RAW INGREDIENT
Q}}ALITY IN

PROCESSED FOODS

THE INFLUENCE OF AGRICULTURAL
PRINCIPLES AND PRACTICES

MARK B. SPRINGETT

AN ASPEN PUBLICATION



Table of Contents

ContribDULOrS . ...0vvvreinrenenesnnnsaesnsssssssossscnsnsan
Preface @ ...iivinnninnrrnnns ek asetesceetiseseanenannn

Chapter 1— The Influence of Primary Agriculture on the

Qualityof Meat ........coiviiiiiiiiiennreanas
Alan H. Varnam
1.1 Imtroduction ........... ... ... .. ... ... .. ...,
1.1.1 A definition of primary agriculture—“from the farm
to the slaughterhouse?” .. .......................
1.1.2  The meaning of “quality” .......................
1.2 The relative importance of pre- and postmortem
procedures ... ... ...
1.3 Thebasisofmeatquality .............................
1.3.1 Color and general appearance ....................
132 Flavor ... e
1.4 Species-specificflavor ............. ... ... .. ... ...,
1.4.1 Variation due to the individual animal .............
142 Breed ........ovviiniiii i
143 Age . e
144 Sexofanimals ................................
145 Dietofanimals .............0.................
1.5 Textureand juicimess ................................
1.6 Effect of primary agriculture on quality of meat for
processing ............ ...
1.6.1 Introduction................. ... .coiviiinn...

jii



iv. Raw INGREDIENT QUALITY I¥ PROCESSED Foops

1.6.2 Cannedmeats .................c0civvvnnnn..
1.6.3 Uncured comminutes ..........................
1.6.4 Baconandham ................. ... . ... ...,
1.6.5 Cockedmeatproducts..........................
1.6.6  Cured continental sausages . .....................
1.7 The influence of primary agriculture on microbiologic
qualityofmeat ... ... ... ... ... ... ... .......
1.8 Relationship of agricultural practice to contamination of
CArcassmeat ................. ... .. i,
1% Bovine spongiform encephalopathy ....................
LI0 Conclusion ............. ... ... .. i,
References .......... .. ... ... . ... . .. .. ...

Chapter 2— Oils and Fats in the Food Industry ..............
Jan Willem Veldsink, B.G. Muuse, and J TP Derksen
21 dntroduction ................ ... . ... ... ..
2.2 Lipidbiochemistry ..................................
2.3 Rancidityofoils ................. ... ... .. ... ......
24 Refiningoilsandfats ................................
241 Introduction ................c¢coviininnninnnn..
242 Ollwinning ........... . . i
243 Degumming ............... ...
2.44 Alkali and physicalrefining .....................
245 Adsorptive purification, bleaching ................
246 Deodorization ................ .. ...,
2.5 Structuringofoils...................................
2.5.1 Hydrogenationofoils ..........................
2.52  Fractionation, blending, and interesterification of
oilsandfats ............. ... ... .. L,
2,6 Cropsandagronomy ........................c.couu...
27 Conelusion . ............ ... .. ... ... .. e,
References ......... ... . . . . .. . . ...
Bibliography . ......... . ... . ... ...

Chapter 3-——The Influence of Raw Materials on the Quality
of Processed Vegetables ........... mrassianreans
J.B. Adams
3.1 Imtroduction .............. ... .. ... .. ... ... ...,
3.2 Raw material effects on vegetable discoloration ..........
3.2.1  Enzymatic discoloration of raw vegetables . ... ... ...

57



3.3

34

3.5

3.6

Table of Contents v

3.2.2 Discoloration of Allijum species .................. 64
3.2.3 Chlorophylichanges ........................... 64
3.24 Carotenoid changes in vegetables ................. 66
3.2.5 Nonenzymatic discoloration of processed

vegetables . ........ ... ... il 66
3.2.6 Greening of cooked new potatoes . ................ 68
3.2.7 Browning of heat-processed potatoes .............. 68
Raw material effects on vegetable flavor ................ 70
3.3.1 Lipid degradation effectson flavor ................ 70
332 Soybeanflavor............ ... ..o oo 70
333 Tomatoflavor ... ...l 72
334 Greenpeaflavor ......... ... ... .. il 73
335 Greenbeanflavor .......... ... oo 73
336 Cucumberflavor ............ ... . ... ... ..., 74
337 Potatoflavor..... ... ... .. 74
338 Carrotflavor ........ ... .. e 75
339 Mushroomflavor ............. ... ... .l 75
3.3.10 Sulfur compounds and their effects on vegetable

Havor ... e 75
3.3.11 Degradation of sulfur-containing amino acids

andflavor ....... ... ... . i i 78
Raw material effects on vegetable texture ............... 79
34,1 Pectindegradation .............. ... i, 80
342 TomatoteXIUIE ... ..ot ieieennans 81
343 Potatotexture......... ... ... ... .. 82
344 Greenbeantexture ...............c.iiiiiiiian, 83
345 Lignificationreactions............... ... .l 34
346 Asparagustexture ..................oieiiiiiann 84
347 Legumetexture ..............euiivenennanenann, 84
348 YamtexXture ............c.euvrernnirnrnnnaenes 85
349 Sweetpotatotexture ...............ccociuininnn. 85
3.4.10 Chinese water chestnuttexture ................... 85
Raw material effects on vegetable toxins ................ 85
3.5.1 Glucosinolate-derivedtoxins . .................... 86
3.5.2 Cyanogenic glycoside-derived toxins .............. 87
353 CassavatoXing .............cviiiiiininiininnnn 88
354 Limabeantoxins ................ciiiiriiniinnnn 90
355 Lectinsastoxing ............cciiiiiiiiiiian.. 90
Conclusion .. ... ... ... .. it 90

References . ...... ... .. ... . i i 92



vi  Raw INGREDIENT QuaLITY IN ProcEssED Foops

Chapter 4 Factors Affecting the Processing of Red Fruits .. ...
Rex M. Brennan and R.E. Harrison
41 Imtroduction ................. ... 0 i,
42 Fruit quality——rawmaterials . .........................
421 Physical ............. ... ... .. e
42,2 Compositional and nutritional . ...................
423 SENSOTY . vt iiviiinitre et rmerraranrinneeen,
424 Nutritional .......... ..
4.3 Factors influencing fruitquality .......................
43,1 Preharvestconditions ................uiiiun..n.
432 Maturity and harvesting effects .. .................
433  Postharvesteffects .............................
4.3.4  Pathologic considerations .......................
4.4 Fruitprocessing ........... .. ... ... .. .. ..
44.1 Freezing ......... ..ot
442 Juice processing ...............ciiiiiaiiaaaaa,
443 Otherproducts........ ...,
444 Improvements in processed products ......... e
45 Conclusion .. ... ...ttt
Referemces ...............cccivroiiroiianinaiinnins

Chapter 5— Effect of Agronomic Factors on Grape Quality

for Wine Production ..........ccciviviianennses

Mark B. Springett
5.1 Imtroduction ............ ... ... .. .. . . . i,
52 Varieties ......... ... ..
52.1 Flavorcategories ...............cviiiiinninn..
522 Varietiesandflavor ........... ...l
5.3 Compositionofgrapes ............... ..ot
53.1 Carbohydrates .............cc.0iiiiiiiiiiinnn.
532 Organicacids.............iiiriiriirinrinie
5.3.3 Nitrogen compounds .. ...........ovourvnreenn.
534 Phenoliccompounds ...........................
535 Pigments ............ it
54 Climate ........... .. .0ttt
54,1 Soilandwater ........... ..ottt
542 Nutrientstatus .............. .. .ccviiiennn...
543 Exposuretothesun ............................
544 Terroil . ...t e e e e



Iable of Contents  vii

55 Vinemanagement ........................ ... ........ 138

551 Trellising ......... oo, 138
552 Pruning .......... . 139
553 Leafremoval ................ ... ... ..., 140
5.6 Harvesting ............ ... . it iiiiininnnn. 140
5.6.1 Effectofyield ................... e 140
§7 Conclusion............................ DR 141
References ........ ... .. . .. ... . 141

Chapter 6— Control of Milk Composition in Relation
to the Quality of Dairy Produets ................ 147

Francois Laurent, Yves Le Roux, and
Odile Colin-Schoellen

6.1 Introduction ................ .. ... ... .. ... ..., 147
6.2 Evaluation of new practices for dairy herd management . .. 148
6.2.1 Nutrient strategies ........ e 148
622 Ureacontentofmilk ........................... 152
6.2.3 Bovine somatotropin . ..............0iuiiiienan 154
6.3 Caseinpolymorphism ............................... 156
6.4 Milking frequency .................. .. ... ... .. ..., 158
6.5 Effect of somatic cell count on milk quality .............. 160
6.5.1 Quarter and individval milk ..................... 160
652 Bulkmilk.......... ... ... ... 162
6.6 Milkstorageandgmality ............................. 164
6.7 Impact of total quality management at the farm level ... .. 166
References . ........ .. .. . . . . . . ... i, 168
Chapter 7— Measurement of Quality and Quality Control ..... 173
Alan H. Varnam
7.1 Imfroduction ............. ... ... ... . . i, 173
7.2 Criteria applied to measurement of quality . ............. 176
7.2.1 Legislativecriteria . ............. ..., 176
7.2.2  Quality criteria imposed by purchasers ............, 176
7.2.3  Quality criteria imposed to protect public health ... .. 177
7.2.4  Quality criteria based on agricultural practice ....... 178
7.3 Application of quality control in primary agriculture and
fisheryoperations . .................................. 179
7.3.1  Agricultural policy and quality control ............. 179

7.3.2  Good husbandry and quality control . .............. 180



vili

Raw INGREDIENT QUALITY IN PrROCESSED FoODS

7.3.3 Application of the Hazard Analysis Critical

Control Point technique to primary agriculture ...... 181

7.34 Quality control in fishhandling .................. 182

7.4 Measurement of quality of different food gronps ......... 183
741 Milk............... ... . e, 183

742 Meatandpoultry ................. PP 186

743 Fish .............. ... ..., [N ... 190
744 Cereals......... ...t i 197
7.4.5 Fruitsandvegetables ........................... 198
References ........... .. ... . .. .. . . i i 201
SOUFCES .. viiviiineranenunsiassassrsnnssenassssnneannnas 203




