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SUMMARY

Samples of beef adipose tissue held under refrigeration for fourteen days were
arlalYzed for free fatty acids (FFA) and lipid content. simultaneously psychrotrophic and
“lip"l}/tic counts were performed at 0, 2, 4, 7, 9, 11 and 14 days of storage. Psychrotrophic
g lipolytic microorganisms reached counts of 8.20 log CFU/cm? and 9.30 log CFU/cm® respec-
ivilY- Highest concentrations of FFA observed were 34.44 and 26.42 umoles/ gram of lipid
MHCh matched with highest psychrotrophic counts. calculated rate of increase of FFA, from a

inear regression curve, was of 1.35 upmoles/g/day. For samples with no apparent microbial

Towt the rate of increse of FFA was of 0.7 umoles/g/day

0
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NTRODUC’I“ION

The spoilage of refrigerated food products, containing significant amounts of fat com-

“ents by psychrotrophic microorganisms, has been known for a long time. An important
mechanism of this spoilage is fat lipolysis that give rise to quality changes. Lipolysis in-
Cludes the hydrolysis of triglyceride to fatty acids and the oxidative changes of the
triglyCeride or of the component fatty acids after preliminary hydrolysis.

Most microorganisms can grow and produce lipases on different oils and fats, including
ini‘“al fats (Alford et al, 1971, Andersson, 1980). Among the psychrotrophic microorganisms

h i ‘ : g ; , o

Qe 9enus pseudomonas plays an important role in fat lipolysis of refrigerated foods, in

' e b ir 1i iy -

y pudlng meat products, because of the stability and activity of their lipases at low tem
g% Yer i i e the sur o

3 Atures, In meat the hydrolytic activity of the lipase of P. iradl added to the surface of

83
 has been reported (Bala et al, 1979).
i i i is is not neces-
Mo Authors (Gill and Newton, 1980), have suggested that microbial 11?013’5 _ :
4 Ty for adipose tissue spoilage, but information about lipolytic activity of microorganisms

W the surface of beef adipose tissue is scarce. Previous observations in our laboratory

| oy that oxidative changes of lipids of beef adipose tissue under refrigeration, mesured as

A number, were not significant, although there was an increase in free fatty acids

P On

@ “Uentrations(FFA). _
This work was initiated to determine the importance of the hydrolysis due to the

at : : .
Ura) contaminant flora on the spoilage of refrigerated beef adipose tissue.
ma"
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y SRIALS AND METHODS
5p

NN
paration of adipose tissue samples

Bovine brisket fat, from the first to the fifth sternebrae, was collected from a

i T
') *Rce ; i ; 2
A .3m Otly, two hours, slaughtered bovine. Twenty eight samples of adiposse tissue (4.90 cm?,
(1 i depth) were aseptically taken at random using a steel borer. Half of these samples
g h@) Were summerged into a sterile tetracycline solution (400ppm) to delay microbial growth,

Placed into Petri dishes with a filter paper humidified with the antibiotc solution.

)
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These will be referred as treated samples. The other half of the samples (14) were Pla“

into Petri dishes with a filter paper humidified with sterile water. These samples were COWQ
sidered as controls.

All samples were stored at 5°C + 1°C for fourteen days. At day 0, 2, 4, 7, 9, 11 aM
14 two control samples and two treated were analyzed. Each sample was divided "into halvﬁ'
Bacterial counts were performed on one half, while on the other half the concentrationo

FFA and lipid content were determined.

Bacterial counts 1]
: g : F
Samples were homogenized, for one minute, in 0.1% peptone water with a Stomacher (L
te
Blender 400). The appropriate dilutions were spread by duplicate on the surface of pla
; . oC:
Count Agar (PCA, Difco) for pychrotrophic counts and incubated for 10 days at 5 ;
) HinE p a
Lipolytic counts were done on Tributyririne Agar (TA, Merck), incubated for 72 hours
25°C.
]

Analysis of free fatty acids (FFA)

v : =0 L
one gram of adipose tissue was homogenized for 3 to 5 minutes in an Omnimixer with

0

ml of cloroform. On this extract the FFA were determined by the Regouw (1971) meth
r

modified by Margaria and Garcia (1990). The content of the lipids extracted was also det®
mined by weight. A

Data analysis
A linear regression analysis was performed using the data obtained.
RESULTS and DISCUSSION

Bacterial counts and FFA concentrations are shown in Table 1. The initial contamin€“
tion with the natural spoilage flora was low, from 2.60 to 3.08 log CFU/cm?® for lipolyﬁc
counts at 25°C and less than 2.3 log CFU/cm® for psychrotrophic counts. On control Sampwi
maximun values of 8.20 and 9.30 log 10/cm?, on day fourteen, were reached
psychrotrophic and lipolytic counts respectivily. On treated samples counts were less tM“
2.3 log 10/cm?® all along the storage time. p
Maximun values of FFA, 34.44 and 26.42 umoles/g, were detected for samples witht

TS
@

highest psychrotrophic counts, 8.08 and 8.2 log CFU/cm? at the beginning of the stationad

phase. This may be related to the observed maximun in lipolytic activity of Rﬁgudgmgniﬁal
. : : : we

this phase (Andersson, 1980). In previous determinations in our laboratory Rgggggmgnﬁﬁ

; ‘ ; de
the main psychrotrophic microorganism growing in the surface of beef adipose tissue unlz
: ; L - 2 3 : ; i
refrigeration. In adition, lipolytic enzymes may be subjected to catabolic repression wh

carbohydrates are still used in the adipose tissue (Gill and Newton, 1980). )

As a parameter to mesure de importance of microbial growth in the hydrolysis of fat’5
1e
o@
c[
samples against an increase of 0.7 umoles of FFA/g/day for treated samples. Accordlngef

rate of increase in FFA during storage time was calculated for control and treated samP

4
Linear regression curves (Figure 1) show a slope of 1.35 umoles of FFA/g/day for COnt

b
these curves, at day fourteen, the FFA concentration would be a 61% more for control samP
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Table 1. Bacterial growth and FFA concentration in beef adipose tissue
under refrigeration.

a-Control samples b-Treated samples
Storage Lipolytic Psychrotrophic FFA FFA

time counts counts

(days) (log CFU/cm2) (log CFU/cm2) (umoles/g fat) (umoles/g fat)

0 2.60 2.30 2.34 5.18
0 3.08 2.30 5.59 5.84
2 6.60 2.30 13595 5.50
2 4.15 2.30 137 6.11
4 573 3.70 8.53 9.73
4 6.30 4.78 12.18 12.30
7 7.90 6.08 14.60 9.31
7 6.90 7.78 23.75 13.36
9 7.00 5.00 16.00 8.80
9 6.90 5.00 12.34 12:70
11 To18 8.08 34.44 17.40
1y | 7.78 6.60 18.55 10.50
14 8.30 7.90 17.68 12538
14 9.30 8.20 26.42 18.01

* for treated samples psychrotrophic and lipolytic counts were less
than 2.3 log 10/cm2 all along the storage time

Fig 1-FFA in refrigerated beef fat

FFA (umoles/g fat)
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than for treated ones. The correlation coeficient was greater for treated samples (r=0~80) E\
than for controls (r=0.75), which show a greater dispersion. The variability in mlCrOblal D
counts between control samples, and the non linearity of microbial growth may explain thif |
finding.
1 g M
San
CONCLUSIONS
frc
L X i : ; e
The results obtained in this assay show that the increase of FFA in beef adipose tiss¥
A J g 101
under refrigeration is greatly caused by the activity of microbial lipases of psychrotfophl'cre
microorganisms growing on the surface. The contribution to the hydrolysis of 1lipids by Fir
microbial growth seems to be more important after reaching high counts. the
Iy
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