164

Dept. of Food Hygiene,
Fac. of Vet. Med., Cairo University,
Head of Dept. Prof. Dr. AW. Moursy.

BACTERIOLOGICAL QUALITY OF MEALS
FROM AN AVIATION KITCHEN
(With 3 Tables)
By
S.S. SALLAM; AMAL M. EL-SHERIF and N.A. YASSIEN
(Received at 21/6/1930)

Ol il GLS 2 Suol Aulany simadl Slimpll Lyrlpy 2501 WLl
el s 6 g2 gL o e
Slie 13y Ll o)l GF 5 Susl Gty sdaddl Sliadl o Tige gamais o Gumgll ol
Il dial WSy 520 i Ty 5 P Sl sas o1 e U i, Sl
el Sl Sdly CAPCIE ) 2310l Ly Sonll A sl pupad (3 43y Larglyy K400
Sy s 115, ( MPN/g ) o bl Gy ,$usy ( Enterobacteriaceae count/g )
St Sy b ALy e s Sae Joe oSl 13y 0 Sl WS 3 Gpus e e U
ot LU B et Dl i) Ml (SIS ITU el ¢ gl ESL
o S s M + Sl oda o i iy it s Lo WSl iy ¢ i lig, Sy Lol g
T =LY Tea¥l 2250 By il Sl e Nt LleY, S1s, 2 vig, S
A5 g5 sy g3t o Ll b 51,5 Gl ) sl G521 1S, Dy sadl Sy Ll
A

SUMMARY

Fifty samples of aviation meals prepared in an international kitchen, rep-
resenting two main meals, 25 each (I and II), were oxaminad for their
bazteriological quality. Aerobic plate ‘count, enterobaczteriaceae count,
MPN of coliforms, Bacillus cereus count as well as oresence of E.colj
and Salmonellae were investigated. Neither E.coli nor Salmoanellae could |
be detected. The economic and public health importance of the isolated
microo'rganisms as well as the suggestive control measures for production,
handling and storage of meals in aviation kitchzns were discussed.

INTRODUCTION

Proper nutrition is identified as one of the essential elements of primary health
care. But food has to be both nutritious and wholesome, it has to support health,
and not to cause foodborne infections or intoxications through contamination with
microoganisms or toxic substances. This applies in particular to the special field of
aviation catering too (GORK, 1783a).

- In recent years, the increase in airtraffic and mass tourism, has grown into
an ever bigger challenge for inflight service. The production of aviation meals is often
affected under the conditions of big-sized industrial plants, and outputs of extremely
large number of meals per day, meeting the ever mare expectations and needs of
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th= passengers from all continents as to the sensorial, religious, ethical and hygienic
qualities of inflight meals (GORK, 1986b).

Catering is one of the food serving establishments supplying the aircraft with
the different types of meals. However, the catering facilities in many countries do
not meet required standards from both the technical and hygienic points of view
(HEINEMANN, 1986).

Dairy products, eggs and meat are among the main constituents of inflight
meals offered for the passengers and crews. In flight catering, the selection of raw
foodstuffs, the composition of menu, as well as the preparation of the food has to
lead to a quality which by far exceeds standards established for mass catering, though
it is somewhat similar. i

Outbreaks of foodborne infections and intoxications have been reported asso-
ciated with inflight meals. Yet, such outbreaks are only rarely published because of
their spectacular effects on the public (MUNCE, 1978 KUNSTLER and AHLERT, 1980;
WHO, 1983; GORK, 1986a; HASSAN, 1986 and ROBERTS and GILBERT, 1986).

The aim of this study was to assess the bacteriological quality of inflight meals
served by an international aviation kitchen in Egypt.

MATERIAL and METHODS

50 samples of meals prepared in an international aviation kitchen, were collected
during the period from May to July 1989. Samples represent twa main meals, 25 each
(1 and 1).

Meal | is composed of French Omelet with cheese and scallop of veal. While
meal Il is composed of poached egg, hamburger with tomato concasse.

Samples were collected at the final stage of preparation as near to the time
distribution to the aircraft as possible, and were submitted to the laboratory in
th fainers in which they would be served.

Collected samples were prepared according to the technique recommended
uy ICMSF (1978), before they were subjected to thefollowing bacteriological examinations:

1- Determination of aercbic plate count/g (APC/g): Using the drop plate technigue
recommended by ICMSF (197 8).

2- Determination of total enterobacteriaceae count/q: The drop plate technique
was applied using crystal violet bile glucose agar as recommended by GORK
(1976).

3- Determination of Most Probable Number of Coliforms (MPN/g): The technique
recommended by ISO, 1975 was applied.
Isolation and identification of coliform organisms: Suspected colonies on eosin
methylene blue agar plates were isolated, purified and identified according
to KRIEG and HOLT (1984).
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Detection of E.colii The technique recommended by SO, 1975 was applied.
Determination of Bacillus cereus count/g: For enumeration and isolation of
Bceereus the technique recommended by HOLBROOK and ANDERSON (1980)
was applied using PEMBA medium.

Detection of Salmonellae: The technique recommended by HARVEY and PRICE
(1981) was carried out.

RESULTS

Results are recorded in Tables 1, 2 and 3.

Table (1): Statistical analytical results of the examined aviation meals.

Kind |Positive *
of . Minimum Maximum| Mean S.E.M.#
eal |No, w
I 19 | 78 107 | sx105 |4.9x10% z.axlo“l
APC/ g 3
z o A
II 21 | 84 |e6xl0° |2xl0 |1.6x10%} zgx10
g 2 5 31 3.9x10
Enterobacteriaceae I 13 52 2x10 107 |4.7x10°|3.9x1
2 4 3t 3
count/g. II 16 64 2x10 .| 6x10 3.04:‘18 2.3x10
1 |13 | s2 | 23 |[sx10* | e0.64 [18.85
MPN/ g
Il 17 68 21 llxloz 104 41
’ 2 3
Bacillus cereus I 3 12 |- 10 10 56.28 39.43
count/g 2 3 '
II 4 la 10 3x10 175 121

*Positive APC/g= >2x102

Enterobacteriaceas r.:ount/g:),leO2
MPMN/g=2 3
Bacillus cereus count/gs= ;102
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Table(2): Bacteriological quality of the examined samples based on
the atandards suggested by Lufthansa service (1986),

1 . ®
APC/ g Enterobacteriacead APC/g | Enterobacter=
'count/g iaceae count/g
No. - No 4 v No.| % No. %
A(Good) $10° |24 96 25 100 24 (96 | 25 | 100
8(Tolerable) |1 4 - - 1 |4 s =
< 5x10% ;
C(Substandard) |_ e - = g = = -
< 5x106
O(Alarming) . o e < o i, I8 = s
>5x106

Table(3):Incidence of isolated colifora organisms from examined samples,

Maal I Meal II ; Tatal

No.of e No.of No. of
samples 5 hamplenl ] samples %
"Citrobacter freundii 3 12 1 4 4 8
Enterobacter aerogenes 5 4 1 4 2 B
énterobacter cloacas 1 4 - - p S 2
Klebsiella oxytoca 2 8 1 s 3 6
K. pneumoniae 1 = - - 1 2
Proteus vulgaris - - 4 15 4 8
Serratia liguefaciens i 4 - - 1 2
| Sarratia marcescznce (- - 1 4 1 2

DISCUSSION

Lt is evident from the results given in table (1) that the mean APC/g was
4.9X10 +2.3X10° and 1.6X10 +0.78X10 of meal | and meal, Il resp%ctiv;-]y. On the
other band, the mean entercbacteriaceae count/g was 47X10°+3.9X10" and 3.04X10 +
2.3X10° in the examined samples of aviation meal | and Il respectively.. Moreover,
the givep results show that 24% of meal | and 16% of meal Il failed to show growth
{/ 2X107) over the plate count agar plates, as well as, 48% of meal | and 36% of
meal Il failed to show growth (/ 2X107) over the crystal violet glucose agar plates
by the used techniques.
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According to the quality standards recommended by Lufthansa service in Germany
(1986) 95% of examined aviation meal samples | and Il are considered "Good" and
4 of both meals are considered "Tolerable" based on their APC/g. On the other hand,
all examined aviation meals samples are considered "Good" based on their entrobac-
teriaceae count/q (Table, 2). The lower counts achieved in this work may be attribu-
ted to the selection of good raw materials, application of adequate sanitary measures
during different stages of processing and prevention of post-processing contamination.
Nearly similar results were recorded by YASSIEN and EL-ESSAWY (1990), while comara-
tively higher counts were recorded by HASSAN (1986) and ROEBERTS and GILBERT
(1986).

Results presented in Table (1) reveal that the mean MPN/g of coli-forms was
80.64+18.85 and 104+41 of both meal | and I respectively. It is also evident that
48% and 32% of the examined meals were negative for coliforms. The comparatively
higher counts recorded by EL-DALY (1986) and YASSIEN and EL-ESAWY (1990) may
be due to contaminated raw materials, unsatisfactory sanitation, unsuitable time/tempe-
ratures conditions during production or storage or a combination of these.

Concering isolates of public health significance, neither E.coli nor salmonellae
could be detectred from any of the examined flight meal samples. On the other hand
Citrobacter freundii, Enterobacter aerogenes, Enterobacter cloacae, Klebsiella oxytoca,
K. pneumoniae, Roteus vulgaris, Serratia liquefaciens and Serratia marcescens could
be isoalted at different percentges from the examined samples ranging from 2% to
8% (Table 3).

Coliforms other than E. coli persist in soil or on surfaces longer than will E
coli, thus, coliforms da not necessarily indicate faecal contamination (ICMsF, 1978).
However, presence of coliforms in ready to eat meals may be indicative of faulty
methods of preparation, handling and ple‘;nt management, which may lead  to economic
losses through the development of undesirable changes rendering the quality of the
products or even its fitness for human consumption.

On the other hand, some of the isolated microorganisms have been implicated
in food-illness e.g. Proteus 5pp, Citrobacter freundii, Enterobacter species and Klebsiella

pneumoniae (FRAZIER, '1967; BAILEY & SCOTT, 1974 PYATKIN & KRIVOSHEIN, 1980
and KRIEG & HOLT, 1984). %

Bacillus cereus which has been implicated in many cases of food poisoning
has: been found in 12% and 16% of the examined meals | and Il respectively, with
a mean value of 56.28+39.43 and 1754121 per gram respectively (Table 1).

Although Bcereus food poisoning occur only when the ingested food contains
very large numbers of cells, usually exceeding 10° per grm or ml, however storage
of moist processed or cooked pratein or carbohydrate food under inadequate refriger-
ation is the essential factor in allowing proliferation of the organism (ICMSF, 1978).
The ubiquitous nature of Bcereus, its role in Tood poisoning and its ability to cause
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a variety of severe infections are well decumented (GOEPFERT et al., 1972; DAVIES
& WILKINSON, 1973; GILBERT i_a'_l_., 1974 and TURNBULL Ei., 1979).

For food safety and quality assurance in aviation catering plant, measures in-
volved in the Good Manufacturing Practice System suggested by GORK, 1986b are
recommended. Moreaver, the ten golden rules drawn by (WHO, 1989) for safe food
preparation should be followed:

1- Choose foods processed for safety.

2- Cook food thoroughly.

Eat cooked food immediately.

Store cooked food carefully.

Reheat cooked food thoroughly.

Avoid contact between raw foods and cocked foods.
Wash hands repeatedly.

Keep all kitchen surfaces meticulously clean.

Protect foods from insects, rodents and other animals.
10- Use pure water.

rPETTYEY

REFERENCES

Bailey, W.R. and Scott, E.G. (1974): Diagnostic Microbiology, A Text book for the
isolation and identification of pathogenic microarganisms, 4th Ed. The C.V.Mosby
Comp., Saint Louis.

Davies, F.L. and Wilkinson, G. (1973): Bacillus cereus in milk and dairy products, pp.
57-67. In 3.C. Hobbs and Christian, JH.B. (eds). The microbiological safety
of food. Academic Press, new York.

" El-Daly, E. (1986): Prevalence of E. coli in a food serving establishment. Zagazig
Vet. J. 13, 90,

Frazier, W.C. (1967): Food microbiology. 2nd Ed. Mc Graw Hill, New York.

Gilbert, R.)., Stringer, M.F. and Peace, T.C. (1974): The survival and growth of BaCl“US
cereus in boiled and fried rice in relation to outbreaks of food poisoning. J.
Hyg., Camb., 73: 433.

Goepfert, 1.M; Spira, W.M. and Kim, H.U. (1972): Bacillus cereus: food poisoning or-
ganisms. A review. J. Milk Food Technol. 35: 213-227.

Gork, F.P. (1976): Uber die versachen von qualitatsmangeln bei tief gefrieren Fertig-
gerichten auf Fleisch basis in der Fluggastverpfleugung. Doktor-Ingenieur-Doktor-
Ingeniour-Dissertation T U Berlin.

Gork, F.P. (1986a): Safe personal hygiene in catering. 2nd World Congress Foodborne
infections and Intoxications. Vol. I, P. 689. Institute of Vet. Med.-Robert von
Ostertag-Institute, Berlin (West).

Gork, F.P. (1986b): Hygiene safety in airline catering through "Good Manufacturing
Practice" (GMP). 2nd World Congress Foodborne Infections and Intoxications.
Vol. I, P. 671. Institute of Vet. Med.-Robert von Ostertag-Institute. Berlin (West).

Harvey, RW. and Price, T.H. (1981): Comparison of selenite F., Muller Kauffmann
tetrathionate and Rappaport's medium ‘for salmonella isolation from chicken
giblets and after pre-enrichment in buffered peptone water. J. Hyg. Camb.,
a7, 219.

Assiut Vet.Med.l. Vol. 24, No. 48, January, 1991.




170

MEALS & AVIATION KITCHEN

Hassan, A. (1986): Microbiological quality of ready to eat most meals in air catering
M.V.Sc. Fac. of Vet. Med. Cairo University.

Heinemann, D. (1986): Problems in quality assurance of inflight food on log-haul flights.
2nd Woarld Congress Foodborne infections and Intoxications. Vol. Il. P. &75. Institu-
te of Vet. Med.-Robert von Ostertag-Institute. Berlin (West).’

Holbrook, R. and Anderson, J.M. (1980): An improved selective and dignostic medium
for the isolation and enumeration of Ecillus cereus in foods. Canadian Journal
of Microbiology, 26: 753-759.

ICMSF: International Committee of Micrabiological Specification for Foods (197 8): Micro-
organisms in foods I. Univ. of Toronto, press, Toronto and Buffalo, Canada.

ISO (1975): Meat and meat products. Detection and enumeration of presumptive coli-
form bacteria and presumptive E. coli (Reference method). International standard
ISO/DIS, 3811.

Krieg, N.R. and Holt, JL.G. (1984): Manual of Systematic Bacteriology Vol. | Williams
and Wikins. Baltimore, U.S.A.

Kunstler, M. and Ahlert, B. (1980): Airborne microorganisms in kitchen for mass catering.
Proceeding of world Congress of Foodborne infections and intoxications, Berlin
(West) 29.6-2.7-1980. Publ. by Inst. of Vet. Med., Berlin (West).

Lufthansa, S. (1986): Recommended standards for quality assurance LSG, Frankfurt,
Germany.

Munce, BA. (1978): Microbiological hazards of airline catering. Food Technology in
Australia 30: 470-476.

Roerts, D. and Gilbert, R.). (1986): Microbiology of airline meals. 2nd World Congress
Foodborne infections and intoxications. Vol. I, P. 701, Inst. of Vet. Med.-Robert
von Ostertag-Institute. Berlin (West). >

Turnbull, P.C.B5 Kramer, 1.M.; Jorgensen, K. Gilbert, R.J. and Melling, 1. (1979): Proper-
ties and production characteristics of vomiting, diarrheal and necrotizing toxins
of Bacillus cereus. J. Clin. Nutr. 32: 219-228

Pyatkin, K.D. and Krivoshein, Y.U.S. (1980): Microbiclogy with Virolagy and Immunology,
2nd Ed. MIR publisher Moscow.

Who (1983): Mass catering. WHO, Regional office for Europe, Copenhagen. WHO Regional
publications, Europe, Series No. 15. >

Who (1989): The WHO goldeo rules for safe food preparation. world health. The maga-
zine of the World Health Oranization.P. 30. June.

Yassien, N.A. and El-Essawy, H.A. (1990): Bacterial quality of read to eat meals in
air catering. Vet.Med.).Giza 3& No. 1, 1-9.

Assiut Vet.Med.l. Vol. 24, No. 48, January, 1991.




