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ABSTRACT

Over 300 samples representing 174 food items were collected from
the serving lines at the Naval Air Station, Alameda, California and
the Marine Corps Rase, Twentynine Palms, California. Results of
thiamin, riboflavin and vitamin K-6 analyses are presented here.
of this information is not availahle in the current literature,
contrast to previous reports of vitamin contents of foods, this study
emphasized prepared food items on an "as served" basis,
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INTRODUCTION

An effort made by the U.S. Department of Defense to provide a
nutritious, appetizing diet for members of the Armed Forces has
resulted in surveys to determine the nutrient content of foods served
in military dining halls. This report summarizes thiamin, riboflavin,
and vitamin B-6 contents of 174 food items sampled from the serving
lines of two such dining facilities.

Food sources of thiamin, riboflavin, and vitamin B-6 have been
widely investigated and reported (1-5). However, few of these studies
have empnasized the nutrient content of foods as they are served or
consumed, Such information is particularly relevant in military and
other public dining facilities which tend to make maximal use of
fac{lities and shortened labor hours. As pointed out by Engler and
Bowers (6), many foods are, therefore, held after they are prepared;
in fact, it is not uncommon to find in these dining facilities that,
before serving, cooked items are held in warming devices or reheated
after having been prepared and refrigerated. Such reheating processes
may result in increased losses of B-vitamins, since most are sensitive
to light and oxygen,

MATERTALS AND MITHODS

Sample Collection and Preparation Over 300 food samples were
collected from two military installations (Alameda Naval Air Station,
August 1976, and Twentynine Palms Marine Corps Base, March 1977). The
samples were taken from items served for breakfast, lunch, dinner, and
brunch and represented as a total entity all meals served for fourteen
consecutive days in the dining halls of the installations. At least
one generous serving of each sample was collected directly from the
serving lines and placed in plastic containers and packed in dry ice
for transport. In the laboratory, the samples were thawed and inedible
portions such as bones and seeds were removed. Each item was homoge-
nized in a blender with a sufficient but known amount of water added
to obtain a uniform sample. The samples were then acidified (2.5 ml
concentrated hydrochloric acid per 100 gm. sample) and stored at -20 C
in the dark. Portions of several different food items were combined
to give a composite which was divided into aliquots for purpose of
quality control. Each batch of analyses included "composites" with
and without added standards in order to obtain estimates of recovery
and between-run precision. Before analyses, the samples were thawed
overnight in a refrigerator and each was mixed well before a portion
was removed for assay.

Analyses. Thiamin and riboflavin analyses were carried out by
the microbiological methods described by Pearson (7,8). The assay




nicroorpanisms were L, viridescens (ATCC 12706) and L, casei (ATCC 7469)
for thiamin and riboflavin analvses, respectively, The assay procedure
for the determination of vitamin B-6, as outlined by Sauberlich (9),
utilized the microorganism S. uvarum (ATCC 9080), formerly called

S. carlbergensis. This yeast is able to utilize all active forms of
vitamin B=-6 for its gprouth,

Assay media used in this study were purchased from Difco lLaboratories
(Detroit, Michigan, USA). Stock standards (USP reference standards from
U'.S. Pharmocopoeial Convention, Inc., New York, New York, USA) were
prepared at a concentration of 100ug. per milliliter, in accordance
with the procedures outlined in the above references.

In all cases, at least three dilutions of each sample aliquot
were prepared for microbiological assay. These dilutions were care-
fully adjusted so that the majority of the data obtained from them fell
into the optimal range of the corresponding standard curve which was
included with each daily run, Furthermore, only data from those daily
assays with acceptable quality control parameters were used. If the
recovery of added standard for a given batch of analyses was not between
80 and 120 per cent, that group was repeated, Final calculations included
adjustments for any water added during homogenization and the data were
expressed in terms of mg. vitamin per 100 gm, food items "as served.,"

RESULTS AND DISCUSSION

Table 1 shows the thiamin, riboflavin, and vitamin B-6 contents of
the edible portions of 174 food items "as served." Many of these food
items were sampled in the field two or more times; each sample was col-
lected on a different day. The ranges of values of these multiple (300)
samples have been included in the table immediately below their mean
values, The ranges are useful for gaining insight into those items which
are nost variable in nutrient content from one meal (or recipe) to another.
To verify that these ranges were not due to experimental error, all
samples with questionable values were reanalyzed in addition to a number
of other food items randomly selected.

Some of the nutrient data listed in the table are based on
analysis of only one sample. (For example, the item may have appeared
on the menu only once during the survey.) Nevertheless, they have been
included since we feel one value is better than none,

An effort was made to compare the values in Table 1 with
available published data. Ninety per cent of the vitamin B-6 values
and 35 per cent of the thiamin and riboflavin data are not available
in the current literature. Some of the nutrient values obtained in
this study are also found different from those of other workers (1=5).

Vitamins such as thiamin and other heat-labile vitamins are more
variable than other nutrients, As was pointed out by McCance and




Widdowson (4), this variability {s partly caused by a real difference
between samples of the same food item. For example, in the case of meat
products, the vitamins are likely to be affected by the food given to
the animal and by the portion of fat in the sample; and in the case

of fruits and vegetables these nutrients may be influenced by climate

or soil, degree of maturity, and methods of storage and processing.

Part of the variability is due also to differences in techniques such

as nethods of collecting samples, styles of cooking, and analytical
procedures used to determine the vitamins., Another factor is that many
lahoratories have examined raw ingredients rather than havinp made an
effort to analyze "table~ready" food items, Nutrient values for raw
foods tend to be higher than those for foods after cooking and/or holding.
This is particularly true for water-soluble vitamins. Furthemore,
thiamin i{s heat-labile; and although rihoflavin and pvridoxine are

more stable to heat, they are affected by exposure to light and oxygen.

Because of potential vitamin destruction during food preparation,
it is important to estimate nutrient content of food items "as served.,"
Such information has now become increasingly relevant in pubhlic dining
facilities such as those in militarv installations, which tend to use
standardized methods to prepare and cook foods,

CONCLUSIONS

Information on thiamin, riboflavin, and vitamin B~6 contents is
presented for 174 food items which represent over 300 samples collected
from serving lines in dining halls of two military installations,

Ninety per cent of the vitamin B=6 values and thirtv-five per cent of
the thiamin and riboflavin data are not available in the current litera-
ture. In contrast to most previously published data, the emphasis in
this study was on the vitamin contents of prepared food items on an

"as served" basis.
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