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Abstract
Antimicrobial Susceptibility Testing of Salmonella spp. In Nam {Fermented mince meat
pork) at the markets and supermarkets in Chiang Mai province.
Duangporn Pichpol, Pawin Fadungtod, ThongKorn Maeyam,Chuleeporn Saksangawong,
Sahathep Chantharawimol, Nitaya Chanayad
Veterinary Public Health, Faculty of Veterinary Medicine, Chiang Mai University.

Total of 178 Salmoneila isolates from 61 samples of Nam were send to identify
serovars at WHO National Salmonelia and Shigella Center (NSSC), Bangkok, Thailand.
The 18 serovars of Salmonella were S.Anatum, S.Corvallis, S.Derby, S.Havana,

S Krefeld, S.Lexington, S.Montevideo, S.Muenster, S.Crion, S.0slo, S.Panama, S.Rissen,
S.enterica subsp. enterica ser.3,10:-:Z6, S.enterica subsp. enterica ser.9,12:-:1,5,
'S.Senftenberg, S.Stanley,and S.Worthington. S.Anatum (67/178) were found the highest
serovars in this study. The second and third serovars were S.Rissen (28/178) and
S.Stanley(22/178). The antimicrobial susceptibilities characteristic of these salmonella
were discussed based oi'n the resuits ascertained by the disk diffusion method and used
4 antimicrobial agents as tetracyclin erythromycin ciprofloxacin and
amoxycillin/clavulonic acid. The percent of antimicrobial resistance of Salmonella
isolates were erythromycin 98.88 % tetracyclin 68.54% amoxyecillin/clavulonic acid
5.06% and ciprfloxacin 0.56%. Multidrugs resistance( resistance more than one
antimicrobial agents)could detected 69.1% . 65.7% of Salmonella isolation resisted to
two antimicrobial agents ; tetracyclin and erythromycin. Three antimicrobial agents ;
were resisted 2.8%.S.Rissen had only one isolate that resist to all of drugs '(0.56%). This
study presents high multidrugs resistance of salmonella in Nam. It means no-safety to
consume uncooked Nam because you may be infected bt the multidrugs resistance
salmonella and Antimicrobial user ( Human doctor, animal doctor or farmer use

antimicrobial agents as growth promotor.) must be aware the antimicrobial usage.
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Tealvvions  undereadenulugniuadiifesay 2 — 25 anfretneaingaans: (12)
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Kanamycin Chloramphenicol Ampicillin Cotrimixazole(2) mnhudleuluiledndiasinll
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1. MguAaDting
FARDENAINRANE AWMU 25 nFu 14aelu Stomacher bag
o 8 1 A A . . \ . A
2. AT UTEA e TMATI AL AT IALUARN (Pre-enrichment in non selective liquid

medium)

oy = oo 2 ] d’
(A peptone water (Buffered) U3nnos 225 fiadans udirluReoafaessas Stomacher
o q o o - :
W 2 Wi dnlihinigomgil 37 asrsadasg Wunan 16 — 20 Falug
- P %1 X X a \ . . . .

3. mMawaninaudEe lua et iiavas(Selective-enrichment in selective liquid
medium)

3.1 gearsacareaInduneu Pre-enrichment in non selective liquid medium 0.18adaRTtAAY

17 L 3 N v
luamsiaen@@a Rappaport-Vassiliadis(RV broth 10 ml) 10 fadansldasluamis@ude

Tetrathionate (TT broth 10 ml.) ‘fnmnnﬂm‘nuﬂu‘i’umﬂu Pre-enrichment in non selective

fiquid medium

| < <=l -'a o - <l =
3.2 tuf 42 avAnigadag hanan 24 9alue 49l RV broth waziiny 37 avaaadas ({u
[ & L3
(981 24-48 Folie dwiuamnsaen@esiia TT broth

4. nsugn@aLLe nTasTasilaude (Isolation for suspected colonies/Plate out and

identification)

2 G; A’ 4 1 Ly - o n‘

1.1 Wasad@e@adalu RV broth was TT broth 1 gu(amadutinguednans 3 Hadiums) [Tea
Tuamnsidenda Xylose Lactose Desoxycholate (XLD agar) uavBrilliant green Phenol
red Lactose Sucrose (BPLS agar)

1.2 1infigoumagi 37 ssaaados st 24 dalus

5. nasthudude (Confirmation)

ar oA T P L4 . . A 1 ] o <
andan 5 Tnlalnldnsoesainng(Typical colonies)aavisIaeTawsarTin Aa
1Y XLD agar Hanweuclalaiila afefalduidiuiudsnsinanlalall uazaimg
y X ; .
werviasay < talatlu/RauduBuns uazin BPLS agar Hdnwtalatiilu@ruy &
Xy 4
gasamnriasidaulasmuiludune(23)

- g L N ‘] .
5.1 nstiufudEagatdan1edaall (Biochemical confirmation) (14)
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a’m’r&‘témt%’all\nedium Naday fMest HA/ Results
Triple sugars iron agar Glucose +
Lactose -
Sucrose -
‘Gas formation from glucose | +

Formation of hydrogen

sulfide

+ (90% of the cases)

Urea agar

Urea splitting

Motility Indol Lysing
decarboxylation medium

{MIL)

Motility +
Indol reaction -
Lysine decarboxylation

5.2 Nt uiu@adieaaned

FGven (Serological confirmation)

Taeil43% Slide agglutination with Polyvalent OH antigens(14) (21) (23)

L
o

aauniAnluseednuasindaeaa Disk susceptibility tests

AUABUNITNG p Y

nmsnagatmanlosanfuaaindaeds Disk susceptibility tests (10) fiuesuqadn

4 fq fa Tllsasngnu (Ciprofloxacin) 5 Wiasnfusaudy  &7nade@u(Erythromycin) 15

lulasnfusausiy

L 1 ) - ar 1 1] 3 - 1 :'
Talmsniusauiy wastanileady (Tetracycline) 30 lasninsiawiv @wadaluiuadvianua

wanflanddawnsanaiglailn  (Amoxycillin/Clavutonic acid) 20/10

v ¥ 1
178 ANFIBtNURUNTIINNA 61 FratiuiInasdaumNIuRawAal

-l dly - ] o e [ 4 ﬂ' = =l | j
1. masfandedalumsdiiulsamauduiangomgllt — 70 asAwtaides @odeadly

] ﬂ; ) = c‘l
Nutrient agar UNVQIUUAN 37 2aANTaTea 16 20 dalie

[] v v
2. Rammaniianinisnagal Wanmnnduaa Ae Mueller-Hinton agar(MHA) Tneldinan
1 - - l:l‘ 3 lﬂll nl‘ =
mnadurduingi 100 fiafmer uasmamnsseiafiguil 45 - 50 aeANTALTaA
= ae o T o«
Wuu 25-30 AsfanT (@uasomiamanifievasasudie Wnawldlasdulii

gl 2 - 8 avdnTadea Thu 7 34 weideulinansdasdreaninenliaundguugi

4 A - - 17 n‘i g 1/ g aad ¥
WIMNUUUGHNBUURSHINUIYBIBININAY Feualifine auninng

-] ] Gi. < |ﬁ} P aad S s [] -] A} = 7 o Fy
3. RTHHLHUEIMINUALING UV 8 aALTALTHE WTa AN ﬁ?‘i)ﬂlﬂﬁlﬂfﬂll’ﬂwﬁ\?ﬂmﬂgu -

4 o . = X
14 awgadad vwia sanda duuafldlunmsuslaassndalsanazlsmann

A T liauguungfiviniugnmniives




4. A1IMARAL
L3 1 L (3 [l
4.1 wEnnasfiasnismsaaaniieftuatlu Nutrient agar Wldasdindui 0.5 McFarland
TnefiesatinAnisganauuas (Spectrophotometer) weal¥ansunmsganu 0.5 McFarland
13 1
4.2 Mt wdndquasdludenisRanldacuguihe 0.5 McFarland (Mnnely 15 wif wdsan
wreN)Davuaiudavasn warihosuu MHA fmsedld thauannda 2 fiannalaein
] » 1
yudszinng 60 a9An uarihefraueasemisdeiTedan
q" . Moo= 1 X 1 I ngl’
4.3 falidszunee 3 fa 5 wd waldifin 15 und wazanwiugnadiluemnidsadeiildide
L
w9
=l

| n‘ -, o
4.4 uigoumgil 37 ssmgadea Wunad 16 Tia 18 4ol

5. nraulasiisag (9) (25)

o
a A

I Py oo & X o o d

5.1 dndonitiansfiuiirasdeiagdeuilinuiielu (Zone of inhibition) Wuauhgalaeld
widoailuilsfimns

5.2 usnasuruarauduchguinaniidnliudonaunaiumsainsgiu § 3 A fe o

v []
(Susceptible) Urunand(Intermidiate) waz e (Resistant)ﬁi'ﬂmﬁ’f’m‘-}ﬂ%wﬁmmﬂmﬂﬂu

NANNSIATIZU

t%aﬁ’a‘l‘.muam%wm 178 da dansgavtiuduuaziinisuaniizonflaeg WHO National
Salmonella and Shigella Center (NSSC) 'Amﬁ'uﬁﬁ'ﬂ"iwmﬁ’lﬂmé'ﬂ’lﬁﬂ?mqﬁl nsHANEANERT
nTUNE L%ﬂ‘*i'ﬂ?muadﬁﬁwumnﬁqm 4 fuAuusn Aa  Salmonella Anatum(67/178)
Salmonelfa Rissen (28/178) Salmonelia Stanley(22/178) War Salmonella Montevideo

(19/178) FAaAI LA 2



o ¥ o ,
F5197 2 AT NLARINANTITATIALENT IS TrBTada Tuwadn

Salmonella serovar Amount
Agona 2
Anatum 67
Corvallis 6
Derby 5
Havana 2
Krefeld 7
Lexington 1
Montevideo 19
Muenster ' 1
Crion 2
Oslo 1
I_Danama 7
Rissen 28
S.enterica subsp. enterica ser.3,10:-:Z6 1
S.enterica subsp. enterica ser.9,12:-:1,5 1
Senftenberg 4
Stanley 22
Worthington 2
Grand Total 178

5 ¥ o (| - o o o R X
2. manetnTasdedaluasisieniugedn 4 i guqare B3nsdudu(Erythromycin) e
o . = . (=3 Cr brned
A en¥atiay 98.88 $09adH Ae WAk liARY (Tetracycline) Fatay 68.54 wandanddaw
- o .
nsnaanlatin (Amoxycillin/Clavulonic acid) Fauas 5.06 waztiotign Aa Flilsvaent

- . d
Fu (Ciprofioxacin) faaaz 0.56 Aduandlun19199 3 -7



] v 1 v =l
19190 3 TOUACTIEN ﬂ’]ﬁ‘ﬂ’ﬂﬁ'\ﬂ’]u@‘ﬂ'ﬁﬂ

Test/report Group

Antimicrobial agent

Percent of antimicrobial resistance

Macrolides Erythromycin 98.88
Tetracyclines Tetracycline 68.54
ﬁLactamase Amoxicillin/clavulonic acid 5.06
Inhibitor
combinations

Ciprofloxacin 0.56

Fluoroquinoclones

] ° A e v oA N
A15199 4 AuruEedaluiuashnasie Erythromycin

Salmonella serovar Amount
Agona 2
Anatum 67
Corvallis 5
Derby 5
Havana 2
Krefeld 7
Lexington 1
Montevideo 19
Muenster 1
Orion 2
Oslo 1
Panama 7
Rissen 28
S.enterica subsp. enterica ser.3,10:-:Z6 1
S.enterica subsp. enterica ser.9,12:-:11,5 1
Senftenberg 4
Stanley 21
Worthington 2
Grand Total 176




d o d’l ar U d'
M19199 5 ANUIULTDTA LNIUARTT

v

el ] .
aame Tetracyclin

Salmonella serovar Amount
Agona 2
Anatum 44
Corvaltis 5
Derby 5
Havana 1
Krefeld 6
Lexington 1
Montevideo 1
Muenster 1
Orion 2
Panama 6
Rissen 28
S.enterica subsp. enterica ser.3,10:-:Z6 1
Senftenberg 2
Stanley 15
Worthington 2
Grand Total 122

ot ° & e ¢ el
M54 6 MUNULTTRTHIUAAY

¥

fiase Tetracyclin

Salmonelia serovar Amount
Anatum 4
Derby 2
Rissen 1
Senftenberg 1
Stanley 1
Grand Total 9

10



< ° 4 o - . .
A1919N 7 ‘Q"Iu’lumﬂﬁﬂtﬂLu@iﬂ'\ﬂWﬂﬂﬂ Ciprofloxacin

Salmonella serovar Amount
Rissen 1
Grand Total 1
] : - g ] { = “ . =,
3. wudmias i nnsfetnnnd il Multidrugs resistance) Asufhuianaz 69.1 14

ui Aasia Tetracyclin WRE Erythromycin faugy 65.7 Amoxyecillin/clavulonic acid
2 v
Tetracycline Uz Erythromycin ¥atiaz 2.8 uarReninia 4 4ila fasas 0.6 (S.Rissen) Muan

d
lum9199 8

A51971 8 f-‘iﬁmm’h’f@ﬁ%ﬂrfifamﬁ'luf-ga%wmnndwﬁwﬁm (Multidrugs resistance)
Amount of antimicromial resistance
Salmonella serovar
ATE ATEC E TE
Agona 2
Anatum 1 23 43
Corvallis 1 5
Derby 2 3
Havana : 1 1
Krefeld ' 1 6
Lexington 1
Montevideo 18 1
Muenster ' 1
Orion 2
Oslo 1
Panama 1 6
Rissen 1 27
S.enterica subsp. enterica ser.3,10:-:Z6 1
S.enterica subsp. enferica ser.9,12:-:1,5 1
Senftenberg 1 2 1
Stanley ' 1 6 15
Worthington 2
Grand Total 5 1 55 117
Percent 2.8 0.6 309 65.7

1



wanawA A Amoxycillin/clavulonic acid
T : Tetracycline
£ : Erythromycin

C : Ciprofloxacin

agiluaziarsel

X - 1 a A [ 1 ]
dadaluuaatdamon 178 lalstiinuaansaatrauvun ldun S.Agona S.Anatum
S.Corvallis S.Derby S.Havana S.Krefeld S.Lexington S.Montevideo S.Muenster S.Orion
S.0slo S.Panama S.Rissen S.enterica subsp. enterica ser.3,10:-:Z6 S.enterica subsp.
n . 5 & | a‘ A
enterica ser.9,12:-:1,5 S.Senftenberg S.Stanley war S.Worthington @edaluiuasiinuning
4 4 fufusn Ae S. Anatum(37.6%) S.Rissen (15.7%) S.Stanley(12.4%) S. Anatum i
o ¥ X ..
LUAITINNIRINEIMIT 11 wazannidadnd wuluau 7.4% (1) LALWLRINNITATIAUNUN 37.6%
¢ 1% v ’ ¢
SRissen wuluau 5.3% (1) unssinigea@astantannildldazenane Seluwmuuny
y Yoo e X de .
15.7% uag S.Stanley wuluay 3.8% wariluualtiuargetiululve anedailu@ehddy
. ' X
an 12 Usandann 104 Uszmanalan (1) Tensoanuluunune 12.4 % wa urasniswuide
v ] =l rc: d' al TP | 1 e 45 Ai eJ
Faluadn dlorfuenldluwvuuissaludawindoslvdiudeinuluauiaramishnga
wuludszmalnelugos a.f.1993-2002 dhililuuanadaaiy dumnsetanisiilaniafiabe
a1 i defnsoanuluwmniinsfiasngy Fluoroquinolone fa Ciprofloxacin (0.56%) T
] 1 -: -~ - A’ - ] - -&’ n'v ] :f o 1/
nqugaraildlunisinmmsfindedaliuad, (28) dfianrsanareadeninesnguilazinli
Aanegaydauinung msthaifiasninnisiiadesmniniilnaamsuyedinliiianiego
: (] H [ - X .’ 1 - 1 A 14
\Aeaduagisrann 7.7-8.7 iuduwizeny(s) vwuntsandatalumasnludnveadioafidinll
- A A -
WawnaiuTarin Ussnadiiulutla.a 1992-1994 Feuar 13.9 (262/1,882) Tdaulnniiiu
” e = =l Py &
nandumiannuonedauastlsanalng  wasmataluwaauanldfenas 37.6 hadasn
Tetracyclin ofloxacin Nalidixic acid Kanamycin Streptomycin{27) uazlull A.A.1995-199914
= 3 él’ - ) d‘ 2 - i -=: o [ 24 [ [) A‘ A -
dnsfudEetaluwadifuanlFuisaninvaaaaefiviavdnuininviewaonnauunann
= -~ =l | 1 i =l n. d!’ d’t’ ]
womadeasiuaani@eeld Tamanizdsenalnawudnlinisiiuduaeinishasingy
Fluoroquinolone annfatiar 5.6 Thiflu Faeaz 50 ( p<0.01) meluraniien 5 1 uaniiiunis
X , , X 4% vy D . X
AaeLUY Multidrug resistance UWBTWU gyrA @ahneuuanlévianus tauanfanashes
[ [] o A
gruraunsnszaneluldetnerimda (1) Wil A.#.1994-1996 WU Salmonella Group B fiuain
IFannidinfithadas NTS wudrdaulwaideiuenldifluslinifeamanndivilglia (17) nns

& . . o v ooy o X o X &
ABRENUILL Multidrugs resistant uum?uquwu’l.uﬂa‘:mﬁ'lﬂﬂ NTa1TINTABEN1AATe Non
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Typhoidal Saimonelia T A.A.2000-2003 wuindaiiarwlasaangu Fluoroguinolone (Norfloxacin,

L7 2 ] v
Ciprofloxacin) azay 99.5 (31) WadaluwaamanguiinaWiifialsalnand uar NTS Tinnshsesnn

h

[l
al al

guiin W ldansaldFnudilaels (4) (13) ngueniifinsheuiniign @e Erythromycin (Macrolide

L
=5 -

d. (] a‘d‘d d‘ -5’ ] -l [] ] 1 Y d‘ d"

group) TeenguiliilaniafiaziesadawuaiFaulwitunsuavagudiiiasandasrunsnsunou

naduraseniulilulan (22) uszlimmeaasldunguil As Azithromycin Tunnefnmisaldinvaesd

e rTliguussIain’INEe S.Typhi AuwindeanunsainmdilaelnansebinuialunssuaRan
at v o o & ol v

uwarlugaanss uardnnguifaensasasniAe Tetracycline TanuFaeay 68 hullafiowneluaniy

AWAN(S) uazengu Tetracycline Hunalifnlunisiamgalwinlan annisazeanuideamans

uwma(18) (12)

: -:l’ ] .5" ) 1 d. - . . -l £
n1sesIaNThaeTadie luuwunvudRetsasndnnndwiiaalia (Mulidrugs resistance) Higatie
Yapar 69.1 ua:rﬁunﬁmr‘fuﬁwu’lwmu%’j@Lu‘ﬁ"n'] (5) UTIBR(18) FaTuaud (6) uAuna(16) ey

=l o X g GJ 1
(13) uardnuanetsemalulan uazlulszmainefinsfinsn@aneefinuluauuar e it
A:l’ ] ol 1 d - -4 ] ol 4r o ar "
NinlunshasessiuasinunnivilioiingeiuediliadAny ( P<0.01) 189 SEnteritidis uay
S.Anatum
A o ar 1 L U X H )
Tamanasnudadalunadlugna(1s %)gandaluld (1%) (12) wazaznuidanlsgh
o a 1 a H Y - o :’l 1 A
&edunnndvirdu (19) (12) nadldifleqnsfunnsd@miuunniRreudndinnn@esgaly
neeeiidelummuiinienilng ez lififuneulawefiawrsoasindada sy
| 4 5 .3 ar 1 1 1 ar 5 - £ d” =l . ar
18 nnthidleudedalumasunlfanuatsundssaiuastiasiunisiinmenndannsinmlas
173
nsrauAunaialsadaliualada fail(24)
1. dgsemnslignlnaldanmniigandt 60 aspngades
g Y ¢ X 0
2. fhyiunnhulendwss witleuiuinenisionngzanagdnsallunislsenevavis
ﬁi or f, ar dlﬂ L
TnsmwichdudaainisuniigransuciAregilaemas
1 (-3 ] - i o :dl =l .o :‘n’
3. ‘LipanfivemnsinghindidiuviTeududs Teaurarasemmsarsiiaocumn iy 4 i
1 J ) 1 -
4. guamsiudifiuldatiaaian 75 avwnuades nauiinlsenu
H L g - 1 1 s ]
amshiinauewdedalumedacifidneoeanemnnBanandliiu gy nsulReu

R Y o .
wilasduarnfu4)aniudlunisannfiasdannaimisaanlssamdnda
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n. n'mm'%fmamsmmsgﬁu 0.5 McFarland (Turbidity Standard for Inoculum Preparation)

(10)

1. BaCl, 0.048 mol/L (1,175 % wiv BaCl, . 2H,0) UFaes 0.5 ml. 1Fuaslu 99.5 ml. 189

0.18 mol/t. H,S0, (1% wiv) Has g

L bl ] A & 1 {
2. vnnsiannuulsalfiitesinAnisganfuuas (Spectrophotometer) fArutanau

625 Ll RT azaruAld 0.08 e 0.10 Gaazwindu 0.5 McFarland Standard
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BRILLIANT GREEN MODIFIED AGAR (Scharlau®)

Ref. 1-309

Specification

Solid culture medium for selective isolation of salmonellae in foods (except S. typhi)

Formula _(in g/L)
Peptone

Meat extract

Yeast extract
Sucrose

Disodium phosphate
Sodium phosphate
Pheno! red

Brilliant green

10.000
5.000

10.000

10.000
1.000
0.000
0.090
0.005
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Agar 15.000

Finat pH 6.9 (0.2 approx.}

Directions
Suspend 54.5 g of powder in 1 L of distilled water. Let it soak and heat up to boiling point,

constantly stirring. Distribute in plates. Do not autoclave.

Description
In this modification of the classical medium for salmoneltae, the concentration of brilliant
green has been decreased to achieve a lesser inhibitor medium. At the same time, the
nutrient basis has been enriched to enhance the recuperation of those microorganisms
that are weak due to food reduction process.
This formulation was subsequently adopted in the ISO and DIN official method for

detecting salmonellae in meat.

Technique

A previous enrichment in Tetrathionate Base Broth (Ref. 2-033) is recommended,
inoculating with this medium the surface of the plates, in order to get separate colonies.
incubate at 35-37 °C for a 18-24 hours period.

Saimonella colonies (except S. typhi) are red, pinkish or white, but they are always
surrounded by a red halo, which shows the inactivity of lactose or sucrose. Colonies of
lactose and/or sucrose fermenting bacteria provide yellow-green colonies surrounded by a
yellow halo. Sometimes, Proteus or Pseudomonas may appear, and they produce red

pointed colonies.

In very polluted samples, it is recommended to include 1g/L of sodium sulfacetomide and

250 mg/L of sodium mandellate.
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BUFFERED PEPTONE WATER acc. To EUR. PHAR. (Schar[au®)

Ref. 2-494
Specification

Filuent far the homoganization of food samples to the European Pharmacopeia.

Formula (in g/l.)

Peptone 1.00
Sodium chioride 4.30
Disodium phosphate 7.23
Potassium phosphate 3.56

Fina! pH 7.0 (0.2 approx.)

Directions
Dissolve 16 g of powder in 1 L of distilled water, heating up if necessary. Add 1 to 10 mL of
Polysorbate 80 (Ref. 6-088) of Polysorbate 20 depending on the kind of food to be diluted.

Homogenized into containeré. Sterilize by autoclaving at 121 °C for 15 minutes.

Description
This id the European Pharmacopeia recommended solution to dilute foods for
microbiological examination. Depending on the amount of fat in the sample to examine it is

the technician's decision regarding the kind and quantity of emulsifying agent to be used.

PEPTONE WATER (BUFFERED) (Merck®)

For the preliminary, non-selective enrichment of bacteria, particularly pathogenic

Enterobacteriaceae, from foodstuffs and other materials.
This culture media complies with the recommendations of the International Standard

Organization ISO (1993) and the German DIN Norms 10181 and 10160 for the examination

of milk ad meat/meat products respectively.
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Mode of action
The broth is rich in nutrients and produces high resuscitation rates for subletally
injured bacteria and intense growth. The phosphate buffer system prevents bacterial
damage due to changes in the pH of the medium.
Typical Composition (g./litre)

Peptone 10.0

Sodium chloride 5.0

Disodium hydrogen phosphate

Dodecahydrate 2.0

Potassium dihydrogen phosphate 1.5

Preparation

Suspend 25.5 gf, if desired, dispense into suirable containers, autoclave {15 min at

121 °C) pH 7.2 10.2 at 25°C. The prepared broth is clear and yellowish.

Experimental precedure and Evaluation

Inoculate the culture medium with the sample material. Inocubation : approximately

24 hours at 35°C aerobically.

Transfer material from the resulting culture to a selective enrichment culture

medium recommended by the appropriate standard.

MUELLER HINTON AGAR (Scharfau®)

Ref. 1-136

Specification

Widely recommended medium for antibiotic and sulfamides susceptibility testing,

according to the Kirby-Bauer and the Ericsson methods.

Formula (in g/L)

Peptone 17.5
Beef infusion solids 4.0
Starch 1.5
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Agar 15.0

Final pH 7.4 (0.2 approx.)

Directions

Add 38 g of powder to 1 L of distilied water and let it soak for 10 minutes. Bring to the boil

to dissolve the medium completely. Sterilize by autoclaving at 121 °C for 15 minutes.

Description
The Mueller Hinton Agar was originally designed for the primary isolation of meningococci
and gonococci. With the addition of blood it becomes an optimal medium for the growth of
Neisseria. Still, it is more effective if reheated and turned into a Chocolate Agar. It should

never be remelted once blood has been added to it.

Technique
For the culture of Neisseria the best results are obtained if incubation takes place in a
humid chamber with a CO, enriched atmosphere. This environment can be attained by
placing the plates in 'a hermetically sealed container, a disecator for instance, together with
a cotton swab soaked in a water and a lighted candle end. Once the container is full the
flame will consume oxygen and by the time it goes out, the atmosphere will have gained 5

to 8% CO,,

The Mueller-Hinton medium has proved to be one of the most efficient in the anti-bacterial
suscepfibility testing. Without adding blood it can even be used for sulfonamide sensitivity
testing since it is free from most of its antagonists {(nuclectides, etc.). If this type of assay is
conducted, the zones of inhibition should be examined just after 12-18 hours, before the
usual overgrowth occurs, since after 24 hours it tends to interfere with the examination of

sulfonamides sensitivity.

For this purpose, a small inoculum will help the early formation of zones of inhibition. It
should amount to a 100 to 300 times smaller inoculum than that corresponding to an

antibiotic atrain.
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In 1970 the WHO proposed this medium for antibacterial sensitivity testing, and it has been

widely used since.

Sensitivity testing can be conducted through a variety of techniques, both on solid and
liquid media. The most commonly used method in routine work is that derived from Kirby-
Bauer and recoomended by the USA Association of Clinical Pathologists. It provides

information on growth only, around a disk impregnated with antibacterial.

The Kirby-Bauer method itself is more precise and must be classfﬁed among the
semiquantitative. It uses the Mueller-Hinton Agar and disks with high antibiotic
concentration. The inoculum is first standardized with a Mac-Farland nephelometer. Then
the plate is inoculated with a swab humidified in the standardized suspension, and finally

the disks are arranged and incubated.

NUTRIENT MEDIA acc. To BRITISH PHARMACOPEIA (Schariau®)

Ref. 1-140
Specification

Solid culture medium for general purposes and less fastidious organisms.

Formula (in g/L)

Meat extract 1.0
Yeast extract 20
Peptone 50
Sodium chloride 50
Agar 15.0

Final pH 7.4 (£:0.2 approx.)
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Directions

Suspend 28 g in 1 L of distilled water and bring to the boil to dissolve completely. Sterilize

by autociaving at 121 °C for 15 minutes.

Description
“The Nutrient Agar is a simple medium in the range of meat infusions, complemented by a
formulation which reinforces its nutrient qualities as well as its growth factors by adding
yeast extract.
It is most adequate for general routine work and can sand the growth of common
organisms, even those considered mildly fastidious with regard to nutrient elements.
Besides, by incorporating sodium chloride it allows the addition of blood, even though it is

not an optimal medium for it.

RAPPAPORT VASSILIADIS BROTH (Scharlau®)

Ref, 2-379
Specification

Liquid medium for the selective enrichment of Salmoneffa in foodstuffs and other materials.

Formula (in g/L)
Soy peptone 4.500
Sodium chloride 7.200

Monopotassium phosphate  1.260

Dipotassium phosphate 0.180
Magnesium chioride 13.580
Malachite green 0.036

Final pH 5.2 (0.2 approx.)
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Directions

Dissolve 26.8 g in 1 L of distilled water, heating if necessary t0 help dissolve. Dispense into

test tubes or flasks and sterilize by autoclaving at 121 °C for 15 minutes.

Description
“The rappaport Vassiliadis medium complies with the recommendations of the APHA for the

examination of foods.

This culture medium is a modification of the Salmonella enrichment Broth acc. To
Rappaport and was proposed by Vassiliadis et al.(1976) who called it R 10 medium and
later on.RV broth. It displays a higher selectivity towards Salmonelfa and produces better

yields than other comparable media, especially after preliminary enrichment and at an

incubation temperature of 43 °c.

Malachite green and magnesium chloride inhibit the growth of the microorganisms
normally found in the intestine but do not affect the proliferation of most salmonellae.
Malachite green inhibits the growth of Shigella. Peptone soymeal improve the growth of

Salmonella. The low pH increases the selectivity.

Technique
Inoculate the culture medium with the sample or material from a pre-enriched culture in
Buffered Peptone Water (Ref. 2-277) and incubate for up to 18-24 hours at 43 °C. Streak

material from the resulting cultures onto selective culture media.

THREE SUGAR IRON AGAR (TSI AGAR) (Scharlau®)

Ref. 1-192
Specification

Differential medium for identification of enterobacteria, based on the fermentation of three

sugars (lactose, sucrose and glucose) and production of sulfhydric acid.
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Formuila (in g/L)

Peptone 15.000
Meat extract 3.000
Yeast extract 3.000
Lactose 10.000
Sucrose 10.000
Dextrose 1.000
Sodium chloride 5.000
Ferric ammonium sulfate 0.300
Sodium thiosulfate 0.420
Phenoi red 0.025
Agar 12.000

Final pH 7.4 (0.2 approx.)

Directions

Dissolve 59.7 g of powder in 1 L of distilled water and bring to boiling. Dispense in tubes

and sterilize at 121 °C for 15 minutes. Leave to solidity with short slant and good depth,

Description
TSI Agar is a modification of the classical Kliger's TS agar. it has been add 1% of sucrose
to differentiate Proteus and Hafnia (sucrose positive) from Salmonella and Shigella

(sucrose negative)

Sugar degradation with acid formation is detected by the turning of an indicator to yellow,
whereas if there is alkalinization, it turns to purple. When there is only glucose degradation,
acid production is weak and is evaporated on the surface, so indicator may be reoxidated
producing and alkaline surface {red) and an acid depth (yellow). If lactose of sucrose are
degradated, acid production is intense and then ali of the medium (surface and depth) go
yellow. Gas production is detected by the formation of bubbles and occasionally agar

streaking.
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Sulfhydric acid production, from thiosulfate of sulfured amino acids of peptones, is

detectéd by the formation of black SFe settles when medium reacts with iron saits.

Use the medium in slanted tubes with good depth and short slant. Sow by streaking on

-surface and stabbing deeply. It is advisable to use tubes with cotton swabs, in order to

allow a reoxidation of the indicator. If screw caps are used, they must be loose.

XYLOSE LYSINE DEOXYCHOLATE AGAR (XLD AGAR) (Scharlau®)

Ref. 1-211
Specification

Medium for isolation of enteropathogen species, especially Shigefia.

Formula (in g/L)

Xylose 3.50
L-Lysine 5.00
Lactose 7.50
Sucrose 7.50
Sodium chloride 5.00
Yeast extract 3.00
Phenol red 0.08
Sodium Decxycholate 2.50
Sodium thiosulfate 6.80
Ammonium ferric citrate 0.80
Agar | 15.00

Final pH 7.4 (3:0.2 approx.)
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Directions
Suspend 56.68 g of powder in 1 L of distilled water. Heat up constantly stirring until boiling.

Pour it immediately into plates. Do not sterilize and avoid remelting.

Description
Xylose Lysine Deoxycholate Agar is a differential medium, slightly selective, very suitable

for the detection of pathogen enterocacteria, especially Shigefa.

Gram negative flora is inhibited by the low amount of deoxycholate, but Shigella grows

easier than in other selective media.

Xylose, lactose or sucrose fermentation produce medium acidification, and this is shown
by an indicator turning to yellow, surrounding the colonies. This color disappears after 24

hours, so readings must be carried out between 18 to 20 hours.

Sulfhydric production from thiosulfate is easily detected because colonies become darker,
due to the ferric sulfure precipitate. Lysine decarboxylation to cadaverine may also be
observed in the medium, since it produces alkalinization and consequently the indicator

turns to red.

Ali these reactions allow a good differentiation of Shigefla, which besides Edwarsiella and
Proteus inconstans are the single enterobacteria that do not ferment xylose and therefore
show negative fermentation reaction. Saimonelfa type members do ferment xylose, but it is
consumed quickly and the medium alkalinization, due to lysine decarboxylation, may hide
the reaction. The difference between Shigelfa and Saimonelia is that with the latter colonies
become darker due to ferrous sulfure precipitates, and this is a common property with
Edwarsiella. The other types of enterobacteria do not suffer this phenomenon, since acid
acumulation due to factose and sucrose fermentation is so big that it avoids pH reversion

by decarboxylation and even ferrous sulfure precipitate in the first 24 hours.
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