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Aasted, 323, 328, 334-336, 355, 358, 422-427
Aceituno (Simarouba glauca), 169-170
acetic acid, 21-22, 185-194, 201-203,
254, 608
acetic acid bacteria, 2, 608
acetone, 164, 172, 594
Achard, Franz Karl, 72
acidic taste or flavour, cocoa, 13, 21, 25,
45, 46
acidic taste or flavour, conching, 7, 241-243
acidic taste or flavour, extruder, 407
actuals market, 27
acucar amorfo, 80
additives, 117, 220, 330-331, 670, 673, 677,
690, 692
adhesives, 631-634, 642, 644
Admul-WOL see polyglycerol polyricinoleate
(PGPR)
advertising, 655, 665, 666, 671, 713, 722
aeration, 21-22, 256-257, 261-262, 269,
418-420
Aero®, 418, 664
aerobic phase, 186
aerobic plate count, 542
aflatoxin, 41, 606-607
agglomeration & de-agglomeration
conching, 239, 251, 254, 257, 261, 263
glass transition temperature, 207, 244
lactose, 207
physics, 219-220
sugar alcohols, 244
agreements, 676, 713-715
air bubbles, 217, 285, 360, 364-366, 377,
379, 386, 388, 393, 402, 414, 419, 458
aerated products, 418-421
filled chocolates, 458

minimisation in moulding plant, 360,
364-366, 377, 379
shaking & vibration, 285

alanine, 188, 191

alcohol, 21-22, 186, 191, 421, 424, 433, 443,
445, 459, 505-506 see also ethanol;
sugar alcohols

aldehydes, 105, 108, 190-191, 196-198,
201, 624

alkalisation (Dutch process), 201, 226, 480,
514, 524, 542

alkalising, 61, 64, 569

alkaloids see caffeine; theobromine

Allanblackia (Allanblackiq floribunda),
169-170

allergen, 393, 451-452, 464, 467, 543, 599,
605, 614-617, 692

allergy see allergen

almonds, 432, 434-435, 440-441, 592, 679,
682-683, 692

aluminium foil, 583, 620, 626, 633, 640, 649

Amadori, 54, 137, 190-191, 195

Amazon, Upper Amazon, 10, 12, 43-44, 193

Amelonado, 10, 12, 43

America
cocoa, 10, 15, 19, 23, 27, 36, 59, 495,
533, 656

cocoa butter, 153-155

enrober, 383

history of cocoa, chocolate, 2, 4, 654, 655

market, 655, 657, 659-666, 668-669, 671,
673, 696

particle size, 226

patents, 696, 700, 710

portion control, 648

regulation & legislation, 37, 39, 90-91, 686
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amines, 196, 198
amino acids, 23, 103, 105, 137, 187-191,
195-201, 263, 537
ammonium phosphatide, 256, 690
amorphous
compound coatings, 369
polydextrose, 84-85, 95, 232
amorphous sugars
crumb, 140-143
crumbicing sugar, 79
crumblactose in milk powder, 121-122,
127, 207, 226, 410
crumbsugar, properties and impact on
chocolate, 80-81, 203
anaerobic, 21, 86
angle of repose, 75, 77
anhydrous milk fat see milk fat, anhydrous
(AMF)
anthocyanins, 23, 187, 523 see also
proanthocyanidins
antibiotics, 607

anti-bloom agent, 180, 487 see also fat bloom

anti-oxidant, 2, 23, 115, 130, 135, 563,
665, 735

anti-tailing rod see roller, licking

aphrodisiac, 1

APV Baker, 339, 341

Archimedes disc, 329

arginine, 137

Arriba, 12, 45, 47, 188, 193, 205

ash, 75, 76, 86, 594

Asia, 10, 153-155, 489, 657, 660, 672

aspartame, 89, 94, 672

Aspergillus, 605-606

assortments, 358, 442, 469, 642, 663,
667-668

astringency, 23, 40, 42, 44, 186-187, 190,
199, 201, 401, 509, 514

Australia, 8, 206, 456, 638, 658, 661, 669,
672,697,711

Austria, 162, 680, 681

automation, 251, 311, 356-357, 398, 449, 570

Awema A.G., 415-417
Aztecs, 1, 654, 735

Bacillus, 193, 608
backing off, 359, 365-367, 381, 424, 498
bacteria

biofilm in pipework, 613

cariogenic, 87

cocoa debacterisation/sterilisation in
processing, 56, 407, 538, 610

cocoa fermentation, 21-22, 189, 608

cocoa mass & cocoa powder, quality
parameters, 62, 68, 542

Escherischia coli 0157:H7, 613

HACCP, 468-469

high pressure killing of, 404

monitoring product & production lines,
548, 555, 613

prevention of contamination in processing,

611-613
probiotic, 97-98
role in trans-fatty acid formation, 106
Salmonella, 35, 68-69, 607-613
bagasse, 73
Bahia, 10, 42, 45, 189, 193 see also Brazil
Baker Perkins, 339-340, 383 see also APV
Baker; temperer(s)
banoffee pie, 137
bar code, 562, 652
barrier
coatings, 383-384, 461, 485, 502
hygiene, 610
light, 622
oxygen, 109, 116
packaging, 620, 627, 628, 631, 640-641
panning, 442
taint in chocolate, 634, 652
trade, 675-676
Barth see Buhler
Bauermeister see Hamburg Dresdner
Maschinenfabriken
b-D-fructofuranosidase see invertase
beetles, 31, 603
beet sugar, 72-73, 494, 506
behenic acid, 180-181
Belgium, 493, 670, 680-681, 636
belt coaters, 434, 439, 446-447, 449
belt weigher, 563, 574
Benefat™, 181
benzoic acid, 191
Beta vulgaris, 72
Bifidobacterium lactis, 98
bimodal distribution, 219, 234-236
Bindler, 422-423
Bingham see viscosity
biodegradable, 29, 638, 647
biofilms, 613
biscuits
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allergens, 615
coatings, 502-504, 507
enrobing, 391-392
filled chocolate legislation, 680, 684
moulding, depositing & shell filling, 359,
361, 365, 418, 427
bitter, bitterness
chocolate, 2, 187, 205
cocoa beans, 20, 22, 44, 194, 494
cocoa roasting & conching, 189,
198-199, 202
sensory assessment, 42, 509-511,
514, 516
bitter chocolate, 2, 401, 539, 680, 689
bittersweet chocolate, 671, 678, 687, 689
black pod rot, 15
bloom, fat see fat bloom
bloom, sugar see sugar bloom
blower, 383-384, 389-390, 393,
397-398, 453
blue value, 65
BOB (1,3-dibehenoyl-2-oleoyl glycerol), 180,
181, 343
body mass index (BMI), 525, 665
Bohenin see BOB (1,3-dibehenoyl-2-oleoyl
glycerol)
Bond’s law, 219
book mould, 375, 377, 415, 424
Borneo tallow, 164, 166, 680 see also illipe
boxed chocolates, 470, 623, 625, 635, 663,
669, 729
Brabender moisture, 595
Braunschweig system see ICUMSA
colour type
Brazil, 10, 42, 45, 189, 416, 439, 648, 655,
657-661, 663, 690, 729
breakfast cocoa, 687
breaking, 53-54, 217, 225, 257, 381,
437, 604
brittleness, 52, 118, 218, 435
Brookfield, 282, 284-285, 545, 547-548
see also viscometer
browning reactions, 537 see also Maillard
reaction
Buddhism, 167
Biihler AG, Switzerland, 70, 256, 262, 267,
323, 341, 343, 355, 398, 403
bulk chocolate, 298-313, 532, 623
bulk density see particle density
bulking agent, 85

bulk sweeteners, 72-98

Buss Ko-Kneader, 401

butanoic acid, 188, 189, 191, 192, 200

buttermilk powder (BMP), 104, 115, 119,
130, 671, 688

butter oil (BO), 439, 497, 502 see also milk
fat, anhydrous (AMF)

butyric acid, 191

cacao, 1, 10, 489-490, 514, 523, 526, 535,
542, 671 see also cocoa

Cadbury, 135, 410, 414-415, 418, 655, 658,
664-666, 709, 731

Cadbury Dairy Milk, 2, 134, 655, 656,
659, 667

cadmium (Cd), 13, 37, 41, 605

caffeine, 22, 35, 47, 189, 511, 524, 527,
528, 736

Cailler, 134

calcium, 73, 83, 105, 114, 294, 523

calcium carbonate, 73, 83

calcium hydroxide, 73, 83

calcium-stearoyl lactoyl lactate, 294

calorie-reduced see low calorie chocolate

Cameroon, 10, 12, 44, 154, 495, 533

Canada, 609, 648, 660-662, 671, 690,
697,711

cancer, 525, 526, 605

cane sugar, 73, 80, 84

CAOBISCO (The European cocoa and biscuit
alliance), 648

Caprenin™, 181, 729

capric acid (C10), 108, 181

caproic acid (C6), 108

caprylic acid (C8), 108, 181

capsids, 15

caramel cooking, depositing, 362, 607

caramel flavour, 130, 207, 407, 410, 538

caramelisation, 114, 136, 149, 205, 207, 301,
303, 545 see also Maillard reaction

caramel sweets, 365, 368, 417, 433, 435,
455, 459, 471, 658 see also toffee

carbohydrate, 22, 85, 86, 90, 98, 487, 522,
543, 687, 688, 690, 693

carbonation, 73-74

carbon dioxide, 31, 73-74, 83, 186, 419, 647

cardboard, 62, 65, 73, 109, 603, 621

cardiovascular disease (CVD), 177, 488,
521-522, 524-525, 527, 665

Cargill, 645
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Carle & Montanari, 252, 255, 258, 337, 339,
355 see also conche; temperer(s)
carotenoid, 107
carriage tests, 630
cartonboard, 623, 628, 630, 635, 646
casein, 103-105, 130, 136, 226
cashews, 434, 435
Casson, 234-235, 238, 275, 278-279, 284,
290-291, 293-294, 296, 545 see also
plastic viscosity; yield value
Casson equation, model, 234, 275, 278-279,
284-285, 545
catechin, 187, 198, 201, 523, 524 see also
epicatechin
Celebrations®, 667
cellulose, 232, 625, 627, 634-635
cellulose-regenerated film (RCF), 627,
637-638, 642
central nervous system (CNS), 527-528
centrifugation, 115, 117, 204
changeovers, 307, 357, 358, 363-364, 374,
393, 410, 425, 450, 543, 616, 617
cheesy flavour, 108, 494
cherelles, 16
chicory, 85
China, 72, 131, 483, 494, 657, 661, 673,
690, 722
china-clay, 635
Chinese vegetable tallow (Triadica
sebifera), 169
chipboard, 623
chocolate
low fat, 293, 419, 420, 425, 439, 441, 492,
548, 731
aerated, 418-421, 708
chips, 181, 496, 502-504
chocolate-flavoured coating (see
compound coating)
drinks, 1, 2, 4, 93
drops, 226
eggs, 415, 417, 461, 628, 630, 663
kettle, 330-333, 386
a la taza, 677, 678, 680, 684, 685
liqueurs, 366, 437, 459
liquor, 516, 532, 534, 535, 537,
540-544, 671, 676, 687-678, 734
(see also cocoa mass)
milk crumb (see crumb)
nets, 410
non-cariogenic, 85, 89

no sugar added, 86-87, 89, 97
para mesa, 680
single origin, 59, 463, 657, 659
storage, 287, 301, 308-309, 349-350,
373, 425, 435, 466, 551-552
sugarless, 85, 89
temper unit (CTU), 549
chocolate bar, decorated or studded, 462
chocolate bar, flavoured, 438, 462, 473, 671
chocolate mass/masse
conching, 246, 248-249, 252, 260-261,
263, 267, 428, 544-545
flavour, 237, 545
flow properties, 78, 205, 242, 356
moisture, 203, 243-244, 295
moulding, 375
refining or grinding, 219, 228-229,
237, 242
shear, 247, 395
tempering, 347
Chocosuisse, 686
cholesterol, 177, 488, 522, 525-526
chromoboard, 635
citrem®, 294
citric acid, 84-85, 294, 515
clarification, sugar production, 73
classifier, 51, 54, 221, 223, 266, 435, 485
cleaning
cocoa beans, 50-52, 535
moulding and enrobing lines, 357, 358,
363, 393
pipeline pigging, 307
tools, materials & practices in the factory,
312, 602, 603, 607, 612-613, 616-617
cleaning in place (CIP), 147, 311, 448
Coberco, 135
Coberine, 163 see also cocoa butter,
equivalent (CBE)
cocoa, 12,47, 54, 68, 187
bean sustainability, 19, 20, 32
bulk, 19, 43-45, 47, 193
cake, 54, 63, 66, 67, 540, 541, 677
CCN51 variety, 45
fat (see cocoa butter)
fibre (see soluble cocoa fibre)
flavour, 44, 45, 54, 60-62, 80, 179,
185-196, 420, 495, 533 (see also
conching (or conched); roasting)
flavour or fine grade, 12, 43-47, 205
flavour precursors, 5, 22, 56, 190
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flavours undesirable, 37—40, 42, 52

flowers, 16

genetic studies, 12

growing areas, regions, 10-11, 15, 16, 19,
20, 43, 45, 153, 605, 606, 656

harvesting, 15, 17, 608, 735

kibble, 216, 233

liquor (see cocoa mass)

markets, 26-28, 43, 45, 49, 63, 668

propagation, 13

pulp, 5,9, 18, 20-22, 185-186, 188-189,
193, 535, 600, 608

shell, 64, 218, 224, 676, 677

supply chain, 25, 31-34, 48

tree, 5, 10, 13-16, 19, 153, 654, 734
(see also cacao)

value chain, 26, 31 (see also cocoa, bean
sustainability; cocoa, supply chain)

cocoa bean

blending, 20, 42, 495

bulk (or basic), 43, 193, 205, 495

certification, 19, 30-34, 36, 49, 457,
489, 656

cleaning, 4, 50-52

composition, 34-35

contamination, 23, 25, 37, 39-41, 43, 44,
190, 464, 473, 539, 605, 610, 611

count, 36, 39

criollo, 10, 12, 44, 46, 47, 186, 205,
494, 495

cut test (see cut test)

drying/dryers, 20, 22-25, 47, 50, 52, 54,
61, 185, 186, 189-192, 194, 241, 537,
606, 608

fermentation, 4, 5, 7, 10, 20-23, 35,
40-45, 47, 54, 68, 185-193, 196, 198,
209, 523, 533, 534, 537, 605, 608, 735
(see also fermentation)

fine/flavour, 24, 43-47, 207, 495, 734

flat, 36, 39, 40, 52, 533

germinated, 36, 40

infestation, 30, 31, 39 (see also infestation)

market, 26-29, 33, 42, 43, 45, 49

mouldy, 36, 37, 39, 41, 43 (see also
aflatoxin; ochratoxin)

production data, 12

sacks, 29, 30, 36, 37, 41, 535, 606

size distribution, 37

slaty, 20, 36, 38, 40 (see also cocoa bean,
unfermented)

smoky, 25, 38, 39, 42-45, 189, 190

sustainability, 19-20, 31-34, 47, 48, 457,
458, 656, 729

unfermented, 20, 35, 36, 38, 52,
186-187, 533

cocoa butter, 161

alternatives (CBA), 152, 479

butter quality, 36, 41-43, 65, 161

composition, 153-154, 159

crystallisation, 69, 102, 109, 112, 155-160,
315-317, 326, 328, 331, 341-343,
346, 372, 402-403, 474-475, 477
(see also cocoa butter, polymorphism)

crystal suspension (CBCS), 343-346

deodorised, 50, 497-498, 541

equivalent (CBE), 152, 161-175, 181-182,
346, 397, 416, 480, 485, 488, 490,
496, 499, 501, 507, 592, 681, 685, 727

expeller, 63

flavour, 203-204, 209, 516

hardness, 36, 38, 41-42, 44, 155, 416, 541
(see also melting)

health (see cardiovascular)

improvers (CBIs), 173, 180, 181, 416

melting, 5, 45, 185, 208, 318, 324, 330,
404-405, 439, 535, 541 (see also cocoa
butter, crystallisation)

polymorphism, 112-113, 155-159,
315-317

press, pressing, pressed, 1, 34, 50, 62-63,
65, 201, 541

refined, 63

regulations, 63-64, 161, 473-474, 535,
543, 592, 669-672, 676-686, 689-690

replacers (CBR), 152, 177-180, 480, 481,
486-490, 734

solid fat content, 109-110, 324, 588-589

storage & shelf life, 62, 65, 541

substitutes (CBS), 152, 175-179, 479-481,
486-490, 507-508, 734

viscosity (effect on), 275-276, 289, 292,
295, 498, 545-546

cocoa mass

alkalisation, 54, 62, 64

composition, 42, 62

in crumb, 92, 136, 141-142, 144-145, 147,
408, 420

definition & description, 34, 676, 734-736

flavour, 190, 199-200, 205-206, 209,
241, 535
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cocoa mass (cont’d)
grinding/particle size, 58-59, 61, 67, 216,
219, 224-225, 289, 539-540, 574
manufacturing, 4-6, 50, 52-53, 56, 58, 61,
495, 564
microbiology, 555
pumping, 301, 306
quality, 59-60, 62, 69, 473, 535, 540, 570,
574, 595, 605
recipes, 92, 97, 136, 174-175, 179, 231,
490, 497, 500, 501, 503-504, 506
regulatory, 64, 473-474, 540, 676-677,
687, 689
roasting, 193-196, 730
storage and transport, 62, 130
tasting, 42, 238, 516, 534
treatments, 7, 186, 201-202, 241, 400,
407, 495, 732
Cocoa Merchants” Association of America
(CMAA), 27, 36, 38, 39, 49
cocoa nib, 4, 5, 20, 31, 34-37, 40, 42-44, 50,
60, 216, 221, 224-226, 401, 539-540,
676-677, 689, 734, 736
cocoa pod(s), 5, 10, 12-18, 21, 41-42, 186,
189, 535, 608, 735
cocoa pod borer moth, 15, 17
cocoa powder
alkalisation, 54, 56, 60, 542, 734
colour, 44, 542
cooling, 67
fat content, 67, 542
flavour, 198, 201, 511
grinding or milling, 50, 65-66, 223, 233
health aspects, 522-524, 526-527
history, 1
manufacture, 43, 533
panning with, 437
quality, 64, 68, 69, 535, 542, 609
recipes and use of, 34, 136, 175, 176,
179, 205, 401, 480-481, 485, 502,
505-508
regulations, 473, 542, 677, 682, 689, 690
storage, 69
substitute, 34
tempering, 67
wettability, 67, 68, 201
cocoa press, 4, 60, 63, 563, 569 see also cocoa
butter, press, pressing, pressed
cocoa press cake, 62, 65, 233, 541, 564
see also cocoa, cake

cocoa solids, 41, 109, 130, 135-136,
203-204, 232, 238, 289, 457, 467,
473-474, 479, 492, 494, 497,
521-524, 669-670, 678-680, 682-685,
689-692, 707

coconut, 387, 611, 656

coconut flavour or odour, 200

coconut oil (or fat), 163, 175, 177, 480, 482,
487, 500-502, 505-507, 686, 735

co-crystallisation, 113, 117

Codex Alimentarius, 37, 49, 52, 64, 102,
115, 116, 118, 161-162, 532, 534,
543, 599, 605, 614, 669-670,
675-676, 680

coefficient of extinction, 75

coefficient of friction, 639, 652

coeliac disease, 614, 615

coffee, 10, 193, 194, 197, 505, 685

cognition & cognitive decline, 528

cold extrusion, 412

cold forming, 375, 400, 418, 421-428, 734

cold seal, 627, 631-632, 640, 642-644,
649, 650

cold stamp see cold forming

coliforms, 120, 542, 548

colloids, 435, 442

Colombia, 15, 46

compound coating

bloom, 112, 113, 486-487
colouring, 480
conching, 258, 263, 267
cooling, 369, 372, 397, 486, 551
enrobing, 386, 551
fats, 152, 180, 479-480
manufacture, 482-483, 485
milk ingredients, 130
panning, 433, 434, 438-440, 442
rework, 453, 454
soapy taste, 176
storage, 487
tempering, 356, 485, 552
trans fat, 488
viscosity, 280, 486
conche
bulk sweetener addition, 87-89, 95
Carle and Montanari-OPM, 252-253, 255,
258-259
cocoa mass addition, 50, 59
continuous, 263-265
Frisse, 256-258, 262, 267-269
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Lipp, 259, 269-270
longitudinal, 251, 269
Maclntyre, 179, 232-233, 269-271
Netzsch, 267-268
Petzholdt-Heidenauer, 253, 258, 263-264
PIV-HLC conche, 253
Royal Duyvis Wiener, 265, 269
shear-mixing, 245-247, 249-258, 260,
262, 265-267, 269, 271, 272
single shaft, 266-268
Thouet, 255, 260-263
three-shaft (also triple shaft), 254-255,
262-263
TNCE, 255, 260
two-shaft, 254, 260
conching (or conched), 7, 81, 87-89, 95,
207, 236, 241-273
conching duration, degree of, 202, 205, 243
conching flavour development, 136,
202-205, 207, 271
conching phases, 248-251
condensation in cooling & coolers,
176-177, 369, 389, 397, 486, 551,
570, 572, 612
condensation in storage, 77, 466, 550, 552
condensation & moulds, 372
condensation on cocoa beans, 29, 538
condensed milk see milk, condensed
conductivity, 75, 319, 382, 447, 565,
594, 737
conductivity ash, 75
Confectioner, Tobacconist and newsagent
(CTN), 668
consumer complaints, 603
consumer research, 714, 720
consumption
chocolate, 456, 458, 463, 470, 521,
524-548, 610, 649, 655, 657,
660-665, 669-673, 731
fit for human, 468-470, 545, 610
power or energy, 357, 428, 570
container
allergen risk from, 616
boxed chocolates, 623-624, 628
shipping, storage, transport, 29, 50, 150,
501, 535, 548, 553, 603
contamination
chemical, 25, 332, 604, 605, 607
confectionery materials, 365, 374, 393,
397, 451, 486, 490

foreign bodies, 23, 39, 40, 216,
221-223, 225,312, 452, 466,
601-604

microbiological, 23, 56, 176-177, 190,
452-453, 463, 466, 473, 539,
608-613

smoke, 43, 44

Continua crumb process, 407

contraction, 317, 331, 349, 365, 368-369,
371-372, 377-379, 402, 415, 490,
498-499, 551, 567

contracts, 27, 34, 36, 713, 715, 717

contrast sensor, 580

convection, 25, 56, 367, 395, 539

convimeter, 572-573

cookie, 226, 233, 376, 453, 455, 502,
504, 671

coolers (cooling tunnels)

Gainsborough, 395-396

multitier, 369-370

paternoster-type, 373, 581

Sollich, 395-396

cooling curve, 320-321, 341, 541

cooling tunnel, troubleshooting, 397

copper, 116, 319, 446

copyright, 695-696, 712-713, 724

corn syrup, 455 see also glucose syrup

corrugated board, 620, 623, 635

Cortez, 1, 4

cotyledon, 18, 22, 23, 34, 36, 40, 193, 194
see also cocoa nib

countline, 621, 649, 728, 729, 735

couverture, 678, 679, 682, 683, 735 see also
compound coating

cracking, 377, 381, 387, 418, 423, 435, 437,
487, 551

c-reactive protein (CRP), 526-527

créme, 460, 505, 506, 664, 666

Criollo see cocoa bean, criollo

critical control point, 468 see also hazard
analysis and critical control points
(HACCP)

cross-contamination see contamination

crumb, 134-150

crumb, batch oven, 141-147, 149

crushers, 220

crushing, compression and impact, 78

cryogenic grinding, 67, 218, 233

crystal fraction, 315, 318, 321-322, 326,
342, 343
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crystallisation
cocoa butter (see cocoa butter,
crystallisation)
fat, 107, 113, 149, 160-161, 182, 315, 386
heat of, 320, 321, 367, 368, 395, 424,
549, 568
inhibition of, 72, 88
kinetics, 317-318, 320, 331-332, 339, 368
seed process, 326
shear, 327
sugar, 72, 73, 79, 82, 140-141, 145, 148,
232, 436, 442
technology, 103, 117, 164
water of, 82, 88, 89, 95, 97, 242, 295
crystalliser, 147, 332, 343, 345, 350, 402-404
crystal maturation, 317, 325-326
crystal size distribution, 315, 318, 326, 342
cut test, 31, 36, 40, 41, 532, 533, 594
cyanidins, 23 see also procyanidins
cyclotene, 137, 138

dark chocolate, 205, 208, 249, 457-458, 473
dates
best before & date-code, 470-471, 692, 693
fruit, 82
historic, 4
database, 702, 717, 720, 723
deacidification, 263
dead fold, 633, 645
deagglomeration, 239
debacterisation, 35, 56, 538, 610
decorating, 394-395, 473
degassing, 201-202, 263, 265
dementia, 528
demoulding, 370-373
Denmark, 662, 665, 680
density, 418-419, 421, 438, 594
dental caries, 87
deodourised, deodourisation, 50, 63-64, 480,
497, 541
depositing
adding inclusions, 363
depositors, 361
de-tailing, 362-363
importance of mould temperature, 361
multi-product, 425
removing air bubbles, 364
single shot depositors, 414-418
Derwent World Patents Index, 702
descriptive analysis, 512-513

deseeder see detemper
designs, 711-712
destoners, 52
DETACHLOG principle, 582
detemper, 415, 551
dew point, 368, 397, 486, 570, 572
dextrin, 442, 633, 728
dextrose see glucose
diabetes, 90, 525, 527
diabetic chocolate, 507
differential scanning calorimetry, 317,
321-322, 589-590
diglycerides, 160
dihydroxy-hydroxymaltol (DHHM), 138, 198
dioxin, 652
dipping, 383, 459, 500-502
directive, 52, 64, 67, 90, 593, 670, 681, 685
discrimination test, 511, 512
diseases
cardiovascular, 90, 177, 481, 488, 524, 665
cocoa, 15-16, 19, 45
other chronic diseases, 525-529
display box, 621, 622
distribution, 466, 471, 552-553, 622, 635
Dominican Republic, 30, 46
dragee, 376, 422, 431
drying
cocoa beans, 23-25, 190-191
in the conche, 254-256, 258
panning, 443
dry-phase conching, 248
dry running protection, 231, 579
3-D sensor & scanner, 559-560
Dumoulin, 448
duo-trio test, 511
dust
allergens, 616
on centres for coating, 387, 440
cocoa, 51, 535, 539, 610
explosions, 78-80
milk crumb, 144
sugar, 76
dusting, 436
Dutching process, 60 see also alkalising
Duyvis see Royal Duyvis Wiener

Easter egg, 293, 461, 628-630, 663
E. coli see Escherichia coli

Ecuador, 11, 45, 189, 193, 533
egg, 415, 417, 611
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egg white, 460, 614, 731
elaidic acid, 178, 488
electrostatic, 79, 371, 401
elongational flow, 246
elongational mixing, 245
elongational shearing, 247
emulsifier, 137, 244, 245, 255, 257, 263, 291,
292, 294, 295, 321, 331, 479, 485,
487, 496, 543-546, 690, 730 see also
lecithin; polyglycerol polyricinoleate
(PGPR); YN
emulsion, 115, 439, 595
endothelial function, 525
engrossing, 439-441, 447
enrober, 305, 330, 383-398
enrober-Savy, 383
enrobing, 383-398, 386, 388, 393, 501, 502
Enterobacteriaceae, 613
environment, 13, 19, 36, 489, 605, 652
enzyme interesterification see
interesterification
enzymes, 22-23, 114, 128, 171, 508
epicatechin (EC), 22, 135, 187, 201, 523
equilibrium relative humidity, 76-77,
149, 308
erythritol, 87, 89, 91, 93
Escherichia coli, 542, 612
esters also sucrose & methyl esters, 108, 188,
196, 294
ethanol, 22, 185-186, 191, 550 see also
alcohol
ether, 433
EU Directive, 64, 681 see also directive
European Commission, Joint Research
Center (JRC), 592
European Community (EC), 681, 686, 711
see also European Union (EU)
European Patent Office, 699, 702
European Union (EU), 592, 614, 670, 680 see
also European Community
EU Scientific Committee for Foods (SFC), 89
eutectic, 110, 112, 178, 480-482, 550
evaporation
conching, 202, 204, 243
milk, 122-123, 128
milk crumb, 142-143, 145
roasting, 193
evaporator, falling film, 123, 145
evaporator, scraped surface, 145, 147-148, 420
exothermic reaction, 22, 85, 150

expeller cocoa butter see cocoa butter,
expeller

expert systems, 732

export, 467, 608, 655

extrusion for manufacture and forming
chocolate, 405-413

Fairtrade International, 33
family milk chocolate, 670, 678, 684, 685
fat bloom
anti-bloom fats, 180-181
chocolate, 111-113, 552, 727
chocolate flavoured coating, 504
cocoa butter extender (CBE), 173
cocoa butter substitutes (CBS), 175,
178-179, 486, 507
enrobing and moulding faults, 397-398,
424, 581
milk fat as an inhibitor, 105, 113
rework, 453, 455
shelf life determination, 553-554
sorbitan tristearate, 294, 330
tempering, 317, 348-349, 474
fat, bound, 110-111, 136, 140, 289, 486, 587
fat fractionation, 117, 164-165, 172-173,
175, 177
fat globules, 122, 128, 142
fat migration, 112, 397, 461, 635
fat reduced cocoa powder, 480, 677
fatty acids
cocoa butter, 153-155, 157-159, 162, 171
lower calorie fats, 181, 729
milk fat, 106-109
short chain (volatile), 202, 206
trans, 177-180, 488
fault finding, 377, 397, 446, 568
FDA see Food and Drug Administration
(FDA)
FDA of USA, 36, 69, 85, 162, 533-534, 671
Federation of Cocoa Commerce (FCC), 27,
36, 63
fermentation, 87, 91, 104, 106 see also cocoa
bean, fermentation
Fernando Po, 43
Ferrero Rocher®, 493, 659, 666
ferrous, 51, 52, 225, 312, 382, 583
fibre, 85, 522, 526
fill level, 562, 570
film coating (panning), 434
filtration, membrane, 117
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fine cocoa see cocoa bean, fine/flavour
fineness, 58, 81, 224, 228, 496, 544
fineness measurement and control of,
546-547, 574-577, 595
Finland, 162, 665, 680
five-roll refiner, 244-245, 575-576 see also
mill
flake, 544, 576, 679-680, 682, 683
flavanol, 523-529
flavour(s) see also cocoa bean, fine/flavour
chocolate, 203, 205, 206, 407, 463
cocoa, 12, 47, 54, 68, 187
cocoa butter, 161
milk maillard flavours, 105, 130, 150
flavour, cooked (or cooked flavour), 2, 105,
206, 242, 250
flavour development, 136-139, 185, 241,
537-539
flavour precursors, 22-23, 185-193
flavour release, 175, 208-209, 500, 547
Florin ram extruder, 412-413
flow (or efflux) viscometry, 285-286
flow wrap, 620-622, 631-632, 640, 642, 649
fluidised bed, 52, 222, 535, 538
foil, 620, 625, 633, 634, 640
foiling machine, 628
fondant, 365, 413, 435, 459, 553
Food and Drug Administration (FDA),
36-39, 68, 69, 85, 163, 166,
533-535, 671
Forastero, 10, 12, 43, 186, 205, 494
foreign bodies, 380, 382, 599-600, 604
foreign-matter detectors, 562, 582
form-fill-seal machine, 628, 631
formulated milk powders, 115, 119
fractionated lecithins, 292, 730
fractionated milk fat, 117
fractionation of vegetable fats, 164-168,
172-173, 175, 177-178, 488
France, 76, 431, 493, 655, 657, 660-662,
669, 680, 696
Fraunhofer diffraction, 591
free and bound fat, 111-112, 120-121, 125,
127-130, 206, 224, 289-290, 483
free and bound moisture, 243, 586
free-choice profiling, 513
free fatty acids (FFA) cocoa, 36-38, 42, 64,
534, 535, 541, 738
free fatty acids (FFA) milk fat, 108, 161, 206
free radicals, 401

freeze dried, 421, 463

French coating, 433

frozencone technology, 422, 427
frozen confections, 118

fructose, 72, 82-83, 85, 93, 94, 192, 232, 507
Fry, 1

fudge, 411, 455, 460, 461, 472
fumigation, 32, 535

functional food, 728

fungicides, 15

furaneol, 137, 138, 198, 203, 207
furfural, 137, 138, 201, 206, 207
futures market in cocoa, 27, 28

galactose, 83, 84, 114

Gambia, 166

ganache, 365, 458, 465, 468, 485

gas chromatography, 200, 592

gas-liquid chromatography (GLC), 200,
592, 652

gear-type depositor, 361-362

gelatine, 436, 437, 460

genetically modified crops, 293, 730

germ, 18, 224, 676, 677

Germany, 657, 660-661, 669, 681

Ghana, 10, 23, 34, 43, 155, 196

gianduja, 679, 682, 683, 685

glass, 380, 599, 600, 602, 628

glassine, 625, 633, 635, 640

glass jar, 628

glass transition temperature, 122, 140, 218,
226, 227, 232, 380, 428

glaze, 443, 499

gloss, 111, 314, 315, 360, 372, 442-444, 567

glucose, 82, 191, 232, 526

glucose monohydrate, 82

glucose syrup, 82, 140, 142, 300

gluten, 614, 615

glycaemic index, 88-91

glycaemic response, 83-92

glycerol, 424, 637

good manufacturing practice (GMP), 310,
599, 602-603, 611, 651

grain size distribution, 75

grain structure, 75

Grand Cru, 493

gravure, 634

Grenada, 46

grinding, 5, 58, 77, 216-233, 266-272, 289,
463, 539
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Groen process, 147
Guatemala, 9, 189

gum Arabic, 435-437, 442
gumming, 435-437

HACCP see hazard analysis and critical
control points (HACCP)

hallal, 436

Hamburg Dresdner Maschinenfabriken, 232

hammy cocoa beans, 38, 39, 189, 190

hand tempering, 474

hard coatings, 433

hardness, 41, 119-121, 315, 494

harvesting, 17, 608

hazard(s), 468, 599-617

hazard analysis and critical control points
(HACCP), 468-469, 555, 599,
611, 617

hazelnuts, 435, 493, 614

health, 97, 457, 487-488, 521, 665, 672,
693, 728

health and safety, 468 see also safety

heart disease, 90, 481, 488

heat exchangers, 25, 147, 263, 336,
339, 341

heat-resistant chocolate, 331, 731

heat of solution, 80, 94

heat seal, 552, 631-634

heavy metals, 37, 41, 540, 605-607

hedonic, 512

Hershey, 134, 150, 428, 655, 658, 659,
666-667

Hershey Bar, 2

Hershey Desert Bar, 731

hessian sacks, 141

hexanal, 200, 634

high free fat milk powder (HFF), 113,
128, 129

high melting fraction (HMF), 113, 117

high pressure liquid chromatography
(HPLC), 190

hold-down device, 389, 390, 392

homogenisation, 128, 252, 401

honey, 1, 460

hopper, 144, 361, 364, 415, 562, 603

Hosakawa Micron, 222, 223

house flavour, 2, 7, 150, 496, 731

Hungary, 87, 680

hydrocarbon, 37, 41, 606

hydrocyclones, 73

hydrogenation, 86-88, 164, 177, 178,
481, 488

hydrolysis, 82, 108, 188-189

hygiene, 243, 452, 610, 611, 613

hygroscopicity of cocoa, 30, 69

hygroscopicity of some sugar replacers,
86, 88, 507

hygroscopicity of sugars, 80, 82, 122, 207,
232

hysteresis, 288

ice cream, 481-482, 485, 487, 500-502,
667, 686

icing sugar, 78-80

ICUMSA colour type, 74, 75

illipe fat, 166-167, 173, 180, 686

impact pulveriser, 78

imports, 676, 681

inclusions, 302-306, 363-364, 416, 455, 462,
482, 496, 545, 620

incremental encoder, 559, 576

India, 131, 167-168, 655, 658, 661, 673

Indonesia, 44, 46, 47, 154, 189

infestation, 30, 31, 39, 452, 453, 534, 553,
603, 605, 620

inflammation, 526-527

infra-red, 52-53, 375, 570, 579, 581

ingredient declaration, 692

injection moulding, 379-381, 413

in-line measurement, 231, 590

in-line viscometer, 572

insect fragments, 52

insect(s), 15, 16, 31, 69, 452, 553,
603, 611

insecticides, 15

instrumentation, 555, 730

insulin, 83, 526-527

intellectual property, 695, 696

intense sweetener, 84-89, 94

interesterification, 170, 727

International Agency for Research on Cancer
(IARC), 605

international cocoa markets, 26

International Cocoa Organisation
(ICCO), 34

International Commission for Uniform
Methods of Sugar Analysis
(ICUMSA), 75

International Confectionery Association
(ICA), 49
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International Office of Cocoa, Chocolate &
Confectionery (IOCCC), 49 see also
International Confectionery
Association

inulin, 85, 89, 90, 97

inventiveness, 697

invertase, 23, 72

invert sugar, 73, 81

iodine number, 65, 595

Ireland, 162, 661, 670

iron, 116, 523, 633

isolating, 435-437

isoleucine, 188, 191, 193, 198

isomalt, 88, 94, 97

isomaltol, 137

isomaltulose, 84, 89

1SO standards, 555, 598, 646-648

Italy, 493, 661, 665, 681

Ivory Coast, 43, 154, 533, 729

Jamaica, 46

Japan, 180, 342, 421, 661, 697, 727, 730, 731

Java, 44, 45, 47, 154, 533
jellybeans, 433

JND Technologies, 70
jorquette, 13

J.S. Fry & Sons, 2

jumbo pan, 439

jute sacks, 29, 30, 41, 535

Karl Fischer titration, 586
ketones, 108, 137, 196, 624
Kevlar, 631

Kick’s law, 219

KitKat®, 656, 659, 666—-667
kneading, 145, 257, 267, 544
Knobel, 369, 422

know how, 717

Kokum gurgi, 164, 168, 686
kosher, 436, 492, 506

Kraft, 402, 658

kraft paper/liners, 633, 636
Kreuter Interval Pre-crystallisation, 333

labelling see legislation

lactic acid, 22, 188-189, 608
lactic acid bacteria, 21, 608
lactitol, 88-89, 94, 97
Lactobacillus acidophilus, 98
lactones, 108, 196, 206
lactoproteins, 81

lactose, 84, 89, 96, 114-115, 118, 614, 685
lactose amorphous, 121-122, 127, 207, 226
lactose crystallisation, 113, 121, 207
lactose in milk crumb, 137, 140, 150
lactose permeate, 130
laminar flow, 300, 329
laminated film, 640
laser light scattering, 226, 238, 390
latent heat, 148, 320, 325, 329, 367-368,
395, 440, 737
lauric acid (C12:0), 592
lauric fats, 152, 176, 507
laxative effect, 86, 89, 507
lead, 37, 41, 605
Leatherhead Food Research Association, 402
lecithin
addition in the conche, 202, 244, 245,
251, 269
additives legislation, 690
allergen labelling, 615
analysis for quality control purposes, 594
cocoa powder, 68
GM-free, 730
ice cream coatings, 501-502
mechanism for viscosity reduction,
291-294
in milk fat, 105-106
Salmonella, 611
legislation
additives, use of in chocolate products, 690
allergens, 451, 614-617
cadmium, 41
CBE fats, 162
cocoa and chocolate products, BRIC
markets, 690-691
cocoa and chocolate products, Canada,
689-690
cocoa and chocolate products, Codex
Alimentarius, 669-670, 676-680
cocoa and chocolate products, EU
countries, 670, 680-686
cocoa and chocolate products, Japan, 672
cocoa and chocolate products, USA, 671,
686-689
Food Safety Modernization Act (FSMA)
cocoa defect action level, 534
labelling of chocolate products, 692-693
portion control/serving size, 648
sugar quality EU, 74
volatile organic compounds (VOCs) from
shellac sealant, 444
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Lehmann Maschinenfabrik GmbH,
Germany, 58

leucine, 188, 191, 193, 198

licking rolls see roller, licking

Lindane, 606

Lindt, Rodolphe, 251, 252

linoleic acid, 153

lipase, 108, 150, 171, 176, 508, 594

lipolysis, 108

Lipp Mischtechnik, 258, 265-266, 269, 428

liquefaction, 136, 237, 257, 267, 269, 428

liquetying, 7, 241, 255, 409

liqueurs, 366, 437, 459

liquid nitrogen, 500, 589

liquid phase conching, 250

liquor roasting, 34, 473

liquor (mass) thin layer roasting, 193, 194,
196, 408, 730

List crumb process, 85, 89

Litesse®, 85

litho, 571

longitudinal conche, 251-252

low calorie chocolate, 507

low carb chocolate, 88

lower calorie fats, 727

low melting fraction (LMF), 117

lysine, 137

machete, 17-18, 20

MacIntyre (Hamburg Dresdner
Maschinenfabriken), 232

macronutrient, 522

Madagascar, 10, 46, 47, 533

magnesium, 114, 523

magnets, 52, 225, 312, 545, 582, 600, 604

Maillard reaction, 83, 130, 150, 263

Maillard reaction cocoa, 23, 186, 190-192, 201

Maillard reaction milk ingredients, 105, 114,
129, 136-139, 206

Malaysia, 153-155, 189, 193, 416, 489, 711

Malta, 684

Maltesers, 656

maltitol, 87-88, 91-97, 232, 507

maltol, 105, 137, 138, 198, 206-207

maltose, 82, 87, 232

malty, 105, 200

Malvern Instruments, 236, 591

manganese, 523, 633

mango kernel, 164, 168-169, 173, 686

mannitol, 86, 90-91, 93-96, 232

Marabou, 135

marketing, 467, 664-668, 674, 709, 713, 715
market research, 518, 697
market share, 657-659, 668-669, 673-664
Mars, 135, 144, 251, 422, 656, 658, 660,
663-667, 672
Mars Bar, 659, 666
marshmallow, 460
mass roasting see liquor roasting
mass spectrometry, 200
maturation, 317, 325-326, 330, 332,
339-341
Meadow Foods, 134
Meiji, 421
Melanesia, 72
melangeur pan, 6, 141, 145
melting point, 95-96, 110, 117, 404, 482
melting profile, 152-153, 177, 479-480, 500,
504, 515
membrane filters, 117
membrane separation, 117, 131
meniscus, 378
metabolic syndrome (MetS), 521, 525
metallised film, 622, 628, 640, 641, 643
metering pump, 245, 306, 340-341, 564
methyl bromide, 606
methylbutanal, 192, 196-198, 200, 209
methyl ketones, 108
methylpropanal, 196-198
methylxanthines, 22, 524, 528
Mexico, 1, 9, 10, 15, 648
micelles, 105, 226, 292
microcrystalline cellulose, 232
microflora, 608
microflute, 621, 638
micrometer, 59, 224, 226, 230, 546, 574, 590
micronising unit, 53
microorganisms, 62, 86, 611, 647
micropropagation, 13
microscope, 141, 143, 145, 228
microstructure, 142, 289
migration-water, 550
milk, condensed, 505, 688
milk fat, 102, 105-113, 115, 128, 150, 174,
206, 592
anhydrous (AMF), 107, 110, 111, 113,
115-116, 120
bloom resistance, 111-113, 547, 550
regulatory, 669-670, 677-691
replacer, 89, 97, 110, 113, 118-122,
127-131
tempering, 328, 330, 331, 502
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milk powder, 136, 176, 179, 494, 497
milk powder-full cream, 118, 232, 479,
486, 487
milk solids, 102, 474, 670, 678-690
milk solids regulations for chocolate, 2, 6,
134, 137, 141, 145, 407, 654, 688
Milky Way, 659, 664, 666
mill
agitated ball mill, 224-225
air classifier mill, 266, 485
air jet mill, 78
ball mill, 224-225, 231, 269, 483
colloid mill, 401, 434
corundum disc mill, 224
disc mill, 5, 220, 225, 485
fluid energy mill, 222
hammer mill, 5, 65, 221, 224, 242
impact mill, 221, 224, 233
media mills, 218, 220-221
pin mill, 221
roller mills, 73
sugar mills, 78
triple disc mill, 225
milling
chocolate, 65, 226-232
cocoa nib, 224-226, 540
cocoa powder, 233
mineral(s), 114-115, 523
mineral oil, 41, 606
mirids, 15, 606
mis-shape, 274, 473
mixer, 148, 232-233, 265-267, 482-485
M & Ms®, 431, 433, 666, 667
moisture
chocolate, 242-244, 295, 308, 428
cocoa beans, 18, 23, 25, 29-30, 43, 538-539
cocoa roasting, 56, 194
dairy ingredients, 114-115, 118
icing sugar, lump formation, 79
measurement, 570, 586
milk crumb, 138-139, 149-150
packaging as a barrier, 640-642
sugar in storage, 75-76
Mokavya, 1, 9
molasses flavour in cocoa, 12, 46-47
molasses of sugar, 73-74
molecular weight of sugars & bulk
sweeteners, 82, 87, 90, 94
Mondelez International, 656, 658, 664,
666-667, 672, 673

monoglyceride, 106
monohydrates of sugars, 82, 84, 89, 96-97,
232, 586
monopoly, 696
monosaccharide, 72, 81-84, 93-94, 150
monounsaturated fatty acid, 521-522
Montezuma, 1
Mosimann, 401, 729, 732
moths, 15, 17, 31, 603, 606
moulding chocolate products
adding inclusions, 363
air bubbles, removal of, 364
book moulding, 375
centre filling & backing off, 365-366
chocolate viscosity adjustment for, 251,
293, 330, 486, 545
compound coatings, 489-490
demoulding, 360, 369-379
depositors, 361
dragees, 376, 422
drop moulding, 376
in-line storage systems, 373
loose & fixed mould plants, 357
one shot/single shot, 375, 413-418
shell forming, 364, 421-427, 498
spinning, 375
troubleshooting, 377-379
moulding plants, 356-399
mouldless system, 427-428
moulds
Bisphenol A (BPA) free, 382
breakage, 380-381
conditioning, 360
cooling, 367-370, 581
design, 379
keeping clean, 374
metal detectable, 382
polycarbonate vs. metal, 357, 380
RFID technology, 557-558
washing, 371, 381
moulds (fungal), 5, 36, 40, 41, 62, 68, 120
mouthfeel, 50, 83, 122, 175, 177
Mowrah (Madhuca latifolia and M.
Longifolia), 166, 169, 170
multinational companies, 493
multipacks, 669
multi-tier coolers, 369
mycotoxins, 36, 41, 605 see also atlatoxin;
ochratoxin
myristic acid (C14:0), 108
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Nacional cocoa, 12, 45
National Health and Nutritional Survey, 521
NatureWorks®, 645
near infrared (NIR), 576
Nestlé, 421, 656, 658, 666, 672, 709
Nestlé, Henri, 134
The Netherlands, 655, 681
network, 234, 276, 314-315
Netzsch, CHOCOEASY, 267, 428
neurodegenerative disease, 521
neuroprotective, 527-528
New Guinea, 15, 46
Newtonian liquids, 276, 299
New Zealand, 107, 658, 672
niacin, 523
nib see cocoa nib
nib roasting, 54, 193, 539
Nigeria, 44, 577
nitric oxide, 525
nitrocellulose coating, 637
nitrogen, 65, 116, 119, 500, 589
nitrogenous compounds, 73, 74
nitrous oxide, 420
no added sugar chocolate, 86, 97, 506
non-cariogenic chocolate, 85, 89
non-Newtonian flow properties, 300
Nordzucker AG ITB, 75, 83
Norway, 662, 681
nougat, 346, 460
novelty, 461, 699
nuclear magnetic resonance (NMR), 140,
295, 317, 323, 588
nucleation, 160, 325, 329, 343 see also
crystallisation
nut oils, 180, 372, 397
nutrition, 521
nutrition labelling, 452, 648, 693
nuts
addition to chocolate, 364, 394, 460, 462
food safety, 451, 599, 605, 611
oil migration, 113
packaging, 622, 633
panning, 434
pumps for nuts as inclusions, 305, 306, 332
rancidity, 551
shell moulding, 414

obesity, 525, 657, 672, 693
ochratoxin, 37, 41, 605
odour, 192, 200, 466, 624, 634

off-flavours, 551-552
oil migration see fat migration
oil palm see palm oil
oleic acid (C18:1), 153, 159, 166, 171, 522, 535
olein, 117, 169, 482
oligopeptides, 23
oligosaccharides, 85
one-shot depositors see single-shot depositor
on-line measurement, 231, 590
OPM conche, 252, 255, 258
optical rotation sugar, 74
optical staining (packaging), 640
optimisation
flow properties, 242
tempering, 329, 352
oral processing, 274
oral somatosensation, 509
organic chocolate, 492, 535, 659, 666
origin chocolate, 59, 205, 463, 668
outer, 621-622, 626
overrun, 500
overwrap, 620, 625, 642
oxazoles, 196
oxidative rancidity, 551, 622

packaging, 444, 466, 551, 620, 728
packaging materials, 552, 620, 648, 729
packing density see particle packing
packing room, 368, 504
paired comparison, 511
Palatinose, 84
pallets, 561, 600, 602, 642
palmitic acid (C16:0), 153, 169, 315, 522
palm kernel oil, 177, 480, 489, 550
palm oil, 164, 173, 489
panning, 431-449
Papua New Guinea, 15, 46
particle density, 19, 51, 120, 124, 128
particle packing, 236
particle shape, 128, 216, 234, 236
particle size distribution

air classifier mill, 485

chocolate, 205, 233, 237

cocoa, 225, 540

grinding, 216, 269, 576

measurement, 590

milk crumb, 144

milk powder, 206, 227

sugar, 78

yield value, 290
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passing off, 711

paste conching, 428

pasteurisation, 108, 128, 407

pasty phase conching, 249

patent, 695

peanuts, 434, 614-616

pearling, pearled, 432, 439, 442, 446

pectins, 22, 728

Pentadesma (Pentadesma butyracea), 169, 170

peptides, 23, 187, 189, 198

peroxide value, 116

Peru, 15, 46

pesticide residues, 606

pesticides, 16, 41, 468, 606

Peter, Daniel, 2, 134

Petzholdt see Hamburg Dresdner
Maschinenfabriken

phenols, 190

phenylalanine, 188, 191, 198

phosphatidylcholine, 292

phosphine, 31

phospholipids, 105, 130, 292

phosphorus, 114

physical constants listed, 737

phytochemical, 521

pigging, 307, 450

pillow pack, 632

pilot-scale, 272, 732

pipe, jacketed, 308-310

pipelines, 313, 450

piston-type depositor, 361-363, 427

plain chocolate see dark chocolate

plantations, 20, 32, 45, 489

Plantic®, 645-646

plastic deformation, 218, 228

plasticiser, 334, 336, 340

plastic viscosity (PV), 120, 234, 275, 278,
289, 438 see also Casson; viscosity

plate-type heat exchangers, 307, 637,
642, 646

pod see cocoa pods

Poff®, 421

poise, 300, 416, 547 see also viscosity

polishing, 439, 442-449

polishing agent, 432, 439, 445

pollination, 13

polyamide, 643

polycyclic aromatic hydrocarbons (PAH),
41, 606

polydextrose, 84, 86, 89

polyester, 641 see also polyethylene
terephthalate (PET)
polyethylene (PE), 641-642
polyethylene terephthalate (PET), 627, 628,
641
polyglycerol polyricinoleate (PGPR), 234,
245, 293
polyhydroxyphenols (tannins), 22, 61
polylactic acid (PLA), 645
polymorphic, 109, 155-159, 180, 567
polymorphism, 155, 180, 369, 487
Polynesia, 87
polyols, 81, 89, 487, 690
polyphenols, 22, 187, 201, 523-529
polypropylene (PP), 639
polysaccharides, 85, 89, 94, 97, 507
polysorbate 60, 330
polystyrene (PS), 642
polythene, 23, 30
polyvinylchloride (PVC), 626-628, 642, 652
polyvinylidene chloride (PVdC), 638, 652
Portugal, 681
potassium, 114, 523
potassium carbonate, 54, 62
praline, 94, 365, 413, 424, 458, 625, 680, 635
prebiotic, 83-89, 97
pressing, 60, 63, 201, 427, 541
pressure tempering, 404
priority date for patents, 699, 703, 705
proanthocyanidins, 523-524, 526
Probat see Hamburg Dresdner
Maschinenfabriken
probiotic, 97-98
process control, 563, 646, 730, 732
Proctor & Gamble, 181
procyanidins, 23, 35, 187, 199, 201 see also
proanthocyanidins
product quality, 216, 330, 466
programmable logic controller (PLC), 448,
556, 564
propionic acid, 189
pruning, 13-15
Prussia, 72
psychoactive compounds, 528
psychrometric charts, 368
pulp, 20, 185, 189, 539, 608
pumps
diaphragm pumps, 306
gear pumps, 302
lobe and rotary piston pumps, 303
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metering, 245
pawl pumps, 305
positive displacement piston pumps, 306
progressive cavity (mono) pumps, 305
screw pumps, 304
sliding vane pumps, 303
purchasing, 456, 662, 669
purple beans, 40, 187, 533 see also cut test
pyrazines, 105, 194-198, 201
pyridines, 196
pyrometer, 360, 565
pyrrols, 196

quality control/assurance, 532, 584, 594, 651
quantitative ingredients declaration

(QUID), 692
quinones, 23

radiation, 52, 367, 395
radio frequency identification (RFID), 557
raffinose, 73
Rainforest Alliance, 19, 32, 489
raisins, 332, 434, 437
rancidity, 108, 550-551, 553, 622, 644
Readco Kurimoto, 409
rebaudioside, 519
recall, 598, 608, 611, 614
recipes
chocolate and non-chocolate coatings &
tablets, 492
lauric coatings, 175
milk crumb, 136
non-lauric coatings, 179
supercoatings, 174
reducing sugars, 114, 195, 537
refinement, 8
refiner-conche, 81, 121, 142, 544 see also
Hamburg Dresdner Maschinenfabriken
refining, 544 see also rolls, refiner
refining, two-stage, 65, 77, 231, 232
regulations see also legislation
international standards for chocolate
manufacture, 675-676
serving size/portion control, 648
relative humidity
chocolate, 177, 308
cocoa, 30, 69
conche, 243, 261
measurement, 570
milk crumb, 149-150

mould conditioning, 372
panning, 443, 445
probiotic bacteria, 98
sugar, 76-77, 80
relaxation times (in NMR), 295, 588
release lacquer, 643-644
rennet, 105
Republic of Ireland, 711
resistant polysaccharide (resistant
oligosaccharide), 85
retail, 61, 467, 470-472, 532, 630, 658, 668
retronasal flavour release, 208
rework, 417, 450-455, 582, 603, 612, 615
Reynolds number, 329
rheology, 220, 230, 234, 269, 282 see also
viscosity
riboflavin, 114, 523
Richard Frisse GmbH, 251, 256, 257, 262
Rittinger’s Law, 219
road tankers, 308
roast see roasting
roasted, 186, 189, 190, 194
roaster, 56-59, 194, 537, 539
roaster-drum, 56, 57
roasting
artisan chocolate manufacture, 463, 495
cocoa bean blending, 42
cocoa beans, 54-58, 193, 537-539, 564
cocoa liquor/cocoa mass, 193, 409
cocoa nib, 54-58, 193, 539
flavour development, 195-200
Salmonella control, 35, 56, 610
Robinson test, 552
robotic packing, 425
rodents, 611
Rodolph Lindt, 251, 252
roll coverage, 230, 576, 578, 580
roller dried milk powder, 366, 375, 384,
391, 396
roller, licking, 366, 374, 384, 391, 398
roller refiners, 52, 228, 544, 576
roll refiner-2 roll, 6, 77, 218, 231
roll refiner-5 roll, 228-230, 244, 245, 569, 575
roll refining
CBR coatings, 179
chocolate with high cocoa solids content,
205, 231
milk powder, 226
no-added sugar chocolate, 97, 232
sugar, 79, 80, 203
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rolls, refiner, 52, 228, 544, 576

rotary conches, 251

Rowntree, 135, 418, 655, 659

Royal Duyvis Wiener, 255, 260-266, 269
RUMBA, 267-268

Russia, 493, 655, 660, 690, 696

saccharose, 72
Sacher Torte, 502
safety
allergen hazards, 614, 617
cocoa, 35-37, 41, 599
Food Safety Management systems, 598
Food Safety Modernization Act, US FDA
requirements, 533
foreign matter, 582, 600
HACCP, 468-469, 599
microbiological safety of chocolate
products, 611
packaging, 646, 651
shelf life, 550
Salatrim, 181, 729
Salmonella
cocoa powder, 68-69, 542
control of water and cleaning
processes, 612
food poisoning outbreaks & chocolate, 608
in other ingredients, 611
personal hygiene and pest
management, 611
raw cocoa beans, 35, 608
roasting cocoa beans, 56, 59, 610
survival in chocolate, 69, 607, 610
sal oil, 166-169
salt, 496, 693
Samoa, 10
Sanchez cocoa, 188
sand, 69, 231, 535, 539
Savy Jeanjean et Cie, 383
scraped-surface heat exchanger, 147, 328,
336, 339
sealants, 444, 607, 652
sealing, 442-445, 552, 623, 631, 643-644
seasonal, 118, 469, 626, 628, 663
seeding, 317-318, 326, 341-348
SeedMaster, 343-352
seed tempering, 317, 349, 476
Sensors
3-D sensors for imaging surfaces, 559
pressure sensors, 569

production monitoring, 575, 580
RFID sensors, use with chocolate
moulds, 557
temperature sensors, 564-565
sensory effects in chocolate of
grinding above the glass transition
temperature, 227
lactose, 114
particle size, 206, 208, 237
stale milk powder, 206
sugars and bulk sweeteners, 93
sensory evaluation
chocolate & cocoa products, 509-519
cocoa beans, 42, 197
sugars and bulk sweeteners, 92
shakers, 358, 377, 418
shea oil, 165-166
shear
in conche design & development, 251-271
elongational shear, 247-248
in generation of cooked flavour in conches,
247, 250
shear mixing, 245-247
shear thinning, 277
shear rate
conche design implications, 246
definition, 245, 276
laminar and turbulent flow, 300
measurement, 278-288
moulding and depositing chocolate, 278
particle size distribution, 234
PGPR, 234
tempering, 324, 326, 328-329
viscosity of molten chocolate, 277
shear stress
definition, 276, 299
regimes, 234
tempering, 325, 329, 339
yield value, 277-278, 289-296
sheen, 397, 640
shelf life
artisanal chocolates, 465
best before labelling, 693
cocoa butter, 65, 541
cocoa powder, 69
dairy ingredients, 115
definition, 550
determination, 553
inclusions in chocolate, 462
milk chocolate, 206
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packaging, light excluding, 622, 640
packaging, the Robinson test for flavour
pickup, 552
rework and, 452
storage temperature and, 453
shellac, 442-445
shell moulding, 364-365, 374, 414, 423, 498
shipping of chocolate products, 548,
621-622, 635
shipping of cocoa, 29
shrinkage, 19, 377, 435, 551, 594, 673
shrink-wrap, 552, 626, 639, 642
sieve
chocolate enrober, 385, 388
chocolate feed tank to temperer, 312
cocoa powder quality assessment, 68
microbiological sampling from, 613
monitoring grinding of cocoa nib, 540
removal of foreign materials at intake
points, 600-604
silicates see sand
silos
belt weighers, 563
cocoa bean storage, 31, 535
fill level recording, 562
milk crumb storage, 145, 146
simulation, 581, 586
sincor, 635
single-shot depositor, 413, 417
skim milk powder (SMP)
bakery and ice cream coatings, 494
chocolate flavour, 128, 207
chocolate processing and hardness, 111,
120, 497
composition, standards & shelf life,
115,118
compound coatings, 486
refining, 227
Skywin, 483
slaked lime, 73-74
slaty beans see cocoa bean, slaty
slip point, 501
smallholder, 10, 20-21, 43, 44
Smarties®, 431, 433
smoke off-flavour in cocoa, 5, 25, 4245,
190, 241
snacking, 662
snap, 314, 349, 490, 551
Snickers®, 709
sodium, 114, 648, 693

soft coating (panning), 433, 434, 439
solid fat content
blends of cocoa butter & CBEs, 163
cocoa butter compared to other fats,
109-110
cocoa butter-milk fat mixtures, 117
effect of origin for cocoa butter,
153-155
measurement by NMR spectroscopy,
323-324, 588
solidification, 64, 317-318, 342, 387, 535
solids bed density, 236-237
Sollich
cooler for enrobing systems, 395-396
decorating, 394
enrobers, 385-386
stick extruder, 411
tempering machines, 336
tempermeters, 326
soluble cocoa fibre (SCF), 525
sorbitan tristearate, 294, 330, 487
sorbitol, 86, 89-92
sorption isotherm, 76-77
soxhlet, 587, 595
soya, 479, 614, 730 see also lecithin
soya oil, 178
Spain, 696
specific heat, 367-368
specific surface areas, 236, 267, 290
Spectator, The, 1
spices, 30, 462
spinning moulds, 375
Spira®, 418
spraying, 128, 253, 485, 501-502
Sri Lanka, 10
Staphylococci, 120
starch
biomaterial packaging, 627, 645-646
chocolate familiar a la taza, 678, 684
chocolate a la taza, 684, 685
cocoa beans, 188, 224
moulded centres, 459
panned centres, 435, 437
polishing & sealing, 442
potential source of Salmonella, 611
saccharification of, 82
static electricity, 638
static mixer, 342, 343, 345
stearic acid (C18), 153, 166, 171-172,
180, 522
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stearin
kokum gurgi oil, 168
lauric CBRs, 177
mango kernel oil, 169
milk fat, 117
palm oil, 165
shea oil, 166, 180
solvent fractionation, 172-173
stereochemistry of triglycerides, 108, 160
sterilization, 495, 539
sterol, 106, 292, 593
stevia, 94, 511, 673
stickers
product stuck in moulds, 371, 381
Self-adhesive, 626
stock keeping unit (SKU), 561
storage
chocolate, 466
chocolate chip cookies & biscuits, 504
chocolate compounds, 487
chocolate, issue of thickening in tanks,
245, 287
cocoa beans, 30, 535, 605, 610
containers in production areas, 603
in-line storage systems, 373
liquid chocolate, 308
milk crumb, 150
milk derived materials, 119
packaging, 551
storage tanks, 309, 425, 570, 612
sugar, 75
strecker degradation reactions, 105, 191,
196, 198, 201
Streptococcus mutans, 87
stress, 78, 217-220, 226
suck back, 417
sucralose, 94, 672
sucrose, 72-81, 140, 203, 226, 506, 522
sucrose dipalmitate, 294
sucrose esters, 294
sucrose-free chocolate, 232, 506, 672
sufactants, 220, 255, 257, 360, 381 see also
emulsifiers
sugar, 72-81
beet, 494
bloom, 368-369, 372, 397, 486, 550,
552, 570
brown or raw, 73
confectionery, 656-658, 673
crust coating, 437

dust explosions, 77, 79
grades, 74, 75
icing, 75, 79, 80
substitutes, 83-98, 232 (see also sugar
alcohols)
sugar
cane, 72, 73
crystallised, 74-80
sugar alcohols, 83-98
syrup, 442, 459, 505, 603
transport, 76
sugar alcohols, 72, 81, 83, 85, 86, 88-94, 98,
244
sugar bloom, 368, 369, 372, 397, 486, 550,
552, 570
sugar storage, 75-77, 79
Sulawesi, 30, 44
sulphitation, 73
sulphur, 201
sulphur dioxide, 73, 586
Sumatra, 44
sunflower, 171, 293, 482, 730
supercoatings, 163, 174-175
supercompounds, 174
supermarket, 668-669
surface-active agents, 291, 546 see also
emulsifiers
surface wetting, 223
suspension coating, 433
sustainabilty see cocoa bean, sustainability
sustainable
cocoa, 19, 31-34, 489, 656, 729
consumer demand, 457
packaging, 646-648
palm oil, 489
sweatings, 20
sweet chocolate, 671, 678, 687, 689, 690
sweetened condensed milk, 137, 142, 407
sweeteners, 72-98, 690
cariogenic, 89
melting point, 95, 96
non-cariogenic (tooth friendly), 87, 89, 91
solubility, 96, 140
sweetening power (also degree of sweetness),
88, 92-93, 507
Swiss roll, 502
Switzerland, 2, 493, 655, 661, 686

tagatose, 83, 89, 90, 94
tailing, 363, 391, 417
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taint, 30, 369, 623, 634, 642, 652

tanker, 308, 541, 561

tannins, 61, 400

tear tape/strip, 625, 638

temperer(s), 317, 324, 326, 332, 333,
335-341, 360, 365, 384-387, 395,

397, 402-405, 498, 564, 567, 601, 736

tempering, hand (or hand-tempering), 475
tempering kettles, 331, 333
tempering machines (temperers)
Aasted, 323, 334-336
APV Baker, 339-341
Bauermeister pressure tempering,
352, 404
Buhler Seedmaster Compact®, 343-346
Carle and Montanari Tan worm screw,
337-339

Carle and Montanari Tau intensive shear,

337-339
Hosokawa Kreuter, 328, 333-334
Lehmann Multi-Roller, 352
MSV Turbo, 336
screw-type systems, 352
Sollich, 336, 419-420
tempering, seed, 341-343, 476-477
tempering, slab, 475-476
tempermeter, 318-321, 326, 477, 567
temper viscosity (TV), 403
temporal dominance of sensations, 513
terminal market, 27
tetrad test, 511
tetramethylpyrazine, 193, 196, 201, 209
Theobroma cacao see cacao
theobromine, 47, 185, 189, 198, 485, 524
thermal conductivity, 447, 737
thermocyclic tempering, 352
thermoformed trays, 626, 638, 639, 642
thermophilic spores, 608
thermoresistant spores, 69
thermorheometry, 322
thiamine, 114, 198, 523
thiazoles, 196, 198
thixotropy, 287, 288 see also viscosity
Thouet, 255, 256, 260, 262
threonine, 191
threshold odour, 192, 196, 198, 200
threshold taste, 189
threshold tests: absolute, detection,
difference, rejection, recognition,
510-511

time intensity analysis, 513
tinfoil, 620
titanium dioxide, 635
Toblerone®, 667
toffee, 416, 460, 461, 472 see also
caramel
tooth decay, 506
tooth-friendly, 84-89
total plate count, 59
traceability, 36, 457, 467, 647, 693
trade association, 27, 36, 724
trademark, 692, 709, 710
trade secrets, 696, 715-717
transducer, 310, 573
trans fatty acid, 177-180, 310, 488
transport
chocolate, 279, 298, 301, 308, 623
cocoa beans, 29, 30, 532, 535, 605
cocoa butter, 65
of cocoa powder, 69
cold seal film, 644
finished product, 553, 621, 635
milk crumb, 146-147
transport of cocoa mass, 62
white chocolate, 501
trehalose, 84
triangle test, 511
triangulation, 559, 560
Tricor systems, 326
triglycerides
anti-bloom fats, 180
CBEs, 161-170
CBRs, 178
cocoa butter, 153, 158-160
crystal packing, 158-159
European database for cocoa butter, milk
fat & CBEs, 592
lower calorie fats, 181, 729
milk fat, 108-113
structured, 170-172
trimethylpyrazine, 196, 200, 201
Trinidad, 45, 193
Trinitario cocoa, 10, 12, 44, 45, 47, 205
trough level, 576, 579
tubular shapes, 410
turbulent flow, 300, 340, 368
twin screw extruder, 407, 413
twist wrapping, 626, 638
two-stage refining, 77, 231, 232, 544 see also
rolls, refiner
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ultrasonic, ultrasound, 295, 400-402, 562,
590, 729, 732

Unilever, 161, 171

United Nations Food and Agricultural
Organization (FAO), 534, 675

unsaponifiable matter, 161, 606, 676, 681

Upper Amazon see Amazon, Upper Amazon

USA see America; legislation

UTZ Certified™, 19, 32, 33, 489

vacuum aeration, 419
vacuum band drier (also dryer), 146, 420
vacuum drying of crumb, 123, 130, 145-146,
148-149, 407
vacuum roll drier (also dryer), 146, 149
valine, 188, 191
valve, ball, 311
valve, butterfly, 311
valve, plug cock, 311
van Houten, 1, 4
vanilla, 464, 474
van Malsse, 155-156
Varsha, 483
vascular streak dieback, 15
vegetable fat, 162-164, 172, 180-181, 480, 681
Venezuela, 193
vermicelli, 679, 682, 683
vibration, 285, 356
viscometer, 245, 279-285
Brookfield, 282
concentric cylinder, 282-285
cone and plate, 282, 284
convimeter, 572
cup and bob, 282, 287
falling ball, 279
Gallenkamp, 280
Gardner mobilometer, 280
Haake, 545
MacMichael, 281, 545
parallel plate, 282
rotational, 275, 282
torsion, 280
viscosity
apparent, 234, 236, 276-279, 283, 287,
296, 300
Newtonian, 276, 299
Non-Newtonian, 300
vitamins, 114, 523
void volume, 221, 236
volatile organic compounds (VOCs), 444

wafers, 365, 371, 387, 389, 502, 640
warehouse, 30, 69, 535
warehouse moth, 31
waste, 34, 398, 603, 612
water activity, 98, 206, 458 see also
equilibrium relative humidity
water of crystallisation, 82, 88, 95, 242
weight control, 348, 364-366, 412
wellbeing, 457
Werner and Pfleiderer, 407, 408
whey, 103
whey powder, 130, 479, 486, 685
whey protein, 103
whey protein nitrogen index, 118
white chocolate
allergens, 543
avoidance of off-flavours, 109, 553, 622, 640
manufacturing issues, 287, 303, 308,
396, 501
recipes, 64, 130, 497-499
regulatory, 669, 684-692
tempering, 475-477
white crumb, 135, 136, 148
whole milk powder (WMP), 110, 113,
118-122, 127, 206, 219, 226, 486
Wiener see Royal Duyvis Wiener
Wille and Lutton, 155-156, 316
Williams, Trevor, 727, 728
wine, 463, 493, 527
Winkler and Diinnebier, 415
winnowing, 41, 53, 224, 231, 463, 539,
600, 605
witches” broom disease, 15, 45
Woody Stringer, 394
World Cocoa Foundation (WCF), 19, 34
World Health Organisation (WHO), 534, 675
World Trade Organisation (WTO), 676, 695
wrapping machine, 331, 360, 365, 378,
638, 644

xylan, 86
Xylitol, 86, 90-97
xylose, 86

yeast, 21, 542, 548

yield value, 120, 233, 234, 238, 277-278,
289-296 see also viscosity

YN, 245, 293, 294 see also ammonium
phosphatide

yoghurt, 434, 662, 663



