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The allergenicity of edible oils derived from sunflower seeds was investigated in two patients 
with anaphylactic sensitivity to sunjower seeds. Specijic I,@-mediated hypersensitivity to 
surtflower seed was demonstrated by histoT, prick skin tests, positive passive transfer skin test, 
and RAST. Specific IgE directed toward sunjower oil. refined or cold pressed, could not be 
conclusively demonstrated. The Prausnitz-Kiistner reaction with sunflower oils performed with 
one patient’s serum was negative. Although the cold-pressed sunjlower oil was found to contain 
a minute amount of protein, open challenge with the derivatirie oils resulted in no immediate 
or delayed reaction in the two patients studied. Sunflower oil ingestion in these patients who were 
highly sensitive to the parent material proved safe. Nonallergenic@ of derivative products needs 
to be proven for each case. (J ALLERGY CLIN IMMUNOL 78:408-10, 1986.) 

Anaphylactic reactions to foods can be explosive 
and dramatic life-threatening reactions. ’ Anaphylaxis 
to sunflower seed has been reported, and specific 1gE 
was implicated in the mechanism of the reaction.2 
Derivative products manufactured from a parent ma- 
terial to which a patient is sensitive pose at least a 
theoretical risk if they are ingested. Peanut oil and 
soybean oil have been investigated for allergenicity 
in patients sensitive to the parent product, and it was 
demonstrated that these oils could be safely ingested 
by sensitive individuals.‘, 4 Sunflower oils, to our 
knowledge, have not been similarly studied. Sun- 
flower oils are ubiquitous as a constituent of margarine 
and salad and cooking oils. Additionally, the avail- 
ability of a cold-pressed “natural” sunflower oil in 
health food stores further prompted our investigation 
into the allergenicity of these oils. The following are 
two case reports of anaphylaxis to sunflower seeds 
and our evaluation of the potential allergenicity of 
edible derivative oils in these patients. 

From the Allergy and Immunology Service, Wilford Hall United 
States Air Force Medical Center, Lackland Air Force Base, San 
Antonio, Texas. 

Received for publication Aug. 5, 1985. 
Accepted for publication Feb. 22, 1986. 
Reprint requests: Alan 8. Halsey, M.D., Allergy and Immunology 

Service, Wilford Hall USAF Medical Center, Lackland AFB, 
TX 78236. 

The opinions or assertions herein are those of the authors and are 
not to be construed as official or reflecting the views of the 
Department of the U. S Air Force or the Department of Defense. 

Abbreviations used 
P-K: Prausnitz-Kiistner reaction 
PBS: Phosphate-buffered saline 

CASE REPORTS 
Case 1 

A 37-year-old woman experienced anaphylaxis mani- 
fested by c.iffuse pruritus, urticaria, angioedema, nausea and 
vomiting, chest tightness, and wheezing, followed by vas- 
cular coll.lpse and loss of consciousness. This occurred 
within 20 minutes of ingestion of commercial sunflower 
seeds at home. She was successfully resuscitated with epi- 
nephrine, intravenous fluids, diphenhydramine, and ste- 
roids. After the anaphylactic reaction, she had several ep- 
isodes of lip and facial swelling in the morning on awak- 
ening. Ttese episodes resolved within 1 week. She then 
sought an allergy evaluation. By history it was determined 
she had eaten sunflower seeds in the past without incident. 
Her past history was negative for prior allergic reactions to 
foods. She had a history of anaphylactic reactions to fire 
ant venom Her general health’was good, and she was taking 
no medications of any kind. Physical examination was un- 
remarkable. 

Our evaluation included prick and intradermal skin test- 
ing, the P-K (Table I), RAST, and open challenge. Sun- 
flower seed extract (1:20 w/v in 50% glycerine; Hollister- 
Stier, Spokane, Wash.) and an extract prepared from the 
causative seeds (extracted in diluent saline, 1 gm/lOO ml, 
filtered) were used for prick testing and the P-K. Refined 
sunflower oil was obtained from the Kroger Co., Cincinnati, 
Ohio, and the cold-pressed sunflower oil was made by Hain 
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Pure Food Co., Inc., Los Angeles, Calif. When the patient 
was tested, both sunflower seed extracts demonstrated 
strongly positive reactions by prick skin testing. Prick tests 
to the oils were negative, and intradermal testing with the 
oils was generally unsatisfactory due to their irritant 
properties. 

For the P-K,5 serum was obtained from the patient and 
divided into two aliquots, one of which was heated at 
56” C for 1 hour. The serum was screened for hepatitis B 
before transfer. Heated and unheated serum (0.07 ml) were 
each injected intradermally into three skin test sites of a 
nonatopic volunteer. After 24 hours, skin sites were chal- 
lenged with intradermal injections of 0.02 ml of the com- 
mercial sunflower seed extracts (1: 1000 w/vj, refined sun- 
flower oil (undiluted), and cold-pressed sunflower oil (un- 
diluted). Saline and histamine (0.01 mg/ml) controls were 
used. The passive transfer recipient was strongly positive 
at the unheated serum site on challenge with sunflower seed 
extract. The sites challenged with derivative sunflower oils 
were negative. In addition, the heated serum site challenged 
with sunflower seed extract was negative. 

The total IgE and RAST to sunflower seed in the patient 
were 58 IUiml and class 4, respectively (IBT Reference 
Laboratory, a division of Immuno Biotech, Inc., Overland 
Park. Kan.) 

Open challenge to the derivative oils was done under 
appropriate controlled conditions on 2 separate days, 48 
hours apart. The individual oils (refined and cold-pressed 
sunflower 011) were first applied to the inner lip and oral 
mucosa with a swab. After 30 minutes the oil‘was ingested 
at intervals of 30 minutes in gelatin capsules (1 ml per 
capsule), in a sequential manner, 1, 2, 4, 8, and then 16 
ml of the oil. No immediate or delayed reaction was ob- 
served on challenge with any derivative oil. 

Case 2 

A 29.year-old woman experienced diffuse pruritus, wide- 
spread urticaria, and facial angioedema within a few minutes 
of ingesting sunflower seeds. She was treated with epi- 
nephrine and antihistamines. Allergy evaluation demon- 
strated an 8 by 10 mm wheal with flare prick skin test to 
sunflower seed, negative prick tests to refined and cold- 
pressed sunflower oil, and a class 4 RAST (IBT Reference 
Laboratory) to sunflower seeds. The patient declined to have 
intradermal skin testing with derivative oils or the passive- 
transfer test but agreed to oral challenge with derivative 
oils. A progressive challenge with cold-pressed and refined 
sunflower oils was done on different days separated by 1 
week. The patient ingested, at 30 minute intervals, 1, 2, 4, 
8. and then I6 ml of each oil. No immediate or delayed 
reaction was observed. 

Protein determination 

Subsequent to the patient challenges, we were able to 
perform a protein determination on the cold-pressed sun- 
flower oil. One volume (50 ml) of cold-pressed sunflower 
oil was extracted (separatory funnel) with two volumes (100 
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TABLE I. Skin test results in case 1 

Test 
Result 

(wheal size in mm) 

Prick .;kin testing 
Hisiamine 
Saline 
Sunflower seed extract 

(commercial) 
Sunflower seed extract 

(causative seeds) 
Refined sunflower oil 
Cold-pressed sunflower 

oil 
Intradermal (0.02 ml) 

Refi.led sunflower oil 
Cold-pressed sunflower 

oil 
Boiled cold-pressed 

sunflower oil 
Boiled refined sun- 

flower oil 
Control subjects 

(h = 7) sunflower 
oils 

Passive transfer 
Histamine control 

Saline 
Unheated serum 

site/sunflower seed 
extract 

Heated serum siteisun- 
flower seed extract 

Sites challenged with 
oils 

7 by 7 With erythema 
Negative 
12 by 16 With crythema 

16 by 16 With erythema 

Negative 
Negative 

6 by 6 With erythema 
10 by 10 With ery- 

thema/pseudopods 
4 by 5 With erythema 

4 by 4 With erythema 

6 by 6 With erythema* 

IO by 10 With ery- 
themaipseudopods 

1 by 2 No erythema 
12 by 13 With ery- 

themaipseudopods 

2 by 3 No erythema 

2 by 2 No erythema 

*Varied from no reaction to 6 by 6 mm with erythema. 

ml) of PBS at pH 7. The original volume of oil was extracted 
two more times with fresh aliquots of PBS. The PBS frac- 
tions were then combined. The residual oil-PBS emulsion 
was centrifuged, and the PBS phase was added to the pre- 
viously combined PBS fractions. The PBS (300 ml) was 
concentrated by factors of 100 and 1000 by use of the 
Minicon- B 15 clinical sample concentrator (Amicon Corp., 
Danvers, Mass.). The concentrated PBS fractions were as- 
sayed for protein content by use of the Lowry calorimetric 
procedure. No protein was detectable in the PBS concen- 
trated 100 times. At 1000 x concentration, the PBS yielded 
a protein concentration equivalent to 54 ng of protein per 
milliliter of oil. Spectrophotometric scans of 100 X con- 
centrated PBS failed to reveal any protein-characteristic 
peaks in the vicinity of 280 nm (aromatic amino acids) or 
200 nm (peptide bond). The 1000 x concentrated PBS could 
not be assayed by ultraviolet spectrophotometry because of 
volume constraints. 
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DISCUSSION 

We have demonstrated sunflower-seed specific IgE 
antibody by at least two of three methods (skin testing, 
RAST, or passive transfer) in two patients with a his- 
tory of anaphylaxis after sunflower seed ingestion. 
Because of the severity of these reactions and our 
subsequent confirmation of the presence of specific 
IgE, neither patient was challenged with sunflower 
seeds. Sunflower seeds in the raw form are avoidable, 
but sunflower seed oil may be unknowingly ingested 
in many forms. Although peanut and soybean oils 
were found to be safely ingested by peanut-allergic3 
and soybean-allergic4 individuals, a report of anaphy- 
laxis to sesame seed oil exists.6 The allergenicity of 
the sesame or1 implicated in that case was not proven. 

Both in vivo and in vitro tests to determine the 
allergenicity of oils are difficult to interpret. We noted 
that the use of oil for intradermal skin testing was 
associated with varying degrees of irritant responses 
in six of seven control subjects. However, our first 
patient’s intradermal skin test to the cold-pressed sun- 
flower oil appeared to demonstrate a greater response 
compared to the refined oil, leading to further spec- 
ulation as to the possibility of minute protein contam- 
ination in the “natural” sunflower oil. A P-K test was 
therefore performed with one subject but failed to 
confirm the presence of IgE specific for protein in the 
cold-pressed oil (Table I). 

In vitro methods to detect specific IgE to the protein 
in oils are limited by the physical characteristics of 
oils. RAST inhibition with oils is technically unsat- 
isfactory and usually results in inhibition lines with 
negative s10prs.~ This difficulty is due to coating of 
the paper discs with oil. Our attempts to perform 
RAST with the oils confirmed this problem. 

The differential response to intradermal testing 
noted in our first patient prompted further investiga- 
tion of the “natural” sunflower oil. The cold-pressed 
manufacturing process might reduce potential protein 
denaturation, thereby allowing a small amount of pro- 
tein to remain that could theoretically be of sufficient 
quantity to cause anaphylaxis in a highly sensitive 
individual. The product label on the cold-pressed oil 
indicates a protein content of zero grams. Our assay 
for protein in this oil demonstrated detectable protein 
at a concentration of 54 ngiml, which is just within 
the lowest useful limit of the Lowry assay. 

Nevertheless, the results of open challenge with the 
sunflower oils Indicated that they could be safely in- 
gested by our two highly sensitive patients despite 
minute protein contamination in the cold-pressed sun- 
flower oil. This was not surprising, since oral chal- 
lenges in cases of food sensitivity often start with 
doses in the 100 to 250 mg range.8 The amount of 
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protein we detected in the cold-pressed oil was far 
less and ‘was apparently a clinically insignificant quan- 
tity when it was ingested orally by our two patients. 
Our study therefore agrees with the findings of a recent 
study on soybean-allergic individuals in which a cold- 
pressed soybean oil was demonstrated not to be al- 
lergenic.“ However, since derivative oils may vary in 
comparison and degree of protein contamination, 
larger double-blind challenge studies are needed to 
demonstrate nonallergenicity of each analogous edible 
derivative oil. Until this is accomplished, we would 
recommend that nonallergenicity be proven individ- 
ually in each instance. 

ADDENDUM 
Since submission of the manuscript, new data have been 

generated. Repeat protein determinations with fresh ali- 
quots of cold-pressed and refined sunflower oil were per- 
formed, ircorporating lyophilization and dialysis (with 
molecular weight cutoff of 3500). Lowry protein deter- 
minations on cold-pressed and refined sunflower oils dem- 
onstrated protein in both in the range of 2 to 8 kg/ml. 
Spectrophotometric scans of concentrated fractions (100X 
and 1000X) demonstrated strong absorbance at 200 nm, 
indicative 3f the presence of peptide bonds. Dialysis 
eliminated low molecular weight substances such as cho- 
line, knowr: to cross-react in the Lowry method. Protein- 
aceous material found in microgram amounts will be used 
in skin testi;lg as another test of allergenicity. 

We thank Cal. Marion J. Stansell and SSgt. Susan Boike 
for performance of the protein determinations on the sun- 
flower oil. We also express thanks to Mrs. Sharon Reyes 
for typing the manuscript. 
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