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0 = pevious menu.
edit knowledge.
consult.
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edit knowledge

= previous menu.

= list knowledge.
add knowledge.

= delete knowledge.
= update knowledge.

w W N = O
"

select: e

o o o £
3 n.3 LNEﬁBGdQuﬁﬂﬂﬂiﬂUﬂiﬂuz

winnaiy 2 qssﬁunﬂiLﬁuﬂawuﬁqﬁﬁugﬂuﬂaﬁNE
winnadu 3 asLﬁunqsanmawuﬁuqqdauaaﬂaﬂngﬂuﬂqwuﬁ

winnadu 4 ﬂzLﬁunﬂiuﬁiﬂﬂaﬂuﬁqugﬂuﬂaﬂuﬁ

2.

ar

i ﬂﬂiﬁﬂ%ﬂ?ﬂu%quﬁﬂuﬂ1ﬁuﬁ Tﬁiuniuazuaaqtugadgﬂn n.4

L

winnalu o ?3LﬁuﬂﬂiLaﬂﬂﬁiﬂagﬂiﬂuﬁquﬁﬂuﬂﬁﬁuz
uﬁiﬂﬁu1ﬂLNEﬁﬂﬁdQ%%ﬂﬂﬁTﬁUﬂ?ﬂui

y > € EY)

winnady 1 aziiunisaaginada value fanua luguaial

v
wﬁﬂﬂagu 2 ﬁzLﬁuﬂﬂiﬂaﬂtﬁaﬁﬂﬂaﬂ attribute Nazfi

q ¥ < 2
ﬁiﬂﬂﬁﬁﬂ@ﬂuaﬂquﬁquﬂ?qﬂg

a€

24
winnalu 3 axLﬂun17nagagﬁizTﬂﬂnuﬁuaquﬁquQﬁuﬁ
~

b7

ﬁ :l’ <y v <y <
ﬂﬂﬂﬂﬂﬂﬂ 4 3z uﬂﬂiﬁagLuawﬂﬁaﬁﬂgﬂasﬂaﬁﬁannnanu



99

FORWARD CHAINING EXPERT SYSTEM SHELL

list knowledge

previous menu.

list value.
list attribute.
list clause.
list rule.
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add knowledge

0 = previous menu.
add attribute.
2 = add rule.
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RULE 00001 1F:
THEN:
1. processing is yes
2. #EXTERNAL listtext title.txt
CONCLUSION:
RULE 00010 B & s
1. processing is yes
2. cell morphology is cocci
3. gram stain is positive
THEN:
1. organism is gram-positive cocci
CONCLUSION: Catalase test is required. s
RULE 00020 IF:
1. processing is yes
2, cell morphology is cocci
3. gram stain is negative
THEN:
1. organism is gram-negative cocci
CONCLUSION:
RULE 00030 IF:

1. processing is yes
2. cell morphology is bacilli
3. gram stain is positive
THEN:
1. organism is gram-positive bacilli
CONCLUSION: Catalase test is required.

RULE 00040 IF:
1. processing is yes
2. cell morphology is bacilli
3. gram stain is negative
THEN:

1. organism is gram-negative bacilli
CONCLUSION: Test of carbohydrate utilization(OF-glucose) is needed.

RULE C€1010 IR
1. organism is gram-positive cocci
2. cell arrangement is cluster
3. catalase test is positive
THEN:

1. genus is Staphylococcus
CONCLUSION: The genus of the organism is Staphylococcus.
Coagulase test, novobiocin resistance and phosphatase test is used to identify the
species.

RULE 01020 IF:
1. organism is gram-positive cocci
2. cell arrangement is pair
3. catalase test is positive
THEN:

1. genus is Micrococcus
CONCLUSION: The genus of the organism is Micrococcus.
The process of identifying its species is not included in knowledge base.

RULE 01030 IF:
1. organism is gram-positive cocci
2. cell arrangement is chain
3. catalase test is negative
THEN:

. genus is Streptococcus
CONCLUSION: The genus of the organism is Streptococcus.
The process of identifying its species is not included in knowledge base.
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RULE 01040 IF:
1. organism is gram-positive cocci
2. cell arrangement is cluster
3. catalase test is negative
THEN:

1. genus is Aerococcus
CONCLUSION: The genus of the organism is Aerococcus. *
The process of identifying its species is not included in knowledge base.

RULE 01050 1F:
1. genus is Staphylococcus
2. coagulase test is positive
THEN:
1. species is Staph. aureus
CONCLUSION: The species of the organism is Staphylococcus aureus.

RULE 01060 IF:
1. genus is Staphylococcus
2. coagulase test is negative
3. novobiocin resistance is resist (positive)
THEN:
1. species is Staph. saprophyticus
CONCLUSION: The species of the organism is Staphylococcus saprophyticus.

RULE 01070 IF:
1. genus is Staphylococcus
2. coagulase test is negative
3. novobiocin resistance is sensitive (negative)
4. phosphatase test is positive
THEN:

1. species is Staph. epidermidis
CONCLUSION: The species of the organism is Staphylococcus epidermidis.

RULE 01080 IF:
1. genus is Staphylococcus
2. coagulase test is negative
3. novobiocin resistance is sensitive (negative)
4. phosphatase test is weakly positive

THEN:
1. species is Staph. simulans
CONCLUSION: The species of the organism is Staphylococcus simulans.,

RULE 01090 IE:
1. genus is Staphylococcus
2. coagulase test is negative
3. novobiocin resistance is sensitive (negative)
. 4. phosphatase test is negative
THEN &+

1. expected species is Staph. haemolyticus
2, expected species is Staph. hominis
CONCLUSION: The organism is Staphylococcus haemolyticus OR
Staphylococcus hominis. The process of differentiation these two species is not
included in knowledge base.

RULE 02010 I1F:
1. organism is gram-negative cocci
2. cell arrangement is pair
THEN:
1. organism is gram-negative diplococci
CONCLUSION: The organism is seem to be Neisseria sp. OR Branhamella catarrhalis.
Confirm with oxidase test.

RULE 02020 IF:

1. organism is gram-negative diplococci

2. oxidase test is positive

THEN:
1. expected genus is Neisseria
2. expected species is Branhamella catarrhalis
CONCLUSION: Neisseria sp. can produce acid from glucose except N, flavescens

which cannot reduce N03. While Branhamella catarrhalis cannot produce acid from
glucose but can reduce NO3. Thus the two test is required in this step.
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RULE 02030 IF:

1. organism is gram-negative cocci

2. oxidase test is positive

THEN:
1. expected genus is Neisseria
2. expected species is Branhamella catarrhalis .
CONCLUSION: Neisseria sp. can produce acid from glucose except N. flavescens

which cannot reduce N0O3. While Branhamella catarrhalis cannot produce acid from
glucose but can reduce NO3. Thus these two test is required in this step.

RULE 02040 IF:

1. expected genus is Neisseria

2. acid from glucose is positive

THEN:
1. genus is Neisseria
CONCLUSION: The genus of the organism is Neisseria. To identify the species,

the follow test is required: acid from maltose, acid from lactose, acid from sucrose
and reduction of NO3,

RULE 02050 IF:
1. genus is Neisseria
2. acid from maltose is positive
3. acid from lactose is positive
THEN:
1. species is Neisseria lactamica
CONCLUSION: The species of the organism is Neisseria lactamica.

RULE 02060 IF:
1. genus is Neisseria
2. acid from maltose is positive .
3. acid from lactose is negative
4. acid from sucrose is positive
5. reduction of NO3 is positive
THEN:

1. species is Neisseria mucosa
CONCLUSION: The species of the organism is Neisseria mucosa.

RULE 02070 1P
1. genus is Neisseria
2. acid from maltose is positive
3. acid from lactose is negative
4. acid from sucrose is positive
5. reduction of NO3 is negative
THEN:
1. expected species is Neisseria sicca
: 2. expected species is Neisseria subflava
CONCLUSION: The organism may be Neisseria sicca OR Neisseria subflava.
The knowledge of identifying these two species is not included.

RULE 02080 IF:
1. genus is Neisseria
2. acid from maltose is positive
3. acid from lactose is negative
4, acid from sucrose is negative
THEN:

1, species is Neisseria meningitidis
CONCLUSICN: The species of the organism is Neisseria meningitidis.

RULE 02090 IF:
1, genus is Neisseria
2. acid from maltose is negative
THEN:
1. species is Neisseria gonorrhoeae
CONCLUSION: The species of the organism is Neiscseria gonorrhoeae.

RULE 02100 IF:
1. expected species is Branhamella catarrhalis
2. acid from glucose is negative
3. reduction of NO3 is positive
THEN:

1. species is Branhamella catarrhalis
CONCLUSION: The species of the organism is Branhamella catarrhalis.

RULE 02110 IE;
1. expected genus is Neisseria
2. acid from glucose is negative
3. reduction of NO3 is negative
THEN:

1. species is Neisseria flavescens
CONCLUSION: The species of the organism is Neisseria flavescens.
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RULE 03010 IF:
1. organism is gram-positive bacilli
2. growth on McConkey agar is yes
3. spore formation is yes
4. catalase test is positive
5. motility is yes

THEN: =
1. genus is Bacillus
CONCLUSION: The genus of the organism is Bacillus.
The process of identifying its species is not included in knowledge base.

RULE 03020 I1E:

1. organism is gram-positive bacilli

2. growth on McConkey agar is no

3. spore formation is no

THEN:
1. genus is Corynebacterium
CONCLUSION: The genus of the organism is Corynebacterium.

Next step is catalase test. If it give positive result, the following test is needed:
nitrate reduction, urease, acid from sucrose. If the catalase test gives negative
result, hemolysis and gelatin hydrolysis test is needed.

RULE 03030 IF:
1. organism is gram-positive bacilli
2. growth on McConkey agar is yes
3. spore formation is no
4, catalase test is negative
THEN:

1. expected genus is Erysipellothrix
2. expected genus is Lactobacillus #
CONCLUSION: The organism is seem to be Erysipellothrix OR Lactobacillus.
The process of identifying these two genera is not included in knowledge base.

RULE 03040 IF:
1. genus is Corynebacterium
2. catalase test is positive
3. nitrate reduction is positive
4. urease test is positive

THEN:
1. species is C. pseudodiphtheriticum
CONCLUSION: The species of the organism is Corynebacterium pseudodiphtheriticum.

RULE 03050 LF:
1. genus is Corynebacterium
2, catalase test is positive
3. nitrate reduction is positive
4. urease test is negative
.5, acid from sucrose is positive
THEN:

1. species is C. xerosis
CONCLUSION: The species of the organism is Corynebacterium xerosis.

RULE 03060 IF:
1. genus is Corynebacterium
2. catalase test is positive
3. nitrate reduction is positive
4. urease test is negative
5. acid from sucrose is negative
THEN:

1. species is C. diphtheriae
CONCLUSION: The species of the organism is Corynebacterium diphtheriae.

RULE 03070 IF:
1. genus is Corynebacterium
2. catalase test is positive
3. nitrate reduction is negative
4., urease test is positive
THEN:

1. species is C. ulcerans
CONCLUSION: The species of the organism is Corynebacterium ulcerans.

RULE 03080 IF:
1. genus is Corynebacterium
2. catalase. test is positive
3. nitrate reduction is negative
4. urease test is negative
THEN:

1. species is C. group JK
CONCLUSION: The organism is Corynebacterium group JK.
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RULE 030890 IF:
1. genus is Corynebacterium
2. catalase test is negative
3. hemolysis is complete
4. gelatin hydrolysis is positive
THEN:

°

1. species is C. pyogenes
CONCLUSION: The species of the organism is Corynebacterium pyogenes.

RULE 03100 IR
1. genus is Corynebacterium
2. catalase test is negative
3. hemolysis is complete
4. gelatin hydrolysis is negative
THEN:

1. species is C. haemolyticum
CONCLUSION: The species of the organism is Corynebacterium haemolyticum.

RULE 04010 IE:
1. organism is gram-negative bacilli
2. growth on McConkey agar is yes
3. OF-glucose reaction is ferment
THEN:
1, organism is fermentative gram-neg rod
CONCLUSION: Next required test is oxidase test.

RULE 04020 IF:
1, organism is gram-negative bacilli
2., growth on McConkey agar is yes
3. OF-glucose reaction is oxidize 4
THEN:

1. organism is oxidative gram-neg rod
CONCLUSION: Next required test is oxidase test.

RULE 04040 IF:
1, organism is gram-negative bacilli
2. growth on McConkey agar is yes
3. OF-glucose reaction is no reaction
THEN: ]
1. organism is nonoxidative gram-neg rod
CONCLUSION: Next required test is oxidase test.

RULE 04050 IF: <
1. organism is fermentative gram-neg rod
2. oxidase test is negative
3 3. growth on McConkey agar is yes
THEN:

1., family is Enterobacteriaceae
CONCLUSION: The organism is Enterobacteriaceae.

First, phenylalanine deaminase test must be performed. If it gives positive
result, the test of urease, citrate and hydrogen sulfide production are next.
If negative result is read, acid from lactose and hydrogen sulfide production are next.

After that. If acid from lactose gives positive result, perform lysine
decarboxylase, citrate, motility and IMViC. Otherwise, perform indole, citrate,
acid from malonate and urease test.

RULE 04060 IF;

1. organism is fermentative gram-neg rod

2. oxidase test is positive

3. growth on McConkey agar is yes

THEN:

1. expected genus is Aeromonas

2. expected genus is Plesiomonas

3. expected genus is Pasteurella

4. expected genus is Vibrio

CONCLUSION: The organism is Aeromonas OR Plesiomonas OR Pasteurella OR Vibrio.

Perform the following test: ornithine decarboxylase, motility, acid from mannitol
and arginine dihydrolase.

RULE 04070 IE:
1., organism is oxidative gram-neg rod
2. growth on McConkey agar is yes
3. oxidase test is positive
4. motility is yes
THEN:
1. genus is Pseudomonas
CONCLUSION: The genus of the organism is Pseudomonas. The process of
identifying the species is not included.
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RULE 04080 IF:
1. organism is oxidative gram-neg rod
2. growth on McConkey agar is yes
3. oxidase test is positive
4, motility is no
THEN:

-

1. genus is Flavobacterium
CONCLUSION: The genus of the organism is Flavobacterium. The process of
identifying the species is not included.

RULE 04080 IF:
1. organism is oxidative gram-neg rod
2. growth on McConkey agar is yes
3. oxidase test is negative
THEN:

. genus is Acinetobacter
CONCLUSION: The genus of the organism is Acinetobacter. It has only one species
(Acinetobacter calcoaceticus) which consist of 4 biotypes. To identify which biotype
it is, the hemolytic pattern is important.

RULE 04100 IF:
1. organism is nonoxidative gram-neg rod
2. oxidase test is positive
3. motility is yes
4. growth on McConkey agar is yes
THEN:

1. genus is Alcaligenes
CONCLUSION: The genus of the organism is Alcaligenes.
To identify the species, growth in 6.5% NaCl broth and reduction of nitrite to
nitrogen gas are to be tested. ’

RULE 04110 IF:

1. organism is nonoxidative gram-neg rod

2. oxidase test is positive &

3. motility is no

4. growth on McConkey agar is yes

THEN:
s+ genus is Moraxella
CONCLUSION: The genus of the organism is Moraxella.

To idenitify the species, nitrite production, gelatin hydrolysis, urease,
acetate assimilation and phenylalanine deaminase are to be tested.

RULE 04120 IF:
1. organism is nonoxidative gram-neg rod
2, growth on McConkey agar is yes
3. oxidase test is negative
; 4, motility is yes
THEN?®

1. genus is Pseudomonas
CONCLUSION: The genus of the organism is Pseudomonas. The process of
identifying the species is not included.

RULE 04130 IF:
1. organism is nonoxidative gram-neg rod
2. growth on McConkey agar is yes
3. oxidase test is negative
4, motility is no
THEN:

. genus is Acinetobacter
CONCLUSION: The genus of the organism is Acinetobacter which has only one
species(Acinetobacter calcoaceticus) which consist of 4 biotypes. To identify which
biotype it is, hemolytic patterm is important.

RULE 04140 b 6 -
1. expected genus is Aeromonas
2. ornithine decarboxylase is negative
3. arginine dihydrolase is positive
THEN:

. genus is Aeromonas
CONCLUSION: The genus of the organism is Aeromonas.
To identify the species, motility and VP are to be tested.
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RULE 04150 IF:
1. expected genus is Pasteurella
2., ornithine decarboxylase is negative
3. arginine dihydrolase is negative
THEN:

1. genus is Pasteurella
CONCLUSION: The genus of the organism is Pasteurella. To identify the species,
indole, maltose, urease and gas from glucose are to be tested.

RULE 04160 TES
1. expected genus is Pasteurella
2. ornithine decarboxylase is positive
3. motility is no
THEN:

1. genus is Pasteurella
CONCLUSION: The genus of the organism is Pasteurella. To identify the species,
indole, maltose, urease and gas from glucose are to be tested.

RULE 04170 IF:
1. expected genus is Plesiomonas
2. ornithine decarboxylase is positive
3. motility is yes
4., acid from mannitol is negative
THEN:

1. species is Plesiomonas shigelloides
CONCLUSION: The species of the organism is Plesiomonas shigelloides.

RULE 04180 IF:
1, expected genus is Vibrio
2. ornithine decarboxylase is positive
3. motility is yes
4. acid from mannitol is positive
THEN:

1. genus is Vibrio :
CONCLUSION: The genus of the organism is Vibrio. The process of identifying
the species is not included.

RULE 04190 IF:
1. organism is gram-negative bacilli
2. growth on McConkey agar is no
THEN:
CONCLUSION: The process of identifying the organism is beyond this knowledge.
It seem to be Pasteurella OR Haemophilus OR Moraxella OR Bordetella.

RULE 05010 IF:
1. genus is Aeromonas
2., motility is yes

- 3. VP is positive

. species is Aeromonas hydrophila
CONCLUSION: The species is Aeromonas hydrophila which has 3 subspecies.
To identify subspecies, gas from glucose and acid from arabinose are to be tested.

RULE 05020 IF:
1. species is Aeromonas hydrophila
2. gas from glucose is positive
THEN:
1. subsp. of A. hydrophila is hydrophila
CONCLUSION: The organism is Aeromonas hydrophila subspecies hydrophila.

RULE 05030 ¥
1. species is Aeromonas hydrophila
2. gas from glucose is negative
3. acid from arabinose is positive
THEN:
1. subsp. of A. hydrophila is anaerogenes
CONCLUSION: The organism is Aeromonas hydrophila subspecies anaerogenes.

RULE 05040 IE:
1. species is Aeromonas hydrophila
2. gas from glucose is negative
3. acid from arabinose is negative
THEN:
1. subsp. of A. hydrophila is proteolytica
CONCLUSION: The organism is Aeromonas hydrophila subspecies proteolytica.



1. genus is Aeromonas
2. motility is yes
3. VP is negative

1. species is Aeromonas punctata
: s . . %
The species is Aeromonas punctata which has 2 subspecie3.

To identify subspecies, gas from glucose is to be tested.

1. species is Aeromonas punctata
2. gas from glucose is positive

1. subsp. of A. punctata is punctata

The organism is Aeromonas punctata subspecies punctata.
1. species is Aeromonas punctata

2. gas from glucose is negative

1. subsp. of A. punctata is caviae

The organism is Aeromonas punctata subspecies caviae.
1. genus is Aeromonas

2. motility is no

1. species is Aeromonas salmonicida
The species is Aeromonas salmonicida which has 3 subspecies.

To identify subspecies, gas from glucose and acid from sucrose are to be tested.

RULE 05050 IF:
THEN:

CONCLUSION:

RULE 05060 IF:
THEN:

CONCLUSION:

RULE 05070 IF:
THEN:

CONCLUSION:

RULE 05080 IF:
THEN:

CONCLUSION:

RULE 05080 IF:
THEN:

CONCLUSION:

RULE 05100 IF:
THEN :

CONCLUSION:

RULE 05110  IF;
THEN:

CONCLUSION:

RULE 05120 IF:
THEN:

CONCLUSION:

RULE 05130 IE=
THEN:

CONCLUSION:

RULE 05140 IF:
THEN:

CONCLUSION:

1. species is Aeromonas salmonicida
2. gas from glucose is positive
3. acid from sucrose is positive

1. subsp., of A. salmonicida is masoucida
The organism is Aeromonas salmonicida subspecies masoucida.

1. species is Aeromonas salmonicida
2. gas from glucose is positive
3. acid from sucrose is negative

1. subsp. of A. salmonicida is salmonicida
The organism is Aeromonas salmonicida subspecies salmonicida.

1. species is Aeromonas salmonicida
2. gas from glucose is negative

1. subsp. of A. salmonicida is achromogenes
The organism is Aeromonas salmonicida subspecies achromogenes.

1., genus is Pasteurella

2. indole is positive

3. acid from maltose is positive
ornithine decarboxylase is positive

1. species is Pasteurella pneumotropica
The species is Pasteurella pneumotropica.

1. genus is Pasteurella

indole is positive

3. acid from maltose is positive

4. ornithine decarboxylase is negative

1. species is Pasteurella new species 1
The organism is Pasteurella new species 1.

1. genus is Pasteurella
2. indole is positive
3. acid from maltose is negative

1. species is Pasteurella multocida
The species is Pasteurella multocida.
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genus is Pasteurella

indole is negative

urease test is positive

gas from glucose is positive

species is Pasteurella aerogenes
The species is Pasteurella aerogenes.

genus is Pasteurella

indole is negative

urease test is positive

gas from glucose is negative

species is Pasteurella ureae
The species is Pasteurella ureae.

1. genus is Pasteurella
2. indole is negative
3. urease test is negative

1. species is Pasteurella Haemolytica
The species is Pasteurella haemolytica.

1. genus is Acinetobacter
2. OF-glucose reaction is oxidize
3. hemolysis is complete y

1. biotype of Acinetobacter is haemolyticus

The organism is Acinetobacter calcoaceticus biotype haemolyticus.

1. genus is Acinetobacter
2, OF-glucose reaction is oxidize
3. hemolysis is non

1. biotype of Acinetobacter is anitratus

The organism is Acinetobacter calcoaceticus biotype anitratus.

1. genus is Acinetobacter
2. OF-glucose reaction is no reaction
3. hemolysis is complete

1. biotype of Acinetobacter is alcaligenes

The organism is Acinetobacter calcoaceticus biotype alcaligenes.

1. genus is Acinetobacter
2., OF-glucose reaction is no reaction
3. hemolysis is non

1. biotype of Acinetobacter is lwoffii

The organism is Acinetobacter calcoaceticus biotype lwoffii.

1.
2.
3.

genus is Alcaligenes
growth in 6.5% NaCl broth is yes
nitrite reduction is positive

1. expected species is Alcaligenes denitrificans
2. expected species is Alcaligenes odorans
The organism is Alcaligenes denitrificans OR Alcaligenes odorans.

To identify which species it is, nitrate reduction test must be performed.

RULE

05150 IF:
THEN:
CONCLUSION:
05160 IF:
THEN:
CONCLUSION:
05170 IF:
THEN:
CONCLUSION:
05180 IF:
THEN:
CONCLUSION:
05190 IF:
THEN:
CONCLUSION:
05200 IF:
THEN:
CONCLUSION:
05210 IF:
THEN :
CONCLUSION:
05220 IF:
THEN:
CONCLUSION:
05230 IF:
THEN:
CONCLUSION:

1. expected species is Alcaligenes denitrificans
2. nitrate reduction is positive

1. species is Alcaligenes denitrificans
The species is Alcaligenes denitrificans.



RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

RULE

05240 IF:
THEN:
CONCLUSION:
05250 IF:
THEN:
CONCLUSION:
05260 IF3
THEN:
CONCLUSION:
05270 IF:
THEN:
CONCLUSION:
05280 IFs
THEN:
CONCLUSION:
05290 IF:
THEN:
CONCLUSION:
05300 IR
THEN:
CONCLUSION:
05310 IF:
THEN:
CONCLUSION:
05320 IF:
THEN:
CONCLUSION:

1. expected species is Alcaligenes odorans
2. nitrate reduction is negative

1. species is Alcaligenes odorans
The species is Alcaligenes odorans.

1. genus is Alcaligenes
2. growth in 6.5% NaCl broth is no
3. nitrite reduction is negative

1. species is Alcaligenes faecalis
The species is Alcaligenes faecalis.

1, genus is Moraxella
2. nitrite production is positive
3. gelatin hydrolysis is positive

1. species is Moraxella lacunata
The species is Moraxella lacunata.

1. genus is Moraxella

2. nitrite production is positive
3. gelatin hydrolysis is negative
4, urease test is positive

1. species is Moraxella phenylpyruvica
The species is Moraxella phenylpyruvica.

1. genus is Moraxella

2. nitrite production is positive
3. gelatin hydrolysis is negative
4. urease test is negative

5. acetate assimilation is positive

1. species is Moraxella osloensis
The species is Moraxella osloensis.

1. genus is Moraxella

2. nitrite production is positive
3. gelatin hydrolysis is negative
4. urease test is negative

5. acetate assimilation is negative

1. species is Moraxella nonliquefaciens
The species is Moraxella nonliquefaciens.

1. genus is Moraxella

2. nitrite production is negative

3. acetate assimilation is positive

4., phenylalanine deaminase is positive

1. species is Moraxella urethralis
The species is Moraxella urethralis.

1. genus is Moraxella

2. nitrite production is negative

3. acetate assimilation is positive

4. phenylalanine deaminase is negative

1. species is Moraxella osloensis
The species is Moraxella osloensis.

1. genus is Moraxella

2. nitrite production is negative

3. acetate assimilation is negative

4. phenylalanine deaminase is positive

1. species is Moraxella phenylpyruvica
The species is Moraxella phenylpyruvica.
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RULE 05330 IF:
THEN:

CONCLUSION:

RULE 05340 IE:
THEN:

1. genus is Moraxella

2. nitrite production is negative

3. acetate assimilation is negative

4. phenylalanine deaminase is negative

1. species is Moraxella atlantae
The species is Moraxella atlantae.

. genus is Haemophilus
. require X factor is yes
. require V factor is yes

W

1. expected species is Haemophilus haemolyticus
expected sp901es is Haemophilus influenzae
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CONCLUSION: The organlsm is Haemophilus haemolyticus OR Haemophilus influenzae.
To identify which species it is, acid from glucose sucrose and lactose, catalase test,
and hemolytic pattern are to be tested.

RULE 05350 IF:

THEN:

CONCLUSION:

RULE 05351 IF:
THEN:

CONCLUSION:

RULE 05360 IF:
THEN:

CONCLUSION:

RULE 05370 IF:
THEN:

CONCLUSION:

RULE 05380 IF:
THEN:

CONCLUSION:

RULE 05390 IF:
THEN:

CONCLUSION:

1. expected species is Haemophilus haemolyticus
2. catalase test is positive

3. acid from glucose is positive

4, hemolysis is complete

1, species is Haemophilus haemolyticus
The species is Haemophilus haemolyticus.

1. expected species is Haemophilus haemolyticus
2. catalase test is positive

3. acid from glucose is positive

4. hemolysis is partial

1. species is Haemophilus haemolyticus
The species is Haemophilus haemolyticus.

1. expected species is Haemophilus influenzae
2. catalase test is positive

3. acid from glucose is positive

4. hemolysis is non

1. species is Haemophilus influenzae
The species is Haemophilus influenzae.

1. genus is Haemophilus

2. require X factor is yes

3. require V factor is no

4. catalase test is negative

5, acid from glucose is negative
6. acid from sucrose is negative
7. acid from lactose is negative
8. hemolysis is non

1. species is Haemophilus ducreyi
The species is Haemophilus ducreyi.

1. genus is Haemophilus

2. require X factor is no

3. require V factor is yes

4. acid from lactose is positive

1. species is Haemophilus paraphrophilus
The species is Haemophilus paraphrophilus.

1. genus is Haemophilus

2. require X factor is no

3. require V factor is yes

4. acid from lactose is negative

1. species is Haemophilus parainfluenzae
The species is Haemophilus parainfluenzae.
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RULE 05400 IF:
1. genus is Haemophilus
2. require X factor is no
3. require V factor is no
THEN:
1. species is Haemophilus aphrophilus
CONCLUSION: The species is Haemophilus aphrophilus.

RULE 05410 IF:
1. family is Enterobacteriaceae
2. phenylalanine deaminase is positive
3. urease test is positive
4. hydrogen sulfide production is positive
THEN:

genus is Proteus
CONCLUSION: The genus of the organlsm is Proteus.
To identify the species, indole test is needed.

RULE 05420 IF:
1., family is Enterobacteriaceae
2. phenylalanine deaminase is positive
3. urease test is positive
4. hydrogen sulfide production is negative
5., citrate test is positive
THEN:
1. species is Providencia rettgeri
CONCLUSION: The species is Providencia rettgeri.

RULE 05430 TF:
1., family is Enterobacteriaceae /
AR phenylalanine deaminase is positive
3. urease test is positive
4. hydrogen sulfide production is negat1ve
5, citrate test is negative
THEN:

1. species is Morganella morganii
CONCLUSION: The species is Morganella morganii.

RULE 05440 IF:
1. family is Enterobacteriaceae
2. phenylalanine deaminase is positive
3. urease test is negative
THEN:

1. expected species'is Providencia alcalifaciens
2. expected species is Providencia stuartii
CONCLUSION: The organism may be Providencia alcalifaciens OR
Providencia stuartii. To identify which species it is, acid from adonitol is to be
tested. »

RULE 05450 TES
1. family is Enterobacteriaceae
2. phenylalanine deaminase is negative
3. acid from lactose is positive
4. hydrogen sulfide production is positive
5. lysine decarboxylase is positive
THEN:
1. species is Arizona hinshawii
CONCLUSION: The species is Arizona hinshawii.

RULE 05460 TE:
1, family is Enterobacteriaceae
2. phenylalanine deaminase is negative
3. acid from lactose is positive
4. hydrogen sulfide production is positive
5. lysine decarboxylase is nagative
THEN:

1. genus is Citrobacter
CONCLUSION: The genus of the organism is Citrobacter. To identify the species,
acid from adonitol and ornithine decarboxylase are to be tested.
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RULE 05470 IF:
1. family is Enterobacteriaceae
. phenylalanine deaminase is negative
3. acid from lactose is positive
4. hydrogen sulfide production is negative
5. citrate test is positive
6. motility is yes
THEN:
1. genus is Enterobacter
2. expected species is Hafnia alvei
CONCLUSION: The organism may be Enterobacter OR Hafnia alvei.
The following tests are required: ornithine decarboxylase, acid from sorbitol,
lysine decarboxylase and urease test.

RULE 05480 IF:
1, family is Enterobacteriaceae
2. phenylalanine deaminase is negative
3. acid from lactose is positive
4. hydrogen sulfide production is negative
5. citrate test is positive
6. motility is no
THEN:

1. genus is Klebsiella
CONCLUSION: The genus of the organism is Klebsiella. To identify the species,
VP, urease test and gas from glucose are to be tested.

RULE 05480 IF:
1. family is Enterobacteriaceae
2. phenylalanine deaminase is negative
3. acid from lactose is positive ,
4. hydrogen sulfide production is negative
5. citrate test is negative
6. indole is positive
7. MR is positive
8. VP is negative
THEN:

1. species is Escherichia coli
CONCLUSION: The species is Escherichia coli.

RULE 05500 IE:
1. family is Enterobacteriaceae
2. phenylalanine deaminase is negative
3. acid from lactose is negative
4. hydrogen sulfide production is positive
5. indole is positive
THEN:
. 1. species is Edwardsiella tarda
CONCLUSION: The species is Edwardsiella tarda.

RULE 05510 IFr:
1. family is Enterobacteriaceae
2. phenylalanine deaminase is negative
3. acid from lactose is negative
4. hydrogen sulfide production is positive
5. indole is negative
. acid from malonate is positive
THEN:
1. species is Arizona hinshawii
CONCLUSION: The species is Arizona hinshawii.

RULE 05520 5 6 )
1, family is Enterobacteriaceae
2. phenylalanine deaminase is negative
3. acid from lactose is negative
4. hydrogen sulfide production is positive
5. indole is negative
6. acid from malonate is negative
THEN:
1. genus is Salmonella
CONCLUSION: The genus of the organism is Salmonella. To identify the species
by using biochemical test, acid from arabinose and gas from glucose are to be tested.
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RULE 05530 IF:
1, family is Enterobacteriaceae
2. phenylalanine deaminase is negative
3. acid from lactose is negative
4. hydrogen sulfide production is negative
5. citrate test is positive .
THEN:

1. genus is Serratia
CONCLUSION: The genus of the organism is Serratia. To identify the species,
acid from arabinose and acid from sorbitol are to be tested.

RULE 05540 1F;
1. family is Enterobacteriaceae
2. phenylalanine deaminase is negative
3. acid from lactose is negative
4. hydrogen sulfide production is negative
5. citrate test is negative
6. urease test is positive
THEN:
1. genus is Yersinia
CONCLUSION: The genus of the organism is Yersinia.
To identify the species, acid from sucrose is to be tested.

RULE 05560 IE:

1. family is Enterobacteriaceae

2. phenylalanine deaminase is negative

3. acid from lactose is negative

4. hydrogen sulfide production is negative

5. citrate test is negative

6. urease test is negative /

THEN:
1. expected genus is Shigella
2. expected genus is Yersinia
CONCLUSION: The organism may be Shigella OR Yersinia pestis OR Yersinia ruckeri.

Distinguish the Shigella from the Yersinia by using serological test(Shigella
polyvalent antiserum test).

RULE 05570 IF:
1. genus is Proteus
2. indole is positive
THEN: .
1. species is Proteus vulgaris
CONCLUSION: The species is Proteus vulgaris.

RULE 05580 IF:
: 1. genus is Proteus

: 2. indole is negative

THEN ¢

1. species is Proteus mirabilis

CONCLUSION: The species is Proteus mirabilis.

RULE 05590 IF
1. expected species is Providencia alcalifaciens
2, acid from adonitol is positive
THEN:
1. species is Providencia alcalifaciens
CONCLUSION: The species is Providencia alcalifaciens.

RULE 05600 IF:
1. expected species is Providencia stuartii
2. acid from adonitol is negative
THEN:
1, species is Providencia stuartii
CONCLUSION: The species is Providencia stuartii.

RULE 05610 IF;
1. genus is Citrobacter
2, acid from adonitol is positive
THEN:
1. species is Citrobacter diversus
CONCLUSION: The species is Citrobacter diversus.

RULE 05620 IF:
1. genus is Citrobacter
2., acid from adonitol is negative
3. ornithine decarboxylase is positive
THEN:

1. species is Citrobacter amalonaticus
CONCLUSION: The species is Citrobacter amalonaticus,



RULE 05630 )
THEN:

CONCLUSION:

RULE 05640 IFs
THEN:

CONCLUSION:

except Salmonella

RULE 05650 IF:

THEN:
CONCLUSION:

RULE 05660 IF:
THEN:

CONCLUSION:

RULE 05670 IF:
THEN:

CONCLUSION:

RULE 05680 IF:
THEN:

CONCLUSION:

RULE 05690 IF:
THEN:

CONCLUSION:

RULE 05700 IF:
THEN:

CONCLUSION:

RULE 05710 IF:
THEN:

CONCLUSION:

1. genus is Citrobacter
2. acid from adonitol is negative
3. ornithine decarboxylase is negative

1. species is Citrobacter freundii
The species is Citrobacter freundii.
1. genus is Salmonella

2. acid from arabinose is positive

1. species is Salmonella enteritidis

The organism is Salmonella enteritidis including other

choleraesuis and Salmonella typhi.

1. genus is Salmonella
2. acid from arabinose is negative
3. gas from glucose is positive

1, species is Salmonella choleraesuis
The species is Salmonella choleraesuis.

1, genus is Salmonella
2, acid from arabinose is negative
3. gas from glucose is negative

1. species is Salmonella typhi
The species is Salmonella typhi.

1. genus is Enterobacter

2. ornithine decarboxylase is positive
3. acid from sorbitol is positive

4. lysine decarboxylase is positive

1, species is Enterobacter aercgenes
The species is Enterobacter aerogenes.

1. genus is Enterobacter

2. ornithine decarboxylase is positive
3. acid from sorbitol is positive

4. lysine decarboxylase is negative

1. species is Enterobacter cloacae
The species is Enterobacter cloacae.

+ genus is Enterobacter

. ornithine decarboxylase is positive
. acid from sorbitol is negative

. urease test is positive

1. species is Enterobacter gergoviae
The species is Enterobacter gergoviae.

1. expected species is Hafnia alvei
2. ornithine decarboxylase is positive
3. acid from sorbitol is negative

4, urease test is negative

5. lysine decarboxylase is pusitive

1. species is Hafnia alvei
The species is Hafnia alvei.

1., genus is Enterobacter

2. ornithine decarboxylase is positive
3. acid from sorbitol is negative

4. urease test is negative

5. lysine decarboxylase is negative

1. species is Enterobacter sakazakii
The species is Enterobacter sakazakii.

species
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Use serological test(group antiserum) to find out which group it is.

To identify the species, ornithine decarboxylase test must be performed.

RULE 05720 IFr;
THEN:

CONCLUSION:

RULE 05730 IF:
THEN:

CONCLUSION:

RULE 05740 IF:
THEN:

CONCLUSION:

RULE 05750 IF:
THEN:

CONCLUSION:

RULE 05760 IF:
THEN:

CONCLUSION:

RULE 05770 IF:
THEN:

CONCLUSION:

RULE 05780 IF:
THEN:

CONCLUSION:

RULE 05730 IF}
THEN:

CONCLUSION:

RULE 05800 IF:
THEN:

CONCLUSION:

RULE 05810 IF:
THEN:

CONCLUSION:

1. genus is Enterobacter
2. ornithine decarboxylase is negative

1. species is Enterobacter agglomerans

The species is Enterobacter agglomerans.

1. genus is Klebsiella
2. VP is positive
3. urease test is positive

1. species is Klebsiella pneumoniae
The species is Klebsiella pneumoniae.

1. genus is Klebsiella
2. VP is negative
3. gas from glucose is positive

1. species is Klebsiella ozaenae
The species is Klebsiella ozaenae.

1. genus is Klebsiella
2. VP is negative
3. gas from glucose is negative

1. species is Klebsiella rhinoscleromatis
The species is Klebsiella rhinoscleromatis.

1. genus is Serratia
2. acid from arabinose is positive.
3. acid from sorbitol is positive

1. species is Serratia liquefaciens
The species is Serratia liquefaciens.

1. genus is Serratia
2. acid from arabinose is positive
3. acid from sorbitol is negative

1. species is Serratia rubidaea
The species is Serratia rubidaea.
1. genus is Serratia

2. acid from arabinose is negative
1. species is Serratia marcescens
The species is Serratia mercescens.
1. expected genus is Shigella

2. anti-Shigella test is positive

1, genus is Shigella
The genus of the organism is Shigella.

1. expected genus is Yersinia
2. anti-Shigella test is negative

1. genus is Yersinia
The genus of the organism is Yersinia.

1. genus is Shigella
2. anti-Shigella group test is A

1., Shigella group is A
The organism is Shigella group A.
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RULE

RULE

RULE

RULE

RULE

RULE

RULE

05820 IF:
THEN:
CONCLUSION:
05830 IR
THEN:
CONCLUSION:
05840 IE:
THEN:
CONCLUSION:
05850 IF:
THEN:
CONCLUSION:
05860 IE:
THEN:
CONCLUSION:
05870 IF:
THEN:
CONCLUSION:
05880 : IF:
THEN:
CONCLUSION:

1. genus is Shigella
2. anti-Shigella group test is B

1. Shigella group is B
The organism is Shigella group B.

1. genus is Shigella
2, anti-Shigella group test is C

1. Shigella group is C
The organism is Shigella group C.

1. genus is Shigella
2, anti-Shigella group test is D

1., Shigella group is D
The organism is Shigella group D.

1. genus is Yersinia
2. urease test is positive
3. acid from sucrose is positive

1. species is Yersinia enterocolitica
The species is Yersinia enterocolitica.

1. genus is Yersinia
2. urease test is positive
3. acid from sucrose is negative

1. species is Yersinia pseudotuberculosis
The species is Yersinia pseudotuberculosis.

1. genus is Yersinia
2. urease test is negative
3.. ornithine decarboxylase is positive

1. species is Yersinia ruckeri
The species is Yersinia ruckeri.

1, genus is Yersinia
2. urease test is negative
3. ornithine decarboxylase is negative

1. species is Yersinia pestis
The species is Yersinia pestis.,
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genus specific name genus specific name

Aeromonas hydrophila Morganella morganii

punctata Neisseria flavescens

salmonicida gonorrhoeae
Alcaligenes denitrificans lactamica

faecalis meningitidis

odorans mucosa
Arizona hinshawii Pasteurella aerogenes
Branhamella catarrhalis haemolytica
Corynebacterium diphtheriae multocida

group JK new species 1

haemolyticum pneumotropica

pseudodiphtheriticum ureae

pyogenes Plesiomonas shigelloides

ulcerans Proteus mirabilis

xerosis vulgaris
Citrobacter amalonaticus ‘Providencia alcalifaciens

diversus stuartii

freundii rettgeri
Edwardsiella tarda Salmonella choleraesuis
Enterobacter aerogenes enteritidis

; agglomerans typhi

cloacae Serratia liquefaciens

gergoviae marcescens

sakazakii rubidaea
Escherichia coli Staphylococcus aureus
Haemophilus aphrophilus epidermidis

ducreyi saprophyticus

haemolyticus simulans

influenzae Yersinia enterocolitica

parainfluenzae pestis

paraphrophilus pseudotuberculosis
Hafnia alvei ruckeri
Kebsiella ozaenae

pneumoniae

rhinoscleromatis
Moraxella atlantae

lacunata

nonliguifaciens

osloensis

phenylpyruvica

urethralis
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Proteus

indole
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P. vulgaris

Providencia alcalifaciens

Providencia stuartii

acid from adonitol

P. mirabilis

Providencia alcalifaciens

Providencia stuartii
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Citrobacter .
adonitol
. | -
C. diversus ornithine decarboxylase
+ -—
C. amalonaticus C. freundii
Salmonella
arabinose
+ -
S. enteritidis gas from glucose
and others + _

S. choleraesuis S. typhi
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