
7:1
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SUMMARY: Hazard  A n a l y s i s  and C r i t i c a l  C o n t r o l  P o in t s  (HACCP) r e p r e s e n t s  a new

i n s p e c t i o n  s t r a t e g y  f o r  t h e  f u t u r e  (USDA, 1 9 8 9 ) .  I t  i s  a s im p le  sys tem  o f  p ro c e s s  

and an e f f e c t i v e  means o f  i d e n t i f y i n g  p o t e n t i a l  ha za rd s  in  f o o d  sys tem s .  The f i r s t  

an e v a lu a t i o n  o f  f a c i l i t i e s ,  p r a c t i c e s ,  p r o c e d u r e s  and th e  use  o f  raw m a t e r i a l s  

p r o d u c t s .  Then, h a za rd  c h a r a c t e r i s t i c s  o f  f o o d  system s can be a s s e s s e d
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c a t e g o r i e s  e s t a b l i s h e d .  Th e  p o t e n t i a l  f o r  m i c r o b i a l  a b u se  s h o u ld  b e  d e t e r m in e 

i d e n t i f y i n g  m ic ro o rga n ism s  o f  c on ce rn  and s e n s i t i v e  i n g r e d i e n t s  and e s t a b l i s h i n g  

p l a n s  and a n a l y t i c a l  m e th o d s .  D e t e r m i n a t i o n  o f  C r i t i c a l  C o n t r o l  P o i n t s  (CCP
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e s t a b l i s h m e n t  o f  p r o c e d u r e s  t o  r a p i d l y  and c o n t in u o u s ly  m o n i to r  t h o s e  C CP 's  in su re  (
col

o f  h e a l t h  h a za rd s .  C o r r e c t i v e  a c t i o n s  t o  e l im in a t e  ha za rd s  c r e a t e d  by l o s s - o f - c o n t r  

C CP 's  sh ou ld  be documented. V e r i f i c a t i o n  p r o c e d u re s  t o  a s su re  t h a t  CCP 's  a r e  under 

and e f f e c t i v e  must be  e s t a b l i s h e d .

co f

INTRODUCTION: H azard  A n a l y s i s  and C r i t i c a l  C o n t r o l  P o in t s  r e p r e s e n t s  a r a t i o n a l apPr°

t o  f o o d  s a f e t y  b ecau se  i t  uses  accum u la ted  p l a n t  d a ta  in  e s t a b l i s h i n g  th e  s y s t e®

p l a n t . I t  i s  c om p reh en s iv e  b ecause  i t  e v a lu a t e s  raw m a t e r i a l s , ingr1ed i

fof

,1s'ef

equ ipm ent,  and f a c i l i t i e s .  Continuous m o n i t o r in g  o f  a l l  o p e r a t i o n a l  pro' 

s y s t e m a t i c  e v a lu a t i o n  o f  each  s t e p  o f  meat s l a u g h t e r in g  and p r o c e s s in g  o p e r a t i o n s  

h i g h e s t  p o s s i b l e  l e v e l  o f  f o o d  s a f e t y .

cedur®

ins'u fe

me»ns
H azard  A n a l y s i s  and C r i t i c a l  C o n t r o l  P o in t s  has been  d e s c r ib e d  as an e f f e c t i v e  - ,{i

i d e n t i f y i n g  p o t e n t i a l  h a za rd s  in  f o o d .  I t  r e q u i r e s  an in -d e p th  kn ow ledge  o f  a f ° ° d

o f  » » ‘ " 1

m o n i t o r in g  o f  th e  f o o d  s y s tem . The HACCP sys tem  p rom otes  th e  use o f  c o n t r o l s  and c r

i n g r e d i e n t s .  D eve lopm ent o f  c r i t e r i a  f o r  HACCP i s  c l o s e l y  l i n k e d  t o  means

it*

th e  e a r l y  s t a g e s  o f  f o o d  p r e p a r a t i o n .  S a f e t y  i s  a c h ie v e d  by c a r e f u l  a t t e n t i o n  t o  

and p r o c e s s in g  s t e p s  ( C o r l e t t ,  1987) .

i n ^ e'

The o b j e c t i v e  o f  HACCP i s  t o  in s u r e  t h a t  s a f e ,  wholesome and u n a d u l t e r a t e d  f ° ° c

t h e  consumer and i t s  use  sh ou ld  e l im in a t e  much o f  th e  f i n i s h e d  p ro d u c t  mi
c r o h i

r o d tt e s t i n g  now b e i n g  d o n e .  I t  d e p e n d s  upon p r o c e s s  c o n t r o l  t h r o u g h o u t  P 

i d e n t i f i c a t i o n  o f  p o t e n t i a l  h a za rd s  and e s t a b l i s h m e n t  o f  C r i t i c a l  C o n t r o l  P o in t s

c t

(CCP'£

YX
th e  f o o d  sys tem  t o  m in im iz e  th e  p r e s e n c e  o f  u n a c c e p ta b le  h e a l t h  r i s k s ,  e . g -  c °  

b e e f  t o  145°F  t o  d e s t r o y  S am on e l la  (Bauman, 1989 ).

b a s i c  p r i n c i p l e s  t o  a HACCP sys tem  (Bauman, 1 9 8 9 )

r><?

DISCUSSION: T h e re  a r e  se ven
no?■tl1

ji4'

-t-ranS^1) The i d e n t i f i c a t i o n  and assessm en t  o f  h a za rd s  a s s o c i a t e d  w i t h  g r o w in g ,  u ^ /
s l a u g h t e r i n g ,  p r o c e s s in g / p r e p a r a t i o n ,  d i s t r i b u t i o n ,  and consum ption  o f  a g i v e n  

= H azard  A n a l y s i s

2) A d e t e r m in a t i o n  o f  C CP 's  t o  c o n t r o l  any i d e n t i f i a b l e  ha za rd s

fo o d
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) The establishment of critical limits to be met at each identified CCP, e.g., 
opérât-ature, time, chlorine level, etc.

) The establishment of procedures to monitor CCP's

 ̂ The establishment of corrective actions to be taken when there is a deviation from a
t>h°Cie Ss

sch ed u le  i d e n t i f i e d  by m o n i t o r in g  a t  a CCP

 ̂ The establishment of an effective record keeping system for the HACCP plan
 ̂ The establishment of procedures to verify that the HACCP system is working correctly 

To be s u c c e s s fu l  a HACCP sys tem  must, as m en t ion ed  ab ove ,  g i v e  a t t e n t i o n  t o  th e
i t i

° n o f  th e  an im a ls  on th e  farm  and e n ro u te  t o  m arket  as w e l l  as a t  th e  a b a t t o i r .

° f  d i s e a s e  - p r o d u c in g  a g e n ts  from  m o t h e r - t o - o f f s p r i n g  and by means o f  c on tam in a ted

6P r e s e n t  s e r i o u s  h a za rd s  t o  th e  f o o d  su p p ly  t h a t  must be i d e n t i f i e d .  In  a d d i t i o n  th e  
*ct i c e

c° t t a

° f  h a u l in g  an im a ls  lo n g  d i s t a n c e s  t o  s l a u g h t e r  in  m anure- laden  t ru c k s  c o n t r i b u t e s

C i t a t i o n  o f  t h e  meat d u r in g  s l a u g h t e r  (C h i l d e r s ,  1989 ).  S la u g h t e r in g  p ro c ed u re s  

k  A s s e n t  ha za rd s  must a l s o  be  c a r e f u l l y  m o n i to r e d .  Some o f  th e s e  p ro c e d u re s  in c lu d e  

° f  t h e  head, h id e ,  h a i r  and f e e t ,  e v i s c e r a t i o n  and o rgan  s e p a r a t i o n ,  c a r c a s s
‘«oV|*1

V ih g (
and c h i l l i n g .  C ross  c o n ta m in a t io n  by w o rk e rs  and egu ipm ent sh ou ld  be m in im ized

e r s .

chi
c t s

1989 ).  The a p p l i c a t i o n  o f  a HACCP system  t o  p r o c e s s in g  and p r e p a r a t i o n  o f  meat 

must f i r s t  i n c l u d e  a h a z a r d  a n a l y s i s  w i t h  an a s s e s s m e n t  o f  t h e  h a z a r d
9°tev- •

°ws

1)

M i s t i e s  o f  th e  f o o d  sys tem . The c h a r a c t e r i s t i c s  t h a t  must be e v a lu a t e d  a r e  as 

(Baum an, 1989):

2)

V :
*0 '

3 )

° o e s  th e  p ro d u c t  c o n t a in  " s e n s i t i v e "  i n g r e d i e n t s  in  te rm s  o f  known m i c r o b i o l o g i c a l  

hoes  th e  p r o c e s s  c o n t a in  a c o n t r o l l e d  p r o c e s s in g  s t e p  t h a t  e f f e c t i v e l y  e x c lu d e s  o r

harmful m ic roo rgan ism s

N s

I s  t h e r e  s u b s t a n t i a l  p o t e n t i a l  f o r  a b u s iv e  h a n d l in g  in  d i s t r i b u t i o n  o r  consumer

t h a t  c o u ld  r e n d e r  th e  p ro d u c t  harm fu l when consumed
„ * t t e r  .
%(. r i s k  assessm en t has been  a c com p l ish ed  -  i . e . ,  s e n s i t i v e  i n g r e d i e n t s ,  m i c r o b i a l

N tio
° n ' and abuse p o t e n t i a l  have been  d e te rm in ed  -  then  each  fo o d  p ro d u c t  can be

N c j
°  one o f  th e  f o l l o w i n g  r i s k  c a t e g o r i e s  (H a b e r s t r o h ,  1988 ):

N ,

e9ory  x -------- a p p l i e s  t o  n o n - s t e r i l e  p ro d u c ts  d e s i g n a t e d  and in ten d ed  f o r  consum ption

by a t - r i s k  p o p u la t i o n s ,  such as i n f a n t s ,  th e  aged , th e  i n f i r m ,  and th e  

immunocompromised

eg o t

Y II---subject to all three (3) of the general hazard characteristics above
Y III subject to two (2) of the general hazard characteristics above

e9o

S K

r y IV ------ s u b j e c t  t o  one ( 1 ) o f  t h e  g e n e r a l  h a za rd  c h a r a c t e r i s t i c  above

g ° t y  v -no g e n e r a l  h a za rd  c h a r a c t e r i s t i c s

N i

c o n s id e r in g  th e  p o t e n t i a l  f o r  m i c r o b i o l o g i c a l  abuse ,  a number d i f f e r e n t  s ou rces  

e v a lu a t e d ,  i n c lu d in g  con ta m in a ted  raw m a t e r i a l s  and i n g r e d i e n t s ,  p r o p e r  s a n i t a t i o n

&0i
er,t and p r o d u c t io n  a r e a s ,  l a c k  o f  p r o p e r  tem p e ra tu re  c o n t r o l ,  c r o s s - c o n ta m in a t io n  

fo o d h a n d l in g  p r a c t i c e s .
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7:1

N e ver should equipment and utensils used for raw product be allowed to come in contact 

those used for finished product. All raw materials and ingredients should be kept 

the food danger temperature zone of 45-l40°F as much as possible. Special concern » 

given to the psychrotrophic organisms which can grow at temperatures as low as 32°F.

out

, ftlU^t

Py
steP5

fc«3

,r eS

icuj

&

t i m e / t e m p e r a t u r e  r e l a t i o n s h i p s  for t h a w i n g  a n d  t e m p e r i n g ,  c o o k i n g ,  i n - p r o c e s s  

c o o l i n g ,  f r e e z i n g ,  a n d  s t o r a g e  m u s t  be m a i n t a i n e d .  C r o s s - c o n t a m i n a t i o n  f r o m  uten*1 

equipment, hands, clothing, air, or liquids should be avoided. All employees should f°̂  

proper food handling practices such as wearing clean clothing and gloves and hair and 

nets, keeping their hands clean, and insuring that they have no unprotected cuts, s° 
nasal discharges (Haberstroh, 1988) .

Determination of which organisms of concern might be associated with a parti 

product or ingredient may be used to establish levels of risk with special signi 

being given to Salmonella, Staphylococcus, Escherichia col i 0 1 5 7 :H7, Cl. botulifl^ '  

p e r f r i n q e n s . Listeria, Campylobacter, and Yersinia.

"Sensitive" ingredients and compound materials be should be identified and include 
following (NRC, 1985):

1) Raw, cooked or processed red meat, poultry, and seafood

2) Dried m ilk and milk products and cheese

3) Dried egg and egg products

4) Soy flour and dry yeast

5) Spices

6 ) Low acid products such as vegetables

7) W a ter and ice

The hazard category for each ingredient should be determined for the organ1

jo1*

si»5

concern. Breading batter mix might be considered low risk for Salmonella 

contained soy protein which could give it high potential risk for Salmonella, 

sausage wou l d  be high risk for Staphylococcus enterotoxin because of their  
activity - A y  (NRC, 1985).

Monito r i n g  of hazards in products and ingredients requires adoption of

un leS

che

PoWe l

.eSe

an3
iC**

15«
testing methods for the organisms of concern. Then, a sample evaluation plan ^

d e s i g n e d  w h i c h  r e q u i r e s  e s t a b l i s h m e n t  of a c c e p t a b l e  l i m i t s  for t h e s e  o r g a n 151115 ,

ydesign a t i o n  of the acceptability of the products sampled. For this, a 2-class 

p lan is generally used - acceptable/unacceptable (Haberstroh, 1988). complete 

analyses are needed in order to assess the risk presented by each different f°°d ^ 

All ingredients in that product should be evaluated, including the % used in the P 

the haz a r d  category of those ingredients, and their specific hazard contributi°r

Oi0
y

,5«'

than

( / '

y
1985). For example, frankfurters manufactured with pork would be a greater risK 

containing only beef. Those containing soy flour would be of greater risk than

containing dried milk, if the meat components were the same (Childers, 1989).

Consideration must be given to the production practices critical to the sa fety
o f
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MVl
ant,

sUfi

c t Both open and c l o s e d  t y p e s  o f  equ ipm ent a r e  used in  meat p r o c e s s in g  and have 

a9es and d i s a d v a n ta g e s  r e l a t e d  t o  c r o s s - c o n ta m in a t io n ,  s a n i t a t i o n ,  and in s p e c t i o n .

entents wh ich  can be p e r fo rm ed  d u r in g  p r o c e s s in g  a r e  o f  g r e a t  b e n e f i t  as a r e  p rod u c t
6st s

wh ich  a r e  s im p le ,  r a p id  and y i e l d  r e s u l t s  in  a s h o r t  p e r i o d  o f  t im e  (C h i l d e r s ,  1989 ).

S i

it

f °d u c t  d i s t r i b u t i o n  p r a c t i c e s ,  p a r t i c u l a r l y  f o r  r e f r i g e r a t e d  p r o d u c ts ,  a r e  o f  c r i t i c a l  

ahce b ecau se  th e y  may in f l u e n c e  s h e l f l i f e  and a f f e c t  th e  c o n d i t i o n  o f  th e  p ro d u c t  when
1Qt t

te,
ache s th e  consumer. N e c e s s a ry  s t e p s  must be taken  t o  in s u r e  t h a t  f r o z e n  p ro d u c ts  a re

i t u
° b s l y  s t o r e d  a t  0 °  t o  m axim ize  t h e i r  s h e l f l i f e  (ICMSF, 1988 ).  U n fo r t u n a t e l y ,  some 

■ now i d e n t i f y  f r o z e n  p ro d u c ts  as " o l d "  ones which have been  f r o z e n  s im p ly  t o  ex ten d

%
she l f i i f e so  c a r e  must be ta k en  t o  a t t r a c t i v e l y  p r e s e n t  th e s e  p ro d u c ts  f o r  r e t a i l  

^e l a t i v e  h u m id i ty  i s  a c r i t i c a l  f a c t o r  in  p rod u c t  s t o r a g e  s in c e  i t  i n f lu e n c e s  bo th

° b ia i g row th  and o r g a n o l e p t i c  p r o p e r t i e s  such as j u i c i n e s s  (C h i l d e r s ,  1989)
The f

w i ° o d  in d u s t r y  w i l l  p r o b a b ly  n e v e r  be  a b l e  t o  p roduce  a " c o n s u m e r -p r o o f "  p ro d u c t  but

on t in u e  t o  s t r i v e  f o r  p a ck a g in g  methods and m a t e r i a l s  wh ich  w i l l  w i th s ta n d  maximum 

SÛ t  ah► lo u s e ,  e . g .  f o i l  pouches ,  s tu rd y  o v e r l a y  f i l m  and b a gs ,  and c o n t r o l l e d  a tm osp h e r ic

<̂ <3in
^ P r o p e r  and a t t r a c t i v e  l a b e l i n g  wh ich  a t t r a c t  th e  con su m er 's  a t t e n t i o n  can c r e a t e

aVate
ness o f  p r o p e r  f o o d  h a n d l in g  t e c h n iq u e s .  M ic ro w a v e -o v e n - r e a d y  p ro d u c ts  sh ou ld  be 

k '  Packaged  and a c c u r a t e l y  l a b e l e d  in  o r d e r  f o r  th e  consumer t o  r e a l i z e  maximum

f tom t h i s  new method o f  p a ck a g in g  and p r e p a r a t i o n  (C h i l d e r s ,  1989 ).

M a t e r i a l s  and i n g r e d i e n t s  c o n s t i t u t e  an im p o r ta n t  p a r t  o f  a HACCP system  and shou ld

V  . l g n o r e d .  The h a za rd  c a t e g o r i e s  used  by th e  p l a n t  shou ld  a l s o  be used t o  e s t a b l i s h  
C* f i Ca+. ■

^  '• io n s  f o r  s u p p l i e r s  and t o  r e v i e w  s u p p l i e r s  p r o c e d u r e s  t o  a s s u r e  t h a t  t h e

^ ica 4 - •
It). L1ons can be met on a g u a ra n te ed  b a s i s .  The s p e c i f i c a t i o n s  shou ld  be th o rou gh  and

V

the

a r e a s  o f  t h e  m a n u fa c tu r in g  p r o c e s s  such as incom ing  m a t e r i a l s  and p r o c e s s  

' t e s t s ,  good  m a n u fa c tu r in g  p r a c t i c e s ,  and p l a n t  m a in tenance .  The p u rch a se r  shou ld  

SuP p l i e r  a w r i t t e n  r e p o r t  o f  i n s p e c t i o n  and a n a l y s i s  as o f t e n  as n e c e s s a r y  (Bauman,

a
y. l a r g e  d e g r e e ,  th e  s u cc e s s  o f  a HACCP program depends upon th e  management o f  th e

,Qhs
A s i n g l e  i n d i v i d u a l  sh ou ld  be in  ch a rg e  o f  and un ders tan d  th e  e n t i r e  sys tem  and be 

i e  f o r  a s e p a r a t e  depa r tm en t  wh ich  d e a l s  w i th  th e  e n t i r e  scope  o f  p l a n t  o p e r a t i o n s

S e t t a i n t o  HACCP> T h is  depa r tm en t  sh ou ld  d e a l  w i th  a l l  p rocu rem en ts ,  r e l i a b i l i t y
1%!VS

n<l  p r o p e r  s a f e t y  c o n t r o l s .  A l l  H A C C P-respon s ib le  em p loyees  shou ld  r e c e i v e  good  

° n ' be  w e l l - t r a i n e d ,  have s p e c i f i c  a ss ign m en ts  f o r  m o n i t o r in g  each CCP, and know

N r j
0r* sh ou ld  be ta k en  i f  t h a t  p r o c e s s  g o e s  o u t - o f - c o n t r o l .  The head o f  th e  depar tm en t

%

*Ppr,° v e  any changes  in  any p a r t  o f  th e  p r o c e s s .  ( C o r l e t t ,  1987)

HAc c p

i)
C e< keeps  u p - t o - d a t e  w i th  changes  wh ich  may o ccu r  in  th e  fo o d  system  and consumer

s y s t e m  must be  c o n t i n u a l l y  e v a l u a t e d  t o  i n s u r e  t h a t  i t  h e l p s  p r e v e n t

V
c ° h t i n u a l l y  i d e n t i f i e s  p o t e n t i a l  s i t u a t i o n s  t h a t  may in c r e a s e  haza rd  r i s k s .  The

ion Process should validate the selection and designation of CCP's  to prevent hazards
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and a s s e s s  s i t u a t i o n s  t h a t  may o c cu r  c a u s in g  l o s s - o f - c o n t r o l  a t  CCP 's  which resul*" 

u n a c c e p t a b le  f o o d  s a f e t y  r i s k s  ( C o r l e t t ,  1987 ).

i"

T h ese  a ssessm en ts  may be n e c e s s a r y  b ecause  o f  new o r  p o t e n t i a l l y  hazardous  c o n d 1

_ e

t i °1iHä

a f f e c t i n g  fo o d  such as a change in  c h a r a c t e r i s t i c  o f  c o n v e n t i o n a l  f o o d  pathogen

E s c h e r i c h i a  c o l i  0157:H7, o r  th e  em ergence  o f  a new pa th ogen  -  e . g . ,  L i s t e r i a  monog 

( C o r l e t t ,  1989) . In  some c a s e s ,  p o t e n t i a l  f a i l u r e  o f  a c r i t i c a l  c o n t r o l  p o in t  may
re:

*)
from  f a i l u r e  o f  h e a t  p a s t e u r i z a t i o n  t o  c o n t r o l  a h e a t  r e s i s t a n t  p a th ogen  I T.. monoS

o r  l o s s  o f  pH c o n t r o l  in  low  a c id  canned f o o d s  ( t o m a to e s )  (C h i l d e r s ,  19 8 9 ) .  ,

n t  ^R e - e v a lu a t i o n  o f  th e  HACCP system  may become n e c e s s a r y  i f  new p ro d u c t  d e v e l o p m e n

changes  i n  raw m a t e r i a l s ,  i n g r e d i e n t s  o r  s u p p l i e r s ;  p r e p a r a t i o n  o r  p r o c e s s in g  p t ° cel

s i t “ 3p ro d u c t  f o r m u la t i o n s ;  p a c k a g in g ;  th e  d i s t r i b u t i o n  sys tem , s t o r a g e  o r  d i s p l a y ;  o r

d ^ '

y
teOT

t h i ”

ce5

t h a t  may r e s u l t  in  new uses  by th e  consumer. U p -d a t in g  o f  th e  HACCP sys tem  may be 

i n  some in s t a n c e s  by changes  o f  m a n u fa c tu r in g  p r a c t i c e s ,  such as p ro d u c t  f l o w  wi 

p l a n t ,  m o d i f i c a t i o n  o r  r e p la c e m e n t  o f  equ ipm en t,  new s a n i t a t i o n  o r  c l e a n in g  p r a c t i  

s c h e d u le s ,  o r  m o d i f i c a t i o n  o f  t h e  s t o r a g e  o r  d i s t r i b u t i o n  system . Changes in  consumer 

th e  p r o d u c t  such as th e  in c r e a s e d  use o f  f r e s h ,  r a t h e r  than  f r o z e n  o r  canned product
jnuŜ

th e  t r e n d  tow a rd  in c r e a s e d  use o f  m icrow ave  r a t h e r  than  c o n v e n t i o n a l  c ook ery  

c o n s id e r e d  (NRC, 1985 ).
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A lth o u g h  m i c r o b i o l o g i c a l  h a za rd s  a r e  c u r r e n t l y  th e  most im p o r ta n t ,  i n  a HACCP 

c o n s i d e r a t i o n  must a l s o  be  g i v e n  t o  p h y s i c a l  and c h e m ic a l  h a za rd s .  P h y s i c a l  h a z a r d s

an0
c o n t r o l l e d  by  m e ta l  d e t e c t o r s  and m agnets ,  s i f t e r s  and s c r e e n s ,  c o n t r o l  r e c o r d e r s ,  ^

v i ° ia
d i v e r s i o n  v a l v e s  (C h i l d e r s ,  19 8 9 ) .  Chem ica l ha za rd s  a r e  u s u a l l y  i d e n t i f i e d  as j

r e s i d u e s  in  f o o d  p r o d u c ts .  A g r i c u l t u r a l  c h e m ic a ls  s t i l l  r e p r e s e n t  a s e r i o u s
th r e a t

t °

f o o d  s u p p ly ,  e s p e c i a l l y  th e  c h l o r i n a t e d  hyd roca rbon  p e s t i c i d e s  w i th  t h e i r  lon g
ha I f

(Katsuyam a, 1 9 8 7 ) .  A l th o u g h  p o l y c h l o r i n a t e d  b ip h e n y l s  a r e  no l o n g e r  b e in g mahh f a c
■¡P'

t h e i r  u se  o v e r  s e v e r a l  d ecad es  has l e f t  l a r g e  amounts i n  t h e  env ironm en t  w i th  th e  P 

f o r  m i g r a t i o n  i n t o  ou r  f o o d  s u p p ly .  P r e s e n t l y ,  a f l a t o x i n s  a r e  th e  most commonly
,0ccOf-

nu:ßt>e
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n a t u r a l  su b s ta n ce s  found in  f o o d s ,  a l th o u g h  t h e r e  i s  an a la rm in g  in c r e a s e  in  the  

o t h e r  m yc o to x in s  b e in g  found (C h i l d e r s ,  1989 ).

Th e  ban  o f  d i e t h y l s t i l b e s t r o l  a s  a g r o w th  p r o m o t in g  horm one h as  e l i w in  

s e r i o u s n e s s  o f  t h i s  p rob lem  in  t h e  meat su p p ly .  By u s in g  th e  Swab T e s t  on p rem ise
t h e ,

> ve
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t h e  C a l f  A n t i b i o t i c  and S u l f a  T e s t ( CAST) ,  and t h e  S u l f a  On S i t e  t e s t ( S O S )  

D epartm ent o f  A g r i c u l t u r e  r o u t i n e l y  m o n i to r s  f o r  a n t i b i o t i c  and o t h e r  d ru gs  th a t
s ia uy

used  in  downer a n im a ls ,  d a i r y  cows w i t h  m a s t i t i s ,  sw in e ,  and v e a l  c a l v e s  

( C h i l d e r s ,  19 8 7 ) .

The HACCP sys tem  f o r  a fo o d  p r o c e s s in g  p la n t  must c o n t a in  p r o c e d u re s  t o  

ha za rd ou s  c h e m ic a l  a g e n ts  in  i t s  raw m a t e r i a l s  and e x c lu d e  them from  i t s  

p r o d u c t s .
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