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BEFL

SRR UL e Temperature Holding Time ;-ty ool
orage
high temperature 72°C 15 sec Refrigerated
short time (HTST) (161°F) * .
166 F Refrigerated
(74.4°C) 15 sec
LRI Viscous products, or Refrigerated
time (HHS . ’
products with more than .
A R T I R Refrigerated
201F Refrigerated
(93.8°C) 0.1 sec
204°F
(96.2°C) 0.05 sec
212°F 0.01 sec Refrigerated

(100°C) :
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= DR P Temperature Holding Time ULt
Storage
high temperature 72°C 15 sec Refrigerated
short time (HTST) (161°F) *
166 F Refrigerated
(74.4°C) 15 sec
higher heat shorter 191F 1 sec Refrigerated '
time (HHST) (88.3C)
194°F Refrigerated
(90°C) 0.5 sec
201F Refrigerated
(93.8°C) 0.1 sec
204F
(96.2°C) 0.05 sec
212°F 0.01 sec Refrigerated

(100°C) .
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Pasteurization . . Typical
Type Temperature Holding Time Storage
280°F Refrigerated
Ultrapasteurization (137.8°C) 2 sec extended

storage

11
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Process standards

category valve storage filling expected shelf
technology tank design technology lifeat =8°C
standard standard valve no air blanketing standard line 10 days
technology
clean standard valve unpressurised closed system, 14 days
technology tanks blanketed sterile air above
with sterile air the filling element
ultra-clean special single- unpressurised closed system, ste- | > 21 days
seat or dou- tanks blanketed rile air above the fil-
ble-seat valves with sterile air ling element and
decontamination
of the package
aseptic sterile valves pressurised aseptic line up to 30 days
sterile tanks 12
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Pasteurization Log aerobic Expected Expected B-Lg

Type Psychotropic shelf life shelf life (mg/L)
spores 6°C 10C

HTST 0 10-12 3-4 4225

Microfiltration 2.3 30 6-7 >3500

ESL Pas. 8 Over45 Upto45 >3000

High heat 8 180 days 180 days >1400

process at 25°C at 25°C
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v 205 (3.0%ME - Ki#3.8%) -

v B (L5%BE - Ki#3.0%) -

v {ERE (0.5% B E - RHL5% )

v BRAEEL ( F3%0.5% )
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Whole | Reduced
(3.25% Fat
2% fat)?

88.32 89.33 89.92 90.84
60 50 42 34
4.52 4.68 4.99 4.96
3.25 1.97 0.97 0.08
3.22 3.30 3.37 3.37

100 g reference amount. Compiled from the USDA Nutrient Data
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Table 2.1 Characteristics of the principal proteins in cow’s milk protein

Molecular AA residues PO,  Concentration
mass (/L)
Total Pro Cys
a1-Casein 23164 199 17 0 8 10.0
ag-Casein 25388 207 10 2 1013 2.6
F-Casein 23983 209 35 0 5 9.3
k-Casein® 19038 169 20 2 1 33
(-Lactoglobulin 18277 162 8 5 0 3.2
a-Lactalbumin 14175 123 2 8 0 1.2

20
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Table 2.3 Some properties of minor proteins in bovine milks

o™

Protein Molecular mass Concentration Source

(daltons) (mg/T)
Immunoglobulins 150 000-1 000 000 200 Blood. mammary
Blood serum albumin 66433 100—400 Blood
(32-Microglobulin 11636 9.5 Monocytes
Osteopontin 60 000 3—10 Mammary
Proteose peptone 3 28000 300 Mammary
Folate-binding protein 30000 6—10 —
Vitamin D-binding protein 52000 16 Blood
Vitamin B;>-binding protein 43 000 0.1-0.2 —
Angiogenin-1 14577 4-8 Mammary
Angiogenin-2 14522 — —
Kiminogen 68 000/17 000 — Blood
Lactoferrin 82 000 20-350 Mammary
Transferrin 77000 — Blood
Ceruloplasmin 132000 — Mammary
cv1-Acid glycoprotein 40000 <20 Blood
Prosaposin 66 000 6.0 Mammary
Enzymes (—-60) Various Trace Blood., mammary!
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- feln
v triglycerides (98%)
v 1% phospholipids

v small amounts of diglycerides,
mohnoglycerides, cholesterol,
cholesteryl esters and traces of fat-
soluble vitamins and other lipids

22



Fat Detail
holesterol

;‘lﬂ
mh
QI
0
1]
a
b

total saturated

Whole
(3.25%

10

1.865
0.075
0.075
0.075
0.075
0.077
0.000
0.297
0.000
0.829
0.000
0.365
0.000

1.257
0.077
0.040
0.020
0.049
0.055
0.002
0.175
0.020
0.580
0.011
0.243
0.004

0.117
0.004
0.000
0.001
0.002
0.001
ND
0.008
ND
0.025
ND
0.009
ND
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Fatty acids, total Whole Fat Lowfat (1%
monounsaturated 3.25% fat)| (2% fat)? fat)?

14:1 = B 0.000 0.014 0.007 ND
1511 ND 0.004 0.002 ND
g 0.000 0.027 0.017 0.003
16:1cis = ND 0.027 0.017 ND
S s ND 0.005 0.002 ND
g 0.812 0.507 0.250 0.018
18:1cis [ ND 0.430 0.213 ND
18:1trans [ ND 0.078 0.037 ND
Fatty acids, total

polyunsaturated g 0.195 0.073 0.035 0.007
g 0.120 0.062 0.030 0.002
g ND 0.055 0.027 ND
18:2i ND 0.007 0.003 ND
g 0.075 0.008 0.004 0.001
18:30-3,cis,cis,Cisjil:| ND 0.008 0.004 ND:-
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FZ 57 - Mineral

Table 2.4 Concentration and distribution of the principal ions in bovine milk (modified
from Fox and McSweeney, 1998)

Species Concentration Soluble Colloidal
(mg/L)
% Form %%

Sodium 500 92 Tonized 8
Potassium 1450 92 Tonized 8
Chloride 1200 100 Tonized —
Sulphate 100 100 Ionized —
Phosphate 750 43 10% bound to Ca and Mg 57

51% H,PO™

39% HPO,*~
Citrate Rea=hound 10 Ca and Mg

14% Citr”~

1% HCitr*~

Calcium 1200 34 35% Ca~" 66
55% bound to citrate

10% bound to phosphate
aciciiay ar to calctum 33

Magnesium
25
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Table 21. Calcium Content of Common Calcium-Based Binders or Supplements

A\ Y 4

L

N2l

nw

Mo. of Pills to Equal

Compound Content b Elemental ~1,500 mg
Compound Brand Name (mg) Calcium Calcium {mg) Elemental Calcium
Calcium Acetate PhoslLo™ 667 25% 167 9
Calcium Carbonate Children’s Mylanta 400 40% 160 9
Chooz™ (Gum) 500 40%% 200 7.5
TUMST™
TUMS EX™ (extra strength) 750 40% 300 5
TUMS Ultra™ 1,000 4086 400 3.75
LiquiCal 1,200 40P 480 3
CalciChew™ 1,250 40%% 500 3
CalciMix™
Oscal 500™
TUMS 500™
Caltrate g00™ 1,500 4095 600 2.5
MephroCalci™
Calcium Citrate Citracal™ Mot Recommended
Calcium Acetate + MagneBind™ 200 200 Magnesium {(Magnesium 13
Magnesium carbonate =57 myg)
Carbonate 450 Calcium 113 mg
acetate
MagneBind™ 300 Magnesium (Magnesium 20
carbonate = B5 mqg)
300 Calcium 76 mg
acetate

26
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Whole

(3.25%

itamin A
Thiamin (Vitamin

Riboflavin
(Vitamin B2)
Niacin (Vitamin

I.
=
-

Pantothenic Acid
(Vitamin BS5)
itamin B6

itamin B12
(Cobalamin)

B3)
VitaminC
VitaminD
VitaminE
Folate
Vitamin K

Hg
mg
mg
mg
mg
mg
Hg
mg
IV
mg

HY
MY

0.044

0.183

0.107

0.362

0.036

0.44
0.0
40

0.06

0.2

0.039

0.185

0.092

0.356

0.038

0.46
0.2
43

0.03

0.2

58

0.02

0.185

0.093

0.361

0.037

0.44
0.0
52

0.01

0.1

61
0.045
0.182
0.094
0.357
0.037

0.53
0.0
41

0.01

0.0
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AERp: BhE 051!
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£ 26-42% K7 5%/

ZiRAE  1.5-26% FEEEE 18|
A5 Bg 1.5]| ‘tmigsliE 4ug/mL
Phenol

SNF 34%1
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