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Direct Epifluorescent Filter Technique as a rapid method in microbiological quality

assuarance of the meat products - experience in practice
J.KYLLAROVA and J.LUKASOVA

Meat Research Institute, Palackeho 1-3, 612 00 Brno, CSFR
University of Veterinary Medicine, Palackeho 1-3, 612 00 Brno, CSFR

SUMMARY: Direct Epifluorescent Filter Technique /DEFT/ has not been used in food
microbiology in Czechoslovakia yet. The DEFT has been tested on samples of cured
and raw ground meat, seasoned minced meat and some heat treated meat products /salami,
"liver paté salami'"/.

The results obtained from the DEFT within one hour were satisfying. Good agreement
between DEFT and standard plate count /SPC/ was found for these products within the rang®
of ’IOA to 10g 9-1. The correlation coefficient was 0,87 /raw ground meat/, 0,82 /cured
meat/, 0,86 /seasoned minced meat/, 0,81 /salami/ and 0,79 /"liver paté salami'/.

The conclusion was made that DEFT could be used as a screening method to ensure

the short period of microbiological examination of raw meat and some meat products.

INTRODUCTIOM: Food microbiology has been greatly influenced by the rapid microbioLogid
methods. One of them is Direct Epifluorescent Filter Technique - DEFT. This method connef

advantages of the direct microscopy with the membrane filter technic. The DEFT was initi?

designed for dairy apolications /PETTIPHER et al.,1980/. Later the DEFT was used for raw
meat /BAUMGART et al.,1981/, vegetables, fishes and frozen meat /PETTIPHER et al.,1982/.
JAKOBSEN and QUIST /1984/ applicated the DEFT for minced meat and meat products. The bast
of the DEFT consists in the fluorochromic stain bind on RNA and DNA of microbes’cells

fluorescing against a dark backround.

MATERIALS and METHODS: Four categories of meat products were investigated 1.raw groul

meat, 2.cured meat, 3.seasoned minced meat, L.heat treated meat products as salami and

"Liver paté salami”

The method recommended by JAKOBSEN and QUIST /1984/ was used. To meat samples of 10 Qh
90 mL of dilution medium /1% pepton, 0,5% NaCl/ were added, and the samples were homogen”

for 2 min. in a"STOMACHER". The homogenous samples were examined by standard cultivation
technique with 48 hour incubation at 30°C on the meat pepton agar /norm tsN 56 00 83/.

After 30 min. standing for settlement of Larger particles were the same homogenous
samples used for direct epifluorescent filter technique. 5 ml of the suspension were
filtered through the sick sterile paper filter. To 2 ml of the filtered suspension in
a sterile test tube, 2 mlL 0,5% Triton x=100 and 0,5 ml 0,25% trypsin were added. The miX'
was incubated in a waterbath at 50°C for 10 min. and then filtered through a SYNPOR memb’
filter /0,4 size/ mounted to a vacuum water pump.

After filtration the membrane was overlayed with 2,5 mlL acridine orange. After stand
for 2 min. vacuum was re-applied in order to filter the stain. Filter was washed with Z
citrate buffer/ pH 3,0 / followed by 2,5 ml iso-propanol to decolorize the filter.

The stained membrane was airdried, mounted in a canadian balsam under a cover slip 8”
examined by means of an epifluorescence microscope /JENAMED /.

The number of fluorescent microbes were counted at a magnification of 1000. The number
of microbes per gram was calculated by multiplying the average number of bacteria count®
per microscope field by the microscope factor. We counted all orange and green Light
microbes.

For every ivestigated samples group was calculated the correlation coefficient.

RESULTS and DISCUSSION: Seventy samples were tested at all. The most of microbes
fluoresced orange against a dark backround. The green fluorescent microbes occured rareL

ALL of microbes were easy to distinguish from stain remainders or slight quantity of t”
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The s
results received by the DEFT were very similar to the results obtained by the conven-

tional method.

/rzTgegisandard plate count for raw ground meat was 104-1

9 -1 5 9 =1
9 o ,_*He DEFT 10™ = gO 98 1
10
/r=

The standard plate count for cured meat was 10 - 10” g~ ', the DEFT 10 g

0,82/, The standard plate count for seasoned minced meat was 105- 1089-1, the DEFT

5
WWadare it - e . o 4 5 =1
r= 0,86/. The standard plate count for "liver paté salami"was 10 - 10 g ,
9—1 /r= 0,79/. The standard plate count for salami was 104- 1089."I
1

g /r=0,81/.

DEFIh:n:tatistic?L evaluation of obtained resu%ts proved the narrow relation between ;he

107 o) SPC / Fig. 1 = 3 /. The best correlation with SPC were found in space of 10° to
robes per gram what is basicaly identic with Lliterature citations /JAKOBSEN and

QUIS —
T, 1984 » BOISEN, 1984/. Counting 108 g 1 and more microbes is very difficult for reason

the DEFT 105_ 10?
the bEET 105- 448

’

of thes
€1r great quantity per microscope field / sometimes they are in many layers /.
Th : 3 E 1 1 . .
€ differences between results SPC and DEFT werent statistically indicative with

eXCents
o Ption group samples of cured meat / Fig.4 / It could be due probably to the great
cr L -
Obes quantity / 108 g 1/ in many samples.

Th ] o 0 : ;
. € DEFT make possible to know the composition of food microflora /cocci, rods, yeasts
c./ : ;
w Tingd it h'e investigated samples rods predominated, there were rarely sporulate microbes

)’east :
$ and €occi. The microbe differentiation based only on their morphology is not common

VaLu
8ble / RODRIGUES and KROLL 1988 /.

The .
th d1sadvantage of the DEFT consists in the fact that the fluorescent stain colourizes
e

acti g : . : .
et tive and death microbes’cells. Citation conforming with HOFFIE et al./1977/ the
Tve pj : . . . !
Microbes have orange fluorescing and inactive microbes are fluorescing in the green

Coloyp i
which depends on the bind of acridine orange on DMA /ortochromatic fluorescence
Sreen y and on RMA

of /metachromatic fluorescence -~ orange /. However the observation
PETTIPPER ot -

that e /19RO,'1982/ and RODRIGUES et al. /1986/ on the activ cultures approve
Modifjca:fe apparently 1nacfive cells fluorescing green can be active.
Ment ol t10? of th? me?hod in this way brought $ODRIGUES an? KROLL /198R8/. The improve=-
nutrient as i CULtTVatwén the membrane ;iLter with microbes cells on the covef of
Cridine ofar and 3 hours.1ncubation at.30 C. Then the m?m?rane filter colorization with
orange s i:ge and counting microcolonies follow. The %1v1n? coLon? were colourized by
Were avaitabley were very good recognized from not growing microbes clumps. The results
e during a working day.
CONCLusTON |,
Meat and sope e
rebrodUcibLe

The DEFT appears as a valuable method for microbiological screening of

at products. The DEFT does not require a large working place and gives

reSUlts Sl P?sults in short time. The samples preparation and the standard plate count
Uation needs 3 days minimum. Comparable results of the DEFT with standard

Dlat
€ coun A
t were obtained in application of the DEFT after 60 minutes.
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Fig. 4
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______________________________ SPE: . LaDEFT - RS ali. VE - as SN, TRE
raw ground meat 15 (. pi 7,01 0,87 507,05
cured meat 10 8. 5 50 0,82 <0, 01
seasoned minced
meat 15 6,3 0, cl 0,86 >0, 05
salami 15 6,5 6,7 0,81 >0, 05
"liver paté”salami 15 5,8 6,1 0,79 >0, 05
SPC - standard plate count
DEFT- direct epifluorescent filter technique
r - correlation coeficient
p - statistical indication of the comparated methods difference / T-test/
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