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Food Microbiology Laboratory Safety 

Three Principles of Conducting Food Microbiology Lab Work  

1. Safety: Before doing anything in lab, ask yourself is it safe; otherwise do not do it.  

2. Quality: All lab work should be based on scientifically high quality.!  

3. Quantity: Based on high quality, we will finish as much lab work as we can.  

Introduction of Biosafety Level (BSL)  

! BSL-1: Microbial agents are not well known for causing disease and present minimal 

potential hazard to lab personnel, i.e., generic Escherichia coli, Pseudomonas spp. 

!  BSL-2: Microbial agents cause moderate hazard to lab personnel and environment, 

i.e., E.coli O157:H7, Salmonella spp.  

! BSL-3: Microbial agents may cause serious or potentially lethal disease through the 

inhalation route of exposure, i.e., Clostridium botulinum. 

!  BSL-4: Microbial agents pose a high individual risk of aerosol-transmitted laboratory 

infections and life- threatening disease, i.e., Mycobacterium tuberculosis (TB).  

Lab Safety Rules  

1. Always wash your hands with antimicrobial soap water before and after lab work. ! 

2. Always wear a clean lab coat and gloves, and do not wear open toe shoes and very 

short pants when conducting lab work. 

3. Always wear eye protection (goggles) when staining or handling hazardous laboratory 

chemicals.! 

4. Clean and sanitize your working bench with a disinfection solution before and after 

lab work.  

5. Report any lab accidents immediately. 

6. Clearly label petri dishes, tubes, and flasks before lab work; label name, bench (seat) 

number, date, microorganism name, etc. 

7. !Place any biohazard trash into biohazard trash can.!  

8. Smoking, eating, drinking, or placing anything into your mouth is prohibited. 

9. Do not handle any electronic devices (cell phone, ipad, laptop) while doing the lab 

work. 

10. !Please let your instructor know if you are pregnant or planning to be pregnant.! 

11. Know the location of nearest fire alarm pull station, fire extinguisher, eyewash 

station, and first aid kit.  
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Staining Technology and Bright-Field Microscope Use (Gram Stain) 

Introduction of Gram Stain:  

Gram stain was created by Hans Christian Gram (Danish microbiologist), which 

differentiates all bacteria into two groups Gram positive (Blue/purple color) and Gram 

negative (Pink/red color). The theory of Gram stain differentiation is based on cell wall 

structure and lipid component; therefore, it comes out with two theories below: ! 

1. Cell wall theory: Gram-positive bacteria have heavy peptidoglycan, which helps 

decolorizer (alcohol) to dehydrate the Gram-positive cell wall and traps the crystal 

violet complex inside the cell wall and maintains the purple color of crystal violet.  

2. Lipids theory: Gram-negative bacteria have high lipid amount (10–15%) in the cell 

wall, which makes decolorizer (alcohol) easily to remove the crystal violet complex, 

and then colorless cell wall is stained with safranin and appears pink/red color.  

Note: Gram stains need to be done on a very young fresh culture (within 24–48 h) 

Gram Stain Procedure  

1. Prepare a fixed smear 

2. Air-dry the smear for 5 min. 

3. !Heat fix the cells on slides by passing three times back and forth through the Bunsen 

flame. Heat !fixing will inactivate bacteria enzyme and stick cells onto glass 

slides. ! 

4. Major steps of Gram stain:  

a) Place your slide on staining rack, and put one to two drops of crystal violet 

onto the smear for 60 s, and then gently rinse with water. ! 

b) Add one to two drops of Gram iodine (a mordant to help crystal violet stain 

strong) for 60s, and then gently rinse with water. ! 

c) Decolor by adding one to two drops of 95% alcohol for 10–15 sec, and then 

gently rinse with water. ! 

d) Counter stain by adding one to two drops of safranin, and then gently rinse 

with water. ! 

5. Drain off excess water, blot dry with paper towel, and air-dry slide. 

6. Observe your stained smear with low power 10X, and then switch to 100X with oil 

immersion; !record your results in the notebook.  

7. Gram staining results should include three items:(1) Gram reaction, positive or 

negative;(2) morphology, rods, cocci, etc.; and (3) arrangement, single, chain, grape 

shaped, tetrad, etc. ! 
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Bacterial smear preparation" Gram Stain Procedure 

"

E. coli: Gram stain negative, 

single, and short rods 

Listeria monocytogenes: Gram stain 

positive, single or chain, large rods  
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Staining Technology and Bright-Field Microscope Use (Endospore Stain) 

Introduction of Bacterial Endospore: 

Two bacteria genera that will generate endospore (germination) under stressful environment 

(poor nutrition, low humidity, desiccation, and high temperature) are Bacillus and 

Clostridium. 

This structure is called an endospore since it develops within the bacterial cell. Endospores 

are spherical to elliptical in shape and may be either smaller or larger than the parent bacterial 

cell.  

When the growth condition improves, the endospore will generate vegetative cells 

(sporulation).  

The location of endospore is species specific which can be located in the middle of cells 

(central) and the end (terminal, i.e., Clostridium sporogenes) or between the end and the 

middle (subterminal, i.e., Clostridium botulism).  

Endospores do not stain easily, but, once stained, they strongly resist decolorization. The 

endospores are stained with malachite green. Heat is used to provide stain penetration. The 

rest of the cell is then decolorized and counterstained a light red with safranin.  

Note: Endospore stain needs to be done on old culture (>5–7 days).  

 

Endospore Stain Procedure  

1. Smear preparation including air-drying and heat fixing is the same as Gram stain. ! 

2. Flood the smear with malachite green (cover the whole slides with the dye). ! 

3. Heat steam slides for 3–5 min using the flame of burner back and forth a couple of 

times, but do !not let the slides dry out. ! 

4. Cool down slides, remove dye, and gently rinse with water. ! 

5. Add safranin onto the slide. ! 

6. Drain off excess water, blot dry with paper towel, and air-dry slide. ! 

7. Observe your stained smear with low power 10X, and then switch to 100X with oil 

immersion; !record your results in the notebook. ! 
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Bacillus cereus (48h old): 

endospore stain, large 

rods with terminal 

endospore (green color) 
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Enumeration of Bacteria in Broth Suspension by Spread and Pour !Plating  

Introduction  

Most bacteria that grow in support medium like Tryptic Soy Broth incubating at 35 °C for 24 

h will generate around 109 cells/ml (=9.0 log10 colony-forming unit/ml), which is too much 

to put onto agar medium to manually count the colony. Therefore, we need to do tenfold or 

100-fold serial dilution and then add 0.1 ml of the diluted solution from the final dilution tube 

onto agar medium through spreading or pour plating and count bacterial colonies after 

incubation. For tenfold and 100-fold dilution, we usually use 9.0 or 9.9 ml 0.1% buffered 

peptone water (BPW). Spread plating is conducted by spread liquid solution on agar medium 

using sterilized plastic spreader or flamed glass spreader. Pour plating is conducted by adding 

liquid solution onto an empty petri dish followed by pouring 20–25 ml of melted agar, 

rotating the petri dish, and mixing very well. Due to the use of melted agar (50–55 °C), heat-

sensitive bacteria will be killed by the mild heat; the number of colonies of pour plating will 

be slightly lower than spread plating. ! 

Dilution Procedure  

1. The original bacterial broth is considered to be at a dilution factor of “0.” ! 

2. Each dilution blank contains 9.0 ml of sterile 0.1% BPW. ! 

3. To make a 1/10 dilution, transfer 1.0 ml of sample into a 9.0 ml sterile dilution blank 

(0.1%BPW). !This is a 10−1 dilution. ! 

4. Alternately, you can transfer 1.0 ml of diluent into a 9.0 ml blank and make a 10−2 

dilution. ! 

5. Continue to make dilutions as necessary. ! 

 

 Note: We also can add 0.1 ml into 9.9 ml of diluent to make a 10−2 dilution. ! 

Numeration  

After spread and pour plating, incubate plates inverted at 35 °C for 24–48 h, and manually 

count colonies on the agar plates. The acceptable and countable zone is 30–300 CFU/plate. 

CFU = colony- forming unit.  

! If colonies are <30, count and record it, but we will not use it, because colonies may 

come from contamination.  

! If colonies are 30–300, count and record it; the final counts will be (final colony 

number)/final dilution factor of plates, for example, 40 colonies on the plate with final 

dilution factor 10−6, and then the final counts are 40/10−6 = 40,000,000 CFU/ml = 

7.60 log10CFU/ml.  

! If colonies on more than two plates are 30–300, count and record each and take 

average. If colonies are >300, record as TNTC (too numerous to count).  
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Isolation of Foodborne Pathogens on Selective, Differential, and 

Enriched Medium by Streak Plating 

Introduction of Selective and Differential Medium  

Selective medium: Contains one or more components (chemical or antibiotics) that suppress 

the growth of some microorganisms without affecting the ability of wanted organism to 

grow.  

Differential medium: Contains one or more chemical components, which can differentiate 

different microorganism growth based on the color and morphology of colony.  

Note: A medium can be both a selective and a differential medium (e.g. MacConkey agar 

and Mannitol salt agar) 

Media for Isolating Foodborne Pathogens:  

1. MacConkey agar: containing neutral red, crystal violet, and bile salts, inhibits Gram-

positive organisms (due to crystal violet) and supports Gram-negative organisms to 

grow. Colonies of E. coli O157:H7 are pink/red colony (due to lactose fermentation) 

surrounded by a bile salt precipitation zone. Non-lactose fermentation colony is colorless 

(e.g., non-O157 Shiga toxin-producing E.coli).! 

2. Mannitol salt agar: containing 7.5% salt, 6 carbon mannitol, and phenol red, is used for 

isolating S. aureus (yellow colony). The 7.5% salt inhibits most bacteria other than 

staphylococci. Mannitol can be fermented by S. aureus which cause phenol red to turn 

yellow color at acidic pH.! 

3. Modified Oxford Agar (MOX): contains oxford agar base plus selective ingredients, 

used for isolating Listeria spp. (black colony). Agar base provides basic nutrition of 

nitrogen, carbon, amino acids, and vitamins. Listeria spp. hydrolyze esculin to form 6,7-

dihydroxycoumarin (esculetin), which reacts with ferric ions (ferric ammonium citrate) 

to form black colony. Lithium chloride inhibits growth of enterococci other than Listeria 

spp. (high salt tolerance). Selectivity is increased by adding colistin sulfate and 

moxalactam to the base and completely inhibits Gram-negative organisms and most 

Gram-positive organisms after 24 h of incubation.! 

4. XLT-4 agar: is used for isolating non-typhi Salmonella (red colony with black center), 

which can ferment multiple sugar including xylose, lactose, sucrose, and decarboxylase 

of lysine and generate hydrogen sulfide. Hydrogen sulfide production (black color) is 

detected by the addition of ferric ions. Sodium thiosulfate is added as a source of 

inorganic sulfur. Sodium chloride maintains the osmotic balance of the medium. Phenol 

red is added as a pH indicator. XLT-4 supplement – Tergitol 4 – is added to inhibit 

growth of non-Salmonella organisms. 

5.  HardyCHROM Agar: HardyCHROMTM Salmonella agar facilitates the isolation and 

differentiation of Salmonella spp. from other members of the family Enterobacteriaceae. 

Peptones in the medium supply the necessary nutrients. Selective agents inhibit the 
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growth of Gram-positive organisms. Artificial substrates (chromogens) are broken down 

by specific microbial enzymes which release insoluble colored compounds. Salmonella 

species break down only one of the chromogens and will produce deep pink- to magenta-

colored colonies. Bacteria other than Salmonella spp. may break down the other 

chromogenic substrates and produce blue colonies. If none of the substrates are utilized, 

natural- or white-colored colonies will be present. 

6.  Blood agar: a Tryptic Soy Agar containing 5% sheep blood, differentiates pathogen 

growth based on the hemolysis of the red blood cells caused by hemolysin (exotoxin 

from L. monocytogenes).  

Practice of Streak Plating  

Streak plating is to “dilute” microorganism onto solid agar medium and then obtain pure 

culture on agar surface:  

! Step 1. Use flamed loop to pick bacteria (agar, slant, or broth) and begin with 

inoculating from the first quadrant of the agar surface. Light touch without damaging 

the agar surfaces.  

! Step 2. Flame loop and cool down by touching the un-inoculated area of the agar 

surface.  

! Step 3. Rotate the plate, picking up area from the quadrant one, and streak again.! 

! Step 4. Flame loop, rotate plate, and repeat procedure for quadrants three and four.! 

! Step 5. Incubate plate inverted at incubator for 35 °C for 24 to 48 h.  

 

Figure of Streak Plating  
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Enumeration of Aerobic Plate Counts, Coliforms, and 

Escherichia coli of Organic Fruit Juice on Petrifilm 

Introduction: 

 Aerobic Plate Counts (APC): The Aerobic Plate Count (APC) is used as an indicator 

of bacterial populations on a sample or a product. It is also called the aerobic colony 

count, standard plate count, Mesophilic count or Total Plate Count.  

The test is based on an assumption that each cell will form a visible colony when 

mixed with agar containing the appropriate nutrients. It is not a measure of the entire 

bacterial population; it is a generic test for organisms that grow aerobically at 

mesophilic temperatures (25 to 40°C). APC can be valuable in evaluating food quality  

 !Indicator microorganism: Indicator organisms of foodborne pathogens are present in 

high number and easy to detect. Their growth and survival characteristics are similar 

to those pathogens. ! 

 Coliforms: They are most commonly used as indicator organisms, usually from the 

intestine of warm-blooded animals. They are Gram-negative, non-endospore-forming, 

facultative, fermentation lactose generating acid and gas and members of 

Enterobacteriaceae family. ! 

 E. coli: A member of the coliform group; the presence of E. coli may have more 

accurate correlation to the presence of pathogens than coliforms and indicates fecal 

contamination. ! 

 Petrifilm plates: Created by Food Safety Division of 3M Corporation, which contain 

a foam barrier accommodating the plating surface itself (a circular area of about 20 

cm
2
) and a top film. Petrifilm has !a cold-water-soluble gelling agent containing 

dehydrated nutrients and indicators for microorganism activity and enumeration.  

Procedure of Plating upon Petrifilm:  

1. Label each Petrifilm. ! 

2. Make dilution according to the work protocol 0.1% BPW solution. Because 1 ml of 

solution will !be plated onto Petrifilm, the final dilution is the same as tube dilution 

factor. ! 

3. Pull up the film, and add 1 ml onto the center of Petrifilm with dehydrated medium. ! 

4. Roll down the film and prevent air bubble. ! 

5. Use plastic template to gently press down the sample to fill the area (coliform/E. coli 

film can skip !this step). ! 

6. Incubate at 35 °C for 24 to 48 h. ! 
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Enumeration and Identification of Staphylococcus aureus in Raw 

Meat of Chicken 

Introduction: 

Staphylococcus aureus is the most commonly identified pathogen in all postsurgical 

infections with methicillin-resistant S. aureus (MRSA) becoming an emerging health 

problem. Staphylococcal food intoxication is a gastrointestinal illness caused by eating foods 

contaminated with S. aureus. Foods frequently incriminated include meat and poultry 

products, egg products, and salads such as egg, tuna, chicken, potato, and macaroni. Food 

handlers are usually the main source of food contamination in outbreaks. Symptoms develop 

within 6 h after eating contaminated foods, including nausea, vomiting, cramps, and diarrhea, 

and most often are self-limiting within 1 to 3 days.  

Enumeration of S. aureus in Raw Meat of Chicken: ! 

1. Raw Meat of Chicken (200 g) will be sterilized transfer into filtered-whirl@ food 

sampling bag. ! 

2. Add 200 ml of 0.1% buffered peptone water into the sample bag.  

3. !Stomach for 1 min. 

4. Conduct serial dilution into 9.0 or 9.9 ml 0.1% BPW solution to obtain final dilution 

factor. !10−2, 10−3, and 10−5 and spread plating onto mannitol salt agar and Tryptic 

Soy Agar.  

5. Incubating plates at 35 °C for 48 h. 

6. Manually count colonies of agar plates and record onto notebook, and calculate as 

follows: !Log10 CFU/g = Log10 [(Final CFU on plates/dilution factor)*(200 g + 200 

ml)/200 g] For example, 50 CFU on plates with dilution factor 10−5, and then final 

Log10CFU/g = Log10 (50 × 105 
× 2) = Log10107 = 7 log10CFU/g. ! 

7. Typical colonies (yellow color) of S. aureus will be identified using the following 

tests: ! 

A. Gram stain  

B. Catalase test: positive (bubble)! 

1. Place one drop of H2O2 on a clean glass slides. 

2. !Using sterilized loop, pick presumptive colony from mannitol salt agar and slowly 

immerse with cells into H2O2 

3. A positive test is read immediately from the slide, showing oxygen gas bubbles.  

C. Coagulase test!: 

Transfer a presumptive colony from mannitol salt agar into the commercial coagulase plasma 
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with EDTA and incubate at 35 °C and examine after 12 h for the clot formation. Firm and 

complete clot stays in place when tube is tilted or inverted.  

 D. Latex agglutination test!: 

Latex agglutination test detects the agglutination (clumping) happened when the unknown 

organism isolated in a culture is mixed with an antiserum that contains antibodies specific for 

its antigen. The antibody (antiserum) usually is conjugated to a latex particle in order to 

enhance the visibility of the agglutination reaction.  

Procedure  

1. Place one drop of saline solution onto two wells of the test card. ! 

2. Using sterilized loop, pick presumptive colony from mannitol salt agar and mix with 

the saline !solution. ! 

3. Shake (very important!) the latex reagent bottle (control and test reagent) and place 

one free-falling !drop into each well. ! 

4. Use a new sterilized loop to mix the reagent with colony very well. ! 

5. Rock the card for 1 min to observe the clumping. ! 
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Enumeration and Identification of Listeria monocytogenes on 

Ready-to-Eat (RTE) Frankfurters 

Introduction: 

 Listeria monocytogenesis a Gram-positive, non-endospore-forming, facultative bacterium 

that can survive/grow in a wide variety of foods, including dairy products, meat and poultry 

products, vegetables, and seafood. L. monocytogenes is a remarkably difficult organism to 

control in food-processing environments due to its psychrotrophic nature and ability to 

tolerate adverse growth !conditions. In the United States, from 1998 to 2002, ready-to-eat 

(RTE) meat products, including commercially cured ham, were involved in several multistate 

outbreaks of listeriosis. These outbreaks triggered the US Department of Agriculture’s Food 

Safety and Inspection Service (USDA-FSIS) to require RTE meat processors, starting from 

2003, to select at least one of three alternatives for L. monocytogenes control:  

1. Both a post-lethality treatment (e.g., steam, pressure, or antimicrobial agent) and an 

antimicrobial process,  

2. Either a post-lethality system or an antimicrobial process, and  

3. Sanitation practices only, with more frequent microbial verification testing.  

Lab Work Procedure  

Enumeration of L. monocytogenes on Frankfurters:  

1. Inoculated two frankfurters will be transferred into whirl@ food sampling bag. ! 
2. Add 100 ml of 0.1% buffered peptone water into the sample bag and rolling bag. ! 
3. Vigorously shake for 30 s (30 “Mississippi”). ! 
4. Conduct serial dilution into 9.0 or 9.9 ml 0.1% BPW solution to obtain final dilution 

factor. !10−2 and 10−4 and spread plating onto Modified Oxford Agar and Tryptic Soy 

Agar. Please draw your dilution diagram in your notebook. ! 
5. Incubating plates at 35 °C for 48 h. ! 
6. Manually count colonies of agar plates and record onto notebook, and calculate as 

follows: !Log10 CFU/g = Log10 [(Final CFU on plates /dilution factor)*100 ml)/112 

cm2] 

!For example, 50 CFU on plates with dilution factor 10−4, and then final 

Log10CFU/cm2 = Log10 (50 × 104 × 0.89) = Log10445, 000 = 5.65 log10CFU/g. ! 

 

7. Typical colonies of L. monocytogenes will be identified using the following tests: 

 ! 
A. Gram stain: Gram positive, single, large rod shaped Major steps of Gram stain  

B. Catalase test: positive (bubble)!  

C. Hemolysistest: Streak-plating typical colony onto blood agar, and observe α-,β-,or γ-

hemolytic. L. monocytogenes and L. innocua are β-hemolytic (transparent zone).  

D. 12L@ test: Multiple channel biochemistry test for Listeria spp.; please follow 

instruction in the fact sheet.  
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Procedure  

1. Pick four to five suspect colonies from MOX agar and suspend in Listeria 

suspending medium.  

2. Place test strip in holding tray and remove lid. 

3. Place four drops (100 μl) of bacterial suspension to each well. 

4. Add one drop hemolysis to well 12. (We will do this on blood agar.)  

5. Replace lid and incubate at 35 °C ± 2 °C for 24 h. 

6. !Record results on report forms and interpret using the color sheet.  

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

  

Positive L. monocytogenes by 12L test  

β-Hemolytic (transparent zone) of 

L. monocytogenes on blood agar 
 Spread plating  
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Cultivation of Anaerobic Bacteria in Canned Food 

Introduction  

Canned food is usually referred as low-acid food, with pH ~4.6 and water activity ~0.86. 

Clostridium botulinum, Clostridium tetani, Clostridium perfringens, and Clostridium difficile 

are the four major Clostridium spp. that could cause endospore in improperly canned food.  

Source of trouble: low-acid foods that were improperly canned.  

Trouble Signs  

! Clear liquids turn milky ! 

! Cracked jars ! 

! Loose or dented jars ! 

! Swollen or dented cans ! 

! “Off” odor 

 !Prevention ! 

! Exam all canned foods before cooking. ! 

! Cook and reheat food thoroughly. ! 

! Keep cooked food away from “dangerous zone” 40–140 °F.  

!Symptoms After Eating: Double vision, difficult speaking, difficult swallowing, difficult 

breathing, gas gangrene, and it can be fatal. ! 

Culture Media:  

! Cooked Meat Medium: A medium for the cultivation of anaerobes provides muscle 

protein in the heart tissue granules for the growth of anaerobes. The muscle tissue also 

provides reducing substances, particularly glutathione. ! 

! Tryptose Sulfite Cycloserine Agar: Containing peptone and yeast extract to support 

growth of Clostridium spp. Some H2S-reducing bacteria like Clostridium perfringens 

will reduce the sulfite to sulfide and generate black colonies with the formation of 

ammonium ferric citrate. ! 

! Thioglycollate Fluid Agar: A nutritive medium with a reducing agent (sodium 

thioglycolate), which removes oxygen from the broth. A chemical indicator, 

methylene blue, is included in the broth. The greenish to blue color indicates the 

presence of oxygen. ! 

Procedure:  

1. Measure and record pH of assigned original canned food (95% ethanol rinsing pH 

meter before measuring pH). ! 
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2. Incubate the canned food samples for 10 days at 37 °C. ! 

3. Examine the exterior of the container for any noticeable “trouble sign.” ! 

4. Sanitize the lid of canned food samples with 200 ppm chlorine. ! 

Procedure of cooked meat medium:  

4. Inoculate two tubes of cooked meat medium, one with 2g canned food samples and 

the other tube with 2 ml of canned food liquid.  

Note: Cooked meat medium needed to be in flowing steam for 20 min immediately 

before using. ! 

5. Incubate tubes at 37 °C for 5 days and record your observation. ! 

Note: Clostridium perfringens grows with gas generation.  

 

Procedure of detecting possible Clostridium perfringens:  

6. Streak-plate 100 μl of incubated canned food liquid onto tryptose sulfite cycloserine 

agar and blood agar. ! 

Note: Clostridium perfringens show black colony on tryptose sulfite cycloserine agar and 

double beta-hemolytic zone on blood agar. ! 

7. Incubate agars in an anaerobic jar at 35 °C for 48 h. ! 

8. Inoculate typical colonies (black color) into thioglycollate fluid agar at  35°C for 24h, 

and record !the growth observation.! 

Note: Clostridium perfringens grows thoroughly in the thioglycollate fluid agar. ! 

9. Stab needle inoculate typical colonies into the middle of semisolid motility agar. 

Note: Clostridium perfringens is not motile. ! 

10. Conduct Gram staining and endospore staining using typical colonies. 

11. Measure the pH of final canned food samples  
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Principles of Anaerobic Jar 
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Observation and Enumeration of Molds from Spoiled Bread 

Introduction of Fungi 

Fungi have dimorphic status, the yeast phase grows best at 35–37 °C, and their mold phase 

grows at 25 °C. The three popular mold types are Aspergillus, Rhizopus, and Penicillium. ! 

Molds are composed of filament called hyphae, abundantly interwoven in a mat (a very fuzzy 

appearance) called mycelium. The mycelium extends upward from its vegetative base, 

thrusting specialized hyphae that bear conidia into the air, which is called aerial hyphae.  

Procedure  

Lactophenol Cotton Blue Stain  

1. Obtain a mold-contaminated bread from the front desk. ! 

2. Apply the tape to your index finger with the sticky side out, and do not allow the tape 

to stick to !itself. ! 

3. Open the bag of molded bread and gently apply the sticky side of the tape to the mold 

surface. ! 

4. Place one drop of lactophenol cotton blue stain in the center of your clean microscope 

side. ! 

5. Press the sticky side of the tape onto the drop of lactophenol cotton blue. ! 

6. Observe the mold morphology under 10X and 40X objective lens. ! 

Enumeration of Molds in Bread  

1. Use chopstick to take out 15 g of spoiled bread and place into 50 ml buffered peptone 

water.  

2. Stomach for 2 min, and spread plating onto yeast/molds Petrifilm with 10−3 and 10−5 

dilution.  

 

Note: the presser used on yeast/molds Petrifilm is larger than the one used for APC, 

TCC, and E. coli Petrifilm.  
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 Molds from spoiled bread!

Molds from spoiled bread 

grown on Petrifilm!
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