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During the past few years, critical investi-
gations of the use of chemicals in foodstuffs
and the decertification of certain food colors
as carcinogenic have revived interest in na-
tural plant colorants such as annatto, derived
from the seed-covering of the tropical Ameri-
can tree, Bixa orellana L.

The botanical name of this plant is entirely
historical in its significance. The genus per-
petuates the aboriginal Taino word, “bixa”,
which was pronounced by the Indians, “bisha”,
The specific epihet was bestowed in honor of
the celebrated discoverer of the Amazon, Don
Francisco Orellana. Colloquial names shared
by the plant and dye product alike are numer-
ous and include variants of annatto such as
anatto, arnatto, arnotto and onoto, as well as
achiote, or achote, used through much of
Spanish America, urucu, roucou, bija, bijo and
orlean. The nickname, “lipstick tree”, was ap-
parently facetiously conceived and popularized
by the late Col. H. W. Johnston, proprietor
of one of the early exotic plant collections in
Homestead, Fla,

The origin of the species is uncertain. To
quote de Candolle: “. . . it is said to be indige-
nous by Seemann on the northwest coast of
Mexico and Panama, by Triana in New Gra-
nada, by Meyer in Dutch Guiana, and by

Piso and Claussen in Brazil.” It is found grow-
ing both wild and cultivated in southern Mexi-
co, Central America, northern South America
and the West Indies. Plantations were common
in Brazil in the 16th century and in Jamaica
in the 17th. The annatto was one of the first
American plants to be introduced into south-
ern Asia and tropical Africa and it scon be-
came naturalized in these areas and in the
East Indies.

The shrubby tree, reaching 25 to 80 feet in
height, has tender, alternate leaves, heart-
shaped at the base and pointed at the apex,
3 to 8” long and 2 to 5%” wide, palmately
veined, and with slender, 2” long petioles. The
hermaphrodite flowers, resembling single brier
roses, borne in showy terminal clusters, are
S5-petaled, 1%” to 2” wide, pink or white, with
a large tuft of yellow stamens in the center.
Only a few open at a time, the unopened
round, rosy buds adding to the beauty of the
cluster. The fruits, in compact, upright clus-
ters of sometimes a dozen or more, are burr-
like capsules, up to 2” long, rounded or point-
ed-oval, in some forms smooth but usually
covered with soft spines, and varying in color
from brownish-green or maroon to a brilliant
scarlet or even yellow when fresh; turning
reddish-brown when dry. Within, the capsule
is divided into two semi-hollow cells by a
parchment-like placenta, to the exposed sur-
face of which are attached a few dozen small,
obpyrimidal seeds much like grape seeds.
Each seed is coated with a pulpy aril, moist
and orange-red in the unripe pods and drying
to a deep-maroon. As the seed pods dry on
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Foliage, immature seed pods and flowers of the maroon-bristled annatto long grown as a curiosity in South Florida.
Photo by Julia Morton.

the plant, they split open like clam shells and
the seeds, by then semi-detached from the
placenta, are easily shaken out.

Since ancient times, the Indians of tropical
America made extensive use of the colorful
arils, apparently gathering the moist seeds
from the unripe capsules and pressing them
into balls. If the hands were first oiled, the
pulp would blend with the oil and form a
paste which was scraped from the skin. The
paste would be packed into gourds or sections
of hollow stems for carrying on the person or
storing away in the hut. Dr. Paul C. Stand-
ley, in his Trees and Shrubs of Mexico, calls
attention to the following account by Oviedo
(Lib. VIII, Cap. VI): “ ... the Indians . . .
mixing the dye with certain gums . . . make a
fine vermilion color with which they paint the
face and body in such an elegant fashion that
they resemble the devil himself. The women
do likewise when they hold their feasts and
dances, and the men when they wish to ap-
pear well and when they go to war; in order
to appear fierce. It is very hard to remove the

bixa until many days pass, but it is astringent
and they say very comfortable, and even bene-
ficial in this way, that when they are thus
painted if they are wounded, since the paint
and the blood are of the same color, the men
are not frightened as much as they would be
if they were not painted red, but this they
attribute to the virtues of the bixa. The paint,
besides its evil appearance, has a disagreeable
odor because of the gums and other things
mixed with it.” From the headhunters of the
Amazon to the remote Colorados of Ecuador,
they revered the annatto as a magical plant
with a female soul. Some still plaster the color-
ing matter on their hair and all over their
bodies to ward off evil spirits and also con-
sider it an effective love charm. It apparently
serves, too, as a protection from insects and
from the ultra-violet rays of the sun,

In Colombia, the Indians painted their faces
and legs with annatto, then used plant resins
to glue to their calves the softened floss from
the pods of balsa (Ochroma lagopus Swartz)
or wild cotton (Cochlospermum vitifolium
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Spreng.) trees, and strutted around in proud
display of their adornment,

Some West African tribes adopted annatto
as self-decoration for folk dancing, Natives of
the Caroline Islands and Samoa mix annatto
with turmeric to color their bodies. The Mayas
used annatto for painting pottery; the Sa-
moans, for designs on tapa cloth; other peoples,
for coloring feathers, sheepskin, ivory, bones,
bamboo mats and rattan. The color may be
fixed with tamarind leaves or with barks con-
taining tannin. A pale mauve hue is obtained
by adding lime juice, or durian wood ashes, to
annatto.

The South American Indians also used an-
natto to cclor their food, but it was as a po-
tential dye for textiles that it was first brought
to the attention of Europeans by the early ex-
plorers. In 1775, an English dyer named Ban-
croft obtained a patent to import and use an-
natto. It was used to a limited extent for silk,
cotton and wool but found unsatisfactory
since the color is not durable in fabrics. While
resistant to soap, alkali and acids, exposure
to sunlight may cause fading in two days.

However, widespread adoption as a food
color quickly followed. In tropical America
and the West Indies, annatto became pri-
marily valued for coloring rice, but also served
to enhance soups and chocolate, giving to the
latter the rich tone favored by the Aztecs. The
economic importance of annatto increased
rapidly with its recognition as a highly desir-
able colorant for cheese, butter and margarine,
affecting neither the flavor nor the aroma of
the product, and 1 oz. of dye sufficing to
color 100 pounds. In 1828, the Dutch govern-
ment ordered the planting of annatto trees
along the roadsides in Java so that the dye
could be exported to Europe. The dairy in-
dustry in Europe, England and the Uhited
States consumed great quantities of annatto
for many years prior to the First World War.
In 1899, the United States imported over
700,000 lbs. from Puerto Rico, alone, In 1917,
the total amount from all sources imported in-
to the United States was reported to have
declined considerably and was at that time
averaging 800,000 lbs. a year. Brazil and
French Guiana, leading in production, were
exporting  $500,000 worth annually to the
United States and Europe. In 1928, the world
supply of several hundred tons a year was de-
rived mainly from Brazil, India and Puerto
Rico. In 1934, Peru was exporting some 2,200
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tons and in 1935 Ecuador about a tenth as
much. In 1940, India was said to be shipping
200 tons annually. Not all was employed in
the food industries. Other commercial uses
included coloring of ointments, hair oils, shoe
polish, floor wax, varnish, candles and soap.

In 1884, the aniline dye “Congo Red” was
introduced and began to displace the less ver-
satile annatto. As other aniline dyes came more
and more into prominence and proved to be
more soluble, more stable, vastly cheaper as
well as offering a greater range of hues, an-
natto, along with many other natural plant
colorants was largely replaced by synthetics,
except in some countries where annatto has
remained the standard colorant for dairy prod-
ucts.

In the early 1930’s, there was a surge of in-
terest among chemists and nutritionist in an-
natto as a possibly rich source of carotene. Re-
search, however, proved that, while annatto is
related to the carotenoids, it has no vitamin A
activity. The commercial status of annatto as
a world commodity continued to wane until
just the past few years when the negative rev-
elations regarding some coal tar colors sup-
plied new stimulus to annatto utilization,

VARIETIES

Bixa is often cited by botanists as a mono-
typic genus represented solely by B. orellana L.
(syn. B. purpurea Hort.) However, Record
and Hess, Le Cointe and some others give
recognition to a second species, B. arborea
Huber, as a medium to large forest tree of the
Amazon region. And Macbride, in Flora of
Peru (Vol. XIII, Pt. IV, No. 1, 1942) describes
the following:

B. excelsa Gleason & Krukoff, urucurana da
matta; tree, 35 to 100 ft.; having spherical,
reniform, reddish-brown pods, 1%~ wide, 1”
long; “the fragile but thick-based spines break-
ing off in age . . .”;

B, orellana L. (syn. B. odorata R. & P. ex G.
Don); shrubby or low, spreading tree; pods
ovoid-conical, often pointed, longer than
broad, densely spiny, or smooth;

B. orellana L. forma leiocarpa (Kuntze) Mac-
br. (syn Orellana americana var. leiocarpa
Kuntze); a small tree with smooth pods. (This
form is cited also by Allen, in The Rain For-
ests of Golfo Dolce (Costa Rica);

B. platycarpa R. & P. ex G. Don, achote de
monte; tree to 100 ft. . . . “pods are strongly
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Dried, reddish-brown pods of the maroon-bristled annatto, together with dry, aril-coated seeds, loose and as retailed in glass
jar (labeled “Achiote”), also a packet of orange-red “Bijol’ powder prepared in Cuba, and a “’Naturella” lipstick, colored

with annatto.

flattened and merely roughened with scatter-

‘ed spinulose-tuberculate scabrosities . . .”;

B. arborea Huber, “with regular reniform,
strongly compressed pods merely muricate in
age . . .7;

B. urucurana Willd. (syns. B. orellana L.
var. urucurana (Willd.) Kuntze ex Pilger; B.
sphaerocarpa Triana), Achiote blanco. Tree to
95 ft. . . . resembling B. orellana but “pods
spherical or flattened spherical and smaller,
densely to sparsely spiny . . .”;

Paul LeCointe, in Arvores e Plantas Uteis
(Brazil), describes B. orellana L. as the princi-
pal species with two varieties, one having ver-
milion fruit and the other, yellow fruit, the
latter being the richer in dye. In addition, he

Photo by Julia Morton.

briefly describes B. orellana var. urucurana
Willd., urucu bravo, and lists B. arborea Hub-
er, urucurana de mata.

The records of the several introductions of
Bixa orellana into Florida by the United States
Department of Agriculture (No. 44954 in
1917, from Brazil, No. 50222 in 1920, from
Belgian Congo; No. 51910 in 1920, from
Uganda; No. 76416 in 1927, from Uganda;
No, 92343 in 1931, from Mexico) include
no varietal characteristics of the seed pods.
The variety that has been grown as an orna-
mental in South Florida for the longest time
has blunt pods that are green with maroon
bristles when immature; of more recent intro-
duction is the very showy variety having point-
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ed, scarlet pods with softer concolorous bristles.
E. A. Menninger, of Stuart, catalogs, in ad-
dition to these, a yellow variety which he re-
ceived from Kenya, O. W. Barrett reported in
Tropical Crops in 1928 that there were in
cultivation in Puerto Rico 5 varieties varying
in the amount of coloring principle in the arils.

PROPAGATION AND CULTURE

The annatto may be propagated by seed,
or by cuttings of mature wood placed directly
in the field. Seedlings are planted out when
4 months old and, when set 12 to 15 feet apart,
number 300 to 435 to the acre. In Malaya,
they are spaced 18 to 20 feet apart. Twelve
months after setting out they may be 10 feet
high and beginning to bloom. In Africa, small
plantings are often in the form of hedges or
windbreaks. Judicious pruning will keep the
trees shrubby and encourages flowering.

The tree thrives best in rich, loamy soil with
adequate moisture but has been successfully
cultivated in soil exhausted by coffee growing.
Plantations generally receive no care other
than weeding,

HarpINEss, DISEASES AND PESTS

The annatto can be grown wherever the
climate is favorable to the sweet orange. It
is sometimes injured by frost in South Florida;
has been killed to the ground in Central Flori-
da but readily sprouts again from the roots.
The principal affliction observed in Florida
is mildew which may kill young plants but can
be controlled by spraying with Captan. New
foliage frequently shows insect damage,
though no specific pests have been reported.

SEASON, HARVESTING AND YIELD

In South Florida, flowering usually occurs in
September and October. There may be a
second bloom in the spring. In Mexico, flower-
ing takes place in November, with the fruit
maturing in March and April. In the Ameri-
can tropics, the tree blooms three times a
year. In Malaya, flowering and fruiting is al-
most continuous, The seed pods are ready for
harvesting in eight months. They are cut from
the plant when slightly immature, spread in
the sun to dry until they split open, and then
threshed or flailed to release the seeds, which
are finally separated from the husks by sifting
through screens and fanning.

An annual yield of 11 to 13 Ibs. of dried
seeds per tree, or from 300 to 600 Ibs. per
acre may be anticipated according to the
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number of trees per acre and various factors
affecting productivity,

MARKETING AND PROCESSING

Large burlap sacks of dried seeds are com-
monly seen in native markets in tropical Ameri-
ca and the West Indies. Small quantities of
seeds in glass jars are sold in Latin American
markets in northern cities. For home use, a
few seeds may be fried in fat with which the
coloring matter readily blends. The colored
fat may be used to tint rice or may be added
to gravies, stews or used for basting meats.
Or the seeds may be placed in a wire sieve
held over a kettle of cooked rice or other food
and melted lard poured through to convey
the coloring to the food, into which it is then
stirred.

To obtain the coloring matter for the do-
mestic market or export, the seeds may be
merely put in hot water and allowed to soak
for 2 days, when the water and seeds are
strained off and the sediment recovered. The
process may be hastened by crushing and boil-
ing the seeds, straining them off and then con-
tinuing the cooking until the pulp is reduced
to a paste. In some localities, the seeds are al-
lowed to soak for a week but this invites fer-
mentation and results in an unpleasant odor
in the coloring matter. It was formerly a com-
mon practice to partially dry the sediment and
press it into square cakes of 2 or 3 lbs., which
were wrapped in banana leaves for ship-
ment, In Brazil, it was, to some extent, pre-
pared in small rolls of 8 oz. In Mexico, it is
preferred to quickly and thoroughly dry the
sediment and pulverize it to avoid undesir-
able odor. At one time, there was so much
adulteration of locally prepared products that
the demand shifted to dried seed from which
the aril would be recovered by the importers.

The ultimate processor eliminates impuri-
ties from the cakes, bricks or rolls of pulp by
treatment with alcohol, weak alkali carbonates,
or other means. If he is handling the dried
seeds, he may boil them in a sodium carbon-
ate solution, filter, and then acidify the filtrate.
The coloring matter may be coagulated by
boiling with common salt, then filter-pressed,
washed and dried. The refined dye is market-
ed in the form of powder, tablets, paste, or in
solution. Pfizer Vegetable Color, formerly
available, was an oil-soluble, microcrystalline
annatto compound suspended in cottonseed
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medicine, being regarded as haemostatic,
astringent, antidysenteric, diuretic, aphrodi-
siac and an effective febrifuge, digestive and
gentle purge. It is prescribed also for epilepsy,
erysipelas and sundry skin diseases. The fresh
pulp is immediately applied to burns to pre-
vent blisters and scars. An ointment for this
purpose may be prepared by frying one part of
dried seeds in four parts of oil, or the seeds
may be ground and boiled in oil, as is done in
Uruguay. Annatto is considered an effective
antidote for poisoning by bitter cassava (Mani-
hot esculenta Crantz) and physic nut (Jatro-
pha curcas L.), a decoction of 30 gr. of seeds
in 1000 gr. of water being administered three
times at 3-hour intervals.

In Central America and Mexico, it is be-
lieved that an oil pressed from the seeds may
be useful in treating leprosy. In Caracas, a
preparation derived from the twigs of the tree
is given for diseases of the liver. The stems,
when crushed and soaked in water yield a gum
arabic that serves as an emollient. The gum like
bark is employed in febrile catarrhs. In Cuba,
an infusion of the roots in water is taken for
nine consecutive days to alleviate attacks of
asthma. The root bark is reportedly anti-
periodic and antipyretic and highly regarded
in treatment of fevers.

A decoction of the leaves is used as a gargle
for sore throat; an infusion is given in jaun-
dice, and as a purgative in cases of dysentery.
A poultice of leaves is placed on the head to
relieve headache and an infusion of the leaves
is applied to the head to allay fevers. A de-
coction of annatto leaves, citrus leaves and
indigo is given after childbirth. The leaves
are also employed as an antidote for snakebite
and have been found curative in experimental
treatment of lepers. The leaves, pounded and
then macerated in a little water, release a
gummy substance that is diuretic and given
in cases of gonorrhea, also administered as a
purgative and to relieve inflammation.

Honey made by bees from the nectar of
annatto flowers has a dark, reddish color and
is thought to have medicinal value. Madagas-
cans take an infusion of the leaves to give
themselves courage before public speaking or
dancing exhibitions. In Brazil, bulls are fed
the seeds in the belief that the red pulp makes
them more ferocious fighters in the arena.

OTHER ProDUCTS AND USES
The bark of the annatto tree is commonly
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made into coarse twine; sometimes it is used
for making cloth. The bark contains a small
amount of dye; the roots, apparently more, for
they are said to impart the color and flavor
of saffron to meats. The wood is pinkish-yel-
low, soft, porous and of little use except for
starting fire by friction, two pieces rubbed
briskly together producing fire quickly,

Clusters of the fresh seed pods, especially
of the crimson variety, are prized for floral
arrangements, though they wilt in a short
time. Dried pods, used similarly, last indefi-
nitely.

CURRENT STATUS

On May 24, 1955, Dr. R. S. Harris, Pro-
fessor of Biochemistry of Nutrition, Depart-
ment of Food Technology, Massachusetts In-
stitute of Technology, stated in a letter to the
writer: “One by one the coal tar dyes, which
have long been certified by FDA for use as
food colors, are being shown to be toxic. FDA
Orange No. 1 and No. 2 and Red No. 32 are
on the way out (see Federal Register, Dec.
10, 1954, pages 9352-3). Recently Yellow No.
2 was shown to be toxic (Fed. Proc. 14, 314,
1955). Others are under test. This is creating
a demand for ‘harmless’ colors,

The British Committee on Food Colours
recommended in 1954 that the coal tar colors
Yellow 3 (or Yellow AB) and Yellow 4 (or
Yellow OB) be prohibited in food. In the
United States, these colors were, in 1959, pro-
nounced unfit for use in food or in drugs taken
internally, but were permissable dyes in prod-
ucts for external application. These moves
inspired new comparative studies of the effects
of coal tar and annatto colorants on butter,
margarine and cheese in storage. While some
of the older annatto products had previously
been found unsatisfactory in this respect, pro-
ducing red and other off-colors, and were used
only in the cheaper brands, the improved so-
lutions functioned as well as the synthetics.

The banning of seventeen coal tar colors
used in cosmetics was temporarily in effect in
the forepart of the current year but was later
reversed, with the responsibility for proving
harmlessness placed on the users of these colors
in the cosmetic industry. On the possibility
that some or all of these dyes might yet be re-
jected, a Miami chemist has begun experi-
mental, small-scale manufacture of lipsticks
colored with annatto instead of the customary
coal tar dye, Red 32. .
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Red 32 has been commonly used to enhance
the skins of Florida oranges, most of which
cannot satisfactorily compete on the market
without added color, even after exposure to
ethylene gas. The Valencia orange does not
reach its highest quality until a new crop is
forming on the tree and at this time the matur-
ing fruit may lose some of its orange color and
develop splotches of green, or may re-green
completely. Thus, the dyeing of the rind is
essential to represent the fruit as mature, as it
truly is. Red 32 can no longer be used for
this purpose. Red 2 is permitted tentatively
for a limited time. Extensive toxicity tests are
under way to determine whether its use may
be continued. If this color should be prohibit-
ed entirely, the citrus industry might turn
again to annatto, which was used for coloring
oranges long ago. Mr. H. J. Keller of Keller
Sales and Engineeiing, Dunedin, Florida,
working jointly with S. B. Penick & Co.,
manufacturing chemists, has obtained U. S.
Patent No. 2,943,943 for the coloring of
citrus fruit with Anattene, a newly developed
annatto product, available in both water-
soluble and oil-soluble, microcrystal, powder
and liquid forms. While this material is more
costly than the coal tar dyes, Mr. Keller re-
ports that less of it is required to color the
same amount of fruit, providing the green-
ness can first be sufficiently bleached. This
last may be a difficult problem to overcome.

Annatto, or bixin extracted from it, is con-
siderably less expensive than the blend of
alpha- and beta-carotene from palm oil which
is now supplanting coal tar colors in many
products. Ample supplies of annatto seed are
presently available from tropical America and
other areas to meet present demand and pro-
duction can readily be increased should there
develop greater utilization.

There is some confusion as to Federal reg-
ulations relating to the employment of annat-
to as a food additive. According to the Fed-
eral Register of Feb. 27, 1960, annatto solids
are limited to 35 parts per million. This pro-
portion would not be sufficient for some pur-
poses. Again, if annatto is extracted with alka-
line potash solutions’ it is admissible, but if
crystalline bixin is dissolved in caustic potash
it is subject to restriction until tests prove
there is no likelihood of acute or chronic
toxicity.
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The chief retarding factors, however, are
the reluctance of the food, drug and cosmetic
industries to abandon the advantages of the
coal tar dyes and the consequent reluctance of
dye manufacturers to invest too heavily in the
development of annatto and bixin prepara-
tions and methods of application that might
eventually make the use of these natural
colorants more economically and practically
feasible.

REFERENCES

Adding Color is Necessary for Florida’s Fresh Market.
Florida Grower and Rancher 67(4): 32-33. April, 1959.

Advertisement: Naturella Lipsticks. The Miami Hurricane.
Sept. 25, 1959. p. 6

Allen, P. H. The Rain_Forests of Golfo Dulce. Univ. of
Fla. Press, Gainesville, Fla. 1956.

Arbelaez, E. P. Plantas Utiles de
Libreria Colombiana, Bogota. 1956,

Bailey, L. H. Manual of Cultivated Plants. 2nd ed. The
Macmillan Co., N. Y. 1949.

Bailey, L. H. Standard Cyclopedia of Horticulture. Vol. I.
The Macmillan Co., N. Y. 1942 {rptd. 1947). p. 510.

Barker, H. D. and W. S. Dardeau. Flore d'Haiti. Service
Technique de Departement de I‘Agriculture et de I’Enseigne-
ment Professionnel. Port-au-Prince. 1930.

Barrett, M. F. Common Exotic Trees of South Florida.
Univ. of Fla. Press, Gainesville, Fla. -

Barrett, O. W. The Tropical Crops. The Macmillan Co.,
N. Y. 1928,

Colombia. 3rd ed.

Benthall, A. P. Trees of Calcutta and lts Neighborhood.
Thacker, Spink & Co. {1933), Ltd., Calcutta. 1946.

Britton, N. L. Flora of Bermuda. Charles
Sons, N. Y. 1918,

Britton, N. L. and P. Wilson. Botany of Porto Rico and
the Virgin Islands. Scientific Survey of Porto Rico and the
Virgin lslands. Vol. V, Pt. 4. N. Y. Academy of Sciences,
N. Y. 1924,

Brown, W. H. Useful
Bul. 10, Dept. of Agric. and Nat. Res., Manila.

Scribner’s

Plants of the Philippines. Tech.

1954.

Burkill, 1. H. A Dictionary of the Economic Products of
the Malay Peninsula. Vol. I. Crown Agents for the Colonies,
London. 1935.

Buzas, A. J., J. M. Dusinski and R. T. Schenck. Converting
Bixin to a Food Color. U, S. 2,793,124. May 21, 1957. Chem.
Abstr. 51, 14162d  {1957).

Christophersen, E. Flowering Plants of Samoa. Bul. 128.
Bernice P. Bishop Museum, Honolulu. 1935,

Cook, D. H. and J. H. Axtmayer. A New Plant Source
of Vitamin A Activity. Science 75 (1933): 85-86. Jan. 15, 1932,

Cook, D. H. and J. H. Axtmayer. Nutritional Studies of
Foodstuffs Used by the Puerto Rican Dietary. IV. Extract
of the Annatto Seed, Bixa orellana: lts Preparation and
Physiological Properties. Amer. J1. of Trop. Med. 14 (1)
61.75. Jan. 1934,

Cook, O. F. and G. N. Collins. Economic Plants of Porto
Rico. Contrib. U. S. Natl. Herb. Vol. VIII, Pt. 2. Smith-
sonian Inst., Washington, D. C. 1903.

Council of Scientific and Industrial Research. The Wealth
of India — Raw Materials. Vol. 1. Pub’d by the Council,
Delhi. 1948.

Dalziel, J. M. Useful Plants of West Tropical Africa.
Crown Agents for the Colonies, London. 1948.

Dastur, J. F. Useful Plants of India and Pakistan. 2nd ed.
D. B. Taraporevala Sons & Co., ltd., Bombay. 1951.

de Candolle, A. Origin of Cultivated Plants. Kegan Paul,
Trench & Co., London. 1884,

Degener, O. Flora Hawaiiensis. Pub’d by the author. River-
dale, N. Y. 1946.

de Oliveira Meditsch, J. Bixin from Bixa orellana as an
Adsorption Indicator. Chemist-Analyst 48 (4): 90. Dec. 1959.

Fawcett, W. and A. B. Rendle. Flora of Jamaica. Vol. V.
British Museum, London. 1926.

Geminder, J. J. and E. E. Macdonough. The Use of
Coloring Ingredients in Fatty Food Products, their Physiology,
Chemistry, and Stability. J1. of Amer. Oil Chemists’ Society
34(6): 314-318. June 1957.

Grist, D. H. An Outline of Malayan Agriculture {Malay
Planting Manual No. 2). Dept. of Agric. Straits Settlements
and Fed. Malay States. Kuala Lumpur. 1936.



WOLFE: MULGOBA

Heyne, K. De Nuttige Planten van Indonesie. Vol. 1. 3rd
ed. N. V. Uitgeverijw van Hoeve-'s-Gravenhage/Bandung.
1950.

Hume, E. P. Some Ornamental Shrubs for the Tropics.
Cir. 34. Fed. Exp. Sta. in Puerto Rico, Mayaguez. 1951.

Keller, H. J. Keller Sales & Engineering, Dunedin, Fia.
Personal Communication. Aug. 1, 1960.

Kennard, W. C. and H. E. Winters. Some Fruits and
Nuts for the Tropics. Misc. Pub. 80). U. S. Dept of Agric.,
Agric. Res. Serv., Washington. 1960.

LeCointe, P. Arvores e Plantas Uteis. 2nd ed. Amazonia
Brasileira 11). Companhia Editora Nacional, Sao Paulo. 1947,

Leon, Hno. and Hno. Alain {Dr. J. S. Sauget and E. E.
Liogies). Flora de Cuba. Vol. 1ll. El Museo de Historia
Natural, Colegio de la Salle, Havana. 1953.

Martinez, M. las Plantas Medicinales de Mexico. 3rd ed.
Ediciones Botas, Mexico, D. F. 1944,

Masefield, G. B. A Handbook of Tropical Agriculture.
Clarendon Press, Oxford. 1949.

Mell, C. D. Annatto of Commerce. Scientific American
Supp. No. 2185. Nov. 17, 1917. p. 309.

Menninger, E. A. What Flowering Tree s That? South-
eastern Ptg. Co., Stuart, Fla. 1958.

Morton, J. F. “Lipstick Tree” Valued. Miami News.
July 10, 1959. p. 5.C.
Morton, ). F. Some Useful and Ornamental Plants of

!‘P;e Caribbean Gardens. Caribbean Gardens, Naples, Fla.
55.

Moscoso, R. M. Catalogus Florae Domingensis. Pt. 1. In-
stifuto Botanico, Universidad de Santo Domingo, New
York. 1943,

Neal, M. C. In Gardens of Hawaii. Spec. Pub. 40. Bernice
P. Bishop Museum, Honolulu. 1948.

Nehrling, H. My Garden in Florida. Vol. 1.
Eagle, Estero, Fla. 1944.

Ordetx Ros, G. S. Flora Apicola de la America Tropical.
Editorial Lex, Havana, Cuba. 2.

Pacini, Dr. August J. Delta Pharmaceuticals, Hialeash, Fla.
Personal communication. Oct. 11, 1960.

Pena, Dr. R. Flora Crucens; Apuntes. Imprenta Bolivar
de M. Pizarro, Sucre, Bolivia. 1901.

Perkin, A. G. and A. E. .Everest. The Natural Organic
Colouring Matters. Longmans Green & Co., London. 1918.
Pittier, H. Manual de las Plantas Usuales de Venezuela.

Pub’d by author. Caracas, Venez. 1926,

Pope, W. T. Propagation of Plants by Cuttings in Hawaii.
Cir. 9. Univ. of Hawaii, Agric. Exp. Sta., Honolulu. 1934,

Pulle, A. Flora of Surinam. Vol. Ill. Kon. Ver. Koloniaal
Instituut te Amsterdam. 1934,

Quisumbing, E. Medicinal Plants of the Philippines. Tech.
Bul. 16. Dept. of Agric. & Nat. Res., Manila. 1951.

Record, S. J. and R. W. Hess. Timbers of the New World.
Yale Univ. Press, New Haven, Conn. 1943.

Riel, R. R. Annatto_as a Butter Coloring. Canadian Dairy
and Ice Cream Jl., 37(12): 42-44. Dec. 1958.

American

309

Riel, R. R. and C. A. Gibson. L'‘Annatto, Colorant du
Beurre. Le Quebec Llaitier 17(1): 15-16, 32. Nov. 1958,

Roig y Mesa, J. T. Plantas Medicinales, Aromaticas o
Venenosas de Cuba. Cultural S. A., Havana. 1945,

Safford, W. E. The Useful Plants of the Island of Guam.
Contrib. U. S. Natl. Herb. Vol. 1X., Smithsonian Inst.,
Washington, D. C. 1905.

Schwarz, G., H. Mumm and F. Woerner. Das Farben von
Kasen mit Annatto-und Carotin-Farbstoffen und ihr Nachweis.
%osg(erei-und Kaserei-Zeitung. 9{43): 1430-1433. Oct. 283,

Simmonds, P. L. Commercial Products of the Vegetable
Kingdom. T.F.A. Day, london. 1854.

Smiley, N. Lipstick Has Lots of Uses.
Feb. 21, 1954. p. 7-G.

Standley, P. C. Flora of Barro Colorado Island. Contrib.
from Arnold Arboretum, Harvard Univ., Jamaica Plain,
Mass. 1933,

Standley, P. C. Flora of Costa Rica. Pt. II. Pub. 392. Bot.
§g§7 Vol. XVIli, Field Museum of Nat. Hist, Chicago.

Standley, P. C. Flora of the Lancetilla Valley, Honduras.
Pub. 283. Bot. Ser. Vol. X. Field Mus. of Nat. Hist.,
Chicago. 1931,

Standley, P. C. Flora of the Panama Canal Zone. Contrib.
U. S. Natl. Herb. Vol. 27. Smithsonian Inst., Washington,
D.C. 1928.

Standley, P. C. Flora of Yucatan. Pub. 279, Bot. Ser.
Vol. 1Il, No. 3, Field Museum of Nat. Hist., Chicago. 1930.

Standley, P. C. Trees and Shrubs of Mexico. Contrib.
from U. S. Natl. Herb. Vol. 23, Pt. 3. Smithsonian inst.,
Washington, D. C. 1923.

Sturtevant, E. L. Sturtevant’s Notes on Edible Plants (Ed'd
by U. P. Hedrick). New York Agric. Exp. Sta., Geneva,
N. Y. 1919,

Vanksch, G. J., H. van Genderson and H. H. Vink.
Chronic Tolerance of Annatto Dye. Z. Lebensm. Untensuch
v.-Forsch. 111, 93-108 (1959); fr. Chem. Abstr. 54(5); Mar. 10,
1960. 4942b.

von Hagen, W. Achiote, the Blood Tree. JI. New York
Botanical Garden 41(484);81-86. Apr. 1940.

Watt, Sir G. The Commercial Products of India. John
Murray, london. 1908.

Wester, P. J. Food Plants of the Philippines. Bul. 39,
?;gded. Philippine Dept. of Agric. and Nat. Res., Manila.

Williams, R. O. Useful and Ornamental Plants in Zan-
zibar and Pemba. Govt. Ptr. Zanzibar Protectorate. 1949.

Williams, R. O. and E. E. Cheesman. Flora of Trinidad and
Tobago. Vol. 1, Pi. of Agric., Trinidad and
Tobago, Port-of-Spain. .

Williams, R. O. and R. O. Williams, Jr. Useful and Orna-
mental Plants of Trinidad and Tobago. 4th ed. Guardian
Comm’l Pty., Port-of-Spain. 1951.

Woman’s Club of Havana. Flowering Plants from Cuban
Gardens. 2nd ed. Criterion Books, New York. 1958.

Miami Herald.

THE MYSTERY OF THE MULGOBA

H. S. WoLFE
Professor of Fruit Crops
University of Florida
Gainesville

The writer has long been puzzled by the
almost complete absence of the Mulgoba
mango from lists of superior varieties pre-
pared by many different authorities in India.
It is such a delicious fruit that it is hard to see
why it should be so ignored when many
varieties much inferior to it are listed and
described. As the result of much searching
of the literature and considerable contempla-

tion, the conclusion has been reached that
this variety may not be known in India except
as imported from Florida.

The original shipment of Mulgoba trees (2)
was made by G. Marshall Woodrow, who was
then Professor of Horticulture at the Agricul-
tural College, Poona, India. The description
which was published in the report of Pomol-
ogist Van Deman in the 1889 Report of the
Secretary of Agriculture reads as follows:

“Mulgoba—very large fruit, averaging about
one pound. Skin greenish yellow, rarely with
any blush.”

One recognizes at once that this description
does mnot fit the variety we know by that



