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Tree nut allergies have become a public health issue over the 
past decades and management of nut allergies is a remaining 
clinical challenge.1 Walnuts, especially English walnuts (Juglans 
regia), are among the most common allergenic tree nuts.2,3 Wal-
nut allergies, which can be fatal or near-fatal, account for a large 
percentage of total cases of tree nut allergies affecting children.4,5 
Walnuts are currently the third most common food to induce 
anaphylaxis and the fourth most common food to induce im-
mediate-type food allergy among Korean children.5,6

To date, 4 allergens have been identified from Juglans regia: 
Jug r 1, a 2S albumin; Jug r 2, a 7S vicilin-like globulin; Jug r 3, a 
non-specific lipid transfer protein (nsLTP); and Jug r 4, an 11S 
legumin-like globulin.7-10 Allergens from different nuts belong-
ing to the same protein family can present homologies in their 
amino acid sequences, which can contribute to the IgE cross-
reactivity observed among tree nuts. 

Otherwise, very little is known about how individual walnut 
proteins are affected by thermal processing in the context of a 
food system and frequently undergo some form of thermal pro-

cessing prior to consumption. Interestingly, there are regional 
differences in walnut allergen activity patterns according to cul-
tural cooking styles. 

Food processing methods have the potential to modify food 
proteins, which can alter food allergen activity. Thermal pro-
cessing operations used to achieve safe and palatable food prod-
ucts can have a multitude of physical and chemical effects on 
proteins in foods including allergens. Physical changes due to 
heating such as protein denaturation and aggregation can af-
fect structural characteristics of food proteins, potentially alter-
ing their allergenic activity.11,12 These physical changes can also 
affect detection of food allergens by impacting on protein solu-
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bility.13,14 In addition to physical changes, chemical reactions 
occurring during thermal processing can also affect food aller-
gens. Thus, it can be hypothesized that a decrease in IgE-bind-
ing capacity after some treatments could be caused by a decre-
ase of protein solubility. As far as peanut allergy is concerned, it 
has been paradoxically shown that standard roasting of peanuts 
increases IgE binding to Ara h 1 and Ara h 2.15,16 

The present study on this issue focused on identifying the usu-
al methods of cooking walnuts in order to investigate changes 
in walnut allergen activity caused by cooking and evaluated the 
allergenic changes in walnut proteins within raw, dry-fried and 
boiled walnuts.17 In addition, the effects of different cooking 
methods showed that of the 66 proteins, 57 were found in un-
treated walnuts with dry-fried walnuts and only 4 were seen in 
boiled walnuts. Interestingly, the remaining allergenic compo-
nents of cooked walnuts cause serious reactions when consum-
ed by children. Previous studies have reported a decrease in the 
allergen activity of walnut by thermal processing methods, which 
are not used in Korean kitchens, such as dry-frying and boiling. 
In Korea, walnuts are consumed with rice and usually boiled 
and stir-fried with seasoning. Thus, the present study clarified 
the protein bands corresponding to raw walnuts and confirmed 
that the patterns of each walnut protein differ depending on 
cooking methods. This concern may be a very crucial point to 
understand the other tree nuts allergy as well as walnut allergy. 

A few studies have looked for combinations of processing meth-
ods to alter the allergenicity of foods.17,18 However, there are dif-
ferent views with regard to walnut allergy. Some treatments, such 
as dry-roasting can reduce IgE-binding capacity in vitro. Pres-
sure and thermal treatments have also been used to diminish 
the cross-linking capacity of IgE to walnut effector cells. Pres-
sure treatment at 138°C can decrease the IgE binding of walnut 
proteins in vitro and IgE cross-linking capacity on effector cells, 
which are more decreased with high pressure treatment at a 
low temperature. 

The results of the present result differ from those of previous 
studies performed in Europe, although further studies with old-
er participants are needed in order to draw more definite con-
clusions on LTP. A crucial point is that the findings of the pres-
ent study support existing findings that the allergenic compo-
nents of walnut have varying antigenicity depending on cook-
ing methods. The allergenic components of walnut identified 
using diagnostic tests for walnut allergic patients could justify 
different dietary restrictions on walnut cooked by different me-
thods.

The allergenic components of walnut have varying allergen 
activity depending on the cooking method. Therefore, the aller-
genic components of walnuts identified using diagnostic tests 
for the allergic participants could allow physicians to prescribe 
consumption of walnuts cooked by different processing tech-
niques to patients with walnut allergy.

REFERENCES

1. Eigenmann PA, Lack G, Mazon A, Nieto A, Haddad D, Brough HA, 
et al. Managing nut allergy: a remaining clinical challenge. J Allergy 
Clin Immunol Pract 2016;5:296-300.

2. Imamura T, Kanagawa Y, Ebisawa M. A survey of patients with self-
reported severe food allergies in Japan. Pediatr Allergy Immunol 
2008;19:270-4.

3. Sicherer SH, Furlong TJ, Muñoz-Furlong A, Burks AW, Sampson 
HA. A voluntary registry for peanut and tree nut allergy: character-
istics of the first 5,149 registrants. J Allergy Clin Immunol 2001;108: 
128-32.

4. Jeong K, Lee SY, Ahn K, Kim J, Lee HR, Suh DI, et al. A multicenter 
study on anaphylaxis caused by peanut, tree nuts, and seeds in chil-
dren and adolescents. Allergy 2017;72:507-10.

5. Lee SY, Ahn K, Kim J, Jang GC, Min TK, Yang HJ, et al. A Multicenter 
Retrospective Case Study of Anaphylaxis Triggers by Age in Korean 
Children. Allergy Asthma Immunol Res 2016;8:535-40.

6. Jeong K, Kim J, Ahn K, Lee SY, Min TK, Pyun BY, et al. Age-Based 
Causes and Clinical Characteristics of Immediate-Type Food Aller-
gy in Korean Children. Allergy Asthma Immunol Res 2017;9:423-
30.

7. Pastorello EA, Farioli L, Pravettoni V, Robino AM, Scibilia J, Fortu-
nato D, et al. Lipid transfer protein and vicilin are important wal-
nut allergens in patients not allergic to pollen. J Allergy Clin Immu-
nol 2004;114:908-14.

8. Teuber SS, Dandekar AM, Peterson WR, Sellers CL. Cloning and 
sequencing of a gene encoding a 2S albumin seed storage protein 
precursor from English walnut (Juglans regia), a major food aller-
gen. J Allergy Clin Immunol 1998;101:807-14.

9. Teuber SS, Jarvis KC, Dandekar AM, Peterson WR, Ansari AA. Iden-
tification and cloning of a complementary DNA encoding a vicilin-
like proprotein, jug r 2, from English walnut kernel (Juglans regia), 
a major food allergen. J Allergy Clin Immunol 1999;104:1311-20.

10. Wallowitz M, Peterson WR, Uratsu S, Comstock SS, Dandekar AM, 
Teuber SS. Jug r 4, a legumin group food allergen from walnut (Jug-
lans regia Cv. Chandler). J Agric Food Chem 2006;54:8369-75.

11. Mills EN, Sancho AI, Rigby NM, Jenkins JA, Mackie AR. Impact of 
food processing on the structural and allergenic properties of food 
allergens. Mol Nutr Food Res 2009;53:963-9.

12. Poms RE, Anklam E. Effects of chemical, physical, and technologi-
cal processes on the nature of food allergens. J AOAC Int 2004;87: 
1466-74.

13. Kopper RA, Joey ON, Sen M, Helm RM, Stanley JS, Burks AW. Pea-
nut protein allergens: the effect of roasting on solubility and aller-
genicity. Int Arch Allergy Immunol 2005;136:16-22.

14. Poms RE, Capelletti C, Anklam E. Effect of roasting history and buf-
fer composition on peanut protein extraction efficiency. Mol Nutr 
Food Res 2004;48:459-64.

15. Chung SY, Champagne ET. Association of end-product adducts 
with increased IgE binding of roasted peanuts. J Agric Food Chem 
2001;49:3911-6.

16. Maleki SJ, Chung SY, Champagne ET, Raufman JP. The effects of 
roasting on the allergenicproperties of peanut proteins. J Allergy 
Clin Immunol 2000;106:763-8.

17. Lee J, Jeong K, Jeon SA, Lee SY. Immunoglobulin E-binding Pro-
teins of Cooked Walnuts in Korean Children. Allergy Asthma Im-
munol Res 2018;10:363-9. 

18. Su M, Venkatachalam M, Teuber SS, Roux KH, Sathe SK. Impact of 



The Different Restriction of Walnut Cooked in Different Ways

Allergy Asthma Immunol Res. 2018 July;10(4):287-289. https://doi.org/10.4168/aair.2018.10.4.287

AAIR

http://e-aair.org  289

gamma-irradiation and thermal processing on the antigenicity of 
almond, cashew nut and walnut proteins. J Sci Food Agric 2004;84: 
1119-25.

19. Yu JM, Ahmedna M, Goktepe I, Cheng HA, Maleki S. Enzymatic 
treatment of peanut kernels to reduce allergen levels. Food Chem 
2011;127:1014-22.


