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SOURCE OF THIAMINE

Analysis of per capita village sources revealed that im-
ported foods were a major source of this nutrient in most Eskimo
and Indian diets, primarily from bread and cereal products. They
provided from about one-fourth of the total per capita intake in
Shungnak to about one-half of it in Allakaket (Tables 23 and 24).

Meat and fish were the chief local sources of this nutrient.
Meats were the important source in the north, and fish in the
southwestern villages.

Vitamin preparations were a major source of thiamine in
the Eskimo villages (coded under miscellaneous on Table 23), but
only for the child who received a multiple vitamin preparation in
the school lunch program.

From our records, it appeared that neither meat nor fish
was an outstanding thiamine source in Newtok. However, very
few records were collected at the time of the year when meat was
available in this area. Yet, muskrat, seal and wildfowl were sea-
sonally important foods in this village. Most of the Newtok diet
records were collected in late fall and winter when dried or “poke”
fish (herring) were the most common protein foods, accounting

TABLE 24.—PROPORTION OF THIAMINE FROM LOCAL
AND IMPORTED FOODS
All Age and Sex Groups, All Seasons, By Village

Thiamine Source
Number| Per
Village of Capita | Local | Import | School | Vita- [Mixed
Records| Intake | Foods| Foods | Foods |mins*|Foods
N. Ceniral Athapascan
Allakaket........... 257 | 1.87710.327 ] 0.653 | 0.021 {0.844 | 0.032
Huslia.............. 369 1.119/0.288 ; 0.694]........ 0.105 | 0.032
Northern Eskimo
Point Hope......... 362 1.698 [0.409 0.808 0.418 10.032 | 0.031
Noatak............. 462 | 1.646 10.495 0.644 | 0.317 ]0.104 | 0.086
Shishmaref.......... 372 1.705 |0.489 0.468 | 0.705 {0.009 | 0.034
Shungnak. .. .. e 285 1.82810.691 0.420 0.452 [0.195 | 0.070
Southwestern Eskimo
Akisk. ... .......... 228 1.718 {0.521 0.630 | 0.509 |...... 0.058
Napaskiak.......... 422 1.44410.494 1 0.569 } 0.3621}...... 0.019
Kasighuk............ 351 1.770 10.563 0.716 { 0.422 (0.018 { 0.051
Hooper Bay......... 1212 | 1.628 [0.492 0.689 | 0.347 10.055 | 0.045
Newtok............. 247 1.097 10.238 | 0.444 | 0.403 [0.011 | 0.001

* From vitamin preparations taken at home. Those given at school are included under school.
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for three-fourths of the total protein intake on adult diets (Tables
23 and 24).

Unequal distribution and use of local food resources
throughout the year probably accounts for some of the variable
thiamine intakes in all villages. High intakes were recorded more
frequently when supplies of fresh meat were abundant. Fresh
foods are especially relished after prolonged periods of dried prod-
ucts on the menu, or when rations have been limited for some
time. When first plentiful, the fresh foods are often eaten in
larger than normal quantities. Extremely low thiamine intakes
occurred chiefly in the southwest tundra villages, usually during
periods when dried fish was the major protein food. In this area
fish provided from about 46 percent of the total protein at Akiak
to about 83 percent at Kasigluk. In contrast, at the northern vil-
lages fish protein provided as little as 9 percent of the tofal at
Point Hope to about 36 percent at Noatak.

Several of the food fishes used in significant amounts on
southwestern Eskimo diets, namely blackfish, herring and smelts,
were found to be low in thiamine. The most common specie of
herring used in Alaskan Eskimo diets, Clupea harrengus, has been
found to contain thiaminase, the enzyme which destroys thiamine.
Certain species of whitefish, smelt and ling cod, belonging to the
same genus as those found in Alaska have also been found to con-
tain the enzyme®®. This is of particular interest since some of
these fish are usually eaten raw frozen or raw dried. In southwest
Eskimo diets, for example, one-half or more of the fish protein
came from the raw, dried produet (Napaskiak-salmon, Kasigluk-
salmon and whitefish, Newtok-herring), mostly the fillet portion
although the skin was also eaten. At Hooper Bay and Akiak one-
fourth or more of the fish protein came from the raw, frozen
product, the greater share of it from a combination of whitefish,
blackfish, or needlefish. At the northern villages of Allakaket,
Noatak and Shungnak, approximately one-third of the protein
came from fish and at Allakaket and Shungnak one-haif or more
of it came from the raw product (Table 76, Chapter V).

According to the ICNND Study®®, urinary thiamine ex-
cretion values were found to be within the acceptable to high range
except for women at the tundra village of Newtok who had ex-
treme low values. Generally, the values for children were higher
than for adults in all study villages except at the two Indian vil-
lages of Huslia and Allakaket. The multiple vitamin preparation
given the Eskimo children as part of their school lunch undoubt-
edly accounted for this.

The only significant regional differences in thiamine intake

62



noted in the 2 to 6 year age group were (1) occasional extremely
low thiamine intakes in the southwestern area, especially in New-
tok as has been pointed out and (2) much lower mean daily intakes
and higher percentages of deficiency among Athapascan Indian
children at the six year age level. The school lunch served at the
Eskimo schools and the multiple vitamin preparation given them
probably accounts for their higher mean daily intake (Table H-1,
Appendix).

Imported foods accounted for over half of the mean daily
thiamine intake at all age and sex levels. Breads and cereal prod-
ucts were the most important source for all groups except children
attending school. For them pharmaceutical vitamin preparations
contributed the greatest amount. The only other significant thi-
amine sources were meat and fish which served as important
sources for all age and sex groups, but especially for the adult
male (Tables H-2 and H-3, Appendix).

1. Riboflavin

Mean daily intakes of riboflavin at the various age levels
and for both sexes were also more than adequate when compared
with the National Research Council recommended allowances.

TABLE 25.—RIBOFLAVIN INTAKES ON ALASKAN ESKIMO
AND INDIAN DIETS
All Areas and Villages, All Seasons, By Age and Sex
In Milligrams

Riboflavin Intake
Number | - Mean

Age-Sex Category of Daily Intake Percent

Records Intake Range Under

(mg) (mg) NRC(*)
Adult male 20-60 yrs............ 746 2.990 {.357-17.372 28.9
Adult male 60 + yrs. .. ......... 112 2.541 | .488-9.329 36.1
Male 13-19 yrs. ................ 303 3.122 1.201-10.312 40.6
Adult Female 2060 yrs.......... 633 2.625 |{.309-11.231 25.7
Adult Female 60 + yrs. .. ...... 120 2.093 |.388-11.365 4.4
Female Pregnant........... .... 121 2.727 |.528-11.688 41.6
Female Lactating. .. ............ 193 2.481 |.447-10.124 61.4
Female 13-19 yrs................ 208 2.922 | .488-9.329 37.5
School Child 7-12 yrs............ 916 2.981 | .250-7.975 25.6
Preschool 2-6yrs................ 843 1.914 | .306-7.483 25.6
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However, one-fourth or more of the riboflavin intakes for all age
groups and both sexes were below the National Research Council
recommendations, with lactating women having the highest per-
cent deficiency by these standards (Table 25).

Source of Riboflavin in the Diet

Meat was the major source of this nutrient in the northern
villages and fish in the Southwest. Milk and bread products were
also significant sources of this nutrient in most villages although
their use varied from village to village. Judicious use of four food
groups—milk, meat, fish and bread products—should assure an
adequate intake for all age and sex groups. The use of dried milk
powder in the preparation of the varieties of homemade bread,
including hotcakes, would be particularly desirable in villages like
Napaskiak, where the supply of fresh meat and fish produects is
limited during the greater part of the year (Tables 26 and 27).

Pharmaceutical vitamin preparations were an important
source of this vitamin for the Eskimo school child (Tables I-1
through I-3, Appendix).

TABLE 27—PROPORTION OF RIBOFLAVIN FROM LOCAL
AND IMPORTED FOODS
All Age and Sex Groups, All Seasons, By Village

In Milligrams
Riboflavin Source
Number| Per
Village of Capita | Local | Import | School | Vita- {Mixed
Records | Intake |Foods| Foods | Lunch | mins | Foods
Northcentral Athapascan
Allakaket........... 257 2.299 0.634 | 0.735| 0.120 {0.757 | 0.053
Huslia.............. 369 1.608 10.575| 0.889{........ 0.088 | 0.056
Northern Eskimo
Noatak............. 462 2.802 |1.808 { 0.620 | 0.179 [0.059 | 0.226
Point Hope......... 362 3.030 |1.559 | 0.862 | 0.458 [0.032 | 0.119
Shishmaref.......... 372 3.168 [1.606 | 0.686 | ~0.792 {0.008 | 0.076
Shungnak........... 285 3.758 12.359 | 0.452 | 0.486 (0.219 | 0.242
Southwestern Eskimo
Akiak.............. 228 2.727 11.288 | 0.756°| 0.580 |...... 0.103
Napaskiak.......... 422 1.643 10.657 | 0.521 0.437 |...... 0.028
Kasigluk......... .. 351 2.449 [1.174 | 0.732 0.462 (0.015 | 0.066
Hooper Bay......... 1 1212 2.303 1.150 | 0.669 | 0.383 {0.052 | 0.049
Newtok............. 247 | 2.534 j1.585 | 0.477 | 0.460 10.011 | 0.001
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Ill. Niacin

Mean daily niacin intakes were high for all age groups and
both sexes, and relatively few diets showed deficiencies of this
nutrient (Table 28).

Meat was the major source of niacin in northern diets and
fish in those of the Southwest. Bread products contributed signif-
icantly to the total intake in all villages since enriched flour was
used in the preparation of the homemade varieties (Tables 29 and
30). Pharmaceutical vitamin preparations were an important
source but their use was largely confined to the Eskimo child of
school age (Tables J-1 through J-3, Appendix).

ASCORBIC ACID

Mean ascorbic acid intakes below National Research Coun-
cil recommendations were high at all age and sex levels. Three-
fourths or more of all diets were deficient by these standards
(Table 31). A review of the ascorbie acid intake level in the diet
of the child aged 2 to 5 years, revealed that deficiencies were high
in all three geographical areas but that the percent with “no”
ascorbic acid was highest among southwest Eskimos (36 percent)
(Table 32).

TABLE 28.—NIACIN INTAKES ON ALASKAN ESKIMO
AND INDIAN DIETS
All Areas and Villages, All Seasons, By Age and Sex

Niacin Intake
Mean
Age-Sex Category Number Daily Intake Percent
of Intakes Range Under
Records (mg) (mg) NRC(*)

- Adult male 2060 yrs. .. ....... .. 746 41.1 8.6-136.8 10.3
Adult male 60 + yrs. . .......... 112 35.3 4.7-96.2 13.4
Male13-19yrs. .. .............. 303 37.4 6.2-102.7 15.9
Adult Female 2060 yrs.......... 633 34.6 | 6.8-131.7 10.7
Adult Female 60 4+ yrs.......... 120 29.2 | 8.8-119.0 15.3
Adult Female Pregnant. ......... 121 37.9 | 10.1-112.1 15.2
Adult Female Lactating. .. ... .. .. 193 37.4 | 28.4-158.8 11.7
Female 13-19yrs................ 298 32.6 4.7-96.2 10.4
School Child 7-12 yrs............ 916 30.2 3.9-77.3 10.9
Preschool 2-6 yrs................ 843 19.9 1.6-85.5 13.0
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TABLE 30.-—PROPORTION OF NIACIN FROM LOCAL
AND IMPORTED FOODS
All Age and Sex Groups, All Seasons, By Village
In Milligrams

Niacin Intake

Number| Per
Village of Capita | Local | Import | School | Vita- |Mixed
Records | Intake |Foods| Foods | Lunch | mins | Foods
N. Central Athapascan
Allakaket........... 257 28.8 |1 16.5 6.1 0.1 5.4 0.7
Huslia.............. 369 21.2 | 13.9 5.9 (........ 0.7 6.7
Northern Eskimo
Point Hope. . ....... 362 26.8115.6 6.9 2.9 0.3 1.1
Noatak............. 462 32.8 | 21.8 5.9 2.1 0.7 2.3
Shishmaref.......... 372 32.4 ; 22.5 4.2 4.8 0.1 0.8
Shungnak........... 285 34.7 | 24.1 3.9 3.4 1.3 2.0
Southwestern Eskimo
Akiak.............. 228 34.8 | 25.6 4.7 3.6)...... 0.9
Napaskiak.......... 422 34.9 | 26.8 5.2 2.5 |...... 0.4
Kasigluk............ 351 40.8 | 29.5 6.9 3.0{ 0.1 1.3
Hooper Bay......... 1212 29.9119.5 6.2 2.5 0.3 1.4
Newtok............. 247 27.6 | 19.8 4.9 28] 0.14......

It should be pointed out that our figures are based on
‘measurable’ ascorbic acid only. The flesh and vital organs of both
sea and land mammals, in many of these diets, may be a source
of this nutrient. They should have ascorbic acid values at least
equivalent to that normally present in the blood of the particular
species used. There is at present no satisfactory method for deter-
mining the ascorbic acid content of these products.

Fall and summer diets had the highest ascorbic acid con-
tent. During these seasons the mean daily intake for children 2 to
8 years of age was equal to that recommended by the National
Research Council. This was not true of other age groups whose
diets showed a high rate of deficiency at all seasons (Table K-1,
Appendix).

Boys and girls age 7 to 19 had the highest mean daily in-
takes during the winter season, equal to twice that for adults. The
majority of children in this age group were attending village
schools. In the Eskimo villages, a multiple vitamin preparation
was included as part of the school lunch program. Most of the
ascorbic acid credited specifically to the school lunch was from this
source. Except in the Indian village of Allakaket such vitamin
preparations were not an important ascorbic acid source in the
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TABLE 31.—ASCORBIC ACID INTAKES ON ALASKAN
ESKIMO AND INDIAN DIETS
All Areas and Villages, All Seasons, By Age and Sex
In Milligrams

Ascorbic Acid Intake
Number Mean
Age-Sex Category of Daily Intake Percent
Records Intake Range Under
(mg) (mg) NRC(*)
Adult male 2060 yrs............ 746 30 0-388 86.6
Adult male 60 + yrs............ 112 24 0-392 86.6
Male 13-19 yrs. . ............... 303 47 0-387 86.4
Adult Female 20-60 yrs.......... 633 31 0-301 84.9
Adult Female 60 + yrs.......... 120 23 0-294 94 .4
Adult Female Pregnant. ......... 121 32 0-456 90.4
Adult Female Lactating.......... 193 28 0-441 97.0
Female 13-19 yrs................ 298 49 0-392 85.0
School Child 7-12 yrs............ 916 44 0-442 75.1
Preschool 2-6 yrs................ 843 30 0-441 75.8

home. At Allakaket they provided almost half of the per capita
village intake of this vitamin.

Mean per capita intakes of ascorbic acid by village were
extremely variable. The highest values, and they were fairly
comparable, were at three widely separated villages—Allakaket,
Shishmaref and Hooper Bay. At the latter village more than
three-fourths of the ascorbic acid came from local food sources;
these sources provided about one-half of the total intake in Shish-
maref. In both villages wild edible greens and berries are avail-
able in good quantities most years. At Shishmaref many families
still store good supplies of greens, chiefly willow leaves and sour-
dock. At Hooper Bay only small amounts of greens are stored for
winter use, but most families manage to store considerable quanti-
ties of cloudberries. These foods provided four-fifths of the per
capita ascorbic acid in Hooper Bay diets and about one-half at
Shishmaref. These two villages had the highest per capita ascorbic
acid intake—about 50 mg. (Table 34).

Local foods appeared to be a negligible source of ascorbic
acid at Point Hope. Wild edible greens, mostly from Parrya
nudicaulis at the village site, and sourdock at inland camp sites,
and berries are used mowadays in minimal amounts only. Point
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TABLE 32.—ASCORBIC ACID INTAKES OF ALASKAN
ESKIMO AND INDIAN CHILDREN 2-5 YEARS OF AGE
By Area, By Age Level

Number and Intake Level
Number No

Geographical Area of Measurable | Under | Total | Percent
Records| Ascorbic 15 mg. [ Under | Under
Acid NRC(4)| NRC(4)
Northeentral Athapascar. ... .. 102 2 56 76 75
Northern Eskimo............. 197 42 127 159 81
Southwestern Eskimo. ........ 347 126 211 274 78
Total........................ 646 170 394 509 79

Hope, however, has about the best year-round supply of fresh
meat products of any of the 11 study villages. Seal, ugruk, bow-
head whale, polar bear, caribou, wild fowl and in some years,
beluga whale and walrus are available. At any given time through-
out the year, one or more of these foods is usually available fresh
(Table 34).

In spite of the dietary changes that have taken place, scurvy
is rarely seen. The very few cases reported in the past two dec-
ades have been in neglected infants.

From a comparison of ascorbic acid sources among the vari-
ous age groups and for both sexes, we find that local foods pro-
vided most of the adult intake of this vitamin. Local foods provided
about one-half of the intake of adolescent females and children
2 to 6 years of age. About one-third of the total ascorbic acid in-
take of youngsters 7 to 12 years and of males 13 to 19 years of
age came from these foods. Multiple vitamin preparations given
at school (in Eskimo villages only) provided almost half of the
ascorbic acid in the diets of children 7-19 years of age (Tables
K-1 through K-4, Appendix).

The ICNND survey team®@® found that about one-third of
those tested in southwest Alaska and about one-tenth of those
tested in morthern Alaska had low serum ascorbic acid values.
Over half of the individuals tested at Kasigluk, and about one-
third each at Newtok and Hooper Bay and approximately one-
fourth each at Akiak, Point Hope and Huslia, had serum ascorbic
acid values of less than 0.2 mg/100 ml.
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TABLE 34.—PROPORTION OF ASCORBIC ACID FROM
LOCAL AND IMPORTED FOODS
All Age and Sex Groups, All Seasons, By Village
In Milligrams

Mean Ascorbic Acid Source
Number{ Per
Viliage of Capita | Local | Import | School | Vita-
Records | Intake | Foods# | Foods | Lunch* | mins**
Northeeniral Athapascan
Allakaket.............. 257 49 5 24 [........ 20
Hushia................ 369 17 3 11 j........ 3
Northern Eskimo
Point Hope............ 362 13 1 4 7 1
Noatak............... 462 43 22 9 10 2
Shishmaref. .. ......... 372 52 27 8 16 1
Shungnak............. 285 24 4 4 11 5
Southwestern Eskimo
Akiak................. 228 34 16 5 T J (A,
Napaskiak............. 422 15 6 2 70.......
Kasigluk.............. 351 26 15 2 8 1
Hooper Bay........... 1212 55 44 2 8 1
Newtok............... 247 10 3 <1 7 <1

* Includes vitamin preparations given at school.
#* Vitamins given at home, only.

7 Includes that from mixed food preparations since it is from local

72

food sources.



