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Varietal name 

Sheung Shu Wai, '^President 

of the Board's Embrace" 

T'im Ngam, "Sweet Cliff" 

Tai Tso 'Large Crop" 

Received through 

G. W. Groff 

G. W. Groff 

Coconut Grove 

G. W. Groff 

Wai Chi "Wai River Lychee" G. W. Groff 
G. W. Groff 
C. O. Levine 

G. W. Groff 

G. W. Groff 

Summary 

In this paper we present techniques used 

in description of lychee varieties. The im 

portant questions of heritable genetic charac 

ters and the nature and development of the 

aril are briefly mentioned but left for detailed 

discussion in a future paper. We have com 

piled an alphabetical list of lychee varieties 

in order to indicate those that should be of 

importance in lychee importations, marking 

with an asterisk the ones growing at present 

in Florida. 
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A STUDY OF THE EDIBILITY OF AKEE (BLIGHIA 

SAPIDA) FRUIT OF FLORIDA1 

S. John Lynch,2 Edward Larson3 and 

Donald D. Doughty4 

Coral Gables 

Akee fruit grows on the tree, Blighia sapids, 

which is found commonly in the dooryards of 

the West Indies and to a limited extent in 

South Florida. The whitish, fleshy aril, when 

sauteed, forms a delicious protein supplement 

to the diet and in the islands it is often boiled 

with fish. Although the fruit is commonly used 

in such places as Jamaica it can not be denied 

that cases of poisoning have followed the con 

sumption of this article. In Jamaica, a con 

siderable number of deaths each year are at-

1—Reviewed in the Veterans Administration and pub 
lished with the approval of the Chief Medical Director. 
The statements and conclusions published by the au 
thors are the result of their own study and do not 
necessarily reflect the opinion or policy of the Veterans 
Administration. 

2—Research Professor of Applied Tropical Botany, Uni 
versity of Miami. 

3,4—Respectively, Prof, of Physiol. & Pharmacol., and 

Research Assistant, Medical Research Unit of the Uni 
versity of Miami at Veterans Administration Hospital. 

tributed to the eating of this fruit. Stories of 

this poisoning have caused many people, es 

pecially in South Florida, to eschew the use of 

the fruit. Some of the early writers attributed 

this poisoning to the use of over-ripe or de 

caying fruit. However, it has since been ob 

served and commented upon that this poison 

ing can be just as lethal when unripe fruit 

is eaten. Most of these writers are of the pre 

vailing opinion that mature ripe fruit is harm 

less and delicious. It would be of value to 

citizens of South Florida, as well as to the 

citizens of the Islands south of us, to have 

some definite data as to when to eat the Akee 

and when not. It would also be of value to 

our armed services who have personnel sta 

tioned in these areas to learn something more 

about this fruit and perhaps develop a treat 

ment for its poisonous effects. To that end 

these investigations have been initiated. 

The Akee, Blighia sapida, Kon. (Cupania 

sapida, Voight) is a member of the Sapinda 

ceae family. The generic name is in honor of 
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Capt. William Bligh, of H.M.S. Bounty, who 

is remembered more in history for the famous 

mutiny on his ship than for the part he played 

m bringing the bread-fruit (Artocarpua incisa, 

Linn, f.) to the West Indies (1). The Akee is 

a native to the Guinea coast of West Africa 

but is now commonly grown in the West Indies, 

Tropical America and Florida as a dooryard 

tree. The tree is small to thirty feet in height, 

erect in habit with an open crown and stiff 

branches. The leaves are large, shiny green, 

stiff, pinnate, with 3 to 4 pairs of short peti-

oled leaflets 4 to 6 inches long (Fig. 1). The 

FIG. 1. Mature Akee^-Fruit and leaf. 
■■/ '; (!*£*■' 

pubescent, polygamous flowers are born on 

racemes in the axils of the leaves. They have 

a calyx consisting of five pieces; five white 

petals bearing a large two-lobed scale near 

the base on their inside; eight stamens; and 

a short style bearing three stigmas. The 

flowers are so fragrant as to deserve distilling. 

Heaviest blossoming occurs in early spring 

but usually two or more blooms appear during 

the year, the additional ones coming in the 

summer and fall. ^ 

The fruit (Fig. 1) is a 3 celled capsule, 3 

to 4 inches in length and yellowish to red in 

color. When mature it splits ^longitudinally 

(Fig. 1) exposing the round, shiny, black seed, 

one in each cell, seated upon and partly im 

mersed in a white fleshy substance called the 

aril. The Spanish name (2, 3), "seso vegetal" 

(vegetable brain) is also significant of its 

shape and taste for it resembles the brain of 

a small animal. The aril is firm, oily in tex 

ture and has a somewhat nutty flavor. In 

Tropical America, South Florida, and espec 

ially in Jamaica, the aril of the Akee is valued 

as a richly flavored and wholesome food (4). 

When tenderized by boiling in salt water and 

fried in butter it is delicious as a protein sup 

plement to the diet. 

In the brief history of akee poisoning which 

follows, it will be evident there is a consider 

able amount of information which is correct 

and some which is of a questionable nature. 

Due to the diversity of these reports, it was 

considered essential to institute further in 

vestigations on this rather ornamental tree. 

It is being introduced into the South Florida 

area and at least some of the nurseries sell the 

trees with no statement of the possible toxicity 

of the fruit thereof. 

Seidlein (5) in his study of 62 cases of 

vomiting sickness in Jamaica mentions the 

venous congestion and hyperemia often ob 

served in the various organs of the body of 

the people dying from akee poisoning. He 

also states that the incidence of the disease 

is largely from November to March and pri 

marily affects the country people. His sug 

gestions for the prevention of this disease are 

hygienic principles, relief of poverty, etc. 

Scott (6) investigated the vomiting sickness 

of Jamaica which rages during the cooler 

months of the year. He reports that in this 

disease, there is usually no fever but the mor 

tality is rather high, 80%. Often there are 

convulsions which may be followed by coma 

and then death supervenes. The pathological 

findings show that the heart presents no ab 

normality, but the lungs may show a slight 

catarrhal condition. The peritoneum appears 

normal and contains no fluid. Microscopic ex 

amination of the various organs show that the 

heart tissue shows fragmentation; the lung 

tissue shows general congestion #nd some of 

the alveoli may be filled with either or both 

red and white cells. The stomach, duodenum, 

liver and kidney show hyperemia. This author 

(Scott) administered arils of unopened akees 

to kittens which resulted in the death of these 

animals. The kidneys were congested and some 
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of the lung tissue showed infarcts. The liver 

showed general engorgement and the kidneys 

were hyperemic. The lungs showed intense 

congestion and the heart muscle showed frag 

mentation of fibers. 

Jordan and Burrows (7) believe that the 

akee poison is a glucoside and that it is present 

in the seeds and pods of both ripe and unripe 

akees. The arils and placenta do not contain 

this poisonous substance. Evans and Arnold 

(8) report that arils of the unopened akees 

are lethal to guinea pigs in a dosage of 3.5 

grams per 100 grams of body weight given 

either subcutaneously or intravenously. They 

also state that the arils of the open akee with 

embedded seed is toxic, but that the arils of 

the open akee with the normally exposed seed 

is non-toxic. According to these investigators, 

the akee contains, in the early stages of the 

development of the fruit, a saponin which is 

hemolytic. They believe that the phytosterol 

fixes the saponin and renders it non-toxic. 

Arnold (9, 10 & 11) reported 273 cases of 

vomiting sickness of which 107 died. Arnold 

believes the toxin present is a saponin the 

amount of which varies inversely with the de 

velopment of the fruit. He believes that it is 

present in larger quantities in the arils with 

small seeds and that cholesterol or phytosterol 

is an antidote for the poison. Arnold also 

states that the arils with immature seeds are 

more toxic than those with mature seeds and 

that the arils from unopened akees are toxic 

but that exposure to the air either reduces or 

causes a complete loss of toxicity. He believes 

that akees picked unopened and left in sun 

light are not toxic if allowed to "yawn" and 

that treatment of individual poisoning by the 

akee should be correction of the dehydration 

and the induced acidosis. Arnold summarizes 

his findings in the various parishes of Jamaica 

by concluding that I. Akee is the principal 

cause of vomiting sickness, II. Only the fully 

opened large seeded and good akees should 

be eaten, III. Akees with small seeds are the 

most dangerous and should, not be eaten and 

IV. The akee pot water should hot be utilized. 

In our experimental studies of akee poison 

ing/we have used 82 rats, 7 dogs, 5 monkeys 

and 65 rabbits. These animals have received 

varying amounts of the arils, the whole seed or 

the red membrane from both ripe or unripe 

akees. We have also used the arils from the 

fruit which has been tree ripened, i.e., 

"yawned" in situ as well as the arils from fruit 

which has yawned after picking. We have also 

used the arils which had aborted seeds. 

In the preparation of these various portions 

of the akee, we have carefully separated the 

seed or arils, then cooked the material in boil 

ing distilled water for about 15 minutes, 

homogenized the material in the cooked water 

and added sufficient water to make it a definite 

volume (5%, 10% or 20%) before adminis 

tration. In some few cases, we have discarded 

the cooking water and fried the arils in a fresh 

commercial cooking fat. All of our material 

has been administered to the animals either 

intragastrically by means of a stomach tube 

or in the case of the monkey, the material was 

given on either bread or banana. 

In our preliminary experiments our findings 

seem to show that: The arils of the yawning 

akee are non-toxic when administered to rab 

bits, dogs or rats. The seed of either the ripe 

or unripe akee is definitely toxic. The aril of 

non-yawning akee is decidedly toxic-to the 

rabbit. The rat is more resistant to the poi 

sonous principle or principles qi the unripe 

arils than the rabbit. The dogs and monkeys 

also show some toxicity from the unripe 
arils. 

The rabbit shows the following symptoms 

from the administration of the unripe akee. 

The animal in about 24 hours seems to be de 

pressed and the respiration becomes rather 

rapid and shallow. Within an hour or so of 

the rapid shallow respiration, the animal col 

lapses. The respirations continue to be shal 

low and rapid and then in an hour or so the 

respiration ceases and the animal dies. 

The following tables probably will give a 

clearer resume of our results: Table 1 shows 

TABLE 1 

AKEE ADMINISTRATION TO RATS AND RABBITS 
RATS 

Material administered No. animals Deaths Survivals 
Arils, "non-yawners" 24 5 19 
Arils "yawners" 13 o 13 
Cotyledon 19 4 15 

RABBITS 
Material administered No. animals Deaths Survivals 
Arils, "non-yawners" 19 H 8 
Arils, "yawners" 7 0 7 
Cotyledon 6 6 0 

the results using rats and rabbits as the test 

animals. The results demonstrate that in these 

animals the non-yawning arils and also the 

cotyledons have some toxic effects. Though 

akee poisoning is sometimes referred to as 

vomiting sickness, no mention is made of this 

effect in this table because rodents cannot 
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TABLE 2. 

AKEE ADMINISTRATION TO MONKEYS AND DOGS 

Material administered No. animals Emesis Deaths 
Arils, "non-yawners" 7 2 4 
Arils, "yawners" 2 0 0 
Seed, whole "non-yawners" 10 1 

Material administered No. animals Emesis Deaths 
Arils, "non-yawners 5 4 J 
Arils, "yawners" 4 0 0 
Seed, whole "non-yawners" — —- — 

vomit. The results produced in the monkeys 

and dogs, Table 2, are indicative of similar 

effects to those produced in rodents. We rea 

lize that we have not tested a sufficient num 

ber of either monkeys or dogs to report any 

conclusive results, but they do show that the 

akee has some deleterious action in both. 

Because we noticed that animals poisoned 

by the akee were cold to the touch we decided 

to determine the effect of repeated adminis 

tration on a group of six rats. These animals 

received 5cc. of a 10% suspension of the arils 

of unopened fruit per kgm. of body weight at 

three successive times, the first immediately 

after the normal temperature, the second after 

the P.M temperature on the first day and the 

third after the A.M. temperature on the second 

day. The body temperatures are recorded in 

Table 3. Five of these 6 rats died. From ei-

friable. The kidneys are usually rather pale. 

The large intestine, spleen, pancreas, and the 

voluntary muscles appear to be normal. 

A few studies have been made on the ratio 

of the solids of the blood to the plasma, on 

the blood chloride content and on changes in 

the red and white cell count of the blood of 

animals receiving various portions of the akee. 

We do not have enough data to warrant a re 

port on these phases of the problem at the 

present time. 

Conclusions 

1. The arils of the "yawning" akee are 

non-toxic. (This is not a surprise to us as we 

have found in casual conversations that a 

large number of our associates and acquaint 

ances consider the arils of the ripe akee a 

delicacy). 

2f The arils of the "non-yawning" akee are 

quite toxic to rabbits. 

3. Some of the symptoms induced in akee 

poisoning are those of secondary shock. 
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TABLE 3. 

TEMPERATURE OF RATS IN °C FED ARILS FROM 'NON-YAWNERS 

Animal 
number 

7-D 

8-D 

9-D 

10-D 

11-D 

12-D 
Aver. 

Normal 

38.4 

39.1 

38.6 

38.2 
38.8 

38.4 

38.6 

Day 1 

P.M. 

37.9 

37.8 

37.8 

37.6 

37.6 

37.3 

37.7 

Day 

A.M. 

37.7 

37.8 

37.7 

38.0 

38.4 

38.4 

38.0 

2 

P.M. 

38.1 

3V.2 

37.6 

37.8 

38.4 

38.0 

37.8 

Day 

A.M. 

S7.8 

37.9 

38.0 

37.8 

37.8 

38.2 

37.9 

3 

P.M. 

36.7 

36.2 

36.8 

37.2 

35.8 

35.6 

36.4 

Day 4 

P.M. 

35.4 

33.5 

38.1 

38.8 
♦ 

* 

36.4 

Day 

A.M. 

# 

32.0 

37.6 

30.0 

33.3 

5 

P.M. 

32.0 

37.6 

29.5 

33.0 

Day 6 

A.M. 

31.0 

37.6 
* 

Day 7 

A.M. 

♦ 

37.6 

* Death 

ther the individual records or the averages, it 

is obvious that the body temperature falls. 

At the present time we have some data on 

the microscopic changes induced in the various 

organs of a few animals dying from akee poi 

soning. Preliminary microscopic studies of the 

tissues and the gross pathological changes in 

duced in these animals (chiefly rabbits) lead 

us to believe that the poison or poisons in the 

arils of unopened akee or cotyledons cause 

some of the symptoms of secondary shock. 

(12, 13) At autopsy the auricles of the heart 

are usually distended with dark venous blood. 

The lungs of most of the animals show evi 

dence of congestion. The peritoneal cavity is 

usually very moist and in some cases there is 

some fluid "present. The stomach and small 

intestine of most of the animals show some 

hyperemia and in some the mucosa is rather 

thanks are extended to the owner for his fine 

cooperation. 
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