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Questioning and Predicting -

ABSTRACT

The purpose of this investigation was to determine which Betaine HCl supplement was most effective
in re-acidifying the stomach. For this experiment, three different HCl supplement brands were tested
(Nutricost, Vitacost, and Doctor’s Best) for their efficiency in re-acidifying a diluted solution
hydrochloric acid (pH 7.2 — Achlorhydria was accidentally tested) instead of (pH 4 - Hypochlorhydria).
A pH probe was used to measure the solution’s pH level before and after the experiment was
conducted to determine if the diluted hydrochloric acid re-acidified. The most effective brand is
unclear as the practical was an unfair test due to temperature and time restraints. However, the most
consistent results occurred for the Nutricost supplement, as its two trials had the same temperature
and starting pH. From the results obtained, it has been decided that the hypothesis is neither
supported nor unsupported, as the practical was unfair, no final verdict will be made as that would be
biased and would provide false information. If this was further improved to be fair, the results of this
experiment would have benefitted pharmacists, doctors, and anyone needing extra digestive support
as these results provide them with an understanding to make an informed and rational decision when
prescribing or purchasing HCl supplements and this decision will cause an overall benefit to the patient,
by enabling the patient to receive access to the best-proven supplements that will acidify stomach
closest to needed pH for best digestion.

INTRODUCTION

Betaine HCI supplements are a dietary supplement used to increase gastric acid secretion, which in
turn will aid the digestion of proteins. They are usually prescribed or recommended by a certified
dietary physician to patients who have low levels of gastric acid, classified as Hypochlorhydria.
Hypochlorhydria is a dietary condition that inhibits the absorption of nutrients and proteins in a
person’s body. Hypochlorhydria can be induced primarily by the long-term use of acid-neutralizing
drugs such as proton pump inhibitors and antacids, by having unhealthy lifestyle habits such as
drinking, smoking and by having nutrient and vitamin-deficient diet, or by contracting bacterial
pathogens, e.g., H.pylori. Common symptoms of Hypochlorhydria are often confused with GERD, as
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Figure 1 — Hypochlorhydria: Symptoms, causes and management tips - https://nutritionbyerin.com/hypochlorhydria-symptoms-causes-tips,



https://nutritionbyerin.com/hypochlorhydria-symptoms-causes-tips/

low amounts of HCl acid secretion will cause the lower oesophageal sphincter to release as the gastric
acid isn’t that acidic to keep it closed. Which will cause backflow of gastric acid in the oesophagus,
also known as heartburn. Betaine HCl supplement tablets are found in capsule form that must be
swallowed as a capsule, as the Betaine HCl activates in an aqueous environment and opening the
capsule and emptying out the contents in a cup of water for easier consumption, will burn your
oesophagus.

The stomach produces HCl acid in a process called gastric acid secretion. The acid is made in the gastric
glands, which carry three different cells in order to make and aid the HCl acid’s purposes — to break
down nutrients and proteins while killing off pathogens and microbes that may have entered orally,
to prevent stomach infections.
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Figure 2 — The Stomach, Anatomy & Physiology - https://courses.lumenlearning.com/suny-ap2/chapter/the-stomach/

The three cells are — mucous cells, parietal cells, and chief cells. Mucous cells are typically found near
the opening of the gastric gland, known as the gastric pit, and they secrete mucous to protect the
stomach’s lining from hydrochloric acid. The parietal cells secrete hydrochloric acid into the stomach
lumen to prepare the stomach for digestion. And the chief cells secrete an inactive enzyme known as
pepsinogen into the stomach lumen — this enzyme turns into pepsin when it comes in contact with
the hydrochloric acid and aids the hydrochloric acid in protein breakdown.

There are three different ways in which gastric acid secretion is simulated. One of which is where
gastric acid secretion is initiated by the vagus nerve, which sends down a hormone called Acetylcholine
that initiates the gastric acid secretion processl. However, in some cases, acid secretion occurs at a
lesser rate than normal, in that case, bacterial overgrowth can start to occur in the stomach, and the
Gl tract as undigested foods will begin to ferment, leaving the stomach prone to other bacterial

pathogens such as H.ponri11

The ingredients found in Betaine HCl supplements aid with increasing the acidity of the stomach to
allow for an increase in digestion, which in turn will prevent bacterial overgrowths. When a patient
swallows and consumes the Betaine HCl supplement, the ingredients will start to reacidify the
stomach temporarily, causing the pH of the stomach to increase, allowing for more effective digestion



to occur. Doctor’s Best, Vitacost and Nutricost are three examples of Betaine HCl supplements as they
carry the direct source of HCI, which reacts with the agqueous environment found in the lumen and
steadily releases hydrochloric acid.

Gastric acid secretion prepares the stomach for the food that is about to enter the stomach through
the oesophagus in bolus form. But once the food reaches the bolus, the stomach uses both chemical
digestion (HCl acid secreted by gastric glands) and mechanical digestion to turn that bolus into chyme
(broken food combined with some amounts of HCl acid).
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Figure 3 — The muscularis externa of the Stomach https://www.tabers.com/tabersonline/view/Tabers-Dictionary/765922/all/stomach

Mechanical digestion is the physical movement that the stomach muscles make to churn the bolus in
the stomach lumen. The Muscularis Externa consists of the inner oblique layer, the middle circular
layer and the longitudinal layer, these muscle layers are directed by the nerve connections found
between the middle layer and the longitudinal layer, which allow them to move to breakdown foods
and direct chyme towards the pyloric sphincter so the chyme can be extracted of nutrients as it enters
the Gl tract through the duodenum.

Planning & Conducting -

To determine which Betaine HCl supplement carries the most effective concentration of ingredients
to increase acidity.


https://www.tabers.com/tabersonline/view/Tabers-Dictionary/765922/all/stomach

HYPOTHESIS

It is hypothesized that when each brand of Betaine HCl supplement are tested, the supplement that
decreases the pH most will be the most effective, hence why Vitacost’s supplements will be the most
effective because the aiding ingredient, Pepsin, has a higher concentration in each capsule of that
supplement, hence it will be more effective in increasing the acidity.

VARIABLES

Independent
The brand of Betaine HCl supplement being used — Doctor’s Best, Nutricost and Vitacost.
Dependent

The pH of the diluted acid solution after reaction.

Controlled
1. Amount of HCI (1mL) which was diluted further to the concentration of 0.001 mL.
2. Molarity of HCI (1M)
3. Size of conical flask (250mL)
4. Same pH probe
5. Method of Stirring to dissolve (with hand holding neck of flask)
6. Temperature (should have been 37°C)
7. Same concentration of Betaine HCl in all brands.
Control

1. The control used for this experiment was the pH and molarity of the initial, undiluted HCI
acid, — (pH 0, 1M).

METHOD

1. 1.25L of tap water was to set to boil in a kettle.

2. A hot plate was pre-heated to 50°C.

3. All three supplement brands were set up with one mortar, one circular filter paper and three
conical flasks in front of each brand.

4. A capsule of each supplement brand was cut open in the mortar corresponding to their
container.

5. 10 mL of HCl acid (pH 0, 1M) was measured out in a beaker.

6. 99 mL of distilled water was measured out into a measuring cylinder and perfected in
measurement using a clean pipette.

7. To create the first diluted solution, 1mL of HCl acid was measured out from the beaker using
a clean pipette and was dropped into the measuring cylinder containing 99 mL of distilled
water.



10.
11.

12.

13.

14.

15.

16.

17.
18.

After the kettle was done heating the water, the temperature was measured using a
thermometer. When the temperature was 99°C, the kettle was left for 10 minutes to lower
the temperature.

During the 10 minutes in which the kettle was resting, 10 mL of the first diluted solution was
measured out using a clean pipette and 10 mL measuring cylinder; and was dropped in a
conical flask.

Step 9 was repeated eight more times for the remaining eight empty conical flasks.

After 10 minutes of rest, the heated water’s temperature was measured again using a
thermometer. It was 89°C, so, the heated water was poured out in small amounts, and normal
temperature tap water was added back into the kettle to the 1.25L increment, this decreased
the temperature faster.

The second diluted solution was created, once the heated water’s temperature reached 38
degrees Celsius. 90 mL of this heated water was measured out into a clean measuring cylinder
and was poured into the first conical flask for the first supplement brand (Doctor’s Best).

The first conical flask with the second diluted solution was set atop the pre-heated hot plate,
and the new temperature and pH were recorded using another clean thermometer and a pH
probe.

The circular filter paper was shaped into a funnel and placed at the neck of the conical flask,
the mortar, which included the Doctor’s Best’s supplement powder, was emptied into the
solution.

Once fully emptied, the filter paper was removed, and the conical flask was held slightly aloft
by the neck and was gently agitated until the solute was dissolved.

The conical flask was set back on the hot plate, and the new temperature and pH was recorded
using a clean thermometer and pH probe.

Steps 4 & 12-16 were repeated again for the same supplement brand.

Steps 4 & 12-17 were repeated for the remaining two supplement brands.

This method was inspired by Sienna Hills’ 2021 Oliphant Science Award Entry. She had
recommended me to read through her research as | had trouble finding a method for Betaine HCL

experimentation. After reading her research and her resource for choosing her method, | created
my method. “Acid Neutralization by Different Brands of Antacids”. (Sienna Hill, 2021)
https://www.oliphantscienceawards.com.au/files/4320 0462-008 hill written report.pdf

Materials and Equipment-

MATERIALS LIST

- 9x250ml Conical Flasks
- 2x100ml Measuring Cylinders

- 1x10ml Measuring Cylinder

- 3 xMortars
- A pH Probe.
- Ahot plate.
- 3 xCircular shaped Filter Papers

- 3 different HCl supplement brands (Nutricost, Vitacost and Doctor’s Best)


https://www.oliphantscienceawards.com.au/files/4320_0462-008_hill_written_report.pdf

- APenand alogbook

- 1x1.25L tap water.

- 2x100mL bottles of distilled water
- 10 ml x HCl acid (pH 0, 1M)

- 5xPipettes

- 1x100ml Beaker

- 2xThermometers

- 1xLlab Coat

- 1 xSafety Goggles.

FAIR TEST?

This experiment was not a fair test because the method for reducing the temperature of the heated
water was inconsistent and not repeated. Also, the amount of heated water being disposed of each
time was not recorded due to time constraints.



RISK ASSESSMENT

OSA RISK ASSESSMENT FORM

for all entries in (v') OO Models & Inventions and O Scientific Inquiry

This must be included with your report, log book or entry. One form per entry.

STUDENT(S) NAME: ID:

SCHOOL:

Activity: Give a brief outline of what you are planning to do.

This investigations’ purpose is to determine which brand of Betaine HCl supplement will best acidify the stomach acid. The
lowly acidic stomach acid will be recreated through the use and dilution of hydrochloric acid (pH 0, 1M), each trial will be
gently agitated using the same swirling motion made by the hand for the solute to dissolve into the solution. A pH probe
will be used to measure the initial pH of the diluted solution and the pH of the solution after the reaction occurs. The
brands being tested are Doctor’s Best, Nutricost and Vitacost.

Are there possible risks? Consider the following:

+ Chemical risks: Are you using chemicals? If so, check with your teacher that any chemicals to be used are
on the approved list for schools. Check the safety requirements for their use, such as eye protection and
eyewash facilities, availability of running water, use of gloves, a well-ventilated area or fume cupboard.

* Thermal risks: Are you heating things? Could you be burnt?
+ Biological risks: Are you working with micro-organisms such as mould and bacteria?
* Sharps risks: Are you cutting things, and is there a risk of injury from sharp objects?
* Electrical risks: Are you using mains (240 volt) electricity? How will you make sure that this is safe? Could

you use a battery instead?

+ Radiation risks: Does your entry use potentially harmful radiation such as UV or lasers?

* QOther hazards.

Also, if you are using other people as subjects in an investigation you must get them to sign a note consenting

to be part of your experiment.

Type of Risk?

Chemical Risk — Used and
Produced

Hydrochloric acid (aq) <3
(<10% wt/wt.)

What is the risk?

Higher Concentrations (<3
(<10% wt/wt.) if not handled
with care, it can cause serious
hazards and fatal risks, such as
irreversible damage or fatal
risks to internal organs such as
lungs upon inhalation of
vapour, skin, and eyes upon
direct contact, as it is a
corrosive acid.

How can | control the risk?

Avoid inhalation of vapour and
follow standard handling
procedures. Do not touch
directly, be careful when
handling, and avoid
experimenting with HCl and
store only small amounts.
Keep away from other
chemicals (especially
incompatible) materials such
as oxidizing agents, organic
materials, metals, and alkalis.
HCl can corrode through metal
surfaces.




Physical Risk - Water <43.5°C
(cold-warm) & >50°C
(lukewarm — hot)

Harmful when in direct contact
and consumption when >50°C.
Harmful when being tested in
a laboratory. Generally, water
below 43.5°C is considered
safe for adults and children,
but prolonged exposure to
cold water can cause
numbness and in worse cases,
hypothermia.

Do not drink the water in a
laboratory as it could be
contaminated with harmful,
chemical mist and vapours.
Keep safe by not touching the
water when it is above 50°C as
it will cause major burns.
Water spilled on the floor is a
slipping hazard.

Chemical Risk - HCI
supplements (Doctor’s Best,
Nutricost, Vitacost)

Consumption without
recommendation of a certified
physician for assumed or not
tested diagnosis can cause
problems such a burning
sensation in the chest area
(heartburn). Larger amount
consumption can burn the
stomach lining.

Do not consume unless you
have been diagnosed with
Hypochlorhydria, Achlorhydria
or have been recommended
by a certified physician.
Especially do not consume is a
laboratory as it now prone to
chemical contamination.

Physical Risk — GLASSWARES -
Alcohol Thermometer, Beakers
(2 x 100ml), Conical Flasks (9 x
250ml), Measuring Cylinders (2
x 100ml) & (1 x 10ml)

If not handled properly, the
thermometer will break and
risk the experiment conductor
and others in the vicinity of
being injured by glass
fragments

Carefully sweep broken glass
and glass fragments with a
brush and a dustpan. Do not
attempt to use fingers.

Pipettes (5 x 4ml)

If not handled properly, the
chemical that is filled in the
pipette could eject out and
cause the chemical to come in
direct contact with yourself
and other people surrounding
the experiment. Can be
confused with other pipettes
used, which can lead to
contamination of chemicals
and unknown reactions.

Make sure to separate used
and unused pipettes and
handle the pipette with care.

pH electrode (pH probe — glass
electrode and pH sensor)

The glass electrode of the pH
probe could break which can
release the toxic chemicals
used to help its function.

If the glass electrode snaps,
clean up the fragments using a
brush and a dustpan. Do not
attempt to pick up glass
fragments with your fingers.

Mortar (came with pestle)

When broken can cause deep
wounds and cut

Carefully discard broken
pieces.

Electric Hotplate




This is an ignition source.
Therefore, do not let
flammable liquids sit atop its
surface when turned on and
off, when its isn’t certified as
spark proof. Burns can occur
when hot plate is in direct
contact with skin whilst the
hotplate is turned on and
afterwards as the hot plate
retains heat. The electrical
cord could also get damaged
by heat and cause an electric
shock

Inspect cord regularly for signs
of damage this could be that
the cord is loose in the plug,
the cord is loose at the entry
to hot plate, or that the cord
may have signs of corrosion or
other damage. The hot plate
must be tested and tagged at
regular intervals by an adult or
a lab technician. Ensure that
the hot plate’s cord is made of
heatproof material. Do not
touch hot plate when turned
on and after it is turned off.

Electric Kettle

This is ignition source on the
inside, no other liquid must be
placed in the kettle other than
water, as chemical mists and
vapour will be released and
inhalation of those is harmful
to health. The body of the
kettle is still hot after use as
the body retains heat from the
liquid heated inside earlier.
The electrical cord of the
kettle could also be damaged
by heat caused through kettle
and cause an electric shock.
Hot water inside the kettle can
cause major burns when came
in direct contact.

Inspect cord regularly for signs
of damage this could be that
the cord is loose in the plug,
the cord is loose at the entry
to kettle, or that the cord may
have signs of corrosion or
other damage. The kettle must
be tested and tagged at
regular intervals by an adult or
a lab technician. Ensure that
the kettle’s cord is made of
heatproof material. Do not
touch kettle by the body, only
use the handle when the hot
water is still in there and after
the water has been disposed
of. Do not touch the hot water
inside the kettle.

Chemical Risk — Plastic Bulb
Pipette (not included in final
materials list as it was not used
in the last experiment but was
used briefly in the 2"
experiment.)

Ingestion can occur if one uses
their mouth to fill the pipette
from the top. Organic solvents
may swell the surface layer of
plastic, which could cause
cracking and leaking of the
pipette.

Do not use mouth to fill
pipette. Always use a properly
fitted bulb to fill the pipette.
Do not fill pipette with organic
solvents and do not rinse and
clean pipette with organic
solvents.




Process, Analysis & Communication -

RESULTS

Increase in Acidity by Different Betaine HCl Supplement Brands — Table for 3™

and Final Experiment. 28/6/23

pH and Temperature of diluted HCI solution after reaction occurred.

Initial Temp —37°C.
After reaction pH —2.4
After reaction temp — 38
degrees Celsius.

Initial Temp — 32°C.
After reaction pH-2.4
After reaction temp —
34°C.

Brands of Trial 1 Trial 2 Trial 3
Supplements
Doctor’s Best Initial pH - 7.2 Initial pH - 7.2

Initial Temp — 32°C.
After reaction pH - 2.4

After reaction temp — 33°C.

Nutricost Initial pH - 7.2 Initial pH - 7.2
Initial Temp —32°C. Initial Temp —32°C.
After reaction pH—2.3 After reaction pH - 2.5
After reaction temp — 33°C. After reaction temp —
34°C.
Vitacost Initial pH - 7.2 Initial pH - 7.2

Initial Temp — 39 degrees
Celsius.

After reaction pH —2.3
After reaction temp —
40°C.




Increase in Acidity By Different Betaine HCl Supplement
Brands - Graph for 3" and Final Experiment. 28/6/23
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Increase in Acidity by Different Betaine HCl Supplement Brands — Table for
2" Time Experiment was done. 27/6/23

| pH and Temperature of diluted HCI solution after reaction occurred.

Brands of Trial 1 Trial 2 Trial 3
Supplements
Doctor’s Best Initial pH - 6.7 Initial pH -7.2

Initial Temp —32°C.
After reaction pH—-2.3

After reaction temp — 34°C.

Initial Temp —32°C.
After reaction pH—2.4

After reaction temp — 34°C.

Nutricost Initial pH - 7.2 Initial pH - 7.2
Initial Temp — 32°C. Initial Temp — 32°C.
After reaction pH-2.3 After reaction pH — 2.5
After reaction temp —33°C. | After reaction temp —34°C.
Vitacost Initial pH - 7.2

Initial Temp —32°C.
After reaction pH—-2.4

After reaction temp — 33°C.




Increase in Acidity by Different Betaine HCl Supplement
Brands — Graph for 2" Time Experiment was done. 27/6/23
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Chemical Reaction Between Betaine HCl and pH 7.2
(neutral) solution-

Supplements Brands & | Reactants -> Product Balanced Equation
Concentration of Active

Ingredient

Doctor’s Best (650mg) Betaine HCI (s) +

Nutricost (650mg)

Vitacost (650mg) Water (aq) -> Betaine

(aq) + HCl (aq)
(s) — Solid, (ag) — Aqueous

The initial pH of the solution, the final pH after reaction & when the
practical ended (3 and Final testing) =

file:///C:/Users/210027/0OneDrive%20-%200LSH%20College/Desktop/Data%200f%20pH%20Testings%2028
6_23.htm




Evaluating -

DISCUSSION

The practical conducted was to determine the most effective brand in acidifying low-level stomach
acid, this meant a comparison occurred among three different supplement brands, Doctor’s Best,
Nutricost and Vitacost. The most effective brand of Betaine HCl supplement is unclear, as this practical
is an unfair test due to temperature changes, and only 2 trials were done per supplement. But
Vitacost’s (650mg Betaine HCl) & (162mg Pepsin) supplements’ results have been able to increase
acidity slightly better to the average of pH 2.35, whereas the Doctor’s Best supplements and Nutricost
supplements have both been able to increase acidity to the average pH of 2.4.

This practical was an unfair test due to different temperatures occurring, as it was unclear whether
the last trial done for Vitacost was slightly decreased by the temperature or by the Betaine HCI, as
Doctor’s Best’s trials were similar to that of Vitacost’s - Doctor’s Best 1 trial (28/6/23) had the initial
temperature of 37°C and the final pH of 2.4, and the 2" trial (27/6/23) had the initial temperature of
32°C and the final pH of 2.4 as well. Therefore, coming to a final verdict as to which supplement was
most effective in increasing acidity would be biased and would be false information.

The purpose of the control (HCI) for this experiment was to recreate the stomach acid and to prove
that Betaine HCl supplements are crucial in the acidification of low stomach acid, the control was
diluted fairly, as the pH was consistently 7.2, which means that a systematic error occurred, as the
calculations made in the method were to achieve the pH level of 4, which recreates the gastric disorder,
Hypochlorhydria (low-level secretion of gastric acid). But that the practical inadvertently tested
Achlorhydria (inability to secrete any HCl acid).

Another systematic error made in the practical was the temperatures in both 2" and 3™ runs of the
experiment, in the 2" run (27/6/23), since there wasn’t an exact method to get a temperature of 37°C,
an improvisation was made, and 1.25L of water was heated in a kettle was poured out in small
guantities and normal temperature water was added back to the 1.25L increment line to decrease the
temperature. This was a satisfactory method to decrease the temperature, but it wasn’t precise.
Therefore, this method was not repeatable the next day (28/6/23 3™ experiment run), when the
temperature was to be recreated to match the day before so that the experiment would at least be a
fair test, even if the temperature of 37°C was not achieved, it couldn’t be recreated, therefore making
the entire practical an unfair test.

If this practical was to be repeated, definite improvements would have to be made to ensure that is
practical is a fair test and is repeatable. An improvement to decrease the temperatures consistently
to 37°C would be to implement an exact amount of heat water millilitres to dispose out and add back
in the same number of millilitres that was disposed of but as normal temperature water, as this
ensures that the same method can be repeated and the temperature of 37°C can be reached every
time the practical is conducted to aid with the accuracy and reliability of the practical. E.g., the
temperature of the hot water was recorded - 100°C. 25 mL of hot water was disposed and substituted
with 25 ml of normal temperature water, 4 times, and that decreased the temperature to 37°C.



In addition, further trials of each supplement should be conducted if this practical is repeated, as more
trials will increase the accuracy and reliability of the practical and will decrease the effect of the
systematic errors that were made.

Ultimately, the calculation of the pH levels for 4 could have been also further researched, as more
research and experimentation of pH levels could lead to achieving the perfect series of serial dilutions
to reach the pH of 4 for the initial solution.

And a last improvement that could be made to the method to determine which supplement is most
effective is to time how long each supplement’s acidification effect takes to wear off after acidification
has occurred, as this will provide more in-depth information about each supplement and based on the
results of the two factors — average pH given by each supplement and the average time the solution
took until the effects of the Betaine HCl supplement wore off, will give provide the experimenter with
more information to analyse and decide which supplement was most effective.

CONCLUSION

The aim of this investigation was to determine which brand of Betaine HCl supplement best acidifies
a stomach with low levels of gastric (HCl acid). In this practical, three different brands of Betaine HCI
supplements were tested (Doctor’s Best, Nutricost, and Vitacost) were tested for the effectiveness of
re-acidifying diluted HCI acid (technically neutralised HCl acid as the pH was 7.2) The supplements
were cut open in a mortar and added to the diluted solution. The supplement powder and the solution
were gently agitated together to imitate the churning of the stomach, and the pH was measured after
the powder was dissolved. Two trials were conducted for each supplement brand.

From the results obtained, the practical was an unfair test, and Hypochlorhydria was not tested
(Achlorhydria was). Therefore it was concluded that a final verdict of if the hypothesis supported or
didn’t support the results of the most effective Betaine HCI supplement brand would be a biased and
false statement. Certified physicians, pharmacists and doctors can hopefully gain an understanding as
to how Betaine HCl supplementation can aid digestion among patients who show signs of
Hypochlorhydria and Achlorhydria, and that Betaine HCl supplements can effectively increase acidity
levels.

(Word Count — 2222 Words) not including tables, graphs, logbook, figures, captions, titles, headings,
and references and this sentence
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STUDENT(S) NAME: __|

Raajvi Shah

D:

SCHOOL:

Our Lady of the Sacred Heart College

Activity: Give a brief outline of what you are planning to do.

This investigations’ purpose is to determine which brand of Betaine HCI supplement will best acidify the
stomach acid. The lowly acidic stomach acid will be recreated through the use and dilution of hydrochloric acid
(pH 0, 1M), each trial will be gently agitated using the same swirling motion made by the hand for the solute
to dissolve into the solution. A pH probe will be used to measure the initial pH of the diluted solution and the
pH of the solution after the reaction occurs. The brands being tested are Doctor’s Best, Nutricost and Vitacost.

Are there possible risks? Consider the following:

= Chemical risks: Are you using chemicals? If so, check with your teacher that any chemicals to be used are
on the approved list for schools. Check the safety requirements for their use, such as eye protection and
eyewash facilities, availability of running water, use of gloves, a well-ventilated area or fume cupboard.

* Thermal risks: Are you heating things? Could you be burnt?

= Biological risks: Are you working with micro-organisms such as mould and bacteria?

* Sharps risks: Are you cutting things, and is there a risk of injury from sharp objects?

* Electrical risks: Are you using mains (240 volt) electricity? How will you make sure that this is safe? Could

you use a battery instead?

* Radiation risks: Does your entry use potentially harmful radiation such as UV or lasers?

* Other hazards.

Also, if you are using other people as subjects in an investigation you must get them to sign a note consenting

to be part of your experiment.

Type of Risk?

Chemical Risk — Used and
Produced

Hydrochloric acid (aq) <3
(<10% wt/wt.)

What is the risk?

Higher Concentrations (<3
(<10% wt/wt.) if not handled
with care, it can causes serious
hazards and fatal risks, such as
irreversible damage or fatal
risks to internal organs such as
lungs upon inhalation of
vapour, skin, and eyes upon

How can | control the risk?

Avoid inhalation of vapour and
follow standard handling
procedures as in, do not touch
direct, be careful when
handling, and avoid
experimenting HCl with, store
only small amounts. Keep
away from other (especially
incompatible) materials such




direct contact, asitis a
corrosive acid.

as oxidizing agents, organic
materials, metals, and alkalis.
HCl can corrode through metal
surfaces.

Physical Risk - Water <43.5°C
(cold-warm) & >50°C
(lukewarm — hot)

Harmful when in direct contact
and consumption when >50°C.
Harmful when being tested in
a laboratory. Generally, water
below 43.5°C is considered
safe for adults and children,
but prolonged exposure to
cold water can cause
numbness and in worse cases,
hypothermia.

Do not drink the water in a
laboratory as it could be
contaminated with harmful,
chemical mist and vapours.
Keep safe by not touch the
water when it is above 50°C as
it will cause major burns.
Water spilled on the floor is a
slipping hazard.

Chemical Risk - HCI
supplements (Doctor’s Best,
Nutricost, Vitacost)

Consumption without
recommendation of certified
physician for assumed or not
tested diagnosis can cause
problems such a burning
sensation in the chest area
(heartburn). Larger amount
consumption can burn the
stomach lining.

Do not consume unless you
have been diagnosed with
Hypochlorhydria, Achlorhydria
or have been recommended
by a certified physician.

Especially do not consume is a
laboratory as it now prone to
chemical contamination.

Physical Risk — GLASSWARES -
Alcohol Thermometer, Beakers
(2 x 100ml), Conical Flasks (9 x
250ml), Measuring Cylinders (2
x 100ml) & (1 x 10ml)

If not handling properly, the
thermometer will break and
risk the experiment conductor
and others in the vicinity of
being injured by glass
fragments

Carefully sweep broken glass
and glass fragments with a
brush and a dustpan. Do not
attempt to use fingers.

Pipettes (5 x 4ml)

If not handled properly the
chemical that is filled in the
pipette could eject out and




cause the chemical to come in
direct contact with yourself
and other people surrounding
the experiment. Can be
confused with other pipettes
used which can lead to
contamination of chemicals
which can lead to unknown
reactions.

Make sure to separate used
and unused pipettes and
handle the pipette with care.

pH electrode (pH probe — glass
electrode and pH sensor)

The glass electrode of the pH
probe could break which can
release the toxic chemicals
used to help its function.

If the glass electrode snaps,
clean up the fragments using a
brush and a dustpan. Do not
attempt to pick up glass
fragments with your fingers.

Mortar (came with pestle)

When broken can cause deep
wounds and cut

Carefully discard of broken
pieces.

Electric Hotplate

This is an ignition source,
therefore do not let flammable
liquids sit atop its surface
when turned on and off, when
its isn’t certified as spark
proof. Burns can occur when
hot plate is in direct contact
with skin whilst the hotplate is
turned on and afterwards as
the hot plate retains heat. The
electrical cord could also get
damaged by heat and cause an
electric shock

Inspect cord regularly for signs
of damage this could be that
the cord is loose in the plug,
the cord is loose at the entry
to hot plate, or that the cord
may have signs of corrosion or
other damage. The hot plate
must be tested and tagged at
regular intervals by an adult or
a lab technician. Ensure that
the hot plate’s cord is made of
heatproof material. Do not
touch hot plate when turned
on and after it is turned off.

Electric Kettle

This is ignition source on the
inside, no other liquid must be
placed in the kettle other than

Inspect cord regularly for signs
of damage this could be that
the cord is loose in the plug,




water, as chemical mists and
vapour will be released and
inhalation of those is harmful
to health. The body of the
kettle is still hot after use as
the body retains heat from the
liquid heated inside earlier.
The electrical cord of the
kettle could also be damaged
by heat caused through kettle
and cause an electric shock.
Hot water inside the kettle can
cause major burns when came
in direct contact.

the cord is loose at the entry
to kettle, or that the cord may
have signs of corrosion or
other damage. The kettle must
be tested and tagged at
regular intervals by an adult or
a lab technician. Ensure that
the kettle’s cord is made of
heatproof material. Do not
touch kettle by the body, only
use the handle when the hot
water is still in there and after
the water has been disposed
of. Do not touch the hot water
inside the kettle.

Chemical Risk — Plastic Bulb
Pipette (not included in final
materials list as it was not used
in the last experiment but was
used briefly in the 2"
experiment.)

Ingestion can occur if one uses
their mouth to fill pipette from
the top. Organic solvents may
swell the surface layer of
plastic, which could causing
cracking and leaking of the
pipette.

Do not use mouth to fill
pipette , always use a properly
fit pipette filler to fill pipette.

Do not fill pipette with organic
solvents and do not rise and
clean pipette with organic
solvents.

Teacher Signature — Caroline Beekman - %_

Student Signature — Raajvi Shah - éﬂ
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OSA RISK ASSESSMENT FORM

for all entries in (+') O Models & Inventions and O Scientific Inquiry
This must be included with your report. log book or entry. One form per entry.

STUDENT[S) NAME: __|

Rzzjvi shah

1

SCHOOL-

Our Lady of the Sacred Heart College

Activity: Give a brief puthine of what you ane planning to do.

This investigations’ purpose is to determine which brand of Betaine HCl supplement will best acidify the
stomach acid. The kowly acidic stomach acid will be recreated through the use and dilution of hydrachloric acid
{pH @, 1n4), =ach trial will be gently agitated wsing the same swirling motion made by the hand for the solute
to dissolve into the selution. & pH probe will be used to measure the initial pH of the diluted solution and the
pH of the solution after the reaction ocours. The brands being tested are Doctor's Best, Nutricost and Vitacost.

Are there possible risks? Consider the following:
= Chemical risks: A you using chemicals? if so, check with your teacher that any chemicals 1o be used are
on the appeoved 1St for Schools. Check the salety redquinemments for thesr uSe, such &S eye prolection and
eyewash faciities, avasabeity of running water. wse of gloves. a well-ventilated area or fume cupboard.

= (ther harands.

Type of Risk?

Chemical Risk — Uszed and
Produced

Hydrochloric acid (aqg) <3
[(=10% wtwt.)

= Thermal risks: Are you heating things? Could you be buwmt?
= Bickogical riskes Are you working with micro-organisms such 25 mould and bacteria?
= Sharps risks: Are you culling things, and is there a risk of injury from sharp objects?

= Electrical rigla: Ang you uSang maing (240 voit) electricity™ How will you make sure that ths: 5 safe? Could
You w8 batery nslead?

- * Radaton reks: Does your entry use potentially hanmful radiation such a5 UV of lasers?

‘What is the risk?

Higher Concentrations (<3
[(=10% wt/wt.) if not handled
with care, it Can Causes serious
hazards and fatal risks, such as
irreversible damage or fatal
risks to internal organs such as
lungs upan inhalation of
vapour, skin, and eyes upon

Also, if you are using other people as subjects in an investigation you must get them o sign a note consenting
o be part of your experiment.

How can | control the risk?

Avoid inhzlation of vapour and
follow standard handling
procedures as in, do not touch
direct, be careful when
handling, and avoid
experimenting HCl with, store
only small amounts. Keep
away from other [especially
incompatible) materials such

b




direct contact, asitisa
corrosive acid.

a5 oxidizing =gents, organic
materials, metals, and alkalis.
HCl can corrode through metal

surfaces.

Physical Risk - Water <43.5°C
[cold-warm) & =50°C
[lukewarm — hot)

Harmful when in direct contact
and consumption when =50°C.
Harmful when being tested in
2 laboratory. Generally, water
below 43 5°C iz conszidered
safe for adults and children,
but prolonged exposure to
cold water can cause
numbness and in worse cases,
hypothermia.

Do not drink the water in a
laboratory as it could be
contaminzted with harmful,
chemical mist and vapours.
Keep safe by not touch the
water when it is abowe 50°C az
it will cause major burns.
Water spilled on the floor iz a

slipping hazard.

Chermical Risk - HCI
supplements |Doctor's Best,
Mutricost, Witacost)

Consumption without
recommendation of certified
physician for assumed or not
tested dizsgnosiz can cause
problems zuch a burning
sensation in the chest area
[heartburn). Larger amount
consumption can burn the

stomach lining.

Do not consume unless you
have been diagnosed with
Hypochlorhydria, Achlorhydriz
ar have been recommended
by 3 certified physician.

Ezpecially do not consume is a
laboratory as it now prone to

chemical contamination.

Physical Rizk — GLASSWARES -

Alcohol Thermaormeter, Beakers
{2 x 100ml}, Conical Flasks (9 x
250mil), Measuring Cylinders (2
® 100ml} & (1 x 10ml)

If not handling properly, the
thermometer will break and
risk the experiment conductor
and otherz in the vicinity of
being injured by glass
fragments

Carefully sweep broken glazs
and glass fragments with a
bruzh amd a dustpan. Do not

sttempt to use fingers.

Pipettes {5 x 4ml)

If not handled properly the
chemical that is filled in the
pipette could eject out and
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cause the chemical to come in
direct contact with yourself
and other people surrounding
the experiment. Can be
confused with other pipettes
usad which can lead to
contamination of chemicals
which can lead to unknown
reactions.

Make sure to separate used
and unusad pipettes and
handle the pipette with care.

pH electrode (pH probe —glass
electrode and pH sensor}

The glass electrode of the pH
probe could break which can
release the toxic chemicals
usad to help its function.

If the glass electrode snaps,
cleam up the fragments using a
brush and a dustpan. Do not
attempt to pick up glass
fragments with your fingers.

MMortar [came with pestle)

When broken can cause deep
wounds and cut

Carefully discard of broken
pieces.

Electric Hotplate

This is an ignition source,
therefore do not let flammakble
liquidls sit atog its surface
when turnad on and off, when
its isn't certified as spark
proof. Burns can occur when
hot plate is in direct contact
with skin whilst the hotplate is
turned on and afterwards as
the hot plate retains heat. The
electrical cord could also get
damaged by heat and cause an
glectric shock

Inspect cord regularty for signs
of damage this could be that
the cord is loose in the plueg,
the cord is loose at the entry
to hot plate, or that the cord
miay have signs of carrosion or
other damage. The hot plate
must be tested and tagged at
regular intervals by an adult or
a lab technician. Ensure that
the hot plate’s cord is made of
heatproof material. Do not
touch hot plate when turmed
on and after it is turned off.

Electric Kettle

This is ignition source on the
inside, no cther ligquid must be
placed in the kettle other than

Inspect cord regularly for signs
of damage this could be that
the cord is loose in the plog,
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water, as chemical mists and
vapour will be released and
inhalation of those is harmful
to health. The body of the
kettle is still hot after use as
the body retains heat from the
liquid heated inside earlier.
The electrical cord of the
kettle could also be damaged
by heat caused through kettle
and cause an electric shock.
Hot water inside the kettle can
cause major burns when came
in direct contact.

the cord is loose at the entry
to kettle, or that the cord may
have signs of corrosion or
other damage. The kettle must
be tested and tagged at
regular intervals by an adult or
a lal technician. Ensure that
the kettle's cord is made of
heatproof material. Do mot
touch kettle by the body, only
use the handle when the hot
water is still in there and after
the water has been disposed
of. Do not touch the hot water
inside the kettle.

Chemical Risk — Plastic Bulb
Pigette (not included in final
materials list as it was not used
in the last experiment but was
used briefly in the 2
exXperiment.)

Ingestion can occur if one uses
their mouth to fill pipette from
the top. Organic sclvents may
swell the surface layer of
plastic, which could causing
cracking and leaking of the
pipette.

Do not use mouth to fill
pipette , always use a properly
fit pipette filler to fill pipette.

Do mot fill pipette with organic
solvents and do not rise and
Clean pipette with organic
salvents.
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