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BIOTECHNOLOGY  STACKABLE CERTIFICATES*

BIOTECHNOLOGY LAB ASSISTANT CERTIFICATE

Ø BIOTECHNOLOGY I

Ø BIOTECHNOLOGY II

Ø FUNDAMENTALS OF CHEMISTRY I

BIOTECHNOLOGY RESEARCH LAB ASSISTANT CERTIFICATE
Ø GENERAL MICROBIOLOGY   

Ø STATISTICS

Ø BIOLOGICAL RESEARCH INTERNSHIP

ASSOCIATE IN SCIENCE DEGREE - BIOTECHNOLOGY (60 UNITS)

Ø QUALITY CONTROL/ASSURANCE
*Included in I-TRAIN



Paradigm Shift due to COVID-19
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Employment
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Contextualized Soft Skills

Strategic Automatic

Project-based-learning



Project Phases – Biotech
Scientific Method

1. Driving Question/Objective/Hypothesis
2. Review Literature, Build Experimental Plan, Assign Team Roles to 

Answer the Driving Question.
3. Execute the Experimental Plan, Acquire Results, Review and 

Critique.
4. Tabulate the data, plot graphs and Answer the Driving Question



Project Phases - Biotech

Phase 4- CONCLUDE
Tabulate the data, plot graphs, Draw Conclusion to Answer the 

Driving Question

Phase 3- EXECUTE
Execute the Experimental Plan, Acquire Results, Review and 

Critique.

Phase 2- PLAN
Acquire Knowledge & Skills, Build Experimental Plan, Assign Team 

Roles to Answer the Driving Question.

Phase 1 -THINK

Driving Question/Objective/Hypothesis
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Abstract

Introduction 

Sabrina Perez, Jorge Yuami, Carlos Maldonado, Nicole White, Edith Alvarez, Brett Dahlquist
Soap Federales: Bacteria Elimination

Conclusion  
After measuring each soap and sanitizer product’s zone of inhibition it was found that other products had
larger zones of inhibition than the three popular products that were tested known as Soft Soap, Dial
Soap, and Purell Hand Sanitizer. In the hand washing experiment it is shown that washing your hands
with soap and water rather than only water reduces bacteria on your hands for up to four to six times
less. The CFU and ZOI proved that overall Gram - bacteria were more resistant to hand washing agents
than Gram + bacteria. The presence of antimicrobial ingredients produced varying results across the 3
bacteria, but produced the lowest CFU on infectious E. coli. Washing your hands with soap and using a
sanitizer when unable to use a sink and running water will reduce bacteria on your hands and assist in
preventing you from getting sick from a potentially harmful bacteria.

In this project antibacterial soaps, non-antibacterial soaps, and sanitizers were tested against E.
coli, S. aureus, and S. epidermidis. This experiment used the zone of inhibition and CFU counts
to determine which product was the most effective against stopping bacterial growth and killing
bacteria. Additionally, these experiments were conducted to determine how each bacterial strain
reacted to the different antimicrobial agent.

Method

Liquid soaps are formulated to kill and prevent bacteria from growing. Antimicrobial
soaps are popular because they claim to destroy 99.99 percent of bacteria and some
viruses. In this project antimicrobial soap, non-antimicrobial soap, and sanitizers were
tested against three different bacterial strains to show which soap is most effective in
killing and stopping the growth of bacteria. Zone of inhibition showed the effectiveness
of the antimicrobial agents against the different bacterial lawns. The CFU count was
taken for the three most popular antimicrobial products and the percent of
effectiveness was calculated. The presence of surfactants and antimicrobial
ingredients was also recorded for each product due to their bacteria inhibiting
properties.

Results
● Each antimicrobial agent produced varying zones of inhibition against the three different bacteria strains. Products that had antimicrobial ingredients produced
greater overall zones of inhibition.

● Dial and Equate Soap had Benzethonium Chloride, an antimicrobial ingredient. These soaps produced larger zones of inhibition across all three bacterial species.
Overall, each product produced varying ZOI between each bacterial species.

● The three popular handwashing agents produced similar CFU counts and percent effectiveness, but more viable bacteria were found on the more resistant E. coli.
● Using any of the hand washing agents produces lower CFUs than washing your hands with just water.

E.coli S. aureus S. epidermidis E. coli S. aureus S. epidermidis E. coli S. aureus S. epidermidis

References

https://www.cdc.gov/handwashing/show-me-the-science-hand-sanitizer.html
https://academic.oup.com/clinchem/article-abstract/65/6/819/5608076?redirectedFrom=fulltext

https://microchemlab.com/test/zone-inhibition-test-antimicrobial-activity

S. epidermidisS. aureusE.coli

Zone of inhibition in Three Bacterial Species: Soaps Zone of inhibition in Three Bacterial Species: Sanitizers Hand Washing Effectiveness Between 3 Popular Products: 2 Soaps and 1 Sanitizer

Beauty 360 Handle Aloe Vera Liquid Hand 

Soap

Raw Sugar Simply Hand Wash
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The BPA content in plastic water bottles was tested out of sealed water 
bottles and then heated to simulate the sun by microwaving (Fig.1). 
Heating increased the BPA amount in water of all brands tested. 
Aquafina had the highest amount of BPA to begin with but after heating 
for 90 seconds, Dasani brand resulted in the highest content of BPA. 
The measurement range was 0.3 to 100 ng/ml. In addition to BPA, the 
drinking water was tested for chemical parameters (Table 1).

ABSTRACT

INTRODUCTION

METHODS

REFERENCES

CONCLUSION

RESULTS

Odet Alfaro, Jonathan Quijano, Daniel Padilla

BPA: Clearly Bottled in Disguise or Deception

The total daily intake of BPA is set at 0.05 mg/kg of body weight. The 
tendency of BPA to migrate to food from contact materials has been 
found, hence it is a health concern. Seven different water samples were 
taken from different brand bottles (grade 1 plastic) before and after 
heating for 90 seconds (158°F), one heated for 5 minutes (194°F), and 
one from a bottle that had been in a car for 1 year. In addition, samples 
were also taken of water heated for 90 seconds and 5 minutes in a grade 
6 plastic cup and a grade 7 plastic cup, as well as a sample from a 10 
year old emergency bag. All samples were then tested for BPA content,

Bisphenol A (BPA) is one of the most produced chemicals worldwide on 
the order of 6 billion pounds per year, mainly used in the production of 
clear plastic for water bottles, baby bottles and food containers. In an 
effort to be healthier individuals we often reach for water to keep us 
hydrated. Unfortunately, for the sake of convenience water bottles are 
often left in the car or garage where they get exposed to heat, which is 
thought to be a contributor in the release of BPA from plastics. BPA has 
been shown to have many side effects in our body, including the 
reproductive, immune, and neurological systems. In this project we 
tested BPA released into water by heat or over an extended period of 
time. Grade 1 through 7 have been assigned to the types of plastics in 
the increasing order of BPA content. Water bottles are mostly grade 1 but 
we tested water boiled in containers of grade 6 and 7 for comparisons. 
We also extended our investigation to chemical testing of these samples 
to include Dissolved Oxygen, Acidity, Alkalinity, Hardness, pH, 
and Nitrate/Nitrite.

Heating plastic increased the leeching of BPA into the water. Plastic exposed 
to heat through time had higher risk of BPA leached into the contents, water or 
food. Therefore, leaving water bottles in cars or even heating food in plastic 
containers has been proven to have BPA in its contents. Total Daily Intake 
(TDI) of BPA is set at 0.05 mg/kg (ppm) of body weight. The levels in drinking 
water are much lower (ng/ml) but might accumulate in the body over time. This 
project reflects the need for awareness.

1. Vom Saal FS, Hughes C. An extensive new literature concerning low-
dose effects of bisphenol A shows the need for a new risk assessment. 
Environ Health Perspect. 2005 Aug;113(8):926-33. 

RESULTS

BRAND pH DO Alkalinity Acidity Hardness NO3 NO2

PPM
Fiji 7.71 32 224 48 180 None None
Voss 6.59 19 20 12 30 None None
Essentia 7.02 14 80 16 30 None None
Dasani 5.97 18 10 10 40 None None
Aquafina 6.79 22 10 8 None None None

Kirkland 7.55 25 50 12 None None None

Bag (10yrs) 7.00 13 20 4 None None 0.15

Table 1. Chemical Tests of Water 

Heating the water in disposable plastic lowered the Dissolved Oxygen (DO) 
(Fig. 2) and decreased alkalinity (Fig. 3) and hardness in most brands. 
Plastics left in heat over time would also gradually lead to changes in chemical 
properties. Nitrite was found only in water tested from Bag in Emergency kit of 
10 years. 

ACKNOWLEDGEMENTS
We are sincerely grateful to Dr. Chander Arora for going above and 
beyond her class time to guide and mentor us. We are also thankful to 
Los Angeles Mission College, especially the Dept. of Life Sciences for 
such a learning opportunity.

Fig. 2 Fig. 3

Fig. 1







Gabriela	Hernandez,	Ignacio	Joaquin	and	Ivan	Segovia
Dept.	of	Life	Sciences,	Los	Angeles	Mission	College,	CA

Title of the Table

ABSTRACT METHODS

DISCUSSION

Operation	GMO:
Verification	of	GMO-free	products

For selected products, we conclude that companies 
may not be using GMO-Free label only as the 
marketing strategy.

Results

The topic of Non-GMO products has become more 
popular in recent years. Products that claim to be 
Non-GMO are usually more expensive but is there a 
real difference between regular products and those 
label Non-GMO or is it only a marketing strategy. 
We used 5 products: GMO tomatoes, Non-GMO 
Tomatoes, Doritos Chips, and Veggie Straw Chips 
and Non-GMO grain to conduct our experiment. We 
extracted DNA, verify our samples with a NanoDrop
machine, amplify specific DNA sequences using 
PCR, conducted Gel Electrophoresis and viewed 
our results under UV light and in a Gel Doc XR+.

INTRODUCTION
In the US food products with Genetically modified 
content under a 5% threshold can be labeled as 
“GMO-free” and foods over that threshold do not 
need to be labeled as GMO containing products. 
The purpose of this experiment is to look for the 
presence of genetically modified organisms in chips, 
grains, and tomatoes labeled as Non-GMO.
We believe that these products are being labeled as 
GMO free as a marketing strategy to sell more of 
their products and being mislabeled to look like a 
healthier option.

NanoDrop DNA Content (ng/μL)

1 Ladder 200bp

2 Blank –No sample-

3 Control sample Non-GMO Grain

4 Non-GMO Potato chip  -Veggie straws-

5 Non-GMO Tomato

6 GMO Tomato

7
GMO Potato chip -Doritos 
Nachos-

8 Blank –No sample-

8 Ladder 1kb

9 Ladder 1-10kb

DNA Extraction of 
Chips and Grain 

Label screwcap 
tubes 

Add each sample 
to 1ml DI Water in 

mortar 

Grind with pestle 
for 2 min to form a 

slurry
Add 5mL of DI 
Water to grind 

further

DNA Extraction of 
Tomatoes

Add 250mL of DI water, 7.5 
mL of detergent and 6.5 g 
of salt into beaker and stir

Cut Tomato into pieces and 
place into Ziploc bag

Pour beaker solution into 
Ziploc bag; mash in tomato
Prepare empty beaker 

and set cheesecloth on 
top

Pour pulp from Ziploc 
bag into the beaker

Discard Cheese cloth with 
excess. Add cold ethanol to 

beaker

Number PCR tubes 
and initial them then 
place in microtube 

holder

Place microtube 
holder and PCR well 
plate in bucket of ice.

Mix 20 µl of DNA 
samples with 20 µl of 
Master Mixes in PCR 

tubes

Transfer the 40 µl 
Mix to the PCR 

well 

Place well on 
Microplate adapter and 

run thermal cycling

Prepare Gel chamber 
with power supply

Add 10 µl of Orange dye 
to each sample and to 
Molecular weight ruler

Pipette 20 µl DNA ladder  
to Column one of gel

Add 20 µl of samples to 
remaing columns 

Run agarose gel at 100-
120V for 30-45 minute

Turn off power, remove 
gel and transfer to 

plastic tray

Place InstaStain card on 
top of gel and pour TAE 

buffer over gel

Place a weight on top of gel 
with InstaStain for 5 min

Transfer to UV Light chamber 
and view result

DNA Extraction PCR Set 
Up

Gel 
Electrophoresis

Pipet 50 µl of mix to tube 
and add 500 µl of 

InstaGene

Shake or flick tubes to mix. 
Place in a 95°C to 100°C water 

bath for 5 min

Centrifuge samples for 5 min 
at 6000rpm

Test samples in Nano 
Drop Spec

Award # 2054891

Sample #1 Control Nucleic Acid (ng/μL) 12.78

Sample #2 Test Doritos 43.92

Sample #3 Non-GMO Veggie Straws 11.05

Sample #4 Non-GMO Tomato 109.93

Sample #5 Regular Tomato 58.81

Order of Samples on Gel

Results

PCR Amplification

ACKNOWLEDGEMENTS

We are grateful to the LAMC Biotech Program for a very robust 

learning experience through Biotech Program and Dr. C. Aora

for an exceptional educational experience.

REFERENCES
European Commission, Joint Research Centre, Review of GMO 

Detection and Quantification Techniques, 2002-07-23, Bonfini

Laura, et. al. 
(http://mbg.jrc.ec.europa.eu/home/documents/EUR20384Review.

pdf).

Exploer.bio-rad.com

CONCLUSION

For selected products, using the BioRad Gel Doc XR+, 
we were able identify the differences between GMO 
and Non-GMO products.
Our results identified the three DNA fragments of 
selected GMO products, verified with GMO-Free grain. 
We conclude that companies may not be using GMO-
Free label only as the marketing strategy.
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Growth and Detection of Biofilms - Flowchart

Remediation  Results

ABSTRACT

INTRODUCTION

METHODS

REFERENCES

CONCLUSION

Staining of Adhered Biofilms

Authors: Denisse Nava & Keylin Mejia
Biofilms: An Invisible Burden

Biofilms are a social structure composed of one or more 
types of microorganisms that can grow to almost any 
surface. They can be so thin they are undetectable to the 
naked eye. In this project biofilm samples were collected, 
ELISA plates were coated with these bacteria, and after 
incubation these plates were checked by absorption 
spectrum to see if there was biofilm buildup and adhesion 
to plate wells. The biofilm was then treated with various 
disinfectants to test their efficacy against Bioburden 
production. 

Biofilms are a structure composed of bacteria that secrete a 
glue-like slime used to adhere to almost any surface. Biofilms 
are social structures composed of microorganisms such as 
bacteria, fungi, yeasts, algae, and other microorganisms. 
Biofilms are held together by sugar molecule strands termed 
³H[WUDFHOOXODU�SRO\PHULF�VXEVWDQFHV´�RU�(36��7KH�FHOOV�SURGXFH�
these strands and develop a complex community that are 
resistant to antimicrobial attacks and are permanently attached 
to a surface and encased in a polysaccharide matrix. We 
wanted to prove the presence of these invisible biofilms using 
staining and microplate reading. We extended our investigation 
by testing different solutions on these developed biofilms to 
determine their efficacy against biofilm adhesion. 

Samples were collected and coated onto ELISA plates. After 
48 hours of incubation, wells were stained and checked via 
Microplate Reader to verify adhesion of biofilm. 

Special thanks and acknowledgement to Dr. Arora for pushing us and 
guiding us through this project and learning process.

Plaque Remediation Results

Award # 2054891

��2XU�+\SRWKHVLV�LV�VXSSRUWHG�EDVHG�RQ�RXU�UHVXOWV��

��%DVHG�RQ�RXU�UHVXOWV��ZH�ZHUH�DEOH�WR�YHULI\�WKH�SUHVHQFH�RI�ELRILOPV�-
by spectrophotometrically calculating the amount of biofilm formed on 
ELISA plate wells. 

��:H�ZHUH�DEOH�WR�FRQFOXGH�WKDW�����LVRSURS\O�LV�WKH�EHVW�GLVLQIHFWDQW�
for biofilms found on surfaces, and that a 1% mixture of baking soda and 
salt is most effective at eliminating biofilms found in the mouth. 

Alfred B. Cunningham, John E. Lennox, and Rockford J. Ross, Eds. (2001). 
A Brief Introduction to Biofilms. Montana.Edu. Retrieved 4/25/21
https://www.cs.montana.edu/webworks/projects/stevesbook/contents/chapters/chapter001/section002/green/page001.html

^ĂŚƌĂ�<ŦƌŵƵƐĂŽŒůƵ�;ϮϬϭϵ͕�&ĞďƌƵĂƌǇ�ϭϭͿ͘�dŚĞ�DĞƚŚŽĚƐ�ĨŽƌ��ĞƚĞĐƚŝŽŶ�ŽĨ��ŝŽĨŝůŵ�ĂŶĚ�^ĐƌĞĞŶŝŶŐ
Antibiofilm Activity of Agents, Antimicrobials, Antibiotic Resistance, Antibiofilm Strategies and Activity Methods. IntechOpen, DOI: 10.5772/intechopen.84411. Retrieved 4/15/21 
https://www.intechopen.com/books/antimicrobials-antibiotic-resistance-antibiofilm-strategies-and-activity-methods/the-methods-for-detection-of-biofilm-and-screening-antibiofilm-activity-of-
agents

Thomas Bottcher, Ilana Kolodkin-Gal, Roberto Kolter, Richard Losick, and Jon Clardy.
(2013) Synthesis and Activity Synthesis and Activity of Biomimetic Biofilm Disruptors. Journal of the American Chemical Society. 135 (8), 2927-2930. DOI: 10.1021/ja3120955. Retrieved 5/11/21 
https://pubs.acs.org/doi/10.1021/ja3120955
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Remediation Testing Layout

Phone Remediation Results

15 sec 30 sec 60 sec

15 sec 30 sec 60 sec

Biofilm Growth by Time
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https://www.lamission.edu/Biotechnology



STUDENT PRESENTATIONS AT  
NSF-ATE  CONFERENCE - 2020

 

            
 

2020 ADVANCED TECHNOLOGICAL EDUCATION 
STUDENT AWARD FOR EXCELLENCE 

is presented to 

SEROB MAKHMURYAN 
LOS ANGELES MISSION COLLEGE 

 
V. Celeste Carter 

Program Director, Division of 
Undergraduate Education 

National Science Foundation 

 

 
Ellen Hause 

Program Director, Academic and 
Student Affairs 

American Assn of Community Colleges 

 



CONTEXTUALIZED SOFT SKILLS

• TEAM-WORK
• TIME MANAGEMENT
• CRITICAL THINKING
• ROOT-CAUSE ANALYSIS
• PROBLEM SOLVING
• EFFECTIVE COMMUNICATION
• SCIENTIFIC STUDY DESIGN AND HYPOTHESIS 

DEVELOPMENT
• DATA COLLECTION AND TABULATION
• PUBLIC PRESENTATION
• SENSE OF ENGAGEMENT & PRIDE
Dr. Arora
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ON CAMPUS 
INTERVIEWS

&
ON-THE-SPOT 
JOB OFFERS



Inclusion of Non-Traditional Students

Pharmavite

Law Enforcement 
Officer

Grocery Stocker
Frito Lay

Dexter Williams Ivan Segovia

Cedars-Sinai



Diversity and Inclusion In Biotech Program

Oscar Coxaj
Karma Biotechnology

Denisse Nava
T-Cure Bioscience 





Amazon 
Ambassador



Biotech Program-LAMC-2019



Biotech Program-LAMC-2019



Project Ideas- Biotech
1. Question:

• Which soap is most antimicrobial?
2. Question: 

• Is there any Bacterial growth in Water Fountains during Pandemic?
3. Question: 

• Which brand of water bottle has maximum BPA?
4. Question: 

• How many Live bacteria are present in different brands of Probiotics?
5. Objective:

• Comparing Proteins in plant-based milk from animal based one.
6. Hypothesis:

• GMO tomatoes DNA is different from Non-GMOs
7. Hypothesis: 

• Turmeric is good for health. 
8. Hypothesis: 

• Covid survivors develop better immune system.



Project Planning - Biotech
• Team Roles & Title- (5 min.)

• Leader, Reporter, Verifier, Recorder
• Group Discussion- 10 min.
• Gallery Walk-10 min
• Flow Chart- 5 min

• Steps and Sequence: Connect steps with arrows
• Start : oval shape 
• Continue : Rectangle shape 
• Rethink: Diamond shape 

• Incorporate suggestions-5 min.



Gallery Walk Template



Project Ideas- Biotech

• – How can we create guidebooks for the botanical garden?
• – How can we promote our nature trail so it is used more?
• – How can we develop a guidebook for visitors to a nature preserve?
• – How can we plan for a possible weather emergency?
• – What can we do to help alleviate pollution in our region?
• – How can we influence our community to take best care of animals?
• – How can problems with stray animals be reduced?
•



aroracp@lamission.edu


