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Improving Nutrient Composition Data in the National Nutrient Databank by Applying 
Cooking Yield Data and Nutrient Retention Factors to  Recipe Calculations

Abstract
The Nutrient Data Laboratory (NDL) develops and maintains tables of Nutrient Retention Factors and Cooking Yields. These tables are released from the National 
Nutrient Databank (NNDB) along with the USDA Nutrient Database for Standard Reference (SR) on NDL’s Web site at www.nal.usda.gov/fnic/foodcomp. SR data 
for components serves as the basis for virtually all food composition applications in the United States. NDL is in the process calculating new retention factors using 
analytical data from the National Food and Nutrient Analysis Program. When analytical data or manufacturer’s unadjusted data are unavailable for cooked foods, 
NDL uses recipe calculations in the National Nutrient Databank to develop the nutrient composition data for cooked food items included in SR release.  NDL food 
specialists uses NNDB software tools to facilitate and standardize nutrient data calculations from recipes.  These software algorithms incorporate weights or 
measures of the various ingredients as well as the nutrient data for each ingredient.  Calculations take into account any changes in weight due to moisture and/ or fat 
gains and/ or losses through the application of standard cooking yield factors.  In addition, nutrient retention factors are used to account for vitamin and mineral 
losses during cooking.  NDL applies cooking yields and retention factors to recipe calculations to improve nutritional composition data.
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Table 2

Comparison of Nutrient Values w ith Cooking Yield and Retention Factors Applied

Nutrient Co mpariso n Report  - Ca lculate d Chocolate  Cake Recipes 

         
Coo ki ng Yield Cooking Yield &
Applied Retention Factors 

Applied
Nutrient Nutrient
Number Name Value 1 Value 2

404 Thiam in .0726 .0581
405 R iboflavin .2643 .2419
406 Niac in .9260 .8334
415 Vitam in B6 .0417 .0386
417 Fo late 31.72 22.58
418 Vitam in B12 .1589 .1271

Conclusion and Discussion 

Table 1
Comparison of Nutrients Without and W ith Cooking Yield Applied

N utrie nt  C o mpariso n Report  -  C hoc o la te  C a ke  Re c ipe s

W ithout  W i th
C o o ki ng Y ield C o oking Y ie ld
A p p lie d A p p lie d

    
N utrient N utrient
N um b er N am e V alue 1 V alue 2

255 W ater 41.88 g 33. 96 g
208 E nergy 297.20 g 337.73 g
203 P ro tein 3.89 g 4.42 g
204 T o tal lip id  (fat) 14.95 g 16. 98 g
207 A s h 1.59 g 1.81 g
205 C arbohydrates 36.77 g 41. 78 g
301 C alc ium 81.10 m g 92. 16 m g
303 Iro n 1.85 m g 2.10 m g
304 M agnes ium 26.42 m g 30. 03 m g
305 P hosphorus 170.56 m g 193.82 m g
306 P otass ium 154.78 m g 175.88 m g
307 S od ium 390.01 m g 443.18 m g
309 Z inc .5583 m g .6344 m g
312 C opp er .2370 m g .2693 m g
315 M anganes e .2545 m g .2893 m g
317 S elenium 9.57 m c g 10. 87 m c g
404 T hiam in .0639 m g .0726 m g
405 R ibo flavin .2326 m g .2643 m g
406 N iac in .8149 m g .9260 m g
417 F o late 27.91 m c g 31. 72 m c g
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F ig .2
C h oc o la te  C a ke  R e c ip e  w ith  C o o k in g  Y ie ld  D a ta  A p p lie d

Cooking Yield D ata w ere obtained from ND L’s Food Lab.  Three nationally known brand name cake 
mixes were purchased.  T he cake mixes were prepared and baked according to label preparation 
instructions.  E ach cake batter  w as weighed before pouring into cake pan.  After baking, the cakes 
were placed on cooling racks for 25 minutes.  Afterw ard, the cakes w ere removed from the cake pans, 
coo led for an additional 10 minutes and weighed.  C hanges in  weight w ere assum ed to be due to 
moisture loss.
A lgorithm Used :

Change in  W eight = W eight of baked cake – W eight o f cake batter

%  M O IST URE LOSS = Change in  weight (g) * 100
Cake batter w eight

%  COOK IN G Y IE LD = W eight o f baked cake (g) * 100
W eight o f cake batter(g )

Table 1 illustrates how app lying cooking yield data affect nutritional values.  D ata listed under value 1
are unadjusted, not accounting for moisture loss in  food after baking.  D ata under value 2 resu lted from
applying cooking yields to recipe calcu lations. The total amount of water is decreased and the other 
nutrients are more concentrated.  T herefore, data under value 2 would better represent nutrient levels 
calcu lated by recipe fo r a baked cake.

*Cooking Yield D ata for different foods are currently available in A griculture H andbook  N o. 102.  In the 
future Cooking Yield D ata will be dissem inated on N DL’s W eb site.*

C ooking Y ield T able 3
C om parison of  Recipe C alculated D ata to A nalytical D ata

N utrients calcu lated using the R ecipe P rogram compared w ell w ith analytical data from  T he N ational
Food N utrient Analysis P rogram (N FN AP).  A  ratio  of 1  indicates an exact m atch betw een calculated 
and analytical values.  As seen in  T able 3  ratios fell w ithin a range o f .9890 to  1.367, showing a excellent
m atch between calcu lated and analytical values. 

Nutrie nt Co mpariso n Report  - Choco late Cake Data

         
Calculated A nalytical 
(Recipe Pro gram)* ( NFNAP)

Nutrient N utrient Ra tio
Number Name

255 Water 33.96 g 34.50 g 1.016
203 P ro tein 4.42 g 4.67 g 0.9890
204 T otal lip id  (fat) 16.98 g 16.86 g 0.9928
207 Ash 1.81 g 1.80 g 0.9963
301 C alc ium 92.16 mg 94.23 m g 1.022
304 Magnes ium 30.03 mg 30.43 m g 1.013
405 R iboflavin .2419 mg  .3308 mg 1.367

*W ith Cooking Yields a nd Retention Factors Applied

Foods w hen  cooked are not suscep tib le to  m oistu re/fat losses and/o r gains on ly .  T he am ount o f
vitam ins and m inerals retain ed w ill a lso  vary. V itam ins and  m inera ls  are affected by the  cooking m ethod, 
the tem p erature and tim e o f cooking, fo od m atrix  and  the stability of the nutrient to  other factors  su ch 
as heat, oxygen and light.  S om e vitam ins are easily lost in  certain  foods and stab le in  oth ers.  T o calcu late 
true retention facto rs, data are need ed on the nutrien t con tent of both  raw  and cooked foods and yields.  
T he U S D A  T able o f N utrient R etention  Factors  is lo cated under Food C o m position P roducts  on
N D L’s W eb site at  w w w .nal.usd a.go v/fnic/foodco m p.

A lgo rithm :
T rue R etention (T R ) =  nutrient content of cook ed food (g) * Y ield

nutrient content o f raw  food (g)

Figure 3  show s nu trient reten tion facto rs app lied to  recipe ingredients to  account for vitam in and 
m in eral losses during cooking.  R etention Factors for vitam ins and m in erals w ere 100  percent retain ed
after bak ing, w ith  the exception  of the s ix  vitam ins listed in  T ab le 2 . Eggs w h en baked retain  75%  fo late 
and flou r retains 70% ,  th is  accounts fo r the general d ecrease in  fo late va lue. O verall, the vitam in  losses 
w ere not in  large am ounts. H ow ever, it is apparent that app lying reten tion facto rs to  a recipe w ill a lter 
nutrient d ata.  It is illustrated in  T ab le 2   how  app lying cooking yie ld  and  retention factors to  a recipe w ill 
g ive m ore accurate estim ate o f recip e ca lcu lations.
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