responses and mast cells activation. Cell Immunol. (2017) 322:64–73. doi: 10.1016/j.cellimm.2017.10.005


	6. Chen JL, Bahna SL. Spice allergy. Ann Allergy Asthma Immunol. (2011) 107(3):191–9. quiz 9, 265. doi: 10.1016/j.anai.2011.06.020


	7. Lisiecka MF. Allergic reactions to spices: a review of sensitivities to pepper, cumin, oregano, anise, mustard and other spices. Eur Ann Allergy Clin Immunol. (2025). doi: 10.23822/EurAnnACI.1764-1489.400


	8. ISO_676:1995. Spices and condiments — Botanical nomenclature 1995 (A)cessed 2025. (1995). Available online at: https://www.iso.org/obp/ui/en/#iso:std:iso:676:ed-2:v1:en (Accessed June 11, 2025).


	9. Bradatan E, Sabouraud D. Spice reactions in children: allergic or not? Cases reports and litera ture review. World Aller Organ J. (2020) 13(8):100303. doi: 10.1016/j.waojou.2020.100303


	10. Moneret-Vautrin DA, Morisset M, Lemerdy P, Croizier A, Kanny G. Food allergy and IgE sensitization caused by spices: CICBAA data (based on 589 cases of food allergy). Allerg Immunol (Paris). (2002) 34(4):135–40.12078423


	11. Figueroa J, Blanco C, Dumpiérrez AG, Almeida L, Ortega N, Castillo R, et al. Mustard allergy confirmed by double-blind placebo-controlled food challenges: clinical features and cross-reactivity with mugwort pollen and plant-derived foods. Allergy. (2005) 60(1):48–55. doi: 10.1111/j.1398-9995.2005.00644.x


	12. Wagner W, Buczyłko K, Wagner A, Szwed-Kowalska A, Stasiak A. Higher risk for sensitization to commonly consumed herbs among adults and youngsters suffering from birch, mugwort or grass pollinosis. Int J Environ Res Public Health. (2022) 20(1):33. doi: 10.3390/ijerph20010033


	13. Mertens M, Gilissen L, Goossens A, Lambert J, Vermander E, Aerts O. Generalized systemic allergic dermatitis caused by Cinnamomum zeylanicum in a herbal tea. Contact Dermatitis. (2017) 77(4):259–61. doi: 10.1111/cod.12812


	14. Schöll I, Jensen-Jarolim E. Allergenic potency of spices: hot, medium hot, or very hot. Int Arch Allergy Immunol. (2004) 135(3):247–61. doi: 10.1159/000081950


	15. Rancé F, Dutau G, Abbal MM. Mustard allergy in children. Allergy. (2000) 55(5):496–500. doi: 10.1034/j.1398-9995.2000.00383.x


	16. Fiocchi A, Dahdah L, Martelli A, Mazzina O, Manzotti G. Spice allergies in children. Ann Allergy Asthma Immunol. (2014) 112(1):72–3. doi: 10.1016/j.anai.2013.10.006


	17. Schäfer T, Böhler E, Ruhdorfer S, Weigl L, Wessner D, Heinrich J, et al. Epidemiology of food allergy/food intolerance in adults: associations with other manifestations of atopy. Allergy. (2001) 56(12):1172–9. doi: 10.1034/j.1398-9995.2001.00196.x


	18. Kallio P, Salmivesi S, Kainulainen H, Paassilta M, Korppi M. Parent-reported food allergy requiring an avoidance diet in children starting elementary school. Acta Paediatr. (2011) 100(10):1350–3. doi: 10.1111/j.1651-2227.2011.02324.x


	19. Sharma A, Verma AK, Gupta RK, Neelabh, Dwivedi PD. A comprehensive review on mustard-induced allergy and implications for human health. Clin Rev Allergy Immunol. (2019) 57(1):39–54. doi: 10.1007/s12016-017-8651-2


	20. Morisset M, Moneret-Vautrin DA, Maadi F, Frémont S, Guénard L, Croizier A, et al. Prospective study of mustard allergy: first study with double-blind placebo-controlled food challenge trials (24 cases). Allergy. (2003) 58(4):295–9. doi: 10.1034/j.1398-9995.2003.00074.x


	21. Doke R, Bhalchim V, Sonawane A, Vinchurkar K, Singh S. Spice allergens: clinical relevance and cross-reactivity. Food Hum. (2025) 5:100685. doi: 10.1016/j.foohum.2025.100685


	22. Alessandrello C, Sanfilippo S, Gangemi S, Pioggia G, Minciullo PL. Fenugreek: new therapeutic resource or emerging allergen? Appl Sci. (2024) 14(20):9195. doi: 10.3390/app14209195


	23. Baek CH, Bae YJ, Cho YS, Moon HB, Kim TB. Food-dependent exercise-induced anaphylaxis in the celery-mugwort-birch-spice syndrome. Allergy. (2010) 65(6):792–3. doi: 10.1111/j.1398-9995.2009.02233.x


	24. Yazıcı S, Nacaroglu HT, Bahçeci Erdem S, Karaman S, Can D. Angioedema due to Lamiaceae allergy. Iran J Allergy Asthma Immunol. (2018) 17(1):97–9.


	25. Calapai G, Miroddi M, Mannucci C, Minciullo P, Gangemi S. Oral adverse reactions due to cinnamon-flavoured chewing gums consumption. Oral Dis. (2014) 20(7):637–43. doi: 10.1111/odi.12170


	26. Velázquez R, Rodríguez A, Hernández A, Casquete R, Benito MJ, Martín A. Spice and herb frauds: types, incidence, and detection: the state of the art. Foods. (2023) 12(18):3373. doi: 10.3390/foods12183373


	27. Garber EA, Parker CH, Handy SM, Cho CY, Panda R, Samadpour M, et al. Presence of undeclared food allergens in cumin: the need for Multiplex methods. J Agric Food Chem. (2016) 64(5):1202–11. doi: 10.1021/acs.jafc.5b05497


	28. Ackermann L, Aalto-Korte K, Jolanki R, Alanko K. Occupational allergic contact dermatitis from cinnamon including one case from airborne exposure. Contact Dermatitis. (2009) 60(2):96–9. doi: 10.1111/j.1600-0536.2008.01486.x


	29. van der Walt A, Lopata AL, Nieuwenhuizen NE, Jeebhay MF. Work-Related allergy and asthma in spice mill workers – the impact of processing dried spices on IgE reactivity patterns. Int Arch Allergy Appl Immunol. (2010) 152(3):271–8. doi: 10.1159/000283038


	30. Perić A, Sotirović J, Jovančević L, Medić SP. Occupational rhinitis caused by hypersensitivity to black pepper. Occup Med (Lond). (2023) 73(3):167–9. doi: 10.1093/occmed/kqac106


	31. Hellu TS, Schuldt MM, Gomez RA, Adams KE. Garlic: a potential food allergen? J Food Aller. (2023) 5:65–7. doi: 10.2500/jfa.2023.5.230012


	32. Faeste CK, Christians U, Egaas E, Jonscher KR. Characterization of potential allergens in fenugreek (Trigonella foenum-graecum) using patient sera and MS-based proteomic analysis. J Proteomics. (2010) 73(7):1321–33. doi: 10.1016/j.jprot.2010.02.011


	33. Cosi V, Gadermaier G. The role of defensins as pollen and food allergens. Curr Allergy Asthma Rep. (2023) 23(6):277–85. doi: 10.1007/s11882-023-01080-3


	34. SŁowianek M, Majak I, LeszczyŃska J, SmoliŃska B, MaŃkowska D, BuczyŁko K, et al. New allergens from spices in the Apiaceae family: anise Pimpinella anisum L. And caraway Carum carvi L. Cent Eur J Immunol. (2020) 45(3):241–7. doi: 10.5114/ceji.2020.101236


	35. Worm M, Jappe U, Kleine-Tebbe J, Schäfer C, Reese I, Saloga J, et al. Food allergies resulting from immunological cross-reactivity with inhalant allergens: guidelines from the German society for allergology and clinical immunology (DGAKI), the German Dermatology Society (DDG), the Association of German Allergologists (AeDA) and the Society for ediatric llergology and nvironmental edicine (GPA). Allergo J Int. (2014) 23(1):1–16. doi: 10.1007/s40629-014-0004-6


	36. Kato Y, Morikawa T, Fujieda S. Comprehensive review of pollen-food allergy syndrome: pathogenesis, epidemiology, and treatment approaches. Allergol Int. (2025) 74(1):42–50. doi: 10.1016/j.alit.2024.08.007


	37. Poncet P, Sénéchal H, Charpin D. Update on pollen-food allergy syndrome. Expert Rev Clin Immunol. (2020) 16(6):561–78. doi: 10.1080/1744666X.2020.1774366


	38. Popescu FD. Cross-reactivity between aeroallergens and food allergens. World J Methodol. (2015) 5(2):31–50. doi: 10.5662/wjm.v5.i2.31


	39. Egger M, Mutschlechner S, Wopfner N, Gadermaier G, Briza P, Ferreira F. Pollen-food syndromes associated with weed pollinosis: an update from the molecular point of view. Allergy. (2006) 61(4):461–76. doi: 10.1111/j.1398-9995.2006.00994.x


	40. Brussino L, Nicola S, Giorgis V, Rolla G. Beer anaphylaxis due to coriander as hidden allergen. BMJ Case Rep. (2018) 2018. doi: 10.1136/bcr-2018-225562


	41. Ivens KO, Cho CY, Garber EAE. Cross-Reactivity of chili peppers (Capsicum sp.) with the xMAP food allergen detection assay. J Agric Food Chem. (2021) 69(45):13331–8. doi: 10.1021/acs.jafc.1c02156


	42. Takei M, Homma Y, Saito A, Yanagida N, Sato S, Ebisawa M. Fenugreek allergy caused by cross-reactivity with peanut: an in vitro analysis. J Allergy Clin Immunol Glob. (2024) 3(3):100292. doi: 10.1016/j.jacig.2024.100292


	43. Che CT, Douglas L, Liem J. Case reports of peanut-fenugreek and cashew-sumac cross-reactivity. J Allergy Clin Immunol Pract. (2017) 5(2):510–1. doi: 10.1016/j.jaip.2016.12.024


	44. Dreskin SC, Koppelman SJ, Andorf S, Nadeau KC, Kalra A, Braun W, et al. The importance of the 2S albumins for allergenicity and cross-reactivity of peanuts, tree nuts, and sesame seeds. J Allergy Clin Immunol. (2021) 147(4):1154–63. doi: 10.1016/j.jaci.2020.11.004


	45. Kothari R, Kishore K, Sandhu S, Bhatnagar A, Pal R, Chand S. Systemic contact dermatitis to spices: report of a rare case. Contact Dermatitis. (2022) 86(4):323–5. doi: 10.1111/cod.14031


	46. Menanteau M, Bensefa-Colas L, Crepy MN. First case of occupational protein contact dermatitis to aromatic herbs with pustular allergic contact dermatitis to plants. Contact Dermatitis. (2024) 90(1):93–5. doi: 10.1111/cod.14433


	47. Biron JF, Iovino JP, Bailey JR, Brown RS. Cinnamon-induced oral contact stomatitis. Dent Today. (2013) 32(2):82–4. quiz 6-7.23431870


	48. Isaac-Renton M, Li MK, Parsons LM. Cinnamon spice and everything not nice: many features of intraoral allergy to cinnamic aldehyde. Dermat Contact Atopic Occup Drug. (2015) 26(3):116–21. doi: 10.1097/DER.0000000000000112


	49. Yagami A, Nakazawa Y, Suzuki K, Matsunaga K. Curry spice allergy associated with pollen-food allergy syndrome and latex fruit-syndrome. J Dermatol. (2009) 36(1):45–9. doi: 10.1111/j.1346-8138.2008.00584.x


	50. Cueva B, Izquierdo G, Crespo JF, Rodríguez J. Unexpected spice allergy in the meat industry. J Allergy Clin Immunol. (2001) 108(1):144. doi: 10.1067/jmai.2001.116003


	51. Gimenez L, Zacharisen M. Severe pepper allergy in a young child. WMJ. (2011) 110(3):138–9.21748999


	52. Joseph NI, Slavin E, Peppers BP, Hostoffer Jr RW. Fenugreek anaphylaxis in a pediatric patient. Allergy Rhinol (Providence). (2018) 9:2152656718764134. doi: 10.1177/2152656718764134


	53. Worm M, Edenharter G, Ruëff F, Scherer K, Pföhler C, Mahler V, et al. Symptom profile and risk factors of anaphylaxis in central Europe. Allergy. (2012) 67(5):691–8. doi: 10.1111/j.1398-9995.2012.02795.x


	54. Tomei L, Muraro A, Giovannini M, Barni S, Liccioli G, Paladini E, et al. Hidden and rare food allergens in pediatric age. Nutrients. (2023) 15(6):1386. doi: 10.3390/nu15061386


	55. Muraro A, Werfel T, Hoffmann-Sommergruber K, Roberts G, Beyer K, Bindslev-Jensen C, et al. EAACI Food allergy and anaphylaxis guidelines: diagnosis and management of food allergy. Allergy. (2014) 69(8):1008–25. doi: 10.1111/all.12429


	56. Worm M, Reese I, Ballmer-Weber B, Beyer K, Bischoff SC, Bohle B, et al. Update of the S2k guideline on the management of IgE-mediated food allergies. Allergol Select. (2021) 5:195–243. doi: 10.5414/ALX02257E


	57. Beutner C, Wrobel C, Dombrowski T, Beutner D, Forkel S, Buhl T. Inconsistent skin prick tests for allergy to birch homologous trees may result from cross-reacting allergens or technical errors. Int Arch Allergy Immunol. (2023) 184(9):841–8. doi: 10.1159/000530201


	58. Futrell JM, Rietschel RL. Spice allergy evaluated by results of patch tests. Cutis. (1993) 52(5):288–90.8299390


	59. Chan EF, Mowad C. Contact dermatitis to foods and spices. Am J Contact Dermat. (1998) 9(2):71–9.9601906


	60. Pedersen RO, Nowatzke WL, Cho CY, Oliver KG, Garber EAE. Cross-reactivity by botanicals used in dietary supplements and spices using the multiplex xMAP food allergen detection assay (xMAP FADA). Anal Bioanal Chem. (2018) 410(23):5791–806. doi: 10.1007/s00216-018-1187-3


	61. Popping B, Diaz-Amigo C. European Regulations for labeling requirements for food allergens and substances causing intolerances: history and future. J AOAC Int. (2018) 101(1):2–7. doi: 10.5740/jaoacint.17-0381


	62. Skypala IJ, Hunter H, Krishna MT, Rey-Garcia H, Till SJ, du Toit G, et al. BSACI Guideline for the diagnosis and management of pollen food syndrome in the UK. Clin Exp Allergy. (2022) 52(9):1018–34. doi: 10.1111/cea.14208


	63. Furci F, Ricciardi L. Plant food allergy improvement after grass pollen sublingual immunotherapy: a case series. Pathogens. (2021) 10(11):1412. doi: 10.3390/pathogens10111412






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Spices, herbs and allergic reactions in children: myth or reality — a narrative review with scoping elements

		Highlights



		1 Introduction



		1.1 Literature review strategy and methodology











		2 Epidemiology



		3 Routes of exposure



		4 Etiology and pathophysiology



		5 Clinical manifestations



		6 Diagnostic approach



		7 Management



		8 Conclusion



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References




















OPS/images/cover.jpg
& frontiers | Frontiers in Allergy

Spices, herbs and allergic reactions in children:
myth or reality — a narrative review with
scoping elements








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Allergy





OPS/images/falgy-06-1698559-g001.jpg
APIACEAE

LAMIACEAE

ASTERACEAE

SOLANACEAE

PIPERACEAE

LILIACEAE

pmﬁlms\

defensins

coriander, cumin, CIRnamon, havleaf‘
fennel, dill, anise 4

basil, mint, MUGWORT POLLEN
oregano, thyme,
rosemary, sage

mustard,
horseradish,
‘wasabi

tarragon, mugwort, ad profilins |
chamonile, cloves, allspice ‘
chicory, safflower

chili pepper, ginger, turmeric,
paprika, cayenne ' cardamom
BIRCH POLLEN
black pepper, K
¢ \pmﬂlins

fenugreek,
white pepper

tamarind

garlic, onion,
chives, shallots

lemon peel,

orange peel
GRASSES POLLEN S

LAURACEAE

BRASSICACEAE

MVYRTACEAE

ZINGIBERACEAE

RUTACEAE





