CanjwpojotSiiutof




9 alld g S sl sl

0 D olen dal s aidlds 5 (5 olulaa

(D8 5 O gallis ¢l IS 5 5 5)

Db sua 48
Caa —aDa olfx.a.u/ \.AJ“

YF o u_m;@_uA)\




VYA Ji = s) Adiasd - il b sBiiula Jl i (5 8L Gids (b)) Conad a1l

43 gai JUEE) 5 (518 43 gad
¢ e CuiS (el

L 5 iSh lulid

aly Ll 5 G e
Giosal 5 s s

< Gl R



23 gai JWEE) 5 (5 )8 43 ga

1l i a0 5 ol sla Jaall ) s 43 s (558 4d g ) Glisedal (5l
e s OV D) 5 (5512650 Lol i el sad gunia () pan s Jal

L solen aly 50 adagye QLSS Criman 5 ulid g S QLSS Gyl 3 Soig i L 28 G sy
RN

AL ek g4y ahie sk 4y



23 gai JWEE) 5 (5 )8 43 ga

VAR k) s 2 5l ) aliie sla (g lan )3 e 4 sal i jde (5 sdS Jaall ) s
o312 cg ine s 8 4 gai maia (g )
201 3 s g Ll gy g 9 €S (ISl AS e 4 et Canlia 5126 s )
aisad 3 sla jlas

43 ad Cpaal g Cal JlEm



CanllpojoolSiinlaf

6 T 3l dliiio G (g jlowt 18 B Wignd o piko (5 g9 Josd g

S oigel g oleyd aiing ©l3g
el Cdglo
25136l e 35 30— ol @22 g0 ol T
3
i v 1o 13 (g Olodd g (S pole oSl
N T jf dliien gla 5 ylewt 53905 022 y0 oUlglo T
W g o)1 b 5w oSy

P41 sl




£295 aladl Ay e 4a & ghaa (5 )8 4 gad

1SS A sad Ol ) (n yig:
soben Aa ala o Sl
(obew 2Bhe Galgl 390 Jaa Jl D90 ¥ (b oo s i) olen g5 08 O oy 5 m pudn 8

oo o (alS la ) ldX¥ L Jalge Gl | edigh dsas £ side 0 alaad G yidin 43 Y sara 1) (5 lan Jalse 4S ey iny
TS

Sisn L glayr g ok ) J8



& 983 (5 S A gad (s g )

@l g JUS ) 43 gal

13 (5 (arie s b g siae Gl g s 4o o 0 3 s 45 508 Y gl

Al (el Sl o8l 3l (6 1 miss 5 B RSG5 (s len Jalse e et iy OISl 4S T
JGe shay a)la (5l 3 5 )8 l g dagl il Ay )3 43l

AL g e 4 sai 4y b yu aS e

A1 Cna 1 Ol s 4 a3 (JEE g (5510650 53 Jagasd Jido 40 e 3L ) (6 58 45 gad 2and 4S 2Bl ge 0 L

Sl qan o2y dalie 4 Ol g Gl b aisai | ) 258 (oo A MGG aiila 53 gy Jalde 43 paalen (sl yiSL (g1 g JUS
2R e

age Dl (58 A sad zraana alad) (i) Gl Yl alie 4 sad () s JUS ) S35 1ol 6 31 6 5K 4 gad () tinad

ety




® N

Emmml (5) 025y WA sy il () o U g e 4l 54

sl = las g il 5 il 48 )
£ 5 Jsl caelu FA o Lais iy gl 0 023 (53l men oSl b Ja ‘esns Sibel (sl ) 4l gal
b oo
Sl e Ve dilas 1 (soft) ds b (liquid) 5 g st
BECESCRAES!
Ba g aSae i 0 b elia o lal L AR Glas oS (Gt o Jasinl 40 L) D Goeae LS Sy Gl

il 5 28 gl 5 (sl (ol g cony g coni 5lagB ol g 28 )l b (Ra gl sy
8 4 gai )l 5 Jlaw JalS b e gai o jlad 1 el Jilas o 110 Al (8 A sai iy
VoL dilas a8 e ) (el 0 ) g g8aa ad gad jlan 58300 ) JBlas (55 s saarnl 2ulS () ) &y gea o Glarda 3 56 2

L cold bOXJJ)LﬁLAJL:\\)&M\gdm\jdﬁﬁa\.ﬁjs&)j‘a‘)ﬁjJ}idﬁhd\@ué;‘)dV@&l\f—)ﬂ@.ﬁﬁb&ﬁ)&
FALYF J€laa) b aiges JEGI Gle) 005 Y s Gysa 5o 058 Jaiie o8 T 40 (S Gl b Ol 8 o b calia i)
iy JU ol 3l 4r IR b 5 b as 0 T (ke slad o (R Aigal g el



035 5 e lan s (5 5Sh (el (5) o )l g s 45 gad

1l 7 hae G PR P L DY

j&)ﬁblﬁ:d)}‘@;‘ M&\}@J\‘\.\)Aﬁ
LSJLQ.J.QJIA

sl e 8 30aa 1 (sOft) Ja b (liquid) I
wigaia K YU +/0 s (formed) i

Dlana @ Ve )
G o b ecanlia o1l L ol (las (o SEA o(Cai 0350 il 40 JL8) Saad Gipean LS (Sl capla )
L 88 g aSaa

il 5 28 G gl 5 (sl (sled g cony g coni 5lagB ol g 28 )0l b (Ra gl sy
258 e 0358 s ) sl munil® )5 S 2y e Ciely 48 25 adde] o g b el 4y ) (Sas il 53 2218
déﬂw@‘)u;)@d&seh chAJeJM dAudﬂ\J;umyd‘J\dﬁgbd)gMjmuj‘)la

M)As)\qx,ad_r_u\‘QMJAJ’_'\S\AAJLSJSMJAJJ\A%@AW u_)z@ya\%ﬁggguéjm@uujﬁ;
A0S I8 Gla)l 3 se 535k 0ala et sl 4 58

ol Cueal s L skaeS 5 MBS (s bl (5 g sase 0



& 980l gus 43 g

sl 4R Jlasy 52 alalddly 5eagei 3yl 5l 6 )S JEH dama 3 Gl g 5 4sgd 03U & B 4dgad ) by

0350 1) oban W 5 S e Ul el Glla )l aladl 1 J8 o iile an 53 ¥ Jlads 53 Db s S ) 2 e g gl I8
m Sl 4 gl e )

8 B il g dngs
211 O ) (oS e (B8 ja S a O Gy g ealy )8 g shae A3 sai 9500 1) il Gl s S
b R igad 3 Ll ) Gl b al g e 53 s b e S sa 028 liie o) gaa 2
S )l g el pad SR Jlady o el YUY a4y Dd s (Cary-Blair) Cralie JEt) s al o gee B Gl gu
i 50 5 IS (S e paal GLEEESG L aS ) Csn (VL e

5 San Al a1 o Jladn 4 i ade Giysea ) a8 Jlady o alalidly 1 Al iy SIS 1 ald G
RIS ST IS AT



' ulaa

CLIS Ciga o 3 £ shie 4 gl A CasnsiiaS Caandoaa
Ll e
AL sl Mab (g bulan 48 85 L G888 5 Gl g Sl o8 Asal () el (auilie 4l gad

Gy g el ol (R 4 g a4 aBl e 3 (o1 £ il g by lgm JUS ) Gl g b (58 Adgad (g
A1 Cuaa ol JEE 5 5513688 0 Jags



1l g JUS ) g8 sl iy
Anlad Csha e (O 6 S) JE) Jamae 53 gala HE L1 Ja il Gl g i)

palin) aafe (3 S ja Sga JF ) 28l ek pai€ G ju 4niy 48 apled Gy 5 i€ sl Al (g) 4ty o g )

e

L2 g
Oaps 5 4h el o 58S ) (el Lalie L U als jan Jaliiad U conpy 58 o685 50 Jladiile YUY a50a 1) Gl g
Sz A

s Ghalae Ol g 4y (59 £ B dga s ) Ol sw ealia by

S8 el o2l SR Jladn pn Geln YUY G 4 84S (Cary-Blair) Calia Jlat) Jasa dee ja ) @l g
\JM\wam\\gé‘Jk._ﬂygﬁj\M_J).SJ\JEL:\MJ.A‘JL._J}MLS‘@#JMAS&\M;@CJT.IJQ
o 8 Jlady paalalddly ) all y iy 50 5 4iuss



o o 1 Gl 93 8 5 sl aen Jlan 8 ) b (saxBe Lg ae Ol ¥ Jilas (358 3 ) e (il o
) 61 e Aaxdlae 3y g0 (5580 Jal e alaxd 4y a3l 2 ) se al g e g ala Sl 8 Jai) Jasa (5 gl 4l gl

. S L
. J.nh



SR A gad ) 2 g e 4 gl (5 )2

A ey el ¥ e 0 5iSha 5 R igar ) aa 4BE Yo U 5 a e da 8 alie U ¢ ghae sla 4dsa
_JJSJ\}&LAJ‘ijjjﬁod\dda#o@uj‘

A & 8% il g o U & g8 b gad ) Al € 8 Gl oy a8 e el ¥ e pd adgad K
2l 8 Cold Box L dlaag 5o b 68 Juiil Jana 0 @l g g 03 g

Al 2 o ey Jayl pd e 5 L Ll Jla)) b dladay 5o JWE) Lm0 l s JUS L g el gaw 4 pa
s eald o eat ol 4o Cae e VY JSIaa g celu YF e o

Gfie oA 0 R Asad ) G 5 @im 4 o Al b s heSd Al el VY I i aisal 81 W
il J g8 a8 5l 6 e () o) Siiloda 50 Yo 8l a8 )0 (6 )16 L0 68 dania a) St 4a 3 Vo
A gai ol oSl ) 43 4 gt JUEE) (a gumd 53 i s A 8 el o0

gl denie Al A gad A4S 230 (0 b g it ) K dalse 5 (555 L shaeS (5 Jlulas 4S (53 ) 90 ) e



SR A pad ) 2 & e 4 gl (5 )2

TABLE 31: Collection and transport of fecal spedmens for laboratory diagnosis

Fecal Specimens for the Labo ratory

When to collect

How much to collect
Transport medium

Storage after collection

Transportation

When the patient is having diarrhea, as soon after onset of illness as possible
(preferably within 4 days of onset) and before antimicrobial treatment is started.

Rectal swab or swab of fresh stool in transport medium.

Cary-Blair or other suitable transport medium (NOT buffered glycerol saline for
V. cholerae).

Refrigerate at 4" if the speamens will be received by the laboratory within

48 hours or freeze at -70° C_ Fecal speamens from patients with suspected cholera
can be transported at ambient temperature and held for longer times i
necessary; however, refrigeration is preferred.

Seal tubes/containers to prevent leakage; place in waterproof container to
protect from wet or dry ice. Ship in insulated box with ice packs, wet ice, or
dry ice by overnight delivery.
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Oxidase Test
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Oxidase Test
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Oxidase Test
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Oxidase Test
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Oxidase Test
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Figure V1-1. Antisera to the O1 serogroup of V. cholerae will agglutinate homologous organisms
(left). A normal serum or saline control (right) does not show agglutination



Score and record the results as follows:

4+
3+
2+
1+
Tr

Negative

All organisms are clumped and the supernatant, or suspending fluid is clear
About 75% agglutination, the supernatant fluid is slightly cloudy
About 50% agglutination, the supernatant fluid is moderately cloudy

About 25% agglutination, the supernatant fluid is cloudy
Trace amount of agglutination present

No agglutination apparent and suspension remains homogenous.

2+

1+

Negative
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Identifying characteristics of serotypes of V. cholerae serogroup O1

Agglutination in absorbed serum

Major O factors

Serotype Present Ogawa Inaba
Ogawa A B - -
Inaba A, C - +

Hikojima A B,C + +
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Poly O1 Inaba Ogawa Report
+ + - V.cholerae
serotype Inaba
+ - + V.cholerae
serotype Ogawa
+ + + V.cholerae

Serotype Hikojima
_ Al 2 S 2yl 2y ylS V.cholerae Non O1
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Fecal specimen

Enrichment

Direct (APW)

TCBS
(Yellow colony)

Screening test:
KIA (Alk/Acid, gas-)
SIM (- + +)
Oxidase (+)

Ogawa and Inaba
antisera

V. cholerae O]

polyvalent antiserum Report: V. cholerae

Non O1 &
Refer: for confirmation

Other
differential tests




Table IV-2. Differential characteristics of selected members of Vibrionaceae and Enterobacteriaceae.

ORGANISM
Vibrio 'l{:‘b'rfo Ha{opfrfﬁc Aeromcm.as A eromonas Ple‘s;'omqn EL e e
cholerae mimicus vibrios hydrophila veronii shigelioides

KIA KA K/A v v KIAG KIA v
TSI AlA KIA vV v AIAG KIA v

String + + e = = -

Oxidase + + + + + +
Gas from glucose - - -b + + - vV
Sucrose + - V' v + - v
Lysine + + V' A + + \
Arginine - - v + - + Vv
Crnithine + + v - + + Y
VP v - v v + - v
Growth in 0% NaCl° + + - + + + +
Growth in 1% NaCl° + + + + + + +

ote: V=variable reaction

V. parahaemolyticus, V. cincinnafiensis, and V. damsel give variable reactions.
c V. furnissii and V. damsel are variable for gas from glucose.
Nutrient broth base (Difco Laboratories, Detroit, MI)

Halophilic Vibrios: V. parahaemolyticus, V. alginolyticus, V. vulnificus




TABLE 20-2 Salient Features for the Identification of
Vibrio, Aeromonas, and Plesiomonas

Vibrio Aeromonas Plesiomonas

Gram-stain reaction = ot P

Oxidase activity . + +
Resistance to 0/129*
10 ug +/- . +/—-
150 uq - + =
Growth in nutrient broth with:
0% NacCl SfR + +
6.5% NaCl + < _
Acid from:
Glucose + + +
Inositol - - +
Mannitol - +/— _
Sucrose +/- +/— e
Gelatin liquefaction + + -

Carnahan AM: Update on Aeromonas identification, Clin Microbiol News/
13:169, 1991.

+, Most strains positive; —, most strains negative; +/— or —/+, predominant
reaction first.

*Vibriostatic agent (2, 4-diamino-6, 7-diisopropylpteridine).



Oxidase-Positive, Fermentative, Gram-Negative Bacilli:
Differential Characteristics of Aeromonas hydrophila, Plesiomonas shigelloides,
Chromobacterium violaceum, and Vibrio cholerae

Characteristics A. hydrophila P. shigelloides C. violaceum V. cholerae
Kligler’s iron agar (slant/deep/ K/A/— K —A/A/— K/A/— K/A/—
hydrogen sulfide)
Catalase s + 78 X
Esculin T o = =
Motility + + % +
ONPG i + oS +
Indole + + s +
Voges—Proskauer (+) -3 o (=)
Lysine decarboxylase + + = i
Ornithine decarboxylase = + ~ +
Carbohydrates:
Lactose (=) (+) = =
Sucrose + - =) +
Mannitol + = = +
Inositol - + e =

Growth in 1% peptone with:

0% NaCl = + + +

7% NaCl = = = =

11% NaCl — — — —
+, 90% or more of strains are positive; (+), 51%-83% of strains are positive; (—), 51%~89% of strains are negative; —, 30% or more of strains are negative;

V, variable; K/A, alkaline slant/acid deep; K — A/A, alkaline to acid slant/acid deep; ONPG, o-nitrophenyl-B-0-galactopyranoside.



Alk/Acid

Alk/Acid or Acid/Acid

Alk/Acid or Acid/Acid

TSI Acid/Acid Alk/Acid or Acid/Acid Alk/Acid or Acid/Acid
H,S . _ .
Gas from glucose - + -
Catalase + + +
Oxidase + + +
String + - -
Motility + + +
Indole + + +
Esculin hydrolysis - + _
DNase, 25°¢ + + -
Lysine decarboxylase + \; +
Arginine dehydrolase - + +
Ornithine decarboxylase + = +
Gelathin liquefaction, 22°¢ + + _
ONPG ¥ N n
VP \Y \V -
Resistance to 0/129

150 pg - + -
Growth in 0% NaCl + + +
Growth in 1% NaCl + + +
Growth in 6.5% NaCl + - _
Carbohydrate

Lactose - \% \%

Sucrose + " .

Mannitol + + -

Inositol - - +

\

SRS
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MacConkey agar
Hektoen Enteric (HE) agar or Xylose-Lysine-Desoxycholate (XLD) agar
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Salmonella
(majority)

Salmonella Typhi

Shigella spp.

MacConkey Agar
(MAC)

Smooth, colourless
colonies. 2-4 mm

Smooth, colourless
colonies. 1-3 mm

Smooth, colourless
colonies. 2-3 mm

Hektoen Enteric
Agar (HE)

Clear colonies with
black centres. 2-4
mm

Clear colonies.
Some may produce
pinpoint black
centres. 1-3 mm

Clear / green colonies 2-3

mm

Xylose Lysine
Desoxycholate Agar
(XLD)

Colonies may range
in colour from clear
to pink /red. Most
colonies 2-4 mm
with black centres.

May be inhibited. 1-

3 mm clear colonies.

Some with pinpoint
black centres.

Red colonies 1-2 mm




Lr”L CuES gl .L.\M e ) )
MacConkey agar

MacConkey agar with Salmonella spp.: Lactose negative colonies. Similar morphology will be
observed with Shigella spp.



HO

MacConkey agar
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MacConkey agar with E. coli. Lactose positive colonies.

www.microbiologyinpictures.com

Escherichia coli

Salmonella enterica

Escherichia coli
Salmonella enterica
MacConkey
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Hektoen Enteric Agar

Hektoen Enteric Agar with Salmonella Typhi: clear colonies with small black centres: trace
hydrogen sulphide production. Most other Salmonella serovars will produce colonies with larger
black centres (similar to XLD plate below).
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Hektoen Enteric Agar

Sal. Typhimurium
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Hektoen Enteric Agar

Hektoen Enteric Agar with Shigella spp.. small, clear (lactose, sucrose, salicin, H2S negative)
colonies.



HO

- Hektoen Enteric Agar

Hektoen Enteric Agar with E. coli: yellow colonies HEA: Salmonella (black colonies) and E.coli (salmon coloured colonies)
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XLD agar

XLD agar with Shigella spp.: clear colonies
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XLD agar

XLD agar with Salmonella spp.: clear colonies with black centres.
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XLD agar

Salmonella spp.

E. coli

Shigella spp.

XLD agar with E. coli: yellow colonies
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KIA LTSI

LIA (Lysine Iron Agar)

(SIM) SH2-Indol-Motility

Simmons citrate agar

Urea agar

(s o)) Ornithine decarboxylase

s Salmonella Typhi  leasdsn Gyl 288 L Dbl rule-in / rule-out sl b ol
A e CuldS B galle sl gy b ) Salmonella Paratyphi A
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TSLK/Ag++

Urea: -

ﬁOLE,(‘: ; Consistent with L, Proceede to
Examine growth from Y Salmanells spp. Serotyping
: : Citrate:+ Yes
“single colony picks" for o
ourity Urea: -
L No
TSI K/A tr
LIA: LDC + Consistent with
MIO: +/-/- Salmonella ser. 1= ng;:g;dniento
Citrate:- Yes Typhi ping
Urea: -
Subculture to a
fresh plate to No
obtain pure growth [
TSI: K/Ag
LIA: LDC - Consistent with
MIO: +/-/+ Salmonella ser. = gpﬁrm.by
Glrate:- | Yes|  Paratyphi A olyping
Urea: -
Inoculate: TSI, LIA, _ Is me_
MIO, Gitrate, & Urea S
profile?
| Consistent with L Confirm by
1 Shigella spp. Serotyping
Incubate 18-24 hours
at 36C.
y TSI K/A
E;aming ;uberis& EFOLDICH Consistent with N Confirm by
st Citater- Yes | Shigeli somnei Serotyping

Profile not
listed
above

Review results:
Isolate may be enteric flora (not
significant) or additional testing
may be needed to rule out other
pathogens or biochemically
atypical Salmonella or Shigelia
isolates




Comparative Phenotypic Profiles of Salmonella species, Salmonella ser.
Typhi, Salmonella ser. Paratyphi A, and Shigella sp.

Salmonella
Salmonella Salmonella serovar Shiagella s
(majority) serovar Typhi Paratyphi g PP
A
TSI (slant)’ K K K K
TSI (butt)’ A A A A
TSI (H;S)? + Negative
TSI (gas)’ + + - (most)
LIA? + + i
MIO (Motility)® + + + -
S. dysenteriae, S.
MIO (Ornithine)® + + + flexneri, & S. boydir: -
S. sonnei. +
7 \aries by species /
MIO (Indol) - - - serotype
Urea® - - ; ]
Citrate (Simmons) + || ||| | -

Phenotypes recorded after 18-24 hours at 36°C.



TSI Triple Sugar ron Agar

LIA: Lysine Iron Agar

MIO: Motility-Indol-Ornithine Agar

Urea: Urea Agar

Citrate (Simmons ). Simmons Citrate Agar

1) A Acid (vellow colour); K: Alkaline (red colour)

2) Ho5: Production of hydrogen sulphide evidenced by blackening of agar.

J) Gas: Gas production evidenced by spliting of agar or presence of bubbles.

4} LIA: Lysine decarboxylation (positive) evidenced by purple colour in butt of tube.

5) MIO (Motility): Mofility (positive result) evidenced by diffuse growth through agar

6) MIO (Omithine): Ornithine decarboxylation (positive) evidenced by purple colour in bottom 3/4 of tube

7) MIO (Indol): Indol production (positive reaction) evidenced by red colour development after addition of
Kovacs' reagent.

8) Urea: Urease activity (positive reaction) detected by red colour development on slant.

9) Citrate: Citrate Utiisation (positive reaction) evidenced by blue colour development on slant
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“E. coli serotype O157 isolated.”
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Sorbitol MAC (SMAC)

Mixtures of colorless and pink colonies grown on sorbitol-
MacConkey agar after overnight incubation at 35°c.
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MacConkey agar

E. coli O157 on MacConkey agar
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WORKING CONTROL
(WQO)

PREPARE SUSPENSION OF WC
TO MATCH A 0.5 McFARLAND
STANDARD.

NONSELECTIVE MEDIA SELECTIVE MEDIA
DILUTE SUSPENSION 1:100. DILUTE SUSPENSION 1:10.
INOCULATE MEDIUM. INOCULATE MEDIUM.
USE A 10 pL. CALIBRATED LOOP. USE A 10 uL. CALIBRATED LOOP.
STREAK FOR ISOLATION. STREAK FOR ISOLATION.

| l

AFTER APPROPRIATE INCUBATION, EXAMINE FOR:

l l

ADEQUATE GROWTH AND LITTLE OR NO GROWTH OF
TYPICAL MORPHOLOGY ORGANISMS SUSCEPTIBLE TO
INHIBITORY AGENTS; GROWTH OF

EXPECTED ORGANISMS
(USE A 1:1000 DILUTION IF (USE A 1:1000 DILUTION IF
ISOLATED COLONIES ARE NOT ISOLATED COLONIES ARE NOT

PRODUCED) PRODUCED)
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(ATCC o yleu) QWQQSﬂ sbeo 9

(BTN 208 Sl (59, p o, V. cholerae non O1

()'SHT ) P‘nf oo gy 2 JbB G S e

E. coli (25922)

tl:-\.EL.J F‘ —\Y r.c;j‘gﬂ
vo'C

Alkaline peptone water (APW)

(3 (0 ol Jamo s b

M)Q}AGAOL-.HJ&‘;‘JS\_Q‘)E]GJ:SGOM)

39 (oo o o I8 LI (S b 552) oo

E. faecalis (29212)

S. pyvogenes (19615)

wels YE ZFA (clsn
va'C

Bile esculin agar

'-’)-J,%-“‘-"Sw‘*-"-’)

S. pyogenes (19615)
S. pneumoniae (6305)

S. aureus (25923) or
E. coli (25922)

VA-YF Coz L s5len

Yo C el

Blood agar (BA)—mnonselective
sheep blood agar media

(s (fSy S J535) Cue (25
(OB S8 S5 poe) (e 1S5

S. aureus (33862) or (25923)
S. agalactiae (123806)
S. pyogenes (19615)

vo'C

Blood agar-CAMP test (trypticase
soy agar [TSA] with sheep blood
only)

A5 (oo A, ()B"T D) 5 o 55,

S. typhimurium (14028)
V. cholerae non O1
S. flexneri (12022)

Yo'C

Cary-Blair transport medium

s ) (Jlﬂ é_‘.Li,) )"JE ol [€3)]

a5 =* A (Jlﬂ u:ij’lg*’) )"JE ‘-,'Ld £33
Mo Sihos (g1 sl Laze (55, Sl See)
(oa

S. typhimurium (14028) or
S. sonnei (9290)

S 25 L g9, 2 (BB 52 Jlee

AS (o0

E. coli (25922)

vo°C

Enrichment broths for enterics
(gram-negative [GN] broth, selenite
broths)
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S. typhimurium (14028)

S. flexneri (12022)
E. faecalis (29212)
E. coli (25922)

vo'C

Hektoen enteric (HEK) agar

SHy ys0 o8 sloel A/A
SH: sl 8 90 b L AIK/A
SHo g 5 ey AIKA
SHy (o0 o e AlK/ALK

E. coli (25922)
S. typhimurium (14028)
S. flexneri (12022)
P. aeruginosa (27853)

vo°C

Kligler iron agar (KIA)

)’lf 19y SH; ol Alk/Alk
¥ oen SHa e AlK/A
SH, (9 o cpn Red/A

S. typhimurium (14028)
S. flexneri (12022)
P. mirabilis (43071)

¥o°C

Lysine iron agar (LIA)

Sz sl LS o0l
S ke oK) 2 sle BT WS e u
S f
Ky 2 sl oI5 WS eal,
(7 5k &) 255 (o0 e

E. coli (25922)
P. mirabilis (12453)

S. typhimurium (14028)
E. faecalis (29212)

¥o°C

MacConkey agar

Go) o2 VP 50,9 2 MR

E. coli (25922)
E. aerogenes (13048)

vo'C

MR-VP broth

oo 28 5 e Jod e SHD s
S 25 5 e o8 SHL g
e oS g e Jead o e SHo 0Js

E. coli (25922)
S. typhimurium (13311)
S. sonnei (9290)

el YE -FA (gl
va'C

SIM medium
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V. cholerae (9459)
V. parahaemolyticus (17802)
E. coli (25922
P. aeruginosa (10145)
E. faecalis (29212)

sl VA VY (g5lan

va'C

Thiosulfate citrate bile salts sucrose
(TCBS) agar

SHp 90 5 sl AVA
SH: slow) 5 s b L AlKA
55 en SHy (g AllVA
S5 (o SHo o AllZAIK

E. coli (25922)
S. typhimurium (14028)
S. flexneri (12022)
P. aeruginosa (27853)

vo'C

Triple sugar iron (TSI) agar

S92 3o S e Slod

55 3 g oo 3l

P. mirabilis (43071)
S. typhimurium (13311)

el A —FA (g3len
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Urea agar/ broth

o STha b 50,8 o IS S s
R gle (I WS e,
Sz ke
—055 b0y sle LIS S b (S32) 095 (o0 e
(o

S. typhimurium (14028)
S. flexneri (12022)
E. faecalis (29212)
E. coli (25922)

AN GG & P SII

Xylose lysine desoxycholate (XLD)
agar

(e (gl PS5 ,53 g eyl Vg
ALK Zee ¥ DS 55 5 A)
5 g DhnS 50 g site (3] Vg a00
St oY PS50
PRTI3T BO KPS K PRI s FIW
oo oY S50
e Y PSS

K. pneumoniae (13883)

E. aerogenes (13048)
S. typhimurium (14028)

S. flexneri (12022)

vo'C

Moeller decaboxylase broth with
amino acids
(Arginine, Ornithine and Lysin)
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Bacitracin, Strep. pvogenes 3 SS550) ad, anc dla o Sadbie (g oa 8
0.04U (10mm Sl A e cda
Strep. agalactiae 12386 o' S dla b dla 550 sle
10mum
Catalase Staph. aurens 25923 (ol pm e alonl) =l 5 Sl (£ A
(3%0 H-0O-) Strep. pyvogenes 19615 (ol &sas) i s oA o
IERLS
Coagulase test Staph. aureits 25923 (2o olosl) cula o PR S |
Staph. epidermidis 12228 (4321 slol pac) & slacdly oL
A e 5 S
=OlE S0
Deoxycholate Strep. preunioniae 6305 (oo J=) mnio o oadbee (2w A
(1024%) Enr. faecalis 29212 e - v e aa
(Bile solubility (o2 =) T o s
test) slo
Ferric chlorvide  Prorewus mirabilis 43071 (S5, e calia soabio oon A
° i

(10%0) E. coli 25922 (S a8 Sogua) (i Y A o s
ala
Indole E. coli 25922 (=, Sleasl) cuia P P
(Kovacs) Kfebsreffq 13883 (o aadS O pas) G T h e i

Prieumoniae =
sla
Methyl Red E. coli 25922 (S5 SeB) oula o od e (o A
Kfebsreffc_r 13883 (S35 aadT Oy gas) i T b e s

PrReumoniae =
sl
Ninhvdrin Strep. agalaciiae 12386 (5,0 o) e 8 odnlen (g e A
(Hippurate Strep. pyvogenes 19615 L S s i - w e oo
hvdrolysis test) - ) oo =
(S5 s S sls
Novobiocin. Staph. aureus 25923 =22 mm 8 Sanlen (£ A
Sug., on BAP or Straph. saprophvticies 15305 =15 mm <. e
MH agar 2R g s
ala
ONPG E. coli 25922 (S5, 0,3) culia samabio (ooa A

Proteus mirabilis 29245

(S5 sadS Ssas) A

sle




Optochin, Spg
(in 5 to 10% CO,)

Strep. pneumoniae

6305

pac dlla [l3) Gules
Sl x> 16mm i,
Skd 5 10mm S
> 14mm oi ) ane dla

(6mm S ) »
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sl g
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Strep. pyogenes 19615

(a)
Oxidase P. aeruginosa 27853 (Lhdsy) cuie gaala gy
k- coli 23922 (S5 5 ) e 508 O A
L
PYR test Ent. faecalis 29212 B &, Sose) cabio soaba g
(328 VoA G
E. coli 25922 LSS Sose) e Lo

(S35 s35 s
Voges- Enterobacter cloacae 13047 (508) oo g aaba g
Proskauer E. coli 25922 (S5 5as3S 5 9s) pite Y b upen ti
sbo
Antisera JAS Jeaall ) sins 3allas - - soabla sw

F oA G A
sle
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Acid-Fast M. tuberculosis 25177 oo Soso Jewls s oala (g s
(Ziehl-Neelsen) (or B(?G) b Cpugen i
E. coli 25922 T el
S soS S0
Gram Staph.aureus 25923 oty S soala s, a
E. coli 25922 Soso Jels JBlan G
ada Lo b S
Methylene Blue Corynebacterium spp. - Sose b sle ol g oAl sy
LsLAd:JJLJSﬁJg?T "S.'!JA 3 "'“..J.;
sl Sk K

E. coli 25922 &) s

Saline G S ads saalie
Dehydrated JoAS Jeall; siuy 3slas - - soala g o
Culture Media i€ e A cudS 5 b g cta
slo
Commercially JAS Jaadl ;) sicuy 3olas - - oAl (g A

Prepared

Culture Media

S byao 58 cpdS
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Percentage of agglutination: Record reaction as:
100% 4+
75% 3+
50% 2+
25% 1+

0% negative



Score and record the results as follows:

4+ All organisms are clumped and the supernatant, or suspending fluid is clear
3+ About 75% agglutination, the supernatant fluid is slightly cloudy

2+ About 50% agglutination, the supernatant fluid is moderately cloudy

1+ About 25% agglutination, the supernatant fluid is cloudy

Tr Trace amount of agglutination present

Negative No agglutination apparent and suspension remains homogenous.

4+ 3+ 2+ 1+ Negative
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. dags aia oladifdinh o jladi  a Chiajolad Al b A o )
4 g ald Agu (du) smdaddia A SoglS Spgls 29 54 s S

wwe Escherichia coli ATCC 25922

Staphylococcus aureus ATCC 25923

Pseudomonas aeruginosa ATCC 27853

Enterococcus faecalis ATCC 29212

Salmonella Typhimurium ATCC 14028

Shigella flexneri ATCC 12022

Proteus mirabilis ATCC 43071

Klebsiella pneumoniae ATCC 13188

Vibrio parahaemolyticus
Vibrio cholerae NON-O1

Streptococcus agalactiae ATCC 12386
Streptococcus pyogenes ATCC 19615

Streptococcus pneumoniae ATCC
6305

Enterobacter aerogenes ATCC 13048

Klebsiella pneumoniae ATCC 13883
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positive control

processed
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Avutoclave Indicator
No growth

Growth

Growth

No growth

Positive control
Growth

Growth

No growth

No growth

Sterilization of spores achieved

Autoclave cycle failure

Operator error; test again with
new biological indicator

Indicatormaybe expired, Test
againwith new Lot



gl g LS HS

Dsh 4w UK IS () pa et Ar ol g Sae i QLSS (5l (b sal la o8 IS () R
1dald calaie 5 (gl e 90

(U1 5 & 8ae) (Al (sla 43 5ad S i
e 5l Sl addiie sla g jlen 5o ) sben alse 5 a6l 5nlen dul e (andili
il g S sBiila 1 o i€ S
(49 4 (oah Al (Ssde sla 40 gad 2 lalia) Jm) i
D0 s dan g (il g S Gl (LSS G Bla

q;h%ujagjﬁjdﬁﬁ&\ydﬁj

) At a5 (Sao)sS ae) b Koy pandidi () sl ) alid g S GG LS S b))



R 3e s 5L g i 4 e il L g ghae S led (31 8

Anla cdﬁw)\ﬁ \Jwg)\umdjjm@mtao&&:\u)]

" No Salmonella spp. and Shigella spp. isolated".
"No Vibrio cholerae isolated"

1 Jd QB ) e dn S RIS
No Enteropathogenic bacteria isolated.

No growth.
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