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General remarks about the practical tests

B > B RSBy — Al
DEAR PARTICIPANTS &%&%&

The practical tests are organized in four different laboratories.

HEa BT 4 A ERE SR ET

B

Y FRER NI AR R
N° 2- Animal Anatomy, Systematics and Ecology Eh#jfi#4E2 » = HEEE R 4HEE
N° 3- Biocheminstry 4% 2

N° 4- Microbiology 4= ¥

N° 1- Plant Anatomy, Systematics and Physiology 18 #7jfi#34]

B

You have 1 hour to perform laboratories N° 1 and N° 2. EEa= 1 K 2 0 1 /N\EF
You have 1 hour 30 minutes to perform laboratories N° 3 and N° 4. B EyzE 3 K 4 » 1.5 {E/NiF -
You can score maximum of 40 points in each laboratory, which means a total of 160 points for the whole

practical test. ST SR % 7115 40 77 - E{FEUERIL 160 7>



Practical test 4 B1{E 4

MICROBIOLOGY #4: ¥

There are different systems of bacterium classification, but the most commonly used is the
published in Bergey's Manual of Determinative Bacteriology.

HRHI AR FERZRY » (B Y RAE Bergey HYAH BRI T Fracakay -

A working outline for the identification of a bacterial strain from the biochemical point of view
is proposed below: L~ Fy—e A=A LR R 8 E Al R BT AR A U704 2 REEE

1) Isolate the strain and obtain a pure culture. s BRI US4 EEEE

2) Carry out a microscopic examination of living cells and also of Gram stained smears. The
morphology and type of Gram staining of the microorganism under study is thus determined. It
is also important to determine the presence of clusters, spores and any other morphological
characteristics that may be of interest.

HUS4HAE DL R IR Ay 1% DU R 22, nIfS R AE YR TRE S e A e A, AR
EEGAEE - f87 RIEMPREEE FAVEE, R E MY EZ T

3) Determine the nutritional characteristics (in general they come off from the methods used in
the previous isolate and culture): photoautotrophs, photoheterotrophs, chemiautotrophs,
chemiheterotrophs.

Flere B (GBRE FolT o8 - MbFEEE) - eaEE - teRE - EeE -t
4) Conduce primary tests: The following group of tests, called primary tests, are used to
determine the genus, group of genera or in some cases, the family to which an isolate belongs to.
The primary tests are, beside Gram staining and morphology observation, the determination of
catalase, oxidase, glucose fermentation, and motility, among others.

AT E S - YIRS R R S BE R - AR EE RS L R AR Y B8 R o0 1) By
faf o bR T ERRZYE KPR 2 S - FEAHIE eSS - S(EEREM: - mE
R RT3



Reagents and Equipment 5155

N oo g &~ . hoE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.

Dropping bottle with Gentian Violet (ready to use) Ji&ik-2E 5 FEIE LR
Dropping bottle with Lugol (ready to use) j&jfi-257 Lugol

Dropping bottle with Gram decolorizer (ready to use) ;i -2575 R - ()
Dropping bottle with Safranin (ready to use) J&¥f-257 Safranin

Dropping bottle with Distilled water Jpgjfi-2575 724 857K

1 tube rack — {22

2 Kahn tubes containing a culture grown in Luria-Bertani medium of organisms A and B.
SEVE-E A4 RAE Luria-Bertani BRI R AR B i TH

2 Lab gloves —EIFE

Respiratory mask 15

Marker pen JH MR REE

Paper napkin 4%

1 Bunsen burner — 37 A 4E &

Microscope ZE{HE

Loop ffeEEE

4 Slides 4 ¥ H

Tray with slide holder ¥ /

1 plastic bottle with water for rinsing 1 {[&¥8 - 355 5e YK

1 disposable glass —{EEE/NVF

1 dropping bottle with immersion oil — & fiiEYH

1 dropping bottle with 3% H,0, —&ii 3% H,0;

2 Luria-Bertani agar plates inoculated with organisms A and B.

—{& Luria-Bertani 3 Eik-2 A5 HEA - B

1 Eppendorf tube with 2 oxidase disks —f{= &V E-2H 2 | | EEEE S
1 pair of tweezers —7 $f 1

2 Kahn tubes — 7 5\

1 Kahn tube with a stopper containing sterile distilled water.



26.
27.

28.

29.

30.

31.
32.

33.

34.

35.

— SR &R E-S A EEZASK

1 plastic Pasteur pipette. — 7 %8B P2 =k, 4

3 plates with eosin methylene blue agar (EMB) medium (one of them inoculated with
organism A, another inoculated with organism B and the last one without inoculation)
SREH P FAR TR ANSEREN(—REAEE A, —RIEAFEE B, 55—
ESIAES)

3 tubes with phenylalanine (one of them inoculated with organism A, another inoculated
with organism B and the last one without inoculation). =& KA ik (— & 255 HfE A,
—EEARME B, 55— B )

1 Dropper containing 10% ferric chloride —{& &= 10% & (L

3 Kahn tubes with SIM (hydrogen Sulfide Indole Motility) medium (one of them
inoculated with organism A, another inoculated with organism B and the last one

without inoculation)

=ReVE-2A SIM (DA LS, "9lls, foSEh it < &) Bas(—EXAREM A,
—EEARME B, 55— B )

1 Dropping bottle containing Indole reagent — -7 1514275

3 Kahn tubes containing UREA broth (one of them inoculated with organism A, another
inoculated with organism B and the last one without inoculation)

—HE- S AREREER(EREARERE A —EEAEE B, 55— EEH)
3 Kahn tubes with motility indole ornitine medium (MIO) (one of them inoculated with

organism A, another inoculated with organism B and the last one without inoculation)
=sVE-8H MIO (R[HUEEM: (L, K BB e i(— R A ERE A —RER
I B, 55— i)

3 Kahn tubes containing Simmons citrate (labeled SC-A and SC-B and another one)
—slVE-2A Simmons &5 (B~ SC-A ~ SC-B J A f#fd SC)

Clock located in view of all the students in the laboratory. F5§E-E 4 0] B E(FE



Caution: &

You must be careful in the manipulation of media and reagents since the quantities

provided allow performing this practical test only once.
/IO E R B AN, 3 SaUE H REFR At —{!!
If you work carelessly, with abrupt movements, far from the burner, you will

contaminate the medium thereby preventing you from obtaining good results.

IERA /N E- ANBTERZEIR, SR EIRF R AR R, IRl & R B A5 4
ARSI aVE R

You will perform the biochemical tests which basis and interpretation are detailed below

by using the media, reagents, and the given bacteriological information (charts and diagrams)
AALEERGE R R FIRIB R E R EE, SUEPTe 2 &858, SURigE H prid dtay 4
& (EAER)

Note: Do not discard the tubes with organisms A and B. You will use them in task 2.

AR AEEZESAEE AN BET EEBR_PIEfEH

TASK 1: Perform Gram-staining in organisms A and B.
g — Y A - B TR

EXPERIMENTAL PROCEDURE EE& 5

Introduction: #{E$55 |

Gram stain differentiates between two major bacterial cell wall types. Some bacterial
species, because of the chemical nature of their cell walls, have the ability to retain the crystal
violet even after the treatment with an organic decolorizer such as a mixture of acetone and

alcohol.
T LB O] DU 4y A B 2 AR EE, A Lo Al B R LA R B A (L ER R 1,
BEAE AN B SCHAS IR B R R, (IRES iR 45 RiVEAE



Gram stain technique HE 5 K3 R ER T

10.

Make a thin smear of the material to study and allow to air dry.

RFRFRHFEHIARIN B | BB EOHA A 7 AR I

Fix the material to the slide so that it does not wash off during the staining procedure by
passing the slide three or four times through the flame of a Bunsen burner.

RE R A AESE Bk = ~ DU LG EAM R, B Fy e idie e %

Place the smear on a staining rack and overlay the surface with Gentian Violet solution.
TRAE R RCE B | e 28, DA Gentian Violet (BERES) A4HI& i b4

After 30 seconds of exposure to the Gentian Violet solution, wash thoroughly with
running water.  DARERESRZYE — 0%, DURACHRE

Next, overlay the smear with Gram’s iodine solution (lugol) for 30 seconds.

LA Gram’s iodine solution (lugol, #4427 Z 0 F 30 #b

Hold the smear between the thumb and forefinger and flood the surface with a few drops

of the acetone alcohol decolorizer until no violet color washes off. This usually requires

10 seconds or less time.

DSHEMEfE BN, BRSO E e, BEFIREeRAEERRE
Fy1b, ILAEFREYRR 10 PhgE

Wash with running water and again place the smear on the staining rack. Overlay the

surface with safranin counterstain for 20 seconds. Wash with running water.
LUK 1%, PR A B R Z4 028 b, DL safranin(ZE4T44K) & 2= 20 PO DUETTH
Eeseen, F LUK

Place the smear in an upright position in a staining rack, allowing the excess water to
drain off and the smear to dry.

R 1 BN FY 2R b, R R B ERIVK T, Wik gz

Examine the stained smear under the 100 x (oil) immersion objective of the microscope.
172 100 fEdER | LA E AR A AL th 58 i3 7 A

When you focus the microscope call the assistant.

EHRSE R, sl A B HET



Results

SELECT THE CORRECT ANSWER, FILLING THE CORRESPONDING BOX

R IEHER S R A R A B

Organism & f&

Gram staining

Assistant revision
BEa A B HERD

A L] Positive f54: | [ Negative f& 4

B L] Positive B4 | [ Negative f& 4

AR MHER

Write the letter corresponding to the correct answer on the dotted line below:

KB FEUIEFRRN T ESE




TASK 2: Biochemical characterization of organisms A and B. &f&E A f1 B #y4E {1

In this part of the practical work you will determine, by means of metabolic tests (already

provided or performed by you), the family and genus of the two organisms labeled as A and B.

FEIEER 7 EA A F AT i (A B L MRERYE B, ZHE A ~ B RIETEATEHIR K8

Catalase Reaction: figfit Kz e

Some bacteria contain flavoproteins that reduce the oxygen resulting in the production of
hydrogen peroxide (H,0O,) or superoxide (O, -), which are extremely toxic since they are
powerful oxidizers able to destroy the cellular constituents in a short time. Many bacteria

possess enzymes that offer protection against these toxic compounds.

AREAFEA=EREH, TERESRELSAFEENAEIEY(H0.5 0, ), NEfEE
SV, ERURAINEAvRES. NIGT 2 ME G ELRZ AL FEYE, UiREEC

Technique #&{E

Perform the catalase test to organisms A and B by adding two drops of H,O, to a bacterial

suspension (3 loopfuls of the liquid culture labeled as LB-A and LB-B) placed on the slides.
HEE AR B AETTAEEGHIE, DI I R A TPV E R (B LB-
AR LB-BYKHE =K, &R #H A L, iR @S b & i A AR R+
Note: Write the obtained results in the Biochemical test table using + (for a positive

reaction) or — (for a negative reaction)

AR RPTRIVER, D+ GONARIE) » — RN IE) S B LB RS

Question

Which of the following reactions is carried out by the catalase enzyme?
fEBE AT L TSI IE S TE?

1) H;0, + NADH + H" — 2 H,0 + NAD"

2) 2H,0, —» 2H,0 + O,

3) O, +0; +2H+ - H,0, + O,

4) 40y +4H" > 2H,0+3 0,



Write the number corresponding to the correct answer on the dotted line below:

REFEUBFERIN T &R

Oxidase Reaction: &L &

Test used for the detection of the cytochrome-c-oxidase enzyme, which is present in different

genera, e.g. Pseudomonas spp., Neisseria spp., Moraxella spp., Vibrio spp., Aeromonas spp.
AR ¢ |ACEE(FEEN A EBAHE F, W Pseudomonas spp., Neisseria spp.,

Moraxella spp., Vibrio spp., Aeromonas spp.),

Oxidase discs contain dimethyl-para-phenylene-diamine, which is the substrate of cytochrome-

c-oxidase enzyme.
E bG8 | (Oxidase discs) & H 4t Z ¢ & {bEFHY =& (dimethyl-para-phenylene-

diamine)
Organisms possessing this enzyme, in the presence of atmospheric oxygen and the substrate
contained in the oxidase discs give a red-fuchsia color.

MEHA IR R, 127 SCRIVIREL T, RS LEE / 2R OE1E.

Technique #£/E
Perform the oxidase test to organism A and B according to the following instructions:
WAR DL NER, BT R LI ERE AN B £

Oxidase test will be carried out using tubes. From a pure culture, prepare a heavy suspension in

0.2 ml of sterile distilled water, and add one oxidase disc.

DAsE TR L. R bR aVAE, PL 0.2ml fEEEZE B K Ui 2R (iRl %
AT, MDA — R SALEEE A

10



Note: Prepare the bacterial suspension starting from 3 colonies of each one of the plates

labeled as LB-A and LB-B respectively.
WFRELE: 7y RIEER LB-A T LB-B WSS &L, DIFFEIREIA = (&%, 7R iCE R

et e
HERRER

Results &5 5%
Generally, within the first minute and at room temperature, positive results are detected. A

delayed reaction, evidenced after 2 minutes must be considered a negative result. ——f& =,

o, BT —or N 2R TEE, i A b, A RS e (F2 M S )

Positive 514 £ JE: discs show a red-fuchsia color.[B]| 5 2 R4 %

Note: Write the obtained results in the Biochemical test table using + (for a positive

reaction) or — (for a negative reaction)

AR RPTERIEER, D+ GONARIE) ~ — R IE) B LR IERTRAE

EOSIN METHYLENE BLUE (EMB) AGAR {F4L FHELEE (EMB)£325E A

This medium, is used for the selective isolation of fast growing and with scarcely nutritional

requirements Gram-negative bacteria.

BefEEr A o] R 2R AR A R PR ~ R E R R oK DR R R R

It allows the growth of all Enterobacteriaceae members.

TR TR

11



Purpose HHY

This medium combines the Holt-Harris formulation with the Levine’s one to improve the
selective isolation of Enterobacteriaceae and other Gram-negative bacterium species.
The differentiation between lactose and/or sucrose fermenter organisms from those organisms
which do not ferment them is possible due to the presence of the indicators eosin and methylene

blue. Also, these indicators inhibit the growth of several Gram-positive bacteria.

e R4S & T Holt-Harris 2 Levine™s REFEHAC /7, 21 26 H5; A By s H A 55 o £ P P B Y
BEUR. TR WREE S T FLNE S (B RENE S I B A R T T, T RE R
4T (eosin) 5z A ELEE (methylene blue) s HEER, 1175 LoFi5 7 A7 2 {1 Fh Lb SRR (G P MR B AF .

Many strains of Escherichia coli and Citrobacter spp. show colonies with a greenish metallic

sheen in this medium.
BB RN KGR E B ARG B E &, AT g 2R HAREEE =

Lactose and/or sucrose fermenter organisms show colonies with a dark center surrounded by a
blue or pink color, while lactose and/or sucrose non fermenter organisms show colorless

colonies.

RESAHETT FUME S (SO REME S5 BV R e, s Ry rh g S 3, 1 ERI AR e 4Lt
AR TR B, B I 23R,

This medium also allows the growth of different organisms in addition to the growth of the
Enterobacteriaceae members, and may be generally differentiated by the appearance of their
colonies.

EERPEALR T A DS EBNESL, el sra AR, (B EEATE R ETSINEA
5], A PRI 77 .-

12



Instructions 5~

Using the EMB plates provided (labeled as EMB-A and EMB-B for organisms A and B

respectively), determine the sucrose and/or lactose utilization for organisms A and B.
{#FH EMB 5285 (43 HiE7 EMB-A f1 EMB-B #RETE A fl B), SRHETHTE A F1 B ¥
B (Z0) USRI AR

Note: Write the obtained results in the Biochemical test table using + (for a positive
reaction) or — (for a negative reaction).

AR RATRIEER, DL+ (R A RIE) ~ — oI B AL IEFRIE

Question [HE

Fermentation Z£//E A ...

A) results in production of acid and possibly gas from the breakdown of sugars.

AN
il

AR A REAE R i, 1A AR R SR

B) is associated with the type of growth of facultative anaerobes in Thioglycollate (a reducing

agent) Medium where growth is less dense in the anaerobic region.

FoAESRE FAE (Thioglycollate, —fAE FR) FrgA AV AR ERERET,
SR AERAR R

C) is generally associated with a positive catalase reaction for an organism.

i B G T BRSPS TS e A T

Write the letter/s corresponding to the correct/s answer/s on the dotted line below:

REFEUFESCFRRN T HESRE

13



Phenylalanine agar (Tubes labeled as Ph)ZER Bzl g g £ G E DL Ph ER)

Phenylalanine agar is recommended for the detection of production of phenylpyruvic acid from
phenylalanine by deamination. A positive reaction results in a green coloration after the

application of 10% ferric chloride.
KNI EE T FACHE SRR 4 RSB FrE Ay EREEE, 100 10%E 1k
85 (ferric chloride))& %1%, W2 &k, BIFRTA RE(5 14 S TE).

Instructions BESFSS |

Add 4 or 5 drops of the ferric chloride solution to the phenylalanine slants agar tubes (labeled as
Ph-A and Ph-B for organisms A and B respectively). As the reagent is added rotate the tubes.
An intense green color appearing within 10 minutes indicates the presence of phenylpyruvic

acid.

hn 4~5 & ik A& (ferric chloride) s & AR R HEEEA T GlERETR Ph-A -
Ph-B f{FEETH A ~ B), EsdBIIIALR, elEVE SRR ER, S TN 2%
“ren, BRI R EE L T RN

Note: Write the obtained results in the Biochemical test table using + (for a positive

reaction) or — (for a negative reaction).

AR RATRIEER, DL+ (R ARIE) ~ — o) B AL EFRIE

14



Hydrogen Sulfide indole motility medium (SIM) (Tubes labeled as SIM A and SIM B)

SIM SR (R MERUE & ~ MSIDRAYEEZE, DUk S Eh R EeR, SUE 7RI LL SIM AR
SIM B £7R)

This medium is used for the detection of hydrogen sulfide, indole production, and motility in
the same tube. Hydrogen sulfide production in this medium is originated from thiosulphate or
sulphate reductases and not by cysteine desulfhidrases. Any blackening along the line of
inoculation is considered as a positive hydrogen sulfide reaction, and it usually appears between
18-24 hours of inoculation. Motile cultures in SIM medium show diffuse growth away from the
line of inoculation. This is an appropriated medium for the detection of Listeria's characteristic
"umbrella-like" movement. The high content of tryptophane in this medium makes it very
suitable for detection of indole production.

AR R A v AR E A L& S S IBRAEE A, SR E BT, (Wi balEd iR RER
G ik 2 5 i (thiosulphate or sulphate reductases)iy{E ], fFEHEfE&R H EEA B0, RorE
AR LGRS E), — RIS, RPN 18~24 /N &, A&, () EEIGE SIM
srE A BATEENE, AIRDE & R T 2 BRERRIRAY 7041, ISR E A nT K
A E G RA Listeria's(—ARR) IV REINEE ). (INBFEEFEHSREDN
trypteine, 7] A A HIE 15 bk (indole) Y ZE 4.

Instructions BESFSS |

Using the SIM tubes provided (labeled as SIM-A and SIM-B for organisms A and B
respectively), determine the production of hydrogen sulfide and indole, as well as the motility
for organisms A and B.

{EH SIM &VE (73 AR SIM-A fil SIM-B RoREfE A ~ B), FILUALE A ~ B IEfEEAR
B ~ U5(LREVIETE R EEh M

For indole production detection, add 5 drops of the reagent (labeled as indole) to the heavy
growth obtained in SIM tubes. A pink color promptly developed indicates the presence of
indole.

15



e LRAYEE A, RTInTURsUE (P8 BRIV indole) it &7 S R Al HY SIM BRI
SVE Y, ILRIE R al t, AR AR,

Note: Write the obtained results in the Biochemical test table using + (for a positive

reaction) or — (for a negative reaction).

ERRIFTRIEER, DL+ (A RIE) ~ — GoniERIE) R ELRIEZRIE+

Question:[EFHE

A negative result for motility J& & M4 F& 4 5 FE (BN &S ). .

A\) is indicated if growth occurs only along the line where the medium was stab-inoculated.
TR RPN B AR, W R g R

B) should be confirmed by a wet mount of a young culture of the same organism.
ARF BR[| R L b, mTARER B A R A R A R

C) may exhibit growth over the surface of the medium.
| 2R HES NS EARENEREP

D) may occur for strictly aerobic, motile organisms.

SR IINAuE AN TR =N GV ORI R[]

Write the letter/s corresponding to the correct/s answer/s on the dotted line below:
& LT RERS N T T RE 4R

16



UREA BROTH jREEFER

This medium is suitable for the differentiation of urease producing organism.

SRR AL v R Y 0 B e 2 PR R Y B e

Instructions BEEF55 |
Using the urea broth tubes provided (labeled as UREA-A and UREA-B for organisms A and B

respectively), determine the production of urease for organisms A and B.
EHEARZERNVEVE (O HE R UREA-ART UREA-B TR A ~ B), HIETE R A
M B EA R ZREFHITEIE

Note: Write the obtained results in the Biochemical test table using + (for a positive

reaction) or — (for a negative reaction).

AR RATRIEER, DL+ (R A RIE) ~ — o) B A LR IEFRIE T+

SIMMONS CITRATE AGAR PP ISR £ e E R

It is a medium capable to differentiate between bacteria harboring citrate permease enzymes and

those that do not harbor such enzymes.
BTl A HI BT AR R A F AR R 2 B B B B A

Instructions BERIE5 |
Using the SIMMONS CITRATE tubes provided (labeled as SC-A and SC-B for organisms A

and B respectively), determine the presence of growth for organisms A and B.
(E e s ASVE (R SC-A M SC-B FmEidE A ~ B), ZRHFEETE A
1B EGER.

Note: Write the obtained results in the Biochemical test table using + (presence of growth)
or — (absence of growth).

AR RATERIVER, D+ GONALER) - - GROREER) BN E LR ERRIE T

17



Motility Indole Ornitine (MIO) Medium JEBh5|IL: S BfE (MIO)EEE:
The reactions in this medium are observed as follows:
PRIt R TR DU N Y E.

e Ornithine Decarboxylation (ODC). Observe the lower three-quarters (anaerobic region)
of the medium for change in color of the pH indicator; growth must be present in this

part of the tube for correct analysis of result:

SR AN E(ODC): FEthikmts AR SVE R B (T 7 3/4 RS lE
H)EENER, dE TR AR, HAEGES ODC 2z I H LU N 4S5 HET

o Gray, blue or purple color: Positive reaction for ornithine decarboxylation —
formation of a highly alkaline product, over-neutralizing the acid produced from

glucose fermentation.

EHIRE ~ EEER O BUENE, Fonggd ODC KE, A smm it EY),
R 38 FEE oM R e A M S4 TRe F EE AE HY R, G (SR 2 3R i

o Yellow color: Negative reaction. Yellow color is due to the "default" acid

production from glucose fermentation.

w PR MR, X ARHBAE, Hh At i AL B Ptk

Instructions BERIE5 |

Using the MIO tubes provided (labeled as MIO-A and MIO-B for organisms A and B
respectively), determine the production of ornithine decarboxylase enzyme for organisms A and
B.

EHEA MIO B EARYEE (R MIO-A#I MIO-B KR ETE A ~ B), HIETETE A -
B & 4E ODC R 1IE .

18



Note: Write the obtained results in the Biochemical test table using + (for a positive

reaction) or — (for a negative reaction).

AER RPTRAVEER, DA RONE RE) ~ — ROERIE) R, A LALR e RIS T

Results: EERsE R

Write the results of the biochemical tests in the following table (11 points)

LSRG LT RS S (11 47)

Phenyl-
Catalase | Lactose | Sucrose | Moatility | Indole H,S en-y Urease | Citrate | Oxidase
Organism B . . alanine | ODC .
flG LI FERE | JEEIME | WSIDE | MBS | PRZBE | G | A(LEE
AN
B
Using the tables in the annex indicate (9 points)
FIAM R PRV ERAETEE A ~ B ZR B Al Ffel? (9 77)
Family £} Genus &=

Organism A

Organism B

Questions HRE

1. You have cultures of five organisms as listed below. However, the labels of the tubes have

come off and you need to re-label the tubes correctly! First, you must consider the various

reactions you know for the organisms in question:

EiREE MY AR, EeARaENEE BRI
NERATAIZ BN, [B1% Y.

19
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Gram Catalase glucose lactose phenylalanine  Citrate

Shape
Genus & stain }FH? reaction fermentation fermentation deaminase utilization
HiE j v sl If 7] W o I QT A =4
AR FENGLE ) aiEasly FIESEE NI A RNE A
Rod
Bacillus + . + +or— ? 2 ?
IR
Coccus
Staphylococcus + o + 2 ) )
BRGIR
Enterobacter — Rod + + + - +
Morganella — Rod + + - + _
Pseudomonas — Rod + - — _ 2

a. The results obtained from what specific laboratory procedure will differentiate Bacillus and
Staphylococcus from each other and also from the remaining three genera?

DU a6 53 Bacillus 11 Staphylococeu R BB, A5 R I IS8 A1 I A B B At = /8
A) Glucose fermentation 7&j7; &5 fi%
B) Citrate utilization {15 £

C) Catalase reaction fiif 7

D) Gram stain i K 2

Write the letter corresponding to the correct answer on the dotted line below:
& FE AT LRI N T 4R

20




2. Consider the following dilution scheme:f&F DL T BYFEFE 1504

Sml 1 ml 0.5 ml [ 2ml % 0.1ml l
HIK @ U
0.9 ml

100 ml 45 ml 9ml 4.5 ml 19ml

1,0.1 ml ‘LO 1 ml J:O'l ml \LO.! ml iO.l ml
EIERE ! = i’ 'E' '7.1:“
no. of colonies:  TNTC 425 58

a. Report the total number of CFUs (colony forming units 2% 2%/ D %) in the entire 100
ml amount of the original lake water sample. (TNTC=too numerous to count. §& K% LA E L
AR

a7 [H JFAS 100m 87K b 2 SRR B (CFU) Fy ]2

A) 5.8x 107 cfu/100 ml
B) 4.25x10°®cfu/100 ml

C) 1.2x10°cfu/ 100 ml

Write the letter corresponding to the correct answer on the dotted line below:

KB FFSCF RSB N TR R0

21



b. Would you expect any change in the answer of the above problem if the first dilution was

made by adding one ml of sample to 9 ml of diluent?

E BRI, 0 ImI B OmI AR, (R8s LY & ZE08 A5 i) RE i BE?
A)  Yes

B) No

Write the letter corresponding to the correct answer on the dotted line below:

& USSR N T i SR

22



Annex 1 fff£& 1

Gram stain (fresh

culture) HpEZL

Shape ik

coccus

coccus

coccus

coccus

rod

rod

Rod

rod

rod

rod

rod

rod

coccus

Grouping

EA= V=Y

Clusters

i

Clusters

it

Chains

IR

Tetrads
VOHsEAS

Pairs

%3

aerobic growing

HELREP

anaerobic growing
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Gram-Negative cocci and bacilli
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Family Genus Oxidation &t
catalase | lactose | sucrose | motility | indole | SH, | Phenyl | ODC | Ureasa citrate Oxidase
alanine
Escherichia + + + + + - - - - - -
Shigella + - - - + - - - - - -
Salmonella + - - + - + - + - - -
Citrobacter + +/- - + + + - + - + -
Enterobacteriaceae Proteus + - + + +/- + + + + +/- -
Morganella + - - + + - + + + - -
Enterobacter + + +/- + - - - + +/- T N
Serratia + +/- +/- + - - N +/- T + N
Klebsiella + + + - - - - - + +/- -
Pseudomonaceae Pseudomonas + ? - + - - +/- +/- +/- +/- +
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