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To the Editor: 

The Food Allergen Labeling and Consumer Protection Act of 2004 requires major allergens to 
be listed in all packaged goods. The 2006 US Food and Drug Administration guidelines 
include shea nut among other tree nuts. Shea nut is distantly related to Brazil nut,1 which 
cross-reacts with almond, hazelnut, walnut, and peanut.2 Because of its high content of 
nonsaponifiable lipids, shea butter is widely used in cosmetic, baby care, food, and 
confectionary products.3 

Shea butter is derived from the kernel of the shea nut (Sapotaceae family), which is the seed 
of the fruit of the karite tree, indigenous to the Savannah region of Africa. Local women 
manually produce shea butter by shelling the fruit and using the inner nut. The nut is boiled, 
sun-dried, crushed, and roasted to form a paste. The paste is purified, heated, and mixed with 
water so that fat rises to the surface, which later hardens to form the butter.4 It can take 8 
hours to produce 1 L butter because of the difficulty in refining the fat and latex within the 
nuts, which limits solvent extraction.4 The fatty content of the shea nut kernel varies by region 
from 29.7% to 53.7%.3 The protein content is poorly characterized; in one study, 42 mg 
protein was extracted from 100 g shea nut (0.042%).5 For comparison, Brazil nut contains 
14% protein, cashew and pistachio 21%, and peanut 25%. 

In 2003, Lack et al6 proposed that sensitization to peanut protein may occur through 
application of skin preparations containing cold-pressed peanut oil to inflamed skin, 
highlighting the cutaneous route of peanut exposure. There are no reports of ingestion or 
contact-related reactions to shea butter in individuals with nut allergy. Considering the wide 
use of skin products containing shea butter, we sought to determine whether there are 
detectable proteins in shea nut or shea butter extracts and whether such proteins are 
recognized by subjects with peanut or tree nut allergy. 

Extracts were prepared from raw shea nut kernels (Africa Imports, Hackensack, NJ) and white 
and yellow shea butters from Ghana. Shea nuts were ground and homogenized into a paste. 
The paste was defatted and extracted by 2 different methods: (1) cold acetone in filter papers 
and extracted by PBS with protease inhibitor cocktail without EDTA (Roche, Indianapolis, 
Ind) with or without mercaptoethanol for 4 hours, or (2) petroleum ether in Soxhlet 



(Barnstead Electrothermal, Essex, United Kingdom) extracted by the buffered sodium borate 
method (0.1 mol/L H3BO3, 0.025 mol/L Na2B4O7, 0.075 mol/L NaCl, pH 8.45 with protease 
inhibitor) at room temperature for 1 hour.7 Shea butters were defatted with acetone and 
extracted by PBS alone or with 0.1 mol/L β-mercaptoethanol with protease inhibitors. Other 
nut extracts were processed as published.8 Protein concentration was determined by 
Coomassie protein assay (Thermo Scientific, Rockford, Ill). Soluble proteins (4 μg/lane) were 
separated by NuPAGE Novex 4% to 12% Bis-Tris and 3% to 8% Tris-Acetate SDS-PAGE 
gels (Invitrogen, Carlsbad, Calif) and stained with SimplyBlue SafeStain (Invitrogen). The 
resolved proteins were transferred to immobilon-P membranes (Millipore, Bedford, Mass). 
Sera for immunolabeling were obtained from subjects with peanut and peanut/tree nut allergy 
with a history of convincing IgE-mediated allergic reactions and no known history of allergic 
reactions to shea nut or shea butter. A nonatopic nut-tolerant individual was used as negative 
control. Individual and pooled sera were diluted in PBS containing 0.05% Tween 20, 1% 
BSA, and 10% normal goat serum. Membranes were incubated with Iodine-125–goat 
antihuman IgE (DiaMed, Windham, Me) and exposed to Kodak bioMax imaging film 
(Kodak, Rochester, NY) for 1 to 17 days. 

ELISA was used to detect small protein fractions, which might not be detected by Western 
blot. Ninety-six–well plates were coated overnight at 4°C with peanut and shea nut extracts 
(100 μL/well; protein range, 6.25-200 μg/mL) in carbonate-bicarbonate coating buffer (0.05 
mol/L, pH 9.4). Unspecific binding was blocked by 2% BSA, 0.05% Tween 20 in PBS. 
Peanut/tree nut–allergic pooled sera and a nonatopic control, diluted 1:10 and 1:20 in the 
blocking buffer, were added and incubated for 2 hours. Allergen-specific IgE was detected 
with peroxidase-labeled goat antihuman IgE antibody 1:2500 (KPL, Gaithersburg, Md), 
developed with tetramethylbenzidine (eBiosciences, San Diego, Calif), terminated with stop 
solution, and read on a microplate reader at 450 nm. 

We did not detect any defined soluble protein bands in shea nut or shea butter extracts with 
SDS-PAGE, even when using gel suitable to detect proteins with molecular weights up to 260 
kd (Novex Sharp Protein Standard; Invitrogen). In contrast, multiple well defined protein 
bands were detected in the peanut, cashew, pistachio, and Brazil nut extracts that 
corresponded to the known allergens of those nuts. Shea nut and white and yellow shea butter 
extracts contained 730, 12, and 6 μg/mL water/salt soluble protein by Coomassie assay, 
respectively. However, this is substantially less compared with cashew extract (25 mg/mL).8 
By Western blot, no IgE binding to shea nut and shea butter was detected, regardless of the 
method of protein extraction and using sera that strongly bound to the proteins in peanut, 
cashew, pistachio, and Brazil nut extracts (Fig 1). In ELISA, no IgE binding was detected to 
shea nut or shea butter, whereas strong binding to peanut proteins was detected (data not 
shown). 
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Fig 1. SDS-PAGE and immune recognition of proteins from shea nut, shea butter, peanut, and 
tree nut extracts (UniCAP median of specific IgE unit, kilounits of antibody per liter (kUA/L). 
We did not detect any defined protein bands in shea nut and shea butter. Nuts were extracted 
with method 1 (acetone and PBS). MW, Molecular weight. 

This is the first study examining the potential allergenicity of shea butter. Shea nut and shea 
butter contain extremely low levels of water/salt soluble protein with undetectable IgE 
binding by Western blot and ELISA. Protein extraction may be limited by the high fat content 
of shea nut compared with other tree nuts and peanut and by the presence of latex within the 
shea nut.4 These findings are reassuring for individuals with nut allergy who are using shea 
butter–based products topically. This may explain why no allergic reactions have been 
reported, despite the popularity of these products. It is unknown whether nipple creams with 
shea butter used by mothers could predispose to sensitization toward other tree nuts or 
peanuts in breast-fed infants. In summary, we did not detect any IgE binding to water/salt 
soluble proteins in shea nut and shea butter extracts with Western blot and ELISA, suggesting 
minimal availability of protein in commercial shea butter products. 

References 

1 
A.A. Anderberg, C. Rydin, M. KällersjöPhylogenetic relationships in the order 
Ericales s. l.: analyses of molecular data from five genes from the plastid and 
mitochondrial genomes 
Am J Bot, 89 (2002), pp. 677-687 

2 



G.M. Sharma, K.H. Roux, S.K. SatheA sensitive and robust competitive enzyme-
linked immunosorbent assay for Brazil nut (Bertholletia excelsa L.) detection 
J Agric Food Chem, 57 (2009), pp. 769-776 

3 
T. Akihisa, N. Kojima, N. Katoh, Y. Ichimura, H. Suzuki, M. Fukatsu, et 
al.Triterpene alcohol and fatty acid composition of shea nuts from seven African 
countries 
J Oleo Sci, 59 (2010), pp. 351-360 

4 
National Research CouncilShea 
Lost crops of Africa: volume II: vegetables, National Academies Press, Washington 
(DC) (2006), pp. 302-321 

5 
R.H. Glew, D.J. VanderJagt, C. Lockett, L.E. Grivetti, G.C. Smith, A. Pastuszyn, et 
al.Amino acid, fatty acid, and mineral composition of 24 indigenous plants of 
Burkina Faso 
J Food Compos Anal, 10 (1997), pp. 205-217 
ArticlePDF (193KB) 

6 
G. Lack, D. Fox, K. Northstone, J. Golding, Avon Longitudinal Study of Parents and 
Children TeamFactors associated with the development of peanut allergy in 
childhood 
N Engl J Med, 348 (2003), pp. 977-985 

7 
S.K. Sathe, M. Venkatachalam, G.M. Sharma, H.H. Kshirsagar, S.S. Teuber, K.H. 
RouxSolubilization and electrophoretic characterization of select edible nut seed 
proteins 
J Agric Food Chem, 57 (2009), pp. 7846-7856 

8 
K. Ahn, L. Bardina, G. Grishina, K. Beyer, H.A. SampsonIdentification of two 
pistachio allergens, pis v 1 and pis v 2, belonging to the 2S albumin and 11S 
globulin family 
Clin Exp Allergy, 39 (2009), pp. 926-934 

Supported by the Mount Sinai School of Medicine. 

Disclosure of potential conflict of interest: R. Ayuso receives research support from 
the Food Allergy Initiative. The rest of the authors have declared that they have no 
conflict of interest. 

 

These authors contributed equally to this work. 

Copyright © 2010 American Academy of Allergy, Asthma & Immunology. Published by 
Mosby, Inc. All rights reserved. 
 


