


Encyclopedia of Dairy Sciences

IEMEERES
%

CRikAE) H FAHA
(£8) J.W. g F T%
(£ /R %) P.F. @&

RIE FIF
ER¥ TWH
44 4 & M ik



: 01-2008-3445 &

n A B N

AR I A%, WRTUR - FRMTN L R mIBE 427 530y, B
T2 FLl U R BB R 2 3 KL S B R

AARIUC R e B ML T (R FL A B2 S 3036 15 4 A
CEUih. B MBS MT. BUBL TR EEL HFD, W00 T B
AL SRR . R E A S SR, L KA 45 FLAHL ) 5
HH TR A G T, BN A CF BRI 250 4 B30, B
BRSSO AT “see also” F1 “FEfHE) 7, W SIBRR A R Y —
BT BEER" MR FE SR 1 i R,

AAE SPGB L R T A B, LA Al FAYAE T3 A S
KNG FURBLE BN SR AR RIS A . 0 RS e O]
LSRR INGE = A
ENCYCLOPEDIA OF DAIRY SCIENCES
HUBERT ROGINSKI, JOHN W FUQUAY, PATRICK F FOX
Copyright © 2003, Elsevier Science Ltd, All Rights Reserved.

This first edition of Encyclopedia of Dairy Sciences by Hubert Roginski is pub-
lished by arrangement with ELSEVIER LTD, The Boulevard, ILangford Lane,
Kidlington, OX5 1GB

BB RS B (CIP) #i4E

AMBFEMER H 148/ AR H B 4854 (H Roginsk)
SR BAEER. ks BletdiRe, 2009

B2 JF3C . Encyclopedia of Dairy Sciences

ISBN 978-7-03-020620-6

L#e I OF--Q8- M AMG-aSMT-TR4+H
V. TS252.4-61

HrE IR AR CIP BdiEt7 (2008) 45 189386 &

THERE: FHG 2 B AR BIL E B Lt 3 &
TR GEM/ TIPS, REF/HE@Ri. HEEHTHT

A 5 % B oa MR
LSRR 16 2
MBS . 100717
http: //www. sciencep. com
HAUERLARAA 1L ED
Pt AL RAT ST R 8
200943 A% — MR FFAC. 7871092 1/16
2009 4E 3 AE—KEDRl Bk, 244 3/4
EN%L. 1—1 800 FH: 5300 000
Efr: 680.00 5T (£MHE)
QA ENEE R B I B, Fot £ ST R




(GLRRZERNSH) g—5EE4H

FiF: Rk

EWH: FRF

FE QERHEE N
B E OB had WO R £BHE HRN
e s ko BIFFE BER A& X R
MmAN BEAK TESE K W RIE KRS

o

<



o B i ) 2% DY 2%

EDITOR-IN-CHIEF
Hubert Roginski
The University of Melbourne
Institute of Land and Food Resources
Werribee, VIC 3030, Australia

EDITORS
John W Fuquay
Mississippi State University
Department of Animal and Dairy Sciences
Mississippi State, MS 39762, USA

Patrick F Fox
University College, Cork
Department of Food Science, Food Technology and Nutrition

Cork, Ireland
Ryozo Akuzawa Vaughan Crow
Nippon Veterinary and Animal Science Fonterra Research Centre
University Private Bag 11029
Department of Food Science and Technology Palmerston North, New Zealand
Musashino-shi
Tokyo 180-8602, Japan Hilton C Deeth
University of Queensland
Arie Brand School of Land and Food Sciences
Utrecht University Gatton, QLD 4343, Australia

Department of Herd Health and Reproduction

NL-3508 TD Utrecht, The Netherland
etherlands Nana Y Farkye

California Polytechnic State University

Wolfgang Buchheim Dairy Products Technology Center
Bundesanstalt fiir Milchforschung Dairy Science Department
D-24105 Kiel, Germany San Luis Obispo, CA 93407, USA
Harsharnijit S Gil! John P McNamara

Massey University Washington State University
Milk and Health Research Centre Department of Animal Sciences
Palmerston North, New Zealand Pullman, WA 99164, USA
Mansel W Griffiths ) Paul L H McSweeney
University of Guelph University College, Cork
Department of Food Science . Department of Food Science, Food Technology and
Guelph, omgrjo N1G 2W1, Canada Nutrition

Cork, Ireland



George F W Haenlein

University of Delaware

Department of Animal and Food Sciences
Newark, DE 19717,USA

Peter Hansen

University of Florida
Department of Animal Sciences
Gainesville, FL 32611, USA

Claus Heggum

Danish Dairy Board
Frederiks Allé 22

DK-8000 Aarhus, Denmark

Roger W Hemken

University of Kentucky
Department of Animal Science
Lexington, KY40546, USA

Henk Hogeveen

Wageningen University

Farm Management Group

NL-6706 KN Wageningen, The Netherlands

Paul Jelen

University of Alberta

Department of Agricultural, Food and Nutritional
Science

Edmonton, Alberta T6G 2P5, Canada

Roy Kellaway

Camden Animal Management Software
400 Cobbitty Road

Cobbitty, NSW 2570, Australia

Hannu Korhonen

MTT Agrifood Research Finland
Food Research

FIN-31600 Jokioinen, Finland

Harjinder Singh

Massey University

Institute of Food, Nutrition and Human Health
Private Bag 11222

Palmerston North, New Zeaiand

George R Wiggans

US Department of Agriculture

Agricultural Research Service

Animal Improvement Programs Laboratory
Beltsville, MD 20705, USA

Preben Mikkelsen
Danish Dairy Board
Frederiks Allé 22
DK-8000 ;\rhus, Denmark

Vikram V Mistry

South Dakota State University
Dairy Science Department
Brookings, SD 57007, USA

D Donald Muir

Hannah Research Institute
Mauchline Road

Ayr, KA6 5HL, UK

Stephen C Nickerson

Louisiana State University Agricultural Center
Hill Farm Research Station

Homer, LA 71040, USA

Fernanda Oliveira

University College, Cork

Department of Food Science, Food Technology
and Nutrition

Cork, Ireland

Harald Rohm

Universitat fir Bodenkultur

Institut fir Milchforschung und Bakteriologie
A-1180 Vienna, Austria

Gertjan Schaafsma

TNO Nutrition and Food Research
PO Box 360

NL-3700 AJ Zeist, The Netherlands

Glen H Schmidt

Ohio State University
Department of Animal Sciences
Columbus, OH 43221, USA

Jan T M Wouters

Netheritands Institute for Dairy Research
PO Box 20

NL-6710 BA Ede, The Netherlands

Carlos A Zalazar

Universidad Nacional del Litoral
Programa de Lactologia Industrial
Facultad de ingenieria Quimica (UNL)
Santiago del Estero 2829, 3000 Santa Fe
Argentina



% o N B

M H Abd El-Salam

National Research Centre

Department of Food Technology and Dairying
Dokki, Cairo, Egypt

C F Afonso

University of Porto
Faculty of Engineering
P-4050 Porto, Portugal

J Agneessens

Ghent University

Faculty of Veterinary Medicine

Department of Virology, Parasitology and
Immunology

B-9820 Merelbeke, Belgium

P Aikio

Reindeer Research Station

Finnish Game and Fisheries Research Institute
Kaamanen, Finland

R M Akers

Virginia Polytechnic Institute and State University
Department of Dairy Science

Blacksburg, VA 24061, USA

R Akuzawa

Nippon Veterinary and Animal Science
University

Department of Food Science and Technology

Musashino-shi

Tokyo 180-8602, Japan

A G Alhadrami

United Arab Emirates University
Department of Arid-Land Agriculture
College of Food Systems

PO Box 17555

Al-Ain, United Arab Emirates

L Alm

Karolinska Institute

Department of Medical Nutrition
Stockholm, Sweden

S K Anand

National Dairy Research Institute
Dairy Microbiology Division
Karnal 132001

Haryana, India

A Andrén

Swedish University of Agricultural Sciences
Department of Food Science

PO Box 7051

SE-?SOO? Uppsala, Sweden

J Andrews

Department of Primary Industries
Mutdapilly Research Station

Peak Crossing, QLD 43086, Australia

K Antelli

Technical University of Crete

Laboratory of Transport Phenomena and Applied
Thermodynamics

Environmental Engineering Department
Polytechneioupolis

GR-73100 Chania, Crete, Greece

Y Ardo

Royal Veterinary and Agricultural University

Department of Dairy and Food Science, Dairy
Technology

DK-1958 Frederiksberg C, Denmark

A M Arve

Danish Dairy Board
Frederiks Alle 22

DK-8000 Arhus C, Denmark

M S Ashwell

US Department of Agriculture

Agricultural Research Service

Gene Evaluation and Mapping Laboratory
Beltsville, MD 20705, USA



H Asperger

University of Veterinary Medicine

Department of Milk Hygiene, Milk Technology and
Food Science

Austria

M Auldist

Agriculture Victoria

Department of Natural Resources and
Environment

RMB 2460 Hazeldean Road

Ellinbank, VIC 3827, Australia

P Aureli

Istituto Superiore della Sanita
Food Microbiology Laboratory
1-00161 Rome, Italy

M A E Auty

Teagasc, Moorepark

Dairy Products Research Centre
Fermoy, Co. Cork, Ireland

L Avendano-Reyes

Universidad Auténoma de Baja California
Instituto de Ciencias Agricolas

Ejido Nuevo Leén, BC 21705, Mexico

G Averdunk
Bayerische Landesanstalt fur Tierzucht
D-85586 Grub, Mdnchen, Germany

V Azais-Braesco

Nutrivaleur

Danone Vitapole

15 avenue Galilée

F-92350 Le Plessis Robinson, France

H-P Bachmann

Federal Dairy Research Station
Schwarzenburgstr. 161
Liebefeld

CH-3003 Berne, Switzerland

E | Back

University of Hohenheim

Institute of Biological Chemistry and Nutrition
D-70593 Stuttgart, Germany

J V Balagtas

University of California—Davis

Department of Agricultural and Resource Economics
Davis, CA 95616, USA

R L Baldwin

University of California—Davis
Department of Animal Science
Davis, CA 95616, USA

J M Banks

Hannah Research Institute
Mauchline Road

Ayr, KA6 SHL, UK

F Y Bari

Bangladesh Agricultural University
Faculty of Veterinary Science
Department of Surgery and Obstetrics
Mymensingh 2202, Bangladesh

M E Barker

University of Sheffield
Centre for Human Nutrition
Division of Clinical Sciences
Northern General Hospital
Sheffield, 85 7AU, UK

M D Barton

University of South Australia

School of Pharmacy and Medical Sciences
Adelaide, SA 5001, Australia

D E Bauman

Cornell University

Department of Animal Sciences
lthaca, NY 14853, USA

H J Bearden
1892 Hickory Drive
Starkville, MS 39759, USA

S T Beckett

Nestlé Product Technology Centre
Haxby Road

York, Y091 1XY, UK

C Belloch

Collecion Espanola de Cultivos Tipo (CECT)
Universidad de Valencia

Valencia, Spain



G A Benson
North Carolina State University

Department of Agricultural and Resource Economics

Raleigh, NC 27695, USA

Z Bercovich'

Institute for Animal Science and Health
Department of Bacteriology

NL-8200 AB Lelystad, The Netherlands

J K Bernard

University of Georgia

Department of Animal and Dairy Science
Coastal Plain Experimental Station
Tifton, GA 31793, USA

P Berry Ottaway

Berry Ottaway & Associates Ltd
1A Fields Yard

Plough Lane

Hereford, HR4 OEL, UK

V Bhandari

Massey University

institute of Food, Nutrition and Human Health
Private Bag 11222

Palmerston North, New Zealand

W G Bickert

Michigan State University

Department of Agricultural Engineering
East Lansing, M| 48824, USA

H K Biesalski

University of Hohenheim

Institute of Biological Chemistry and Nutrition
D-70593 Stuttgart, Germany

P Billon

Institut de I'Elevage

BP 67

F-35652 Le Rheu Cedex
France

W Bockelmann

Bundesantalt fur Milchforschung
Institut fur Mikrobiologie
D-24103 Kiel, Germany

M J Boland

Fonterra Research Centre
Private Bag 11029

Paimerston North, New Zealand

'deceased

M P Botland

University College Dublin

Department of Animal Science and Production

and Conway Institute for Biomolecular and
Biomedical Research

Belfield, Dublin 4, Ireland

U Bolmstedt

Tetra Pak Processing Components AB
Lund

Sweden

L Boonekamp

OECD, Directorate for Food, Agriculture and
Fisheries

Head of Agricultural Trade and Markets Division

37 bis, Boulevard Suchet

F-75016 Paris, France

A Borghese

Animal Production Research Institute
Via Salaria 31

1-00016 Monterotondo

ltaly

F H M Borgsteede
Institute for Animal Science and Health
NL-8200 AB Lelystad, The Netherlands

R Boston

University of Pennsylvania
School of Veterinary Medicine
Kennett Square, PA 19348, USA

J Boyazoglu

Aristotle University of Thessaloniki
Faculty of Agriculture

Department of Animal Production
GR-54124 Thessaloniki, Greece

R L Bradley Jr

University of Wisconsin—Madison
Department of Food Science
Madison, W| 53706, USA

N M Brennan

University College, Cork

Department of Food Science, Food Technology
and Nutrition

Cork, Ireland

K Brew

Florida Atlantic University
Department of Biomedical Sciences
Boca Raton, FL 33431, USA



M C Broome

Australian Starter Cuiture Research Centre
180 Princes Highway

Werribee, VIC 3030, Australia

D S Buchanan

Oklahoma State University
Breeding and Genetics Group
Stillwater, OK 74078, USA

H Burling

Arla Foods Innovation
Scheelev. 18

$-22363 Lund, Sweden

U Biitikofer

Federal Dairy Research Station
Schwarzenburgstr. 161
Liebefeld

CH-3003 Berne, Switzerland

R J Byrne

Jacobs Engineering
Merrion Road
Dublin, Iretand

C Cantoni

University of Milan

Department of Science and Technology for
Food Safety

Faculty of Veterinary Medicine

1-20133 Milano, Italy

A V Capuco

US Department of Agriculture
Agricultural Research Service
Beltsville, MD 20705, USA

M Cari¢

University of Novi Sad
Faculty of Technology
21000 Novi Sad, Yugoslavia

K D Cashman
University College, Cork

Department of Food Science, Food Technology and

Nutrition and Department of Medicine
Cork, Iretand

B G Cassell

Virginia Polytechnic Institute and State University

Department of Dairy Science
Blacksburg, VA 24061, USA

W Chalupa

University of Pennsylvania
School of Veterinary Medicine
Kennett Square, PA 19348, USA

L E Chase

Cornell University

Department of Animal Science
Ithaca, NY 14853, USA

T Chillaud
Organisation International des Epizooties

Information and International Trade Department

12, rue de Prony
F-75017 Paris, France

A Christiansson

Swedish Dairy Association
Research Department
Scheelevaegen 18
S$-22363 Lund, Sweden

E Claerebout

Ghent University

Department of Virology, Parasitology and
Immunology

B-9820 Merelbeke, Belgium

L Cocolin

University of Udine

Food Science Department
1-33100 Udine, Italy

T M Cogan

Teagasc, Moorepark

Dairy Products Research Centre
Fermoy, Co. Cork, Ireland

R J Collier

University of Arizona

Animal Sciences and Nutritional Sciences
Tucson, AZ 85721, USA

M T Collins

University of Wisconsin—Madison
Department of Pathobiological Sciences
Madison, WI 53706, USA

G Comi

University of Udine

Food Science Department
1-33100 Udine, Htaly



E Connor

US Department of Agriculture

Agricultural Research Service

Gene Evaluation and Mapping Laboratory
Beltsville, MD 20705, USA

T Coolbear

Fonterra Research Centre
Private Bag 11029

Palmerston North, New Zealand

A Correa-Calderon

Universidad Auténoma de Baja California
Instituto de Ciencias Agricolas

Ejido Nuevo Ledn, BC 21705, Mexico

A Corsetti

Universita degli Studi di Perugia

Dipartimento di Scienze degli Alimenti — Sezione di
Microbiologia Agro-alimentare

1-06126 Perugia, Italy

M A Cousin

Purdue University

Department of Food Science
West Lafayette, IN 47907, USA

L K Creamer

Fonterra Research Centre
Private Bag 11 029

Palmerston North, New Zealand

B Creedon

Water Technology Ltd
Togher Industrial Estate
Cork, Ireland

K Cronin

University College, Cork
Department of Process Engineering
Cork, Ireland

T Cross

Pennsylvania State University
Department of Veterinary Science
University Park, PA 16802, USA

V Crow

Fonterra Research Centre
Private Bag 11029

Palmerston North, New Zealand

M A Crowe
University College Dublin
Department of Animal Husbandry and Production
Faculty of Veterinary Medicine and
The Conway Institute
Belfield, Dublin 4, Ireland

B Curry

Fonterra Research Centre
Private Bag 11029

Palmerston North, New Zealand

S E Curtis

University of lllinois at Urbana

Department of Animal Sciences

College of Agricultural, Consumer and
Environmental Sciences

Urbana, IL 61801, USA

D E Dalley

Agriculture Victoria

Department of Natural Resources and Environment
RMB 2460, Hazeldean Road

Ellinbank, VIC 3821, Australia

A Darragh

Massey University

Milk and Health Research Centre

Institute of Food, Nutrition and Human Health
Palmerston North, New Zealand

N Datta

University of Queensland

School of Land and Food Sciences
Gatton, QLD 4343, Australia

G P Davey

Fonterra Research Centre
Private Bag 11029

Palmerston North, New Zealand

T Davison

Dairy Research and Development Corporation
Level 3, 84 William Street

Melbourne, VIC 3000, Australia

L C P M G de Groot

Wageningen University

Division of Human Nutrition and Epidemiology
NL-6706 KN Wageningen, The Netherlands

K de Koning

Research Institute for Animal Husbandry (PV-Lelystad)

PO Box 2176
NL-8203 AD Lelystad, The Netherlands



J N De Wit

Consultant Food Proteins
Veidheimweg 2

NL-6871 CB Renkum, The Netherlands

C Deborde

Institut National de la Recherche Agronomique
Laboratoire de Recherches de Technologie Laitiere
65, rue de Saint-Brieuc

F-35042 Rennes Cedex, France

H C Deeth

University of Queensland

School of Land and Food Sciences
Gatton, QLD 4343, Australia

C M Delahunty

University College, Cork

Department of Food Science, Food Technology
and Nutrition

Cork, Ireland

P Desmarchelier

Food Science Australia

Food Safety and Quality Group
PO Box 3312

Tingalpa DC, QLD 4173, Australia

C Devendra

International Livestock Research Institute
PO Box 30709

Nairobi, Kenya

R Di Cagno

Dipartimento di Protezione delle Piante e
Microbiotogia Applicata

Universita degli Studi di Bari

1-70126 Bari, Italy

A D W Dobson

University College, Cork
Department of Microbiology
Cork, Ireland

S S Donkin

Purdue University

Department of Animal Sciences
West Lafayette, IN 47907, USA

M Doreau

Institut National de la Recherche Agronomique
Unité de Recherches sur les Herbivores

F-63122 Theix, Saint-Genés Champanelle, France

O D dos Santos Mota

University of Porto

Faculty of Engineering

Department of Mechanical Engineering and
Industrial Processing

P-4200 Porto, Portugal

Z Dou

University of Pennsylvania
School of Veterinary Medicine
Kennett Square, PA 19348, USA

P T Doyle

Kyabram Dairy Centre

Department of Natural Resources and Environment
120 Cooma Road

Kyabram, VIC 3620, Australia

S Drusch

University of Kiel

Institute of Human Nutrition and Food Science
D-24105 Kiel, Germany

D Dupont

Institut National de la Recherche Agronomique

Unité de Recherches en Technologie et Analyses
Laitieres

BP 89

F-39800 Poligny, France

M L Eastridge

Ohio State University
Department of Animal Sciences
Columbus, OH 43210, USA

S Eerola

National Veterinary and Food Research Institute
PO Box 45

FIN-00581 Helsinki, Finland

M El Soda

Alexandria University

Faculty of Agriculture

Department of Dairy Science and Technology
Alexandria, Egypt

F Eliskases-Lechner

Federal Institute of Alpine Dairying
Rotholz 50a

A-6200 Jenbach, Austria

H F Erbersdobler

University of Kiel

Institute of Human Nutrition and Food Science
D-24105 Kiel

Germany



B L Erven

Ohio State University

Department of Agricultural, Environmental and
Development Economics

Columbus, OH 43210, USA

C T Estill

Oregon State University
College of Veterinary Medicine
Corvallis, OR 97331, USA

K G Evans

Cornell University
Department of Food Science
Ithaca, NY 14853, USA

J M Evers

Fonterra Research Centre
Private Bag 11029

Paimerston North, New Zealand

H Eyer

Federal Dairy Research Station
Liebefeld

CH-3003 Berne, Switzerland

M Eysker

Utrecht University

Division of Parasitoiogy and Tropical Veterinary
Medicine

Department of Infectious Diseases and immunology

NL-3508 TD Utrecht, The Netherlands

M H Fahmy

International Genetics Consulting Service
2122-195 Clearview Avenue

Ottawa, ON K1Z 6S1, Canada

V Faist

University of Kiel

Institute of Human Nutrition and Food Science
D-24105 Kiel, Germany

N Y Farkye

California Polytechnic State University
Dairy Products Technology Center
Dairy Science Department

San Luis Obispo, CA 93407, USA

N Fegan

Food Science Australia

Food Safety and Quality Group
PO Box 3312

Tingaipa DC, QLD 4173, Australia

A Fetlinski
Rhodia Food BIOLACTA
Olsztyn, Poland

S Feyo de Azevedo

University of Porto

Department of Chemical Engineering
P-4050 Porto, Portugal

J L Firkins

Ohio State University
Department of Animal Sciences
Columbus, OH 43210, USA

W J Fischer

Nestlé Research Centre
Vers-chez-les-Blanc

CH-1000 Lausanne, Switzerland

R J FitzGerald

University of Limerick
Department of Life Sciences
Castletroy, Co. Limerick, Ireland

J J Fitzpatrick

University College, Cork
Department of Process Engineering
Cork, Ireland

S Flint

Fonterra Research Centre
Private Bag 11029

Palmerston North, New Zealand

A Flynn

University College, Cork

Department of Food Science, Food Technology
and Nutrition

Cork, Ireland

E A Foegeding

North Carolina State University
Department of Food Science
Raleigh, NC 27695, USA

R H Foote

Cornell University

Department of Animal Science
ithaca, NY 14853, USA

J A Ford Jr

University of illinois
Department of Animal Sciences
Urbana, IL 61801, USA



I A Forsyth

The Babraham Institute
Babraham

Cambridge, CB2 4AT, UK

S Fosset

Unité INRA/INAPG de Physiologie de la Nutrition et du
Comportement Alimentaire

Institut National Agronomique de Paris-Grignon

F-75231 Paris Cedex 05, France

P D Fox

Yale University

Department of Chemistry
New Haven, CT 06520, USA

P F Fox

University College, Cork

Department of Food Science, Food Technology
and Nutrition

Cork, Ireland

G Franciosa

Istituto Superiore della Sanita
Food Microbiology Laboratory
Viale Regina Elena 299
1-00161 Rome, Italy

J F Frank

University of Georgia

Center for Food Safety and Quality Enhancement
Department of Food Science and Technology
Athens, GA 30602, USA

S T Franklin

University of Kentucky
Animal Science Department
Lexington, KY 40546, USA

E Frede

Bundesanstalt fiir Milchforschung
Hermann-Weigmann-Str. 1
D-24103 Kiel, Germany

H Fujimoto

Chiba University

Graduate School of Pharmaceutical Sciences
1-33, Yayoi-cho, Inage-ku

Chiba 263-8522, Japan

W J Fulkerson

University of Sydney

Faculty of Veterinary Science
Camden, NSW 2006, Australia

D A Funk

ABS Global, Inc.

15625 River Road
DefForest, WI 53532, USA

J W Fuquay

Mississippi State University

Department of Animal and Dairy Sciences
Mississippi State, MS 39762, USA

B Garin-Bastuiji

OIE/FAO Brucellosis Reference Laboratory

Agence Francaise de Sécurité Sanitaire des Aliments
F-94703 Maisons-Alfort Cedex, France

D L Garner
Colorado State University
Fort Collins, CO 80523, USA

H A Garverick

University of Missouri
Department of Animal Science
Columbia, MO 65211, USA

J M Gay

Washington State University
Department of Animal Sciences
Pullman, WA 99164, USA

V Gekas

Technical University of Crete

Laboratory of Transport Phenomena and

Applied Thermodynamics

Environmental Engineering Department
Polytechneioupolis

GR-73100 Chania, Crete, Greece

N Gengler

Gembloux Agricultural University
National Fund for Scientific Research
Animal Science Unit

B-5030 Gembloux, Belgium

P Georgieva

Bulgarian Academy of Sciences

Institute of Control and System Research
PO Box 79

1113 Sofia, Bulgaria



H Gjostein

Agricultural University of Norway
Department of Animal Science
As N-1432, Norway

M Gobbetti

Universita degli Studi di Bari

Dipartimento di Protezione delle Piante e Microbiologia
Applicata

1-70126 Bari, Italy

H D Goff

University of Guelph

Department of Food Science
Guelph, Ontario N1G 2W1, Canada

E Gootwine

Institute of Animal Science
Department of Animal Reproduction
The Volcani Center

Bet Dagan 50250, Israel

P K Gopal

Fonterra Research Centre
Private Bag 11029

Palmerston North, New Zealand

R Grappin'

Institut National de la Recherche Agronomique

Unité de Recherches en Technologie et Analyses
Laitieres

BP 89

F-39800 Poligny, France

M W Griffiths

University of Guelph

Department of Food Science
Guelph, Ontario N1G 2W1, Canada

J-C Gripon

Institut National de la Recherche Agronomique
Unité de Biochimie et Structure des Protéines
F-78350 Jouy-en-Josas, France

P Grolier

Institut National de la Recherche Agronomique
Clermont-Ferrand-Theix

Unité des Maladies Métaboliques et Micronutriments
(U3M)

Equipe Vitamines

F-63122 St Genés Champanelle, France

deceased

S M Grundy

University of Texas

Center for Human Nutrition
Southwestern Medical Center at Dallas
Dallas, TX 75235, USA

T P Guinee

Teagasc, Moorepark

Dairy Products Research Centre
Fermoy, Co. Cork, Ireland

H D Guither

University of lllinois at Urbana

Department of Agricultural and Consumer Economics

College of Agricultural, Consumer and Environmental
Sciences

Urbana, IL 61801, USA

M R Guo

University of Vermont

Department of Nutrition and Food Sciences
Burlington, VT 05405, USA

F C Gwazdauskas

Virginia Polytechnic Institute and State University
Department of Dairy Science

Blacksburg, VA 24061, USA

G F W Haenlein

University of Delaware

Department of Animal and Food Sciences
Newark, DE 19717 USA

N W Haggarty

Fonterra Research Centre
Private Bag 11029

Palmerston North, New Zealand

D Haisman

Massey University

Institute of Food, Nutrition and Human Health
Paimerston North, New Zealand

M B Hall

University of Florida
Department of Animal Sciences
Gainesville, FL 32611, USA

M Hamamoto

Japan Collection of Microorganisms
Rikeno

Wako 351-01, Japan



H O Hansen

Danish Agricultural Council
Axeltorv 3

DK-1609 Copenhagen V, Denmark

P J Hansen

University of Florida
Department of Animal Sciences
Gainesville, FL 32611, USA

J T Harnett

Fonterra Research Centre
Private Bag 11029

Palmerston North, New Zealand

S P Hart

Langston University

E (Kika) de la Garza Institute for Goat Research
Langston, OK 73050, USA

R W Hartel

University of Wisconsin—Madison
Department of Food Science
Madison, W| 53706, USA

J F Hasler

Colorado State University

Adjunct Faculty

Animal Reproduction and Biotechnology Laboratory
Fort Collins, CO 80523, USA

A N Hassan
Minia University
Minia, Egypt

J Hatziminaoglou

Aristotle University ot Thessaloniki
Faculty of Agriculture

Department of Animal Production
GR-54124 Thessaloniki, Greece

E J Havilah

NSW Agriculture

PO Box 63

Berry, NSW 2535, Australia

H A Heap

Fonterra Research Centre
Private Bag 11029

Palmerston North, New Zealand

R S Hegarty

University of New England

NSW Agricuiture Beef Industry Centre
Armidale, NSW 2351, Australia

C Heggum

Danish Dairy Board
Frederiks Alle 22

DK-8000 Arhus C, Denmark

C Hill

University College, Cork
Department of Microbiology
Cork, Ireland

J P Hill

Fonterra Research Centre
Private Bag 11029

Paimerston North, New Zealand

J Hinrichs

University of Hohenheim
Institute for Food Technology
D-70593 Stuttgart, Germany

W Hoffmann

Bundesanstalt fiir Milchforschung
Hermann-Weigmann-Str. 1
D-24103 Kiel, Germany

H Hogeveen

Wageningen University

Farm Management Group

NL-6706 KN Wageningen, The Netherlands

@ Holand

Agricultural University of Norway
Department of Animal Science
As N-1432, Norway

R Holland

Fonterra Research Centre
Private Bag 11029

Palmerston North, New Zealand

C Holt

Hannah Research Institute
Mauchline Road

Ayr, KA6 5HL, UK

E Hopkin

International Dairy Federation
Diamant Building

80 Boulevard Auguste Reyers
B-1030 Brussels

Belgium



R M Hopper

Mississippi State University
College of Veterinary Medicine
Mississippi State, MS 39762, USA

D S Horne

Hannah Research Institute
Mauchline Road

Ayr, KA6 5HL,UK

A Hosono

Shinsyu University

Faculty of Agriculture
Nagano-ken 399-4598, Japan

M S Hossein

Bangladesh Agricultural University
Faculty of Veterinary Science
Department of Surgery and Obstetrics
Mymensingh 2202, Bangladesh

J H Hotchkiss

Corneli University
Department of Food Science
Ithaca, NY 14853, USA

J T Huber

University of Arizona
Department of Animal Science
Tucson, AZ 85721, USA

J Hugenholiz
Wageningen Centre for Food Sciences and
NIZO Food Research

NL-6710 BA Ede, The Netherlands

C G Hughes

Fonterra Research Centre
Private Bag 11029

Palmerston North, New Zealand

W L Hurley

University of Illinois
Department of Animal Sciences
Urbana, IL 61801, USA

J E Huston

Texas A&M University System

Texas Agricultural Experiment Station
San Angelo, TX 76901, USA

M F Hutjens

University of lilinois
Department of Animal Sciences
Urbana, IL 61801, USA

E Isolauri

Turku University Centrat Hospital
Department of Paediatrics
FIN-20014 Turku, Finland

D Isolini

Swiss Federal Dairy Research Station
Liebefeld

CH-3003 Berne, Switzerland

C Jager

Justus Liebig University

Institute for Hygiene and Infectious Diseases of
Animals

D-35392 Giessen, Germany

M Jéagerstad

Swedish University of Agricultural Sciences
Department of Food Science

SE-75007 Uppsala, Sweden

J A Jackson

University of Kentucky
Animal Science Department
Lexington, KY 40546, USA

M R Jainudeen

Universiti Putra Malaysia
Faculty of Veterinary Medicine
43400 UPM Serdang
Selangor, Malaysia

R E James

Virginia Polytechnic Institute and State University
Department of Dairy Science

Blacksburg, VA 24061, USA

D Jaros

University of Agricultural Sciences

Department of Dairy Research and Bacteriology
A-1180 Vienna, Austria

L Jedrychowski
Polish Academy of Sciences

Institute of Animal Reproduction and Food Research

Olsztyn, Poland

P Jelen

University of Alberta

Department of Agricultural, Food and
Nutritional Science

Edmonton, Alberta T6G 2P5, Canada



