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Introduction
Chocolate, a popular food product made 
from roasted cocoa pods  [Figure  1], is 
consumed worldwide. Though cocoa is 
the main component of chocolate and is 
responsible for its beneficial effects, it is 
bitter and unpalatable in its pure form. The 
metamorphosis of cocoa into chocolate 
makes it the most widely consumed food 
worldwide. This process makes it sweeter; 
however, the bitter side is the problems 
inherent with the additives. For years it 
has been a see‑saw battle between the 
assets and liabilities of chocolate on human 
health. This article focuses on the benefits 
and ill effects of cocoa and chocolate.

Beneficial effects of cocoa and its 
components
Cocoa offers various benefits to health 
because of its bioactive moieties  [Table  1]. 
Cocoa has a diverse chemical profile and 
its natural flavonoids and polyphenolic 
antioxidants serve the areas of recent interest 
in the literature on medicine. Cocoa flavanols 
and bioactive compounds have a beneficial 
effect on various health conditions.[1,2] They 
also contain theobromine, which protects 
the teeth enamel, and along with caffeine 
cause bronchodilatation.[3]

Cocoa and cosmetics
Cocoa butter is a common and universal 
component of skin moisturizers and 
high‑quality soaps.[4] The cocoa pod husk 
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potash soap is an all‑natural soap with 
food‑grade oils.[5] African black soap made 
with a dye derived from cocoa beans is 
beneficial to skin health.[6] The use of cocoa 
pod extracts such as flavonoid component 
helps prevent wrinkles.[7] Cocoa inhibits the 
breakdown of the dermal matrix and thus 
offers a reduced wrinkle effect.[8] Cocoa 
butter cream and lotions are commercially 
available for use to prevent striae 
gravidarum, but two studies reported no 
role in striae prevention.[9,10]

Cocoa and skin
Cocoa is a boon to the skin, the utility of 
which remains unexplored. The vasodilatory 
activity of flavanols contributes to enhanced 
skin microcirculation and thermoregulation, 
and thus improves skin hydration.[11] The 
anti‑inflammatory and antioxidant properties 
of flavanols play a significant role in shielding 
the skin from toxic ultraviolet rays, thus 
protecting against photocarcinogenesis.[5,12‑14]

Chocolate and skin diseases
Chocolate not only has beneficial effects 
on the skin due to cocoa but also has 
deleterious consequences due to the 
additives [Table 2]. The high sugar and milk 
products alter the calorific content of many 
chocolates, thus making it a nightmare for 
many diet‑conscious individuals.

Chocolate and acne
The impact of chocolate on acne is attributed 
to both cocoa and its high glycemic index. 
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High chocolate consumption had no effect on sebaceous 
secretion and hence on acne vulgaris, according to a study 
conducted by Fulton et al.[15] Further research antithetically 
proved that consumption of chocolate flavonoids modulates 
cytokine production, which inevitably leads to increased 
inflammation and thus exacerbates acne vulgaris.[16] There 
is increased epidermal corneocyte desquamation and an 
increased presence of gram‑negative micro‑organisms 
on the facial skin surface.[17] The high content of cocoa 
butter and oleic acid in dark chocolate modifies follicular 
epi‑keratinization and precipitates the development of 
comedones.[18] Subsequently, the intake of dark chocolate 
increases inflammatory as well as non‑inflammatory 
lesions on the acne‑vulnerable skin.[17‑19] The high glycemic 
index worsens acne and makes it last longer.[5] Chocolate 
consumption also causes a rise in acne vulgaris in men 
who have had acne before.[20] The high‑fat content in 
white chocolate was found to exacerbate acne lesions in 
acne‑prone populations.[21]

Chocolate and atopic dermatitis
The role of chocolate in atopic dermatitis is debatable with 
conflicting studies. In a Japanese study, chocolate is thought 
to be the most common offending substance in people with 
atopic dermatitis.[22] It not only aggravated pre‑existing 

lesions but also caused new lesions.[23] Maternal chocolate 
consumption has been found to aggravate eczema 
in exclusively breast‑fed babies. An exacerbation of 
pre‑existing eczema, as well as a new papular eruption of 
an infant’s uninvolved skin, has also been noted. Chocolate 
is also known to cause systemic metal allergy, triggered by 
the mother’s breastfed milk, thus causing pompholyx in 
the infant. Therefore, any infantile atopic dermatitis should 
raise the suspicion of maternal consumption of cocoa and 
tree nut‑related foods. A  study from Italy concluded, on 
the contrary, that atopic children did not have chocolate 
hypersensitivity.[24,25]

Chocolate as an allergen
Chocolates can have metals such as lead and nickel 
in them.[26,27,28] The nickel content in confectionary 
chocolate bars was very negligible to cause reactions, 
according to Dohnalova et  al.[27] In nickel‑sensitive 
people, cocoa can cause systemic contact dermatitis, 
which is more common with dark chocolate 
(0.5 mg/kg) than with milk chocolate  (0.1–0.5 mg/kg).[29‑31] 
Chocolate‑enrobed nuts and milk solids in the processing 
can cause reactions due to cross‑contamination.[23] Chocolate 
spread with small amounts of hazelnuts and almonds 
can trigger allergic reactions.[32,33] Theobromine and 
caffeine can cause pseudo‑allergies. Although chocolate 
is a source of vitamins, minerals, and polyphenols, it can 
cause IgE‑mediated cocoa allergies.[23] Hence, recalcitrant 
dermatitis in kids should raise the suspicion of chocolate 
allergy. Chocolate‑induced dermatitis has also been reported 
in individuals, sensitive to Myroxylon pereirae  (balsam of 
Peru).[30] Sensitization to chocolate has also been noticed in 
chocolate confectionery workers, prone to asthma.[23] The 
lead content was found to be 230  ng/g chocolate, raising 
reactions in sensitive individuals.[28]

Table 1: Bioactive moieties of cocoa
Polyphenol Compounds
Flavan‑3‑ols 
(Catechins)

(‑)‑epicatechin, (+)‑catechin, 
(+)‑gallocatechin, (‑)‑epigallocatechin

Anthocyanidins cyanidin‑3‑α‑L‑arabinoside, 
cyanidin‑3‑β‑D‑galactoside

Proanthocyanidins Dimers, trimers, and oligomers of 
flavan‑3,4‑diols

Table 2: Components of a commercially sold chocolate
Cocoa
Milk solids
Fats
Sugar
Sweeteners
Preservatives
Flavoring agents
Colors
Nuts and fruit

Figure 1: (a- d) Cocoa pod with cocoa beans
dc

ba
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Chocolate can cause several cutaneous allergic reactions 
such as urticaria, eczema, local or generalized pruritus, 
circumoral erythema, morbilliform, scarlatiniform 
eruptions, and redness of ears. Systemic symptoms such 
as severe headache, rhinorrhea, sneezing, wheezing, 
nausea, and cramps too can occur.[34] Chocolate may 
also trigger adrenergic urticaria, a condition in which 
serum catecholamines and IgE levels rise.[35] The possible 
allergens in chocolate are mentioned in Table 3.

Conclusion
Cocoa and cocoa derivatives are rich in phytocompounds 
that have both nutritious and medicinal properties. A  large 
number of research studies have emerged supporting 
the antioxidant, anti‑inflammatory, and endogenous 
photoprotective properties of cocoa; however, the role of 
cocoa remains to be explored. In the form of chocolate, 
many of its benefits are over‑hauled by the other ingredients 
added to it. Chocolate is the most sought‑after indulgence 
by mankind and will remain to do so in the future. The 
various ways of making it healthier remain in the hands of 
the industry and the consumer.

Acknowledgments
We would like to thank Prof. Sathiah, Professor and Head 
of the Department of Agricultural Entomology, TNAU, 
Coimbatore, and his research scholars, for helping with the 
Cocoa Pod image.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Wiese  M, Bashmakov  Y, Chalyk  N, Nielsen  DS, Krych Ł, 

Kot  W, et  al. Prebiotic effect of lycopene and dark chocolate 
on gut microbiome with systemic changes in liver metabolism, 
skeletal muscles and skin in moderately obese persons. Biomed 
Res Int 2019;2019:4625279.

2.	 Gasser  P, Lati  E, Peno‑Mazzarino  L, Bouzoud  D, Allegaert  L, 
Bernaert H. Cocoa polyphenols and their influence on parameters 
involved in ex vivo skin restructuring. Int J Cosmet Sci 
2008;30:339‑45.

3.	 Hurst  WJ, Krake  SH, Bergmeier  SC, Payne  MJ, Miller  KB, 
Stuart  DA. Impact of fermentation, drying, roasting and Dutch 
processing on flavan‑3‑ol stereochemistry in cacao beans and 

cocoa ingredients. Chem Cent J 2011;5:53.
4.	 Saric  S, Sivamani  RK. Polyphenols and sunburn. Int J Mol Sci 

2016;17:1521.
5.	 Gyedu‑AkotoE, YabaniD, Sefa  J, Owusu, D. Natural Skin‑care 

products: The case of soap made from cocoa pod husk potash. 
Adv Res 2015;4:365‑70.

6.	 Oyekanmi  AM, Adebayo  OR, Farombi  AG. Physicochemical 
properties of African back soap, and it’s comparison with 
industrial black soap. Am J Chem 2014;4:35‑7.

7.	 Abdul Karim  A, Azlan  A, Ismail  A, Hashim  P, AbdGani  SS, 
Zainudin BH, et al. Efficacy of cocoa pod extract as antiwrinkle 
gel on human skin surface. J Cosmet Dermatol 2016;15:283‑95.

8.	 Kim  JE, Song  D, Kim  J, Choi  J, Kim  JR, Yoon H‑S, et  al. 
Oral supplementation with cocoa extract reduces UVB‑induced 
wrinkles in hairless mouse skin. J  Invest Dermatol 
2016;136:1012‑21.

9.	 Buchanan  K, Fletcher  HM, Reid  M. Prevention of striae 
gravidarum with cocoa butter cream. Int J Gynaecol Obstet 
2010;108:65‑8.

10.	 Osman  H, Usta  IM, Rubeiz  N, Abu‑Rustum  R, Charara  I, 
Nassar  AH. Cocoa butter lotion for prevention of striae 
gravidarum: A  double‑blind, randomised and placebo‑controlled 
trial. BJOG 2008;115:1138‑42.

11.	 Heinrich U, Neukam K, Tronnier H, Sies H, Stahl W. Long‑term 
ingestion of high flavanol cocoa provides photoprotection against 
UV‑induced erythema and improves skin condition in women. 
J Nutr 2006;136:1565‑9.

12.	 Williams  S, Tamburic  S, Lally  C. Eating chocolate can 
significantly protect the skin from UV light. J Cosmet Dermatol 
2009;8:169‑73.

13.	 Neukam  K, Stahl  W, Tronnier  H, Sies  H, Heinrich  U. 
Consumption of flavanol‑rich cocoa acutely increases 
microcirculation in human skin. Eur J Nutr 2007;46:53‑6.

14.	 Calzavara‑Pinton  P, Calzavara‑Pinton  I, Arisi  M, Rossi  MT, 
Scapagnini G, Davinelli S, et al. Cutaneous photoprotective activity 
of a short‑term ingestion of high‑flavanol cocoa: A  nutritional 
intervention study. Photochem Photobiol 2019;95:1029‑34.

15.	 Fulton JE Jr, Plewig  G, Kligman  AM. Effect of chocolate on 
acne vulgaris. JAMA 1969; 210: 2071‑4.

16.	 Delost GR, Delost  ME, Lloyd  J. The impact of chocolate 
consumption on acne vulgaris in college students: A randomized 
crossover study. J Am Acad Dermatol 2016;75:220‑2.

17.	 Chalyk N, Klochkov V, Sommereux  L, Bandaletova T, Kyle N, 
Petyaev I. Continuous dark chocolate consumption affects human 
facial skin surface by stimulating corneocyte desquamation 
and promoting bacterial colonization. J  Clin Aesthet Dermatol 
2018;11:37‑41.

18.	 Vongraviopap  S, Asawanonda  P. Dark chocolate exacerbates 
acne. Int J Dermatol 2016;55:587‑91.

19.	 Block  SG, Valins  WE, Caperton  CV, Viera  MH, Amini  S, 
Berman B. Exacerbation of facial acne vulgaris after consuming 
pure chocolate. J Am Acad Dermatol 2011;65:e114‑5.

20.	 Caperton C, Block S, Viera M, Keri J, Berman B. Double‑blind, 
placebo‑controlled study assessing the effect of chocolate 
consumption in subjects with a history of acne vulgaris. J  Clin 
Aesthet Dermatol 2014;7:19‑23.

21.	 Dougan  P, Rafikhah  N. Dark and white chocolate consumption 
and acne vulgaris: A  case‑control study. Asian J Clin Nutrit 
2014;6:35‑40.

22.	 Adachi A, Horikawa T. Pompholyx of the infant possibly induced 
by systemic metal allergy to chromium in mother’s milk. Arerugi 
2007;56:703‑8.

23.	 Scheibe B, Weiss W, Ruëff F, Przybilla B, Görg A. Detection of 

Table 3: Allergens in chocolate
Lead
Nickel
Theobromine
Caffeine
Milk solids
Nuts: Hazelnuts, almonds, peanuts



Sadhasivamohan and Karthikeyan: Chocolate and skin

809Indian Dermatology Online Journal | Volume 13 | Issue 6 | November-December 2022

trace amounts of hidden allergens: Hazelnut and almond proteins 
in chocolate. J Chromatogr B Biomed Sci Appl 2001;756:229‑37.

24.	 Rössner S. Chocolate‑divine food, fattening junk or nutritious 
supplementation? Eur J Clin Nutr 1997;51:341‑5.

25.	 Falconieri  P, Arcese  G, Ziruolo  G, Businco  L. Chocolate 
hypersensitivity is not common in children with atopic dermatitis. 
Eur J Pediatr Dermatol 1994;4:29‑32.

26.	 Devi  P, Bajala  V, Garg  VK, Mor  S, Ravindra  K. Heavy metal 
content in various types of candies and their daily dietary intake 
by children. Environ Monit Assess 2016;188:86.

27.	 Dohnalova L, Bucek P, Vobornik P, Dohnal V. Determination of 
nickel in hydrogenated fats and selected chocolate bars in Czech 
Republic. Food Chem 2017;217:456‑60.

28.	 Jacob  SE, Hamann D, Goldenberg A, Connelly  EA. Easter egg 
hunt dermatitis: Systemic allergic contact dermatitis associated 
with chocolate ingestion. Pediatr Dermatol 2015;32:231‑3.

29.	 Krecisz B, Chomiczewska D, Kiec‑Swierczynska M, Kaszuba A. 
Systemic contact dermatitis to nickel present in cocoa in 

14‑year‑old boy. Pediatr Dermatol 2011;28:335‑6.
30.	 Lopes  JP, Kattan  J, Doppelt  A, Nowak‑Węgrzyn A, 

Bunyavanich S. Not so sweet: True chocolate and cocoa allergy. 
J Allergy Clin Immunol Pract 2019;7:2868‑71.

31.	 AlleWensing  M, Koppelman  SJ, Penninks  AH, 
Bruijnzeel‑Koomen CA, Knulst AC. Hidden hazelnut is a threat 
to allergic patients. Allergy 2001;56:191‑2.

32.	 Ghosh  JS. Allergic reactions to chocolate. Am J Clin Nutr 
1977;30:834‑5.

33.	 Hogan  SR, Mandrell  J, Eilers  D. Adrenergic urticaria: Review 
of the literature and proposed mechanism. J Am Acad Dermatol 
2014;70:763‑6.

34.	 Uenishi  T, Sugiura  H, Tanaka  T, Uehara  M. Role of foods in 
irregular aggravation of skin lesions in children with atopic 
dermatitis. J Dermatol 2008;35:407‑12.

35.	 Uenishi  T, Sugiura  H, Tanaka  T, Uehara  M. Aggravation of 
atopic dermatitis in breast‑fed infants by tree nut‑related foods 
and fermented foods in breast milk. J Dermatol 2011;38:140‑5.


