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ﬁ . All dairy operations

) ) ) = Have a supply of milk not for sale.
Pasteurization of Waste — Excess colostrum

5 . I ) ‘ -
Milk for Dairy Calves — Transition milk &3
— Mastitic milk \ —

. — Milk containing antibiotics
Jorge A Elizondo-Salazar

m 48 to 137 Ibs/cow/year iosser, 1979).
2007 Dairy Cattle Nutrition Workshop

Feeding waste milk vs.
milk replacer

There are two options: There are some advantages and disadvantages:
. . m Advantages of feeding waste milk:
m Throw it away and feed milk replacer? — Economics

— Huge cost associated with that. — Improved nutrient intake

m Feed it to the calves? — Disposal of a waste product
O e (e e = Potential disadvantages:
’ — Pathogen exposure (if fed as is)
— Inconsistent supply
— System to transport and store raw and pasteurized
milk
— Concerns about antimicrobial residues

What to do with it?

Economics:
WPC-34 and Whey Prices Nutrient value

— Datafrom USDA Dairy Market News | _o_\ypC-34 .
20:20 MR Milk

' . Feeding rate 1 |b DM/d 10% BW (1 gal)
From June 2006 to April 2007 WPC price has
[~ increased 2.5 times from $0.58/Ib to $1.48/Ib. Energy content 4.40 Mca|/kg DM 5.29 Mca|/Kg DM
Energy intake 2.47 Mcal/d 2.97 Mcal/d
Growth (energy) [SNZRlo/s! 0.98 Ib/d

Drackley, 1998
MR has 83% of energy compared to milk.

If protein is not limiting, calves fed whole milk
should perform better due to increased energy
intake.
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Pasteurized milk versus
20:20 milk replacer

Pasteurized 20:20 milk
waste milk  replacer

Weight gain to weaning (Ib) 58.8 44.3

Weight at weaning (Ib) 147.3 134.0
ADG (Ib/d) 1.04 0.76
Preweaning death loss (%) 2.3 11.6

Godden et al., 2005

What is the problem?
= Disease transmission.

m Therefore, people should be cautious
when feeding raw waste milk due to
high number of pathogens present.

Bacterial counts in some
common liquid calf feeds

CFU/mL
o R, N W A OO N

Number of bacteria, log10

Waste Milk Colostrum Milk Replacer  Bulk tank Milk

Selim and Cullor, 1997

Real advantages!!!

= Improved health.
= Improved growth.
— Residual 1gG effect
= No production differences.

= No documented antibiotic
resistance.

Some pathogens that can be
transmitted through milk

m Mycobacterium avium w Enterobacter species

subspecies » Staphylococcus
paratuberculosis species

Salmonella species E. coli
Mycoplasma species Pasteurella species
Listeria moncytogenes u BVD virus
Camphylobacter
species
Mycobacterium bovis

Bovine leukosis virus

Bacterial composition of raw waste
milk samples from 31 commercial
farms

Bacteria Mean Min Max SD
E. coli 10,000 <10 80,000 17,589
Salmonellla spp. 243 <10 2,000 611

Streptococcus spp. 47,281 200 170,000 41,762

Staphylococcus spp. 8,426 <10 88,000 21,992

Jorgensen et al., 2006



PATHOGENS IN WASTE MILK
OR COLOSTRUM BACTERIAL CONTAMINATION

m Pathogens can be transmitted in waste

m There is a need to prevent
milk or colostrum.

contamination during harvest, storage,
— Direct shedding from the mammary gland. and feeding.

— Post-harvest contamination.

— Bacterial proliferation in improperly stored
milk or colostrum (stewart et al., 2005).

MANAGEMENT PRACTICES

_|_

m To prevent bacterial
proliferation:
— Refrigeration
— Freezing
— Pasteurization

PASTEURIZATION

m Process of heating liquids for the

purpose of destroying harmful
organisms.

m Pasteurization is not sterilization.

= Reduce the number so that they are -
unlikely to cause disease. o
'.‘1....

METHODS METHODS

m Batch pasteurization
— Heated at 145°F for 30 min.

~u“a%

= High temperature-Short time (HTST)
for 15 sec.




PASTEURIZATION OF WASTE On-farm HTST Pasteurization
MILK kills M. paratuberculosis

= On-farm pasteurizer unit (150°F for 30 . _Highinoculum  Lowinoculum
min) was demonstrated to destroy M. Strain_ Before  After Before  After

paratuberculosis (stabel, 2001). 19698  82x10* ND'*  60x10'  ND
(ab) 7.8x10° ND  13x10° ND

m Pasteurization held at 149°F for 10 23x102 ND 23x102 ND
min destroyed common mastitic 167  19x105 ND 6.3x102  ND
mycoplasma such as M. bovis, M. (wild) ~21x10° ND  42x102  ND

lif n dm d 2.2x10% ND 8.2 x 102 ND
ggzlo(%ghlcum, an . canadense (utler et T 612  19x10° ND _ 54x100 _ND

(wild) 5.9x105 ND 43x102  ND
68x105 ND 21x102  ND

IND = Not detected Stabel et al., 2004

On-farm HTST Pasteurization On-farm HTST Pasteurization
Kills Salmonella species kills Mycoplasma species

High inoculum Low inoculum High inoculum Low inoculum

Species Strain Before  After Before  After Species Strain__ Before  After Before  After
Sdeby  NVSL 20x10° NDI  25x10° ND M. bovis 1135-6 10x10°5 ND' 10x102 ND

2681b 20x10° ND  15x10° ND L L
20%x106 ND 90%x102 ND Jasper 1.0x10® ND 1.0x102 ND

S. dublin NVSL 6.0x10° ND NP2 NP M. californicum Cs657 1.0x10® ND 1.0x102 ND
' 3129 9.0x10° ND NP NP ST6  1.0x105 ND  1.0x102 ND
33x107 ND NP NP M. canadense  275C  1.0x10® ND 1.0x102 ND
S. typhimurium NVSL 2.1x10” ND NP NP M. serogroup 7 CS826 1.0x10® ND 1.0x102 ND
5372 2.1x10" ND NP NP PG50 2.0x10* ND 1.0 x 102 ND

2.0x107 ND NP NP

S R ———————————————— IND = Not detected Stabel et al., 2004
IND = Not detected  2NP = Not performed Stabel et al., 2004

Caution!!! Installation requirements

m Failure to follow procedures = Hot water heater
— Not heating to correct temperature. = Water supply
— Not holding at temperature long enough. m Special electrical requirements
= Some data shows m Space/location
— 13% of farms had incomplete pasteurization = Drainage
in a survey of 31 farms (Jorgensen et al., 2006). requirements
— Two dairies in North Carolina experienced m Waste water removal
failure of pasteurization in 18% and 15% of = Purchase and
samples collected (scott et al., 2006). installation costs




Considerations for day-to-
day use

m Train employees to properly use and clean
the equipment.

m Time/labor to use and clean equipment.
m Cleaning requirements.

m Service
— How quickly can service
be provided?

Post-pasteurization
contamination

= Cleaning and sanitizing feeding equipment
— Store milk in clean, closed containers.
— Feed to calves in clean buckets or bottles.
m Storage temperature
— Milk must be fed or cooled immediately.
— Sitting at room temperature can allow bacteria to
grow rapidly.
m Feeding methods & timing

— Length of time milk is exposed to ambient
temperatures can affect bacterial growth.

— Summer may be more challenging.

More tips for success

m Periodically check bacteria numbers in
milk before and after pasteurization to
ensure equipment is working
— Pre-past.: <1,000,000 CFU/mI SPC.

— Post-past.: < 20,000 CFU/mI SPC.

Considerations for day-to-
day use

= Moving and storing waste milk before and
after pasteurization.

m Monitoring pasteurizer performance.

m Initial load of pathogens determines final
load.

m Plan for feeding when waste milk isn’t
available.

Tips for success

—I: Train employees in pasteurizer operation
and concepts of pasteurization.
= Monitor pasteurization temperature and
holding time for every batch of milk.

m Clean pasteurizer after every use following
procedure recommended by the
manufacturer.

More tips for success
—h After

pasteurizing
milk, feed it or Handling Pre-Pasteurized Milk
PPN Storaze Temperature and Bacterial Growth
bacterial
growth; do not
store at room
temperature.




More tips for success Real life data

+

m If milk is not fed within 24 hours of = We went to different farms.

pasteurization, pasteurize it again = Took samples before pasteurization.
before feeding.

m Took samples after pasteurization.

m Do not pasteurize extremely abnormal = Took samples in front of the calf

milk
— Nutritional characteristics may be altered.

Another farm

3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
500,000
0

Bacterial count, CFU/m

BEFORE  AFTER  BUCKET ~ BEFORE  AFTER  BUCKET  BEFORE  AFTER  BUCKET

BEFORE AFTER BUCKET BEFORE AFTER BUCKET BEFORE AFTER  BUCKET

Pointin time Point in time

O Standard Plate Count @ Environmental Strep. 0 Environmental Staph.
O Coliforms

@ Standard Plate Count @ Environmental Strep. 0O Environmental Staph.

. . B Non-coliforms
O Coliforms = Non-coliforms

Can we pasteurize
colostrum?

m Pasteurization effectively destroys
pathogens in colostrum (Green et al., 2002).

m Adoption of commercial on-farm

pasteurization systems resulted in
significant health and economic
benefits (Godden et al., 2005).

= Studies have been limited.




MEAN BACTERIAL COUNT IN
COLOSTRUM (145°F for 30 min)

Bacterial count (cfu/ml)

Bacteriology Postheating
21.4 4,084.0
12.9 2,985.9

3.6 3,749.6

OTHER FINDINGS

= Godden et al. (2006) inoculated
batches of first-milking colostrum with
Mycoplasma bovis, L. monocytogens,
E. coli, and Salmonella sp.

= No detection after colostrum was heat-

0.0 629.9 treated at 140°F for 30 min.
0.0 2,520.9

29 22,7244
0.0 2,524.7
Elizondo et al., 2007

HEAT TREATMENT

REALLY REDUCES THE

BACTERIAL LOAD BUT
WHAT HAPPENS TO
OTHER ATRIBUTES? IEER T T EY.

—— A —
Warm up Hold at target temperature Cool down

Time (min

Viscosity changes during heat treatment of bovine colostrum at 5
temperatures for 120 minutes (McMartin et al., 2006).

MEAN VISCOSITY OF COLOSTRUM
+ AFTER HEAT TREATMENT
Viscosity (cP)

Temp (°F) Preheating Postheating

1.93 1.80° WHAT ABOUT IgG
L 5> LEVELS?

(McMartin et al., 2006).




PASTEURIZATION OF
COLOSTRUM

5 ml volumes of 18 colostrum samples
at 145°F for 30 min.
— Fresh colostrum 1gG 44.4 g/l
— Pasteurized colostrum 1gG 37.2 g/I
—1gG loss 12.3%

Meylan et al., 1995

MEAN IgG CONCENTRATION OF
COLOSTRUM AFTER HEAT
TREATMENT

% 19G loss:
140°F: 2.5
145°F: 40.2
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(McMartin et al., 2006).

MEAN 1gG CONCENTRATION OF
COLOSTRUM AFTER HEAT TREATMENT

1gG (mg/mL)
Temp (°F) Preheating Postheating
73.62 77.12
71.62 70.42
73.02 66.12

o) =
53.5"

Ad)

(McMartin et al., 2006).

MEAN 1gG CONCENTRATION IN
COLOSTRUM (145°F for 30 min).
1gG level (mg/ml)
Preheating Postheating SEM P
84.8 73.8 2.7 0.009
43 2.9 0.4 0.014

89.1 76.7 2.8 0.005
Elizondo et al., 2007




