RECIPE CALCULATIONS vs ANALYTICAL VALUES
Ruth H. Matthews
INTRODUCTION

Nutrient data in Agriculture Handbook No. 8 and the nutrient data bases are continually
being expanded and improved by the addition of new laboratory data from our contracts and
from other sources including industry, universities, and the literature. However, limited
nutritional analyses have been conducted on the various mixed dishes for which the Human
Nutrition Information Service (HNIS) must provide nutrient values in food consumption
surveys or for other purposes. Therefore, it is necessary to calculate nutritive values
through the use of recipe programs.

This paper. presents results of a comparison of direct nutritional analyses of mixed dishes
with nutritional values calculated by our recipe program. The question is how reliable and
how accurate are calculated values?

First, just a brief review of the seven basic steps in recipe calculation. In 1985, Betty
Perloff of Human Nutrition Information Service, Nutrient Data Research Branch, described
the procedures for recipe calculation for the Nationwide Food Consumption Survey. Since
then the procedure has been incorporated into the National Nutrient Data Bank System and
is used extensively.

RECIPE CALCULATION METHOD
The seven basic steps in recipe calculations are-
1. Determining weight in grams of each ingredient,

2. Determining nutrients in the specified weight of each ingredient from the
Standard Reference File,

3. Applying retention factors to vitamin and mineral values when losses may
occur during cooking,

4. Determining total uncooked weight of the recipe by summing weights of
ingredients,

5. Determining nutrients in the total recipe by summing nutrient values for the
ingredients,

6. Adjusting the total values to account for changes in moisture and fat during
cooking, and

7. Converting nutrient values for the total recipe to the 100-gram basis. Steps
2 through 7 are performed by the computer program.

This study 1) checked the recipe program using analyzed values for individual ingredients
compared with the analyzed values for the prepared mixed dishes and 2) tested the recipe
program using nutrient data in the standard reference data base compared with the analyzed
values for the prepared mixed dishes.

PROCEDURES
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Chicken tetrazini (Table 4): The recipe called for cooked skinless chicken breast, pimentos,
cheddar cheese, canned mushroom soup, cooked spaghetti, fresh onion, margarine, and a
little table wine. Soup, water, cheese, and table wine were blended and heated with the
cooked chicken and cooked spaghetti. Again there was close agreement between analytic and
calculated values (Method A) except for vitamin B-12, chalesterol, and copper. Vitamin B-12
in the analyzed dish was low and near the level of detection for analysis. Cholesterol values
for the analyzed dishes were lower than those calculated from analyzed ingredients.

Chili with beans (Table 5): This recipe called for lean ground beef, chopped onion, chopped
celery, canned stewed tomatoes, tomato sauce, and canned kidney beans with salt and chili
powder for seasonings. The raw ground beef, onion, and celery were browned and excess fat
drained. The tomatoes and tomato sauce were added to the meat mixture and cooked to
make a sauce. Beans were added and the mixture heated for some time. Note that there was
only a 5 percent difference in cholesterol between the analyzed dish and Method A. Some
steps in preparation such as extra long cooking may have caused some additional thiamin
losses beyond what was calculated by the recipe program. Sodium, potassium, and phosphorus
are higher in the analyzed dish than in the calculation from analyzed ingredients.

Beef loaf (Table 6): The beef loaf was made using lean ground beef, soft bread crumbs,
whole milk, raw egg, and salt and pepper and was cooked in a conventional oven for 1 1/2
hours at 350°F. Melted fat was drained off. Fat and cholesterol were off by about 40 to 50
percent. Iron, magnesium, and copper values were off by up to 20 percent. Sodium,
phosphorus and potassium were also higher in the analyzed dish than in the calculation from
analyzed ingredients, Method A.

CONCLUSIONS

In this study, the laboratory analyzed each of the individual ingredients for six dishes
and the six prepared cooked dishes for all of the nutrients. The NDB recipe program was
run using the analyzed values for the ingredients to calculate the nutrients in the prepared
dishes. Nutritive values for mixed dishes calculated by our recipe program are generally in
close agreement with values determined by direct analysis of the dishes. Copper was higher
in all but one of the analyzed dishes than the calculations predicted. Is it possible that
there was a copper contamination problem? In contrast, calculated values for sodium,
potassium, and phosphcrus for four of the dishes compared favorably with values from
analysis. Some adjustments in retention values for sodium, potassium, and phosphorus may be
needed for dishes made with ground beef, since analyzed beef loaf and chili with beans were
higher in these minerals compared to the calculated values.

Yitamin B-12 values were low and near the level of detection for several of the analyzed
dishes - hinting at some losses during analysis for this unstable vitamin, possibly during
preparation of the sample for nutrient analyses.

Problems in analyses of fat, especially in raw meat, continue to occur as shown by
inconsistent fat values for the two dishes using meat. Whenever cholesterol was present in a
mixture, the analyzed dish value was lower than the value calculated from analyzed
ingredients. No losses in cholesterol with cooking have been reported in the literature.
However, problems in cholesterol analysis have been reported. Scientists have postulated that
the problems are extraction, formation of cholesterol oxides, or interference of plant sterols.

Problems in analyses of cholesterol in mixtures were reported at this conference in 1982
by Mary Marshall of USDA. She reported that the cholesterol values in mixed diets for
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human studies were considerably lower than the values in diets calculated from Handbook
No. 8 values. For most nutrients, analyzed and calculated values were comparable, We
believe the differences shown here for cholesterol, copper, and vitamin B-12 are more likely
to be a result of problems with analytical analysis of mixed dishes rather than problems
with recipe calculations. More research is needed to study the variability in retention of
sodium, potassium, and phosphorus in meat mixtures. Meanwhile, we would like to assume
that caiculated values are "more accurate and reliable" than analyzed values for mixed
dishes.
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Comparison of nutrients in macaroni and cheese by direct analyses and by two
mechods of calculation

tutzient Analyzed Calculated
Hethod Al Method 32
Proxizates Table 1
Wwater (g) 62.0 62.2 60.3
?rotein (g) 8.2 7.8 7.9
Fatr (g) 10.2 10.3 10.5
Carbohydrate (g) 17.6 18.1 19.2
Choiesterol (mg) 16.5 24.6 21.4
Minerals
Caicium (mg) 176 167 162
Iron (mg) 1.0 9 1.0
Magnesium (mg) 17 16 16
Thosphorus (mg) 196 181 199
fotassium (og) 97 92 127
Sodium (mg) 434 411 425
Zinc (mg) .85 .79 .39
Coppez (mg) .070 .056 .067
Yitamias
vitamin C (mg) 1.2 4 .3
Thiamin (mg) .14 14 W1l
Rlsoilavin (mg) .22 .2 .19
Ylacin (mg) 1.2 1.2 .9
vitanin B-6 (mg) .05 .05 .06
Ttzamin B-12 (meg) .16 22 .18

fAnaly:ed autrients by NDB recipe program
“Standar¢ Reference Data Base by NDB recipe program

Comparison of nutrients in f£ried rice by direct analyses and by two mechods
of calculacion

Nutzient Analyzed Calculated
Methad at Method B2
Table 2
Proximatas
water (g) 71.2 70.6 71.7
Procein (g) 3.3 3.1 2.
Tac (g) 6.0 6.5 6.4
Cactonydrate (g) 18.6 18.8 17.6
Cholesterol (mg) 20.4 28.8 32.3
Minerals
Calcium (mg) 26 . 25 23
lron {mg) 1.9 1.8 2.2
Magresium (mg) 11 10 13
Phosphorus (mg) 62 58 66
Sotassiue (mg) 95 94 86
Sedium (mg) 187 191 162
2ize (eg) .42 A3 .50
Copper (mg) .140 112 .104
Vitaming
Vicamia C (mg) 4.1 5.5 3.6
Thiamiza (mg) .19 .18 .10
Riborlavin (mg) .07 .07 .05
tiacia (mg) 1.4 1.2 1.1
B-6 {ag) .05 .03 .06
3-:2 (meg) <.04 .05 .07

EAnalyzed asutrients by DB recipe program
~5tandatd eference Data Base by NDB recipe program
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Comparison of nutrients
of calculation

in Spanish rice 3y direct analyses and 5y two methods

Nucrient Analyzed Calculaced
Mechod al Method B2
Proximatss Table 3
water (g) 80.6 80.1 82.1
2rotein (g) 1.8 1.9 1.6
Fac (g) 1.2 1.1 1.2
Carbonydrate (g) 14.6 15.6 13.5
Choiesterol (mg) 0 0 0
Minerals
Calcium (mg) 36 38 .28
Iron (mg) 2.0 2.1 1.5
Magnesium (mg) 12 12 14
?hoaphorus (mg) 33 35 40
Potassium (mgJ 226 179 191
Sodium (mg) 315 309 269
ine (mg) .24 .21 .29
Copper (mg) .129 074 112
Vitamins
Titamia C (mg) 10.4 10.6 15.6
Thiamin (mg) .12 32 .08
Riboflavian (mg) .03 01 .03
Yiacin (mg) 1.2 1.2 1.0
3=5 (mg) .12 .11 .10
3-12 (mez) 0 0 o}

fAnalyzed cutrients by NDB recipe program
~Stardard Reference Data Base by NDB recipe program

Comparison of cutrients in chicken tecrazini by direct anaiyses and by two

nethods of calculation

Nutzient Analyzed .Calculated
Method A* Method 32
Proxinmaces Tadle 4
Water (gJ 72.2 72.0 T4.1
Proteia (g) 9.2 9.1 7.5
Far {(g) 5.7 w9 7.1
Carbonydrate (g) 11.4 12.1 10.1
Cholesterol (mg) 19.0 256.1 20.0
Minerals
Calecium (mg) 52 55 61
Iron (mgJ .8 .7 .8
Magmesium (mg) 13 12 11
2hosphorus (mg) 88 84 85
2ocassiun (mg) 91 85 87
Sodium (mg) 271 265 338
Zine (mg) 1.16 1.13 .80
Copper (mg) .062 L0641 .077
Vitamins
Yitamin C {mg) 1.3 1.8 2.6
Thiamin (mg) .09 .09 .06
Riboflavin (mg) .10 .10 .10
Yiacia (mg) 3.2 2.3 1.5
3-6 (mg) .14 .12 .07
3~i2 (meg) <.04 .09 .10

iAnalyzed autriencs by NDB recipe program
~Standard Reference Data Base by NDB recipe program



Comparison of autTienrs in caill wich beans by dirzect aoalyses and Sy cwo

machods of calculatiom

Hutzient

Analyzed

Caleculaced

Mechod Al Vachod 32
Oeagxinaces Table 3
wacer (g) TT.7 78.5 79.3
*rocein (g) 7.4 6.3 6.9
fat (g) 4.9 5.6 3.5
Carbohydrate (g} 7.5 8.5 7.7
Cholescerol (mg) 18.1 19.0 22.4
Mizerals
Caiciun (mg) 3 29 24
iron (og) 1.2 1.1 1.3
Magnesiua (2g) 20 18 21
Phosvhorus (ag) 80 83 69
Jotassiun (mg) 310 247 266
Sodium (mg) 452 394 4l
2iae (ag) 1.38 1.36 1.33
Copper (ug) .088 .093 .131
Vie=amins
Titamia C (mg) 3.4 4.5 8.0
Thiamia (ag) .08 .17 .07
beflavin (ag) .08 .07 .08
Tlacia (ag) 1.9 1.2 1.3
3~3 (mg) .14 ,09 W21
3=i2 (mez) 34 .19 .43

lapalyzad autTiencs by NDB racise progran
2Seandard leference Data 3ase by YD3 recipe arogram

Comparison of 3ucIients in beef loaf by dizecs acalyses and 3y Two

of calzuiation

2ethods

Jueziens Analyzad Calculatad
‘Merhod Al aghod 32
Zroxizacas Zable §
Wacer (g) 65.0 67.2 66.1
Z=ocein {(g) 19.6 20.5 18.4
Fae (g) 3.3 4.2 .2
Carsohydrate (g) 4.5 §.5 H.8
Caolesterol (mg) 70.2 10L.2 93.0
Maerals
Calicium (mg) 47 47 a7
Izon (ag) 2.9 2.3 2.2
Magunesiun (zg) 23 18 18
?hospnorus (ag) 1946 145 1z
Joczssium (ag) 327 223 193
SodZunm (mg). 424 3as 386
Zize (ag) 3.72 3.61 3.33
Capver (mg) 079 .062 .086
Yizamizs
Vizamia € (mg) 2.0 .7 .8
=iamin (ag) .12 .12 07
Ritoflavia (ag) .25 22 .2
Jiaciz (ag) 4.0 2.7 2.5
3-5 (ag) .24 .13 .10
3-il (meg) 1.4 1.0 1.2
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