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A Nutritionist’s Perspective -
working with multiple labs

Dr. Tim Snyder
NIRSC Annual Meeting

Feb 6, 2006 Madison, WI

Renaissance Nutrition, Inc.
• Nutritional and management consulting firm 

based in Central PA, primarily Dairy focus
• Protein supplements, Mineral/Vitamin 

premixes, nutritional additive blends
• Corn, Alfalfa, Grass seed; crop preservatives
• Distributors in PA – 28; NY/NE– 18; OH – 11; 

WI/MI/IN/IL/MO – 12; VA/South – 10
• Dr. Tim Snyder– Nutrition Manager; 30 yrs 

Dairy Nutrition experience, including Lab mgt.
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Outline

• Analysis inputs needed
• Differences in descriptions/definitions
• Results Comparisons among labs
• Consequences of differences
• Recommendations

Needed CPM analyses & references
• DM – Dry Matter , determined by heating below 60 C 
• CP – Crude Protein = Kjehldahl N x 6.25
• SP – Soluble protein after 1 hr in borate-phosphate buffer
• NPN– Non Protein Nitrogen (ProtA), SP – tungstic acid precipate (ProtB1)
• ADIN - Acid Detergent Fiber Insoluble Protein (ProtC) 
• NDIN - Neutral Detergent Fiber Insoluble Protein; (NDIN – ADIN = ProtB3)
• ADF – Acid Detergent Fiber
• NDF - Neutral Detergent Fiber without sodium sulfite
• peNDF – NDF remaining on a 1.18 mm screen after dry sieving
• Lignin – ADF processed with 72% Sulfuric Acid; Lignin x 2.4 = unavail. fiber (ChoC)
• Available NDF = (NDF(no sulfite)-NDiCP)-(ligninx2.4) (ChoB3)
• Ash – inorganic residue after combustion of organic matter
• Ether Extract - Fat and compounds extractable by ether
• NFC – Non Fiber Carbohydrate; NFC = 100 - (CP + Fat + Ash + NDF-NDIP)
• Silage Acids – acids produced during ensiling (ChoA1)
• Sugar – Cho extracted by water at 39 C Hoover WVU 1997 (ChoA2)
• Starch – method of Hoover WVU 1997 includes starch, sucrose, fructans (ChoB1)
• Soluble Fiber – pectins / beta glucans = NFC – (acids + sugars + starch) (ChoB2)
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Lab 
Analysis -
Compare 
location & 
description 
of nutrients 
on different 
lab reports, 
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Note % of DM or % of Fraction, 

%

mg/kg 
= ppm

Calculated

NFD with or w/o sulfite?, 
use w/o or add back NDIP

Note inputs for rates & 
peNDF – top 3 screens 
PSU box or Z-box

Calculate Avail NDF rate 
from 24 or 30 hr NDFD 
using “ kd calculator 
spreadsheet”

Ex: NDF 45%, Lignin 4%, lag 
time 3 hr;NDFD24 45 = 4 %/hr 
NDFD24 35 = 2.8 %/hr   

+ 3 - 5 # Milk

Starch and Sol Fiber 
rates may need adjusted

CPM Carbohydrate Tab – advanced rate inputs

Calculated Z-box

NDFD rate 
calculator

Gas Release 
analysis
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Fat & Ash Descriptions –
Relatively consistent

Protein Descriptions
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Energy Descriptions

Energy Descriptions

NFC = 100 - [CP+Fat+Ash+(NDFno sulfite-NDiCP)] or 100 - [NDFsulfite
+CP+Fat+Ash]; NSC = enzymatic or [Starch + Sugar];Milk2000 or Milk2006
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Starch Digestibility
• Degree of Starch Access
• Corn Silage Processing 

Score
• Processing Adjustment 

Factor (NRC 2001)
• Enzyme available starch
• 6 hr or 12 hr starch 

disappearance
• Gas release

Fiber Descriptions
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NDF Digestibility Descriptions     
NDFD % of NDF vs dNDF % of DM

Fall 
2006 
concern 
that “the 
cows 
don’t 
agree 
with the 
lab 
results” 
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How do labs compare 
on Fall 2006 CS 

Lab Comparison 30 & 48hr NDFD & Kd rates
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CS NDFD, % of NDF

Lab 2 N=502 (all timepoints
on  same CS)

39.312

61.548

57.530

53.424

ValueHr

• Different timepoints – don’t compare !
• Different values from different labs with the same 

timepoint – don’t compare ?!?!
• Lag ? Effect on Kd ??

Avg of DairyOne N=2050 
October ’05&06 NY& PA

59.048

48.830

37.224

ValueHr

What timepoints are being 
selected? (CS NDFD, %NDF  Dairy One Lab summary)

48

30

24

Hr

2005 Oct 
N=116 PA

2006 Oct 
N=288 PA

54.97260.620

462049.251

33.8839.129

Value
%  

of NValue
% 

of N

48

30

24

Hr

2005 Oct 
N=1057 NY

2006 Oct 
N=489 NY

Value
% 

of NValue
% 

of N

59.5361.12

49.76150.427

36.63639.371

Samples going to shorter times; year & state differences in values
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Lab 4: gas release slow pool

Lab Comparison 24hr NDFD Kd rates

Effect of CS Fiber and Starch Rate of 
Fermentation on CPM predicted Milk

8486302.5

8687303.3

8888304.7

MP
milk

ME
milk

Starch
%/hr

Fiber
%/hr

7785102.5

7986103.3

8188104.7

MP
milk

ME
milk

Starch
%/hr

Fiber
%/hr
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CPM Calculated Affect of NDFD and Starch 
fractions of CS fed at 33% of DMI

• NDF, % of DM 45 45 41 41
• L/NDF, ratio 9 9 7 7
• NDFD24hr, % of NDF 32.5 42.5 34 49
• Avail NDF Kd, %/hr 3.7 2.5 4.25 2.5
• Starch, % of DM 31 31 35 35
• Starch Kd, %/hr 30 10 25 10
• MP bacterial, g/d 1503 1337 1520 1342
• Fermentable NDF,% DM 37 34 38.7 34.5
• Fermentable Starch,%DM 21.6 19.9 22.6 20.8
• MEmilk, # 85.9 81.8 86.3 84.7
• MPmilk, # 85.6 76.5 86.8 77.4

Recommendations

• Consider Specific Reports for Specific 
Crops 
– Corn Silage Report
– Legume/Grass/SmGrain Hay or Silage Report
– Grain Report; TMR report

• More information/descriptions on reports, 
include analyte value ranges for your lab

• Examples of all reports by price pkg on web
• Easy access to additional detail on website
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Suggested 
Example 
Forage 
Report

Brief Method 
Discussion

Needed?

Helpful !

For More 
Available 
Detail

Recommendations

• Lab differences can create confusion/frustration  
and lead to unwarranted “lab hopping” so….. 
Provide more info on reports and websites and stay 
current on procedures & definitions 

• Participate in comparative sample programs
• NFTA, NIRSC, USDFRC, AAFCO,develop lab exchanges 

• Ask nutrition groups for definition in the analyses 
requested, Cooperate with lead organizations to 
develop uniformity in reports

• Consulting Nutritionists should select one lab, 
understand how to implement reported results and 
change labs only with understanding of implications
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Who Will Coordinate/Lead ?

• NIRS Consortium – Go For It !
• National Forage Testing Association - NFTA
• Feed Analysis Consortium - FeedAC
• USDA Dairy Forage Research Center
• National Research Council


