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Sensitization to green coffee bean (GCB)
and castor bean (CB) allergens among dock workers
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Summary Dock workers (n = 218) occupationally
exposed to green coffee beans (GCB) were studied,
using a specific questionnaire for allergic symptoms
and skin tests for common and occupational allergens.
Thirty-one workers ( 14 3 %) complained of allergic
symptoms of the eye, nose and bronchial system at
the workplace The prick tests, using both commer-
cial allergens and specific extracts prepared from the
most common types of coffee and their correspond-
ing sacks, confirmed a sensitization in 21 workers
( 9.6 %) A positive skin reaction to castor beans (CB)
was found in nearly all these cases; in ten workers
there was also a positive reaction to GCB allergens
and in 14 cases prick tests were positive to extracts of
sacks There was a good concordance between prick
tests and specific Ig E for CB ( 95 0 %) and also, but to
a lesser extent, for GCB The authors concluded that
there is a significant risk of sensitization to CB and
GCB allergens in dock workers occupied in handling
green coffee bean, despite the fact that the exposure
is not continuous CB emerged as a common conta-
minant of GCB from various countries For effective
prevention, a modification of the methods of trans-
port is required to avoid CB contamination to other
products Eliminating environmental dust during
shipping operations is the most important preventive
measure and it can be achieved by the use of contain-
ers, as some exporting countries are already doing.
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Introduction

The castor bean has been known as a potent allergen
since 1923 when the first case of sensitization was re-
corded in a chemist making a study of this substance
l 1 l Since then allergic symptoms have been reported
in oil mill workers, in populations around oil mills
and also in regions where the substance has been
used as a fertilizer l 3, 6, 17, 21 l.

In 1950 the castor bean was suggested to be the
antigen causing allergic diseases in coffee industry
workers, especially those engaged in the roasting and
grinding of the green coffe bean l 4, 7 l Other sub-
stances were proposed as allergens for coffee work-
ers: one was chlorogenic acid and another was coffee
itself l 2, 8, 12, 13, 14 l, but by now it has been demon-
strated that the antigens from the green coffee bean
(GCB) and the castor bean (CB) are distinct from
each other and also unrelated to chlorogenic acid l 11,
12, 14, 18, 19 l.

People handling GCB in sacks, as is the case of
the dock workers, are exposed to inhalant allergens
coming both from the coffee itself and from the sacks
used for shipment The sacks are often reused for
coffee after having contained castor beans, or are
stored in holds which previously contained castor
bean or pomace: thus CB can be an accidental conta-
minant of GCB l 2, 10, 11, 18 l.

We decided to study a group of dock workers in
the principal Italian port for the coffee trade to evalu-
ate the prevalence of work related symptoms and the
relative importance of allergens from GCB, CB and
extracts of sacks containing GCB, among these work-
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ers intermittently involved in loading, unloading and
storing GCB from different countries.

Materials and methods

Male dock labourers (n = 218) were investigated Their mean
age was 37 7 + 6 6 years, with a mean duration of employment
on the dock of 14 7 + 5 2 years The subjects were interviewed
by a questionnaire for respiratory symptoms There were addi-
tional questions dealing with hereditary and/or previous aller-
gic diseases, smoking habits, departments where people were
or had been working, whether they had symptoms related to
work and, if so, of what type The subjects were also asked to
identify the substance considered responsible for the symp-
toms.

All workers were skin tested for common allergens (pol-
lens, mites, dandruff), jute and GCB, using Lofarma (MI-
Italy) commercial preparations The workers symptomatic at
work were invited to a second check, using CB commercial al-
lergens and extracts prepared by Lofarma from the three most
common kind of GCB (African, Brasilian, Cameroon) and
from the corresponding bags: 27 out of 31 workers agreed to be
retested In these workers, Ig E antibodies for CGB and CB
were determined by RAST (Pharmacia Diagnostic AB, Uppsala)
and measured using the Phadebas Rast units (PRU).

Skin tests were performed with an intradermal needle; skin
reaction was measured after 20 min The test was considered
positive if the diameter of the wheal was larger than 3 mm.

As a control group for the skin occupational tests, we
studied 53 workers engaged in general maintenance work in
industry.

The forced vital capacity (FVC) and one second expiratory
volume (FEV 1) were obtained from a forced expiratory spiro-
gram (OHIO dry spirometer) in the subjects with work-related
symptoms.

Results

Of the 218 workers interviewed by the questionnaire,
166 were asymptomatic (Table 1) and 50 of them had
at least one positive skin test for common allergens.
We also found two asymptomatic workers with a skin
reaction positive to commercial coffee: in one case
there was an aspecific skin hyperreactivity to all the
allergens tested, while the other case had a positive

test to commercial coffee, but it was not possible to
complete the tests with the other specific occupa-
tional extracts.

Twenty-one subjects ( 9 6 %) complained of eye,
nose or bronchial symptoms not related to work and
in 16 cases a sensitization to common allergens was
found.

To the question about symptoms of an allergic
type related to work, 31 ( 14 3 %) persons answered
positively.

The mean length of exposure before the onset of
the symptoms was 6 yrs (range 1-15) The most com-
mon symptoms (Table 2) were sneezing, congestion,
lacrimation of the eye and running noses ( 19 per-
sons); respiratory symptoms (coughing, wheezing of
the chest and various degrees of dyspnea) were pre-
sent in 12 workers and nine of them had eye and
nasal symptoms as well Itching of the skin was also
very common but not quantified Most subjects re-
ported that the more dust there was in the surround-
ings, the worse their symptoms became, and all of
them noticed an improvement when not at work.

Items identified by the questionnaire as the cause
of symptoms at work were found to be consistent
with the results of the prick tests In fact 21 of the 22
subjects symptomatic when handling coffee sacks had
skin tests positive for GCB, CB or extracts of sacks.
Nine others related their symptoms to contact with
cereal or simply to the environmental dust, and in six
cases the skin tests confirmed this Only four people,
who complained of oculorhinitis at the work site, re-
sulted skin negative to all occupational and common
allergens.

Of the 31 subjects symptomatic at work, 27 con-
sented to be retested for occupational allergens,
using specific preparations; four persons refused the
second check and of these only one was symptomatic
and skin positive to commercial GCB.

The 53 workers in the control group, tested for
the same occupational allergens, all resulted skin
negative, while among dock workers tested the sec-

Table 1 Allergic symptoms and skin test reaction to occupational and common allergens in the 218 dock workers

Skin tests

Positive Positive Positive Negative Total no % of total
GCB, CB, J GCB, CB, J common (n)
(n) common allergens

allergens (n)
(n)

With symptoms work related 13 8 6 4 31 14 3

With symptoms not work related 16 5 21 9 6

Without symptoms 1 1 50 114 166 76 1

GCB green coffee bean; CB castor bean; J extracts from jute sacks containing coffee
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ond time we found 20 cases with a confirmed sensiti-
zation to occupational allergens Seven others had
negative skin reactions and absence of specific Ig E,
and the data were concordant with the first check.
Table 3 and Fig 1 show the prevalence of skin tests

Table 2 Skin reactivity in 31 symptomatic workers complain-
ing of eye, nasal and bronchial symptoms at the work place

Oculo Asth Oculo Total
rhinitis matic rhinitis no.
(n) symp and

toms asthma
(n) (n)

Skin tests
Positive GCB-J 8 0 5 13
Positive GCB-J-

common allergens 4 1 3 8
Positive common

allergens 3 2 1 6
Negative 4 4

Totalno 19 3 9 31

GCB green coffee bean;
sacks containing GCB

CB castor bean; J extracts from jute

larger than 3 mm and the results of specific Ig E deter-
minations.

Nineteen of workers had skin tests positive to CB;
sensitization was either single ( 4) or associated with a
positive reaction to the other occupational extracts
tested In the presence of multiple sensitization the
CB wheal was nearly always the largest, with 14 cases
larger than 9 mm.

There was a good concordance ( 95 0 %) between
the prick tests and RAST for CB; specific Ig E levels
were high, except one case: III and IV classes accord-
ing to Phadebas references.

Concerning GCB, we found ten workers skin posi-
tive to this allergen and in all cases there was also a
sensitization to CB (more frequent) and/or to extracts
of sacks There was a good correspondance between
commercial and specific preparations of this sub-
stance and also between prick and Ig E levels: seven
of the ten subjects had both positive skin tests and
specific Ig E for GCB, but Ig E levels were lower than
those of CB: II and III classes.

Positive skin reactions to extracts of sacks were
found in 14 subjects and were especially associated
with sacks from Africa.

Table 3 Skin test reactions to occupational allergens (extracts from three types of GCB, the corresponding sacks, commercial
GCB, CB, jute) and RAST values in the 21 workers with symptoms related to work with coffee sacks

No Prick tests: wheal diameter RAST

C 1 J 1 C 2 J 2 C 3 J 3 Jc Cc CB CB GCB
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) class class

1 3 4 3 12 3 -

2 6 10 9 6 9 9 10 15 3 2
3 9 8 3 8 6 10 3

4 3 4 15 3 -

5 8 8 3 8 6 10 18 3 3

6 4 8 8 3 10 4 -

7 7 4 12 7 8 6 6 5 4 2

8 8 2 -

9 10 3 -

10 6 3 -

11 3 3 4 10 4 2

12 7 5 6 5 6 7 14 4 -

13 5 7 8 7 5 12 4 3

14 5 15 4 -

15 4 22 3 -

16 4 4 3 5 6 8 10 3 2
17 10 4 -

18 3 6 3 -

19 4 6 15 4 -

20 5 4 4 

21 not tested 4 not tested 2

J, commercial jute; C¢ commercial coffee; CB commercial castor bean;
J 1 African sacks; J 2 Brasilian sacks; J 3 Camerum sacks

C African coffee; C 2 Brasilian coffee; C 3 Camerum coffee;
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The prevalence of atopics was higher among the
21 symptomatic workers with a documented sensiti-
zation to the occupational allergens ( 43 % = 9/21)
than among the other workers ( 37 % = 74/198 and
the difference was statistically significant (P < O 01).

The length of exposure among people symptoma-
tic at work and skin positive to occupational allergens
was at least three years, but most of them ( 75 %) had
been engaged in the job from 6 to 15 yrs.

The percentage of workers sensitized to occupa-
tional allergens decreased with work seniority: there
were 20 % ( 2/10) of symptomatics in the group with a
work seniority up to 6 yrs, 12 3 % ( 17/137) in the
group with 6-15 yrs of work and 4 3 % ( 3/71) in the
oldest group, but the data were without statistical sig-
nificance.

Of the entire group 60 % ( 131/218) were current
smokers, and the percentage dropped slightly with
work seniority: 66 6 and 63 3 % smokers in the first
two groups and 51 3 % in those with more than 15 yrs
of work seniority (p: NS).

We compared the prevalence of positive skin tests
to the occupational allergens considered according to

100 o

C, C, C 1, J, 1 CB C Ic

Fig 1 Distribution of wheal diameters after skin tests with dif-
ferent types of GCB, extracts of sacks, commercial GCB, CB
and jute in the 21 subjects symptomatic when handling coffee.
C 1 African coffee; C 2 Brasilian coffee; C 3 Cameroon coffee;
J 1 African sacks; J 2 Brasilian sacks; J 3 Cameroon sacks; CB
Commercial castor bean; Cc commercial coffee; Jc commercial
jute E Wheal 3-6 mm; E Wheal 6-9 mm; ll Wheal > 9 mm

smoking habits in each of the three classes of work
seniority using the x 2 test (Table 4), but we found no
statistical differences.

Lung function was normal in 28 of 31 workers
with symptoms at work; in three cases we found a
slight obstruction: FVC 78 to 95 % and FEV 1 71 to
76 % of the reference values.

Discussion and conclusion

Dock labourers are discontinuously exposed to GCB
contained in sacks, but their work often occurs in
confined and very dusty surroundings.

In this study, 9 6 % ( 21/218) of the workers exam-
ined had allergic symptoms related to work with cof-
fee sacks: this was confirmed by the questionnaire,
the skin tests and RAST.

It may be that the level of sensitization is greater
than that shown in our data; in fact it was difficult to
carry out the necessary tests on these workers Most
of them do piece-work and do not undergo periodic
medical checkups The workers studied were consid-
ered "at the present exposed" but it is known that the
port activity changes continuously in relation to the
various shipments and it is impossible to estimate the
exact number of people actually involved in handling
sacks of GCB Moreover, it may often happen that
symptomatic workers manage to be moved to other
jobs on the basis of seniority This can create a "sur-
vivor population effect" that probably is, in our
group, the cause of the decreasing prevalence of sen-
sitized symptomatic workers in the group at highest
seniority.

The properties of occupational allergens are deter-
minant in the development of hypersensitivity and in
our case two groups of subtances are involved, namely
GCB and CB Green coffee beans are considered to
have an allergen which is moderately potent and in
the coffee roastery industry this allergen is respon-
sible for allergic symptoms in a percentage of work-
ers varying from 7 to 40 % l 9, 11, 16, 18, 19, 22, 23 l.

Table 4 Results of skin tests for occupational allergens (GCB; CB; extracts from sacks) in the three different classes of work
seniority, dividing smokers and non smokers

Work seniority Smokers Skin tests Non smokers Skin tests Chi square
years testpos neg pos pos neg pos test

(n) (n) % () (n) %

0-5 2 5 28 5 0 3 NS

6-15 10 76 11 6 5 45 10 NS
> 15 3 35 7 9 0 34 NS

Total 15 116 11 4 5 82 5 7 NS
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In the same industry, CB antigen was identified
not only as a contaminant of some burlaps sacks in
which the coffee beans arrived, but also as a wide-
spread contaminant of the work environment and an
important cause of sensitization l 2, 6, 9, 10, 19 l It is
no wonder then, that in the holds and storage areas
where the contamination of GCB by CB is even more
likely than in the roastery industry, this allergen has
a prevalent role.

We found a sensitization to CB allergen in nearly
all workers complaining of symptoms when handling
sacks of coffee, and the results of prick tests and
RAST gave a high concordance The frequent coexis-
tence of positive skin tests to CB and to extracts of
sacks seems to indicate a widespread presence of this
potent allergen, and not only in sacks from Brazil, as
some authors had reported, relating this to the fact
that this country produces CB l 2, 10 l.

In our study we had ten workers complaining of
allergic symptoms with a sensitization to GCB docu-
mented by prick tests and, nearly always, by RAST.
This confirms the role of GCB as an occupational al-
lergen Nevertheless, the same workers also had
positive skin tests to CB itself and or to extracts of
sacks containing CB and GCB allergens l 11, 15 l.

Other authors l 9, 11, 19 l examining the coffee in-
dustries have obtained results similar to our own,
with more workers RAST positive to CB than to
GCB Osternam ( 18) suggested that CB, one of the
most potent allergens known, initiates the sensitiza-
tion process and thus facilitates the subsequent sen-
sitization to GCB: this hypothesis is a very attractive
one in our cases too.

The nature and intensity of exposure seem to play
a role in sensitization, since nearly all symptomatic
workers directly handled sacks from holds or storage
areas and only two were engaged in supervisory jobs.

Unlike other studies l 18 l we found that the length
of exposure in symptomatic workers does not differ
from that of the entire population studied and the la-
tency for the onset of eye, nasal or bronchial symp-
toms is extremely variable We think that this finding
may be related to the work organisation: in effect,
the discontinuity of the work and the frequent turn-
over make it impossible to evaluate the true occupa-
tional exposure to any specific job.

The role of smoking habits and atopy in the risk of
sensitization is still doubtful, although some authors
believe that they are predisposing factors l 9, 10, 18-
20 l In our study there is no relation between smok-
ing and occupational allergy; however, the number of
atopics is higher among workers with allergic disease
related to work with coffee Therefore, it is possible
that the castor bean has a role in facilitating sensitiza-
tion to common allergens as well as to GCB.

In conclusion we may say that handling coffee
sacks in the ports, especially when poor loading/un-
loading techniques are adopted, cause an exposure to
high dust levels, with a risk of sensitization to CB and
GCB which should be not understimated Although
there are very few studies relating the level of expo-
sure to the development of occupational allergies, an
efficient environmental control of the processes in-
volving sensitizer substances is the most important
measure.

Shipping CB or pomace is a known source of risk
of sensitization for seamen and regulations governing
the transportation of this substance are necessary;
also because they can contaminate other items, such
as coffee sacks l 2, 5, 11, 15 l The use of containers,
recently introduced by some countries to ship GCB,
could be, from the point of view of prevention, the
best solution.

The identification of susceptible workers, during
pre-employment controls, would be another way of
preventing occupational allergic manifestations, but
presently this is not feasible, above all, because very
little is known about predisposing factors l 10, 11, 20 l.

An early diagnosis is very often the only possibil-
ity for prevention and in our experience the use of a
specific questionnaire proved to be very helpful in
identifying people who needed to be moved to other
jobs, or those who required more careful controls In
fact the results of the questionnaire were nearly al-
ways confirmed by prick tests and allowed us to limit
more elaborate and expensive investigations to
selected cases.
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