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Slide 1
http://www.cfsan.fda.gov/~ear/milksafe/milksal.htm

O n  T h e  S a f e t y  o f  R a w  M i l k  

( w i t h  a  w o r d  a b o u t

P r e s e n t e d  t o  2 0 0 5  N C I M S

C i n d y  L e o n a r d ,  M . S .
•* . » '

U S F D A / C F S A N  

D i v i s i o n  o f  D a i r y  a n d  E g g  S a f e t y

A u t h o r :  J o h n  F .  S h e e h a n ,  E f S c .  ( D y . ) , / J . D .
:h •

The FD A  begins by making two important m istakes: addressing the safety o f  raw m ilk 
outside o f  the context o f  general food safety and addressing pasteurization as the on ly  
means o f  m aking m ilk  safe.

That the consumption o f  raw m ilk carries some risk is undeniable. The question is 
whether raw m ilk  carries a unique risk that distinguishes it from  other foods ord inarily  
consumed -  such as pasteurized m ilk , produce, hoi dogs, o r deli meats. The FDA  does 
not make this compa ison.

The second question that must be addressed is how m ilk  can best be made safe. The 
FDA  considers pasteurization the on ly  option and ignores other measures such as 
improved sanitation and pasture-based farm ing.

http://www.cfsan.fda.gov/~ear/milksafe/milksal.htm
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Slide 2
http://www.cfsan.fda.gov/~ear/milksafe/milksa2.htm

“ T h r o u g h  i g n o r a n c e  o f  

w h a t  i s  g o o d  a n d  b a d ,  _ 

t h e  l i f e  o f  m e n  i s  g r e a t l y  

p e r p l e x e d "  C i c e r o ,  i n  D e  

F i n i b u s  B o n o r u m  e t  

M a l o r u m  ( I .  1 3 )

h

The saying is true. Yet we may also be greatly  perplexed through fa ilu re to recognize 
important nuances o r to fu lly  consider a ll possib ilities. Seeing pasteurized m ilk  as 
“ good ”  and raw m ilk  as "bad”  ignores the drawbacks o f  pasteurization, fa ils to 
acknow ledge the differences in the quality and safety o f  raw m ilks produced by different 
procedures and leaves the question o f  how to sa fe ly  reap the benefits o f  raw m ilk  
unanswered.
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Slide 3
http ://www .c fsan .fda .gov/~ear/m ilksa fe /m ilksa3 .h tm

w
*
raw milk sa fe  to consum e?

N o . / R a w  m i l k  i s  i n h e r e n t ly  d a n g e r o u s .  R a w

f
m a y  c o n t a i n  a  w h o l e  h o s t  o f  

l o g e n s .  i n c l u d i n g  :

• . •  ̂./* ;# • * a •

i *  E n t e r o t o x i g e n i c  S t a p h y l o c o c c u s  a u r e u s  
r -  C a m p y l o b a c t e r  j e j u n i  
*  « '  S a l m o n e l l a  s p e c i e s
4 * E .  c o l i  ( E H E C )  ( E T E C )  *  .

■; • i-  i s  t e r i a  m o n o c y t o g e n e s  

m V *  f l f y c o j b a c t e f / u m  t u b e r c u l o s i s  
a  • / W y c p J b a c f e r / u m  J b o t / / s  - 

r  ‘ .  B r u c e l l a  s p e c i e s  ( a b o r t u s  - c a t t l e )  ( m e l i t e n s i s -, ■#& 4gSK
i Cd*7e//aburnetii r j r / ' j

' * •, Yersinia  en teroco litica  ■ f .  ^

?  ( i  ■■ •
> * l h i s  l i s t i n g  i s  n o t  m e a n t  t o  b e  e x h a u s t i v e .

■J

The consum ption of all foods, including m ilk -  w hether pasteurized or 
unpasteu ri/ed  -  inherently carries some degree of risk. Some organisms o r their 
associated toxins can survive the pasteurization process; these and others can also 
contaminate m ilk  after it has been pasteurized. Pasteurized milk may contain a whole 
host of pathogens and associated toxins, including:

•  Staphylococcus aureus enterotoxin A
• Salmonella species
• Escherichia coli
•  Listeria monocytogenes
• Mycobacterium paratuberculosis
• Bacillus species
• Clostridium species
•  Yersinia entercolitica

These and other pathogens m ay a lso occur in many other foods.
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Slide 4
http://w w w .cfsan.fda.gov/~ear/m ilksafe/m ilksa4.htm

In c id e n c e  ra te s  r e p o r t e d  in th e  l i t e r a tu f ^  f o r 
e a c h  o f  th e  p a t h o g e n s ’ a re  v a r ia b le ,  v

A s  o n e  m ig h t  e x p e c t ,  th e r e  a re  v a r ia t io n s  in' 
in c id e n c e  ra te s  b e t w e e n  c o u n t r ie s  a n d  e v e n , 
w ith in  r e g io n s  o f  c o u n tr ie s . ,

T h e r e  a re  a ls o  v a r ia t io n s  in in c id e n c e  ra te s 
r e p o r te d  f o r  th e  th r e e  m a in  c o m m e r c ia l  m i lk s 
( b o v in e ,  o v in e  a n d  c a p r in e ) .

Incidence rates for outbreaks associated with pasteurized milk, eggs, beef, game, pork, 
poultry, fish, shellfish, grains, fats and oils, processed foods, vegetables, fruits, and nuts 
also exist and exhibit similar variation.
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Slide 5
http://www.cfsan.fda.gov/~ear/m ilksafe/m ilksa5.htm

■ Outbreaks

- The CDC reports that from 1998 to present there were 39 
outbreaks in which unpasteurized milk or cheese m adefrom 
unpasteprized milk were implicated. >

.. o ' 4  :

r These outbreaks occurred in 22  states and two o fth e m  were « - 
multi-state outbreaks. An estimated 831 illnesses. 66 ** /

• hospitalizations and 1 death w ere  associated with th e s e - 
outbreaks. * ... .•K I ’

' •1 . , «> . * •

Not all outbreaks are recognized.
• - ■ ■ *' •’ • '■ 'i . . ■■,• '■; ■ <

-  Even when they are. not all are reported to CDC.

v Virtually impossible,to capture all o/ thejncidents'of individual 
. illness which might occur

♦ **•** ■*' //*. • ~V.'

These figures mean that raw milk products are implicated in 92 illnesses per year, seven 
hospitalizations per year, and one death every nine years.

Between 1998 and 2005, there were over 10,000 documented outbreaks that contributed 
to 199,263 documented cases o f foodborne illness. Raw milk was associated with 0.4% 
o f these cases.

While some illnesses due to raw milk may go unreported, the same is true for pasteurized 
milk and all other foods.

Cases of foodborne  illness are  investigated with a systematic bias against raw milk.
Many outbreaks in which raw milk has been “implicated” are almost certainly 
attributable to another cause.

http://www.cfsan.fda.gov/~ear/milksafe/milksa5.htm


Slide 5 Response Continued

As we review the cases o f  foodborne illness attributed to raw milk, we must take note o f 
the following sources o f bias:

•  Some questionnaires used in investigations o f foodborne illness ask about many 
foods and some ask about only a few -  but all ask about raw milk.

• Often, equally likely or more likely sources o f infection -  such as hot dogs in the 
case o f  Listeria -  are ignored when investigators discover that some of the 
patients had consumed raw milk products.

• In many instances, case-control studies are used to show that those who became
ill were statistically more likely to use raw milk than those who did not become ill. 
While this is valid grounds for hypothesizing that raw' milk is to blame, it is not 
valid grounds for confirming it. Nevertheless, investigators often claim that raw 
milk caused an outbreak on this basis alone, even when all milk samples tested 
negative for the organism.

Sources of Bias
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Slide 5 Response Continued

• Since the availability o f  raw milk is limited, its consumption can often be a 
marker for visits to specific farms, purchases from specific street vendors, or 
associations with specific groups o f people. Because organisms that cause 
foodborne illness can also be spread through contact with animals, animal manure, 
infected people, and other foods prepared by infected people, statistical 
associations with raw milk may arise in cases where the actual cause o f the 
outbreak is contact with animals or their manure, person-to-person contact, or the 
consumption of other foods sold by raw milk product street vendors.

• Although people can acquire an infection from consuming milk and cheese, 
infected people can also spread an infectious organism to uncontaminated milk, 
cheese, and other foods by drinking milk out o f  the container and biting into or 
handling other foods. Demonstrating that leftover cheese or milk is contaminated, 
then, means very little if il is not also demonstrated that products from the original 
source are contaminated with the same strain.

• Milk products can become contaminated at many different points over the course 
of their production, both before and after pasteurization. Cheese products can 
become contaminated during the cheese-mak.ng process, especially if the facility 
and implements are not properly sanitized and separated from other sources of 
contamination, such as raw meats.

• For this reason, even in cases where an outbreak is genuinely traced to a raw milk 
product, the question must be asked: "Would pasteurization have prevented this 
outbreak?”

• Often times the answer is, “We don’t know',” or simply, “No."

M ore S o u rces  o f Bias
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Slide 5 Response Continued

Finally, we must always evaluate the safety o f  raw milk within the context o f general 
food safety. All foods -  as well as water, household or public surfaces, and various 
inanimate objects -  carry some risk o f contamination. The questions we must ask, 
however, are the following:

• How does the safety o f raw milk compare to that o f pasteurized milk?

• How does the safety o f raw milk compare to that o f Jther commonly consumed 
foods, such as fresh produce, deli meats, or hot dogs?

• How does the approach o f  the FDA and other federal and state agencies to the 
safety o f  raw milk compare to their approach to the safety o f these other foods? 
Are these approaches fair and in the interest o f the consumer?

Keeping these questions in mind, let us review the cases o f foodborne illness attributed to 
raw milk that the FDA presents.

Seeing It AH in Perspective
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Slide 7 (Slide 6 is a picture)
http://www.cfsan.fda.gov/~ear/m ilksafe/m ilksa7.htm

' ' S A L M O N E L L A  O U T B R E A  K  / v  .
9 . * ‘ . . •

B e tw e en  2 0 0 2 -2 0 0 3  th e re  w a s  a ;m ultis ta te  ou tb reak 
o f S a lm o n e l la  ty p h im u r iu m  in fe c t io n s  w h ich  w e re 
u lt im a te ly  a ssoc ia ted  w ith  th e  con su m p tio n  o f  ra w
milk. • • . ••

% * '• ' »,

. 62 peop le  w e re  infected, .including 4 0  cus to m ers 
Patien ts  w e re  fro m  Illinois, Ind iana , Ohio, and 
T e n n e s s e e ! * '•*

' O f  32  fo o d  sam p les  tes ted , f ive  w e re  positive fo r  ,  
S. t y p h im u r iu m ,- including th re e  ra w  s k im  milk 
sam p le s , on'e ra w  milk b u t te r  sam ple  a nd  one ra w 

v c ream  sam p le . 

- U.po.n investigation, only the eonsumption of raw 
“ milk was associated significantly with the illnesses.

All 31 stool sam ples taken  from  dairy  cows tested  negative. Only products made from 
skim milk or the cream separated from it tested positive. T he  milk was p robab ly  
con tam ina ted  d u r in g  processing.

The Clark County Health Authorities concluded on January 15, 2003 -  one day before 
the farm relinquished its license to sell raw milk -  “We . . .  cannot say as to whether or 
not pasteurization would have prevented this outbreak."

The farm had no established program for evaluating milk quality. The Ohio Department 
o f Agriculture recommended a number o f  sanitation improvements and repairs in 
addition to the cessation of raw milk sales.

Whether the recommended sanitation improvements and repairs and the establishment of 
a program for evaluating milk quality could have allowed the safe production and sale of 
raw milk was never investigated.

http://www.cfsan.fda.gov/~ear/milksafe/milksa7.htm
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http://ww w.cfsan.fda.gov/~ear/m ilksafe/m ilksa8.htm

. . .  T h e  d a i r y  i n v o l v e d  i n  t h i s  o u t b r e a k  h a d  

b e e n  i n  o p e r a t i o n  s i n c e  1 9 5 8  a n d  it  

* *  w a s  t h e  o n l y  f i r m  i n  O h i o  l a w f u l l y  ’  

s e l l i n g  r a w u n i l k .  T h e  d a i r y  h a s  s i n c e  

v o l u n t a r i l y  r e l i n q u i s h e d  i t s  l i c e n s e  t o  

s e l l ,  r a w  V i  i l k .  M M W R  W e e k l y  J u l y  4 ,  

2 0 0 3  5 2 ( 2 6 )  6 1 3 - 6 1 5 .  .
. . • f ’ !' V ‘

On December 13, 2002, the Clark County Health Authorities ordered the farm to 
discontinue the sale o f raw milk products in its food service areas. On Decern’ or 23, 
2002, the Ohio Department o f Agriculture (ODA) temporarily ordered the farm to 
discontinue the retail sale o f bottled milk and milk products. On January 13, 2003. the 
ODA informed the farm that the ‘'temporary” stop-sale order would remain in effect 
“until further notice" and recommended that the farm voluntarily relinquish its license. 
Three days later, the farm did so.

The fann was serving 1.35 million customers per year.

The o u tb reak ,  involving 40 custom ers, was m uch sm aller than  ou tb reaks  of 
S a lm o n e l la  th a t  have resulted from  con tam ina ted  pas teu r i /ed  milk.

U nfortunate ly , the authorities w ere  m ore in terested  in closing down the s ta te ’s last 
raw milk d a iry  th an  w orking  with the fa rm  to m ake its raw  milk safe by im proving  
sanitation and  quality  control.

12
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Slide 9
http://w w w .cfsan.fda.gov/~ear/m ilksafe/m ilksa9.htm

i f  you  e n c o u n te r  a ra w  m ilk  ve n d o r w ho  tells you 
that his. m ilk  is safe  b e c a u s e  he/she has neve r had a 
p a th o ge n  d e te rm in e d  to  b e  present in the ir ra w  milk 
or the ir  ra w  milk has n e v e r  been  invo lved in a 
fo o d b o rn e  o u tb re a k , ask  th e m  if they  are fam ilia r 

. w ith  this s to ry .

>- The fa c t tha t th e y  h a v e n ’t y e t  found a ny  p a th o ge ns 
presen t in th e ir  ra w  milk d o e s n ’t necessarily  m e a n 
that such  are  not p re sen t. M uch d e p e n d s  on the 
sam p lin g  and  ana ly tica l m e th o d o lo g ie s  used and 

. th e y  m ig h t not be  looking f o r  a rela tive ly co m p le te  - 
sp e c tru m  o f  p a th o g e n s  w h e n  they  tes t the ir milk.

• • * • '• •". • ‘ • * * j. \ « . • ' , •
v ‘N e ve r  H ad  it’ d o e s n ’t m e a n  ‘N e v e r  W ill ’ . <

In 1985, there was a multi-state outbreak o f antibiotic-resistant Salmonella typhimurium 
traced to pasteurized  2% milk from a Chicago milk plant.

O v er  16,000 cu ltu re -co n f irm ed  cases w ere d ocum en ted  in seven states, and  the 
researchers  es tim ated  th a t  between 150,000 an d  200,0( > people had  been affected.
It was the largest outbreak o f Salmonella in the nation's history.

If you encounter raw milk opponents who tell you that pasteurized milk is inherently 
safer than raw milk because pasteurization destroys Salmonella, ask them if  they arc 
familiar with this story.

13
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A m o j recent multi-state outbreak o f antibiotic-resistant S. typhimurium in April, 2000 
implicated pasteu r ized  milk from a Pennsylvania dairy plant. There were 38 culture- 
confirmed cases.

The investigation o f the plant revealed that pasteurization was adequate, but bacteria 
counts in the milk were elevated up to six-fold above the legal limit. The authors o f  the 
report noted that “inadequate pasteurization is a relatively uncommon event compared to 
contamination after pasteurization.”

The plant hired an outside consultant to help it meet FDA standards and the Pennsylvania 
Department o f Agriculture integrated employee training with its routine inspections.

No one suggested th a t  pasteurized  milk was inheren tly  dangerous or tr ied  to close 
dow n the p lant.

Response Slide to Slide 9 Continued
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http://www.cfsan.fda.gov/~ear/m ilksafe/m ilksa 10.htm

; '  i n  C a l i f o r n i a ,  i n  t h e  

1 9 7 0  s  a n d  1 9 8 0 ' s ,  

t h e  c o n s u m p t i o n  o f  

r a w  m i l k  a n d  t h e  

i n c i d e n c e  o f

S a l m o n e l l a  dublin
i n f e c t i o n s  w a s  ' 

r e p o r t e d  u p o n  b y  

. s e v e r a l  g r o u p s  o f  

a u t h o r s .  *
■I • v .'* • ' . ' ’ V- . I

These reports were published against the historical backdrop o f a concerted effort on the 
part of California health authorities to push the state's largest raw milk producer, Alta 
Dena Dairy, out o f  business. The dairy was selling 20,000 gallons o f raw milk per day. 
A timeline o f  this effort will help us view these reports in the proper context:

• In 1965, the San Diego County health officer banned raw milk because he 
supposedly found Staphylococcus aureus in Alta Dena milk. The ban stood 
against the will o f  the County Board o f Supervisors for three years until the 4lh 
District Court o f  Appeals removed it. No one ever got sick from  S . a u r e u s .

• In 1966, the Los Angeles County Department o f Health Services reported seven 
cases o f Q fever (Coxiclla burnetii) among people who lived “in or around 
dairies." A lthough  the illness is con tracted  th rough  inhalation and none of 
those who fell ill had  d ru n k  raw milk, the D epartm en t concluded tha t the 
most p ractica l solution was the universal pasteurization  of milk.
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• In 1969, the department banned Alta D ena  milk throughout the county, claiming 
that some samples w ere contaminated w ith  C. b u rn e tt i. No one got sick, and the 
dairy continued sales. The owners w ere  found in contempt o f  court, but the 
charges were dropped when expert witnesses testified that Q fever was 
contracted through inhalation upon close contact with animals rather than 
through drinking raw milk.

• In 1974, the California Department o f  H ealth  Services issued a statewide ban on 
Alta Dena milk, citing the threat o f  brucellosis. Alta Dena’s dairy herd had been 
vaccinated against this disease and was routinely tested for it. No brucellosis 
had been found. The owners went to court again, retested the herd, and the ban 
was dropped.

• In the mid-1970s, the state in de numerous claims that S a lm o n  ' la  was found in 
Alta Dena milk.

• In 1978, the owners o f  Alta Dena led raw  milk producers in support o f  a state 
Senate bill that would introduce state oversight o f  raw milk production similar to 
its oversight o f  the production o f  other foodstuffs. Two days before the Senate 
debate began, the state alerted media outlets to an imminent S a lm o n e l la  outbreak. 
The state lab claimed to find Salmonella in Alta Dena milk but two 
independent laboratories could not replicate the finding.

• The following year, scientists working for the Infectious Disease Section o f  the 
California Department o f  Health Services published a report in the B r it i s h  

M e d ic a l J o u r n a l  claiming to link S a lm o n e l la  d u b lin  from Alta Dena milk to the 
deaths o f  cancer patients. This report will be discussed in the following slides.

Slide 10 Response Continued
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Slide 11
http://www.cfsan.fda.gov/~ear/rnilksafe/milksal 1 .htm

W e rn e r  e t a l  ( 1979)
4 ... * : ./ •- v. . -'•* • •_ •t

R e p o r t e d  t h a t  b e t w e e n .  1 9 7 1 - 1 9 7 5 .  t h e  m e a n  a n n u a l  #  

i n c i d e n c e  o f  S a l m o n e l l a  d u b l i n  i n f e c t i o n s  i n  

C a l i f o r n i a  i n c r e a s e d  m o r e , t h a n  f i v e  f o l d .

I n v e s t i g a t i o n ^  o f  t h e  c a s e s  s h o w e d  a n  a s s o c i a t i o n  

w i t h  r a w  m i l k  e x p o s u r e  i n  4 4  o u t  o f  t h e  1 1 3  c a s e s .

O f  t h o s e  4 4 .  3 5  h a d  u s e d -  m i l k  f r o m  a  s i n g l e  d a i r y .

* 8 9  o f  t h e  1 1 3  w e r e  h o s p i t a l i z e d .  2 2  o f  t h e m  d i e d .

>■ S .  d u b l i n  w a s  c o n f i r m e d  t o  b e  p r e s e n t  i n  t h e  m i l k  

f r o m  t h e  d a i r y ,  p r o m p t i n g  t h e  i s s u a n c e  o f  a  

p a s t e u r i z a t i o n  o r d e r .  .

The authors reported that 31% o f  the patients had used raw milk from “dairy X" (Alta 
Dena), hut did not compare this group to a control group.

According to the report, many o f  the severely ill patients were using the milk precisely to 
treat their illness. W e should expect the rate o f  raw milk consumption among ihc 
severely ill patients to have been higher than that among age-matched controls for this 
very -eason, although the authors presented no evidence that this was the case.

1 he authors reported that the deaths owed to the seriousness o f  the patients' underlying 
diseases, such as leukemia and lymphoma, and regarded “the S. d u b lin  infections as an 
associative feature in their death but not necessarily the underlying cause.”
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The authors claimed to find S. d u b lin  in one out o f  98 quarts o f  Alta Dena milk tested, but 
did not find the organism in the feces o f  any o f  the dairy animals. They presented no 
evidence that infected patients were more likely to have drunk Alta Dena milk than 
anyone else, nor an explanation o f  how the 69%  o f  patients who had not drunk the dairy’s 
milk became infected.

The pasteurization order was issued in April, 1974. There were no cases o f  infection 
“associated” with the dairy before the order in March, but three cases after the order went 
into effect between April and June. The authors presented no evidence that the 
pasteurization order had any effect on the occurrence of S. dublin infections.

Response to Slide 11 Continued
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T h e  a u t h o r s  o f  t h i s  r e p o r t  c o n c l u d e d  

t h a t  t h e  p u b l i c  s  i n c r e a s i n g  d e s i r e  f o r * a  

" h e a l t h  f o o d '  s u c h  a s  r a w  m i l k  i s  

a l l e g e d  t o  b e ,  s h o u l d -  b e  t e m p e r e d  

w i t h  a n  a p p r e c i a t i o n  o f  i t ’s  a t t e n d a n t  

r i s k  t o  h e a l t h .  W e r n e r  e t a l .  B r .  M e d .  -J. 

1 9 7 9  ( J u | )  2 8 : 2  ( 6 1 8 4 ) 2 3 8 - 2 4 1

' I  ;

That the authors used t;ie words “health food" in quotation marks reveals that they did 
not take the potential benefits o f  raw milk seriously. Although they noted “the large 
public demand for raw milk that exists in California’' and the consequent unlikelihood 
"that its sale will be prohibited,” they offered no scientific evaluation o f  the health claims 
o f  raw milk proponents in either the introduction or the discussion of the study.

The authors noted that fecal contamination and mastitis were the primary causes o f  
S a lm o n e l la  contamination o f  milk, but offered no suggestions for reducing these factors.

Although the public should understand that S a lm o n e lla  can contaminate both raw and 
pasteurized milk, health authorities should look beyond pasteurization as the only 
protection and help raw milk farmers pursue practices that reduce fecal contamination 
and mastitis, such as proper sanitation and grass-feeding, in order to make raw milk 
safely available to those who wish to consume it.
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... - -fv. • .

•• * • • • '•

>  A lm os t haJf o f  the  patients h ad  serious underly ing  non- 
in fectious d iseases , such a s  leu kem ias  and ly m p h o m a s .

. . .  /  *
W ith such  patien ts , the im m u n e  system  is often w 
c o m p ro m is e d  as a result o f  the  trea tm en ts  which th e y 
are rece iv ing.

< *
The c o m b in a t io n  o f  a d e a d ly  pa thogen  and an . ’ 
im m u n o c o m p ro m is e d  p a tie n t is obv ious ly  not a good 
one. • . ' ' •

.. * n

U nfo rtuna te ly , ra w  milk is o ften tim es  m arke ted  as being 
a “health fo o d "  and som e r a w  milk ven d ors , w hen  • 
com p aring  the ir  Rroduct to  a pasteurized  milk, ascr ibe  to 
it all so rts  o f  curative p ro p e rt ie s , w h ich  are as yet largely 
u n su b s ta n t ia te d  in the  sc ien tif ic  literature.

Much o f  the research demonstrating the health benefits o f  raw milk was conducted prior 
to the 1960s and is therefore not indexed in databases such as P u b M cd . Modem 
experimental methods, tools o f  biochemical analysis, and methods o f  pasteurization are 
needed to reevaluate the question to the satisfaction o f  academic scientists and policy 
experts -  but there is a large gu lf  between something that is “as yet largely 
unsubstantiated” and something that has been refuted. The former implies that the claims 
have been partially substantiated and may be fully substantiated in the future.

Many people who consume raw milk rely on anecdotal evidence o f  its superiority, 
including but not limited to their own experiences. Although anecdotal evidence is not 
sufficient to confirm a hypothesis, it is a valid means for generating one. Whether it is 
sufficient means for a c t in g  on one is a personal decision that every individual should 
have a right to make.

In the second part o f  this presentation, we will show that many of the health claims that 
the FDA labels “myths” arc actually substantiated in today’s scientific literature and
that much o f  the older research showing the superiority o f  raw milk still stands.

http://www.cfsan.ida.gov/~ear/milksafe/milksa
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» * •
a

R e p o r t e d  o n  S . .  d u b l i n  i n f e c t i o n s  i n  t h e  U n i t e d  

S t a t e s  b e t w e e n  J  9 7 9 - 1 9 8 0 .  T h e y  i n d i c a t e d  t h a t  

• w h e n  e x p o s u r e  t o  c a t j l #  b e e f  o r  d a i r y  p r o d u c t s  

w a s  e x a m i n e d ,  c a s e s  d i f f e r e d  s i g n i f i c a n t l y  f r o m  

c o n t r o l s  o n l y ’ b y  a  m o r e  f r e q u e n t  c o n s u m p t i o n  o f  

r a w  m i l k .  : . j;

* * * / ' • * • ’' . n

^  T a y l o r  e t  a l .  J .  I n f e c t . ' D i s .  1 9 8 2  S e p ;  1 4 6 ( 3 )

T .  ,  3 2 2 - 7  • • " ,

Eight out o f twelve subjects who drank raw milk obtained it from “a local farm that was 
not intended for commercial sale.” The authors made no investigation o f the sanitation or 
feeding methods at these farms.

In 38% o f the cases the patients “drank raw milk in the two weeks before they became 
ill,” whereas in only 8% o f the controls the subjects “drank raw milk the week before [the 
case patient to vliom they were matched] became ill.” The authors did not explain 
why they compared two-week ex* osure in the case group to one-week exposure in 
the control group. These statistics may therefore be invalid.

Antacids were used by 19% o f cases and anti-microbial agents were used by 16% of 
cases. Half suffered from chronic illnesses such as diabetes, peptic ulcer, or cancer.

No raw milk samples were tested for S. dublin.

http://www.cfsan.fda.gov/~ear/milksafe/milksa
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*

Gnat's- been, ha ppeni no I at el v ?CJ-

f In te resting ly  e no u g h , C a d y  e t al (1 9 9 9 )  rep o rte d  on tw o 
outb reaks  o f  m u lt i-d rug  res is ta n t S a lm o n e lla  ty p h im u r iu m  
D T 104  in fec tions  linked to  r a w  milk c freeses'in  N orthe rn 
California.- ' .

The ’ f irs t -o u tb re a k  peaked  in F e b ru a ry  o f 1 9 9 /  and.the 
■second in A pril o f  that year. 110 patients w e re  confirm ed. 
The cause  w a s  u lt im a te ly  d e te rm in e d  to be M ex ican - 
.style fresh  c h e e se  m ad e  f ro m  ra w  milk and so ld  by  s tree t 
vendors.- * • .

•- - i

C o d y  et a t  JAfVIA 1999 M a y  19:281 (19): 1 8 0 5 -1 0  - '

In the first outbreak, a case-control study found that 94% o f  cases and 58% o f  controls 
had eaten “fresh Mexican-style cheese” in the week before illness, and that 53% o f  cases 
and 9% o f  controls had attended a specific local flea market.

None o f  the patients had cheese left over for sampling.

The cheese was purchased mostly from Hispanic specialty markets, not street vendors. 
The California Department o f  Food and Agriculture tested fresh Mexican-style cheeses 
from 16 o f  these markets. Although it found that 25% of  them sold cheese demonstrating 
“ incomplete pasteurization o f  milk." none o f  th e  cheese tested positive for S . 

t y h p im u r iu m .

Murthy and Cox (1988) showed that the test used gives false positives because o f  
enzymes produced by the microbes that ferment Mexican-style soft cheese.

T h e re  was no d irect evidence th a t  the cheese eaten was made with raw milk o r  tha t 
it caused the ou tb reak .

http://www.cfsan.fda.gov/~ear/milksafe/milksa


In the second outbreak, a case was defined as someone “who had eaten fresh, Mexican- 
style cheese in the week before illness onset.” No case-control study was performed.

Cheese testing positive for S. ty p h im u r iu m  was obtamed from ten out o f  51 infected 
households. In two o f  these ten cases, the cheese was traced back to the street vendor 
who sold it.

Only one vendor’s cheese tested positive for S . ty p h im u r iu  n. It was made from raw milk 
in the vendor’s home kitchen. Although a sample o f  milk from the dairy that supplied it 
also contained S. ty p h im u r iu m , it was a different subtype than the one found in the cheese 
made with it. The authors concluded that the milk may have been contaminated with 
multiple subtypes that they failed to detect.

Since S . t y p h im u r iu m  is also sp read  by ch icken , pork , beef, salami, and  sausages, 
however, it m ay well have com e from  the cheese v e n d o r’s kitchen counter.

S lide 15 R esponse C ontinued
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V.

■ v %

4

'i ‘ • * * ■ .

. S o ,  i f - y o i i  e n c o u n t e r  a  r a w  m i l k  v e n d o r  w h o  

i n d i c a t e s  t h a t  C a l i f o r n i a  h a s  n e v e r  h a c f  a  

;  ̂ • p r o b l e m  w i t h . r a w  m i l k  s a f e t y ,  a s k  i f  t h e y  h a v e

e v e r  h e a r d  o f  a n y  t h e  a b o v e .
' • • •' * • J J • * ■ :

The vendor might make the following replies:

• A person may becom e infected with S a lm o n e l la  by eating cheese, but a person 
infected by another source could also spread S a lm o n e l la  to the cheese through 
handling it or biting into it.

• In the first o u tb re a k ,  no cheese was traced  to con tam ina ted  raw milk; in the 
second o u tb reak ,  less th a n  two percen t of infected households had  cheese 
traceab le  to c o n tam in a ted  raw  milk. Even i f  the subtypes had matched -  which 
they did not -  99% o f  the cases would be left unexplained.

• There are many opportunities for cheese to be contaminated even i f  the milk is 
pasteurized -  especially i f  the cheese is made in a home kitchen. Education, 
training and oversight can all be used to ensure the provision o f  safe raw milk 
cheese.
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. R e p o r t e d ,  o n  m o r e  S. .  t y p h i m u r i u m  D T 1 0 4 "  /  ' 

' i n f e c t i o n s  w h i c h  o c c u r r e d  i n  n e i g h b o r i n g  

W a s h i n g t o n  S t a t e  d u r i n g  1 9 9 r .

I n  e a r l y  1 9 9 7 ,  Y a k i m a  C o u n t y  h e a l t h  o f f i c i a l s  

n o t i c e d  a  f i v e - f o l d ; i n c r e a s e  i n  S a l m o n e l l o s i s  

a m o n g  t h e  c o u n t y ' s  H i s p a n i c  r e s i d e n t s . -

>. B e t w e e n  J a n u a r y  a n d  M a y  1 9 9 7 .  5 4  c u l t u r e -  

c o n f i r m e d  c a s e s  w e r e  r e p o r t e d .  :

According to the authors, anecdotal reports suggested that this rise paralleled the rise in 
consumption of iresh, Mexican-style soft cheese (queso fresco) and returned to previous 
levels after the institution o f a safe cheese-making education program. There were no 
citations for the anecdotal reports. If the rise and fall o f S. typhimurium did indeed 
parallel these changes, it would suggest that the cheese may have been a source o f 
infection. As we will see in coming slides, however, the re  is no evidence trac ing  the 
p rob lem  to raw  milk.
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t *

T h e  m e d i a n  a g e  w a s  f o u r  ( 4 )  y e a r s  o l d  -
. . . .  • i

9 1 %  o f  t h e  p a t i e n t s  w e r e  H i s p a n i c .

t ’  ' ‘ , • :• * * V
-

1 7  o f  t h e  2 2  p a t i e n t s  e n r o l l e d  i n t h e c a s e -  

c o n t r p l  s t u d y  r e p o r t e d  e a t i n g  M e x i c a n  -  

, s t y l e ' s o f t  c h e e s e  i n  t h e t s e v e n  d a y s  p r i o r  t o  

t h e  o n s e t  o f  i l l n e s s

The illnesses occurred between January 1 and M ay 5, 1997. The case-control study was 
conducted later in May and the interviewer was not blinded to the case or control status 
o f  the interviewee. The authors wrote, “The time delay from when illnesses began and 
when we initiated the investigation may have contributed to recall bias. However, it is 
unlikely given the study design that this bias would have been selective for raw-milk 
Mexican-style soft cheese.”

News reports o f  the putative association between S . ty p h im u r iu m  and Mexican-style soft 
cheese in California, however, began in April o f  1997.

While 77% o f  cases and only 28%  o f  controls reported eating such cheese a week before 
their illnesses, some of them  w ere  a t tem p tin g  to recall w h a t they h ad  eaten five 
m onths  previously. Since th e  C aliforn ia  o u tb rea k s  w ere recently  publicized, the 
probability ' th a t  recall bias affected these resu lts  is substantia l.
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T h e  c h e e s e  p r o d u c e d  a n d  e a t e n  b y . 2  

u n r e l a t e d  p a t i e n t s  w a s  m a d e  f r o m  m i l k  

t r a c e d  t o  t h e  s a m e  l o c a j  d a i r y  f a r m .

M i l k  s a m p l e s  f r o m  t h e  f a r m  y i e l d e d  t h e  

s a m e  S ' .  typhimuriumD T 1 0 4 .
0

T h e  i n c i d e n c e  o t  S .  t y p h i m u r i u m  

i n f e c t i o n s  i n  Y a k i m a  C o u n t y - r e t u r n e d  

t o  t h e  p r e - 1 9 9 2  l e v e l s  f o l l o w i n g ,  

i n t e r v e n t i o n s  b a s e d  o n  t h e s e  f i n d i n g s .

C o n tra ry  to the  FDA 's s ta tem en t,  samples from  the fa rm  diu n o t  yield S . 

t y p h im u r iu m  D T I04.

“ Cultures o f  milk from tanker trucks that collected unpasteurized milk from area dairies" 
yielded S. th yp tiim u r iu m . By contrast, the authors reported that “cultures from 5 samples 
o f  the cheese made from unpasteurized milk, 2 samples o f  rennet, 2 samples o f  
unpasteurized milk from the bulk *ank o f  the implicated dairy, and rectal swabs obtained 
from 5 (3%) o f  175 cows on the implicated dairy did not yield S a lm o n e l la ."

The cheeses eaten by the other 20 case patients were not traced to their sources.

The interventions focused on education about safe cheese-making practices that went 
beyond the use o f  pasteurized milk. No evidence was ever p roduced  trac ing  
S a lm o n e l la  to raw  milk.
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T h e  a u t h o r s ' c o n c l u d e d  t h a t  c o n t i n u e d  > ’ 

e f f o r t s  w e r e  n e e d e d  t o  d i s c o u r a g e  t h e  - 

c o n s u m p t i o n  o f  r a w  m i l k  p r o d u c t s  a n d  t o  

p r o m o t e  h e a t t h i e r  a l t e r n a t i v e s .  #

V i l l a r  e t  a l .  J A M A  1 9 9 9  M a y  1 9 ;  

2 8 1 ( 1 9 ) 1 8 1 1 - 6

/  ;

Because o f  the systematic bias against raw milk with which public health authorities 
approach the issue o f  food safety, no evidence showing contamination o f  raw milk with 
S a lm o n e lla  was required to come to this conclusion.

P r io r  to the publication o f  this s tudy, C an ad ian  and  E uropean  studies had  linked S . 

t y p h im u r iu m  D T I 04 o u tb rea k s  to chicken, beef, po rk , salami and  sausages. These 
items arc  com m on enough in a typical k itchen th a t  hom em ade cheese could easily 
become con tam ina ted  if it is no t m ade carefully  enough.

Health authorities never attempted to provide the residents o f  Yakima County with 
information about how to make raw milk cheese safely; they did, however, incorporate 
safe cheese-making ec’ ition into a program encouraging the exclusive use o f  
pasteurized milk.
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* « •

: - Abuela Project
One o f  the in terventions s u b s e q u e n t ly  im p le m e n te d  in 
W a sh in g to n  S ta te  w a s .th e  A bue la  Pro ject, in w h ich  a. 
pas teurized  m ilk q ueso  fre s c o  recipe w h ich  p ro du ce  a 
che e se  with tas te  and tex tu re  a cce p tab le  to the H ispan ic 
c o m m u n ity  w a s  d eve loped . •

225  people a tte nd ed  sa fe  cheese  w o rks h o p s  and the 
• au thors  report that six m o n th s  la ter the w o rks h o p 
partic ipants ' a c c e p ta n c e  o f the  n e w  rec ipe w a s  exce llent
and th a t positive b e h a v io r  ch a n g e s  w e re  m ain ta ined .

•• • . ’ * .. ■*«. ;

>  For m ore  on the A b u e la  p ro ject, see - Bell et al. A m  J. 
'Public Health 1999  S ep; 8 9 . (9 )  1 4 2 1 -4 ,

The program encouraged the exclusive use o f  pasteurized milk for the production o f  
q u e so  f r e s c o  but also educated community members about how to properly sanitize 
cheese-making implements.

Such a program would be expected to reduce the incidence o f  cheese-borne S a lm o n e lla  

whether it was present in the milk before leaving the farm or introduced into the milk 
during the cheese-making process.
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' !»

J D S  8 3 : 2 9 8 8 - 2 9 9 1  m e n t i o n e d  b o t h  t h e  

C a l i f o r n i a  a n d  W a s h i n g t o n  S T  D T 1 . 0 4  1 9 9 7  

o u t b r e a k s  i n  t h e i r  a g f c l e  e n t i t l e d ;  “ C o n t r o l l i n g  o n -  

f a r m  i n v e n t o r i e s  o f  b u l k  t a n k  r a w  m i l k  -  a n  

o p p o r t u n i t y  t o  p r o t e c t  p u b l i c  h e a l t h . "

• « -  T h e  a u t h o r s  r e p o r t e d  t h a t  “ t h e  m o s t  s i g n i f i c a n t 0 

s o u r c e  o f  r a w  m i l k  ( f o r  i l l e g a l  c h e e s e  

m a n u f a c t u r e )  c o m e s  f r o m  t h e  b u l k  t a n k s  o f  

l i c e n s e d  d a i r i e s " .

According to this article, a California Department o f Food and Agriculture investigation 
o f  illegal cheese production found that cheese makers most commonly use the false claim 
that they need milk to feed to young livestock in order to convince large dairies to sell 
them unpasteurized milk under the table. They load up the purchased milk into pick-up 
trucks full o f plastic 19-liter buckets. A farm that produces 20,000 to 40,000 liters of 
milk per day may sell about 200 liters to unlicensed cheese makers this way.

The farmer earns $12 per bucket, which is double the price he gets for selling the milk to 
a processing plant.

Ran milk illegally taken from a source that is intended for pasteurization is unsafe.

The open and legal sale of ran milk produced according to high standards is the 
safest solution to the public demand for nature's perfect food.
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K e e n e  e t  al. ( 1 9 9 7 )

. reported on a prolonged outbreak of E. co li Ot5.7:H7 which 
was caused by consumption of raw milk sold at Oregon ~ 
grocery stores. ‘ *

o « w

It began in December of .1992 and did not end until June of 
1994. * •

• *

- When the c u l^ i t  dairy was determined, it was discovered that 
only 4 of the 132 animals in the herd were initially positive for 

V E. co fi 0157:H7.

>, Despite public warnings, new labeling requirements and 
increased monitoring of the culprit dairy, retail sales and dairy- 
associated illnesses continued until June of 1994.

T h e re  was no o u tb reak  o f  E . c o l i  0 1 5 7 :H 7  in this com m unity. The “outbreak" was 
“prolonged” precisely because it “never caused a noticeable increase in reported 
infections.” In other words, it did not exist.

“ Raw milk-associated cases” were defined as “those who reported drinking raw milk 
within the 10 days before symptom onset.” The cases starred in 1902 because this is 
when the researchers began looki ig for them, and ended in 1994 because this is when the 
state health authorities banned the sale o f  the local farm's raw milk.

Because o f  the "ongoing nature o f  the outbreak,” the authorities decided that “ it was not 
clear how to delimit a case-control study without significant bias.” Since “a cohort study 
was also infeasible." they “elected lo notify the public immediately.”

No E . c o l i  0157:117 was ever found in the d a i t>r’s milk.
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Nevertheless, an injunction was issued in June o f  1994 banning sales o f  the milk. The 
farmer continued to sell the uncontaminated m ilk  until October o f  1995 and was fined 
and jailed for contempt o f  court.

Although the incidence o f  E . c o l i  0157:H 7 never changed, no cases associated with the 
consumption o f  milk from this dairy have been reported since the milk was banned in 
June o f  1994.

The authors correctly concluded from this that “ the only effective way to stop raw milk- 
associated disease is to stop people from drinking raw milk.”

R esponse to  S lide 24 C on tinued
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T h e  a u t h o r s  c o n c l u d e d  t h a t  w i t h o u t  

r e s t r i c t i o n s  o n  d i s t r i b u t i o n ,  c o l i  . 

0 1 5 7 : H 7  o u t b r e a k s  c a u s e d  b y  r a w  

m i l k  c o n s u m p t i o n  c a n  c o n t i n u e  

i n d e f i n i t e l y ,  w i t h  i n f e c t i o n s  o c c u r r i n g  

i n t e r m i t t e n t l y  a n d  u n p r e d i c t a b l y . '

■ K e e n e  e t  a l .  J .  I n f e c t .  D i s .  1 9 9 7  S e p .  \  

1 7 6 *  ( 3 )  8 1 5 - 8  ,

The authors lamented that it is “easier said than done” to "stop people from drinking raw 
milk” and that sales o f the milk in question had “continued until the dairy was forced out 
o f the retail business.”

Legislation to outlaw the retail sale o f raw milk in Oregon had recently died in committee.

The authors concluded that “short o f an outright ban on sales," the next best solution was 
“continuing consumer education and increasing financial risks for suppliers."

T he  FDA estim ates tha t between 1996 and 2005, fresh produce was responsible for 
over 8,000 E .  c o l i  0 1 5 7 :H 7  infections. Eggs were responsible for over 6,500; 
processed foods fo r  over 3,000; and  sprou ts  for over 1,500.

No legislation has yet been d ra f ted  to outlaw  the retail sales of fresh produce, eggs, 
processed foods, o r  sprouts.
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Proctor and Davis (2002)v
Reported-on E. co li 0157 .H 7  infections in Wisconsin between 
1992-1999. T h e  d isease  o n ly  b e c a m e  reportab le  in 
W iscons in  in A pril o f  2 0 0 0 .)  - .

> Between 1992-1999 there were 1333 cases reported in 
Wisconsin. . . °

The highest age-specific mean annual incidence. 13.2 eases- 
per 100.000 population, occurred in children aged 3-5 years 
old. •

> Among case patient identifiable exposures, consumption of 
raw milk/milk products was among the top three causes most 

; frequently noted, at 7%  of cases. 

> Proctor and Davis W M J 2000 Aug; 99(5) 32-7.

T his  study did not identify the  causes of any of the 1333 infections.

The authors simply compiled the cases that were reported during this time period. They 
identified risk factor information additional to that which was originally reported by 
reviewing case follow-up forms. They did not provide any ink  rmation about the content 
o f  these forms except that they ascertained whether the patients had drunk unpastcurized 
milk or had contact with other infected patients in a daycare setting.

The authors identified consumption o f  unpasteurized milk as the “most probable risk 
exposure" in 7.0% o f  cases but did not describe any scientific methodology that they used 
to determine which risk exposure was “most probable."

Other “most probable risk exposures" included farm-related exposures (13.4%). 
recreational water exposures (8.1%) and person-to-person exposures (5.1%).

No evidence was provided o r  cited indicating tha t any unpas teu rized  dairy was 
con tam ina ted  with E . co li.

http://www.cfsan.fda.gov/~ear/milksafe/milksa26.htm
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O ne  o f  the com plica tions th a t 
can arise as a result o f 
in fec tion  with E .c o l i 0 1 5 7 :H 7 
is hem o ly t ic  urem ic s y n d ro m e 
(H U S ), w h ich  can have 
d evasta ting  c o n s e q u e n c e s 
uporf victims, (such as a cu te 
rena l fa ilu re), especia lly 
w h e re  they  are very  you n g .

H U S  has been asso c ia te d 
w ith  the consum ption  o f  ra w 
m ilk  dom estica lly . See M artin 

al. Lancet 19.86; 8 5 1 4 :1 0 4 3

This reference is a report o f  two cases o f  HUS that occurred in children who had drunk 
raw milk. One child tested positive for E . c o l i  O l 57:H7 but the other did not.

Manure from cattle on the dairy farm tested positive for E . c o l i  0157:H 7 -  as does the 
manure from nearly 30% o f  feedlot cattle in the United States -  but the authors did not 
report testing any o f  the milk.

T h e re  was no evidence th a t  raw  milk was con tam ina ted  with E . c o l i , no r  any 
evidence th a t  this organism  was the cause of the second case of If US.

http://www.cfsan.fda.gov/~ear/milksafe/milksa27.htm
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Argentina has the highest 
incidence of HUS in The world 
reporting 420 new cases 
annually and an incidence of 
12.2 cases per 100.000 
children in the age group 0-6 
years - .•

In Argentina, where HUS 
is the most common 
cause of acute renal 
failure and the second 
highest cause of chronic 
renal failure and renal 
transplantation in children 
it is reported that 
infect ion s.are a 
consequence o f the 
consumption of 
undercooked meat, .raw 
milk and other 
contaminated food and 
water. . '

Rivero et al Medicina (B.Aires) 
2004:64(41:352-6

The authors o f  this review stated that human infections with the “\  erocytotoxigenic” 
subgroup o f Escherichia coli 0157:H 7 (named for the toxins it makes) are frequently due 
to unpasteurized milk and inadequately cooked meat, direct contact with animals or their 
feces, or the consumption o f contaminated water, fruits and vegetables.

They did not present new data, but cited two references for these facts: one study 
conducted in England and one conducted in Scotland. Both found environmental factors 
such as direct and indirect contact with farm animals to be the primary means o f  infection.

The authors o f  one o f them concluded in their abstract, “The most important findings 
were the high proportion o f cases who had been exposed to environmental factors such as 
farm animals and/or their by-products: or who had participated in gardening or garden- 
play; or who had suspected or confirmed household water supply problems, prior to the 
onset o f  illness.”

T h e re  is no evidence tha t raw  m ilk is responsible for A rgen tina 's  high incidence of 
HUS.

http://www.cfsan.fda.gov/~ear/milksafe/milksa28.htm
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Kernland et ai (199
R e p o rte d  on the causes o f 
H U S  in ch ildhood  in 
S w itze r la nd .

Infection with Shiga-toxjn-procktcing E. co//or Shigella  ' 
dysen teriae  type I were cited as playing a major role in the 
pathogenesis o f HUS in childhood.

Among the causes was the-consymption of raw milk, which 
resulted in the authors concluding that pasteurization of raw 
milk is likely to have a positive influence on the incidence of 
HUS..

Kernland et al. SchwHz Med W ochenschr*l997;127:i229-33

The authors sought to identify statistical risk factors o f  HUS. not causes.

They compared 27 children with HUS to 27 children without HUS in a casc-control study. 
Seven children with HUS had parents who were farmers, five lived in rural cattle- 
breeding areas, and five had visited a stable or come into contact with cow manure. By 
contrast, only two children without HUS had parents who were farmers, and only one 
lived in a rural cattle-breeding area or had visited a stable and come into contact with 
manure.

Only one out o f  27 children with HUS had drunk raw milk. None o f  the 27 children 
without HUS had drunk raw milk. The authors could not perform any statistical analysis 
indicating that raw milk was a risk factor. Instead, they grouped it in with the other farm- 
related exposures and concluded that this group o f  exposures as a whole w'as associated 
with ' ’US.

T h ere  w as no evidence tha t raw  milk caused the E .  c o l i .  infection in the single 
person who d r a n k  it.
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R e p o r t e d  o n  t w o  c h i l d r e n  i n  A u s t r i a  w h o  

c o n t r a c t e d  E .  c o l i  0 1 5 7 : H 7  i n f e c t i o n  a n d  

. s u b s e q u e n t l y  d e v e l o p e d  H U S .  T h e  a u t h o r s  

c o n c l u d e d  t h a t  “ i t  i s  p r u d e n t  t o  r e m i n d  t h e m  ' 

. ( p a r e n t s  a n d  t e a c h e r s )  t h a t  c h i l d r e n  s h o u l d  n o t  

b e  g i v e n  u n p a s t e u r i z e d  m i l k " .

• .  ■ ' / .  > .. ■

• E u r o s u r v e i l l a n c e  V o l . 6  N o .  1 0 .  O c t o b e r .  2 0 0 1 .

Only one o f  these children developed HUS. Neither case was conclusively linked to raw 
milk; in the HUS case, raw milk was explicitly ruled out.

In the first case, the boy was visiting a rural fann on a school trip where he had direct 
contact with farm animals and their manure. He did not develop HUS. The authors o f  
the report concluded that it was m ore likely that he contracted E . c o l i from drinking raw 
milk than from contact with manure. Nevertheless, they only found E . c o l i  present in 
m anure and none of the milk samples they tested were contaminated. One teacher 
and 13 other school children also drank the milk and did not get sick.

O f  the second case, the authors concluded: "Although the child with HUS was given 
unpasteurized cow s’ milk regularly by his parents, his severe illness . . .  was not related 
to consumption o f  raw milk.”

Both boys fully recovered.
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Ghsldre’n
Children fall victim foodborne illness producing such 
devastating and oftentimes life-changing consequences as 
HUS. „  .

A . .

If children knew that raw rnilk might make ttHm very ill. cause 
them to lose their kidneys or even kilfthem, would thev 
choose to drink it?

*  .
. cnildren trust us to protect them, keep them safe, yet children 
are often fed raw milk by parents who believe it to be a 
healthy choice; • '

, ■ 1 r

Continue educational efforts with respect to the hazards 
associated with consumption of raw milk.

Continue'to urge parents to,make, only the safest and . 
healthiest choices for their children. . ’

. . • -■■■■ K  v  A  • ' ■  ̂ %  '

The conclusion o f  the previous case rcp^ . bears repeating: “Although the child with 
HUS was given unpasteurized cows’ milk regularly by his parents, his severe illness . . . 
was not related to consumption o f  raw milk.”

Education is only valuable insofar as it is founded upon truth.

T he  use of p ro p e r ly  p roduced  raw  inilk i s  am ong  the safest and  healthiest choices 
paren ts  can m ak e  for the ir  children.

http://www.cfsan.fda.gov/~ear/milksafe/milksa31
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This o rg a n ism  has been  a ss o c ia te d  w ith  n u m e ro u s 
o u tb reaks  o f  fo o d b o rn e  illness re la ted  to the consum ption- o f 
ra w  milk over the p as tr tw e n ty -f ive  yea rs , including o u tb rea ks 
in K ansas, M inneso ta . C a liforn ia , C o lorado, W a sh in g to n . 
Iowa. O regon . A rizona , G e o rg ia  and Maine. .< f

Between 1990 and 2005. this organism has also been associated with numerous outbreaks 
o f  foodborne illness reported to the CDC as relating to the consumption o f  the following 
foods: beef, pork, quail, grilled chicken, baked chicken, barbecued chicken, chicken liver, 
oysters, chicken and beef fajita, potato salad, Caesar salad, tuna salad, green salad, taco 
salad, fruit salad, pasta salad, green peas, baked beans, lettuce, melon, strawberries and  
pasteurized  milk.

http://www.cfsan.fda.gov/~ear/milksafe/milksa31
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Re-porteefeon the ir  s tudy o f  C. je ju n i  infections in one 
Iowa city (D u b q q u e ) o ve r a tw e lve -m o n th  period.

- •
C u ltu re -co n firm e d  pos it ives  w e re  obta ined f r o m ’53 
people . 4 6  o f  th o s e .p a rt ic ip a te d  in the  case -con tro l s tudy 
p e r fo rm e d . 21 o f  the 4 6  c a s e s  occurred  in ch ildren less 
than 10 y e a rs  o f age. The age -sp e c if ic  a ttack  rate w a s 
h ighest fo r  children aged  one .,to  fou r years .

* . ‘  4 .
1 * ’ ’• . »

15 o f  the 4 6  had co n s u m e d  ra w  milk in the w e e k  before 
the o nse t ,of illness.

12 o f  the  15 w h o  had c o n s u m e d  milk w e re  less tharr 1Q.
V '

The statistical association o f  illness with the consumption o f  raw milk was compelling: 
32.6% o f  infected patients had drunk raw milk and 10.9% o f  matched control subjects 
had drunk raw milk. This association, however, does not prove causation. It could 
reflect the consumption o f  contaminated milk o r  it could reflect a common exposure to 
another cause.

Six o f  the 15 patients who had drunk raw milk lived in the city and drank raw milk during 
visits to rural farms. The remaining nine lived in rural environments - the investigators 
did not report whether they visited or lived on farms. One patient who drank raw milk 
was staying overnight at a faim where two out o f  eight asymptomatic family members 
tested positive for the organism.

The a u th o rs  o f  the re p o r t  noted that “ ow ning  farm  animals of various types” is a 
risk fac to r  for C . j e j u n i  infection.

M ultip le  milk sam ples f rom  seven p a t ien ts ’ households were tested for C. j e j u n i  \ l l  
o f  them  tested negative. By contrast ,  360 samples o f  locally sold chicken tested 
positive.

http://www.cfsan.fda.gov/~ear/milksafe/milksa33.htm
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. T h e  a u t h o r s  c o n c l u d e d  t h a t :  

“ E l i m i n a t i n g  f h e . c o n s u m p t i o n  o f  r a w  

m i l k  w i l l  d e p e n d  o n  e d u c a t i o n a l  

e f f o r t s ” . -
. • • , o «■ * i

•* • . ” , V • ■

S c h m i d  e t  a l .  J .  I n f e c t . - D i s .  1 5 6 ,  t
* 0

. . .  J u l y ,  1 9 8 7

They stai^tl that this was because “the ready availability o f  raw milk” persisted despite 
the fact that “the commercial and private sale o f  raw milk is already illegal in Iowa.” 
Clearty. the demand for raw milk -  because o f  its superior taste and health value -  is not 
going away. The government cannot do anything to ensure the safety o f  raw milk i f  it is 
illegal. Only an open system o f  private or governmental oversight and certification will 
ensure that consumers have access to safely produced, healthy raw milk.

These a u th o rs  d id  not explain why such a tenuous association with raw  milk tha t 
could not be confirm ed by a single co n tam ina ted  sam ple should be considered 
g rounds  fo r  e lim inating  its consum ption .

Despite h u n d re d s  of positive samples, they offered no suggestions about how to 
elim inate the consum ption  o f  chicken.

And despite a 65% reduced risk o f  infection among those who always washed their hands 
before eating, they made no remarks about the necessity o f  educational efforts addressing 
personal hygiene.

http://www.cfsan.fda.gov/~ear/milksafe/milksa34.htm
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. I t  i s  n o t  j u s t  . t h e  

v e r y ,  y o u n ' g  t h a t  .

c a n  f a l l  v i c t i m  t o

v . C .  j e j u n i  i n f e c t i o n  .

t h r o u g h  t h e  ’’V

, / c o n s u m p t i o n  o f  

r a w  m i l k .
I* ■ ■,. • « ■ <

t e l i i . t

•  •

♦

•>':- ‘Vi 1..-* ■

Nor is it only those who drink raw milk that may fall victim to the disease. In the 
preceding outbreak, almost 70% of infected patients had not drunk raw milk. Between 
1990 and 2005, 22 o ther  foods were rep o r te d  to the C D C  as associated with a C. 

j e j u n i  o u tb rea k ,  including meats, salads, f ru it ,  and  pasteurized  milk.
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Documented how  after a retreat to an Oregon farm, 19 of 31 
college students developed an acute gastrointestinal illness. 

C. je ju n i  infection was recognized in alt of the students.that, 
- ^ fcW ere  ill and caused asymptomatic infections with thre.e others.

i

' #
22 of 25 students who had 'consum ed raw milk for the first 
time became infected. This compared with 0 o f the 2 students 
who did not drink the raw milk.

The quantity of raw milk consum ed was-directly related to the 
occurrence and severity of illness.

r y  * V

Blaser and Williams JAM A 1*987 Jan2 1. 257(1) 43-6.

The presence o f  C. j e j u n i  was demonstrated in 7 out o f  the 15 symptomatic students from 
whom fecal samples were obtained.

The incidence o f  illness increased between consumption o f  one and four glasses o f  milk 
from 30% to 100%, but those who drank more than four glasses o f  milk had an even 
lower incidence (67%) than those who drank two glasses o f  milk (80%).

T h e  ow n e r  o f  the  fa rm  tested  p o s t iv e  fo r  C. j e j u n i  and  had p rep a red  b reakfast for 
the s tudents. Four weeks later, a sample o f  cow manure tested positive for C. j e ju n i ,  but 
the investigators made no attempt to test any o f  the milk for the organism, claiming that 
no reliable methods were available at the time.

Aithough the C . j e j u n i  was not conclusively linked to the milk, the milk was taken from a 
bulk tank intended for pasteurization, so may not have been subject to as strict standards 
o f  quality as milk intended to be drunk unpasteurized would be. The farmer who tested 
positive could also have contaminated any o f  the food consumed by the students 
including the milk, in which case pas teu riza tion  would not have prevented  the 
ou tb reak .

http://wxvw.cfsan.fda.gov/~ear/milksafe/milksa36.htm


Six farm workers and four students who drank the raw milk were chronic raw milk 
drinkers. Despite drinking the implicated milk, none o f  the ten chronic  raw  milk 
d rinkers  got sick.

All ten chronic raw milk drinkers had an acute-phase antibody reaction to C. j e j u n i  

comparable to those who became ill, but none o f  them yielded fecal samples positive for 
the organism or developed symptoms. The authors suggested that this was because they 
had  developed im m un ity  to C. j e j u n i  th ro u g h  previous consum ption  of ra w  milk, but 
admitted that they had no evidence showing that the presence o f  antibodies was due to 
past rather than current exposure. Alternatively, there may be nutritive factors in raw 
milk that confer a general robustness o f  immunity on those who consume it regularly.

Regardless o f  the mechanism, the study clearly dem onstra tes  th a t  the reg u la r  
consum ption of raw  m ilk offers powerful p ro tec tion  against foodborne illness.

Response to Slide 36 Continued
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K  ‘ ' ’ ‘ r  •I . t 0 • . •

L i s t e h a  m o n o c y t o g e n e s .  O u t b r e a k s : .
* • • i' ■ . * ', ,

L i s t e r i a  m o n o c y t o g e n e s  ( L m )  h a s  b e e n  

r e s p o n s i b l e  f o r  s e v e r a l  o u t b r e a k s  o f  f o o d b o r n e  

• i l l n e s s  d o m e s t i c a l l y .  * •

E a c h  y e a r  a p p r o x i m a t e l y  2 5 0 0  p e o p l e  b e c o m e

s e r i o u s l y  ill  d u e  t o  L m  i n f e c t i o n s , .
- *. *

N e a r l y  5 0 0  o f  t h e s e ,  d i e  f r o m ' t h e i r  i n f e c t i o n .

r  L i s t e r i o s i s  o n J y  a c c o u n t s  f o r  a b o u t  0 . 0 2 %  o f  

i l l n e s s e s  d u e  t o  f o o d b o r n e  d i s e a s e ,  b u t  i t  c a u s e s  

2 7 . 6 %  o f  a l l  d p a t h s  d u e  t o  f o o d b o r n e  i n f e c t i o n .  •

Listeriosis is indeed  a serious disease. As we will see shortly , m any  commonly 
consum ed foods ca r ry  a fa r  g rea te r  r isk  o f  causing  the disease than  raw milk docs.

Pasteurized m ilk can c a r ry  L i s t e r ia  as weM.
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Lmnan.et a 1 (1988V. * \  /
, o ’ • . *•

L a rg e  o u tb r e a k  o c c u r re d  in  1 9 8 5  in  L o s  A n g e le s 
C o u n ty .  93. c a s e s  o c c u r r e d  in p r e g n a n t  w o m e n  o r
th e ir  o f fs p r in g .  T h e re  w e r e  4 8  d e a th s .

. . . . .  ' . •*,.« -
w  • - . ’ : \ . p (a . .  .. * . .

C o m m e r c ia l l y  m a n u fa c tu r e d  M e x ic a o -s ty le  c h e e s e  
m a d e  f r o m  e i th e r  a ra w  m i lk  o r  a p a s te u r iz e d  m i lk 
w h ic h  w a s  a d u l te r a te d  w i th  r a w  m i lk  w a s  u l t im a te ly 
d e te r m in e d  to  b e  th e  p a u s e  o f  t'he i l ln e s s e s .

«-■ L in n a n  e t a l - N E J M  1 9 8 8 '3 1 9 : 8 2 3 - 8 2 8 .

T h ere  was never any  evidence th a t  the con tam ina tion  of this cheese -  w hich was sold 
as a pasteurized  p ro d u c t  -  was related to con tam ina ted  raw milk.

'rhe initial investigation found that, compared to uninfected controls, infected patients 
were 5.5 times more likely to eat Mexican-style cheese. 4.3 times more likely to have 
sexual intercourse in the preceding month, and 4.1 times as likely to consume a root 
vegetable called jicama.

A secondary investigation found that the association with cheese was due specifically to 
the use o f  a cheese produced by Jalisco Mexican Products. The investigators did not 
pursue the associations with sexual intercourse or jicama any further.

They found the matching strain o f  L is t e r ia  in multiple unopened packages o f  the cheese 
on June 12, 1985 and initiated a recall o f  the product the following day. Despite the 
recall, the o u tb re a k  con tinued  producing  new cases at full force th rough  the end of 
July.

http://www.cfsan.fda.gov/~ear/milksafe/milksa39.htm


Investigation o f  the factory showed that the pasteurizer was working properly. Tests o f  
the cheese for activity o f  the enzyme alkaline phosphatase (ALP), however, showed 
excessive activity in 9 out o f  80 samples o f  cheese. Activity o f  this enzyme was taken to 
indicate inadequate pasteurization.

The authors provided no data showing ?. relationship between ALP levels and 
contamination with live L is t e r ia .  Thus, the re  w as no evidence th a t  adequa te  
pas teu r iza tion  w ould  have prevented  the o u tb rea k .

Moreover, some bacteria produce ALP that cannot be differentiated from ALP 
indigenous to milk. Murthy and Cox (1988) showed that Mexican-style soft cheeses 
contain both heat-stable and heat-labile forms o f  microbial ALP. Geneix et al. (2007) 
published a new detection method this year to correct this problem. Thus, this test when 
performed in 1985 was not a valid means for demonstrating inadequate pasteurization in 
this type o f  cheese.

O f  27 dairy farms that supplied raw milk to the cheese plant, there were no cases o f  
listeriosis in any o f  the herds and all raw  milk sam ples tested negative for the 
organism .

T h e  milk o r  cheese was clearly con tam ina ted  at the cheese m a n u fa c tu r in g  p lan t,  
w he ther  before pasteuriza tion , afte r  pas teu riza tion , or both.

Jalisco sued Alta Dena dairy, one o f  its suppliers, for a portion o f  the estimated $100 
million in damage claims filed by victims o f  the listeriosis epidemic. In 1989, however, 
a ju ry  absolved Alta Dena of all responsibility for the epidem ic because the re  was 
never any  evidence th a t  its raw  milk was con tam ina ted .

According to the paper cited by the FDA, this outbreak o f  L is t e r ia  was the third one 
traced to a specific food product. The first occurred in 1981 and was traced to coleslaw'. 
The second occurred in 1983 and was traced to pasteurized  milk -  49 patients became ill 
and 14 died.

R esponse to  S lide 39 C ontinued
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M e x ican -s ty le  ch e e se s  m a d e  and sold un law fu lly  have 
also c a u s e d  o u tb re a ks  o f fo o d b o rn e  listeriosis. In 2000 . 
there  w a s  a r ro u tb re a k  o f  l is te rios is  a m o n g  H ispan ic 
p e rso n s  living in W in s to n -S a le m  area o f  North Caro lina , 
as re p o r te d  by  M ac Donald et al.

*

13 pa tien ts  w e re  identified. 11 case  patients  w e re 
p re g n a n t and  in fection  w ith  Lm  resu lted  in 5 stillbirths, 3 
p re m a tu re  d e a th s  and 3 in fe c te d  n ew borns .

■■ i , •

The a u th o rs  c o n c lu d e d  that the o u tb re a k  w a s  caused  by 
the "co n s u m p tio n  o f  n o n -c o m m e rc ia l ,  h o m e m a d e ,

• M ex ica n -s ty le  che e se  p ro d u c e d  fro m  co n ta m in a ted  ra w 
o m ilk so ld  to  u n licensed  c h e e s e  m a ke rs  by  a local d a iry ” .

-C D o n s  icl ©t 3 0 5 1

The results o f  the case-control study may have been biased. The authors reported: 
“During the study, rumors spread that the suspected vehicle o f  infection was homemade 
Mexican-style cheese.”

Case patients  w ere  alm ost five times as likely as controls to have eaten hot dogs.
According to a 2003 risk assessment jointly published by the FDA, USDA and CDC, 
non-reheatcd  ho t dogs a re  over ?8v times as likely as fresh, soft cheese to cause 
listeriosis. No hot dogs were tested for the presence o f  L is t e r ia .

L i s t e r ia  was present in the bulk tank raw’ milk o f  a manufaeturing-grade dairy equipped 
only to produce processed dairy products such as cheese and butter. Bulk tan k  raw  milk 
from  dairies eq u ip p e d  to sell milk as a beverage did not contain  the organism.

The milk from the manufacturing-grade dairy was no longer contaminated once tlw dairy 
implemented “revised milking procedures that focused on proper preparation o f  cow teats 
and thorough cleaning o f  equipment.” No pasteuriza tion  was necessary to prevent 
con tam ina tion  w ith  L i s t e r i a .

http://www.cfsan.fda.cov/~ear/milksafe/milksa40.htm
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. #/
T h e  a u t h o r s  a l s o  c o n c l u d e ^ t h a t  “A  c o m b i n a t i o n .

. o f  o u t r e a c h  a n d  e n f o r c e m  *  s h o u l d  - b e  d i r e c t e d  
1 ••

a t  s t o r e  o w n e r s ,  v e n d o r s  a n d  d a i r y  f a r m e r s ,

~ i n c l u d i n g  e d u c a t i o n  a b o u t  d i s e a s e  r i s k s  a n d  

v i g o r o u s  e n f o r c e m e n t  o f  l a w s  a n d  r e g u l a t i o n s  . 

g o v e r n i n g  t h e  p r o d u c t i o n  a n d  s a l e  o f  m i l k  a n d  

c h e e s e " .  ’

M a c D o n a l d  e t  a l .  C I D  2 0 0 5 : 4 0  ( 1  M a r c h )  6 7 7 .
♦

I * • • ’
? -

>  ■ 4  '• ; V ?  -

? - p'  *

The preceding sentence reads, “For Hispanic women, we recommend targeted education 
and dietary counseling about the hazards o f  eating fresh cheese, undercooked hot dogs, 
deli meats, and other ready-to-eat meat products implicated as vehicles for listeriosis 
during pregnancy.”

In September, 2003, the FDA, USDA and CDC jointly released a report comparing the 
risk o f  listeriosis carried by various foods. The report estimated how many people were 
likely to catch listeriosis from a given food per year on an absolute basis and on a per 
serving basis.

O n  a per-serv ing  basis, this rep o r t  estimated ♦‘-at deli meats arc  10.8 times m ore 
dangerous  th a n  raw  milk an d  tha t non-rchca J  hot dogs a rc  9.2 times m ore 
dangerous th a n  raw  milk. Since deli meats a re  so com monly consum ed, on an 
absolute basis they  c a r ry  515 times as g rea t a r isk  as raw milk.

The FDA has yet to inform us that “hot dogs and deli meats are in h e r e n t ly  dangerous.”
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C o n c l u s i o n s  -  B i a s e d  S t u d i e s  F a i l  t o  I n d i c t  R a w  M i l k

As can be seen in the table below, a l!  o f  the 15 reports associating outbreaks o f  
foodborne illness with raw milk that the FDA cites are seriously flawed. Not one of the 
studies showed th a t  pasteuriza tion  would h a v e  p reven ted  the ou tb reak .

E ith e r N o  V a lid  P os itiv e  M i lk  S am p le  o r  N o  V a lid  S ta tis tica l A ssoc ia tion 14/15 (9 3 % )
N o  V a lid  P os itive  M i lk  Sam p le

N o  Pos itiv e  M ilk  Sam p les at A ll 
O u tb reak D id  N o t M atch  M ilk  Stra in

12/15 (8 0 % ) 
1 1 / 1 5 (7 3 % ) 
1/15 (7 % )

N o  V a lid  S tatistica l A ssoc ia tion  w ith  Raw  M ilk :
N o  S ta tis tica l A ssoc ia tion  w ith R aw  M ilk  at A ll: 
In v a lid  C a se -C on tro l C om parison :
C ase -C on tro l S tudy Tain ted by  Pub lic ity :

1 0 / 1 5 (6 7 % ) 
7 /15  (4 7 % ) 
1/15 (7 % ) 
2 /15  (1 3 % )

N e ithe r A ssoc ia tion  n o r M i lk  Sam p le 8 /15  (5 3 % )

F ind ings M isrep resen ted  by F D A
Authors T hem se lves  C onc luded  R aw  M ilk  U n re la ted  
Authors C onc lud ed  R egu la r R aw  M ilk  C on sum p tion  P ro tective

7 /15  (4 7 % ) 
1/15 (7 % )  
1/15 (7 % )

A lte rna tive  E xp lana tion s  D iscove red  but N ot Pu rsued 5 / 1 5 (3 3 % )
N o  Evidence A nyon e  Consum ed Raw  M ilk  P roduc ts 2 / 1 5 (1 3 % )
Ou tb reak  D id  N o t E ven  Exist 1/15 (7 % )
Did Not Show that Pasteurization Would Have Prevented Outbreak:

Ev idence that Pasteu riza tion  W ou ld  Not H a v e  Prevented Outb reak 
Ev idence that Pasteu riza tion  W as N ot N ecessa ry  to  Prevent Outb reak:

15/15(100%)
1 / 1 5 (7 % )
1 / 1 5 (7 % )
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C o n c l u s i o n s  -  T h e  F a i l u r e  o f  P a s t e u r i z a t i o n

SUde 42
http://www.cfsan.fda.gov/~ear/milksafe/milksa42.htrn

v \  u •

. . Pasteurization* • , o *
"V ‘ " . ■

■ o '  s /  * .

P a s t e u r i z a t i o n  w i l l  d e s t r o y  a l l  o f  t h e  

p a t h o g e n s  t h a t  w e  h a v e  m e n t i o n e d  t h u s  f a r .

The most important flaw in the reports that the FDA cites is that none of them  generates  
any evidence th a t  pas teu r iza tion  would have p reven ted  the ou tb reak . The FDA 
merely makes this assumption based on the flimsily supported statement above. In 
reality, p as teu r iza t ion  is no t  in any w ay a foo lp roo f  means of e lim inating pathogens.

In 1999. Czechoslovakian researchers Bindcrova and Rysanck showed that i f  pre­
pasteurization contamination is high, d an g e ro u s  levels of L  w  n o c y to g e n e s  and  E . c o l i  

0157:117 can surv ive  h igh - tcm p era tu re  sh o r t- t im e  pasteurization . Various B a c i l lu s  

and C lo s t r id iu m  species and M y co b a c te r iu m  p a r a t u b e r c u lo s i s  may also survive 
pasteurization. Heat-treatment can cause bacteria to enter into a state o f  dormancy from 
which they can potentially recover in the human intestine. This  state of d o rm an cy  can 
cause typical la b o ra to ry  cu l tu re  techniques to  underes tim ate  the actual presence of 
E .  c o l i  in h ea t- trea ted  milk 100-fold. These and other organisms can also contaminate 
milk after pasteurization. The production o f  cheese or other processed dairy products 
allows additional opportunities for contamination.

As we will see in the coming slides, pasteurized milk may actually be much more 
dangerous than raw milk.

http://www.cfsan.fda.gov/~ear/milksafe/milksa42.htrn


C o n c l u s i o n s  -  C o m p a r i n g  R a w  M i l k  t o  

P a s t e u r i z e d  M i l k

Between 1980 and 2005, 41 outbreaks were reported to the CDC attributing 19,531 
illnesses to the consumption o f  pasteurized milk and milk products. This is 10.7 times 
the number o f  illnesses attributed to raw milk during the same period.

The FDA, CDC and USDA estimate that 0.5% o f  milk consumed is raw. This estimation 
assumes that no raw milk is sold in states where its sale is prohibited. If raw milk sales in 
these states are similar to other states, however, raw milk may represent 1% o f  the 
nation's milk sales.

Using both o f  these figures, the risk o f  foodborne illness associated with raw milk on a 
per serving basis is between 87% greater than that with pasteurized milk and 7% lower 
than that with pasteurized milk.

Because 93% o f  reports associating raw milk with illness that the FDA cites in this 
presentation either fail to generate a valid statistical association or fail to generate a 
positive test sample and 53% fail to generate both, the association with raw milk may 
be greatly  exaggerated.

A djusting  for this bias, pasteurized  milk m ay  be between 1.1 and 15.3 times as 
dangerous as raw  milk on a p e r  serving basis.

Since 100% of the reports  th a t  the FDA cites fail to generate  evidence tha t 
pasteurization  would have prevented  the o u tb re a k ,  the risk of illness genuinely 
a t t r ib u tab le  to lack of pasteurization  may ap p ro a c h  zero.
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C o n c l u s i o n s  -  C o m p a r i n g  R a w  M i l k  

t o  O t h e r  F o o d s

Between 1998 and 2005, there were over 10,000 documented outbreaks that contributed 
to 199,263 documented cases o f  foodborne illness. Raw milk was associated with 0.4% 
o f  these cases.

Adjusting for the aforementioned biases, raw m ilk  may have been genuinely associated 
with between 0.03% and 0.19% o f  these cases.

Again, since the FDA has presented no evidence that pasteurization would have 
prevented any o f  the outbreaks purportedly associated with raw milk, the risk genuinely 
attributable to lack o f  pasteurization may approach zero.
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C o n c l u s i o n s  —  P u t t i n g  I t  A l l  i n  P e r s p e c t i v e

Raw milk is clearly no more dangerous than other foods commonly consumed.

Yet there are no FDA warnings about the inherent dangers of deli meats; there are 
no executive orders prohibiting the interstate transport or chicken; no state 
legislation banning the sales of spinach; no consumer education campaigns to 
eliminate the attendance of flea markets; and no farmers being fined and jailed for 
the sale of root vegetables.

Producers and consumers o f  raw milk have a fundamental right to be treated fairly under 
the law that they are clearly being denied.
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,  B u t  w h a t  e l s e  d o e s  p a s t e u r i z a t i o n  d o ?  " .

/  ■' /  '  - ■ ’
w ; • . - • *

• , • r
• F D A  h a s  b e c o m e  a w a r e  o f  m u c h  e r r o n e o u s  

i n f o r m a t i o n  p r e s e n t l y  c i r c u l a t i n g  a b o u t  t h e  

i m p a c t  t h a t  m i n i m u m  l e g a l  p a s t e u r i z a t i o n  

c o n d i t i o n s  h a v e  u p o n  m i l k .  / .  .

The FDA does not provide references for the quotations in the following section and they 
are not necessarily statements associated with the Weston A. Price Foundation.

Although a few o f  them cannot be supported, m o s t  of the “ m yths” th a t  the  FDA cites 
a rc  indeed subs tan tia ted  in the scientific l i te ra tu re .  Our comments follow.
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“ R a w  m i l k  k i l l s  - p a t h o g e n s ”

No, it doesn’t Jj
* •

A l l u s i o n  t o  t h e  f a c t  t h a t  m i l k  d o e s  c o n t a i n  . c e r t a i n  ^  

i n d i g e n o u s  e n z y m e s  t o  w h i c h  a n t i m i c r o b i a l  

p r o p e r t i e s  h a v e  b e e n  a s c r i b e d  a n d  t o  t h e  f a c t  

t h a t  c e r t a i n  s t r a i n s  o f  b a c t e r i a  ‘w h i c h  m i g h t  b e -  

p r e s e n t  i r f a n y  g i v e n  m i l k  m i g h t  b e  a b l e  t o  

p r o d u c e  a n t i - b a c t e r i a l  c o m p o u n d s  k n o w n  a s  

. b a c t e r i o c i n s .  • ?  . . . :

V ' • '  '■ ' • . ■ " '••• 1

Doyle et al. (1982) showed that C . j e j u n i  survived longer in sterile milk than in raw milk 
and suggested that the microflora o f  the latter “may have produced metabolites toxic to C. 

j e j u n i They also noted that, “unlike sterile milk, raw milk contains lactoperoxidase,” 
which “produces metabolites that arc toxic to many gram-negative bacteria.”

BSK Food &  Dairy Laboratories (2002) inoculated raw colostrum and raw milk samples 
provided by Organic Pastures, a family-owned dairy from Fresno, CA with a mix o f  three 
pathogens and monitored the bacterial counts over the course o f  14 days. The laboratory 
concluded, “ Raw colostrum and raw milk do not appear to support the growth o f  
Salmonella, E . c o l i  O l 57:117 or L i s t e r ia  m o n o c y to g e n e s ."

In both studies, pathogen  counts  declined over time and in some cases reached  
below the limit of detection w ithin a week.

Raw milk may not kill pa thogens  but it contains im portan t substances th a t  do.

http://www.cfsan.fda.gov/~ear/milksafe/milksa43.htm
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" L a c t o f e r r i n  ( b L f )  i s  a n  e n z y m e - b a s e d  

■ p a t h o g e n  k i l l e r  ”

I t  i s  n o t  a n  e n z y m e .

I t  i s  b e l i e v e d  t o  h a v e  d u a l  r o l e s ,  t h e  o n e  

b e i n g  a  f a c i l i t a t o r  o f  i r o n  a b s o r p t i o n  a n d  . 

/ t h e  o t h e r  a  b a c t e r i o s t a t i c  r o l e .  •

*

According to a recent review in the J o u r n a l  o f  E x p e r im e n ta l T h e ra p e u t ic s  a n d  O nco lo gy , 

there is evidence that a portion o f  the lactoferrin molecule acts as a serine protease. Since 
serine protease activity is enzymatic and since it is responsible for part o f  the molecule's 
antibacterial effects, lactoferrin is technically an "enzyme-based pathogen-killer."

Lactoferrin, according to this review, exhibits fungistatic, bacteriostatic, 
bactericidal, and antiviral properties and inhibits the growth of parasites.

It is effective against E . c o l i , S . ty p h im u r iu m . B a c i l lu s  s u b t i l i s .  P s e u d o m o n a s  a e r u g in o s a , 

V ib rio  c h o le r a c , H a e m o p h ilu s  in f lu e n z a e , S. a u r e u s , K le b s ie l l a  p n e m o n ia e , C a n d id a  

a lb ic a n s , C a n d id a  c r u s e i , T in e a  p e d i s , T o x o p la sm a  g o n d i i , P la sm o d iu m  f a lc ip a r u m .  

H e rp e s  s im p le x ,  hepatitis C virus, human papillomavirus, and various other pathogens.

It is not effective against gram-positive bacteria such as B if id o b a c te r iu m  and 
L a c t o b a c i l lu s  species. These species are friendly to the human intestine.
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In 2003, the FDA approved the use of a laciofcrrin-based anti-microbial spray to 
r mbat E. coli 0157:117 contamination in the meat industry. The FDA press release 
praised the product as an innovative way to protect the nation from foodborne 
illness.

"Innovative technology is a critical building block in preserving the strong foundation o f  
the U.S. food supply," said Dr. Lester Crawford, Deputy Commissioner o f  the Food and 
Drug Administration. "We must continue to encourage scientific research and new 
technology to maintain this nation's safe food supply."

Since the dawn o f  mammalian history, nature has provided this “innovative technology" 
to nursing infants to protect their vulnerable and sensitive digestive systems from the 
insults o f  invading pathogens. Perhaps this is one reason why responsibly handled raw 
milk rarely leads to genuine cases o f  foodborne illness.

S lide 44 R esponse C on tinued
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‘ P asteuriza tion  ina c tiva te s  lacto ferrin ."
. * 9 *

N o ,  i t  d o e s n ’t .
■ i* ‘ ' •  V . .

The th e rm a l b e h a v io r  o f lac to fe rr in  is dep en d en t upon 
the iron s ta tus  o f  the-p ro te in .

Paulsson et al (1 9 9 3 )  JDS 7 6 : 3 7 1 1 -3 7 2d ’ de te rm ined 
th ^ t "u n h e a te d  and p a s te u r iz e d  b L f p repara tions  sh o w e d 

" s im ilar an tibac te r ia l p ro p e rt ie s  and caused  an e ffective 
m etabo lic  inh ib ition  w ith  a m o d e ra te  bac te rios tas is" . .y

> They also stated that “pasteurization seems to be the 
method of choice (when making a lactoferrin product) 
because it did not alter either the bacterial interactive . 
capacity or the-antibacterial activity of bLf.

T he authors o f  this study used purified lactoferrin, not milk. Although lactoferrin is more 
heat-stable when the iron is removed, accomplishing this requires incubating purified 
lactoferrin with citric acid at 5 degrees Celsius for 24 hours and running it through a gel 
filtration system. Such a “ lactoferrin product” bears very little resemblance to the milk 
one would find in a grocery store.

In 1977, Ford et al. showed that classic pasteurization o f  human milk at 62.5 degrees 
Celsius for 20 minutes destroys 65% o f  the lactoferrin. They did not evaluate the 
antibacterial efficacy o f  the remaining 35%, which may have been damaged or 
completely destroyed.

H eating hum an  milk at 70 degrees Celsius for 15 minutes caused 96%  des truc tion  of 
its lactoferrin . Again, w e do not know whether the remaining 4% retained its 
antibacterial potency.
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: *I 4 •
’ • ' ’ . . . /

T o m i t a e t a l  B i o e h e m ^ C e l l  B i o l .  ‘ 

2 0 0 2 . ; 8 0 ( 1 ) : 1 . Q 9 - 1 1 2 ,  d i s c u s s i n g  b o t h  \ 

l a c t o f e r r i n  a n d  l a c t o f e r r i c i n ,  d i s c u s s  h o w  a -  

. p a s t e u r i z a t i o n  p r o c e s s . w a s  d e v e l o p e d  f o r  

l a c t o f e r r i n  i n  o r d e r  t o  a p p l y  a c t i v e  

l a c t o f e r r i n . u s a g e  t o  v a r i o u s  p r o d u c t s .

• *. • ' *. • >
'• •• • » * * •** . *

These authors patented a process in which the pH o f  a solution containing purified 
lactoferrin is lowered to 4.0 before being pasteurized. They found that lactoferrin "is 
stable against heat treatment under acidic conditions, while heat treatment at a neutral pH 
causes denaturation o f  the protein."

In the introduction to the original 1961 paper describing this process, they stated that “it 
is well known that heat treatment o f  milk and milk protein solutions affects the functional 
properties o f  the native proteins." In the discussion, they stated that “ it has been widely 
accepted th a t  |lac tofcrrin) is easily d e n a tu red  by heat tre a tm e n t"  and  cited several 
studies dem onstra t ing  “ v ir tua lly  complete des truc t ion"  o f  lactoferrin  in milk upon 
pas teu riza tion .
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.. '.'Pasteurization inactivates enzym es that kill pathogens, 
including lactoferrin. xanthine Oxidase, lactoperoxidase.

lysozyme^ and nisin." *
• •  *

N o ,  i t  d o e s n ’t .

Xanthine oxidase (XO) does not kill pathogens and is not
destroyed by pasteurizatiohr

•’ ’ \ ' ' '
1 '% •' . .%*

XO is thought to  play a role in human nutrition and health and 
. is a.major component of the milk fa t globule membrane 

(MF'GM). . '

\  XO has survived a. lab oratory.heating of milk to 75C x 15s,
\  which exceeds minimum H TS T conditions.

'•:> i Griffiths J. Food Prot. 49 696-705  (1966). . ;

Ccrbulis and Farrell (1977) showed that homogenization only destroyed xanthine oxidase 
when it was preceded by heat treatment. Pasteurization and homogenization o f  milk 
together destroyed 69% o f  the activity o f  this enzyme.

Stevens et al. (2000) showed that xanthine oxidase “showed potent growth-inhibiting 
activity” against E . c o l i  and S a lm o n e l la  cn te i i t id i s  at concentrations present in raw milk.
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\

• . - \ , - 
‘ • • Another myth : "Homogenization alters XO b.y making it

smaller ( somehow)! The X O  can'then access the bloodstream 
. to interact with arterial walls , triggering the deposition of 

cholesterol and causing atherosclerosis."

In '197*1, Oster postulated that individuals who drink 
homogenized milk are prone to atherosclerosis because X O  
causes a depletion of plasmalogen in. cell membranes.

Additional.researCh and epidemiological studies, including 
one by the American Heart Association, led to the conclusion 
twenty years ago that XO was not associated with 

.a therosclerosis.

Homogenization is simply a process whereby a relatively 
* uniform globule § £ e  is mechanically imparted to the fat phase 

in milk. . * .

We agree that the scientific data does not support this theory. A critique o f  this theory by 
Mary G. Enig, PhD, is available on the RealMilk.Com site at 
http://www.realmilk.com/homogcnization.html.
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L ac to p e ro x id a se  is an in teg ra l part o f  the 
lac to p e rox ida se  system 
( la c to p e ro x id a s e /th io cy a n a te /h y d ro g e n 
perox ide). •

S ys tem  does h a ve  a n tim ic ro b ia l effects.

In those  d e v e lo p in g  coun tr ies  w h e re  it is ‘ 
difficult to cool milk, the s y s te m  is utilized 
by the add it ion  o f  added  th io c y a n a n te  and 
hydrogen  p e ro x id e .

L a c to p e ro x id a se  is a very  hea t stable 
enzym e. It is not d es troyed  b y  m in im um 
pas teur iza tion  condit ions.

It is, h ow eve r, v e ry  sensitive  to  heat at 
8 0C  reg a rd le ss  o f  holding t im e .

Barrett et al. (1999) showed that HTST pasteurization o f  cow milk destroys 30% o f  the 
lactoperoxidase (LP). Marks et al. (2001) showed that ultra-high temperature (UHT) 
pasteurization o f  milk completely destroys LP.

Using buffalo milk, Nieuwcnhovc et al. (2004) showed that classic pasteurization 
destroys 16% o f  the lactoperoxidase and HTST pasteurization destroys 80% o f  the 
lactoperoxidase.
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■ 4 * 1 *

>  L y s o z y m e .  i n  c o n j u n c t i o n  w i t h  l a c t o f e r r i n ,  d o e s  

h a v e  a  b a c t e r i c i d a l  e f f e c t .  .

* ' . ' 4 V • • .

L y s o z y m e  i s - n o t  c o m p l e t e l y  d e s t r o y e d  b y  . *

 ̂ p a s t e u r i z a t i o n  * 4

*• B

I n  e x c e s s  o f  7 0 %  o f  b o v i n e  m i l k  l y s o z y m e  w i l l

s u r v i v e  n o r m a l  H T S T  c o n d i t i o n s  ( G r i f f i t h s , ' 

1 9 8 6 ) .  : -

If pasteurization destroys 30% o f the lysozyme in milk, then it is not a “myth"’ that 
pasteurization inactivates lysozyme. If lysozyme requires lactoferrin to carry out its 
function, the substantial destruction o f lactoferrin induced by pasteurization must render 
the remaining lysozyme much less effective.

Nieuwcnhove et al. (2004) show ed th a t  both classic and  H T ST  pasteuriza tion  of 
buffalo  milk completely inactivates  lysozyme.
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t . . .  *
Njsin is not an e n zym e , but a typ e  o f bacteriocin.

Bacterioe ins are  p ro te in a ce o u s  tox ins  p roduced^by 
bacteria . ' '

*•

Nisin be longs  to  a class o f bacte rioe ins  know n  as 
la ntibiotics. '

•

Nisin b inds to  a cell m e m b ra n e  p re curso r lipid 
co m p on e n t and  d isrup ts  cell m e m b ra n e  form ation.

R a w  milk will con ta in  in a p p re c ia b le  levels o f nisin.

L a c to c o c c u s  la c t i s  produces nisin as a defense against other types o f  bacteria such as L. 

m o n o cy to g e n e s  that are pathogenic to humans. Pasteurization  destroys L  la c t i s  and 
Bhatti  et al. (2004) showed th a t  nisin is only effective against L  m o n o c y to g e n e s  in 
non-hom ogenized milk.
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"Pasteurized milk causes lactose intolerance."
• • . * • *'

N o ,  i t  d o e s n ’t .

Lactose intolerance is an inborn error o f metabolism.

* ■*
All milks’, raw or pasteurized, will contain.lactose.

• ' , - . ,t ■ 1 " ,

Pasteurization does not change the concentration of lactose.

• . .s'
'  A person who is lactose Intolerant has a reduced ability to 

synthesize beta-galactosidase (lactase)

^ > Might be expected to experience the symptoms of lactose
intolerance when consuming either a raw  or pasteurized milk. .

While pasteurized milk will not cause lactose intolerance p e r  s c ,  many people report 
m ore easily digesting raw milk, which naturally contains the enzyme lactase.
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‘P a s t e u r i z a t i o n  d e s t r o y s  l a c t a s e  a n d ' t h u s  c a u s e s  

l a c t o s e  i n t o l e r a n c e . "

M ilk  d o e s  n o t  c o n t a i n  i n d i g e n o u s  b e t a -  

g a l a c t o s i d a s e ,  i n s o f a r  a s  w e  h a v e  b e e n  a b l e  t o  

d e t e r m i n e .  • '

K n y  b e t a - g a l a c t o s i d a s e  w h i c h  m i g h t  b e  p r e s e n t  

in  m i lk  w o u l d  l i k e l y  b e  t h a t  p r o d u c e d  'b y  b a c t e r i a

Raw milk naturally contains healthy bacteria that produce lactase. The fact that the 
lactase is produced by bacteria does not make it any less functional than if it were 
synthesized directly by the mammary gland.

Research on the effects of heat on microbial lactase present in milk is lad ing. Mahoney 
and Wilder (1989), however, showed that l o s s e s  a r e  i n c u r r e d  at 60 d e g r e e s  C e l s i u s ,  

w h i c h  i s  a c o n s i d e r a b l y  l o w e r  t e m p e r a t u r e  t h a n  th a t  t y p ic a l l y  u s e d  f o r  

p a s t e u r i z a t io n  (7 2  d e g r e e s  C e l s i u s ) .
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/ P a s t e u r i z e d  m i i k  c a u s e s  a l l e r g i c  r e a c t i o n s . "

T h e  m i l k  p r o t e i n s  w h i c h  c a u s e  a l l e r g i c  

r e a c t i o n s  ( i n c l u d i n g  l a c t o f e r r i n )  in  d a i r y -  

s e n s i t i v e  p e o p l e  a r e  p r e s e n t  i n  b o t h  r a w  

m i l k  a n d  p a s t e u r i z e d  / h i I k .

Although there may be insufficient evidence to claim that pasteurized milk is more 
allergenic than raw milk, there is evidence that raw milk prevents the development of 
allergic disorders in general.

Riedlcr et al. (2001) published a study in The Lancet showing that c h i ld r e n  w h o  d r a n k  

“ f a r m  m i l k ”  -  in d e p e n d e n t  o f  o t h e r  t y p e s  o f  e x p o s u r e  to  f a r m in g  e n v i r o n m e n t s  -  

h a d  a 5 2 %  lo w e r  r i s k  o f  a s t h m a ,  a 5 7 %  l o w e r  r i s k  o f  h a v in g  h a d  at le a s t  o n e  w h e e z e  

a t t a c k  in  th e  p a s t  y e a r ,  a 7 6 %  lo w e r  r i s k  o f  h a y  f e v e r ,  a 5 8 %  lo w e r  r i s k  o f  h a v in g  

h a d  a r u n n y  n o s e  a n d  i t c h y  e y e s  in  th e  p a s t  y e a r ,  a n d  an 8 5 %  lo w e r  r i s k  o f  a l l e r g ie s  

to  c o w s ,  d u s t  m i t e s ,  cat d a n d e r ,  a n d  p o l le n .

The authors noted that ■“farm milk” is “usually raw” and contains more bacteria than 
pasteurized milk. They suggested that “the ingestion of non-infectious microbial 
components,” in raw milk or the milk's effects on intestinal flora might protect against 
the development o f allergies.
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“ P a s t e u r i z e d  m i l k  i s  t h e  

n u m b e r  o n e  a l l e r g i c  

V f o o d  in  t h i s  c o u n t r y . ’'

«> • ■ •,

,• " P e a n u t s  a r e  t h e  

l e a d i n g  c a u s e  o f  

» s e v e r e  a l l e r g i c . ,

r e a c t i o n s ,  f o l l o w e d  b y  

n u t s ,  s h e l l f i s h ,  f f e h  

a n d  e g g s .

%

9 . .  *

We cannot defend this statement as it is quoted; pasteurized milk, however, is still a 
major cause of allergic reactions.
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#• .

. 'P as teu rized  m i'lk.:... has been associa ted with ..• arthritis.". H.
o. * * ’• •

FDA 'was unable to locat$  any lite ra ture  in support of this 
proposition. " ^
We did find one re ference assoc ia ting  ingestion o f R A W  milk 
with a case of septic arthritis o f the  hip jo in t.

See Cam pbell et al. J* Clin. P atho logy 1993 (Nov) 46 (11) 
1057-1058 •

. y Reactive arthritis can occur a fte r Salm onella infections

:  V  • . • - ‘

The report merely established that the septic arthritis patient came from a fanning community and 
drank unpasteurized milk exclusively.

The infecting organism. Streptococcus lactis (Lactococcus la c t is is used industrially in 
fermented milk products such as cheese, yogurt and kefir. As the authors staled, it “is a rare 
cause of disease n men. and there has been only one previous report of a serious Streptococcus 
lactis infection." If the mere presence of the organism was to blame, commonly consumed 
fermented milk products would be far more dangerous than raw milk.

T h e  la rg e st  Salm onella  outbreak in  the  n a t io n ' s  h i s t o r y  w a s due to pasteurized m ilk .  Il

infected more people than all outbreaks involving any type of organism attributed to raw milk 
between 1980 and 2005 combined. It would logically follow that, statistically, reactive arthritis 
has been much more likely to result from pasteurized milk than from raw milk.

R e se a r c h  c a r r ie d  out in 1944  ind ica ted  that raw c rea m  l ia s  a n t i-a rth r it ic  effects  hut heated 

c re a m  does not.
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1 •

“ The pasteurization process tu rn s  casein into a ve ry  dangerous 
molecule that can fu rthe r p rec ip ita te  the brain injury
(referring to a u tism ).’’ '■ ' ‘ ; •.

FDA was unable to.find any support for th is statem ent*
. “ ’ • ' ' ' ;

The statement is ve ry  non-spec ific .

•• Do not know w'hich casein species nor do we know  the nam e 
of the "dangerous m olecule".

- Caseins are la rge ly  unaffected  by p a s te u riz a tio n .-

J a r re ll and D oug las (1983) show ed  that there was little 
d ifference in the  soluble casein  found in raw  m ilk.(78.8% ) and 
pasteurized m ilk (74.8% ) (K ie l. M ilchw irtsch. Forschungsber.
$5;345-356). . •• :

While the statement addressed is poorly fonnulated, t h e r e  m a y  be a c o n n e c t io n  

b e t w e e n  m i lk  p a s t e u r i z a t io n  a n d  a u t i s m .  Pasteurization destroys L  lactis and other 
members of the lactic acid bacteria system indigenous to milk. These bacteria produce 
enzymes that break down the casein molecule, liberating and in some cases further 
degrading biologically active peptides that have been associated with autism. Friendly 
bacteria from raw milk could partially pre-digest the casein within it or could alter the 
intestinal flora, enhancing the individual's digestion of casein.
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. “ P a s t e u r i z a t i o n  d e s t r o y s  V i t a m i n  C .

N o ,  i t  d o e s n ’ t .

1 0 % o f  t h e  V i t a m i n  C  in  m i lk  u p o n  
p a s t e u r i z a t i o n . 1

M ilk  i s  n o t  c o n s i d e r e d  t o  b e  a  s i g n i f i c a n t  s o u r c e  
o f  V i t a r n i n  G  • • "  v  J  • . •.

■* ■■

According to a recent review (2001) in Pediatrics, the official journal of the American 
Academy of Pediatrics, it is “ w i t h o u t  d o u b t ”  th a t  “ th e  e x p lo s iv e  i n c r e a s e  o f  i n f a n t i l e  

s c u r v y  d u r i n g  th e  la t te r  p a r t  o f  th e  1 9 lh c e n t u r y  c o in c id e d  w i t h  th e  a d v e n t  o f  u sa g e  

o f  h e a te d  m i lk s  a n d  p r o p r i e t a r y  f o o d s . ”

In 1914, Allred Hess of the Hebrew Asylum in New York noted several cases o f scurvy 
among infants fed on pasteurized milk. Hess experimentally demonstrated that raw' milk, 
orange juice and potatoes could each effectively cure scurvy and that pasteurization 
rendered milk ineffective.

Feeding experiments assessing the effects of a food on a biological outcome such as 
scurvy arc superior to laboratory tests assessing the amounts o f a given chemical within 
the food. Whether pasteurization causes direct loss o f some vitamin C, alters its 
bioavailability, or alters other compounds such as hydroxyproline that could potentially 
reduce the need for vitamin C, the superior biological efficacy of raw milk for preventing 
and treating scurvv is experimentally established.

/
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‘‘Pasteurization tu rn s  the sugar of milk, known as lactose, into beta;
. lactose, whigh fa r more soluble and therefore readily absorbed 

in the system, w ith  the result tha t the child soon becomes hungry.
> ' \  V again." ; . • :y*' « • •, ' •. .

. . A llusion to the B-an hydride fo rm  of lactose.

The a lpha-m onohydrate form  is the stable solid forro„o f:lactose, 
since, in the presence of w a te r and at temperatures below 93.5C, all 
o ther forms change to  the monohydrates* The monohydrate has an ' 
in itia l so lu b ility  o f on ly  7g/100g water at 20C.

• The Beta-anhydride form  o f lactose is form ed when crysta lliza tion  
takes place from  aqueous so lu tio ns  at temperatures above 93.5C. *j 
The B-form  is cons ide rab ly  mdre soluble than the a-form, having 
an in itia l s o lu b ility  o f 50g/100g water at 20C. ! y

' Given all o f the above, it shou ld  be clear tha t m inimum ; 
pasteurization con d ition s  w ill no t tu rn  the a-monohydrate into the 
b-arihydride-. r ■ v  :

Although the original statement (quoted from a 1938 article published in a popular 
science journal) does not appear to he correct, spray or drum drying milk increases the 
content of beta-lactose in proportion to the length ol time spent drying. Powdered milk 
can therefore contain up to 90% beta-lactose.

The original statement may be taken from the observation that the reversible inter­
conversion between the alpha and beta forms o f lactose reaches equilibrium 
instantaneously when milk is heated to 75 degrees Celsius.

On a related note, according to a 1948 review in the Journal o f  Dairy Science, both 
boiling and homogenization cause milk to be digested more rapidly and to exit the 
stomach more quickly, but not to be digested more completely. It is probably true, then, 
that raw milk contributes to longer-lasting satiety than does pasteurized and homogenized 
milk.
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P

S:.:. ■■

(.Pasteurization makes inso lub le  the  m ajor part o f the  .calcium 
,g I contained in raw. milk. This frequen tly  leads to rickets, bad

i

:: I

f,; . teeth or nervous troubles.".
. . . .  . - • * ; ‘ • *■ ; • • ‘. .*•.*• ,

" • • i n
J**1"

?
■ « ■■ v

. i
; l
A

FDA was unable.to locate lite ra tu re  associating pasteurization  
o f milk w ith e ither rickets, bad tee th  or nervous troubles.

i  ' . '  '
W hen hum an milk w as pasteurized , there w ere  no obvious 
differences in the absorp tion  o f n itrogen or the  absorp tion  and 

; ’ ; retention of calcium , phosphorous and sodium  when . 
J  com pared to e ither raw' m ilk o r  5ven a boiled m ilk and all . 
"  . three types w ere fed to ve ry  low  birth  w e igh t preterm  infants.i *

f - ^ i l l ia m s o n  et al. Arch. D is. C h ild  1978 Jul (5 3 ;7 :5 5 5 -5 6 3

Although this study did not demonstrate a statistically significant difference in mineral 
absorption, i t  d id  s h o w  th a t  fat a b s o r p t i o n  w a s  r e d u c e d  b y  o n e  t h i r d  w h e n  in f a n t s  

w e r e  fe d  p a s t e u r iz e d  o r  b o i le d  m i lk ,  which the authors attributed lo the destruction of 
heat-sensitive lipase enzymes that are indigenous to raw' milk.

Calcium absorption correlated with fat absorption, so the four infants whose fat 
absorption was most compromised on the pasteurized and boiled milk diets did indeed 
demonstrate greater calcium absorption while consuming raw' milk.

I n f a n t s  a l s o  g a in e d  w e ig h t  3 3 %  m o r e  r a p i d l y  d u r i n g  th e  w e e k  t h e y  w e r e  fe d  ra w  

m i lk  th a n  d u r i n g  th e  w e e k s  t h e y  w e r e  fe d  p a s t e u r i z e d  o r  b o i le d  m i lk .
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Literature ind icates essen tia lly  no d ifferences in. calcium  
' * levels for both ra w  arid  pasteurized  cow and goa t:s milk.
... Lopez et al. JD S '68:1878-18.86 ■ • ' ’ •

. ... ‘ .* - 
G enera lly  understood that calcium  is present in milk at about 
1200 n ig /I. • . • . . :

.. ■ * •

- Only 34% of the  ca lc ium 'in  m ilk is so lub le : 66% of it is present 
in colloidal form -  bound e ithe r to phosphate ^ r  citrate.

# * ,  ' •*

Perhaps author is-referring to a shift in the  equilibrium  
. between soluble and collo idal phases w hich w ill occur with’
■ tem perature changes .' / ,

* ' » * * * ■ • ‘ ' •

> Often, tem pera tu re -induced  changes in the equ ilib rium  are . 
reversib le.

• ?. •• .• . ■ - * . . .
> The m ajority o f calciurp in m ilk is a lready in the colloidal as 

opposed to  so lub le  phase.. . ; ,

Although there does not appear to be any current literature substantiating the claim that 
pasteurization directly damages the bioavailability of the calcium within it, it should be 
kept in mind that pasteurization is only one of several important quality issues. High- 
quality milk is not only raw but also obtained from cows eating green pasture grown on 
rich soil. The fat-soluble vitamins and other nutrients in grass are important to calcium 
utilization.

Additionally, the network of lactic acid bacteria that is indigenous to milk may favorably 
influence the intestinal flora o f the consumer over an extended period of time. A long­
term study might therefore be able to detect differences in calcium status that a short-term 
study cannot.
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ft?

:■ " Pasteurization destroys 20 % of tlie  iodine present in milk, 
causes constipation and genera lly .takes from milk it's most

. . : - v ita l qua lities ." . * ...• . • ■ • ’ ’ '4 , . •» t • •
j.- . • . k

P asteurization does not "take from  milk it's most vital 
qualities". Far from  it. M in im um  pasteurization  conditions 
provide safety to  milk w ithou t app rec iab ly  altering it's 
nutritiona l value. • ■ ■ : '  . ' .

- Iod ine: L iterature ind icates that neither cream rem oval ncfr 
pasteurization nor sp ray-dry ing  of milk affected the * 
concentration  o f e ither natura l or iodophor-derived iodine.

. *r + * • i, * * , • m • . ’ ,■ • •*" • ► ’ . .  ̂ '. •
>• - Even when milk was bo iled , only 0.02%  o f iodine was lost.

- ' ' . j  .. ,  .. ' .. :■
> -W heeler et al. JDS 1983 Feb 66(2) 1 8 7 -1 9 $  ^
■ ' '  : :-i -5'vT ■ A .. '■/ I  ■ ’

’ v  '••• • •

Thus far we have seen that pasteurization of milk causes from 65% to “virtually 
complete" destruction of its lactoferrin, in conjunction with homogenization destroys 
69% of its xanthine xidase, destroys between 30% and 100% of its lactopcnr idase and 
lysozyme, destroys its vitamin C activity, and destroys its indigenous network of friendly 
bacteria that may make the milk more digestible and help prevent the development of 
allergies. T h e s e  a re  in d e e d  a m o n g  m i l k ' s  “ m o s t  v i ta l  q u a l i t i e s . ”

The authors of this report cited three earlier studies demonstrating that heating milk 
causes a 20% loss of iodine and one study showing that spray drying milk causes a 40% 
loss of iodine.

They noted that their "conclusion is at variance with results o f previous workers who 
reported losses of milk iodine during processing" and stated that "this discrepancy may 
reflect the difficulty of measuring iodine concentration of milk accurately."
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. . . . . .  V. , . * * ,
■' * 9

W ith  r e g a r d  to  th e  c o n s t ip a t io n  c la im , it a p p e a r s  th a t  
s t a t e m e n t  m a y  b e  b a s e d  o n  r e s e a r c h  w h ic h  a p p e a r e d  in 
t h e  N E JM  b e t w e e n  1 9 9 8  a n d  1 9 9 9 . " ;

r '
T h a t  r e s e a r c h  d e a l t  w ith  c o w  s  m ilk a n d  c h r o n ic  
c o n s t ip a t io n  in c h i ld r e n .

T h e  c la im a n t  s im p ly  e x t r a p o l a t e d  th a t  r e s e a r c h  to  th e  
p o p u la t io n  a t  la r g e ,  w h ic h  is , o f  c o u r s e ,  i n a p p r o p r i a t e .

. T h e  l i t e r a tu r e  t j ia t  w e  h a v e  s e e n  d o e s  n o t  in d ic a te  a  
b e l ie f  th a t  p a s t e u r i z a t i o n  o f  m ilk is  c o n s i d e r e d  to  b e  
c a u s a t i v e  o f  c o n s t ip a t io n ,  r a t h e r  a  s e n s i t iv i ty  to  c o w ’s  
m ilk  p ro te in  is b e l i e v e d  to  b e  t h e  p r o b le m

It is doubtful that the author o f the 1938 article being quoted had in mind research 
published between 1998 and 1999, sixty years after the article was published.

A PubMed search for "milk constipation" yields 170 results.

Since the FDA does not cite which literature it has seen indicating tb * pasteurization 
docs not contribute to the relationship between milk and constipation, we cannot address 
this statement.
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:. W ;  :■;

’.“ Pasteuriza tion  destroys V itam ins A. D. E and F. som etim es by 
as m uc tras  60 .,.. And other w ater-so lub le  vitam ins by as

- • 4 m uch as 38 -80% . “•• * • • * * .
, * • * n ’• * v * r I * :

> W e th ink that the  cla im ant here  must mean to say V itam iri K
and not F. . ' *%

- P asteuriza tion  of milk does not cause appreciable loss of 
V itam in  A or any other fa t-so lub le  vitam in. - . •
. * A * .. ■ . . , ’ v.'

- See H eat-Induced Changes in Milk* 2nd ed. P.F. Fox. ed. 
(d 9 9 5 ) IDF '. .

’ • ’ * ‘ ’ • ^  • '
> W ith  r e s p e c t  to  th e  o th e r  w a te r -s o lu b le s  in. milk, su ffice  it to 
• s a y  th a t  milk is a  g o o d  s o u rc e  of th ia m in e .- fo la te , B -12 a n d  

riboflav in  a n d  th a t .p a s te u r iz a t io n  will re su lt  in a n y w h e re  from  
z e r o  to  1 0  p e rc e n t  r e d u c tio n  fo r e a c h  o f th e m . .

... .v • •• • . .' . ». ** .

In the 1930s, when the article being quoted was written, some writers used “vitamin F" to 
refer to the essential fatty acids.

During this time, scientists often assessed the vitamin contents of foods on the basis of 
their ability to prevent or cure a deficiency disease when fed to animals.

Although the modern practice of directly measuring the vitamin content is more precise, 
it docs not take into account the effect of heat treatment on the bioavailability of the 
nutrients. In order to gain an accurate scientific understanding of how pasteurization 
affects the nutritive value of milk, researchers must study not only the loss of the actual 
vitamin, but also the loss or alteration of binding proteins that enhance the bioavailability 
the vitamin as well as the heat-induced formation of compounds that interfere with the 
vitamin’s biological activity.

Until this is achieved, we should give greater weight to the feeding experiments 
performed in the 1930s. Abstracts o f these studies can be found at 
http://www.rcalmilk.com/abstractsmilk.html.
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According to the reference cited by the FDA, between 90 and 100% of milk folate is 
bound by a protein that doubles its intestinal absorption. This protein is inactivated by 
pasteurization. Vitamin B it is alsc bound by heat-sensitive proteins whose functions are 
unknown.

Vitamin that has been damaged by heat interferes with the activity of the intact 
vitamin and aggravates the symptoms of its deficiency.

Beta-lactoglobulin, a heat-sensitive protein in milk, increases the intestinal absorption of 
vitamin A. Vitamin D is also present in milk in a protein-bound form, but the effects of 
pasteurization on the protein and the effect o f the protein on the bioavailability of the 
vitamin are unknown.

T h e r e  a r c  l i k e l y  m a n y  o t h e r  f a c t o r s  a f f e c t i n g  n u t r i e n t  b io a v a i la b i l i t y  th a t  a r c  

a l t e r e d  b y  p a s t e u r i z a t io n .

Response to Slide 64 Continued
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Slide 65
http://www.cfsan.fda.gov/~ear/milksafe/milksa65.htm

i a. | ‘ . •• ' • » * *

\: Conclusion ,

. M a n y  n e g a t i v e s  a r e  b e i n g  a s s i g n e d  t o  t h e  

p a s t e u r i z a t i o n  o f  m i lk .  L i t t l e ,  if  a n y  o f  it, i s  

s u b s t a n t i a b l e  b y  t h e  l i t e r a t u r e  c u r r e n t l y

; v  a v a i l a b l e .  '
• * * ’ • * -' ' * * • "v : •

• * ■ e • '  ̂ •* *• 1

' > W e  h o p e  t h a t  t h i s  i n f o r m a t i o n  w ill h a v e  b e e n  

• ' h e l p f u l  t o  y o u  a n d  w e  w o u l d  e n c o u r a g e  y o u  t o  

f e e l  f r e e  t o  u s e  t h e  i n f o r m a t i o n  p r o v i d e d  h e r e

t o d a y  a s  m a y  b e  n e c e s s a r y .

M a n y  o f  th e  s t a t e m e n t s  t h a t  th e  F D A  c a l l s  “ m y t h s ”  a re  in  fa c t  c l e a r l y  d e m o n s t r a t e d  

in  th e  s c i e n t i f i c  l i t e r a t u r e .  Other such statements arc poorly formulated but refer to 
something that is nevertheless true and important. While a few of the assertions may be 
unsubstantiated, the fact is that th e r e  e x i s t s  a n  o v e r w h e l m i n g  se t  o f  o b s e r v a t io n s  

r e c o r d e d  in  t h e  s c i e n t i f i c  l i t e r a t u r e  j u s t i f y i n g  i n t e r e s t  in  th e  b e n e f i t s  o f  r a w  m i lk .

There exist many more anecdotal reports of potential benefits that the scientific 
establishment has not yet addressed. Consumers, however, should not be at the mercy of 
funding institutions that control which of these issues are researched; they should have 
the right to put into their bodies the milk o f their own choosing.

Our federal and state governments, for their part, should be helping fanners produce raw 
milk safely, and th e  F D A  s h o u ld  be p r o v id i n g  u s  w i t h  a s o b e r  a n d  b a la n c e d  r e p o r t  on  

th e  sa fe ty  a n d  m e r i t s  o f  r a w  i n i l k  r a t h e r  th a n  a p ie c e  o f  s e n s a t io n a l i s t  p ro p a g a n d a .
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