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INT

RODUCTION: It is necessary to use an appropriate medium to understand how spoilage flora develops in fresh meat and
Cat-sterit; ek - . S
W Sterilized meat media have generally been employed. Meat infusion with peptone and beef extracts have been utilized

0

0d ang Bender, 1957; Bridson and Brecker, 1970). Unknown amount of heat utilized in these media causes many chemical

Wierh: s
'! erbicki et al, 1957; Bendall, 1964; Hamm and Hofmann, 1965) and enzymatical (Chiambalero et al., 1959; Nanninga, 1962)
erations_

. Sterile meat has been suggested (Hone et al., 1975; Buckley et al., 1976) but suffers from lack of uniformity of
Uscle,

K Lerke et al. (1963) evaluated sterile press juice as a medium. Utilization of sterile extract as a microbial medium has
Ot be : : : : :
0 evaluated. The objective is to evaluate undenatured sterile extract as a suitable medium for Ps. , and to observe the

iHﬂUe <
¢ of autoclaving on this medium,

M::EFIALS AND METHODS

Wlks_imz Sterile beef was homogenized with 10 times its weight of distilled water, divided into 2 lots, and one,

;‘)l al.ltoda\,ed’ was centrifuged at 4,500 rpm (3,300 G) for 10 min at 4 °C (SBE, Fig. 1). The other was autoclaved at 121 °C and
Psi for 15 min and centrifuged at 2,500 rpm (1,020 G) for 10 min at 4 °C (SBEA, Fig. 1). G force and time of centrifugation

S varj : i : : ;
4 aried between treatments to adjust dry matter of both experimental extracts to that of commercial beef extract (ca. 0.4-

"

Y After the 2 substrates were prepared (SBE and SBEA) they were divided into 2 subunits. One was inoculated with Ps.
o,
g “SCens (ca. 102 - 103 cells/ml) and the other was a sterile control. Both were incubated aerobically at 25 °C for 48 hr.

a . j

Ralyzed at 0, 6, 12, 24 and 48 hr. The experiment was replicated 7 times.

Lials

s

S%&le and Beef Extract: Sterile beef tissue was collected by the aseptic coring technique and sterile beef extract

ay A
B %btaineq by an extract procedure as described by Ockerman and Kim (1992).
R

Wre of p omona rescens: Culture of Ps. fluorescens was obtained by the Ockerman and Kim (1992) procedure

A

W(ﬁwmy The pH was measured without dilution by using a pH meter (model 7; Corning Medical and Glass

b Medfield, MA).

Q%ﬂ Plate count agar (Difco, Detroit, MI) was used for Ps. count and incubated aerobically for 2 days at 25

e M reporte as Log CFU/ml (U.S. FDA, 1984).

D, T 8¢ _assay: Glucose was assayed by the method of Salomon and Johnson (1959).

D L volatile nitrogen (TVN): TVN was measured by macro-distillation technique (Pearson, 1968b).

egy :" lysis: A three way SAS analysis of variance (ANOVA) was performed and mean effects and interaction between
WS, conditions and incubation time were estimated by least significance differences (Steel and Torrie, 1960).

| eelati‘)n coefficients (SAS, 1985) were determined between the variables in each treatment which was inoculated with Ps.

hf‘-di:H and Ps. count had a significant (P<0.01) three way interaction. There was no significant difference in uninoculated

hnin‘)cm:eref()re the effect of condition was removed from the analyses. The differences between the inoculated and
ed samples were calculated and the data reanalyzed. Two way analysis for the pH differences and log of Ps. count

Qre
¢ Were analyzed by SAS (SAS, Cary, NC, 1984, 1988).

Ts: There was no growth of Ps. in uninoculated media. Ps. showed consistent significant growth in non-autoclaved

dey, 5 Xtract medjum (SBE) over 48 hr., however, in the case of autoclaved sterile extract medium (SBEA) a significan}

0Py growth was observed at 6 hr. compared to O hr. (Fig. 2). With this exception it seemed that Ps. in both media

the .. 4 normal growth curve. The Ps. increase of SBE were significantly higher than SBEA from zero to 12 hr., however,
fTence of py, growth tended to disappear after 24 hr. (Fig. 2).

“blainzzre Was no significant increase of pH value due to inoculation of Ps. in SBE and SBEA for 12 hr. (Fig. 3). The pH value

b . a‘from these two media increased significantly different at 24 hr. and 48 hr. The pH increase of SBE was significantly
5 98 hr. than SBEA.

\. p 98¢ content tended to increase significantly at 12 hr. compared to O hr. in the uninoculated media (Fig. 4). After 24

P
Yoculated media showed a significant decrease of glucose. Highly significant difference of glucose content was
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between uninoculated and inoculated media at 48 hr. Non-autoclaved medium showed significantly less

1

yntent than autoclaved medium from zero up to 24 hr. but this disappeared at 48 hr.

con
TVN development was very stable in uninoculated media (Fig. 5). Imoculated media did not show a significant increas®

TVN up to 24 hr. but at 48 hr. a significant increase of TVN was found. A significant difference of TVN values betweens g

. 1 v o . . poo g‘

and SBEA was also observed from O to 24 hr. (Fig. 6). SBE tended to have significantly higher TVN value than SBEA & f‘“
by
15,
frg

q I
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Table | shows the correlation from the inoculaied SBE medium. Ps. count was highly correlated with pH and glucose and
“Orrealteq with TVN at the P<0.05 level. It was found that pH, glucose and TVN were significantly correlated with each other.
Otrelation coefficients of SBEA medium are shown in Table 2. As with non-autoclaved medium there was a very high

¢ . " =
/ Orelation between Ps. count and pH and glucose. However, the correlation between Ps. count and TVN was not significant.

DISCUSSION When media were inoculated with Ps. significant differences of the four spoilage variables were observed
between SBE and SBEA and among various time periods. In this study Ps. growth in both media showed a normal growth
Rrve because a desirable environment for Ps. growth remained despite autoclaving (Bate-Smith, 1948; Whitaker, 1959). Ps.
ASDP- Was reported to grow in meat juice at pH's between 5.5 and 7.0 (Gill and Newton, 1977). Most species of Ps. studied can
evelop in mineral media (Stanier et al., 1966). The significant decrease of Ps. growth in autoclaved sterile beef extract at 6
/hr' Might be caused by the loss of enzymatic activity (Mitchell and Block, 1946; Giri et al. 1953) and nutritive value
(Ch]ambalero et al, 1959; Bendall, 1964). This decrease was not observed in non-autoclaved sterile beef extract.
lf::;l The pH increased significantly after 12 hr. in both media due to Ps. growth. Ockerman et al. (1969) reported that higher
:,'p‘ el inoculated samples increased in pH late in the storage period. Even though the pH of autoclaved medium was
”r‘ lgnlflcamly higher than that of non-autoclaved medium the increment of pH was significantly lower for autoclaved media
’,,.w, " % and 48 hr. The initial higher pH obtained from autoclaved medium resulted in lower growth than non-autoclaved
“iu, Muscle tissue pH increases during heating (Bendall, 1946) and pH is an important factor in bacterial growth
(ngram 1962). 1In spite of the differences of pH, nom-autoclaved and autoclaved media showed similar growth curves which
El‘ees With Rey et al. (1976). Most Ps. grow well at pH 6.0- 8.5 and since their metabolic products are strongly alkaline, meat
\ increages (Stanier et al., 1966).
DB] eatGl“COSe of media which were not subjected to inoculation tended to significantly increase over time. The hydrolysis of
Protein results in glycogen being more available. Autoclaved medium contains significantly more glucose than non-
!'UtoclaVed medium. Apparently heat denaturation causes an unfolding of the peptide chains and thus glycogen was
Nr“l)'zed. There was a significant decrease of glucose between 24 hr. and 48 hr. of incubation in both media. In this study
0% of the initial glucose content remained after 48 hr. when the cell density exceeded 10° cells/ml and this is different
the observation of Gill (1976). Gill and Newton (1977) found that Ps. grew at their maximum rate utilizing glucose and
to acids, Although non-autoclaved medium contained lower amount of glucose, Ps. growth was not affected. Ps. can
iy Teadily on a wide range of substrates (Jacoby, 1964 ; Stanier et al, 1966; Gill, 1976).
/' TVN development of the inoculated media significantly increased after 24 hr. It is generally accepted that the
/ dy:lhmphlhr bacteria growing on and causing spoilage in beef are mostly Ps., which frequently cause the production of
Onig by deamination of amino acids under aerobic conditions (Ayres, 1960; McMeekin, 1975). In this study TVN
wc:]ased significantly when the cell density exceeded 10° cells/ml in both media. Organoleptic spoilage becomes detectable
T the cejl density exceeds 108 bacteria/cm? (Ingram and Dainty, 1971). Autoclaved medium showed significantly higher
Hln Value than non-autoclaved medium at all incubation periods except 48 hr. Beuk et al. (1948), Greenwood et al. (1951) and
Wy n (1963) reported that the amino acids of beef, pork and lamb cuts are stable on cooking. However, in this study

tog
]dvmg apparently influenced the amino acids content, resulting in more production of TVN.

/X nghl)’ significant correlations between increment of Ps. and pH in non-autoclaved and autoclaved media was obaserved.
e - e
authors reported good agreement (Rogers and McCleskey, 1961) but others indicated less agreement (Gardner, 1965)
|
" § COmparing these variables. Significant correlation was also observed between Ps. and glucose. Ps. count was also

Nif} e
o ‘antly correlated with TVN in non-autoclaved medium but not in autoclaved medium. Saffle et al. (1961) indicated
Correlation between total bacterial numbers and organoleptic properties but Pearson (1967, 1968 a, b) has shown that

®Stimations correlate well with spoilage of beef as judged by odor.

2
| g LUSIONS Non-autoclaved sterile extract and autoclaved sterile beef extract media were inoculated with Ps. fluorescens
167 ¢
o\
A "%h

0j : . - - .
j‘ha e (Hone et al,, 1975) with some modification is recommended for obtaining sterile muscle. Four spoilage variables
Ugeq
in

’ Both significantly different patterns between SBE and SBEA at 0 to 24 hr. Autoclaving increased pH, glucose and TVN.

i =
nc"bdted aerobically for 48 hr. at 25 °C. No microorganisms were found in the uninoculated media. The coring

ﬁf \,gnf Media showed normal growth curves, normal rise in pH and TVN values and decrease in glucose over 48 hr. Highly
o ific a

4 i lcam Correlations between Ps. and pH value and glucose content, were observed in SBE and SBEA. The former showed

Mgy, i O correlation between Ps. and TVN, however, the latter did not. It is obvious that Ps. reacts differently to these two

\hoic ad since the non-autoclaved sterile beef extract medium is closer to refrigerated beef it would be a more logical
¢ for evaluating the microbiological state of refrigerated beef.
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