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ABSTRACT

Over 300 sartples representing 174 food item s were collected from
the serving lines at the Nava l Air Station , Alameda , Californi a and
the Marine Corps I4ase , Twentynine Palms , California. Results of
thiamin, riboflavin anti vitamin 14—6 analyses are presented hen’. Most
of thi n information is not availabl e in the current liter ature . In

• contrast to previous reports of vitamin contents of foods , this stud y
esiphasized prepared food item s on an “as served” ba sis .
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INTROIflJCT I ON

An effort made by the U.S. 1)epartrTent of Def en se to pr ovid e a
nutritious, appetizing diet for members of the Armed Forces has
resulted in surveys to determine the nutrient content of foods served
in mili tary dining halls. This report .stuinarizes thiamln , riboflavin ,
and vi tamin 11—6 contents of 174 food item s sampled from thu serving
l ines of two such dining facilities.

Food sources of thiainin, riboflavin, and vi tamin 11—6 have been
widely investigated and reported (1—5). However, few of these studies
have enpiiasized the nutrient content of foods as they are served or
consianed. Such information is particularly relevant in military and
other public dining facilities which tend to make maximal use of
facili ties anti shortened labor hours. As pointed out by F.nglcr and
Bowers (6), many footis are, therefore, held after they are prepared;
in fact, it is no t uncommon to find in these din ing fac i l i t ies tha t,
before serving , cooked Item s 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.

MATERIALS ANT) ?°fl T}IODS

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, !tarch 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 m1

6concentrated hydrochloric acid per 100 gin, sample) and stored at —20 C
in the dark. Portions of several differen t 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
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ii Ic roorgait t sr’~ were I.. v i  r io i ~~~~cc~~i~~ (ATCC Li 7(16) ani! 1 . case I (ATUC 16*.9)
for tht.’wi In and riboflavin anal “ses , respec t I vel v • The .lssav procedu re
for the determination of vit amin fl—h, as outlined by Saut’e’rlich (9),
uti lized the microorganism S. uvartsn (ATCC 90140), fnnner)v called
S. carlber~ ensis. This yeast is able to utilize all active form s of
vit.u”iuo li—h for Us growth.

Assay media used in this study were purchased from l)ifco Laboratories
(hutrolt , ~icbigan , !‘SA). Stock standards (l’Sl’ reference standards from
1.5 . Phannocopoeial Convention, Inc., New Yor ’, New York , USA) were
prepared at a concentration of 100 ug . per milliliter , in accordance
with the procedures outl ined in the above references.

In all cases, at least three dilutions of each sample aliquiot
were prepared for microbiological assay. These dilutions were care-
fully adjusted so th; t the majority of the data obtained from thein fell
into the optimal range of the corresponding standard curve which was
incl uded with each daily run . Furthermore, only data from thnse dail y
assays with acceptable quality control parameters were used . If the
recovery of added standard for a given hatch 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 term s of mg. vitamin per 100 gin, food items “as served.”

• RE SU LTS AND DISCUSSION

• Table 1 shows the thiainin , riboflavin , and vi tamin fl—Eu contents of
the edible portions of 174 food items “as served.” Many of these foot!
i tems wer e samp led in the field two or more times; each sample was col—

• lected on a different clay . The ranges of values of these multiple (300)
sam ples have been included in the table immediatel y below their mean
values. The ranges are useful for gaining insight into those items which
are most variable In nutrient content from one meal (or recipe) to another.
To ver i f y that these ranges were not due to experimental error, all
samples with questionable values were reanalyzed In addition to a niziher
of other food Iter~ randomly selected.

Some or 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—h values

• anti 35 per cent of the thiainin and riboflavin data are not available
in the current literature. Som e 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 ficCance 

and2



Widdowson (4) , this variability is partly caused by •u real d i? f e renc t ~between samples of the same food item. For exam p le , in the case of neat
products , the vitamins are likely to be a f f e c te d  by the foot ! g iven to

• the animal and by the P ort io n of fat in the sample; ant! in the case
of fruits and vegetables these nutrients may be influ,•ncet! by clir~a t u ~or soil, degree of maturity, anti methods of storage ant! proccssing .
Part of the variability is due also to differences in techniques such
as nethods of collecting samp les , sty les of cooking, ant1 anal yt ical

• procedures used to determine the vitamins. Another factor is tha t many
labora tories have e~am1nod raw ingretlients rather thin having ruu~le an
ef for t  to analyze “table—ready ” food iteius . ~utrient values for raw

• . food s tend to he higher than those for foods a f ter  cooking and/or holding.
= This is particularly true for water—soluble vitamins. Furtherriore ,

tluiamth Is heat—labile; and although riboflavin and pvrldoxlu.’ are
more stable to heat , they are affected by exposure to li~ ht an~1 ox ygen .

Recause of  potential vitamin destruction during food preparat ion,• it Is important to est imate nutrient content of food j t e r - s  “a~
; serveti , ”

Such information has now become increasingly re levant in puibi I c  dining
facilities suc h as those In mi l i tary installa 1nns , w i i c h  t i nd to use
standardized riu thods to prepare and cook food s,

CONCI PS I ()~5

Inform ation on thiamin , riboflavin, and vitamin K~ 6 content s is
presented for 174 food item s which represent over 300 samples collected
fr’m serving lines in dining halls of two military installations ,
Ninety per cent of t he vitamin h—Eu values and thirty— five per cent of
the thianin and riboflavin da ta  art’ not available in the current litera-
ture . L u  contrast to most previously published data , t he emphasis in
this study was on the vitamin contents of preparet i foot! i tem s on an
“as served” basis.
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Table 1 — Th iarmin, Riboflavin and Vitamin 8—6 Contents of
Edible Portions of Food Item s “As Served” . • . . . . . 6
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