
S flecHÄHCKafl KoiraeHO-BapeHaH, H3 hokpomkh (rnzpozafimaH MHmna ciizhh) -
CjiaByfira" kohhbho—BapeHnË.

* S Z * * m , B  HOBue m m  nponyicTOB oÔJianamT bhcokzmz opraHOJieiiTZHecKZMH noKa3a-
- g: noBepxHocTB cyxan, 30jjothcto- kopzhh6bhz uböt, Ha pa3pe3ô po30BO-KpacHHË,

Sîaj:.® ' °  xopomo BHpaseHHHM apoMaTOM c n e n jiii  h KonzeHZH, c  h bx h o ë  KOHCHCTGHnjiefi. 
c Rcnnw ^KTÎI n o  K O jm aecTBy ó e./mob  othochtch k rp y n z e  BncoKOKagecTBeHHKX. IIocoji 

r 80BaHH6M ôaK T epzajibH u x KyjiBTyp cn o co ô C T B yeT  t ío jie e  zHTeHCZBHOMy H aK on- 
Hoe 3 ® npoflyKTe aMZHOKzcjxoT, ocoôeHHO b  TeneH iie n ep B u x  .npyx cyTOK. M a itc m a jiB -  
h a  B JiarocBüauBaBinôH  cnococÍHocTH n o jiy g en o  n p z  aByxcyTOHHOË bhjxgpkkg .
S a o h ^ H e m e  # B y x  e y ro K  BHflepacKH c a p t a  b  n o c o n e  np ozcxoflZ T  ¡popMzpoBaHHé e r o  
UpOftyi®’ BJûîHioiujàx Ha xcazecTBO z  B u xo jí ro T O B oro  np o jiy K T a.
ío i'íq gp ’ nojxyaeHHHË c  npzM6H6HzeM MZKpoózanBHHx xcyjiBTyp, od JianaeT  bhcokoë ó zo-
®°ßJl6ttu H6HH0CTKÜ. K03$$ZXpieHT 3$$eKTHBH0CTZ ÓeJHta OHHTHHX OÓpa3IXOB, y C T a - 
O ö p a ^ M  b  o m n -a x  n a  icp u ca x , paBeH 2 , 6 ,  ht o n a  13% Bum e, hbm y  kohtpojilkux 
AíiaJiop «r’ nocoJieHHHX ó e 3  npzM8HeHZH daiCT6pzam>HHX K ym /ryp .
Ï6TPaittt '316 Ä^HHua noxyqoHH b  onH Tax c  zcriojiL30BaH zeM  b  K a n ecT B e T e c T -o ó te K T a  
S^PaajTn xU D ^ z & o m z c . B  3TOM c jíy n a e  K 03$$nnH eiiT  3 $ $ 6 k th bh o c th  P e a n a  oiiu th h x  

ÓUJI Ha 27% BHiue, new y  ko h tpo jxlh u x .
KoiraeHO-BapeHHV "p^nyitTO B Z3 ro B íia z im  z c c jx e z o B a n z  no  ó a K T e p z a n o rz -  

»6ûtbo , 0K a33TejiHM hû 0 , 4 , 5  h l u  c y ï ic z  xpaHOHHH n p z  4 °G . Hpa 3T0M oónjee k o jiz -
“OQ -  MHKpoopraHHSMOB b  I r  np oayK T a n a  iihthg  c v t k z  xpaHeH zn He npeBm uaao

. a  Ha IO-e -  1 5 0 0 .  i la T o r e m ia a  h ycaoBHO riaToreH H aa M ZKpo$jiopa He 
ÔÛB-ïeîiw 1111 °  whom H3 c a y n a e B . IIojxyMeHHHe a a im n e  cB H aeT eatcT syiO T  o t o m , h to  r o -

B P a c c O-fl ÄHH iimpHUGBailHH MHCHOrO CHPBH OMEJIGHHOTO óaKTQpZajIBHOrO K0H - 
ïaii Ra» o ó e ciieH iiBaeT bu x o «  n p oixy raizz , öaaronoayH H oö b  caHHTapHOM OTHomeHzz, 
SjooSg^M ioqpQdHajttHue K y n i/ry p u , Bxonrxmze b  cocTaB d aicT epzajiBH oro K O iípeiiTpaTa,
We »g TBy^T yrne-TeHiiK) neK eaaTeatH O H  MZKpo&nopu, O K asuBaa nonoatzTejiBH oe b jiz h -
& 3]&tínn?>aH^ o c ^ o c o ä HOCTI,•
rf0öaí^Iïo» MaH T e x H o a o ra a n3roTOBaeHHH co aeH u x  npojcyKTOB Z3 roBnazH H  c  z e n o a t -  
» qtD6b ^K P oÖ B aaiH H X  K y jitT y p  n o 3 B o a se T  n o ay n aT B  p o t o e h s  z3 fleazH  b  5 - 7  p a 3
« BH coK oro K a a e cT B a  (HeaoxHe, c o n n u e , apoM ai’Hue ) n p z  co x p a a e H z z  hodu-
fii,omernBliXoWOB ~  90% , a  ra io se  panzoHaaBHO z c n o a £ 3 0 B a T L  roBHflZHy He T o a tn o  

U> HO H HK31MX COpTOB.
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 CBSERVATIONS 'TAINT' IN GAMMONS
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Taluntais
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(Agricultural Institute), Grange/Dunsinea Research Centre, Castleknock, Dublin 15,
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INTRODUCTION

^S2% 0int 0
ff(v: Mott-• deep-seated spoilage of neat is 
V > e 1960). fiany different species ]

joint of beef

of bacterial origin (Haines 1937, 1941: Ingram 
have been isolated. For example Cl. oedematiens 

(Haines and Scott, 1940): Aerobacter, Alcaliqenes, Clostridium,
Flavobacterium, Escherichia, Micrococcus, Proteus, Pseudomonas/ Serratia, 

S j w | ) f r o m  chucks a:id rounds of beef airi the prescapular lyrrph nodes by Lepovetsky et al 
^les of Streptococcus and Clostridium were recovered in lightly or uninjected hams and 

gamnons by Ingram (1952). Nottingham (1960) demonstrated tie presence of Bacillus, 
teria, Pseudomonas and Clostridium in the ischiatic .lymph nodes of cattle.

arose in this laboratory of examining
»Sn. P r

Jht f* •“* louimu^j ui cusamjjiojig 'taint1 in gaimons. These were part of a
C for 0?, tlie thr-istmas trade wliich had been frozen as pork legs (-10°C) for 8 nonths, thawed

injected by multi-needle and inmersión cured for 3 d. Within hours of reaching thee ?6
,iW  fh of taint (strong "off odour in region of the femur bone and stifle joint) was

^ 4 of gaimons. Two of the affected ganmons were stored at +l°c for 18 h. One was
Wit W 24 h and the second was examined after 23 months.

MATERIALS AND METHODS

^  ¿ £ 4 ,  th»Sticki' and,noist outer surface (rind) with a distinctly strong odour in the bone region 
ch nusĉ  colour was normal but the odour had permeated the whole tissue. Gannon (B)
^acteristics. It was vacuum packed in a ’Cryovac' baq (polyvinylidene/ j y ?



polyvinylchloride copolymer) and stored in a 'Novum' chest-type freezer (Novum Ltd., Bluebell' 
Dublin) at -10°C for 23 months.

Garmon A

peptf
.-•acteriological

Muscle tissue was excised aseptically adjacent to the bone and 3.55 g weighed into 90 ml 
(0.1%) diluent. This was homogenised in a Colworth stomacher 400 (A J Seward, Stamford St. / 
and was designated 'muscle homogenate'. Serial dilutions in the same diluent were plated on ^ 
Plate Count Agar with 4% of added salt (4 PCA) for incubation at 25°C (3 d) and at 37 C (2 d) •
Gram stain and a spore stain were node of the homogenate. .

.The femur was excised aseptically and rinsed with 200 ml Ringer/peptone water. A similar 
deboned ganmon was taken by shaking it in a plastic bag and recovering the rinse by filtrati 
a sterile funnel. Aliquots of each rinse were filtered through Oxoid membranes and these^t 
incubated on m-Enterococcus medium (Difco) for a count of faecal streptococci by the method °  ̂̂
Slanetz and Bartley (1957). Clostridium spp. vrere enumerated by filtering (a) heated (80 ' 
and (b) unheated portions of the rinses by the method described by Dempster (1973).

Classification of isolates
o /Y-essive

Twenty two isolates were picked from the 4 PCA plates incubated at 25 C and purified by suco^g 
streaking. Films were stained by Hucker’s modification (1927) of the Gram stain. Motility j 
determined by the hanging-drop technique (Mackie and McCartney 1960) on 18 h nutrient broth ^js 
cultures. Oxidase and catalase tests were made on 18 h nutrient agar (NA) streaks by the m® 
described by Harrigan and McCance (1966).

Chemical

Salt (NaCl) was determined on 10 g lean tissue surrounding the fenur by the method of Schonb®^. 
(1955); nitrate and nitrite by the methods of Follet and Ratcliff (1963) and Elliott and P° 
using another 10 g of meat from the same area. The pH was measured electronetrically on 20 9 
tissue at room tenperature.

Gaimon B

Bacteriological

ine gaimon was thawed at room tenperature (15°C) for 24 h The bag was opened and the free . th® 
(drip) decanted (20 ml) into a sterile glass jar. The femur bone was excised aseptically fh, e 
adhering muscles (M semimembranosus; M quadriceps f error is; M Glut-us madius) separated 
bone and each placed in a plastic bag. The bone was then rinsed in 200 ml Ringer-peptone s°^  m 
Ten g of the semimembranosus (freed of fat) were weighed into 90 ml Ringer-peptone soluti00^  yi 
homogenised as described earlier. The drip, bone rinse and the muscle homogenate were dilu cpoStrl 
above diluent and plated on 4 PCA for incubation at 25°C and 37°C. Faecal streptococci 3i*i 
were enumerated as described above.

Classification of isolates

Seventy nine cultures were obtained 
above. The schemes devised by Gardner (1971:1973) for classifying rod-shaped bacteria ^
curing brines were enployed. In addition, the A.P.I. 20E (appareils procedes d*identify3*; ^  r&J" 
system (API Lab Products Ltd., Rayleigh, Essex, England) far Enterobacterlaceae and other Gr 
bacteria was used in conjunction wd.th the API data base.

Chemical
•

Salt (NaCl), nitrate, nitrite and pH determinations were made on the three sanples as descr 
previously.

del**

RESULTS AND DISCUSSION

-------- , --------  -----------------------— ....................................... _____ ______ ^
microorganisms ̂in the mise le are consistent with the presence of a noxious odour and
The results of examination of gasmen (A) are shown in Table 1. The extrenely high numbers ^

value (6.52) of the material. Most rapid bacterial growth occurs on meat with pH values — - 
67Ü (Ingram 1948; Kitchell and Ingram 1965; Denpster 1974: Rey et al, 1976). Ingram 
suggested that the addition of an appropriate acid sufficient to bring the pH of the muscle **



•ftinggg
■Clostri°f the gammon and bone showed the preserve of faecal streptococci and small numbers of
he also la‘ These were the major types found by Ingram (19521 in tainted hams but not in gammons and 
sUch n°ted the presence of enormous numbers (10 to 10 g ) of bacteria in the spoiled regions of 
In9ram f ria1, The present results confirm Ingram's findings on numbers but are at variance on types, 

foyS™? micrococci to be the major component of the flora of spoiled gammons but no micrococci 
^ U l i ™  Saimon. A Gram stain of the homogenate showed only Gram positive rods and cccco-
tteSen/  H°wever, the cocco-bacilli may have been cold-damaged micrococci. There were no spores 

c> Tables 1 and 4.
M "

- ta i^ . C U rin 9  in ig h t  b e  b e n e f i c i a l .  He c o n s i d e r e d  t h a t  lo w  a c i d i t y  m u s t  b e  a  p r e d i s p o s i n g  c a u s e  o f

themical results, presented in Table 1 indicate that the gammon was satisfactorily cured. Thisr- . - Mil lauic j. niui^aus UidL Clltf vjciilllLJII Wdb ioctCJ-ioLclCLULlX
lrned by the 'normal' colour of the cut muscle when the gartmon was dissected.

e n t a i l e d  examination was made of gammon B. Results are presented in Tables 2 and 3 and the 
'lO°C 7°£ of the microflara in both gammons is presented in Table 4. After 23 months storage at
Itteptoc .e bacteria «etc present in large numbers especially psychrotrophic types. Faecal 
‘jiscig and spore-forming bacteria were found jn varying numbers. A microscopic count of the
j) X i & t e (M. semimembranosus) was 1.3 x 10 g . A similar count on the 'drip' was

î”1 ~• Table 2, and a gram stained preparation of this showed Gram positive rods (1.0 - 4.0 >' 11 Cable 4.
o t w Cal anal>'ses of 3 muscles from this gammon are shown in Table 3. With the exception of

 ̂ PH .values «ere within the normal range and the gammon appeared to be satisfactorily cured.\7 1 ---— ^ Ml IVA MtW VJUIIIlkni ui/tA-
(6.15 - 6.25) were similar to that of the unstored gammon.

wsed the meat to the formation of taint (cf. Ingram 1?52).

satisfactorily 
Obviously these high values

!^0 - ^"n tWD isolates froro gammon A fell into 3 groups. Thirteen ware Gram positive short rods 
^h-ba^-n?,0,5 ̂  1 6 were 01:3111 Positive rods (1.0 - 4.0 x 0.5 ja) and 3 were Gram positive
n''®' wev-0 , (0-25 - 1.0 x 0.5 - 1.25 u). Eight were motile, nineteen were catalase positi

the

Werp * - x u-3 - -*-.¿5 11) . Eight were motile, nineteen were catalase positive and
oxidase positive, see Table 4. No attempt was made at further identification of these.

^itures (79) isolated from gammon B fell into two groups. Fifty nine (75%) were Gram positive

18, out of the 59 were catalase positive and seven wire motile. They were isolated from the
t e fou ? 10sus nuscle and the ’drip’. The remaining cultures (20) were Gram negative rods. They 
fisten .0nly 311 the hone rinse and were further examined, see Table 5. On the basis of the tests 
5]S%ted <-̂n table and the A.P.I. 20 E diagnostic system for Enterobacteriaceae, three were

to the genus vibrio and the remaining seventeen as follows:
: Serratla marcesens (3): Pseudomonas (2) and unclassified

Hafnia alvea (6): Enterobacter 
(4).

thanks
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^ 1 : 3----Bacteriological and Chemical examination of spoiled gaimon A

SanPle Total aerobic count (xlO7) at: 

25° 37°

Faecal streptococcus 
per 5 ml

Clostridium spp, 
per 5 mil 

Total Spores

V ,
hom0genatea 3.75 1.825 NT* NT NT

NT NT 279 2 Nil

NT NT 289 Nil Nil

Che*u.ca1
analyses: NaCl 3.4% (W/v): NaN03, 110 ug/g: NaN02, 44 ug/g: pH 6.52.

■k
NT - Not Tested.
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5 . 10
ATP-BIOLUMINESCENCE : A RAPID METHOD FOR THE ESTIMATION OF 

MICROBIAL CONTAMINATION OF MEAT AND MEAT PRODUCTS

H. Labots, M.Sc. and F.K. Stekelenburg

TNO Netherlands Centre for Meat Technology, Zeist, The Netherlands

*hî|le K-bi
^ t i o n

'"«e,

0 ̂ 01 ,
of UlQIi‘esceuce phenomenon has already been observed and described many centuries ago. The
Dif Vinous bacteria and other luminescent organisms is, however, of a relatively recent 

?reftt light emitting reactions appear to occur in luminescent organisms. Since the 
y in 1947 by McElroy of the requirement for ATP (adenosine triphosphate) in the biolun .  .  ~ '  -v 1 u y  n u i u u y  u i  k i te  i c x j u n c m c u i .  r u i  - 1—  1----------------- ----  -------  -------------------

l)oeayStetn of the firefly Photinus spiralis, the luciferin-luciferase complex of the firefly

+
teactU8^  in many sensitive analyses based on luminescence (8,10). 

l°n can be summarized as follows:

cifetin 0, luci ferase

M g
2 +

AMP ♦ pyrophosphate ♦ CO^ ♦ oxyiuciferin + light

ÍBKtlCentratio“s o£ lucifariu, luciferase, Mg2+ and Oz are kept constant, the system will
0l'*‘ ^ an intensity proportional to added low levels of ATP. A more or less stable light 

filing by a few % each minute) is apparent about 1 sec after mixing. For the assay of
amo,

s©c

nVl

dut Of light (photons) produced over a fixed period of time (generally 10 sec, begin- 
after mixing) is measured (Figure 1).

s a °n Of ATP bioluminescence measurements aiming at the specific estimation of bacteria pre- 
e<t frSeri°us problem with regard to selectivity, in that many types of samples contain AT? de-

h biological tissues other than bacterial cells (7). Therefore, before the assay, the 
°uld be subjected to a selective treatment to remove non-bacterial ATP. V01 i




