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Otavalo
(i8 families)

Cereals and products’

Cotocollao
(30 families)

families
consum-

ing

Cuenca
(50 families)

capita/
day

%
families
consum-

ing

Litoral

Quinind#{233}
(25 families)

g/
capita/

day

families
consum-

ing

Manta
(16 families)

capita/
day

%
families

consum-
ing

1(8)
40
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61
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100

56

11

17

100

72

11

146

8
*

38
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59

116

294
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*

13
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100

90

97

87

3
70

97

87

100

80

83

9()

:33

93
100

1(8)

67

65

36

39

31

1

1

281

14

63

17

57

53

266

11

76
9

98

94

100

50

38

44

100

88

100

64
72

92

8

64

101)

100

10(1

38

76

54

55

9

23

3

152

30

66

13

33
55

4

332

15

82

capita/
day

3
40

98

3

15

94

27

43

45
256

102

7

9

268

19

82

3

36

100

100

32

100

100

92

92

84

10(1

100

40

68

96

100

100

72

%
families

consum-
ing

37

100

100

6

75

94

94

100

100

10()

88

10(1

25

100

100

100

50

capita/
day

3
15

98
*

7

21

8

15

19

329

19

150

80

11

57

Maizeb

Wlmeat

Rice

Barley

Quinoa

Rye

Oats

Starchy roots,� tubers,

etc.

Pulses, nuts, oil seed”

Vegetables

Fruits (except bananas

and plantain)
Bananas and plantaimi�

Meat, chicken

Fish

Eggs

Milk, cheese1

Fats, oils

Sugars

Chocolate, coora

* Indicates less than I g.

a Bread weights reduced l)\’ /4 to be comnparable with amr-dry graimi.

b Weights of hominy anti fresh mmmature maize reduced by 2/3 to be comnparable with air-dry grain. Weights of

fresh tender maize reduced by 3/, to be comparable with air-dry grain.

C Weight of dried oca multiplied by factor 2 to be comparable with fresh oca. Weight of yuca flour multiplied

by factor 3 to be comparable with fresh yuca.

(I Weights of fresh or cooked legumes of all classes divided by factor 2 to be comparable with dried legumes.

C Weight of banana flour multiplied by factor 4 to be comparable with fresh bananas.

/ Weight of cheese multiplied by factor 7 to be comparable with liquid milk. Weight of dried whole milk multi-

plied by factor 7 to be comparable with liquid milk.
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TABLE II

Average Consummmption of Various Foods per Capita per Day for Entire Survey Group

amid Percentage of Families Consuming Each

Since food consumption and food habits

cannot be adequately studied without ref-

erence to cultural, social and climatic factors, a

brief description of each area studied is in-

cluded. With these are some comments per-

tinent to nutrient consumption and possible

adequacy or inadequacy. These are pur-

posely kept to a minimum, for it must be bormie

in mind that this was solely a study of food

consumption amid eating habits, not of nutri-

tional status.

Table I indicates a low average consumption

of calcium in every area studied. In Manta,

where it was lowest, 75 per cent of the families

consumed an amount less than 25 per cent of

the calculated recommendation, while no

single family consumed as much as 50 per cent

of that recommendation. In no area studied

was there any single food other than milk (or

cheese) which furmiished substantial amounts

of calciumii. Imi view of recent findings reported

by Hegsted,5 it would be inappropriate to as-

sunie that serious calciumn shortages do exist

among any of these groups without confirm-

atory clinical and laboratory studies.

In every area studied, vitamin A (as caro-
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Sierra Litoral

Item

Products of

animal origin

Pulses, nuts, oil

seeds

Maize and maize

products

Rice

Other cereals

Banammas and

plantain

Other foods

Ota- Coto-
valo collao

3 37

43 6

35 10

11 26

8 21

Cuenca

38

11

9

:32

10

Qui-
nind#{233}

51

11

15
12
4

7

Manta

fish:

55
other:

1(1
4

1(1

7

7

TABLE IV

Contributiomm of Proteimis, Fats and Carbohydrates

to Total Calories (percentage)
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tene) is available, though the pre-formed vit-

amin is generally in very low supply. In

Manta every family met the full recommenda-

tion due, to a considerable extent, to the large

amount available from bananas, a staple food.

In Otavalo, and to a lesser extent in other

areas of the Sierra, vitamin A is available from

a limited number of good food sources. Some

families received very large quantities and

others almost none during the survey period,

even though the average intake for the group

may have been close to the recommendations.

Only in the Otavalo group, despite the

extremely low intake of meat and other animal

products, did every family meet the recom-

mendations for iron, thiamine and niacin. In

no other group did all families meet the calcu-

lated recommendations for any one of these

three nutrients. Higher intakes of whole

grain cereals and legumes in Otavalo accounted

for much of this difference.

Vitamin C is reasonably well distributed

among available food items; those foods which

were the most important sources in the various

areas, during the survey periods, were plan-

tam in Quinind#{233} and Manta, zambo (a squash)

in Otavalo, potatoes and turnip greens in

Cotocallao and these with a variety of other

roots in Cuenca. However, none of these are

eaten raw and some may be stored for rela-

tively long periods at certain times of the

year. In the Institute of Nutrition, there are

as yet no available data for vitamin loss during

storage and preparation of foods.

Cereal grains, roots and tubers are impor-

tant components of the basic diet in the areas

studied in the Sierra. In Otavalo the legume

is also a basic food, high in carbohydrate. In

the coastal areas, these foods are, at least in

part, supplanted by the banana, often con-

sidered to be poor as a basic carbohydrate food

because of its low quality protein. However,

those population groups studied, who used the

banana in amounts up to 330 g/capita/day,

are probably not appreciably low in good qual-

ity protein intake. A group of plantation

workers, living on the plantations amid out of

easy comitact with the shopping center at

Q uinind#{233}, would probably present an emitirely

different dietary picture.

The consumption of animal products is rela-

tively low in the Sierra, especially among the

rural groups. The indigenous people in the

Otavalo area do not and apparently never

have hunted or fished. Generally, animal

products are consumed at home only by those

families beginning to break away from tribal

customs. The average consumption of total

protein was relatively constant in all areas

studied varying between 51 to 56 g/person/day.

TABLE III

Percentage Distribution of Protein

Amomig Several Food Sources

\ Sierra Litoral

Ota- Coto- Qui-
Item valo collao Cuenca nind#{233} Manta

Proteins 13 12 11 11 14

Fats Il 17 20 18 12

Carbohydrates 76 71 69 71 74

The proportion of animal protein, however,

varied from 3 per cent in Otavalo to 63 per cent

among the fishermen.

A few foods, unknown in many areas of the

world, are of particular interest because of

rather exceptional nutritive values and deserve

brief memition here.

Q uinoa (Chenopodium quinoa) is a cereal

which grows higher on the mountains than

other cereals and is used by the rural imidigenous
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people over a large part of the Sierra. Among

cereals grown in Ecuador, it ranks with the best

in all the more important nutrients and is ap-

preciably higher than others in calcium. The

calcium values for Quinoa, wheat, oats, rye,

barley, rice and corn, in mg/100 g, are 72, 52,

52, 51, 38, 14 and 8 respectively.9

The naranjilla (Solanum quitoensis, Lam)

which grows only in Ecuador is an important

source of vitamin C.’ It is inexpensive and

well liked as juice or for flavoring puddings or

cereal gruels.

Chocho (Lupinus sp.) is a legume grown and

used by indigenous people in some parts of the

Sierra. It is an important source of vegetable

protein, having more than twice the protein in

the commbnly used peas and beans and 50 per

cent more than peanuts and soya beans.9 As

is customary in Ecuador in the case of other

legumes, it, too, can be made into flour and

used as a thickening agent in food preparation.

OTAVALO

The Otavalo data were obtained from two

indigenous villages, namely Peguche and La

Bolsa, with populations of approximately 800

and 225 respectively.’0 These villages lie

close to the city of Otavalo, at the head of a

valley running between the two cordilleras

of the Andes. The altitude is 7,396 feet.

The mean annual temperature is 57.4#{176}F and

mean annual rainfall 42.9 in.”

Peguche residents are land-owners. La

Bolsa is part of a large hacienda. In both vil-

lages, each family grows corn, beans, other cere-

als, potatoes, and other starch roots and zambo

(a squash) in a small plot surrounding the

house; in La Bolsa, however, half the crop goes

to the hacienda owner. Leafy vegetables used

are not cultivated.

Both Peguche and La Bolsa are communi-

ties of weavers. In Peguche the Spanish

loom is used and woolen suiting is the chief

product; in La Bolsa the indigenous loom is

used for weaving ponchos (the overcoat of the

Andean male); two types of spinning wheels

are used in both communities�

Most foods are produced at home. Principal

food items purchased for use at home are beef

fat, unrefined salt and unrefined sugar. These,

especially fat and salt, are expensive and are

used in small amounts. A piece of fat the

size of one’s thumb or smaller may season a

dinner for six. Sugar is often used for flavor

in those same dishes which at other times are

seasoned with salt, as humitas (a traditional

food made of mature green corn, ground and

wrapped in husks for steaming) , cereals and

squash. Since the use of animal food is so

limited, it seems that the total salt intake must

be very low. While no quantitative measure of

salt used was possible, the senior author esti-

mates the daily intake of sodium per person to

have been under 2 g and perhaps no more than

1 g.

It was impossible to obtain quantitative data

on foods eaten at the Saturday fair in Otavalo,

though it was observed that these foods do dif-

fer from those used at home in some important

respects. Foods sold in the market, and obvi-

ously eaten by some members of the study

families, include fried meat chips, a stew of vis-

cera, a variety of breads, bananas, oranges and

other fruits. Since these, especially the meat

product, are sold in very small amounts, and

only to the older members of the family who go

to the fair, it is improbable that these affect the

complete diet to a very great extent.

Quantitative data for a five-day period mdi-

cate a diet which is, perhaps, better than is

generally assumed for this population group.

Further information , concerning utilization of

plant proteins in general and the amino acid

content of specific legumes in use in the area, is

necessary for drawing definite conclusions rela-

tive to protein adequacy. Of special interest

here are findings reported in a recent paper by

Hegsted, et a!.,’2 and earlier work reported by

Hegsted, et al.’3 and Bricker, et a!.’4 Further

information concerning niacin will have special

interest value because of its relationship to

tryptophan, especially where corn is a basic

food and where consumption of animal protein

is low. Low calcium intakes and newer re-

search relative to calcium utilization and

needs8 in Peru indicate a need for clinical work

before any definite conclusions can be drawn in

respect to this nutrient. Calories may be

somewhat low; however, at the time of this

study when no planting was being done, life in
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the villages was more or less sedentary. The

low intake of fat, especially of animal fat, is

of interest, as well as the low-salt intake al-

ready noted. Vitamin C intake would no doubt

be lower at another season when stored foods

are used. At this time, there are no values

available in Ecuador for loss of this and other

nutrients in food preparation.

COTOCOLLAO

Cotocollao is a more or less typical Spanish

town of 6,550 population,” lying about five

miles north of Quito, the capitol city, and con-

nected with Quito by a good paved road. It is

at an altitude of 9, 184 feet. The mean annual

temperature is 55.9#{176}F and the mean annual

rainfall 31.3 in.”

The population is largely Mestizo, though a

few indigenous families are found, and the pre-

dominance of indigenous stock is quite obvious

in many. Perhaps the chief industry is pot-

tery-making, though many small merchants,

bakers, tailors and shoemakers care for the

needs of the community. In the survey sam-

pie, no person commuted to Quito to work.

Many families have gardens, and considerable

quantities of onions are grown in and about

Cotocollao for the Quito market, thus becoming

a money crop of some importance.

Data show definite tendencies away from the

diet followed by the indigenous group through

the use of more meat and milk and less leg-

umes; more refined cereals; more bread and

pastes made from wheat and less corn; more

rice and potatoes in place of other roots and

tubers. The diet is better than the Otavalo

diet in respect to calcium and riboflavin. Cal-

ories as calculated are somewhat low by com-

parison with the standards used. However,

many of the adults do have sedentary occupa-

tions.

Fat consumption is higher than in Otavalo

and the percentage of animal fat is much

greater; the diet would nevertheless be con-

sidered low in fat by North American stand-

ards. Total protein is somewhat less adequate

than in Otavalo but the animal protein is much

increased. Very high niacin intake is in part

to be attributed to the large per capita con-

sumption (261 g) of a potato of very high niacin

content.

As in most Mestizo populations in Ecuador,

coffee is well liked, usually with sugar and a

large quantity of milk. It is definitely pre-

ferred with milk, especially for breakfast, and is

usually taken black only if the family cannot

afford milk. A strong black coffee called

“tinto” is also used, especially after other

meals, but not regularly by the poorer families.

It was observed that nearly all families in the

Cotocollao study, where milk was readily avail-

able, did have it at least for the morning coffee,

even though a fair percentage of the families

would be considered quite poor. It is of interest

to nutritionists that when milk is so used, it is

shared by practically every member of the fam-

ily.

With a higher consumption of animal prod-

ucts and a more refined salt more readily avail-

able, the sodium content of the diet is undoubt-

edly greater than in Otavalo. Salt is still rela-

tively expensive however, and it was observed

to be used in limited amounts. It is estimated

that sodium consumption would probably not

exceed 3 to 4 g/person/day or approximately

one-half that in the United States.

CUENCA

Cuenca, one of the principal cities of Ecua-

dor, has a population of 39,938. “ It is situ-

ated in the southern paft of Ecuador, at an a]-

titude of 8,331 feet.’6 The mean annual tem-

perature is 56.7#{176}F and the mean annual rain-

fall 29.8 in.”

The survey sample was selected from three

barrios or parishes, known to be areas of median

or low socio-economic level. The population of

the city is Spanish and Mestizo, though many

indigenous groups live both north and south of

the city and set up large daily markets of food

products and other items within the city. The

chief agricultural product of the area is sugar

cane; the chief manufactured article the Pan-

ama hat. The larger part of the population of

the city itself is Mestizo; every family of the

survey sample was so classified. Cuenca is

proud of its Spanish heritage and its, cultural

advantages; it is a city of many beautiful

churches, a university and a teachers’ college,
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afl(l good private and mumiicipal schools at both

primary and secondary levels.

There is a greater usage of refined cereals

here than in Cotocollao, and quinoa, a cereal

grown high in the mountains and well-liked by

the indigenous people, did not appear at all

among the families of the survey sample for the

seven-day period. Corn is a basic food, usually

used as mote or honiiny which is made from

dry corn without the addition of ash or any al-

kaline salt. It may be eatemi as often as three

times daily.

Due to the relatively high consumption of

milk and cheese, intakes of calcium and ribo-

flavin are greater than in any other survey

sample. Apparently, in none of these areas

was any other food eaten which would furnish

amounts of calcium or riboflavin that would al-

ter the relative imnportance of milk and cheese as

sources of these nutrients.

As in other areas, actual caloric needs may

well be less than calculated due to the sedentary

work of many men and very light housekeeping

chores.

Fat consumption, though highest of all

groups studied, furnishes only 20 per cent of

total caloric intake. The ratio of animal fat to

total fat does not differ from that for Cotocol-

lao. Values for total protein as well as the ra-

tio of animal protein to total protein are the

same for Cotocollao and Cuenca.

Again, as in Cotocoflao, it is estimated that

the daily sodium consumption would probably

not exceed 3 to 4 g or approximately one-half

that in the United States.

QUININDI�

Quinind#{233} is a rural village in the low tropical

area of Ecuador which lies along the length of

the coast, extending east to the first cordillera

of the Andes. The village is situated at the

confluence of two rivers, some 75 miles up the

river from Esmeraldas, the seaport from which

bananas from the area reach the world market.

Though there has been a village at this point

for many years, it consisted of some half-dozen

houses until the road was opened to Quito (130

miles) in the late 1940’s. At the time of the

study there were more than 100 houses and

some 800 to 1,000 inhabitants in Quinind#{233}

proper.’#{176} This population was mriade up of

both Mestizos fromn the Sierras amid Negroes

from the coast, the latter predominating in

number. A considerable number of foreigners

are to be found in or near Quinind#{233}, both as

plantation owners and as employees of a for-

eign-owned banana company. The village is

the trading center for quite a large area.

Practically all land in the area which is readily

accessible by river or road is under cultivation

in bananas.

Quinind#{233} is at an altitude of 262 � The

mean annual temperature is 77#{176}F.tm’ Though

there are no available figures for mean annual

rainfall, there are quite heavy rains for six

months or more beginning in January.

This was the first group studied for which the

caloric intake equaled the calculated recom-

mendations for calories. As in all cases, cab-

ries for adults were calculated for moderate ac-

tivity. It is felt that this may actually come

closer to actual needs than in other areas. A

number of men in this group were stevedores or

worked in the plantations, doing reasonably

heavy work. It was noted, however, that

many of these did not regularly work as much

as a five-day week, depending to a certain ex-

tent upon weather and sometimes, apparently,

on choice. Household tasks are light and many

women as well as some men would have been

considered as sedentary had actual activity of

individuals been evaluated. Most of the Ne-

gro men, who do the heaviest work, show good

musculature but decided leanness, while among

children, there seem to be many who are tall

but quite thin and with poorly developed mus-

cles. Some women among the Negro popula-

tion should be classified as somewhat obese.

Of all nutrients in Quinidi, calcium and ribo-

flavin are in shortest supply (Table I). It is

interesting to note that average protein con-

sumption is not poor and despite high prices

more than half is of animal origin. Most of the

milk used was in the form of an imported dried

whole milk. The variety of meats and fish

used was larger than in other areas studied.

Increased consumption of animal products

increased sodium intake in this area; however,

at the same time, bananas and plantain, which

are very low in sodium and which were never
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observed to he seasoned with salt, did replace

SOIi1C of the cereals amid tubers used in the Si-

erra. Again it is estimiiated that sodium con-

sumption would probably not exceed 3 to 4 g

person’day or approximately one-half that in

the United States.

MANTA

The Manta group was composed of fishermen

living on the edge of Tarqui, a section of about

500 families on the eastern side of �\Ianta, a

growing commercial city of approximately

20,000 population.tm’ Fishing is an important

industry ; fish brought in are shipped to the

Sierra, by air, either as fresh or quick-frozen,

exported as quick-frozen, or used for local con-

sumption. For only a few mnonths at the time

of this study, a canned tuna was being produced

for the first time.

Manta is at sea level. The mean annual

temperature is 77#{176}F and the annual rainfall

varies from a trace to 15.6 mu

Neither Tarqui nor Manta has a municipal

water supply. Water is brought in large trucks

and sold to long lines of peopl#{231} who await each

truck’s arrival. Drinking water, sold from

kegs transported by burros, is available to fam-

ilies of considerable economic means.

The population of Manta is largely Mestizo,

with a few Negroes, Chinese, East Indians and

Whites; the Whites from a number of European

countries or the United States. The fishermen

are Mestizo. While indigenous groups, with

indigenous habits, are not found, the fishermen

are probably descended from tribes who fished

in these waters many generations ago. These

coastal tribes have recently been identified with

the Mayans. The Incans are not known to

have ever beerr in this area.

Table I indicates a very low caloric intake for

Manta subjects. It is felt that this figure is

without doubt too low. Some error has prob-

ably been introduced by using too low a fat

value for fish. Since few types of fish had been

analyzed in Ecuador at the time of this study, a

value for salt-water fish from the Institute of

‘Nutrition in Columbia has been used. The

same value is being used for all fish, though

four different types were commonly used by

families of the survey samnple durimig the study

period. The value used was moderately low in

fat. In cases where the daily per capita con-

sumption averages I 50 g, and the value is

markedly low in relation to the true fat content

of the fish consumed, there would be consider-

able difference between the actual average con-

sumption of calories and that calculated in this

study.

No other group in the entire survey appeared

to be as physically fit as did the young men of

Manta. They are relatively short, seem to

have excellent musculature (the upper part of

the body being most developed) and have no

appearance of leanness or obesity. Some

women are obviously overweight. The caloric

recommendation, as in all studies, was calcu-

bated for moderate activity. Although the

fisherman expends considerable energy while

bringing imi the catch, this is not for a prolonged

period and much of his day may be spent at

sedentary tasks such as making and mending

nets. Again, household tasks are light.

No other group studied presented such a low

calcium intake. It was impossible to get in-

formation indicating that any fish bones were

actually consumed. Also thiamine and ribo-

flavin intake are lower than in any other group.

The high proportion of protein which is sup-

plied by animal sources, especially fish, is shown

in Table III. It is also of interest that where

three meals a day are routine, there were very

few meals at which no flesh food was served.

The consumption of flesh foods is relatively

high here, but intake of milk and cheese is

lower than in any other area studied with the

exception of Otavabo. Total sodium intake per

person per day, from natural food sources, is

probably not greatly different than in Quinind#{233}

and again as in Quinind#{233}, bananas and plantain

replace much of the cereals and tubers used in

the Sierra. It is estimated that in Manta,

also, total sodium intake per person per day

would probably not exceed 3 to 4 g.

SUMMARY AND CONCLUSIONS

Quantitative data on family food consump-

tion in five areas of Ecuador are presented to-

gether with some description of the climatic, ra-

cial and socio-ecomiomic factors characterizing

each area.
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While no definite conclusions as to actual

adequacy of the various diets can be drawn

without clinical studies, data do include ade-

quacy in percentages of generally used and well-

defined standards.

Though it is well understood that food sup-

ply is not over abundant in any area studied,

it can be pointed out that in every area most

nutritents (with the notable exceptions of cal-

cium and animal protein) are available in rea-

sonable supply, and a more nearly adequate in-

take could be assured to more people through

education at the family level. Foods which

are important to the nutrient content of the

present diet and which are well-accepted,

though perhaps not popular with all population

groups, must not be overlooked in agricultural

and economic planning.

Data indicate that calories are, perhaps, in

somewhat short supply. The intake of some

other nutrients is also low in a relatively large

percentage of families, and some families do

far less well with respect to other nutrients than

with calories. Unless caution is exercised in

increasing caloric consumption, there is a possi-

bility that other deficiencies may develop

through imbalances. Increased production of

food fats, which is taking place through a grow-

ing vegetable oil industry in Ecuador, can be

most important in helping to alleviate caloric

shortages. However, increased availability of

food fats which are generally low in nutrients

other than calories may necessitate more em-

phasis on nutrition education rather than less.

Also, as elsewhere and in other times, the

rural inhabitant moving to an urban area

where he will no longer produce his own food

supply but will be dependent upon cash with

which to purchase it, will likely find the greatest

difficulty in providing an adequate diet. While

economic and industrial growth will bring more

people to urban areas, improved agricultural

methods and transportation, which are being

given much attention in Ecuador at this time,

will make a better food supply available to

more people. As more people can enjoy

greater opportunities in food selection, a better

understanding of food needs and food values

gains added importance.
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