
  

 

  
ANALYTICAL PROCEDURES
IN ANIMAL NUTRITION
AND FEED TECHNOLOGY

There are number of methods for each Measurement reportedinliterature and it posts somedifficulty in selecting @ suitable method Particularly for those who have newly entered theresearchfield. Compilation of: Ppropriate methods fora wide rangeofmeasurements employedin biological researchis often helpfultoresearchers and technicians and the present hook isanattempt in that direction. The book entitled “Analytical Procedures in Animal Nutrition andPeed Technology” authored by “Vinod Kumar, Muneendra Kumar and Raju Kushwaha" hasbeen designedto meet the needs ofthe research Students, teachers, scientist ofdepattmentofanimal nutrition and personnel offeed indusiry involved in feed analysis and quality control,The main purpose of this compilation is to make available a wide range of analytical andbiochemical techniques evolved out of actual experience of research workers, Content of thisbook will be helpful in understanding the general principles and methodology behindpreparation ofstandard solution, preparation, processing and preservation ofsamples, analysisofproximate principles,fibre fraction determination, mineral and vitamin estimation, fattyacidand aminoacidanalysis, estimation of energy content, in vivo,in sticeo and in vitro methods offeed evaluation, rumen liquor analysis andtests for evaluntion ofquality ofsilage. This bonk isdesignedto give rapid and easy access to the recent test and techniques used in evaluation offeedstuffs, enteric methane Measurement, rumen study, detection of wdulteration in feed,determinationof harmful constituents and pesticideresidues in feeds and fodders. The text willalso helpful in better understanding about reeent techniques like atomic absorption andinductively coupled plasma spectrophotometer, chromatography, near-infrared-spectroscopy,calorimetry, sulphur hexafluoride tricer technique etc, Each section of book provides astructured approach toleaming by covering the topicsina uniform and systematic format.
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 Preface

Every sector of the livestock industry, the associated services and
the wellbeing of both animals and humansare influenced by animal
feeding. Proper animal feeding is the supply of a diet balanced in all

| nutrients and free from deleterious components. The availability of
accurate, reliable and reproducible analytical data regarding nutrients
composition is imperative for proper feed formulation. Also only reliable
data can lead to the generation of soundscientific data. Therefore, better

understanding of analytical procedures and laboratory techniques used

in animalnutrition is required. The text in book represents an attempt to

summarize and consolidate a considerable amountof informationrelative
to principles, methodology and experimental techniques that are
commonly used in animal nutrition studies. Basically, the text is an outline
of the author’s laboratory manuals with attempts made to expand and

reference where possible. This book is designed to give rapid and easy

access to the recent test and techniques used. The content can be divided
into various sections including preparation of standard solution,

proximate analysis, mineral and vitamin estimation, analysis of energy
content, fatty acid and aminoacid, enteric methane measurement, rumen

liquor analysis, determinationof quality of silage, detection of adulterants
and harmful constituents in animal feedstuffs. The authors hopes that
this book will also serve as useful reference to understand recent

techniques like atomic absorption spectrometry, inductively coupled
plasma-atomic emission spectrophotometer, gas and_ liquid
chromatography, thin layer chromatography, high performance liquid
chromatography and near-infrared-spectroscopyetc. Each section of book

provides a structured approach to learning by covering the topics in a

uniform and systematic format. The methods and techniquesare detailed
in a straight forward and lucid manner. This book will be useful for
research students, teachers, scientists and laboratory analysts involved

in feed analysis and quality control.

Ourthanks to Dr. Debashis Roy, Dr. Shalini Vaswani and Dr. Avinash
Kumar for the important contribution made in the preparation of this
book. I appreciate the contribution of staff of animal nutrition department
for providing us conducive environment for designing of this superior
manuscript.

Authors   
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Standard Solution
 

1.1. Standard Solution wc ccccccesceeeeseesseseecsssesecesecsssepsenssnmenaneces 1

1.2. Expressing concentration of standard solution...cece 1
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1.6. Preparation of standard solution commonly used in

Nutritional ANALYSIS 0...sesesestsesenenestenesesenteeeteneneeeteeseeescetseeeenee 6

1.1. Standard solution

A solution of known concentrationis called the standard solution.
A primary standard is a reagent that is extremely pure andstable; it
not a hydrate/it has no water of hydration, and it has a high molecular
weight. A secondary standard is a standard that is prepared in the
laboratory for a specific analysis. It is usually standardized against a
primary standard. The term secondary standard can also be applied
to a substance whose active agent contents have been found by
comparison against a primary standard.

1.2. Expressing concentration of standard solution

The concentration of a solution can be expressed in the following
ways.

i) Molarity (M)

It is defined as the number of gram molesof solute dissolved in
onelitre of the solution.  
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LIST OF ABBREVIATIONS

vo Percentage

°C Degree celsius

ug Micro gram

ul Micro litre

AAS Atomic absorption
spectrophotometry

ADF Acid detergent fibre

ADFCP Acid detergent fibre
crude protein

ADIN Acid detergent
insoluble nitrogen

ADL Acid detergent
lignin

ADS Acid detergents

solution

AIA Acid insoluble ash

ANFs Anti-nutritional

factors

AOAC Association of

Official Analytical
Chemists

BCAA Branched chain

amino acids

IU

IVGPT

L-BAPA

M

m

MBP

Meal

ME

mg

mm

mol

Mol. wt.

 

International unit

In vitro gas production
technique

Kilo gram

Litre

Benzoy|-L-arginine-p-

nitroanilide

Molarity

Molality

Microbial biomass
production

Megacalorie

Metabolizable energy

Milligram

Millimeter

Mole

Molecular weight  
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BCPI Bromocresol purple N Normality
index

BIS Bureau of Indian NDF Neutral detergent fibre
Standard

BSA Bovine serum NDS Neutral detergent

albumin solution

cc Cubic centimeters NFE Nitrogen free extract

CF Crudefibre ng Nano gram

CH, Methane NH,-N Ammonia nitrogen

CP Crude protein NIR Near-infrared

DC Digestibility NPN Non protein nitrogen

coefficient

DE Digestible energy OM Organic matter

DM Dry matter pg Pico gram

EE Ether extract ppb Parts per billion

ECD Electron capture ppm Parts per million

detector

ELISA Enzyme-linked RUSITEC Rumensimulation
immunosorbent technique
assays

Eq. wt. Equivalent weight SAA Sulphur aminoacids

FAAS Flame atomic SF, Sulphur hexafluoride

absorption
spectrophotometry

FAMEs Fatty acid methyl TCA Trichloroacetic acid
esters

g Gram TDDM True degradability of dry
matter

G Gauge TDN Total digestible nutrients

GC Gas chromatography TDOM True degradability of
organic matter

GE Gross energy TIA Trypsin inhibitor activity

GFAAS Graphite furnace TLC Thin layer
atomic absorption chromatography
spectrometry

GHG Green house gas TMR Total mixed ration

GLC Gasliquid v/v Volume/volume

chromatography

 

 

Appendices

HPLC High performance VFA Volatile fatty acid
liquid chromatography

hr(s) Hour(s) w/v Weight/volume
ICP-AES Inductively coupled w/w

plasma-atomic emission
spectrometry

ISO International Standard
Organization

Weight/weight
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UNITSAND CONVERSION

Unit Description Conversion Remarks

Pressure 7
Pa Pascal Standard unit Pascal = Newton/

m2

atm Atmosphere (physical) 101,325 Pa Pressure in gases

atm Atmosphere (technical) 98,066.5 Pa One atmosphere =1

kp/cm?

bar Bar 100,000 Pa Pressure in gas and
liquid

psi Poundsper Square Inch 6,894.757293168 1 psi equivalent
Pa 14.5 bar

mbar Millibar 100 Pa Equivalent one
hector pascal(hPa)

mmHg Millimeter-mercury 133.32 Pa
column

Energy

Unit Description Conversion

J Joule Standard unit

BTU British Thermal Unit 1055.058138 J

cal calorie 4.186794846 J

HPh Horsepower hour 2684517.413 J

Wh Watt hour 3599.9982 J

Area

me Square meter Standard unit

ha Hectare 10,000 m2

ft? Square foot 0.0929 m2

km2 Square kilometer 1,000,000 m2

mi? Square mile 2,589,988.11 m?

Volume

] Liter Standard unit

bl, bbl Barrel 159 |

gal Gallon (UK) 4,55 |

gal Gallon (US) 3.7862 |

pt Pint 0.4733 |

qt Quart 0.9466 |

Speed
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m/s meters per second Standard unit
km/h

__

kilometers per hour 0.278 m/s
mi/h miles per hour 0.447 m/s

N Newton

Ww Watt

hp horsepower

Length

m meter

ft foot

In Inch

mi mile

yd yard

Mass

kg kilogram

Ib pound

t ton

OZ ounce

Temperature

K Kelvin

°C Degree Celsius

°F Degree Fahrenheit

Time

s second

m, min minute

h hour

d day

Standard unit

Standard unit

745.701 W

Standard unit

0.3048 m
0.0254 m

1609.344 m

0.9144 m

Standard unit

0.4536 kg

1000 kg

0.02834 kg

Standard unit

K = °C+#273,15
°F = 1.8x(K-273.15)+32

oc — CF-32)
1.8

°F = (°Cx1.8)+32

Standard unit

60s

3600 s

86400 s
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FREQUENTLY USED STANDARDS OF CO
NCENTRATION

 

Measurement Notation

Masspercentage wt% or w/w%

Mass-volume m/Vv%

percentage

Volume-volume vol% or v/v%

percentage

Molarity M

Molinity -

Molality m

Molar fraction

—

(chi)

Formal F

Normality N

Parts per %(or pph)

hundred

Parts per %(or ppt)

thousand

Parts per million ppm

Parts per billion ppb

Parts pertrillion ppt

 

Generic formula

g solute x 100/ g

solution

g solute x100/ml

solution

milsolute x 100/

ml solution

moles solute/
liter solution

moles solute/
kg solution

moles solute/

kg solvent

molessolute/
moles solution

moles undissolved

solute/liter solution

gram equivalents/

liters solution

Dekagramssolute/

kilogramssolution

grams solute/

kilogramssolution

Typical units

%

% thoughstrictly %

g/ml
%

mol/1 (or M or
mol/ dm?

mol/kg

mol/kg (or m)

(decimal)

mol/1 (or F)

N

dg/kg

g/kg

mg solute/kg solution mg/kg

ig solute/kg solution ug/kg

ng solute/kg solution ng/kg

no00

 

 


