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Project title : Prevalence of Salmonella in Chicken and Their Products
Name of Investigator : Knengsag Saitanu
Year : October 1993

on-typhoidal Salmmdl%; - Z@ important food bome disease
' animaleaweie
E

world wide including Thalland:imi : the main source of human
infections. Serveral studies on l : were reported. However, a few
studies have been done in Thailinds’ The _ report were to elucidate the

prevalence of Salmonellae in poults
Imonellae. The samples were from
ivestockDevelopment (DLD)

1. Atotal of 812 pot
poultry farms (280), retail fest
(173). Tt was found that 8%, 7 e above sources were positive

for Salmonella. Seventeen serovass ‘:ﬁaﬁm n@nﬁ which Salmonella lexington,

3 serovars idemtified,

5. amsterdam was the most ¢ Serovar.

i mﬁmxﬁmmx -
L 3Rl da) i

frequently mnmnumted than other samples, while feed left over in the layer house and drinking
water in the parent breeder house were the most commonly contaminated. Of the total of 1,488

samples examined from all flocks, salmonellae were recovered from samples of litter (42%),
water in drinking troughs (36%), feed left over in the feed trays (28%) , water in the main tanks
(17%) , cloacal swabs (13%) and stock feed(8%). The most common serovars associated with



the broiler, layer and parent bro:d=r flacts were Salmonella blockley, S. weltevreden and
S. amsterdam respectively.

3. A study was conducted to determine the presence of salmonellae in raw chicken
meat, giblets (liver, heart, gizzard) and cooked chicken products (meatballs and sausages) in
Bangkok. A total of 1,135 san‘:plcsﬁ_ oll nine open markets, nine supermarkets and

four poultry processing Plﬂrﬂg {/j
o w«? mmmﬁm meat samples, 190 (86%) of

provinces and
830 samples for iz A ffom both egg shell and egg
contents, Egsfrnm i nmhuswﬁemnu:mnntedmm smlnmdlaennegshaﬂ (13.2%)
and in egg m 4% m It both on ezg shells and
m@ﬁ Hﬁ re found on egg shells

ectively. Ffom the 134 strainS-fested, twenty-four

%ﬁi‘iﬁﬁfﬁfﬂmmﬂa SN

predominmnly encountered, 4.8%, 4.3%, and 1.4% respectively. Only two samples were

contaminated with S. enteritidis.
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[SOLATION OF SALMONELLAE FROM POULTRY FEED
AND FEED INGREDIENTS IN THAILAND

K. Saitana! and J. Jerngklinchan®

| Deparmment of Veterinary Public Health and *Division of Veterinary Microbiology,
Faculty of Vererinary Science, Chuigiongkorn Uriversicy, Bangkok 10330, Thailand,

awralur!upunlh-yfudmmmg

farms (280), retail feed shops (359) and Degartment
found that 8%, 7% and 5% ufthmhs!'mm

Seven zen serovars were confirme
were 1he predominant organisms. Io
mater als used in preparation @i
posith e. OFf the 23 serovars iden

INTRODU CTION

-
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‘}*ﬁ

Cur B =vigns swediss indicated tha

and =gz3 6 Thadand wers highly confimi
Suimoneilze (Tamgklinchan o2 af,, 1994 ; S u«f.- %

.....

i8%a), I order @ contel Salmeneflas in ,,r:m:l"'%+
radues, the applicesion of HACT? (Fazand Apaiygs
C ‘tical C3n 2ol Point) was =commend=d (Sisitnmen &
. 1987, "he crganism might c‘uﬂm ane or mof

:r.. pqull:ar pmduc:mn :.'la.n arjd ~poy
ool um:ms {ﬁf"&t
19?5 Smr::usv:'l er al., IEE'} Y , thers IS a
saucity 2f in"ormation in Thatland @ occurrencs of
Saimoneiize 'n w matsrials used for ponimy fesd
precaraticn :nd finished feed. Therefcre.the purncse
of this stud 5 0 -xnmmﬂh&irﬁfdh‘ﬂ! biSaimbreite
in raw mate:ais collected fom fescmills and fnisned |

poultry feed

MATERIALS AND YRTHOHS

Animal feed ingredients

Seven wndred and ninety-eight samples of 28
different raw materials wers collected fom four
feadmills which produced sbout 50% of the pcuixy
feed {n Thailand. Samaples wers collected immedialy
after arrival at the fesdmill to0 avdid oss
conamination. The samples were coflected decing
Marsh throush May 1992, All samples wers temed
wimnn one week after arrfval at the laboratory.

7 féwu-r feed

' picete, GlgnI.qrﬂ't

' The sampies were from poultry
veSiooic ment (DLD) (173). It was
he abanmre positive for Salmonella,

neila lesinprom, S, blockley, and 5. amsterdam

poultry feed, 798 samples of 28 different raw
tested. Sixteen items of the ingredients wers
the most common serovar.

) [Eignt hundted ind twelve samriss of Saished
pquﬁ'? feed Wems gollected duving March {591 rucuzh
Atusy 1592, Thev came from retil feed shops (259
:J-aeh? farms (280) and Cecarmment of

Live Cevelopment (DLD), Ministoy of Amicalnz=
and oves (173). Samples fom DLD were
coils Ev T -.:::mmi oifcizis during routne

; : a3 uncpensd samples
Smpl.u mm-f‘ shedismly or gilerwise kaot 2
wesks after amival am- .abcmm.

Isolation and Edem:iﬁdnﬂm of Salmonellae
Twears-Gve 1o 3y qrams of the ingredizarg and

?&mﬂﬁlg@uﬁy‘fﬂd’mﬁwm into a stecils

Stomichier 54z, Beferad pegtone water was addad
9 dmes (vf¥) of the weighed sample and homoganizad
for | min nStomacher 400 (Sewprd Madicai, Londen)
and them, lmmmfw 131'”;1"“5 With a | ol
pre t broth was
inocularsd  ontn  modified  semi-solid Rappapert-
Vassiliadis (De Smedt and Bolderdijk. 1987) but

withcot the meorporadon of novobiocin.  The
inoculated plates were k2pt in a plastic box and tightly
coversd (0 prevent evaporation and incubated at 42°C
for [8h. Thres colonies of motils arganisms or the
confluent growth which exizadad from the inoculaZcn
area were stabbed and sireaked on miple sugsr iron agar
(TST) ard lvsine iron agar (LIA). Colonies exhibidag
typical reacdion on TSD 2od LIA afier incubating at
37°C fer 18 h were purified and further charactetised

Jumnal Veterinar Malaysia. 1994, 6 (1), 21-24
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Sigchemically (Siliot: er of., 1988}, The culbirss wers
then tested by slidz acgiutinaden technigue using
Satmanelle pelvvalent © antisscum, Isolatss of known
o, T groupings were sent to the WHO National
Saimonzila and Shigella Center, Division of Clinical
Pathoiecy, Depastment of Medizal Sciencs, Ministry of
Public Health, Nonthaburi, Thailand, for complete
serctvping.

RESULTS

The incidence of
Shuwn in Tables 1 ar.rd 2

-re.mI fu:ri shops, DLD
and 8%, respectvely..s
found in the samples co

Table 1. Sourcs and
which Salmonellae was'

Placs of sampling

Hetail f=ad shop

Deparment of
Zivestcck Developmant

Pouitry farm

'_Table3d. Animal

ragklinchan

DLD and poultry farms wers 5. lexdingron (20 isciaies),
5. amsterdam (6), 5. blockley (3) and S.senftenberz (2),
moo v dvely, The percentage of animal fesd ingresdents

sonininzied is given in Table 3. Salmanellae wers

found in 16 various types of fesd ingredients. A nong
..hﬂ 3 kinds of raw materals of animal source;, 54
(15%) samples of fish meal were contaminated wiiile 3
out of 16 samples of pouitry by-products and | cut of
10 sample of bone meal wer= positive. Twenry sight
serovzs were isolated of which 5. armuterdam (28
isnlates) was the most common (Table £).

feed ingredients from which
menellae was isolated
No. of No. (%)
gampieg positive
16 3N
i | Z4(135)
10 (1)
14 S5t
2 (5N
= TR
4] 10(2%)
i9 <20
:
29 1N
20 2007
i3 L)
15 L{t)
0 L)
163 Q

{is), {m mexl (12), l’.‘nmrur. mest (;G}.
0}, Crmshed oyster shell (3}, Crushed gae
. Pea mut {2, C-unnd.nc: with shell (Z)

“"”‘””’ﬁa\mm umaﬁwraa

S. pﬂmph B

5. bredeney 2

5, emek 2 -

8. mbandaka 2

5. weltevreden - 2 -
Others 2A 5B [
212 = Department of Livestock Developmens Miniszy

of Agriculture and Cooperation;

A = §.poona. 5. poirdam (1 each);
B = S cerro. 5. emeritidis, 5. orion, 5iennesses and
rough atrain (| each);
C = S rizen(l)
= Mot found

Contamination of feed namrally or artficially
with Salmonellae cause salmohellosis in animals
(Schieifer er af, 1984: WHO, 1985). How:ver,
elimination of Salmonellae in fead can be achievel by
the application of CCP (ctitical control points)
{Simonsen er al., 1987). Reports on the percentage of
poulry f=ad contaminated with Salmonellae varied Isa
er al. (1963) mponed 244% animal fesds vere
conaminated with Salmoneilae, Others found thig 4-
19% wers contaminated (Barbour er al., 1983; MNal-but,
1978; Muldsr and Van der Hulst 1933 Sato er al..
1982: Girag er al., 1985). The number of cases (%) in
Thailand was much lower than in Canada and Leb: non
{152 e al., 1963; Nabbut, 1978),



Tabie 4. 3al wneila serovars isolarsd Fom animal feed ingredianis
Serovar Fish Peanut Rice fpil- | Peplwv  Brewers  Othes Teal
meal shell ban ipil by oroducs graing

S.oonseum g - 1 1 - 2 - 9
5. agore - - l . . - I A 3
5. amsterdem i3 - 3 3 i - 88 23
S derky - i 2 = . . 1
8. kavana 3 - - & 1 - . 4
5. kenrucin | . . . . - ac 3
8. mbandaka - - il ' - - 2 - 4
S.erion 2 - = "\\\ // - . 10 3
5. paratyphi 8 1 . N // ! - - 2
S. rissen 5 - _::_%L . é - 1£ 6
5. rerrtenbery 3 - e — 5 2 =
5. tennesses 2 s - 2F 5
S, oyphimuriun 1 \\ - 26 3
Others 15 N 4L . 2

A=lima-stora{l szmple); 8 =1
21 © = Sunf:wes grain sneil {13, S
sovbean shell (1), Sesame meal (i}
S.worthingron (2 cachl, 5. cerro, 5. geminag

f=5 meleagricfis (1); X = 5. stanley (1Y

5 Fa g

LY

Of the 28 ingredients of ‘
gentominated  Salmonsllae contaminatiog
mazis, fZsh nesd. powicy byv-nrodusis ant
was refatively low. In Sw:'_:'t unpumd Sst
tzuizmminated as migh as 2155 denending 2n gt'e

£ . -

of the prodiict (Gunnarsson eg, el 1974). Sﬂ'&ai /
workers recaed thar the ate of Salmonellae

;1 "‘e '?:5*

e

oeller {2), Rane-sesd (1}, Lime-sione
{1' E = 3one meal (1Y F = Domeste
gruna (3}, 5. Sareilly, 5. montevides,
#:,‘_S regers (1 each); I = 5. melecgridis (1%

Mes. Aroon  Sangtmkuinenmtr, WHO
S@monella and Shigelle Tvring Cener.
B of'futiic Fealh, Nenthaburd, foo identifving

Soning the caltmres,

Sem 13-38.4% (Karlss

mngad :
Merds er of, 1970 Stcu 2 al.f 73 Smg gl
1682, We found tha 5, et was the most

Frevalent seezvar in poultry fesd wl-ga S. amsterdam

was most mevalent in _ 1 -

szrgvars werd also foung

l.Saitmu-Ul.puinsﬁ:d ara), o
Thatiand (Je ngklinchan #Mz!,, 15?4 Saitenu ef

Wﬂ} The mm smd-:.r revesjed that contamin

i kot Aot 119 B

in pm.ﬂn'jr m i
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PREVALENCE OF SALMONELLAE IN BROILER, LAYER AND
BREEDER FLOCKS IN THAILAND

1. Sasipreevasan’, I Jeascximesan -, C. Koowataxavtxoe®

and K. Saimasy

: Deparrmen: of Veterinary Medicine: * Divisi af of icrobiology: Department of Veterinary
Puniic Health, Faculty of Veterinary 58 \\"\‘ hveriry, Bangiok 10330, Thailand

-;,!__‘ _ s

1 MARY 4

Sulmonellae were Jerected i irieen g-oilerflocks, IX Trver Hocks and T parent

breeder flocks in Thauis 1992. Sulmonellae were
isolated from samples g g)warer. cloacai. wabs. faeces and litter
Srom all broiler and ar@eayrdbc ks ands ™% lwyer lockseErom broiler flocks,
litter samples were mauelfregite) onigmingred | sumpfe:, while feed
left over in the laverouse Kirevare) :_‘ e parentBreeder house were
me mave commoniy cgiiapfingtagd O Sdiear " sampies examined
from all focks. salmahie!la vdrefrecoverid srom wies oflitrer ' 42% 1, water

in drinking troughs™ 36 4 % ). water in the
praite ramics I T . sloglGl — Yeed §% .. The mosi common
zergvars associzied wigh thalbroffe ' ent Breeder Socks were Saimoneila

m i many countriss (WHO,
& considered major sourcss of
gellas are freguently detected
pand 1 Daencorom er al..
caf, he infected and.
IA

Saimoneilosis is an impopfint Quelic heals
1983 D’ Aoust, 1989 and poultry mes
infzction (Cowden et o, 1999 HuzipSaey,
in poultrv meat, eggsand in rocass
1992 Jerngklinchan er
oreontaminatad widPs
al., 1747). Birds infecte
10 deraor because they S! REH e hens can ransmit
sajmoneilae vertcally ,l ovary orf ovicUes ot ov [aecal consaminaticn of the 2zgs
and subsequant sheil penetration (Cox of ai.. 1973: Humparey er al. 1989).

Tais paper reports a sulidgsinto she prevaiencgof salmonsliae in selectad brailer,

TRUE IENANENG

The study was carciad out from Qcighber 1561 to August ican

AN SANANINALL

size from 1,000 to 3.500 birds were chosen at random. The foilowing sampies were
collected, 2 to 3 samples of feed in the warzhouse, 5 to 9 samples of feed left over
in the bird house, one sample of the drinking water from the main tank, 2 1o 4 samples
of water ieft overin the drinking trough in the bird house, 10 to 20 cleacal swabs, (4

o8 1 Simonzen ef
padmay te Jidtcult

Pa

* Addressee for correspondence.
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samples of litter and 20 to 25 eggs from each flock. Water samples (200 ml) were
collected in sterile bottles.

Laver Aocks
Fifteen laver flocks of 1.000 1o 3.000 lavers were selected. with up to 2 hens in each

cage (30 « 40cm). The samples collected w as for the breeder parent docks except
faeces from under the cages were colle W aof litter.
9.000 bi were sampled as for the

Broiler flocks

Thirteen broiler focks of
bresder parent Jdocks ex

Isolation and identificati

Ezgs - ]
Pooied sampies of 3 s werafnings=d o’ Tis ith 100 m: 27 sufered
peptons water | BP ! (0 mda ubseguantiy zently
rubbed through the bag fg ia attackad 1o the shell.
Egaos were then removegifror conei for | minand
flamed o disinfzct the$hell £z22 ‘piacad :atc another

sterile tag. ."1.. r contentgeiic vifh : 1 n oﬂemzm‘l Tarlmunin
Stomacher 200° 1Sea vighical. En% nagdico, ¢ BPW arter washing
the egg sheils and the emuifionfor ‘_ﬁ_ , : rﬁ e.reu as the samples for
isolation of saimonellae m ither 3 or the su8 contents..c esr:ec.ﬂei'-
The sampies were incubated 18 hd o C e e B | ml was inocuiarad at the

edge of the piate onto modi d gerai-<alid. Rappasoy:- Vassiliadis 1 MSRVY medium
(De Smedt and Bolderdijk. 193 ; =n. The incculated olates were
gently clted to allow the pre-e T the entire circumifrance of
ihe piates. and incubated for ies of maotile arzanisms or
the conduent rrowriwl erz siacped and
streaked on triple sUBsron-asm L.Chionies exhibiting
tvpical r2aczon on A nd LL t&’ vers suried and
further characrensed , res wers than tested
by slide aggivtmation using Sadmonetla polvvilent U antiserums Isoizt2s of known
somatic Zroupings were sent (o the WHO Natoaai Saimonella and Shigzila Center,
Ministry of Puanc chlﬁ.ﬁpmhanun. Thaiiggé. Jor complete serotvzing.

el UELINENINEIN
Water Iy were ce‘mtuz:d for Zdmin at 2.0 . Ajler Jounng

uﬂf’the s.mcﬂa nt. 100 ml of BPW was aed ohe ::n%ﬂe bouit which 'wasshaken

W’W PSR T8 T

Feed and Gitter samples of about 30 to 100g were mixed in 9x of 3PW in
stomacher bags. incubated for 18k at 37°C and :xamined for salmoneilaz as for
2gg samples.

Cloacai swaps and faeces samples
Ten ml of BPW was added to the tube containing cloacal swabs incupated for 13 h
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SALMONELLA [N POULTRY IN THAILAND 179

were reared on litter like the broilers. These results may be due to the feeding systems:
in the breeder houses automatic feeders were used while in the broilers, conventional
feeders were used. Normally there would be little or no feed left over in the avtomatic
fesder. but large volumes of feed were left over in the broiler house and the feed rays
were not cleaned. During sampling, feed left over in the breeder houses was collected
about one hour after feeding but in broiler houses. feed left over was collected at least
4 hours afier fecding. Thi ¥ in collection would have increased the chance of
¢ross camnmmauun From [ie |

Litter in the broil

ntaminated than in the breeder houses and
this mav be due 1o carriers in broilers, 25%. ;ompared to
4% in the breedens | iftensive rearing ol broilers. The high
contaminaon rare: ‘ mlitter; feed and drinking water left over in the

chicker housessure simelar to)othe iseiBhana er of., 1979; Laneiloc er al..
1986: Renwick el 19971, g rence 15 that the high litter 2nd cioacal
rate of cogufin ubTin/Ubi have. due to the contamzated surface
water suppiy, ligh sai llae found in drinking water and feed left
over in the®irddholisés resulted , eontamination [rom :he chicken
faeces, Salimopéile ymav @lsc contaminate. e rs and be localised dez=p in the
skin (Thoma§ and McMukin. 1950V and 8 ila contamination on feathers
and skin cofitagir -casses g (Daengprom 2: 2. 1993).
Saimonellae ware detected in g rem lay onlv. Ezgs and egg sheil may be
infected frogiih: nd drihe cioa : d. 1973, It is wor:z aoting that
the breeders 2ogds weére fregtrc gnellac and therefore the bresdars mav not be

a major sourcd ot T 1erciul pouitry production. ,.
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Occurrence of Sair neilae in Raw Broilers

and Their P ){}9 in Thailand
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sz2lmonellae in aw chicken meat. gi
and cooked chicken products (meatbal
Bangkok. A rowl of 1,125 samples. co
markezs, nine supermarkets and four poulry

were sxamined. ..;.... 3

Saimonellas were isolated from 167 (665 of-r&bhmkm _'_. ;
mear sempiles, 190 (36%) of 221 samples of glbicf.s and ‘?‘l 105, ‘J-* oy

of 209 cooked products. Out of 678 jested isolates; 46 S'tl'l:ll:ypﬁ
and one rough strain wers ‘mni five € MOSt COMMON Sero-
types isolated from chicken meat Weje Szimpretis '
monellz virenow, Saimoneila entavisin

Salmonella pararypni B: these accoufited for 14, 12 12, 9 and
9%, respectively, of the strains isolated /in this smdv. The major
isolates  from giblets were 5 virchow, Saimonella hemtucky.
3. enteritidis. Saimonella agona and 5. Hocklsy (15, 13, 12, 12

and 11%, respectively). Salmionella derf {33%%) was lhumm:m :

most often isolated from the cooked poultry prodicts.

Key Words: Chicken meat. chicken meatball, chicken sausage.
salmorellas

Salmonellosis is'the most prevalent foodborne disedse
in many countries worldwide (reviewed by 2). Foods of
animal origin. especially poultry and poultry products, have
been incriminated in the outbreaks of human salmonellosis
(13). The rate of salmonellae conmamination of broiler
carcasses, ejther from processing piants or retail markets,
has been reported 10 vary from 5 o 100% (2,9,10). The
isolation of these organisms from carcasses in retail mar-
kets in Thailand has been the subject of isolated repons.
Rasrinaul et al. detected salmonellae oniy 10 sampies from
130 chickea carcasses (8). Later, Kanarat et al, (6) found
that 27% of 4,990 samples of frozen chicken meat from
medemn pouitry processing plants were contaminated with
salmonellae. From these two studizs. the prevalence of
saimonellas in broiler meat in Thailand was considered 1o
be relatvely iow,

', sushges, in”’.r‘

o, CAutalongkom Lnrvermiry;
% of Veterinary Seience, Chulalongiom Universin: and
le‘ Develoomens, Minisery of Agricuiture and Cooperanon. Sangkok Tnaiand

! ._'1 Imgmd Febmary 18, 1994)

[n this piper, we report on the prevalence of Saimo-

2 &tHct in chicken meat, gibless and cooked products (rheat-

balls and sausages) collected from retaii markets and pnul-

sty prmmﬂ plants.

MATERIALS AND METHODS

_ A total of 705 samples of chicken meat and 221 of giblets
wwheart and girzard) were collected during Oecrober [99]
ll:lrmgh ﬁ.u;u{ 1992, Samples wers obtned irom nine opan
L5 11& sampies of chickea meat and giblecs,
mmwi'.i supermarkess (138 and 105) and four process-
ing plants (553 sampies of raw chicken meat). Cooked products.
namely :nmm meatballs (54 samples) and chicken sausages
(125), also were collected from the supermarkets. The sampies
were tested upon armval or wers stored at -15°C for no longer than

4 mml;u Mast ofthe-aw chicken meur samples from processing

plancs were frequetuly istored at freezer sempesature.

“Isolation and identificarion.

‘Frozen samples were ‘thawed at 4°C cvernight. Twenty-five
grams Jof liver, heaft, otie i) §kin and muscle of raw chicken
meat (Werg weighed and’put intd a Stomacher bag containing
225 ml of buffered peptone water. After stomaching in a stomacher
400 {Seaward Medical, Engiand), the sample and peptone water
were incubated together in the bag for 18 w 20 h ar 37°C, After
incubation, 0.| mi of sample was inoculated on modified semi-
solid Rappaport-Vassiliadis medium (MSRV) (3} (without
novobiocin) at the edge of the plate. The inoculated plates were
genily tilted 1o allow the pre-enriched sampies Lo cover the entire
circumference of the plates, and then the plates were incubated for
1% 1o 20 h at 42°C, Three colonies of motile organisms or the
confluent growth which extended from the inoculation area from
each plate were stabbed and sreaked into miple sugar iron agar
(TSI) and lysine iron agar (LLA) slans. Colonies exhibited nypical
reaction on TSI and LIA were purified and further characterjzed
biochemically (). The culmres were then saamined using the
slide agglurination technigue with Saimenella polyvalent O and-
serum, A-65 (0:3-0:65), A-1 ((:2-0:16) and groups B{0:4}, Cr0:T
0:8), Dr0:9: 0:9.46: 0:9.46.=7) and £0:2,10; 0:1.3,19). Isolates of
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imown somatic groupings were sent to the World Health Organi-
nation (WHO) Natonal Saimonella and Shigella Center, Division

of Clinical Patkilogy, Depanment of Medical Science, Minisry
of Public Health, Nonthaburi, Thailand, for complete serotyping.

RESULTS

Salmonellae were detected in 66% of raw chicken
meat, 91% of liver, 80% of heart and 80% of gizzard
samples (Table 1). The recovery rates of salmonellae from
samples collected from supermarkets was somawhat Iﬂmrr
than those from the open-markets. Samples collected from

(ucken meat

14

809

pouliry processing plants were less contaminated (S1%),
than those from the retail markets.

Table 2 shows the levels of salmesellas contamination
in chicken meatballs (12%) and sausages (9%).. ~

Among the 678 Salmonella spp. isolated (Table 3), 46
different szrotypes were found. The most common sero-
types were 5. blockley, 5. virchow, 5. enteritidis, 5. agona,
Salmonella anatum, 5. hadar, 5. kentucky, 5. parathyphi B,
5. derbv, Salmonella amsterdam, Salmonella montevideo,
Salmonglla emek and Salmonella stanley.

DISCUSSION

§6% detection rate of salmoneilae from chicken
much higher than previously reported (6.3). As
i:':icktn meat and gib&:f.s in open maria:es were

Gibles

Liver a4

sraain % 59” Mo, of jampies Tasten positve + TR

738 S
Giﬂﬂ.ﬂl l-;l_ |§4 :? }s-a
123 is 13
(2 (36)
2 200

NT = not =sted. i L
TABLE 2., Salmoneila serorypes from raow and coox.
Salmonailas Tooi
sETUype | G b
5 blockley 64 (14 201
5 virchow 5T (1 28 (15)
S enteriridic 6 {12y =Un
5. hodar 'y, 459 1 {6} .
5. poraypni 8 - - 3 - . ELv i) o |
= ﬁﬁﬂﬂ@ﬂﬂ%iw NI 5=
& anarum 21 11 4 9 - 79 20D 524
S. kentucky ‘L,Is B 9 1 19 (4) 24 (13) 1(5)
5 emeic - 14(3) i) -
& gmsterdam & (3 -
5. derdry 32 TIE3)
I montevideo 3 (2} 34 -
Other serorypes "4" I.: llc . 8“‘ ?“ ﬂ" 50 21 (L1) TE3
Total 148 105 141 8s pri | 178 467 (100) 190 (100 21 (1000

CM =Raw chicken meat, G = Giblets, P = Cooked produces (mestpall and saunsage).

*=  Mumber of positive sample.

=  Number of positive sample (% of positive sample).

* = & sandiego (5), 5. senfrencery (4), 5. poona (3), 5. muenchen (2), 5. womaingon (2): 5. aibany, 5. oredemey, 5. Avimingross
5. london. S. thomson, S. ryphimurium, L1,4 @ 12:!, and L53 : Z_ : - (1 each).

= 5. albary, S. bovismorbificans, 5. Avimingfoss, 5. ::n_;&mis. 5. loidon, 5. susenchan, S poana, 5, jainmpaul. 5. ;andiego. 5. senfienzers,
5. worthington, 5. rypamurizm and rough soain (1 each).

- onig {3), 5. xrefeid (21, 5. falkensee. 5. infontis, 5. londor. 5. muenchen 3. panama and £ sainmaui (1 szch).

i= neiceibers (2), 5 amsterdam. 5. meleagridis, 5. panama. 5. wangswortn, [ 912 : - and 15 3, 2 : - 1] zach).

anio 13V, 5. trefeld \2). 5 lexington and 5. nvprimerium . excd). )
iprdon 13, 5. chester (3), 5 elbanv (2), 5. zandiego r:‘:. i m:rdn:m 5. gugusiendors. D dovicmorfibicors, I reweilers,
muencihen, 5. renfrenvers, 5. oprimunum, L4 (2 -.and £5.3 1 L -7 =enl

o

v
) l.

=1 i L bl

g
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gienic condition. The carcasses are piled up on tables
without cooling thersby favoring the crowth of endogenous
Salmonella and other human bacierial pathogets. In the
supermarkets, chicken mea: was packed in styrofoam,
wrapped with transparent plossic and ko0 la the refrigem-
tors. These conditions not only recuce the potential fu-
cyoss-contamination bur also retard bacterial growth.

The average contamination of raw chickea meat from
the four processing plants was 51%. Contamination rate of
the samples from processing plants A, B and D were 94, B3
and 75%, respectivelv, whereas that of samples from plant
C was only 16%. It might be explained that the chlorine
de at the ini:: of chill tanks in plants A, B and D Vs

ism., including salmum:llae {I.,.IL;'Z}.
chlorine concenmradon was 10 10 20 opm (L&
The mute of saimoneilas conuminabion.4
zhicken products was 10% (Table 21 Tl '

=uh=r before meszmg or durning :
resulted in cross-contaminaton.
Most of the common serotvpes. =xcép
5. omsierdam. 5. monrevideo, 5. :mek.
5. parathyphi B. found in chicken meat
—osi prevalent 10 serctvpes found n hi
saimoneliosis in 1291 and 1992 { Aroon-Parsonal
czmon., 7). Seimoneila enteritidis st oc d
i=n most common serovars in humans and chicksen
{7} The Jollowing vear. it ranked
isciates of salmonellae Hmurn-? rsanal

57 < ":
bir mmf 278

University, We thank Mrs Amon Bangiakulnomb, head of WHO Ma-
tional Salmonella and Shigellz Center; Depamment of Medieal Science,
Minusiry of Public Health, Nonthaburi, Thailand. for typing the strains and
Professor B A. Robinson for reading the manuseripe.
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DETECTION OF SALMONELLAE IN HEN EGGS IN THAILAND
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N
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Ahsmtr. Two *‘muﬂnd !Md mlﬂ(

fer .=su'1g_ Isolation al
markets were contaminaied
10.4%%1 sampies yieid zosit
farms. ;aimoneilae wers foungds

MINAES Wity 5 snreriigis,
other :a 238 cantent sespedived

INTRODL

Human ;aimoneilosis i3 2 oubii
blem woridwide and food animals ingl
species ars consicered as the major murtwi' ﬁﬁse
infections. Recsntly, thers have bes=n
ports in criminating hea's eggs as_the %
the infection. I’Chanma.n gt im=

parey, 1990). The ;mvalenﬂ-.: {
products, such as rozea unpas g
ranged Trom 32%% (Wilder and MacCready, 19‘66}
to 34% {Garuald.: er al, :9159} [ﬁwr the con-

i o . 5

g

salmonellas'fn eggs was in Egypt, where 10% of
table eges. were positive (WHO,. 1983). [n Thai-
land:. no:confirmed egg-associated outbreaks of
buman salmenellosis have besn reported aithough
sporadic cases may weil escape detection. In order
to prevent and control the transmission of this
foodborne pathogen via eggs to man, we should
know the prevalence of the organism. The pur-
pose of the present work was to assess the in-
cidence of salmorellae in eggs collected from r=-
tail markets as well as laying hen farms.

T4
Ja

f Veterinary Microbiology; and ‘Department of
ulalongkorn University. Bangkok 10330,

d o7z contents. Zgos from =il
dun 22z cpotents 1 3.9%). Thres
[ (1886 :amoues from ‘aying hen
nd 1.2, msoectively. From the
myterzam wno 5 [pprinm-

\! :\.p"'“" WD SAMOIES Wwere conta-

zre on eog dnelly and the
D METHOQDS

{ thousand four huadred and 90 2ggs wers
i r'rum {4 opea markers and 9 supermar-

7 laving hea fanms from October 1991
e 1892, Gr ""c I+ open markets, 2 io-
ngl one 2ach in Chon Burn,
Jurz, Naxhon Ratchasima
g . Ail supermaricets wers
: gkok. Theseven laving hen farms wers in
~ Chaon Buri (2 farmsl, Chachoengsao (2), Makiox
Pathnm (1) and Saraburi 2k _'1= numpers of 2255

ts, 3 ets and fa.rms werT
frequently 'n:.'i'ny

 contaminated wnth fm witle those from e
markets wege always clean. Thejeges were sor ™

HNATINYRE

Mmhnmmdﬁuﬁﬁu&m

r -l\:i--‘-“-

Ezg sa.mple; for saimoneilac mianuu ey g
ymrped.m pools of 3. of 2 total 2,490 egps, |
sampies were obtained for analysis. Eggs =
piaced in seerile bags and thea 100 ml of buflis==
peptone water {BP'W) was added. They wers G
in room temperature for 30 munutes and suise-
quently gently rubbed through the bag for [-*
minutes, in orcer o releass bacterta attached on
the sheil. Eggs wers then =moved from the bag

Yal 25 Mo, 2 Jupe | ¥4
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and placed in 95% ethyl alcohol for 1 minute and Table 2 demonstrates the serotypes of salmo-
Named 1o disinfect the shell. Eggs were then cracked nellae. Twenty-four serotypes werz confirmed
aseptically and placed into another steq from 134 tested strains. Generally, & cerro. 5.
The egg contents were diluted with 300 amsterdam and S. :yphimurium were commonly

and homogenized for | minute in & Stomache; d on egg sheils and in egp contents no martter
{Seward Medical. England). 8 comnt. mﬁ the origins of the samples.

BPW after washing the C e —

sion of egg contents wa—l-ilnlifws e —

ples_for_ isolation_of_salmene “ugg;:‘\ DISCUSSION
= ‘. Y -'47 ' B 'Flﬁh

d appear (rom the presest, smdy th:.t

of salmonellas on egy s ﬂtd.s aml m

e2g Lsamcmgn."‘l:muofmnmmmn-
uon of 2 shells from the markets varied from
3..5 16.:4% while tbe contamipation n =gg com-
! maug:d from 1.2 - 4,1%. The contamina-
df;cggs may occur through tragsovarian pas-
aullorum and 5. gallinerum commonly in-
ies of layving hens and te organisms
transmitted o the voik of the cggs (Bryan,

763 Pomeroy, i984; Snoevenbos. [F84). With
- ner saimoneilae there 15 some controversy as o
’ e o wiie lihow often this occurs. Shivapransad 2t af (1990)
— and Forsythe er i (1967) could detect 5. mterii-
ol is from the sheils but not from contzats of eggs
Table 1 shows the pr of salma ir _ ,a?rb d fpem =xperimentaily :nfected henms.
eggs. Salmonellae the T, Soxer af (1973), Timoney er of (1989)
egg shells, from [w v et af (1980a) detectzd salmonellae
12.2, 16.4 and 3.3% ', ¢ eonienis in their sxpecments which
open markets, s Arm 14t saimonellae other than 5. puilorum
uvely. The egg con were found 10 be positive and 5. couid undergo vertcal trans-
in &.1%, 3.4% and 1.2% .?f' the sampie.umrm npm mission. Infected hems excreted salmonellas in
markets, su arkets . I‘:u:s and this may contaminate eggs (Forsythe er

:wc'rr. inr:nhatu:l for 18,

Only 3{0. 73). Salmoneilas contamina-
that salm solated from. eaf uluuiva.ndpcnm:mm‘lm
shells and céirftents. chunmﬂanmlc m::ubm::r:: and voik sacs (Wil-
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Table 2
Salmonellae serotypes from hen eggs collected from retail markets and layer farm.

Open markets Supermarket Farm
; Total

- - 40(4,8)°*
£ = 36(4.3)
- . - 12(1.4)
- - 6(0.7)
- - 60.7
= A 3(0.6)
- . 40.5)
T 3(0.4)
« - 3(0.4)
¢ g 20.2)
oo 1762y

! I3418.1)
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