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STATEMENT OF PURPOSE: 

Bactericides and fungicides are 

antimicrobial agents that kill or inhibit the 

growth of bacteria and fungi, respectively. 

The anticipated results gathered at the end of 

a five week study period will provide 

evidence as to the effectiveness of three 

probiotics—QRD 141 (a fungicide and 

bactericide), QRD 145 (a fungicide and 

bactericide) and QRD 288 (a 

biofungicide)—against 3 common disease 

causing bacteria in shrimp. The bacterial 

isolates, Vibrio alginolyticus, Vibrio harveyi 

and Vibrio vulnificus, were chosen not only 

because they are commonly associated with 

diseases in shrimp, but also because each 

had an accessible antibiotic sensitivity 

profile. 

 

STATEMENT OF RELEVANCE: 

As a student working towards majors 

in both veterinary science and microbiology, 

this research project put to use several of the 

theories, ideas and laboratorial techniques I 

learned as an undergraduate student at the 

University of Arizona. Looking at this from 

a veterinary science angle, this project 

proved relevant, in that its ultimate goal was 

to gather evidence on whether or not three 

choice probiotics helped fight against three 

common bacteria that can lead to disease in 

shrimp. On a larger scale, this assignment 

exemplified my ability to effectively and 

successfully perform a vast array of skills 

needed to work in a microbiology 

laboratory. From practicing general safety to 

using several machines in an attempt to 

gather data, this project required the good 

knowledge of environmental bacteriology 

that I have acquired during my time at 

Arizona’s first university. 

 

ABSTRACT:  

In an attempt to test the antimicrobial 

activity (if any) of 3 probiotics against 3 

Vibrio species of bacteria under 

microaerophillic conditions, a series of tests 

were performed. These tests involved cross 

streaking, spot dilutions, turbidity tests and 

salinity tolerance tests. To perform these 

tests, the best supportive media had to be 

found and used. The media used were 

antibiotic medium 8 (AB8+), tryptic soy 

agar (TSA+) and tryptic soy broth (TSB+). 

Although the degree of effectiveness varied 

from test to test and among the samples 

tested, it was shown that the probiotics 

comprised of Bacillus species exhibited 

minimal, if any, antimicrobial activity 

against the Vibrio species of the pathogenic 

bacteria in nearly every case. The results 

gathered in the study will be compared to its 

almost identical counter study which was 

run in completely aerobic conditions. 

 

INTRODUCTION: 

Probiotics are live microorganisms 

thought to be healthy for the host organism. 

This project aims to discover the germicidal 

affects (if any) of three probiotics on three 

species of Vibrio bacteria—V. alginolyticus, 

V. harveyi and V. vulnificus. These bacterial 

isolates were chosen not only because they 

are commonly associated with diseases in 

shrimp, but also because each had an 

accessible antibiotic sensitivity profile. 

The probiotics used in this 

experiment came in as either a liquid (QRD 

145 and QRD 288) or as a powder 

(QRD141). QRD 141 is a fungicidal and 

bactericidal probiotic with the main acting 

bacteria being dried Bacillus subtilus. QRD 

145 is a fungicide and bactericide with 

Bacillus subtilus being the main active 

probiotic bacteria. Bacillus subtilis cells are 

rod-shaped, Gram-positive bacteria that are 

naturally found in soil and vegetation and 

are capable of producing endospores. QRD 

288 is a biofungicide that has Bacillus 

pumilis as its main probiotic agent. Bacillus 

pumilus is a Gram-positive, aerobic, rod-

shaped, soil-dwelling bacterium. Like other 

http://en.wikipedia.org/wiki/Microorganism
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Bacillus species, B. pumilus produces spores 

that are more resistant than vegetative cells 

to heat, desiccation, UV radiation, γ-

radiation, H2O2, and starvation. There are 

two main cautions associated with 

overexposure to each of these products. The 

first being direct contact may cause skin and 

eye irritation, and the second being 

inhalation may cause respitory tract 

infections. 

The three bacteria that will be used 

in this study are Vibrio alginolyticus, Vibrio 

harveyi and Vibrio vulnificus. Vibrio 

alginolyticus is a Gram-negative marine 

bacterium that causes otitis and wound 

infections. It is present in the bodies of 

water animals where it is responsible for the 

production of the potent neurotoxin, 

tetrodotoxin. Vibrio harveyi is a species of 

Gram-negative, bioluminescent, marine 

bacteria. V. harveyi are rod-shaped, motile 

facultatively anaerobic, halophilic, and 

competent for both fermentative and 

respiratory metabolism. V. harveyi can be 

found free-swimming in tropical marine 

waters, commensally in the gut microflora 

of marine animals, and as both a primary 

and opportunistic pathogen of marine 

animals, V. harveyi is responsible for the 

disease luminous vibriosis. Vibrio vulnificus 

is a species of Gram-negative, motile, 

curved, rod-shaped bacteria. Infection with 

V. vulnificus leads to rapidly expanding 

septicemia. 

This project was sponsored by the 

Mexico-based company, AgraQuest. “As a 

leader in innovative biological and low-

chemical pest management solutions, 

AgraQuest is at the forefront of the new 

agriculture revolution and a shift in how 

food is grown. AgraQuest focuses on 

discovering, developing, manufacturing and 

marketing highly effective biopesticides and 

low-chem pest and disease control and yield 

enhancing products for sustainable 

agriculture, the home and garden, and food 

safety markets. Unlike many conventional 

pesticides which are made using petroleum-

based or other synthetic chemicals, 

AgraQuest's prodcuts are produced from 

renewable, bio-based materials. 

(AgraQuest
1
)” 

To successfully complete this 

assignment, a wide range of skills and ideas 

will need to be employed. From practicing 

general safety to using several machines in 

an attempt to gather pertinent data, this 

project requires the good knowledge of 

environmental bacteriology and proper 

laboratorial work procedures that have been 

acquired over the past three years. 

 

MATERIALS: 

1. 500mL Flasks 

2. 50mL Flasks 

3. Magnetic Stir Bar 

4. Hot Pad 

5. Electronic Balance 

6. Trypticase Soy Agar 

7. Sodium Chloride 

8. Tryptic Soy Broth 

9. Antibiotic Media 8 

10. Sterile Beads 

11. Petri Dishes 

12. Autoclave 

13. Incubators 

14. Refrigerator 

15. OD 600 Spectrometer 

16. Vibrio Species (V. harveyi, V. 

alginolyticus, V. vulnificus) 

17. AgraQuest Probiotics (QRD 141, 

145, 288) 

18. Pipette Gun and Pipettes 

19. Gloves 

20. 50mL Beakers 

21. Applicator Beads 

22. Bunsen Burner 

23. Inoculating Loops 

24. Applicator Sticks 

25. Cryogenic Freezer 

26. ICE Centrifuge 

27. Cotton Swabs 

http://en.wikipedia.org/wiki/Gram-negative
http://en.wikipedia.org/wiki/Ocean
http://en.wikipedia.org/wiki/Bacterium
http://en.wikipedia.org/wiki/Tetrodotoxin
http://en.wikipedia.org/wiki/Gram-negative
http://en.wikipedia.org/wiki/Bioluminescence
http://en.wikipedia.org/wiki/Bacteria
http://en.wikipedia.org/wiki/Marine_%28ocean%29
http://en.wikipedia.org/wiki/Opportunistic
http://en.wikipedia.org/wiki/Gram-negative
http://en.wikipedia.org/wiki/Bacterium
http://en.wikipedia.org/wiki/Septicemia
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28. Steel Cylinders 

METHODS: 

  

PREPARING THE MEDIA 

 

Trypticase Soy Agar (TSA+): 

TSA+ is a medium that contains 

enzymatic digests which serve to 

provide amino acids and other 

nitrogenous substances to the variety of 

organisms capable of growing on it. To 

make 1L (approximately 45 Petri dishes) 

of TSA+, 20g of sodium chloride and 

40g of the TSA powder were mixed well 

with 1 liter of filtered water then heated 

until boiling. After boiling, the solution 

was autoclaved for 30 minutes at 121˚C. 

20mL of this solution was then pipetted 

onto about 45 sterile Petri dishes and 

stored inversely in a cool environment. 1 

liter of TSA+ contains: 

 

17g Tryptone 

3g Soytone 

3g Dextrose 

2.5g Dipotassium Phosphate 

15g Agar 

10g Sodium Chloride 

1LFiltered Water 

 

Tryptic Soy Broth (TSB+): 

Tryptic Soy Broth is a general 

purpose medium used for isolating 

fastidious and non-fastidious 

microorganisms. To make 1L of TSB+, 20g 

of sodium chloride and 30g of the TSB 

powder were mixed well with 1 liter of 

filtered water then heated until boiling. After 

boiling, the solution was autoclaved for 30 

minutes at 121˚C. The solution was then 

stored in a cool environment. 1 liter of 

TSB+ contains: 

 

1L Filtered Water 

20g Sodium Chloride 

15g Tryptone 

5g Soytone 

 

Antibiotic Media 8 (AB8+): 

Using AB8+, the potency of an 

antibiotic can be demonstrated under 

suitable conditions by its inhibitory effect on 

microorganisms. To make 1L of this media, 

20g of sodium chloride and 25g of AB8+ 

powder were dissolved in 1L of filtered 

water and heated. After the boiling point has 

been reached, the solution was taken to the 

autoclave where sterilization took place for 

30 minutes at 121
o
C. The sterile media was 

poured into about 45 Petri dishes and stored 

inversely in the cold room until needed. 1L 

of AB8+ contains: 

 

1.5g Beef Extract 

3.0g Yeast Extract 

6.0g Peptone 

15.0g Agar 

 

Saline Solution: 

 Saline was used to test the effects of 

salty conditions on the probiotics. To make 

the right concentration of saline solution 

needed, 2.5 grams of sodium chloride were 

added to every 100 milliliters of micro-

purified water. 

 

INOCULATING THE MEDIA 

Vibrio Species: 

3 samples—Vibrio vulnificus, Vibrio 

alginolyticus, and Vibrio harveyi—of 

bacteria were used in this experiment to test 

the effectiveness of certain probiotics 

against them. Samples of each bacterium 

were gathered using a sterile toothpicks and 

individually placed in six 25mL flasks 

containing Tryptic Soy Broth—one 

bacterium per two flasks. Three flasks where 

incubated in aerobic conditions and three 

were incubated in 10% CO2 mesoaerophillic 

conditions. The temperature was set at 30
o
C 

for each incubator and left undisturbed for 

48 hours. 

http://en.wikipedia.org/wiki/Amino_acid
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Probiotics: 

3 probiotics—QRD 141, QRD 145, 

QRD 288—were received from AgraQuest.  

QRD 141: This bactericidal and 

fungicidal probiotic came in the form of a 

powder containing dried Bacillus subtilus as 

its primary bacterial component. To prepare 

this sample, 0.5g of the powder were mixed 

with 10mL of filtered water. From this 

solution, 0.5mL was added to 25mL TSB+. 

QRD 145 and 288: Being liquid 

mixtures, these fungicidal probiotic samples 

only required 0.5mL of each to be mixed 

with 25mL TSB+ to be readied.  

Mixtures of each probiotic and 

enrichment media were placed in six 25mL 

flasks—one sample per two flasks. Three 

flasks where incubated in aerobic conditions 

and three were incubated in 10% CO2 

mesoaerophillic conditions. The temperature 

was set at 30
o
C for each incubator and left 

undisturbed for 48 hours. 

 

PERFORMING THE TESTS 

 

Taking the OD 600 Readings: 

The OD600 value represents the 

amount of light that is absorbed by a sample. 

The unit of measurement for this is 

cells/mL, or the density of the bacteria in a 

given area. To collect data, the spectrometer 

had to first be calibrated using a “blank” 

sample of pure TSB+. After this, 

approximately 60 micro liters of the 

“sample” were placed in a cuvette for 

analysis. After each alternating run of 

“blank” and “sample”, the cuvette was 

rinsed twice with 70% ethanol and thrice 

with distilled water. Two trials were run on 

each sample. See the figures below in the 

results section for the acquired results of this 

test. 

 

Counting the Colony Forming Units: 

After inoculating 12 TSA+ plates 

with the 6 samples of varying dilutions (10
6
, 

10
8
, and 10

10
) to be stored in 

mesoaerophillic and aerobic conditions at 

30
o
C for 24 hours, each plate was observed 

for countable colony forming units. The 

theory behind the technique of CFU is to 

establish that a single bacterium can grow 

and become a colony, via binary fission. 

This technique allows the determination of 

the number of CFU’s per milliliter in the 

sample. The countable range is from 25-250 

colonies. The figure below in the results 

section gives the gathered data from this 

procedure. 

 

Cross Streaking: 

Probiotics: 

Three streaks of a single probiotic 

were plated on two plates of tryptic soy 

agar+ and incubated under microaerophillic 

conditions with 10% CO2 for 4 hours at 

30
o
C. Following this, cross streaks of each 

Vibrio species were made perpendicularly to 

the probiotic streaks and left undisturbed in 

the incubator for 24 hours. The following 

day, each plate was examined for antibiotic 

activity. See the figures below in the results 

section for the gathered data. 

 

Bacteria Species: 

Three streaks of a single bacterium 

were plated on two plates of tryptic soy agar 

with cross streaks of each probiotic made 

perpendicularly to them. The plates were left 

undisturbed in microaerophillic conditions 

with 10% CO2 in the incubator for 24 hours. 

The following day, each plate was examined 

for antibiotic activity. See the figures below 

under “results” The schematic for each of 

these procedures is shown below. 

 

http://en.wikipedia.org/wiki/Colony_%28biology%29
http://en.wikipedia.org/wiki/Binary_fission
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48-Hour Cultures: 

 A, 1:100 dilution of the 48 hour 

Vibrio/TSB+ solutions were incubated for 4 

hours in microaerophillic conditions with 

10% CO2 at 34
o
C. These bacteria were used 

to prepare the lawns on antibiotic media 8 

agar as shown by the schematic below. 2 

aliquots of 10 micro liters of 48 hour 

probiotic broth cultures and 1 aliquot of 

uninoculated TSB+ (the control) were added 

to the lawns (as shown below) and left 

undisturbed in microaerophillic conditions 

overnight and observed at 24 hours for 

evidence of antibiotic activity. See the figure 

below in the results section for the acquired 

data from this procedure. 

 

 
 

 
 

Cell Free Cultures: 

 After 25mL of each probiotic were 

incubated at 34
o
C for 48 hours, 10mL of 

supernatant from each sample were removed 

and centrifuged for 15 minutes at top speed 

to pellet the cells. After this, approximately 

3mL of supernatant were filtered through a 

0.45 micro liter syringe filter.  

 Lawns of each Vibrio species were 

diluted to approximately 10
5
cfu/mL as 

found using each culture’s OD 600 reading 

and transferred to AB8+ media. After about 

15 minutes, sterile stainless steel cylinders 

were placed on Petri plates according to the 

template below. Plates were incubated at 

 
34

o
C overnight under microaerophillic 

conditions with 10% CO2 and observed for 

evidence of antibiotic activity at 24 and 48 

hours. See the results section below. 
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RESULTS: 

Growing the Samples 

 

 In TSB+ and Mesoaerophillic Conditions 

 

QRD 141: 

 Excellent growth; several white 

colonies forming on the broth 

QRD 145: 

 Excellent growth; several off-

white colonies forming on the 

broth 

QRD 288, V. alginolyticus, V. harveyi, V. 

vulnificus: 

 Demonstrated good growth 

 
Figure 5: Above is a picture of the probiotics and 

pathogenic bacteria after 48 hours of incubation in 

mesoaerophillic conditions. White colonies can be 

clearly seen on several of the samples. 

 

In TSB+ and Aerobic Conditions 

 

QRD 141: 

 Excellent growth; several white 

colonies forming on the broth 

QRD 145: 

 Excellent growth; several off-

white colonies forming on the 

broth 

QRD 288: 

 Excellent growth; several white 

colonies forming on the broth 

 V. alginolyticus, V. harveyi, V. vulnificus: 

 Demonstrated good growth 

 

In TSA+ and Mesoaerophillic/Aerobic 

Conditions 

 

All Samples: 

 Good growth was shown for 

every sample on this media 

 

Comparative OD600 Readings 

 
Table 1: In the table above, not only are growing 

conditions compared, but so is the time allotted for 

growing. 

 

Counting the Colony Forming Units

 
Table 2: Above are the numbers of colony forming 

units grown after 24 hours of incubation in both 

mesoaerophillic and aerobic conditions. Generally, 

higher numbers of CFU’s were seen in growing 

aerobic conditions as opposed to mesoaerophillic 

conditions. 

 

Cross Streak Results 

V. alginolyticus: 

 QRD 141 and QRD 145 inhibited 

growth; halos were present 

 QRD 288 did not inhibit growth 

V. harveyi: 

 QRD 141 and QRD 145 did not 

inhibit growth; no halos were present 
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 QRD 288 inhibited growth, halos 

were present 

V. vulnificus: 

 QRD 141 no probiotic growth 

 QRD 145 had a halo present 

 QRD 288 did not inhibit growth; no 

halo was present 

 

48-Hour Culture Spotting 

 

 
 

 

Preparing the Lawns for the Salinity Test 

 
 

 

 

 

 

 

 

 

 

 

Table 3: Gives the OD600 readings of the 3 Vibrio 

species. Each needed to be diluted to between 0.6-

0.7A in order to get the right concentration for the 

lawns to perform the salinity test on. 

 

Results from Salinity Test 

 Each probiotic was tested as 

undiluted and diluted in a saline solution 

before applying to bacteria lawns.  
  

Table 4: The table below shows the radii of the 

zones of growth created by each probiotic on a lawn 

of V, alginolyticus at 24 hours. 

 

 

 

 

 

 

 

 

Table 5: The table above shows the radii of the zones 

of growth created by each probiotic on a lawn of V, 

harveyi at 24 hours. 

 
 

 

 

 

 

 

 

 

Table 6: The table above shows the radii of the zones 

of growth created by each probiotic on a lawn of V, 

vulnificus at 24 hours. 

 

CONCLUSION: 

 Bacteria belonging to the genus 

Vibrio are largely responsible for the heavy 

mortalities seen in shrimp worldwide. 

Infections by these bacteria usually follow 

the same general pattern. The external 
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Figure 6: The above chart shows the mean 
zones of inhibition of each probiotic on each 
Vibrio species. Replicate plates of the test were 
run and returned similar results.

Figure 6: The above chart shows the mean 
zones of inhibition of each probiotic on each 
Vibrio species. Replicate plates of the test were 
run and returned similar results.

Figure 6: The above chart shows the mean 
zones of inhibition of each probiotic on each 
Vibrio species. Replicate plates of the test were 
run and returned similar results.

Figure 6: The above chart shows the mean 
zones of inhibition of each probiotic on each 
Vibrio species. Replicate plates of the test were 
run and returned similar results.
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covering of the pathogen is enveloped in 

fibers that help it attach to the inside surface 

of various organs, including the 

hepatopancreas, lymphoid, heart, 

hemolymph and gastro-intestinal tract, from 

where disease spreads. Although many 

Vibrio species are components of the natural 

microbiota in shrimp, they can easily 

become opportunistic pathogens in 

immunocompromised shrimp. Depending on 

the strain, Vibrio species can be pathogenic 

in association with other etiological agents, 

or can bring about infection on their own. 

Infection by a species of Vibrio is known as 

vibriosis. All shrimp are susceptible to this 

broad disease, but frequency rises in shrimp 

raised in stressful conditions, such as high 

population density, poor water quality, and 

high water temerature. Clinical signs include 

high mortalities in a region, hypoxia, and 

shrimp rising and frequenting the water’s 

surface. 

 Bacteria enter either by wounds or 

cracks in their cuticles, or are ingested along 

with their food. The three Gram negative, 

pathogenic bacteria in this study—Vibrio 

alginolyticus, Vibrio harveyi and Vibrio 

vulnificus—are each responsible for different 

diseases in shrimp.  

Vibrio alginolyticus is a marine 

bacterium that causes inflammation of the 

ear, otitis, and wound infections. It is present 

in the bodies of water animals where it is 

responsible for the production of the potent 

neurotoxin, tetrodotoxin.  

V. harveyi are rod-shaped, motile, 

facultatively anaerobic, halophilic, and 

competent for both fermentative and 

respiratory metabolism. V. harveyi can be 

found free-swimming in tropical marine 

waters, commensally in the gut microflora 

of marine animals, and as both a primary 

and opportunistic pathogen of marine 

animals, V. harveyi is responsible for the 

disease luminous vibriosis, which is a 

leading cause of death in shrimp.  

Vibrio vulnificus is a species of 

motile, curved, rod-shaped bacteria. 

Infection with V. vulnificus comes directly 

from the GI tract or broken skin and leads to 

rapidly expanding septicemia and bacteremia. 

Invasion of this bacterium in a host is 

characterized by the formation of bullae and 

rapidly spreading necrosis.  

 Probiotics, commonly called “good 

bacteria,” are live microorganisms generally 

thought to provide some health benefit for 

the host organism. The use of beneficial 

bacteria to displace pathogens through 

competitive processes is becoming a more 

common practice in the animal industry than 

administering antibiotics. Using the 

probiotics provided by Agraquest (QRD 

141, ARD 145, QRD 288), a series of 

biochemical tests were run to determine 

whether or not the Bacillus species in the 

probiotics had any antimicrobial affect on 

the pathogenic Vibrio species associated 

with disease in shrimp. Although together 

the tests gave some positive feedback on the 

inhibitory effect of the probiotics, there was 

not enough evidence to conclude that these 

probiotics are in fact capable of providing 

any long lasting effects and major health 

benefits if given to shrimp. 

 The results gathered at the end of the 

cross streak test on tryptic soy agar+ media 

gave varying results from bacterium to 

bacterium. Both Bacillus and Vibrio grow 

very well on this medium. In no replication 

of this test did any probiotic fully suppress 

the growth of any Vibrio species. For V. 

alginolyticus QRD 141 and QRD 145 

showed signs of inhibition based on the 

presence of halos, but still outgrew the 

probiotics. QRD 288 solely worked well 

against V. harveyi, but neither of the 

remaining probiotic offered any resistance to 

bacterial growth. For V. vulnificus, the only 

sign of inhibition was given by QRD 145 

and its small halo. 

http://en.wikipedia.org/wiki/Ocean
http://en.wikipedia.org/wiki/Bacterium
http://en.wikipedia.org/wiki/Tetrodotoxin
http://en.wikipedia.org/wiki/Marine_%28ocean%29
http://en.wikipedia.org/wiki/Opportunistic
http://en.wikipedia.org/wiki/Bacterium
http://en.wikipedia.org/wiki/Septicemia
http://en.wikipedia.org/wiki/Microorganism
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 The 48-hour spot culture was run on 

antibiotic media 8+. Both Bacillus and Vibio 

species grow on this medium, but vary in 

growth from poor to good. This reason may 

explain the inconsistencies between this and 

the following test, and the preceding test. 

Except in one case, growth of each probiotic 

formed on each lawn of Vibrio species in 

each replication of this test. In the case of V. 

alginolyticus, QRD 141 gave the largest 

zone of inhibition with a diameter measuring 

13mm, which is consistent with the data 

from the previous test. QRD 145 gave the 

smallest inhibition zone with 9mm, but gave 

three other zones with 10mm, 11mm, and 

12mm. In the case of V. vulnificus, QRD 

145 and QRD 288 gave diameters of zones 

of inhibition with diameters measuring 

12mm each. QRD 141 did not grow. In the 

case of V. harveyi, QRD 141 gave the 

largest zone of inhibition with a diameter 

measuring 12mm. QRD 145 gave the 

smallest inhibition zone with 8mm. This test 

did provide slight any evidence of antibiotic 

activity, but not enough to confirm their 

effectiveness against the Vibrio species. 

 In the cell free cultures test, each 

probiotic was tested as an undiluted sample, 

as a 1:5 supernatant to saline solution 

sample and as a 1:10 supernatant to saline 

solution sample. Because shrimp can be 

found in salty environments, the purpose of 

this test was to determine if high salinity 

played a role in the effectiveness of each 

probiotic. At the conclusion of this 

experiment, no zones of inhibition were 

noted, but there appeared to be slight growth 

by each probiotic on the lawns. Around 

several of the columns heavier growth was 

seen. This growth can be attributed to either 

medium enhanced growth of the Vibrio 

species or spore germination of the 

probiotics. For pictures on this part of the 

experiment, go to the additional 

observations section. 

The attempt to test the antimicrobial 

activity of the 3 Agraquest probiotics against 

3 Vibrio species of bacteria under 

microaerophillic conditions gave no proof of 

inhibitory effects on the pathogenic bacteria. 

The four tests involved were cross streaking, 

spot dilutions, turbidity tests and salinity 

tolerance tests. For each trial, the best 

supportive media was used. Although the 

degree of effectiveness varied from test to 

test and among the samples tested, it was 

shown that the probiotics comprised of 

Bacillus species exhibited minimal, if any, 

antimicrobial activity against the Vibrio 

species of the pathogenic bacteria in nearly 

every case. The results gathered in the study 

were closely related to those collected by 

Leone Mohney, who ran identical tests on 

the same products in aerobic conditions in 

the summer of 2009. 

 

ADDITIONAL OBSERVATIONS: 

 

Cross Streaking 

 
1 In order above are pictures of V. alginolyticus, V. harveyi, 
and V. vulnificus cross streaked with each AgraQuest 
probiotic. Clear patches on the plate show no growth of 
any sample. 

 

2 Above are pictures of probiotics QRD 141, QRD 145, and 
QRD 288 cross streaked with each bacteria. Clear patches 
on the plate show no growth of any sample. 
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Steel cylinders 

 

3 The pictures above show the steel column saline 
dilutions of probiotics QRD 141, QRD 145 and QRD 288, 
respectively, on V. alginolyticus. The top 2 cylinders are 
undiluted probiotics, the left and right middle row 
columns are diluted 1:5 with the center being the control, 
and the bottom cylinders are diluted 1:10. 

 

4 The pictures above show the steel column saline 
dilutions of probiotics QRD 141 and QRD 288, respectively, 
on V. harveyi.. The top 2 cylinders are undiluted probiotics, 
the left and right middle row columns are diluted 1:5 with 
the center being the control, and the bottom cylinders are 
diluted 1:10. 

 

5 The pictures above show the steel column saline 
dilutions of probiotics QRD 141, QRD 145 and QRD 288, 
respectively, on V. vulnificus. The top 2 cylinders are 
undiluted probiotics, the left and right middle row 
columns are diluted 1:5 with the center being the control, 
and the bottom cylinders are diluted 1:10. 

Probiotic Spotting on Vibrio Lawns 

 

6 The pictures above show the results of 10 micro liters of 
each probiotic on a given lawn of bacteria. P1 is QRD 141, 
P2 is QRD 145 and P3 is QRD 288. The first lawn is made of 
V. alginolyticus. The second lawn is V. harveyi. The third 

lawn is V. vulnificus. Clear patches are the zones of 
inhibition. 

SUMMARY: 

Although the degree of effectiveness 

varied from test to test and among the 

samples tested, it was shown that the 

probiotics comprised primarily of Bacillus 

species exhibited minimal, if any, 

antimicrobial activity against the Vibrio 

species of the pathogenic bacteria in nearly 

every case. 
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