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L1 :

A survey  o f  Canadian Ground B ee f  was c a r r i e d  ou t by th e  H ea lth  P r o t e c t i o n  Branch (H .P .B . )  
i t  1974-75. Samples o f  n o n - fro z en  products were ob ta in ed  from 218 r e t a i l  s t o r e s  in  18 
htban areas and f r o z e n  p roducts  from 118 re s ta u ra n ts  o r  r e t a i l  s t o r e s .  In  a l l ,  1,680 
specimens were examined f o r  a e r o b ic  c o lon y  count (ACC), f e c a l  c o l i f o r m s ,  S taphy lococcus  
aUreus and Sa lm one l la  sp. The r e s u l t s  o f  the  su rvey  in d ic a t e d  th a t  the  b a c t e r i o l o g i c a l  
Q ua l i ty  o f  n on - fro z en  ground b e e f  has not  improved w ith  r e s p e c t  t o  ACC dur ing  the p as t  
4 decades.

Hor n on - fro z en  p rodu c ts ,  12% o f  specimens had ACC's (35°C) o f  >10^ and 53% had ACC's 
<21°C) o f  >10^; 9.3% had f e c a l  c o l i f o r m s  >5x l02 and 9.3% had S. aureus counts o f  >102 . 
Ffozen products  g e n e r a l l y  con ta in ed  low e r  ACC's.

a d d i t io n  to  the  r e s u l t s  o f  the  HPB s tu d ie s ,  a summary o f  data  from s e v e r a l  
^ n u fa c tu r e r s  o f  ground b e e f  w i l l  be p resen ted .

p ro v id e  a un iform  p o l i c y  th a t  w i l l  app ly  to  ground b e e f  s o ld  throughout Canada, we 
Propose th a t  s tandards be enac ted  under the  Food and Drugs A c t .  To accommodate the 
t r i a b l e  d i s t r i b u t i o n  o f  b a c t e r i a  between packages o f  a g iv e n  l o t ,  the  recommendations 

the I n t e r n a t i o n a l  Commission on M i c r o b i o l o g i c a l  S p e c i f i c a t i o n s  f o r  Foods r e g a rd in g  
" c la s s  p lans  f o r  acceptance  c r i t e r i a  w i l l  be used.

^SSUETE BACTERIOLOGIQUE SE RAPPORTANT A 
'------------------------------------------------------

LA VIANDE HACHEE DE BOEUF AU CANADA RELATIVE A

PROPOSITION DE NORMES
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enquete  sur l a  v iande  de boeu f hachée a é t é  condu ite  par l a  D i r e c t i o n  Généra le  de 
e,p t ion  de l a  Santé au Canada durant l e s  années 1974-1975. Des é c h a n t i l l o n s  de 

st J, *-s non c o n ge lé s  on t  é t é  obtenus de 218 magasins de d é t a i l  de 18 r é g io n s  u rb a in es ,  
Sjjg . P r o d u i t s . c on ge lé s  de 118 re s ta u ra n ts  ou magasins de d é t a i l .  Au t o t a l  1,6 80 
fêc0lmens on t é t é  examiné pour dénombrement d ' h é té ro t ro p h e  a é ro b ie s  (DHA), c o l i f o rm e s  
<3prn. Ux' S taphy lococcus  aureus e t  Sa lm one l la  sp. Les r é s u l t a t s  de c e t t e  enquête on t  
tap°n t ré  que l a  q u a l i t é  b a c t é r i o l o g iq u e  de l a  v iande  de boeu f hachée non co n ge lé e  en 

PPort au DHA ne s ’ e s t  pas a m é l io r é e  depuis l e s  quarante d e rn iè r e s  années.

îiucuK- S Pro d u i t s  non c o n g e lé s ,  12% des specimens incubes a 35°C e t  53% de specimens 
eu g ®s a 21°C a v a ie n t  DHA > 1 0 ' ;  9.3% on t eu des c o l i f o rm e s  fécaux  >5x102 e t  9.3% ont 

Su. aureus de >102 . Les p ro d u i ts  c o n ge lé s  c o n ten a ien t  généra lem ent moins de DHA.

1°nnëes provenan t de p lu s ie u rs  m anu fac tu r ie rs  de v iande  de boeu f hachée seron t 
ei"en t  p r é s e n t é e s .

Ĉ n assu rer  une p o l i t i q u e  uniforme im p liquée  à l a  v en te  de v iande  de boeu f hachée au 
t>t0cjaa ' nous proposons que l e s  normes s o i e n t  promulguées sous l o i  des A l im en ts  e t

? S ‘ Pour accommoder l a  r é p a r t i t i o n  v a r i a b l e  de b a c t é r i e s  parmi l e s  empaquetages 
3®  ̂ l o t  d é te rm in é ,  l e s  " 3 - c l a s s  p la n s "  s e ron t  u t i l i s é s  d 'a p r è s  l e s  recommandations 

a Commission in t e r n a t i o n a l e  pour l e s  s p é c i f i c a t i o n s  m ic r o b io lo g iq u e s  des a l im en ts .
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Eine mikrobiologische Untersuchung von gehacktem Rindfleisch wurde 1974 und 1975 von der 
Health Protection Branch (H.P.B.) in Kanada durchgeführt. Proben von ungefrorenem 
Fleisch wurden in 218 Läden von 18 Städten genommen; Proben von g e f r o r e n e m  Fleisch käme 
von 118 Restaurants und Läden. Insgesamt wurden 1,680 Proben auf Gesamtkeimzahl, fae 
roliformen. S. aureus und Salmonellen analysiert. Die Ergebnisse zeigten, dass^ sichln 
der mikrobiologischen Qualität von ungefrorenem Hackfleisch in bezug auf Gesamtkeimzah 
in den letzten vier Jahrzehnten wenig geändert hat.
Gesamtkeimzahlen von >10Vg wurden in 12% der ungefrorenen Proben bei 3 5 °C  I n k u b a t i o n  

in 53% diesei Proben bei 21°C Inkubation gefunden. Jeweils 9.3% enthielten >5x10 fa 
C o l i formen und >102 S^ aureus■ Proben des gefrorenen Produktes hatten niedrigere 
Keimzahlen.
Eine Zusammenfassung mikrobiologischer Analysen der Fleischindustrie wird ebenfalls 
gegeben.
Um eine einheitliche Kontrolle von gehacktem Rindfleisch in Kanada zu gewährleisten, 
haben wir mikrobiologische Normen im Rahmen des "Food and Drugs Act vorgeschlagen. 
Schwankungen im Bakteriengehalt unter Proben ein und der selben Produktion werden 
den "3-class plan" der ICMSF berücksichtigt.

B AKT ET ' XUIOrOTECCKOE MOCJIEflOBAHME KAHAflCKChi M3?JEJIhMEHH0Ü TOBHflUHbi 
110 OTHCMEHfflO K IIP HUMPAEMjIM CTAHflAPTAM

BHfl Kojijihh-Tomiicoh, HjiBMap OpAMaH, Xhjibhpa IIhbhhk h JImopajkmh PoöepTC 
" 3flopoBi>e h ErarococTOHHue KaHaflü ", OTfleji 3flpaB00xpaHeHHS, OTTaBa, KaHana

MccjieflOBaHae KaHaflCKOii n3MejiBRGHHoM roBflAHHH dujio npoBefleHo OTAenoM 3flpaBOOxpaHeHHfl 
(H.P.B.) b 1974-1975 rr. Enjik b 3Ht h npoda He3aMopomeHHNX nposyKTOB H3 218 
Mara3HH0B b 18 ropo«CKHx paMoHax h npoda 3aMopoH£ehhnx nponyKTOB »3 18 pecTopaHOB 
HJIH Mara3HH0B. TaKHM 0dpa3OM HccjieflOBaHO b odiueii cjojkhocth 1,680 npod Ha kqjnmecTBO 
aopodHNX kojiohhm (ACC), HaJiHHHe $eKajn>HNXKOJiH-4)OpM, Staphylococcus aureus,
Salmonella sp . Pe3yjn>TaTN HCCJieflOBaHiiii ynasHBajiH :Ha to, hto daKTepnojiornqecKoe 
KavecT bo He3aMopomeHHoii M3MejiBqeHHoii tobhahhn He yjiyqmKJiocB , rto KacaeTca ACC 
3a nocjieflHHe qeTape AecHTKa JieT.
Hto KacaeTCH He3aMopo)KeHHHx npoflyKTOB to b 12)? npod HMenocB ACC (35 C) b >10 
h B 5 3 ~ %  HuejiocB ACC (21UC) b >10 7 ; b 9,3 /i 6 u m  odHapymeHti qpeKajiBHbie kojih-(J)opmh 
>5x10^ a b 9,3 % HMejiCH S.aureus b >10^. 3aMopoaceHHNe npoflyKTBi coAepacajiK Kan 
npaBiuio MeHBine ACC.
KpoMe pe3yjiBTaT0B H.P.B. dyfleT npeflCTaBJieHo pe3KMe coodmeHHM npeAnpHHTuvi, h 3 t o t o b- 
jihbahx H3MejiBqeHHym roBHflHHy.

npoBe^eHHH oahom odmeii jimhhm b oTHOineHHH H3MejiBqeHHoii tobhuhhbi, nponaBaeMoii 
bo Been Kanafle npeflJiaraeTCH BHeceHne CTaHnapTOB b IlocTaHOBJieHHe o imueBNx h jieKap- 
CTBeHHHx nooflyKTax / Food and Drugs Act /.Jinx yHM(j.>MHnpOBaHMH HepaBHOMepHoro pac- 
npejieHHH daKTepnii b naneTax flaHHoii napTnn 6y«yT npwMeHHTBCH peKOMeHAanmi 
MeKflyHapoflHoii Ko m h c c h no MMKpodHOJiornqecKHM cnenHipHKapHHM no nnmeBNM npoflyKTa« 
OTHOCHT ejIBHO 3-X KJiaCCHOM CXeMH AJIH KpHTepMM npHeMKH npOflyKTOB.
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L 1:3

I ntroduction

Ih e re i s  much concern  by the  g en e ra l  p u b l ic  in  North  America about the  m ic r o b ia l  q u a l i t y  o f  
a ound meat. Th is  concern  r e s u l t s  from la ck  o f  understand ing  by the  n o n - s p e c i a l i s t  o f  the 

g n i f i e a n c e  o f  h igh  b a c t e r i a l  coun ts ,  the presence  o f  in d i c a t o r s  o f  f e c a l  con tam ina t ion  such 
s -•  £o11 and the  p resence  o f  p o t e n t i a l  o r  r e a l  pathogens such as en te rop a th ogen ic  E. c o l i  

aureus and Sa lm one lla  s p e c ie s .  As a r e s u l t ' t h e r e  has been a p r o l i f e r a t i o n  o f  g u i d e l i n e s ’ 
i l l  standards by m u n ic ip a l ,  p r o v in c i a l  and s t a t e  a g e n c ie s ;  a few  o f  th ese  appear to  be 
New i f 3 , and eVen unachie va b le  under cu r ren t  s la u g h t e r in g ,  p ro c e s s in g  and vend ing  p r a c t i c e s  
banir - l6 S S ' th e r e  1S a need f o r  in t e r v e n t i o n  by r e g u la t o r y  a g e n c ie s :  a comparison o f  
Hcoi r i0 l0g ;LCa l counts o f  ground meat in  1933 (G e e r ) ,  1952 (K irsch  e t  a l . ) ,  1957 (Rogers and 
(n ^ - fSkey) Wlth r e s u l t s  o f  r e c e n t  surveys  o f  ground meat purchased, from r e t a i l  sources 
I g t t s c h â e v e r  e t  a l . ,  1973; Law e t  a l . ,  1971, Smit, 1973; Shoup and O b l in g e r ,  1976; G o e p fe r t ,  
i n P lv n lc k  e t  a 1 - '  1976) in d i c a t e s  l i t t l e  improvement in  4 decades . In  f a c t ,  in  some 
CanÎanCeS' q u a l i t y aPPea rs  t o  have d e t e r i o r a t e d .  M oreover ,  ground meat may be a more s i q n i f i -  

aource o f  food -bo rn e  d is e a s e  (F lem ing e t  a l . ,  1973; MMWR, 1975a; MMWR, 1975b) than i t  i s  
au a i iy  c on s id e red  to  be .

bac? anada fcl?e H ea lth  P r o t e c t i o n  Branch (HPB) conducted a n a t ion -w id e  su rvey  t o  determ ine  the 
i 2 i n r ^0 l0 g iC a l  q u a l i t y  o f  ground b e e f  s o ld  in  r e t a i l  s t o r e s  and used by r e s ta u ra n ts  s p é c i a l ­

es in  hamburgers. Standards a re  proposed based on the r e s u l t s  o f  the  su rvéy .

A e r i a l s  AND METHODS

Pur su rvey  was conducted from December 1974 t o  March 1975. N on - fro zen  ground b e e f  was
in leased  from 218 s t o r e s  in  18 urban a reas  and t h e i r  suburbs. The samples were t ra n sp o r ted  
(pr ® f r i g e r a t e d  boxes and ana ly zed  u s u a l ly  w i th in  3 hr o f  purchase. The f r o z e n  p roducts  
Each ° rmed P ° r t i 9ns ready  f o r  cook in g )  were ob ta in ed  from 59 r e s ta u ra n ts  in  the  same 18 a rea s .  
6ach samPPe c o n s is t e d  o f  5 packages (subsamples) o f  n on - fro zen  product  o r  two p o r t io n s  from 

5 packages o f  f r o z e n  p roduct .  Each subsample was examined f o r  a e ro b ic  c o lo n y  count 
PrR„_ a t  and 21C, f e c a l  c o l i f o r m s  (data  p resen ted  as E. c o l i  in  t a b l e s ) ,  S. aureus and 
f to zSnCe Sal monel l a  in  25 gm. In  a l l  1090 subsamples o f  n o n - fro zen  and 59() subsamples o f  

en p roduct  were examined by A c c ep ta b le  Methods o f  the  HPB.

^ b h s t r i a l l y  produced ground b e e f  made from n on - fro z en  and f r o z e n  bon e less  b e e f  was examined 
£gc t  man u fa c tu re rs  in  t h e i r  normal q u a l i t y  c o n t r o l  p rocedures .  Data su pp l ied  by two manu- 

r e r s  (A and B) i s  from a s in g l e  p la n t  o f  each; da ta  from the t h i r d  manufacturer (C) i s  
^Eio i ? d f rom r e s u l t s  ob ta in ed  from s e v e r a l  o f  i t s  p la n ts  th a t  a re  w id e ly  s c a t t e r e d  g e o g ra -  
B pt ly> Most o f  the  da ta  were ob ta in ed  in  1975, and c o n s is t  o f  ACC's a t  25C o r  35C. A and 
b9taesen ted  data  f ° r  both  in g o in g  bon e le s s  meat and ground meat f r o z e n  in  p a t t i e s ;  C p resen ted  
EeSn ° n lY f o r  ground b e e f ,  but not in g o in g  bon e less  b e e f .  Where f e a s i b l e ,  pu b l ished  data  have 

ta b u la ted  f o r  comparison.

EfiS’
nets AND DISCUSSION

-S a t  35C i s  10 t im es  l e s s  than the ACC ob ta in ed  by in cu b a t in g  i d e n t i c a l  p e t r i  
21C. Subsamples o f  Sample B v a r i e d  a t  l e a s t  7 f o l d  from the lo w es t  ACC to  the

8aCt e .
v,i<3e i r l 0 I ° g i c a l  r e s u l t s  depend on the  method used. M oreover ,  b a c t e r i a l  c o n ten t  may v a ry

between subsamples from a s in g l e  l o t .  T ab le  1 i l l u s t r a t e s  both  concep ts  w i th  samples 
5 subsamples) taken from two s t o r e s .  For Sample A, the ACC ob ta in ed  by in cu ba t in q  

« i-K *  d ish es  - -  ■* - ■ ■ ’  - - - - ............................................................

hi9heS St
'fse-f... The e f f e c t  o f  tem pera tu re  used f o r  o b ta in in g  the ACC on the p e rcen tage  o f  subsamples
Q£ a r b i t r a r i l y  chosen l i m i t s  i s  shown in  Tab le  2. When the  ACC was incubated  a t  35C, 48%

samples met an a r b i t r a r y  l i m i t  o f  1x10®, but when the ACC was conducted a t  21C, o n lv  11% 
stancj e same l i m i t .  We have chosen the ACC a t  35C f o r  fu r th e r  work and f o r  our proposed 

Qards because our r e g u la t o r y  l a b o r a t o r i e s  use th a t  tem perature  o f  in cu b a t ion  f o r  a lm ost 
cEoj.c b h e ir  a n a l y t i c a l  d e te rm in a t io n s .  We r e a l i z e  f u l l y ,  however, the  im p l i c a t io n s  o f  t h i s  

and emphasize th a t  both p roducer and consumer should be aware th a t  h igh er  counts are  
^°spflled wE*en the in cu b a t ion  f o r  the  ACC i s  conducted a t  lower  tem pera tu res .  Smit (1973) and 

r t  (1976) have shown s im i l a r  d i f f e r e n c e s  in  ACC's conducted a t  d i f f e r e n t  tem pera tu res .

i s  an in d i c a t i o n  o f  ca re  and s a n i t a t i o n  in  s la u g h te r in g  and p ro c e s s in g .  In  Tab le  3 
e com piled  data  from 5 r e c e n t  su rveys .  A l l  da ta  were ob ta in ed  from a n a ly s i s  o f  s in g l e  

e x c ep t  th a t  r e p o r te d  by Su rk iew icz  e t  a l .  (1973 ):  h is  data  a re  based on the geo
'On w me 9n O "P in cnKc amr>1 /-Sr-- rpl-s /-» n om n n  -t-rs/T/c» n f  eamnl oc  / /-»v* cnl-\n imrv 1 \ L 4 „  ~ -» _ l «Wean o f  10 subsamples. The p e rcen tage  o f  samples (o r  subsamples) m eeting a l i m i t  o f  

SL°li per  gm v a r i e d  from 71 to  92. Samples examined by Company C and by Su rk iew iczWes ' ^  v^ t  —.
^ ( i0l:aken from f e d e r a l l y  in sp ec ted  f a c t o r i e s ,  the  o th e r  3 sources  o f  samples were r e t a i l  

°Uah N°  d i s t i n c t i o n  was made by us in  Tab le  3 between n on - fro z en  and f r o z e n  product 
9h we r e c o g n i z e  th a t  f r e e z i n g  may reduce the v i a b l e  p op u la t io n  o f  E. c o l i .



L 1:4
S. aureus does no t  appear t o  be an im portan t pathogen in  ground b e e f  and, l i k e  o th e r  pathogenS 
or p o t e n t i a l  pa thogens , does no t  grow a t  tem peratures  used f o r  s t o r in g  t h i s  p rodu c t .  A l l  3 
surveys  in d ic a t e d  th a t  a t  l e a s t  97% o f  samples (o r  subsamples) con ta in ed  few er  than 1000 
S. aureus p e r  gm and a h igh  p e rcen tage  con ta in ed  few er  than 100 pe r  gm (Tab le  4 ) .

Sa lm one l la  were in f r e q u e n t l y  found in  ground b e e f  dur ing  s e v e r a l  r e c e n t  su rveys  in  North  
A m er ica . The f o l l o w in g  p e rcen tages  have been r e p o r t e d :  20 o f  1680 subsamples (1.2%) by 
P iv n ic k  e t  a l . ;  4 o f  1425 (0.2%) by Su rk iew icz  e t  a l . ;  1 o f  40 by Shoup and O b l in g e r  (2.5%)#
0 o f  213 (<0.5%) by D u itschaeve r  e t  a l .

A d i s t i n c t i o n  must be made between ACC's in  n o n - fro zen  ground b e e f  from r e t a i l  s t o r e s  and ACCS 
ob ta in ed  f o r  p roduct  a t  the  manufacturing l e v e l  o r  f r o z e n  a t  the f a c t o r y  and d i s t r i b u t e d  to  
r e t a i l e r s  and r e s ta u ra n ts .  The ACC o f  n on - fro z en  p roduct  may in c r e a s e  10 f o l d  w i th in  one to 
two days a t  5C (A l-D e la im y  and S t i l e s  1975) and in  our study (P iv n ic k  e t  a l . ,  1976) o v e r  one- 
h a l f  o f  samples exceeded 5C a t  t im e o f  purchase. A l s o ,  n on - fro z en  ground b e e f  s o ld  a t  r e t a i l  
may c on ta in  s u b s ta n t ia l  amounts o f  tr imming from ca rcasses  aged f o r  v a r i a b l e  p e r io d s  o f  time 
by the  r e t a i l e r .  Thus, one would ex p ec t  th a t  n on - fro zen  ground b e e f  vended from r e t a i l  store^ 
would have h igh e r  ACC's than n o n - fro zen  ground b e e f  sampled a t  a fa c to r y ,  o r  f r o z e n  ground bee 
th a t  i s  produced in  a f a c t o r y .  F o l lo w in g  a re  r e s u l t s  f o r  ACC's o f  i n d u s t r i a l l y  produced 
ground b e e f :  some were ob ta in ed  a t  35C, o th e rs  a t  25C.

In  Tab le  5 we compared ACC's (35C) o f  f r o z e n  ground b e e f  from 4 sep a ra te  s tu d ie s .  Company ® 
i s  a s in g l e  p la n t ;  Company C c o l l a t e d  r e s u l t s  from s e v e r a l  o f  i t s  p la n t s ;  s tu d ie s  by P ivn ick  
e t  a l .  and Su rk iew ic z  e t  a l .  were n a t ion -w id e  surveys  in  Canada and the U .S .A . ,  r e s p e c t i v e l y  
Over 99% o f  the  p roducts  had ACC's (35C) o f  < l x l 0 7 . T ab le  6 shows ACC's (35C) o f  bone less  
b e e f  and ground b e e f  made from i t  by Company B: 98% o f  in g o in g  m a t e r ia l  and 98% o f  product 
had counts o f  <2x10^.

ACC's a t  25C from in d u s t r i a l  sources  a re  p re sen ted  in  Tab le  7. Company A used in g o in g  mater 
i a l  (b on e less  b e e f )  o f  b e t t e r  b a c t e r i o l o g i c a l  q u a l i t y  than Company B and was ab le  to  produce 
ground b e e f  o f  b e t t e r  b a c t e r i o l o g i c a l  q u a l i t y  than Company B. These data  a re  im portan t in  
the  c o n te x t  o f  comparing in g o in g  m a te r ia l  w i th  f in i s h e d  product  bu t ,  because th e  ACC's were 
ob ta in ed  a t  25C, they  have l i t t l e  va lu e  in  r e l a t i o n s h ip  t o  r e g u la t o r y  a c t i v i t y  in  North  
Am erica : a lm ost  a l l  r e g u la t o r y  a gen c ie s  th a t  have p u b l i c i z e d  num erica l da ta  f o r  ACC's o f  
ground meat have s ta t e d  t h e i r  l i m i t s  f o r  ACC's ob ta in ed  by in cu b a t ion  a t  35C.

Tab le  8 shows recommendations f o r  b a c t e r i o l o g i c a l  l i m i t s  f o r  ground meat as s t a t e d  by v a r i ° u 
a g e n c ie s .  Most a re  g u id e l in e s ;  on ly  one i s  a standard and, t h e r e f o r e ,  e n fo r c e a b le  by law- 
They range from the  u n r e a l i s t i c  low  ACC (35C) o f  1x10^ t o  the  r e a l i s t i c  recommendations o f  
1x10° t o  1x10' f o r  f r o z e n  ground meat exp ressed  by th e  ICMSF ( I n t e r n a t i o n a l  Commission on 
M i c r o b i o l o g i c a l  S p e c i f i c a t i o n s  f o r  F o o d s ) .

The ICMSF recommends a 3 - c la s s  sampling p lan  (ICMSF, 1974) w ith  a sample c o n s i s t in g  o f  5 
samples (packages, u n i t s ,  e t c . )  from a l o t  o f  ground b e e f .  D e f in i t i o n s  o f  param eters  f o r  
3 - c la s s  p lan  a re  shown in  Tab le  9.

In  December, 1974, the Government o f  Canada proposed b a c t e r i o l o g i c a l  s tandards f o r  ground g
and in v i t e d  comments from in t e r e s t e d  p a r t i e s .  The proposed standards a re  based on the -#3 -e l » »

standardssampling p lan  and a re  shown in  T ab le  10. A f t e r  e v a lu a t io n  o f  the  comments, the — ,S)
be promulgated as p roposed , o r  th ey  may be m o d i f i e d .  On the  b a s is  o f  the  proposed standar 
37% o f  n o n - fro zen  an d ,33% o f  f r o z e n  p roduct  examined in  th e  Canadian su rvey  (P iv n ic k  e t  a w  
1976) would have f a i l e d .
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Comparison o f  a e ro b ic  c o lon y  counts 

ta in ed  a t  35C & 21C: n on - fro zen  ground b e e f a

Subsampleb A e ro b ic  c o lon y  count (xlO 6; 
Sample A Sample B

3 5C 21C 35C 21C
1 16 130 1.2 3.9
2 8 94 0.7 1.2
3 11 130 0.5 1.0
4 16 90 0.5 1.6
5 6 97 3.6 8.5

Mean IT 108 1.3 3.2
d
piv n ic k  e t  a l . , 1976

b
sample c o n s is t e d  o f  5 subsamples taken 

i r °m a s in g l e  s t o r e  a t  one t im e .

Tab le  3. E. c o l i  in  ground b e e f

^ tb i t r a r y  l im i t s  
E. c o l i  p e r  gm

Per  cen t  o f  samples 
Producer R e t a i l e r

C SUR GPF PIV S&O <100 91 ft
<100 72 92b 74 76 71 <500 95
<500

J^b er  o f  samples
97 90 91 92 <1000 97 99 97
79 74 955 1090 49 Number o f  samples 908 1090 74b

^tipany C; Su rk iew ic z  e t  a l . , 1975; G o e p fe r t ,
0. '6 '• P i v n ic k  e t  a l . ,  1976; Shoup and 

b ° i i n g e r ,  1976.

on 9eome t r i c  mean o f  10 subsamples per 
o t h e r  sources  o f  da ta  based on 

-Lyses o f  s in g l e  packages.

^ b l e  5. A e ro b ic  c o lon y  counts a t  35C in  
samples o f  f r o z e n  ground b e e f  in  

Canada and the  USA

Tab le  2. Comparison o f  e f f e c t  o f  tem perature  
used in  o b ta in in g  the a e ro b ic  c o lon y  count 

on per  cen t  samples f a l l i n g  w i th in  a r b i t r a r y  
l i m i t s :  n o n - fro z en  ground b e e f3

A r b i t r a r y  l im i t s  

o f  ACC (x lO - 6 )
P e r  c en t  o f  

35C
samples

21C

<0.5 35 6
<1.0 48 11
<10.0 88 47
<100.0 99 92

1090 subsamples; P i v n ic k  e t  a l . ,  1976

Tab le  4. S . aureus in  ground b e e f

A r b i t r a r y  l im i t s  
o f  S. aureus pe r  gm

Per  c en t  o f  samples
PIV SUR

aCompany C; P iv n ic k  e t  a l . ,  1976; Su rk iew icz  
e t  a l . , 1975.

bEach sample c o n s is t e d  o f  10 subsamples 
( p a t t i e s ) ; 85% o f  the  samples had a 
geom e tr ic  mean o f  <100 S. aureus p e r  gm.

rb i t r a r y  l im i t s Per c en t  o f samples
(x lO - 6 ) Ba C PIV SUR

<0.5 26 81 57 56
<1.0 69 96 80 73
<2.5 98 • 89

„  <10.0
o f  samples 

a ----------------------

100 100 99 100
172 1638 590 420

Co,lg?E>any B; Company C; P iv n ic k  e t  a l . ,  
Su rk iew icz  e t  a l . ,  1975

samples o f  b on e less and ground b e e f :
Company B

A r b i t r a r y  l im i t s B one less3 Ground*3
o f  ACC a t  35C (x lO - 6 ) Per cen t Per cen t

<0.01 6 0
<0.1 49 0
<0.5 92 26
<1.0 96 69
<2.0 98 98
<10.0 100 100

Number o f  samples 516 172

Frozen  and n on - fro zen

Frozen

Tab le  7. A e ro b ic  c o lon y  counts a t  25C in  samples o f  b on e less
and ground b e e f

A r b i t r a r y  l im i t s
Company

B one less3
A
Ground*3

Company
B one less3

B
Ground*3

o f  ACC a t  25C (x lO - 6 ) Pe r  cen t Per  cen t Per cen t Per cent

<0.01 19 9 0
<0.1 54 16 36 1
<0.5 76 57 66 7
<1.0 84 79 74 25
<2.0 90 94 84 56
<10.0 99 100 100 100

Number o f  samples 2266 1004 554 186

a
Frozen  and n o n - fro zen

b„
Frozen
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Tab le  8. B a c t e r i o l o g i c a l  l i m i t s  f o r  ground meat

O rga n iza t io n Type o f  l i m i t ACC (35C) C o l i fo rm s E. c o l i S. aureus Sa lm one lla

ICMSFd Recommendation 1x 106- 1x 10? l ( 0 ) c

Idaho G u id e l in e 5 x l0 6 50

Massachusetts G u id e l in e l x lO 5 50 0 0a

V i r g i n i a G u id e l in e l x lO 7 500 200 0a

West V i r g i n i a G u id e l in e l x lO 5 400

North  Dakota G u id e l in e 5 x l0 6 50 50

New York S ta te G u id e l in e 5 x l0 6 50 <1000 ob

C i t y  o f  Edmonton G u id e l in e 5 x l0 5

Oregon Standard 5x10® 50

aS iz e  o f  sample not s ta te d  

bNone in  one gm

cNone in  5 subsamples, each o f  25 gm, but as an in t e r im  recommendation, 1 o f  5 subsamples 
may con ta in  Sa lm onella

^ICMSF recommendation i s  f o r  f r o z e n  meat o n ly .

Tab le  9. D e f in i t i o n s  o f  param eters  f o r  3 - c la s s  p lan  f o r  ground b e e f a

LOT: A l l  packages o f  a s in g l e  p roduct  th a t  have been produced,
handled and s to red  w i th in  a l im i t e d  p e r io d  o f  t im e under 
un iform  c o n d i t i o n s ;

SAMPLE: P rede te rm ined  number o f  subsamples from l o t ;

n: Number o f  subsamples (packages o r  p a t t i e s )  t o  be examined;

m: Maximum number o f  b a c t e r i a  per  gm in  any subsample th a t  i s  o f  no
concern ;

c :  Maximum number o f  subsamples th a t  can have c o n c e n t ra t io n s  between 
m and M w ith ou t  r e j e c t i o n  o f  the l o t ;

M: Number o f  b a c t e r i a  pe r  gm which, i f  exceeded  by any subsample
causes v i o l a t i o n  o f  standard ( i . e .  r e j e c t i o n  o f  the l o t ) .

a lCMSF, 1974

Tab le  10. 3 - c la s s  p lan  f o r  proposed Canadian standards f o r  ground b e e f

N on - fro zen  Frozen
T es t n c m M n c m M

ACC ( 35°C) 5 3 107 5 x l0 7 5 2 106 107
E. c o l i 5 3 102 5 x l0 2 5 2 102 5x10
S . aureus 5 2 102 103 5 2 102 103
Sa lm one l la 5 0a 5 0

Absent in  25 gm in  each o f  5 subsamples




