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Abstract

Obesity is increasingly becoming a major cause for concern. The World Health
Organization predicts that around 2 billion people will be either overweight or obese
by the year 2015. To combat obesity, doctors use a range of techniques, including
prescribing diet pills.

Orlistat is a type of diet pill that inhibits the enzyme lipase from catalyzing the
breakdown of lipids into fatty acids in the small intestine. This essay looks at the type
of inhibition Orlistat uses on lipase. The research question is “In the presence of 1%
lipase and full cream milk, how does Orlistat (a lipase inhibitor) affect the

enzyme?”
In order to answer this question, the concept of a Vi, curve was adopted from the

topic of enzyme kinetics in Biochemistry. The theory suggests that different types of
enzyme inhibition can change the V., curve from an un-inhibited reaction.

1 observed and compared the reaction between the enzyme and ten different arbitrary
concentrations (between 10% and 100%) of full cream milk. The reaction causes the
pH of the solution to drop. This is due to a higher concentration of hydrogen ions in a
solution with more fatty acid molecules than lipid molecules. Using this theory, 1
raised the pH of each concentration of full cream milk up to pH10.00 using Na,CO;.
After which I added 1% lipase solution using either Omg, 60mg or 120mg Orlistat
solution. T observed and calculated the rate of pH change between a set interval of
pH9.5 and pH8.5 for each concentration.

The Vi values for Omg, 60mg and 120mg were different. The Omg Orlistat sample
reached 0.00739+/-0.0003 pH/sec whilst the 60mg Orlistat sample reached
0.00395-+/-0.0002 pH/sec and the 120mg Orlistat sample reached 0.00369+/-0.0001
pH/sec. This allowed me to draw a conclusion that Orlistat inhibits Lipase through
reversible (non-competitive) type inhibition,

World Count: 298
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Introduction:

My research plans to investigate the maximum velocity (Vmax) at which 1% lipase
solution can break down lipids into fatty acids, and the effect of the lipase inhibitor
Orlistat on this velocity. This is determined by the type (reversible or irreversible
(competitive, non-competitive, uncompetitive)) of enzymic inhibition that takes place.
My research question is as follows:

“In_the presence of 1% lipase and full cream milk, how does Orlistat (a lipase
inhibitor) affect the enzyme?”

Vmay 18 the rate at which the enzyme is fully saturated with the substrate. An enzyme
is fully saturated with substrate when all of the enzymes in a solution have their active
sites in use by the substrates in that solution and hence reached the maximum rate. By
conducting this experiment, I will also be able to determine whether Orlistat is an
irreversible or reversible inhibitor. If it is reversible, I will be able to determine if it is
a competitive or non-competitive inhibitor. Distinguishing the type of inhibition will
be achieved by observing the trend in the curve of concentration of substrate against
rate. Fig 1.1 clearly shows the difference in shape and V. of a reaction without an
inhibitor, with a competitive inhibitor or with a non-competitive inhibitor. -

VMax

Normal Enzyme

+ Competitive inhlbitar, same Yy,
different K,

encompetitive inhibiter, Samely,
differant Vi,

!
A [s]

1

Fig. 1.1: A graph to show the differences in the shape of the normal enzyme,
competitive inhibitor and noncompetitive inhibitor curves in a plot of substrate
concentration against rate. K is the Michaels Constant and represents half of the
maximum rate,

When 1 carry out my experiment, I will obtain a graph that looks similar to Fig 1.1. 1
intend to use the different curves I find on these graphs to work out what type of
enzymic inhibition Orlistat uses. If I find curves that reach the same Vi, then
Orlistat uses competitive inhibition. If I find curves that do not reach the same Vi,
then Orlistat uses non-competitive inhibition.

! University of New England. hitp://faculty. une.edw/com/courses/bionut/distbio/obj-5 1 2/Chap9-
enzymeinhibition. gif (Last Accessed: 5th Oct 2008)



Approach to Research Question:

I selected this research question because I wanted to investigate the behavior of
Orlistat, and determine the type of inhibition that takes place when that drug is used.
In order to answer my research question, I devised a method that would allow
different Vmax curves to be determined. I used three samples, one with no Orlistat, a
second with 60mg Orlistat and the last with 120mg Orlistat in solution. I have
selected 60mg Orlistat and 120mg Orlistat because Orlistat is marketed under two
main brands; Xenical which contains 120mg Orlistat and is sold on a prescription
only basis and Alli which contains 60mg Orlistat and is sold on an over-the-counter
basis in the United States.

Each sample was tested with 5cm’ 1% Lipase Solution and 5cm’ full cream milk at
different concentrations made up to pH 10.00 by the addition of 0.1mol NaxCOs. The
full cream milk at different concentrations is made up to pH 10.00 as the product,
when formed, will lower this pH. This is the say that when lipase (enzyme) and lipids
(substrate) interact, fatty acids (product) will form (Fig. 1.2). Fatty acids have a higher
concentration of hydrogen ions, which decreases the pH of the entire solution.
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Fig. 1.2: This diagram shows chemical equations where a triglyceride (lipid) can react
to form different fatty acids and glycerol.  axiwalin o v Shavan Bt dher
‘ oy el |
When all three of the samples (Omg, 60mg and 120mg Orlistat) have their curves
compared, it will be possible to determine the type of inhibition that takes place. If it
is competitive inhibition, the same V., will be achieved, although the time taken to
achieve that V. will differ. The same Vpax can be achieved here because “you can
always keep increasing the substrate concentration until the amount of inhibitor can't

2 Chris Watters. hitp://www.biclogyreference.com/La-Ma/Lipids.htm] (Last Accessed: 5th Oct
2008)



effectively compete, it's as if there were no inhibitor present”.® With this in mind, the
same Vs can be reached once all of the enzymes are saturated with substrate, and
the effect of the inhibitor is negligible.

If it is non-competitive inhibition then a lower Vy,,, will occur (as seen in Fig. 1.1).
This is due to those enzyme molecules that are not affected by the inhibitor still
responding to the substrate normally.* This is also why the Km (Michaelis Constant)
is the same as the un-inhibited reaction.

With molarity of lipids within the milk unknown, I devised a different method for
calculating the concentration of lipids (substrate). I used arbitrary units, and diluted
the original full cream milk into nine different concentrations of solutions. The 100%
full cream milk (and hence the highest amount of substrate possible) was given the
arbitrary value of 1.0. The 90% full cream milk (90% of the substrate is present) was
given the arbitrary value of 0.9. The 80% fuil cream milk was given the value of 0.8,
and so on, until the 10% full cream milk sample, which was given the value of 0.1. By
doing this, I was able to create a graph where I should be able to find curves that can
determine Vyp,y, s0 long as Vi, exists within one arbitrary concentration of full cream
milk,

* Chasin. Columbia University.

hitp://cubweb. biclogy.columbia edw/introbio/fag/disp. phpTidval=138&classid=1(Last Accessed: 5th
Oct 2008)

* Chasin. Columbia University.
hitp://cubweb.biclogy. columbia. edu/introbio/fag/disp. phptidval=137&classid=1(Last Accessed: Sth
Oct 2008)



Background Information:

An enzyme is a protein molecule that acts as a biological catalyst. Essentially,
enzymes are used to speed up chemical reactions that occur in living organisms.
Similar to inorganic catalysts, enzymes (E) provide an alternate pathway for the
reaction, thus lowering the activation energy required for certain reactions to take
place (Fig. 1.3 and Fig. 1.4).> Additionally, as a catalyst, they are not used up during
the reaction they are catalyzing.
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Fig. 1.3: A Graph to Show an Enzyme's Effect on Activation Energy for Reactions
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Fig. 1.4: This Maxwell-Boltzmann Distributio shows how, the enzyme has shifted the
activation energy requirved from the original activation energy to the new activation
energy. This shows how move particles now have enough energy to react.

* John Green, S. Damji, Chemistry (Victoria: IBID Press, 2007) 330 (Last Accessed: 5th Oct 2008)

% Thompson Leaming Inc. http://www.dwm ks.edu tw/bio/activelearner/06/ch6c1. himl (Last Accessed:

5th Oct 2008)
7 Yim Clark. hitp://www.chemguide.co.uk/physicai/basicrates/catalyst himl (Last Accessed: 5th Oct

2008)
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Enzymes are highly specific as they carry out the function of increasing the rate at
which a certain substrate (S) is converted into its product (P). The rate at which this
would happen without an enzyme is significantly slower as enzymes typically
increase the rate of reactions by “factors of 10%-10" compared to the uncatalysed
reaction”. This difference in rate is due to the enormous catalytic power of enzymes.
Enzymes help to convert the energy of the substrate into the energy of the product
with high efficiency’. When an enzyme is introduced into a solution of the specific
substrate, the substrate binds into what is known as the active site of the enzyme by
hydrogen bonds, ionic interactions and hydrophobic interactions. This is achieved by
the enzyme re-orientating the substrate into an “optimal orientation, the prelude to
making and breaking chemical bonds.”' This forms the Enzyme-Substrate Complex
(E + 8 => ES).! The active site takes up a small volume of the total volume of an
enzyme. It should be noted that an enzyme has a three-dimensional shape; hence the
active site can be thought of as a cleft or crevice.”> Enzymes exist with tertiary or
quaternary protein structures. An enzymes shape is determined by its many
interactions such as covalent bonding, hydrogen bonding, salt bridges and disulphide

bridges. e Y
AB® W\‘Q Y-

Recent research suggests the “Induced Fit Theory” which is based on the idea that the
active sites of enzymes are slightly less rigid than once thought in the “Lock and Key”
mechanism (Fig. 1.5)." The “Induced Fit Theory” proposes that enzymes are not
solely specific to one certain substrate, but could possibly mold its active site around
similarly shaped molecules (Fig. 1.6).

S

Enzyme- Substrate
Enzyme + Substrate Complex 14

Fig. 1.5: A Diagram to show the formation of the Enzyme-Substrate (ES) Complex in
the ‘lock and key’ model

¥ Richard Harwood, Biochemistry (New York: Cambridge UP, 2002) 24
?OLubert Stryer Biochemistry (Boston: W. H. Freeman & Company) 184
Stryer 184
1y Kimball. http:/fusers. ren. com/jkimball. ma. ultranet/BiologyPages/E/Enzymes. html (Last Accessed:
5th Oct 2008)
2 Stryer 190
' Charfes E Ophardt. http:/www.elmhurst.edu/~chin/vchembook/57 Hockkey. html (Last Accessed: 5th
Oct 2008)
" Washington University in St. Louis -
http:/fwww.chemistry. wustl edu/~edudev/LabTutorials/Carboxypeptidase/images/lockkey. jpg (Last
Accessed: Sth Oct 2008)
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Fig. 1.6: 4 Diagram to show the formation of the Enzyme-Substrate (ES) Complex in
the ‘Induced-fit’ model

When an enzyme is introduced to its specific substrate, the enzyme will catalyze the
reaction at a changing rate dependent upon several factors. These factors include the
surrounding temperature, pH level, concentration of the enzymes, or the concentration
of the substrate. Temperature is important as enzymes do not work as efficiently at
lower temperatures than at its optimum temperature. However, they can also become
permanently denatured at higher temperatures. If an enzyme is denatured, the shape of
its active site changes due to bonds within the molecule breaking., Enzymes also
operate at optimal pH levels. Vastly different PH levels can denature the enzyme by
“altering its charge by altering the ionic bonds that contribute to its functional
shape.”" At very high or low pH, and at high temperatures, the intramolecular bonds
within the enzyme can break. At higher temperatures, an increase of atomic vibrations
ruin these interactions. Extreme pH affects the enzyme by breaking salt bridges within
the molecule.® pH is determined by the concentration of hydrogen ions present. If
there is a very high concentration of these ions, it is possible for them to interact with
slightly negatively charged atoms on specific amino acids in an enzyme. If this takes
place, the shape of the enzyme will change, The concentration of the enzyme is
another key factor affecting the rate. If there is a higher concentration of enzymes the
rate of the reaction should be higher as well.'” This is due to there being more enzyme
molecules present which have a higher chance of interacting with the substrate
molecules within a solution. A similar concept exists for explaining the importance of
the concentration of substrate if the concentration of enzyme is constant. As the
concentration of substrate increases, the rate of the reaction should also increase to a
point where all the active sites in the enzyme molecules are in use. Once all active
sites are in use, the maximum rate (Vmax) has been reached. This means that all of the
enzymes are catalyzing the reaction at the fastest rate possible. A higher V., can be
reached if more enzymes, and hence more active sites, are introduced.

¥ Gary E Kaiser, hitp://student. cchemd. edu/biotutorials/proteins/enzyme htmi (Last Accessed: 5th Oct
2008)

'* Naomi Boxall. http://www.massey. ac.nz/~wwhioch/Prot/thirds/framset. htm (Last Accessed: 5th Oct
2008)

" Kaiser.



Many of the kinetic properties of enzymes can be explained through the Michaelis-
Menten model.'® The following equation is relevant to my experiment;

fn‘
EtST2ES*E P
b
This model holds true where an enzyme and substrate combine fo form the enzyme-
substrate complex at the rate k;. The enzyme-substrate complex can then dissociate
back into E + S or can form E + P, where P is the product, at rates k.; and k;
respectively.”’

in the human body, some enzymes are used to catalyze the break down of food
molecules into smaller particles that can then be assimilated by the body. The enzyme
that breaks down fats (lipids) into fatty acids is called lipase. Lipase is produced in the
pancreas and is secreted into the duodenum of the intestine. Without lipase, the
human body cannot process lipids, and the body cannot assimilate the nutrients found
in fats.

Inhibitors act on enzymes to stop or slow down the rate at which they are converting
their substrates into their respective products. There are two types of enzyme
inhibitors, irreversible and reversible inhibitors.

Irreversible inhibitors permanently alter the shape of the molecule by forming
covalent or strong non-covalent bonds with the amino acid and functional groups
within an enzyme that are usually used for substrate binding or catalytic action.”
Irreversible inhibitors may also contain functional groups that will react with the
enzyme, such as aldehydes, alkenes or haloalkanes* When these functional groups
react with parts of the enzyme, the shape of the enzyme will change. This causes the
enzyme to be permanently inactive.

Reversible inhibitors can be classified as competitive, non-competitive or
uncompetitive. Competitive inhibitors possess a similar shape to the substrate of an
enzyme, and thus can compete for the active site of that enzyme. Once the
competitive inhibitor has bonded to the active site of the enzyme through weak non-
covalent bonds (such as Van Der Waal forces and hydrogen bonding), the substrate
can no longer use that active site until the competitive inhibitor has been removed
(Fig.1.7}. Non-competitive inhibitors attach to the enzyme molecule somewhere other
than the active site by weak non-covalent bonds. By doing so, the shape of the
enzyme changes, and hence the shape of the active site also changes. The substrate
can no longer bind into the active site (Fig. 1.8). In uncompetitive inhibition, the
inhibitor only aftaches to the enzyme once the enzyme-substrate complex has been
created > Once it has interacted with the enzyme-substrate conmplex, it does not allow
the products to form until it is removed. It should be emphasized that competitive,
non-competitive and uncompetitive inhibitors attach to the enzyme molecule by weak
interactions hence the ability to reverse such inhibition.

¥ Boyer 137
1
Stryer 192
» Boyer 151
2L fandblad R. L. Chemical Reagents for Protein Modification CRC Press Inc (2004)
% Boyer 155
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Fig. 1.7: A diagram showing how a competitive inhibitor binds to the active site of an
enzyme to inhibit the substrates from entering that active site.
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Fig. 1.8: A diagram showing how a non-competitive inhibitor binds to a separate part adly } @@S&’,@u@‘»
of the enzyme (not the active site), altering the shape of the enzyme and hence its
active site. The substrate can no longer fit into this active site. The purple structure is
the enzyme, the green structure is the substrate and the blue structure is the non-
competitive inhibitor,

. . 53 )
The drug Orlistat (I-(3—hexyl-4—oxo~oxetan~2—yI)tridecan-2~yI 2-formylamino-4-methyl- 3 wa@
pentanoate) is considered tmique because it works to inhibit one quarter of the lipase 3& L s

present in the small intestine from working as catalysts that convert lipid into fatty
acids.*® Most other drugs used to combat obesity work as hunger suppressors or are
involved in complex chemical changes in the brain.”® It has been proven that Orlistat
reduces the amount of lipids that are absorbed by the human body by 25%.7

3 John Wiley. http://fig.cox. miami.edu/~cma!lery/255/2550nzfcompeﬁtiveminhibition. Jpg (Last
Accessed: 5th Oct 2008)

* Robert Stevenson, http:/fwarw. bioiz‘com/chG/RemediaiEnzymes_ﬁies/imaget}m.jpg {Last
Accessed: 5th Oct 2008)

* Omudhome Ogbru. hitp://www.medicinenet.com/orlistat/article htm (Last Accessed: 5th Oct 2008)
% Xenical. http://www.xenicai.com/xen_do_home.asp (Last Accessed: Sth Oct 2008)

¥ Omudhome Ogbru R
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Variables

Variable Type

Variable &

How to Control or Measure this
Variable

Independent

Time

|:Each test will be recorded over 900
1.seconds by the data logger used to

72 collect the pH data.

Dependent

Change in pH

Vernier pH-sensor.

Control

Temperature

< |:38°C is the temperature at which
.| enzyme work at maximum capacity.

Set the water bath to this temperature,
and confirm with a separate
thermometer.

Type of Milk

Use the same brand/type of milk,
make sure it is kept fresh by storing
in a fridge at the appropriate
temperature, This will ensure the
milk does not expire and all of its
ingredients are kept constant.

Volume of Milk Used

‘10cm” to be used per boiling tube.

Alkaline Solution to
make each sample up to
pH10.00

0.1M Na,COs te be used.

Type of Lipase Porcine Lipase to be used

Concentration of Lipase | 1% Lipase is to be used

Solution

Type of Orlistat used Make sure Xenical (120mg) and Alli
(60mg) are used

Temperature of When determining the pH using a

Milk+Na,CO; solution | pH-sensor, make sure the solutions

are at 38°C. Vernier pH-sensors are
highly sensitive to temperature.

12
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Apparatus:

Required to Calibrate pH-sensor and for Data Collection:

Apparatus/Materials Quantity required for one fest
pH 4.0 Buffer Solution 50cm’
pH7.0 Buffer Solution 50cm’

Vernier pH-sensor

1 (To speed up data collection, I used 4
pH-sensors, all calibrated using the same
pH 4.0 and pH 7.0 buffer solutions) (with
error +/- 0.02pH)

LabPro Data Logger

1

Laptop/Desktop computer with
‘LoggerPro 3’ software

1

Required to Prepare Solutions for Experiment:

Apparatus/Materials

Quantity required for one test

Distilled Water

A ready supply. Distilled Water is used
throughout the experiment for dilutions
and washing probes.

Porcine Pancreatic Lipase

5.0g

Mass Balance 1 (with error +/- 0.001)

Spatula 2

Glass Rod Stirrer 3 (to be washed with distilled water and
dried after every use)

50cm’ Burette 3 (with error +/- 0.1cm’)

100cm” Beaker 30 (error is insignificant as beakers are
used purely as a method of holding
difutions)

Funnel 3

13




Required for Experiment:

Apparatus/Materials Quantity required for one test
Water Bath 1

Boiling Tube 10

Syringe 12 X 10cm’ (with error +/-0.1cm”)
Thermometer 1 (with error +/-0.25°C)

14




Method:

Making Solutions:

Several solutions were created before commencing the experiment. The first solution
that was created was the 1% Llpase Solution. I used 1.000 +/- 0.001g Porcine Lipase
powder and added this to 100cm’ distilled water by means of a burette to ensure
accuracy.

The second set of solutions prepared was the different milk concentrations. As it is
not possible for me to determine the molarity of milk, I decided to use arbitrary units
method discussed in the iémvestigation section of this essay. I created 10 different
concentrations of milk by means of using two burettes and adding the milk and
distilled water in different quantities in different beakers. The sample with 100% milk
concenfration was given the arbitrary value of 1.0. This means that the milk was not
diluted. The sample with 90% milk concentration was given the arbltrary value 0of 0.9,
To create this concentratlon I used a burette to measure 90cm® milk and second
burette to measure 10cm® into a beaker. This method is continued for the arbitrary
concentrations of 0.1 to 0.8 at every 0.1 interval.

Create each separate concentration of milk at 38°C, or else a different pH value will
occur during the experiment as pH-sensors are sensitive to temperature. Conducting
this dilution in the water bath set at 38°C is recommended. Use a pH-sensor
connected to a computer with a data logger to determine the pH of the milk. Add
0.1mol Na,COs; to the milk solutions until the pH 10.00 +/- 0.02 has been reached.
The error for a Vernier pH-Sensor is +/- 0.02 as stated on their probe’s user manual,

Orlistat solutions must now be created. In samples with Omg Orlistat, use Scm’® of
distilled water without anything dissolved in it. In the samples with 60mg of Orlistat,

pour the contents of an Alli capsule into 100cm’ of distilted water. Mix the solution
until the Orlistat dlssolves With the 120mg Oulistat, pour the contents of the Xemcal
capsule into 100cm’ of distilled water. In each test of 60mg or 120mg use Scm’® of
solutions created.

If more than one pH-sensor is used, they should be calibrated in order to ensure
similar pH values are recorded. Calibrate the pH-sensors using pH~4 buffer solution
and pH 7 buffer solution. This can be done by using the on screen instructions on the
LoggerPro 3 software.
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Experiment

1y

2)

3)
4)
3)
6)
7

8)

Set up the experiment so that the water bath is at 38°C and has 10 boiling tubes in
it.

In the Omg Orlistat sample, insert Scm® full cream milk (with NayCO; at pH10.00)
at 100% concentration using a syringe into a boiling tube.

a) For 60mg and 120mg Orlistat sample, insert 5cm’ inhibitor solution at this
point.

Add 5cm’ lipase and finally insert the pH-sensor.

Start the data collection of pH change on the data logger.

Leave the pH-sensor to collect pH readings for 900 seconds.

Repeat this process with the nine remaining concentrations of full cream miltk.

Repeat steps 1 to 6 with the 60mg and 120mg Orlistat. (Note, insert a step 2.a.
whilst carrying out these tests)

In order to collect reliable data, repeat the entire experiment three times.

16



Evidence:

Quantitative:

Please view appendix one for the entive table of raw data that I have collected. It is
imperative to note that the data shown here within the actual essay has all been
processed from this raw data.

The appendices show the following tables (note: this is all quantitative data):

Table 1.1: A Table to show the changes in pH for each concentration, over three tests,
with Omg Orlistat present

Table 1.2: A Table to show the changes in pH for each concentration, over three tests,
with 60mg Orlistat present

Table 1.3; A Table to show the changes in pH for each concentration, over three tests,
with 120mg Orlistat present

Table 1.4: A Table to show the Average changes in pH for each concentration with
no Orlistat present

Table 1.5: A Table to show the Average changes in pH for each concentration with

60mg Orlistat present
Table 1.6: A Table to show the Average changes in pH for each concentration with
60mg Orlistat present
Qualitative:
A Table to Show the Observations seen During the Experiment
Sample Type Observation
Omg Orlistat At the beginning of the experiment, the milk in the boiling tube had

a cream colour, and after the experiment there was an oily looking
substance just above the cream colour of the solution.

60mg Orlistat

The milky colour was observed at the beginning of each
experiment. However, as the experiment progressed, a slightly
thicker oily looking substance was formed just above the cream
colour of the solution than in the Omg sample. The cream colour
was thicker with the 100% concentration sample and became
progressively less thick with lower concentrations.

120mg Orlistat

In these tests, an oily looking substance was formed just above the
cream colour of the solution. The cream colour was thicker with the
100% concentration sample and became progressively less thick
with lower concentrations.

17
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Analysis:
Please view appendix two for graphs that illustrate the following:

Graphs 1.1, 1.2 and 1.3 show comparisons of concentrations within each test
of Omg, 60mg and 120mg Orlistat.

Processing Data Instructions:

It can be noted that not all of the concentrations started at pH10.00, reasons for this
will be discussed in the evaluation section. In order to proceed with processing the
data with this in mind, the following method was adopted.

Observe the interval between pH 9.5 of the experiment and pH 8.5 (Graphs 2.1 to
2.3). I selected pH 9.5 and pH 8.5 because more samples run through both of these
values. If the sample does not have a pH 9.5 value, take the starting pH value until it
reaches pH 8.5, Additionally, if the sample does not reach pH 8.5, take the lowest pH
value possible in the 900 seconds. Using the time taken for the pH to drop from pH
9.5 (or initial pH) to pH 8.5 (or the lowest possible pH above pH 8.5), the following
equation was used for each different concentration:

Rate of pH Change = (Change in pH)/(time taken for pH to drop from pH 9.5
to pH 8.5 in sec)

In most cases where the sample passes through both pH 9.5 and pH 8.5, the equation
can be simplified to:

Rate of pH Change = 1/(time taken for the pH to drop from pH 9.5 to pi 8.5)
The following results were obtained:

Table 2.1: A Table to show the different rates of pH change in different arbitrary
concentrations of full cream milk with Omg, 60mg and 120mg Orlistat

Orlistat
Present

Rate of pH Change at Different
Arbitrary Concentrations {pH/sec)
(+/- 4%)

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

1.0

0mg

0.01449 | 0.00833 | 0.00755 | 0.00667 | 0.011786 | 0.00741 | 0.00690 | 0.00880 | 0.00800

0.00426

60mg

0.00099 | 0.00472 | 0.00241 | 0.00385 | 0.00460 | 0.00400 | 0.00588 | 0.00417 | 0.00229

0.00384

120my

0.00500 | 0.01429 | 0.00625 | 0.00588 | 0.00264 | 0.00261 | 0.00263 | 0.00299 | 0.00259

0.00260
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Graph 3.1:

A Graph to Show the Rate at which Enzymic Activity is Occuring
with Omg, 60mg and 120mg Orlistat

0.00600

0.01600 -

0.01400

0.01200
S 0.01000 e
é | [~ omg Oristat
© 0.00800 — | -« 60mg Orlistat
- .
& ~+ 120mg Onlistat
&

0.00400

0.00200

0.00000 4t e R e R T R
01 02 03 04 05 08 07 08 09 10
Concentration (Arbitary Units}

Now plot the Vimex line for each set of values.
Graph 3.2:

A Graph to Show the Rate at which Enzymic Activity is Occuring with
Omg, 60mg and 120mg Orlistat
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Note: Anomalies ave circled.
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Additional Calculations:

Averages:
To calculate an average you must do the following:

Average = (sum of variables from different tests)/(number of tests)

i.e. The average for the sample with 1.0 concentration at 0 seconds with no orlistat
would be:

(10.00+9.96+9.89)/3=9.95

Errors:
The given error for a pH-sensor is+/- 0.02 pH. So the error for the experiment is:

Percentage Error in the Equation;

Rate of pH Change = (Change in pH)/(time taken for pH to drop from pH 9.5 to pH
8.5 in sec)

Would be the two pH values (0.02 + 0.02) = 0.04. Then 0.04/1 X 100 = 4%,

The error in the time (in sec) is negligible as time values were collected a data logging
program on a computer. Therefore the overall error of each rate would be 4%.
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Conclusion:

This experiment has shown both signs of success and weaknesses. However, when it
comes to results, I have several interesting observations to report.

I was only able to approximate where V., should lie by making an assumption that,
perhaps V., had already be reached by the arbitrary concentration 0.1. This is a valid
assumption, as once anomalies have been taken into consideration the data shows
fluctuation around the same rates. For this reason I have drawn trend line as to where
I think V. should be. These lines look different to those seen in Fig. 1.1 in the
introduction section. In order to create a graph like Fig 1.1, 1 will have to look at
concentrations bellow arbitrary concentration 0.1.

As discussed in the Errors section of Additional Calculations, the random error for
my experiment is 4% of whatever the rate is.

By using these Vpay values, it is still possible for me to answer my research question.
Graph 3.2 (pg 18) shows the rates of the Omg, 60mg and 120mg samples at each
concentration. The trend lines on the graph suggest that the Omg sample has a faster
rate of reaction than the 60mg, which has a faster rate than the 120mg sample. This is
to say that Omg has the highest Vi at 0.00739 -+/- 0.0003 pH/sec, 60mg has the
second highest Vi, at 0.00395 +/- 00002 pH/sec and 120mg has the slowest Vi at
0.00367 +/- 0.0001 pH/sec. Due to each V., being different, it is reasonable, then,
to suggest that Orlistat binds to lipase using non-competitive inhibition. This is
due to non-competitive inhibition affecting enzymes by changing their final Vi
value, and hence each Omg, 60mg and 120mg curve not tending towards the same
V max-

Further Question:

An unresolved question that should be addressed is how would the rate of pH change
be different at lower concentrations than 0.1 arbitrary concentration. The reason why
this would be interesting is because it may verify my assumption. This is to see
whether all of the observed rates at concentrations above 0.1 arbitrary concentration
are really just fluctuating around where the Vi, should be,
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Evaluation:

My assumption that different concentrations of substrate have an effect on the rate of
enzymic activity was proven. However, the experiment could be strengthened by
considering the following;

Experimental Errors;

Errors have affected the results of my experiment and contributed to anomalies in my
data. The random errors that have occurred does, in small part, explain why a Vi
curve is not more clearly visible. If I were to do the experiment again I would take the
following into consideration:

Error Description
More than | Use only one pH-sensor. During my experiment [ used four pH-sensors,
one probe | to drastically reduce the amount of time it would take for three tests to
was used. | take place. However, even though the four pH-sensors were calibrated
identically, they displayed different pH-readings, sometimes up to 0.4pH
apart. This displayed a large problem and can be considered a major
source of error. Using only one pH-sensor would eliminate this risk.
Time When the 1% lipase is inserted into the boiling tube which contains milk
delay for | and Orlistat or distilled water, it takes time for the pH-sensor to be 1e-
inserting | inserted into the boiling tube. It also takes time to start the data
the pH- collection process. The pH-sensor is very sensitive to changes in its
Sensor. environment, thus removing it from the boiling tube in the first place to
allow the lipase to be added can cause the pH reading to drop stightly,
even before the experiment has begun. To improve upon this, I would
use a small funnel attached to the head of the syringe, and insert the head
of this funnel into the boiling tube, whilst the pH-sensor is present. This
will allow me to cut down on the time it takes to begin data collection. It
also allows me to keep the pH-sensor within the milk, so there is no drop
in pH at the beginning of the data collection process.
Measuring | Each concentration of milk had 0.1M Na,CO; added to it at 38°C until it
pH10.00 | reached pH10.00 The biggest issue with this is that pH10.00 measured
with with one pH probe was different than pH10.00 measured with another
different | probe. This is the reason why there were varying starting pH values for
probes. the different tests. My method to improve this is to only use one pH
probe.
Dilution of | When 0.1M Na,CO; is added to the milk, the concentration of the milk
milk with | will get even more diluted. This is an issue as if different volumes of the
0.1M NayCOs; are required for different concentrations, then the concentration
Na O3 of milk to distilled water will be different. To improve upon this, 1

would suggest that the Na,CO; is added as part of an additional 10cm’ to
the samples. This is to say that if pH 10.00 is achieved within 5.30cm’
then an additionatly 4.70cm’ of distilled water is added to the sample.
This will make the number of moles of water slightly more accurate.
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Old pH- The pH-sensors that were used are relatively old. This could mean that
Sensors they have lost accuracy over time and this may have affected the data
that 1 have collected. If one of the four pH-sensors that I used was
damaged or faulty due fo its age, it could have collected data which is
not accurate. The actual error on the pH-sensor would aiso be hlgher
than +/- 0.02 in this case.

Assumptions and Additional Considerations:

I must also take into account the reliability of some of my sources. One of my sources
is the actual Xenical website. I used their fairly rudimentary explanation of how
Orlistat works. Initially I also used their claim of Orlistat helping to “block one-third
of the fat in the food you eat from being digested’ in my essay. However, after further
research, | found an independent source from Xenical which stated that Orlistat only
inhibits 25% of lipids from being absorbed by the body. I chose to quote the

independent source (MedicineNet.com) rather than the Xenical website. z/ f@ﬂﬂ .

It has to be recognized that my experiment aims to recreate a process that takes place
inside the human body in a laboratory. My experiment lacks a few qualities that could
affect the results of Orlistat. My experiment does not include bile salts, which
mechanically break down lipids in the small intestine and increase surface area for
lipase to act on these lipids. My experiment uses Porcine Lipase, and not Lipase from
an actual human. Addiﬁonaliy, I have made the pH of the milk samples up to pH
10.00 whilst the pH in the small intestine and the optimum pH for lipase to work is

around pH 8.0. /

Ao sy ke The ORI W S erdanct of

PRI Tk wgnt nd e 1 & gost undiSimuding o i [aimiznin
The WJM Cnvanikdgg/ m}o*wdw \jww n vedbr koo };)msfe; b@mg
W V! .éjv\&h/& —wWheas e T \gww abive ‘oSz’ < Us Swechwre
wondd Ve Wit gy and dAscuss i

23



Bibliography
Books:
Green, John, and Sadru Damji_: Chemistry. Victoria; IBID P, 2007,
Harwood, Richard, Mary Jones, and Brian Ratcliff, Biochemistry, New York: Cambridge UP, 2002,
Stryer, Lubert. Biochemistry. 4th ed. Boston: W. H. Freeman & Company, 1995,

Rodney, Boyer. Wie Concepts in Biochemistry, Third Edition, with the Interactive Concepts in
Biochemistry Cd-Rom, International Edition. New York: John Wiley & Sons, Incorporated, 2006.

Websites:

Boxall, Naomi. "Tertiary Structure.” Massay University. 5 Oct. 2008
<http.//'www.massey.ac.nz/~wwbioch/prot/thirds/framset him>,

Chasin, and Mowshowitz. "Intro Biology."” 2005, Columbia University. 5 Oct. 2008
<http://cubweb.biology.columbia. edv/introbio/fag/faq. php?years%3h%5d=08exams%Sb%5d=0& fi
eld=k&classid=1&search=1&query=%22enzyme%20kinstics %22>.

"Enzyme Function." Biology: Active Learner. 2002. Thompson Learning Inc. 2 Oct. 2008
<http./www.dwin ks.edu tw/bio/activelearner/06/chéet htmlb>,

"Enzyme Inhibitor." Enzyme Inhibitor. Wikipedia. 5 Oct, 2008
<http:/fen. wikipedia,org/wiki/enzyme_inhibitor#firreversible_inhibitors=>.

Kaiser, Gary E. "Enzymes." BioTutorial, 27 June 2001, CCBCMD. 2 Oct. 2008
<http://student. ccbemd. edw/biotutorials/proteins/enzyme, himd>.

Kimbali, J. "Enzymes." Kimball's Biology Page. 5 Sept. 2008. Harvard. 2 Oct. 2008
<http://users.ren comvikimball.ma. ultranet/biologypages/e/enzymes html>.

"Lock&Key." Department of Chemistry. Washington University in St. Louis. 2 Oct. 2008
<http://www.chemistry. wustl. edw/~edudev/labtutorials/carhoxypeptidase/images/lockkey.jpg>.

Ogbru, Omudbome. "Orlistat.” MedicineNet. 18 June 2007. MedicineNet, 2 Oct. 2008
<http://www.medicinenet, com/orlistat/article him>,

Ophardt, Charles E. "Lock&Key." Virtual ChemBook. 2003, Elnhurst College. 2 Oct. 2008
<http://www. elmhurst. edw/~chimy/vehembook/57 Hockiey. himl>.

Stevenson, Robert. "Non-Competitive Inhibitor,” Biol2. 2 Oct. 2008
<hiip:.//www.bio12.com/ch6/remedialenzymes_files/image007.jpg>.

Watters, Chris. "Lipids." Biology Reference, 2008, 3 Oct. 2008
<htip:/fwww. biologyreference. com/Ta-mastipids, htmb>.

Wiley, John. "Competitive Inhibition," Enzymology, 1999, University of Miami. 2 Oct. 2008
<hitp://porpax. bio. miami.edu/~cmallery/255/255enz/competitive_inhibition.jpg>.

"Xenical At Work." Xenical. 2008 Roche. 2 Oct. 2008
<http://www.xenical. com/xen_do_home.asp>,

24



Appendices

25






Appendix One






e L g8 £58 BEL gL' At Ficnl [2-¥3 g0'8 erg =13 078 gL'l e 6F'g BLL 247 ze'e go'g £58 LG 68 €0t ig'8 [ora [51:0 &5'8 -4+ 886 486 174
GEL 38 o8 arL ER oR'g Fi-0A £5 L o8 Gl'g 5L 474 8Ll TE'8 £8'g €877 apg 898 89'8 85'¢ arAG] GU6 06 €68 oz'6 95'g po's or'E 496 556 -7+
=18 e 85°% el ce'g 088 G872 8e'L €08 gL'g €54 izZe 8L 2158} 589 a8l e L8 gle £se .6 &0'8 GLE 8¢ '8 Log AaK:] it's 96 ag's [ 7.+ A
2159 aL'g Fi:1 oyl Mg rE8 954 2872 o8 0Ze G&'L cL'g 8l 5.2 la'e €674 15'e Peg eg 5 P24 L' P16 o6 i3 jeioe] eL's Iré 89'8 LG6 592
eL Gl'g 858 052 e 868 26°2 oo'g ti'g pA Farya £2'g ags e £9'¢ 881 GG'Q 8L Ge'8 74 ST vL'6 AR ] a0's e [T fiA 11 8296 86 [:1: 74
FA¥A aL'g o8 €54 &r'g |24 6L cog Gi'g T8 8571 £z’ a6’L ab'g £9'¢ boe ¥a'e 88 &2 8Lg 826 LG nZg oLe S'6 '8 oL 21235 898 856 852
8g’L 5154 g8 284 &g 806 poe 08 gi'g 4e's £52 82’8 £6°4 888 L8 i¥'g |9'% Faiy:] 868 8 0E6 gL'g €78 FL'6 678 og'g S1'6 056 6986 85'6 08z
[ ¥o'8 e 19°L 258 tri's £8'7 08 ee ES [ T8 2677 a8 BLE gig 188 [£:4:] £0'6 83z s #CB 526 |L'E ¥5'8 e B8TE 166 4’6 86 SbE
oL 1% 588 G9°L 6G'8 8L'6 842 11 oce 1e8 B2 4eg £20'g 23'8 239 ve'g 848 o8'g 806 P62 PG [ 86 €T6 IS8 28'g 8928 25'6 L6 [o=23] ove
-3 Pig 85'9 L 598 A Zo'e pAN] ozZe [%-4°] [ S £T°8 Pisy] 868 g8 e Zle 4631 ZL'6 66'g [£:50 Ze's g6 Pra Lga g LT8 286 L8 858 24
b4 Le8 08 §LL 158 626 j2:04 GHE e arg GL'4 g ge'g #5'8 ] gea A 06 46 SO'6 LE6 L6 €6 o6 £86 ve'e eirg £9'6 e cos 62T
548 4 g zig e 0l'g SE6 s0'g &4 ol'g g5'8 eL's oe'g &g to'e a8'8 sh'g F4:2 606 A ] oLe 6E'6 Pid) EE6 8B 856 86'8 Gr'g Pe'6 L6 196 744
L '8 £i'g e o6 BG'G 808 ic'g g rasg 8L £E'g &e'g 135 46 158 9R'g zL6 82’6 GL'6 o6 v 158 s8'6 886 ooe WS GG'8 LS Lo'8 [+74
Syl ozg 8l'e [ A 158 196 0zg S8 1158 858 184 org ze'e 888 Fiias) 85'e 589 al's 1£6 26 6 bad FAE] 6E's L6 e b4 86’6 €L6 128 14
i 2F R e Bl'e ST 856 €96 (] ac'g YR £5g LE'L £y BE'Q fit 4 256 ro'e g6'9 0z's PES 8z'8 B &¥6 [t il 4 =3 | 7A 806 586 L56 vil8 286 [:1%4
8L FAN:) og'e 628 806 596 8t's [R58-] §E8 gg8 &L Le'8 e 628 Li'6 17873 28 4] BE6 0e's 21741 g58 or'e S 916 £0'6 856 196 16 £96 %0z
[0 e £89'8 wE8 e ek g veg g €L'g 08 arg sae 16'g fA 3 8.8 1is 86 66 PES 4424 056 26 oG 48 48 Q56 BGE SL6 £2'8 0T
5L o] a8 8ea U8 £9¢ Z'g 6e8 g L4 08 058 vo'g 95’8 6 o' Bi'6 ZE'6 Gr'e IEG i d 56 e0we 545 826 L4 2+ 126 &G GL8 a8 561
£8°L iZe 888 e 126 [ A 6i'g £ba eb'e £89'8 FA%] 1&g €l'g j23:3 16 $2'g A i b d s Br's 196 P8 056 7a's aL's Pty 8G'8 8.6 586 081
GG'L 28 6% e [FaA] L8 €8 8r'e ¥Z'e BE'8 618 0%'e g G806 LE6 g8 ¥e6 B/ES BP'6 [~ 4] 058 B56 k'8 £56 £8'6 216 09’6 198 2B 556 o4
184 62’8 &R 58 0E's GL'8 22'g e g g6'g 9e'8 89 468 0£6 [5&:] ZE'® 62’6 iP's 198 e 56 286 Paa G586 &8'e LZ'6 G&'8 29'¢ L6 996 08k
65’1 5581 H6'g 858 ve'6 LG 18 a8 88 = zen 65’y Fich:d 626 &r's 569 £e's e o6 e €66 09's sr's 256 86 oAl 86 £9'% 8L'6 196 713
L9 P 6% 038 SE'E 8.6 i) 09’8 e €06 BER Lo'g P06 828 86 668 CE6 at's a8 £56 pa] 29’6 GG'8 656 i85 LA a6 96 BL6 196 2747
yos E6E'Q FAE coe L6 086 or'g co'g e 806 S8 co'g GL'§ 286 €68 fdax: £r's o3 868 956 ¥56 836 ESE L96 o26'¢ 98 €56 596 646 58 j-1:13
FA: 8 le'e 908 89'¢ Ve £86 ere oLe 29'g FAN fan1 69’8 GLE er's £6's OB bid:] ies [H S 838 256 Lie £5°6 £9'6 0688 876 856 98’6 09’6 89’8 [:1:13
QL4 SEQ 606 gl'e 54 rE6 'y L8 |94 FAN g9 gi'g 0e's ¥5B 856 806 or's 4013 =14 t9'6 8585 L6 ¥86 €9'8 Z6'8 E6 L9B 266 186 696 551
gL'L geg £16 F7a-] ) 8’6 53514 8.8 ¥i'g QTs £58 og'e vZE 86 198 it'g 056 956 198 €56 856 8.6 faa:] $9'8 £6'8 38 A 886 Le's 696 o5l
8if ob'g 18 og'g iGE 286 Bg'e £g'e el'g RS 888 €ee 8TE €96 oS €18 166 cisye) LO8 o6 086 846 986 198 G668 PES 846 696 86 0L8 Sil
P4 g LZ6 #2'e GC8 686 ¥O'E 888 eg'e prAc £L'8 £6'8 [8543) 866 98 56 Po'e 098 908 96 {96 8.6 L8686 69'6 956 9£'6 GL'E [ 741 £86 oL oFl
a8'd Gr'g §T6 9 SF'6 066 9% £6'8 68’ qe's 8i'g is'e 586 Ga'B 896 8L'g &6 o8 896 69'6 Zo's 8.8 866 0L'6 888 886 196 eL6 €88 4] ot
8L &Fe oeg 6’8 [2):4 86 €8 68 26'e £L'8 ig'g i6% BE'S £9'6 TiE a6 85’8 £98 686 ci'e €96 e's 856 [ ¥4 568 BE6 99°6 Pi6 PE'S ZLe og
182 Po'E PEG ¥6'e £G'8 ¥5'6 L8 Lo 868 GE'S Ga'e FALE ] 545 896 7L8 L6 96 596 886 €6 ya'g GLE 086 vL'6 §O0DE s 996 bL6 S8 £L8 5%
P08 BG'8 626 85'Q £G'6 GE'S 8¢ P06 106 6EG 688 06 e 696 9.8 ¥e's 588 898 vis GL'6 299'6 026 186 L6 200 16’8 Gi'8 He'E vi6 ozL
tig 898 b4 4] 06 886 95'6 58 06 &0'6 W8 €68 L8 8 896 828 oz'8 98 858 LE6 946 96 e 96 el's P FOH 198 91'6 g9e's viE 8t
sL'g 548 86 +0'6 58'8 86 P68 e 80'6 ers o5'¢ L8 B¥'B eL6 B33 626 €98 743 96 6.6 896 76 £96 846 ; FODT 9.6 L6 586 GL'E 133
8Z'¢ 19 £5'8 206 [5v323 65’6 208 | vi'B pAN - s 658 o8 86 848 Z88 2421 £L°8 Zi'B 186 196 89'6 088 ¥o'6 LG 600 | 6P'6 8.6 6L'6 186 8.6 =5 1
8E'8 a6'¢ 58 806 88 | GO0l 106 FA%:Y SL'e ) Lo's A PS6 086 Pe6 ee L1986 £i'B 86 86 0L'6 £88 G8's 8.6 EJ0DF | 056 86 616 g6 9aL's oot
igg o8 86 AN 99’6 1oL | $0'8 GT8 906 56 €06 qwé 956 8L'8 986 6 596 GL'B 88 £8'6 0L'6 PES 998 $86 (600 | ¢GB |88 096 8986 LB 56
78’8 o4 4 1898 LG 656 | L0001 | 608 €28 |T'6 88 206 STH 656 86 888 oE'6 [ Pk €86 2’6 A a9’ 156 286 [ 010 | POG 156 086 686 6Lg 08
gl'g T8 Li'6 PAS 39’6 | #O0OL | SLE 528 826 vS8 806 £EE {58 066 066 B8E'G £L'8 62’8 198 S2'6 L6 4 5] 83'6 €86 [ZL'0L | 556 188 a8 [+1:453 646 88
6'g SE'E BL6 EL'6 99'6 | €00l | B8 4928 86 a5'% LG GE'S £9°6 6’8 L&'8 or'e L8 616 GB'8 &85 €46 186 696 '8 | PL'OE | 856 166 86 03343 086 08
GO's 5] 088 AL €46 {800L § 228 iE8 Ze'8 856 cl'é GEG Ga's GEB £66 A BLE 196 (18 466 S8 L&6 BO'6 GG | 5L0L | 858 686 £9°6 g86 086 5k
PAN:] [ £8°6 €TE VLG {200 | ITE PE'S e 656 L6 WG 29'6 S6's 586 e L6 a6 ya’s 8% 8.6 £E6 69'6 i8E | 9LOL | DO 186 £8'6 LE6 186 [+73
7] 168 $9'6 oA FL6 | 800L § 66 986 L6 96 816 g 696 866 286 2151 6.6 &8'e ea's P6'6 848 t200L (WA eed | LLDL | 98 272 e L6 88 &9
££6 £9'8 686 17 A Pi6 (6001 § BTH BEE SEE £596 fAY 43 L6 | BEDL | 68685 ira &6 886 06’6 66 24 €00 | TLG 68% | 840k | £96 856 598 86 €86 [£::]
BE'B BB 6’6 GES GIB (GLHOL  bPE OF's 515252 G586 FrA 86 el'6 ; ¥6'8 | DOOL | &F'8 866 2% § P66 956 BLE [CO0L | €46 086 | 82D | 596 {66 GRE £576 Y86 58
GF'6 8.8 €66 e 616 PPOL L EPE 8 era 298 fA FA-del 46 986 | 00Dl 86 [ 000 | 686 £6'6 856 848 2686 7% 156 iTOL | L9°6 | 00°0L | G998 £66 86 [::]
gr's 6.6 856 PE'S g (21l § obs =] ar's 696 8T8 056 L6 686 | EQCL | €58 688 06'8 S6'B 668 og'e Lo0oL | ¥2£'8 EGG 180°0) 1 996 |vODL | 986 £8°6 cE'g ki
€56 EB6 66 Seg 086 {elGl L o9F6 ira or'g 0l'6 BCE ¥&6 8.6 {100L §GODL | ¥G8 | B00L | £66 ¢ PEB §LOO0L Y LS | LOOL | &8 P&6 {68k § QL6 | POOL { 988 €56 98’8 oy
£5'6 a8'6 65'6 89E8 Zgs (¥Lol 056 6’8 0§ CLi'e 8’8 56 086 1008 | 800L | 956 LLOL | 268 866G § Z00L Le'g | 200k | BL6 186 | 856G LG 1 80°0L | 688 b6'8 96 58
096 GBG | 600L | OFE P86 | FEOL | 956 [R43:) oG8 vi6 Fase 1 96 86 9001 { 8004 | IG5 | 800L | €66 £9'6 §S00CL | 286 HOL | gL' 56 | LZ°GL L 2L6 (200l | 386 P66 286 oe
€98 L6 | Z0DL | ebs v86 | 9LCL | 956 £56 g8 9L'6 PES 858 PE'6 {600t | E0DL § 666 | €L0OL | 966 688 OO0 | 286 oL ) 448 656 | BZ0L : FL6 {800 § 988 Ye'e 6236 S2
896 6686 | t00L | Sk's a6 | LiGE | 458 856 ¥e6 8l'6 86 656 86 (2108 (oot L6 {1011 866 [ 0001 [ 200 | €86 {€LDL | B28 LWOOL | 620F | 846 [ E00L | 986 ¥E'6 16 a2
896 LWDs | 5001 | IS 286 | 8Lol | 056 856 956 086 BE'S 098 188 1 9L08 [ ZLor | 196 256 866 [ a0l [ 600 | PES (RO 0BG {2001 | LEQL | 826 [OLSE | 986 66 656 1%
Pig 00 j608BL ) BFG 86 | 6l0L | 288 Le'6 76 29'6 4] 096 #86 [GL0L [ PLOL § 788 | ZLDL { LOOK | i68 LL'DL | 986 | ¥LGE Le'g | P0°0L | ZEQL | 646 (LGL | 986 ¥6°6 £6'6 [+13
L6 SO0y | 80GLE § €56 Z6'a LZ0L | POOL | PS6 21231 86 Srg 09’8 066 [ELDL [SLBL ¢ 186 (Z00L J650L | 8001 [ £LOL f 886 (8001 i p6 | 2001 | SEDIL 186 [ 600L | 288 PE6 56’6 5
Ze6 | L00F | 0L | 858 08'6 | 22GL | 218 856 o6 a8'6 96§ 198 (66 [6LOL [LVGL ] P46 {2201 § 4000 {9001 | SLOL | #56 [ OLGL £ 86 | aL'0L 1 801 | #8B iL'GL | 686 566 § 00CH
D 3] 41 0 0 z0 £0 £0 g0 o o 0 50 50 50 8'6 o0 g'0 FA: FA: FA:] 80 a0 80 80 80 F:3:] i i i
{200 ~/+ Hd) 3235140 Buip pue suoijenusiuos Aleidiy Juasamp e aydueg Jo Hd

P Mol



pH of Sample at different Arbitrary Concentrations and Omg Orlistat (pH +/- 0.02} !
" Teme

{sec) k] 1 4 0.8 0.9 0.9 0.8 0.8 8.8 0.7 9.7 0.7 0.8 0.6 0.8 0.5 0.5 0.5 8.4 0.4 0.4 0.3 93 0.3 0.2 0.2 ‘6.2 0.1 0.1 Al

288 5.54 965 9.45 895 8.43 9.74 £83 | 898 8.95 9.15 5.49 8.65 8.57 8.38 7.75 B.46 834 | 770 | 820 7.47 8.039 8.12 7.89 7.94 8,78 8.23 7.35 8.51 821 | 7.34
250 9,54 { 985 8.43 B.87 8.38 9.08 877 845 8483 9.13 8,45 8.60 B.54 2.49 7.71 8.42 332 768 | 814 7.44 8.07 | 8.06 7.88 7.89 8,75 8.23 7.33 8.50 819 | 7.33
285 9.53 9.64 9.42 8.84 8.3 9.02 874 | 830 B85 9,10 342 5.58 880 2.48 7.68 8.43 B8.46 766 | 817 744 | 804 | BO5S 7.85 7.86 8.71 8.25 7.31 8.49 B.22 7.32
380 9.53 263 9.41 8.87 8.25 8,86 862 | 8.86 8.85 9.07 8.3¢ 8.57 547 8.4G 784 8.38 8.45 764 | 818 7.41 8.02 BO4 | 7.84 7.92 8.67 8.8 7.28 847 811 7.32
308 9.52 2.62 9.40 B.86 8.1¢ 8,92 8.64 | 8.80 8.83 9.04 835 8.58 5.42 8.42 781 £.34 8.40 762 | 817 740 7.88 805 7.82 791 3.64 8.08 7.28 B8.47 812 | 7.32
310 9.51 5.62 9.40 8.79 8.13 5.86 450 8.72 9.01 8.31 B8.85 8.40 8,32 760 8.30 8§37 .60 | 814 7.38 7.97 £.05 7.81 7.93 5.61 8.06 7.28 8.45 812 | 7.3%
316 9.51 3.6 938 B.64 8.09 &.81 8.57 8.71 8.75 8.87 827 8.45 B8.38 8.29 787 8.28 8.37 7.52 | 814 738 7.85 8.02 7.80 7.92 3.58 8.03 7.24 5.44 806 | 7.34
320 950 | 863 | 9.38 870 t 804 | B75 853 | 866 ) 870 | 8984 | 825 | a4 833 | 826 | 784 & 824 | 84 757 | 813 | 738 | 782 ) 808 | 7.7B 783 1 855 BOG § 707 |1 842 1 800 | 7.30
328 .49 8.59 8.37 8.68 8.60 871 §.48 8.62 8.68 880 8,22 8.37 2.3% B.28 7.52 §.22 £.30 755 1 818 734 7.41 8.04 7.77 7.20 8.52 B.06 7.22 8.42 7.88 | 7.30
330 9.49 2.58 936 8.64 7.56 8.86 8.45 8.57 8.65 8.86 3.18 8.37 8.28 8.24 7.81 8,19 &30 754 | 817 7.34 7.89 8.04 775 7.87 8.49 8.02 7.20 8.42 803 § 7.3
335 .49 9.58 9.35 8.63 T8 £.62 8.42 8.53 8.63 882 8.17 8.37 828 8.31 7.48 8,17 5.40 7.53 8.18 732 7.87 7.98 7.74 7.89 8.47 8.07 715 §.40 808 { 728
349 8.48 9.57 934 8,56 7.88 8.58 5.39 8.49 8.61 8.78 8.14 536 822 831 7.46 8.15 £.26 7.52 8.10 731 7.86 7.88 773 7.8% 8,44 805 7.18 8.39 8.04 | 7.28
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460 9.39 9.45 817 8,33 7.60 8.20 796 | 818 8.3% 8.28 7.89 8.23 7.98 8,11 7.30 7.92 8.10 7.39 8.50 7.19 .87 T80 7.66 7.78 818 7.87 7.08 §.28 847 727
485 9.38 .45 8,18 8.1 7.59 8.18 793 1 814 8.30 8.24 7.88 3.18 7.86 8.14 7.28 7.90 8.05 7.38 8.02 719 7.66 7.80 1.60 7.78 8.17 7.88 7.08 8.28 8.06 7.28
410 8.37 2.44 2.14 B.16 7.57 B.16 7.9¢ ) 812 834 8,19 7.88 8.15 7.84 8.12 7.28 7.88 8.03 7.37 8.02 718 7.65 7.80 7.58 7.83 245 7.86 7.07 8.27 B8.16 7.26
415 9.37 8.43 2.12 819 7.55 B.13 T8g § 811 8,39 B8.15 7.85 8.19 7.91 810 7.28 7.88 786 7.36 8.01 7A7 7.65 787 757 7.85 813 7.87 7.07 8.27 8.085 726
420 9.36 §.42 9.09 8.27 7.54 8.11 7.88 3.09 8.30 8.11 754 | 8.8 7.80 8.08 726 7.85 8.03 7.35 7.95 7.7 7.64 7.95 7.57 7.81 8.12 .85 7.06 8.27 805 7.26
425 9.35 8.41 907 8,17 7.53 8.09 7.88 1 8.07 8.28 8.08 7.82 8.18 7.49 3,06 7.25 7.84 8.63 7.34 | 799 7.15 7.62 7.93 7.55 793 210 7.96 7.06 8.26 B.08 7.26
430 9.34 9, 4G 9.05 813 7.52 £.08 7.84 i 8.05 8.26 8.05 781 B.17 7.88 5.07 7.25 7.83 7.80 7.34 | 7.87 7.15 7.62 788 7.55 7.80 8.03 7.85 7.05 8.25 8.05 7.25
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440 8,32 9.38 9,00 7.88 7.49 8.04 7.81 8.03 8.26 787 7.78 8,23 7.84 3.03 7.23 7.8 7.96 732 | 785 7.4 7.60 7.88 7.54 7.79 8.07 7.86 7.04 823 8.06 7.25
445 .32 9.37 8.97 8.18 7.48 2.0 7.80 8.02 B8.24 7.94 777 8.24 7.83 8.04 7.22 7.78 7.93 7.31 7.97 .44 7.59 7.87 V.53 791 5.05 7.86 7.04 8.23 8.1¢ 7.25
459 8.31 2,35 8.94 8.04 747 7.98 779 3.0% 8.20 791 778 822 7.82 8.01 7.22 7.78 7.97 7.31 7.97 7.43 787 7.87 7.53 7.80 8.05 7.85 7.03 8,22 8.11 7.26
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470 9.27 9.29 8,78 3.14 7.43 7.94 774 7.88 B.18 7.81 7.7 818 7.77 B8.08 7.18 7.74 7.97 7.29 7.93 711 7.53 7.88 7.49 7.85 8.0 781 7.02 8.20 8.06 7.23
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435 8.23 2.19 8.50 7.83 7.38 7.87 162 | 7.93 8.13 7.70 7.67 812 7.73 7.98 7.18 TTe 7.97 7.26 7.1 7.03 7.50 7.86 7.45 7.83 7.96 776 7.60 §.17 8.06 7.23
503 8.21 517 8.43 7.89 7.37 7.85 7.67 7.92 B.12 7.68 7.66 8.07 7.7 .97 7.18 7.69 7.9 7.25 7.80 7.07 7.50 7.80 7.45 7.86 7.95 7.80 7.00 3.18 7.89 723
508 9.20 8.14 836 TO7 [ 737 7.85 7.67 7.81 814 7.66 7.65 8.06 770 7.98 7.14 7.68 7.82 7.24 7.80 7.07 } . 7.49 7.85 7.45 7.81 7.94 7.76 7.00 8.17 8.11 7.24
510 9,18 8.11 B8.29 7.89 V.38 7.82 7.66 7.90 811 7.65 7.64 802 7.69 7.97 714 7.67 7.88 7.24 | 7.88 7.07 7.48 7.81 7,45 7.75 7.93 7.83 7.00 B8.16 810 7.23
515 9.18 9.07 8.23 8.08 7.36 7.82 7.65 7.80 813 7.83 7.63 8.04 7.68 7.6 714 7.67 791 723 | 788 707 7.48 7.84 7.45 7.76 7.893 7.75 598 8.17 8.9 7.28
520 9.16 8.02 B.16 7.85 735 7.8% 7.65 7.89 813 7.62 7.62 3.03 7.67 785 712 7.68 7.87 7.23 7.9G 706 7.47 7.86 7.44 7.75 7.5 7.79 .98 8.6 807 7.23
525 815 8.98 810 7.84 7.34 7.8% 7.54 7.88 8.10 7.60 .81 8.05 7.67 840 712 7.65 7.84 7.22 7.91 705 7.46 7.84 7.44 774 7.91 7.76 5.9% 8.15 8.10 7.23
530 814 8.63 8.04 7.83 7.34 7.78 7.62 7.87 811 7.59 7.61 8.08 767 7.87 741 7.64 7.80 7.22 7.98 7.08 745 7.85 7.43 7.75 7.20 7.78 6.98 8.15 8.05 7.23
538 .12 8.89 7.98 B.05 733 777 7.62 7.868 309 7.58 7.60 £.05 7.65 7.96 7.7 7.64 775 7.22 7.95 7.05 7.46 7.84 743 775 7.80 777 5.98 B.14 §.08 723
540 8.1¢ 8.83 7.892 7.86 7.33 7.7 7.680 T.85 8.08 7.56 7.60 8.05 7.64 819 7.1 7.63 7.88 7t 7.89 7.05 7.45 7.81 7.42 7.78 7.89 778 6.97 8.14 8.07 7.23
545 9.08 8.78 7.68 8.07 7.31 7.5 7.61 7.85 8.08 7.54 7.59 8.04 7.64 8.19 70 7.62 7.8G 7.1 7.89 704 7.44 7.82 7.42 FAL] 788 7.84 8.97 814 5.07 7.23
550 9.08 872 1.84 809 7.32 775 7.60 7.84 B8.08 7.53 7.5 8,04 763 7.93 7.10 7.81 7.68 7.20 7.88 7.04 7.44 7.83 7.42 7.78 7.87 7.84 B8.87 813 8.06 7.23
555 9.03 867 | 7.78 | 808 | 7.31 7.74 | 758 | 7.84 806 & 752 | 788 § 803 763 | 793 | 708 | 781 7.81 Fabh 1 TBY 3 7031 va4 | 777 7.41 7.80 787 ¢ 7.80 657 1 813 ] 846 | 7.23
580 9.00 B.61 7.74 8.08 7.36 .74 768 783 B.10 7.51 7.58 3.04 762 7.97 7.08 7.60 7.91 7.20 7.89 7.03 7.43 7.7% 7.41 7.74 7.86 T.78 596 3.13 8.04 7.23
E65 8.88 B8.55 7.70 811 7.30 773 7.58 7.82 8.08 7.50 7.57 7.88 781 7.95 7.08 7.60 7.87 7.19 7.87 7.02 7.43 7.76 7.4% 7.82 785 777 £.85 8.12 8.07 722
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pH of Sample at different Arbitrary Concentrations and 60mg Orlistat {pH +/- 0.02)
T
(s} 1 1 4 [LE:] 0.9 0.9 8.8 9.8 4.8 4.7 .7 0.7 0.6 0.8 0.6 4.9 9.5 4.5 8.4 04 84 3.3 0.3 2.3 0.2 2.2 0.2 0.1 01 4.1
280 8.62 3.66 8.55 m.wom 4.32 2.28 6.58] 858 8.54 8.98 871 8.67 8.42 8.51 B.47 5.40 8.42 838 8.14 B8.16 8.12 8.92 8.84 8.80 7.94 7.96 7.82 907 8.09 9.85
285 8.60 853 8568| 828 8.30 9.26 853 855 8.5 8.8 B.67 8.62 8.45; 8.48 8.44 B8.38 B.4% 8.36 8.12 814 B.10 8.89 8.81 8.87 7.953 7.85 781 9,08 $.08 2 341
290 B8.58 5.59, 8.57 8.27 8.29 9.25 £8.50 8.52 8.45 8.61 B.63 8,59 8.43 B.45 8.41 838 8.4% 8.36 2308 811 B.07 8.50 842 8.88 7.92 7.94 7.90: 9.05 2.08 9,84
285 8,55 8.87 8.52 .25 9.29 9.21 8,48 B8.52 5.44 8.58 862 854 8,43 8.47 8.38 8,35 8.4 832 8.07 811 8.03 8.87 8.91 8,83 7.91 7.9% T.87 9.0% 5.10 eker |
300 8.54 8.561 8.51 8.24 9.26] 922 8.55 8.47 8.43 855 8.58 8.54 8.42 B.44 8.40 8.35 8.37 8.33 8.05 807 503 8.87 3.8¢ 8.85 7.89 7.91 787 .05 5.07 @.mmm
305 251 5,541 8.49 5.22 9.25 818 B.42 B8.45 339 8.53 B8.56 3.50 B.40f 843 837 8,34 8.37 8,31 8,04 8.07 8.01 8.85 8.88 8.82 7.88 7.1 7.8% 2.04 5.07 901}
319 .49 B8.52 B8.45 8.2 924 9.18 8.39 8.42 3,36 8.50 8.53 847 827 B.30 .24 .34 8.37 8.31 8.01 8.04 7.98 B84 8.87 8.81 7.88 7.91 7.85 2.04 5.07 901}
315 3.47 8.50] 843 3.19 923 89,18 8.37 8.41 833 B.48 8.52 8,44 8.26 830 8.22 833 8.37 8.29 8.0 8.04] 7.95 243 8.87 B.79 7.87 7.1 7.83] 803 5.07 8.89;
320 8.45 B8.46 8.42 5.18 921 9,15 8.34 837 8.3 B.465 8.49 .43 B8.24 8.27 8.21 8.33 8.35 8.30 7.98 8.01 7.95¢ 881 B84] 878 7.85 7.85 7.82 .03 S.08 .00
325 8.42 B8.47 8.35 9.17 915 9,15 8.32 8.34 8.33 8.44 8,48 847 823 B.25 821 832 834 8.30] 1.97, 7.99 7.95 8.80 882 B.78 7.84 VB8 7.82 .02 2.04 8001
336 8.39 843 B.451  9.15 218 .12 B.30 533 8.27 8.42 8.45 B8.39 8.23 B.26 8,20 8.31 8.34 8.28 7.95 7.98 7.92 8.79 882 8.76: 7.83 7.86 7.86 .02 9.05 B89
335 8.37 8.40 8238 8.3 9.15] 9.11 8.28 830 828} 840 B.42 8,38 823] 875 8.21 836 832 8.28 7.93 7.85 7.91 8.79 8.81 B.I7 7.83 7.85 7.81 5.01 2.03 B8.88
344 834 B35 830 212 815 2.09 826 829 823 838 8.41 B8.35 5.00 £.03 787 8.29 8,32 8.26 7.82 7.95 7.89 B.78! 8,8 B.75 7.82 7.85 7.79 .00/ 903 8.97)
345 3.30] 831 8.27 9.10! 813 807 8.25] 828 822 8.36 239 833 827 8.30 8.24 B8.28 £.31 3.25 7.80 783 7.87 8.77 .80 B8.74 7.82 7.85 7.79 5.00 903 B8.57
356 8.28 832 228 2,09 .11 2.07 823 825 8.21 834 5.36: 8.32 8.25 8.27 823 8.28 £.30 8.26 7.89 7o 7.87 8.75 B8.77 873 780 752 7.78 2,001 9.62 883
355 825 8.28 8.21 .47 208 205 2.21 823 8.19 833 235 831 830 8.32 B.28 8.27 8.28 8.25 7.88 7.80 7.86 8.74] 8.78] 872 7.79 7.81 7.77 899 941 8.97
360 822 825 8.18 89.08 9.08 2.04 8.20 8.22 519 231 5,33 828 827 828 B8.25 8.26 8.28 §.24 787 IR .85 B.72 8.74 8,70 7.79 7.81 777 B3.99 9.81 m.mqm
365 818 822 8.16 .04 908 .02 8.19 821 8147 2.30] 8.32 B2a8| 818 8.20 818 3.28] 828 §.24! 7.65] 7.86 7.84 8.72 8.74 /70 7.78 7.85 7.76 8.88 9830, a.95}
370 B8.17 8.18 8.10 9,53 .07 8.99 .48 8.22 8,14 B8.28 832 8,24 8.34 8.38 333 524 8.28 8.20 7.54 7.85 7.80 872 8.76 8.68 777 7.81 7.73 3.97 9.41 8.93
375 B14f 819 8.0 9.01 8.03 893 8.17 218 B.15 8.27 8.29 8.25 8.30 8.32 B8.28 B8.24 8.26 8.22 7.83 7.85 7.81 874 8.73 8.69 .76 7.78 7.74 £.96] B5.88 8.94
380 8.12 8.16 8.11 9.05 9.03 8.97 8.46] 818 813 827 8.30 824 £8.32 8.35 8.28 B8.23 B.26 8.20 7.82 7.85 7.79 870 8.73 B.87 7.76 778 793 2.85 5,89 B8.93
388 8.08] 812 8.05 B8.98 .01 8.55 8.15: 318} B8.12 8.25 8.28: 8.22 £.28 8.31 8,25 8,22 8.8 8.19 7,82 1.85 139 2.69 8.72 8.65] .75 7.78] 172 8.65 8.88 8.92
380 8.07 8.08 8.04 £2.88 0.00 8.52 B.14. 8.18] 8,10 8.24 8,28 B.20 8.22 8.26 818 8.21 8.25 8.17 7.80] 7.84 7.78 B.68 8.72 8.64 7.75 7.7% 7.71 B5.95 8.88 8.91
395 B.085; m.omm 803 8.95 8.98 8.92 8.13 5.16] 810 8.23 B8.28 825 819 8§.22 818 8.21 8.24 .18 AL T.82 7.76] 867 8.70 8.64 7.74 7.77 7.71 8.94 B8.97 8.91
430 B.04 8.08 8.00 8.83] 8.95 291 8.12 £.14] 210 8.22 8.24 §.20 8.30 8.32 528 8.20 B.22 818 7.79 7.8% 777 B8.67 8.69 8.65 .23 1.7% 7.1 8.84 2.96 8.92
405 B8.02 £.05 7.98 8.92 £.95 8.68 812 8.145] 8£08 8.21 8.24 8.18 £.33! 536 8.3% 819 8.22 8.16 7.78 7.8% 7.75 8.68 8.89 8.683 773 7.78 7.70 8.83 8,85 m.oo..m
4140 8.00 2.03 797 891 8.93 8.89 8.1% 8.13] 809 a.20 8.22 8.18 B8.29 8.31 827 8,19 8.21 817 .77 118 .35 B.65 B.67 8,63 773 774 17D 8.92 8.84] 890
415 799] 802 7.92 8.9G; 893 8.87 8,11 8.14 8.08 8.19 .22 £.16 8.259 8.32 8.28 8.18 8.21 8.18 1.76 7.78 733 3.84] 8.67 8.61 7.7% 7.74] 7.68 B8.83 8.86] 890
420 7.97 7.98 7.83 8.88 8.91 8.85 810 5,13 807 8.18 822 8.16; 828 8.31 B.28 8.18 8.21 815 7,78 1.5 1.1z B8.64 867 861 7.73% 7.74 w.mmm 8.82 8.5 8.85
425 7.97 2.02 7.86 B.87 8.88 885 310 812 8.03 8.18 820 8.16 £.28| 8.28 8.24 8.17 8.9 3. 15 7.74 .76 V.72 8.63] 865 8.61 7.70 7.72 7.68 8.92 8.84 880
430 | 7951 7vee| rei| e85] sari 883 o9 811 807] 17| 819 815 87| 829] 805 816 8.18] 844 1./3] 1.78] 7111 862 864l 860 789 71.71| 7.671 882 894 690
435 7.94 7.97 7.9% .84 8.86 8.82 8.08 8,11 2.07 8.16 8.18, 8.14 8.28 834 827 8,15 8.17 8,13 773 7758 .71 8.62 8.55 8,60 7.69 7.71 7.67 B.91 893l B89
440 7.93 7.84 7.84 8.83 B85 B84 8.08 8.40 8.08 8.16 818} 814 3,27 8.28 8.25 B.15 817 8.13 7.73 7.75 7.71 B8.61 B.63 .59 7.68 7.71 7.67 5580 8.02 8.88
445 7.92 .93 7.88 8.52 8.86] 8.78 8.08 8.12 8.04 8.15 819 811 3.27 831 8.23 .14 8,18 8.1 kA 778 V.58 8.62 B.66 8.58 7.68 7.72 7.64] 8.80 8.94 8 86}
450 7.91 785 787 8.81 £.83 879 8.07 808 8.05 8.14 8.18 812 8.26 828 8.24 814 B.16 812 7.2 7.74 0 861 B8.63 859 7.88] 7.70 7.66 B.85 8.91 8.87
455 7.90 7.83 7.87 B8.79 882 8.76: 8.07 8,10 804 3,131 8161 810 8.24 8.27 B.21 813 5.18 8.1G 7.70 7.73 7.87 8.60 8.63 8.57 7.67 7.70 7.64 8,85 8.92 8,86
460 7.69 T8 7.82 8.78 £.81 875 8.07 8. 10 5.4 813 B.18 810 B8.26 8.28 B8.23 8.12 315 £.08] 1.70 173 .87 5.60 8.63 8.57 7.67 7.70 7.54 888 8.91 8.85
465 7.83 781 7.84] 877 $.81 B8.73 5.08 818 8.0 312 8.16 8.08) 525 830 822 812 8.16 8.08 7.79 7.74 7.68 8.60 8.64 B8.56 7.67 7.71 7.63 8.87 8.91 8,83
470 TET 788 7.88 877 8.80 874 B.08 8.09 803 8.12 B8.15 8.09 8.2% 8.24 8,18 B.12 8. 13! 8.09 7.6 1.73 7871 8.59 8.62 8.5 7.65 7.69 7.63 3.88 B8.91 8.85
A75 7.687 7.92 7.83 875 877 B3 B.OS .08 8.4 8.11 B.13 3.08 8.20 8.22 8.18 .11 8. 13 8.08 7468] 7.70 7.88 8.59 .61 8.57 765 7.68 7.64 887 8.89 8.85
480 7.86 7.903 7.83 8.74 877 8.71 £.05 8.08 B8.02 8.11 8.14 8.08 828 832 8.26 8.10 8.3 B8.07 768 .71 7.68 8.58 8.61 8.58 7.65 7.68 7.52 8.87 8,90 8.84
485 7.85 7.88 7.83 8.73 875 871 BO5I 807 303 8.10 812 8.08 820 822 8.18| 8.10 812 £.08 7.68 7.70 7.68| 858 8.60 B.56 1.65 7.67 763 B8.86 m.mmm 8.84
ASG V.84 71.85 7.80 8.7z 8.78 8.69 8.05 8.08 8.02 8.10 2.13 8.07 808 803 7.97 8,10 813} 807 767 770 7.64 267 8.60 8.54 7.65 7.68 7.62 8.88; 8.89] 883
495 7.83 7.84 7.79 8.71 874 8.68 B.05 8.08 B.02 8.09 8.12 8.06 8322 825] 819 808 8.12 8.06 7.67 7.70 7.64 8.57 8,80, 8.54 7.65 7.68 7.62 8.85 8.88 8.82
500 783 787 7.80 8.71 8.73] 8.69 204 BOS 8.02 B.09 8.1 8.87 8.23 B8.25 8.24 B.08 811 807 767 7.69 7.65 8.55) 857 8.53 7.55 7.66 7.62 B.84 8.86 8.8z
505 7.82 7.85 7.75 38.69 8.714 8.67 8.04 B.06 8.02 8.08 £8.10 B.08 8.21 8.23 8.19 8.08 B.1G 8.08 7.68 7.68 7.64 8.56 858f B854 7.64 7.65 7.62 B.84 8.86 8.82
o210 7.82 7.85 7.78 859 8.71 :2:74 8.03 B.05 8.01 B8.07 8.05 805 8.26 8.78 8.24 B0 8.02 £.05 7.66 7.68 7.64 8.58 B8.58 B.54 7.63 7.65: 761 8.85 8.87 m.mm“
515 7.81 7.84 7.80 8,58 8,76 5.66 803 805 B.07 8.08 8.10 3068 823 8.25 5.21 B8.07 8.09 8.05 7.85 7.68 7.64 8.55 887 8.53 7.83 7.65 7.61 8.83 8.86 m,mmM
52 7.81 7.82 7.7 867! 871 8.63 5.02 B.05! 7.88 8.06 8.40 B8.G2 821 8,25 817 8ar| &1 8.03 7.65 7.69 7.61 8.55 855 B.51 7.63 787 753 883 2.87 8751
525 1.8G 7.85 T 8661 8,68 B8.64 802 804 80 8.05 8.08 8.04 8.17 8.19 B.15 8.08 8.08 8.04 7.65 767 7.63 855 8.57 B53 7.62 7.54] 7.60| 884 8.85 8.82
530 7.80 7.84 7.18 8.85] 8.68 8.62 3.01 8.04 7.98 B.06 8.9 8.03 827! £.30 8,24/ 8.05 8.09 8.03 7.64 767 7.61 B.53! 858] B850 7.62 7.85 7.59 £33 8.86 880
535 776 7.82 715 8.64 8.67 8.61 801 38.04 q.mmm 8,05 5.08! 802 8.18 8.21 B8.15 506 8.08 843 7.65 7.68 7.62 8.53 8358 850 7.62 7.65 7.59 8.83 B.86 8.85
540 7.79 7.80 775 B8.64 8.68 8.60 8,00 B.04 7.66 8.05 B.08 8.01 817 8.21 813 B.O5 8.09 B8.01 7.684 7,58 7.60 853 8.57 8.48 7.61 7.68 7.57 8.62 B8.86 &.78f
525 778 778 7.75 B8.63] B8.G5 £8.80 800 803 797 B8.05 B3.08 6.02 8.28 8.29 8.3 B.05 8.08 8.02 1.64 7.57 7.61 852 8.55 8,49 761 7.84 7.58 B3.62 8.85 m.wmw
550 7.78 7.82 7.71 8.63 8.65 .61 800 8.02 7.98 B8.04 8.05] 8.02. 8.24 8.26 8.22 B.05 8.07 8.03 7.684 7.68 7.62 8.52 m.mhm 8.50 781 763 7.59 8.82 884 m;wﬁ
555 7.7 7.0 773 B.62 B.65 8.59 B.00 8.03 7.97 5.04 8.07 8.01 8.23 828 8.2C 8.05 B8.08 8.02 7.63 1.86 7.80 8.52) wdmm 8.49 7.69 7.63| 757 881 8.84 m.qmm
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pH of Sample at different Arbitrary Concentrations and 60mg Orlistat (pH +/- 0.02)
[TTme )
(sec) 1 1 1 0.9 2.8 0.8 0.8 0.8 a8 0.7 O.F 9.7 0.6 0.5 9.8 8.5 0.5 4.5 0.4 8.4 0.4/ .3 0.3 [ %] 0.2 9.2 0.2 0.1 0,1 8.1}
840 T1.60 1.61 1.57 835 835 8.31 7.81 7.85 7.77 7.82 7.86 7.78] £.12 8.18) 308 7.91 7.95 7.B7 7.51 7.55 7.47 837 8.41 8,33 7.49 7.531 7.45 8.69 8.73 m@mm
B45 7.59 7.60 7.57 3,35 8.38 8.32 7.81 7.84 7.74 7.82 7.85 7.78 8.18 8.19 813 7.91 7.94 7.85 7.50 7.83 7.47 537 B.40 £.24 7.48 7.51 7.45 868 8.71 m.mmm
330 7.53] 7.63 785 8.24 8.38 £.32 7.B1 7.83] 7.79 7.82 7.84 7.86 8.20 832 5.18 7.91 7.93 7.89: 7.501 752 7.48 837 B39 8.35 7.48 7.5 7.45 8.68 8,70 m,mmn
855 7.58 7.62 7.55 8.35 8.38 B.32 7.80 7.83 7.97 7.82 7.85 7.78 8,16 8.19 B.13 7.50 7.93 787 748 1.82 7.45| 836] B39 833 7.48 7.51 7.45 8.62 5.71 m.mmm
460 7.58] 7.62 7.56 834 B.35] 832 7.80 7.82 7.78 7.82 7.84 784 808 a.10 B.08 7.9 7.92 V.88 7.50] 7.52: 7.48 837 5.39 8.35 7.47 7.48 7453 8.68 870 8&88]
885 7.58] 7.64 7.51 8.34 8.37 831 .80 7B 797 7.82 7.85: 7.78 8.00 8.03 7.97 7.90 7.93 7.87 7,49 .82 7.48 8.37] B.40 834] 747 7.59G 7.44 8.68 B8.71 8.65
370 7.58] 7.59 7.54 834 8.37 231 7.80] 7.83 7.77 7.82 7.85 7.79 814 8.7 811 7.90 7.93 7.87 748 7.82 7.45 8.35] 839 8331 147 780 7.44 857 870] Bod
875 7.58] 7.63 7.57 833 8,35 8.31 T.80) 782 7.78 7.82 7.84; 7.80 808f 810 8.08 7.90 7.92 7.88 7.48] 784 .47 8.38] .38 8.34 747 7.49 7.45 8.67 888 8.65
B30 7.58 7.62 7.54 B3.33 8.35 £.31 7.80] 7.62 7.78 782 7.84/ 7.850 £.08] 810 B3.08 7.90 792 7.88 748 7.8 7.47 8.35] L 38 8.34 1.47 7.49 .45/ 3.67 B.68 8.63
g85 7.57 7.60 7.54 B33 8.35 831 779 7.81 737 7,87 7.84 7.80 8.05 847 B8.03 7.20 7.92 7.88 7.49 7.5% 7.47 8.38 .38 8.34 747 7.48] 745 587 3.69 8.63
8O0 7.57 7.58 7.55 832 8.34 830 7791 781 707 7.82 7.841 7.80 8.08 8.08 B8.04 7.83 .91 1.87 7.48] 7.50 746 8.33 837 5.33 7.47 7.49 745F 8867 B8.69 8.65]
8395 7.57 7.58 7.53 5.32 836 8.28 778l 783 7.75 7.8 Ta5 177 207 811 8.03 7.89 783 7.85 7.48 7.52 7.44 8.35 233 831 .48 7.50 T4z B8.65 B7Gl 862
890 T.57 7.61 7.53 832 8.34 830 1.78] 1.8 7.7 781 7.33] 1.79 3.02 8.04 8.00 7.89 7.81 787 7.49 7.51 747 8.35 B.37 8.33 7.48 7.45 7.44 B8.86 8.68 8.64
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pH of Sample at different Arbitrary Concentrations and 120mg Orlistat (pH +/-0.02)

Time

(sec) 1 4 1 0.9 0.9 0.9 0.8 3.8 &8 .7 0.7 8.7 0.6 0.6 0.6 8.5 6.5 0.5 0.4 04 84 2.3 .3 4.3 9.2 8.2 0.2 0.1 2.1 0.1
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360 ao8f 911 907 843 B45| 841F 908| 808| 04 1025 1027] 10.23] 84001 842] 8§38 8847 866] 862] 782 7841 780] 817 s49] 85| rral vre] vyl 8sil 853 849
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pH of Sample at different Arbitrary Concentrations and 120mg Orlistat (pH +/- 0.02)
[ Time
{sac} 1 1 4 09 69 09 o8 o8 o8 o7 erl o7l 08 o8 o0s 05 08 osl o04] 04| 04 63 03] o3l ozl ezl ezl 04l et oa
840 | 837 o35 s8] 763] 7eri 759] 828 832 824l 926] 930 owi 76| rsel 77l rosf soe] ved]l 7et] 7es| 7s7| 7.97] BO1f 793 150 7.841  7.48| B.18] B20] 812
845 | 8331 835 B35 o4 erp 78] soe| 820l 823] 998 029] o3  1.76] 7.8 7.79] 7.98] 803 1.95] 784  7B4] 58] 78] 7901 7.831 750 7.531 747 BA3| B.i8| BAD
850 | 831 833 829 ves eS| 7rel] 828 827t 8v3] 925 oo o3| v7el 778 v.i4f 797 ve9 7.5l 780 162) 758| 7.9 8o1F 787l 7.49] 7511 7.47] 824|636 832
855 | 833! 838 e30| 762 V.65 759 837| 8401 834 928 e8] g2 76| 7.08] 7.73L 7.07| 800 7.04] 160 763] 787 7.94] 707l 7811 7.49] 7.53[ 7481 613 6181 B10
860 | s832] s34 630| 763l 765 761 834] 835] s3] 924 o26i 992 V75l 1.47|  F.q3L 787|798 1.05) 781 7631 759 7071 780 18] 7.49] 761] 747 Bi8| B20I 8.6
865 | 8.49] 852) &4 7e2f 75| 780l Ba7| s40f B834] 924] o2v] 91| 75| 798| 772l 7.07] 00| 7.04] 160 7.831 157| 7.98i 798| 783 7.48] TEil  T45| 648 BABl 842
870 i 85| 855 849] 763 e8] 7evl B4B] 851 845 924] sorl 92| 778 7gs| T2l 7.97] 800 7.04f  7.80]  7.631  7.57) 802|805 7.09] 7.48] 751 7.45] B33 B.26F 530
875 | eurl s2g| 825 76| 7eal veo| 852 854 ssol 973 @35 921] 775 7.97| 173} 7.68] 7.98] 7.94f  7.60] 7621  758) 7.97| 7.8G| FeB| Taoi el 7471 13 BA5f  B41
880 | 827 839 8251 761 763 759 e47] 848] 845 e23] o3m 924l vs| 7971 7.3} 7.96| 7.98| 7.04F 7.60] 1.621 153 B.00| 8021 198| 7.40f 7541 T47|  BI  BoGl Bk
865 | 833 835] 831: ve1| 763 759] 8331 835 831 ©22] 924 920 775 7.77F 7.73] 795, 7.88] 7.04F 760 7.62 7581 8.00] 8021 7.03] 7.48f 750|748 Bia B8] 841
B30 | 831 833 829l 760l 7.62| V5] e34f s36| 83| 9221 904 920] 78| 7ir| 773 e8| 798| 7oAl 7591 78i|_ 757 798| B00| . 1.99] 748l 7.50] 7.48]  Ba8i  £.30] B.26]
895 | 826 su0) 809f 76zl ves| 758] 84p] B46| BIB| S211 925 047] 7.05]  7.00]  7.71] 7.96] BO0L 7.60| . fe0i . 7.63] 7.05f 7.90] 803 7.95, 740 7.83] 7148|646l 620 613
sop | 830 B33 8zl 7ot 7e3| 780l 341 B43| T BE0| O02] 024 2G| rial Tii| 773 705|071 708 780f 763 758 800|802 795, 7.48] 70| 48| 627] 839] B35




Toble 1. &4

Average pH at different Arbitrary Concentrations and Omg Orlistat (+/-0.02)

C Time
(Sec) | 100 90 80 70 80 50 40 30 20 10
0 2951 10.11} 10.03] 10.05] 10.01] 10.09 9.69 9.64 9.89| 10.00

5] 9.92{ 10.08] 10.00f 10.03] 9.91] 10.06} 964/ 975 9.88| 9.97

10 9.91] 10.07] 10.00] 9.98] 9.92| 10.06! 962| 059} 985/ 994

15 9.91] 10.06f 998, 9.99{ 9.85| 10.05] ©9.59] 958} 984 992

20] 9.90] 10.03] 9.97{ 9.97{ 9.90] 10.02] 9.58; 9.56| 9.82] 9.89

25] 9.90{ 10.03] 9.96] 9.95] 9.89] 10.01] 956; 953] 981} 985

30 9.89{ 10.01] 995 992 986 998 956] 953} 980 983

35] 9.89} 10.01] 993} 994} 9.86] 996] 952 950} 978/ 980

40] 9.88f 1000 9.90f ©9.92{ 9.85] 9.94| 951 9467 9.76] 978

45] 088} 9.98] 989 991 9.81] 993] 948] 944] 075 974

50 988} 996/ 988} 990} 9.80] 9914 9.46] 0943] 9874 9.72

65| 90.87f 992} 989 989 9.78] 9.89] 945/ 941 9.71] 9.66

60] 986 994] 988] 987 976] 10.03] 943] 934| 970} 9.62

65f 986} 990] 987 9.86] 9.70; 9.88] 9.40] 9.34] 9689 9.56

70] 9.85] 989] 9.83] 9.84| 068 9867 939 034 9.67] 949

751 9.84] 988 0.82] 9.83] 0.67] 984} 98.37] 929 967 942

80] 9.84] 987 980] 982] 9.64] 983] 9.34] 926 9.63] 9.34

85] 0.83] 986] 977 980f 963] 980} 932 922 9863 923

80f 9.82] 985 979 979 961 977 928 919] 962/ 9.15

95| ©8.82] 983] 976f 978] 9569 973} 9027] 9.15] 960/ 9.05

100f 981 980 975 9.78] 958 973} 925 0911 958} 8.98

105 9.81] 9.78{ 974 977 958 9.70] 921 909, 956 883

110f 9.80] 976 975/ 9.74f 954 968| 918 904, 953 881

116f 9.79] 9.78] 972 9.73] 953] 965] 915 9.00f 951 874

120] 9.78] 9.79f 972/ 971} 9.50{ 963] 9.10] 895/ 949} 867

125) 9.77] 9.69/ 970f 968 9498 961] 9.07| 892} 946] 862

130} 9.77] 968 970} 968 944; 958] 904 889 944| 856

135] 9.76] 965] 969 966] 943 957| 9.00] 882 941 852

140 9.75f 969 967; 965 943] 952, 898 879 943] 849

145] 9.74] 969 967 962f 941; 9521 892] 873 939 845

160f 9.73] 9.67] 966] 961] 939 949 888, 871 036 841

166] 9.72| 961| 9.63] 959 9.34] 945} 882] 864] 933] 8.38

160] 9.71| 9.58| 962 958 933] 939 878 860 931 835

165] 9.71| 9.66] 9.60] 956 ©31} 933} 873 8565 927{ 832

170] 9.70] 9.55| 957| 954 927 927 868 843 924 829

175§ 0.69] 9.53] 9.55] 052] 924 924] 863} 839, 022| 829

180f 0.68] 9.54] 955 950] 921 920 859 842{ 919} 827

185] 9.67| 954/ 952f 9471 917] 9.08] 853} 832] 914/ 824

190f 967 9521 9521 945] 914 9.03] 849} 835 912} 8.23
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Average pH at different Arbitrary Concentrations and Omg Orlistat {(+/-0.02)

CTime
(Sec)| 100 | 90 80 70 60 50 40 30 20 10
195 9.66{ 9.51] 950 9.43] 9.10] 8.96] 845 8.36] 9.08] 8.21
200 965 948 946] 9.40f 9.05] 892 841 825 9.04] 819
2058] 9.64] 947| 946] 938 9.04] 884] 839 829 901 8.15
210] 9.64] 946] 943] 934| 893] 879 833] 825 899 813
215] 9.63] 939 940] 931 888] 875 828 825 894 814
220] 9.63] 938 938/ o927 883 869 823 819 893] 812
225] 9.62| 9.36] 9.38] 9.23] 882 860/ 821 8.13] 862 8.11
230] 9.62| 9.34] 933] 919 875/ 854 817 8.06] 854 811
235 961| 926] 930/ 915/ 8.68] 850 8.14] 8.11] 853 8.07
240} 960| 924] 926/ 912| 865 851 812] 8.03] 848 so08
245} 960] 922 924/ 908 8.56] 846| 809] 804{ 842 809
250f 959! 915 918/ 9.03| 855 842 808 807 838 8.06
255 9.59] 911] 914] 898 850] 834 803 805 835 805
260] 9.58] 911] 912 8.95] 844] 832 8.01] 802 831 8.03
265! 9.57] 905/ 909 891 839 828 796 7.99] 827 803
270 956] 898 904 887 837 824 797{ 7.98] 822 8.01
275] 956 895 902 882 832] 820 795 7.98] 820 802
280] 9.55] 8.88 898 880 828] 816 7.94] 798 813] 803
285] 9.55| 884 892 877 824] 817 7921 7988 8.12] 802
290] 9.54] 880/ 888 873 825/ 814 788 795 8.10| 8.01
295] 9.53] 876 884] s870f 822 817 7.88] 7.95] 8.09] 8.01
3000 952| 869] 880f 868 817 815 7.88] 7.93] 805 797
305f 951 865 876 866/ 815 812 7.85] 7.93] 800 797
30} 951 859 871 862] 811 809 783 793 798 798
315 9.50] 851} 868 857] 8.08] 8.08] 7.82] 791 795 792
320{ 950{ 850 863] 853 805 807 7.80 7.921 7.94] 7.91
325] 949] 846 859 8.50] 804 803] 7.81] 7.90] 793] 7.87
330] 9.48| 842{ 856 847] 801 804 7.80] 7.89] 7.90] 792
335! 947| 839] 853 845 801 803 778 7.87] 789 7.92
340 946 834] 850 843 800l 797 7.78] 7.85] 7.89 7.90
345] 945 826| 846| 839 7o97| 798| 7.74] 7.78] 787 7.9
350] 9.44| 827| 847 837 798| 798| 773] 7.83] 7.85 7.90
355 9.44] 823] 841 834 798| 7.97] 7.71] 784 783 7.89
360] 9.43] 822 837 832 791 796 7.71] 7.83] 784] 7.86
365 941 816] 832 829 791l 793] 770l 782 780l 787
370 9.41| 813] 8.30] 827 7.89] 7.92] 770] 7800 7.78] 7.91
375} 939 812| 826 826 7.88] 787 767 7.79] 7.77] 7.90
380} 939] 810f 823 822 786 7.80] 766! 779l 7.78] 7.90
385] 938 8.05] 822 820] 793 774 765 7.71f 7.78] 7.86




Average pH at different Arbitrary Concentrations and Omg Orlistat (+/-0.02)

T Time
(Sec) ; 100 40 80 70 60 50 40 30 20 10
390] 938] 8.07| 8.20] 8.18f 784 784 768| 7.76| 7.75] 7.88
395] 9351 805] 8.18] 8.15f 7.88] 779 764| 778 7731 7.B88
400 934! 8.04] 814 813 7.79] 780l 762 776 7T.71 7.87
408y 9.33| 7.96] 8.12] 810y 7.79f 7.78) 762 7.76] 7T.71 7.87
410f 932 798] 812 807 778] 776l Ts82l 7.77TV T.70] 7.90
4151 930 798] 8101 808} 7.76] 773t 781 7.80] 7.69] 7.86
420 920f 7.97{ 809 B804 775 775 760 TV7I 768 7.86
4251 928 7.93] 807V 803} 7.74;y 7T7.74] 7.58] 7.81 7.71 7.86
430 9.271 7.90{ 8.05| 8.01 7.73{ 7.69] 7.58] 7.81 7.68] 7.85
435 9251 7.87] 8.04] 8.00} 7.71 7.71 7.58] 775 764 T7.85
440f 923 7.80; 803 7.89F 7.70f 7.701 7588| 7.73} T80 7.85
445F 9221 7.89] 802 788} 770 768 758 V.77 785 7T7.88
450 920] 7.83] 8.00{ 7.6} 768, 769 7.58| 773 764 7.86
455f 918 7.86] 7.88] 7831 767 768 755 7.731 764 7.85
460 9181 7.85] 8.02] 7.91 770{ 7.68] 755 772} 763 7.84
4651 914 7.821 T7.97| 7.91 769 7868 755 777} 762 7.84
470 9121 7.8B4] 785 790y 768 7671 753} 774} 7.55| 7.83
475] 909 782 796 7.88) 767| 766f 7.52| 7.73] 7.59] 7.81
4801 9.06; 7.81 795 7.85] 765 784 752 774} 7.59] 7.83
485 9041 782 7931 784 763] 763 7.51 7.721 758 7.80
490 9.00] 7.72] 792 7.83] 766 764 749 7.71 7.58] 7.83
4951 8.97| 7.70] 792 783} 762 764 750, 772 7.58] 7.82
500] 8.94] 7701 7.91 7.80F 7.61 7821 748} 774} 7T.58] 7.80
808l 890 7737 7.¢1 7791 760 782 749 T.71 7.57F 7.84
510 B.86| 7.69] 7.89 TF.77} 760] 760f 748} 7671 759 7.83
15 B.82) 7.75] 7.891 TFT7} 7.59] 760{ 747| 769 T.5h6| 7.84
520] 8.78f 767| 789 778l 758 758 T748] 768 7.56| 7.82
625f 8741 766 7.871 7.75| 780] 7.57| 7.48| 767 755 7.83
530] 8.70] 765y 787 7.75f 758 V.59 749, 768 7.85 7.81
8351 866] 772 786l 774 7.57] 753| 748 767 7.55| 7.81
540f 88B2] 765 7.85 774 765 757 T46f 786} 7.55| 7.82
5451 858} 7.71 7.8 772} T7.64) 7.54] T.45} Te67 T.B7l 7.81
8501 854 772 784 T72y 7.55, 750f T.45| 768 756 7.81
Bb5] 849 7.71 7.83F 7.7/1 7.65| 754 744 766} 755/ 7.81
5601 B451 7.70{ 7.84] 7.71 7.66f 75671 745 763} 7.54| 7.80
565 8.41 7.71 T.83] 765) 7585 7.58] T.44) 766} T.h2| 7.81
570} 837 769 7.83] 7.68] 755 754] 743 767} 7.53] 7.80
575] B833] 768 7.83] 7700 754 7566 742 767} 752 7.80
580 8.291 785 7.81 767F 7.58] 7.56] 7.34] 768 7.51 7.80




Average pH at different Arbitrary Concentrations and Omg Orlistat {+/-0.02)

- Time
(Sec)| 100 | 90 80 70 60 50 40 30 20 10
585] 8.25] 766f 7.85/ 766| 7.53] 7.55] 7.34] 767 7.51] 7.78
590] 8.20] 7.69] 779 7e4] 753 7.55| 7.38] 7.66] 7.50] 7.80
595 8.16] 766 779 7e66] 753 7.51] 7.37] 7.64] 749 7.78
600] 8.12| 763| 7.78] 765 751 748 742 768 748 777
605] 8.00] 765 777 760] 751 750 7.45] 764] 748 7.77
610] 8.05] 764] 777 781 750 7.58] 742 765 748 7.72
615/ 8.01] 7.62] 7.77] 784] 750 7.54] 742 766 7.47] 7.74
620] 7.98] 761 7.77] 764 749 754| 741l 765 747] 768
625{ 7.95| 765] 778] 764] 7.49] 7570 741 764 747 7868
630! 7.01] 758! 7.78] 781 751 750] 7421 782 745 774
635] 7.88] 761 7.76] 762 750 7521 741 7.63] 745 767
640] 7.85| 762 775 781| 7.49] 752 739 762 748 775
6a5] 7.82] 757 775| 762| 7.49] 749] 738 763 747 775
650 7.79| 7.57| 7.74] 764] 748] 754 7.39] 781 748 7.72
655] 7.76] 7.57| 774 762] 750 756 739 761 7.48| 7.77
660] 7.74] 760| 774] 762 749] 754] 739 7862 748 7.76
e65] 7.71| 7.58] 7.76] 759 7.48] 754] 7.30] 761 745 7.76
670 7.69| 7571 773] 7se0] 750 7.54] 7.38] 760| 745 7.75
675 7.66] 7.57| 7.72] 760| 747 7.54] 737 759 744] 778
680] 7.64| 758] 774 7e0] 747] 7520 728 760 744 778
685 7.62] 754 774 759 747 753 7.32] 759 745| 7.78
690] 7.59] 7.55] 772 759 747] 7511 740 759] 743] 773
695] 7.57| 7.55f 7.72] 760] 7.45] 7.53] 7.40| 7.59] 740 7.74
700] 7.56] 752 771 759 745 750 735 766| 740] 7.70
7058] 7.53] 7.48] 7.71] 7.59] 7.44] 7.50| 7.35] 7.50] 743] 7.75
710 752 758 771 757 745 751 7.33] 760 742 7.75
715] 750 760{ 771 755 7.44] 748 7.34| 759 7.42] 7.74
720] 7.48| 758] 769 7s58] 744 751 733 759 742 773
728] 7.46] 756] 770 7571 745 752] 725 7601 743 7.75
730] 7.45{ 753] 770 756] 7.44] 750 728 760 742 7.75
735 7.43] 758] 768 7521 743] 751 724 759 737] 7.76
740] 7.42| 755 767 754 742 751 725 7591 742 7.77
745] 7.40] 7.54] 768 752 742 745 7271 761 742 773
750 7.39] 7.52] 769 751 741 749] 7321 761 742 7.75
755] 7.38] 7.53] 769 751 740] 749] 733 761 742 7.73
760] 7.36] 751 768 751 741 750 731 761 7.38] 776
765] 7.35] 7.53| 768] 7.50] 741 749 7.31] 760 7.41] 7.77
770 7.34| 754| 768 752 740] 747] 721 7.57] 7.38] 7.76
778] 7.32| 7.53] 769 7.50] 7.40] 747 7.28] 7.57] 7.40] 7.76




Average pH at different Arbitrary Concentrations and Omg Orlistat (+/-0.02)

Time
{Sec} | 100 90 80 70 60 50 40 30 20 10
7801 7.31 7.51] 769 7.80f 7391 749 7.29f 756 742 7.76
7851 7.301 751 767 7.51 7407 748 7.29] 765 7401 7.75
7901 7.29] 7.51| 787 7.51 740] 7486 7.29) T.b668f 7.38] 7.75
795} 7.28] 7b53| 767| 7.49] 7.39] 740 727} 7V7.58} 7.39] 7.73
800} 7V.27] V52| T76&7| 749} 740f 748] 7T7.28} V.55 7.35] 7.73
805) 7.26] 751l 766| 7.48] 7.38] 747 732 755 7.38] 7.74
810} 7.25] 752 766 7.48] 7.39f 7.33] 7.29} 7V.56| 7.35] 7.71
815 7.24] 751 T7&7| 749} 7.39| 7.37| 7.28) VBT TA40| 7.72
8201 7.23] 7561 TVe&7| 748} 7.38] 744| 729 7.65 7.381 71.72
825 722 7.49| 785 749f 739 744 7200 7.57 V.38 T.72
8301 7.21 748 765 747} T.39| 745 T27y VH7 T.37 T7.72
8351 7.201 750 T764| 7487 737 745 T728] T.B9| 740 7.7
8401 7.19] 751 763| 747 T.37} 748 728 752 T7.38f 7.71
845 7.18] 7.50| 7.61 748f T7.38] 745 7.28] 7.2} 7.38] 7.72
850 7.18| 7.48] 7.61 7461 7.41 7431 T7.27F 7.51 7.391 7.74
855 747! 749 764 746} 7.37| 7.41 728 7.B3F T7.40] 7.74
860 7.16] 749 V63| 745 T.37| 743| 730 7.58] 7.36f 7.74
8658 7.15] 752 7.63| 745 737] 746 7.28] 7.h6] 736 773
870l 7.15] 7.50| 7.83| 7.451 7.37| 747 T.27 T7.56] T7.3% 7172
8751 714 V50| T63] 744, T.37F 744 T.27} 7.53} 7.331 7.72
8801 7.13] 7.52| 7.61 7451 738 745 7271 7.541 7.337 7.72
8851 7.13] 7.49] 7.61 7.45; 7.37| 742 T.28; 7V.b3] T7.33 7.72
890 7.12| 7.49| 762 7461 7.37] TA44| T30 7.527 7.35] T.71
8e5] 7.1 750 T7.57\ 745} 7.37} T748| T.18) 7.50f1 7.32] 7.73
900f 7.1 748 760 744 7401 748 7271 7.62| 7V.33] 7.72







Tokle \.S

Average pH at different Arbitrary Concentrations and 60mg Orlistat (+/- 0.02)

Time
(Sec) 1 100 80 80 70 60 50 40 30 20 10

0§ 9.56] 10.07f 9631 9.91 9.61 9631 90.38] 1042] 9.14] 9863

5] 9.56] 10.06] 9.61 9.60] 9521 9861 9.36] 10.37] 9.15] 964
10] 9.54| 10.04| 9.59 9.90; 948] 959 9.34] 1034} 9.10] 964
15} 0954} 10.03] 957 9.88] 945 9.58f 9.33] 1029 904 972
20] 9.53] 10.01 9.56] 9.87| 943 955 9.32| 10.25] 9.01 9.66
251 9531 10.00f 955 ©.85| 9.44 9.54] 9.31] 10.23] 897 9.61
30 9521 9995 954]f 984 937 652 9.29| 10.20f 895 9.58
351 9.51 999 09531 984 937} 949 9.29] 10.18f 892| 955
401 9.48] 998 9.52] 982 946] 947! 9.28] 10.15! 889 9.51
45 9.46] 996 951 9.81 9.48] 9.46] 9.27| 10.13] 8.87| 9.49
50] 946 995 9501 980 929 9434 9.26] 10.11 885 946
BBl 9431 994 949 879 928 941 9.25] 10.09f 883} 944
60F 943} 9921 947| 978 926 939 9.24] 10.08] 8.80] 9.43
651 942 9921 946] 976/ 922 937 923] 10.03] 878} 941
70 9.38] 9901 944] 9751 9.21 9347 9.22] 10.01 876f 9.39
75] 9.38] 9897 9421 9741 9337 932] 9.20] 9897 875 937
80] 9.38] 987 940] 9721 920 930] 9201 998 872 9.36
85| 9.33| 9.86f 939 9.71 9.08] 9.28] 918] 993F 870 934
90] 9.30| 985 937 969 911 8.25] 9171 9.9 8.69] 933
95] 9.29| 984} 934 967 907 923 9.18] 9.89f 8.66] 931
100] 9.26] 9.84; 932 966/ 9.18] 9.21 9.14] 987 8.65] 9.30
105] 9.28) 9821 930 964 917 918 9.12] 984} 8.63] 9.29
110] 9.24] 9.81 g281 962 800 916} 9.11 8821 8860 9.28
115] 9.21 9.80; 6.28] 9.61 8961 913 9.09f 9.79F 858 98.27
120f 9.197 9.78] 8241 959 894, 911 9.08f 975 857 927
125] 9.18f 977] 9221 957 898 908! 9.06] 973, 855 825
130] 9.16f 9.76] 9191 955 9.01 9.06] 9.04] 969} 853 924
1351 9.147 9.74] 9171 953F 8.88] 9.04; 9.03] 96865 850 9.23
140] 9.1 9731 9.15] 9.51 8.83] 9.021 9.01 9.61 8.49] 9.22
145¢ 9.08] 9.71 9.13] 949 882 B899 899 058 848 9.21
150 9.08/] 969 910 ©46] 879 897 897 0954 843] 920
155] 9.06] 968 909 945 8.80] 894 8.95 9.51 8.41 9.20
1601 9.04f 967 9.06] 943] 8851 892 8.93] 946 839 921
1651 9021 965 9.04] 941 8.81 8.90] 8.91 9.44| 8.36] 9.21
170 8.99 8.63 8.02 939 8.81 8.88 5.88 9.40] B8.34 8.21
1761 8.99] 9.61 9.00f 938, 884 8.86] 8.86| 9.38] 832{ 9.20
180 8.96 9.60 898 936 870 8.83] 8.83 034 8.29 9.18

185] 894 658 896 9.34| 882 881 880] 930 827

9.19




Average pH at different Arbitrary Concentrations and 60mg Orlistat (+/- 0.02)

Time
(Sec) | 100 90 80 70 60 80 40 30 20 10
180] 890 957 8941 932 873] 879 877 928/ 825 9.18
195] 8.89| 955] 8.931 9.30| 8.81 877 8.74] 925 8221 917
200} 8.891 054 89 9.28] 877 874 870 6231 820 917
205F 887! 052 888 9.26] 883 8.71 8.66] ©.20f 8.18f 9.17
210} 8.85 951 8877 9.23] 879 8.68| 8863 918f 8.18] 9.17
215 884 949| 886 920! 880 866] 859 915 8.14| 9.15
220f 880 947 883] 9.17f 859 864 855 9.13 8.121 9.15
2251 8.80F 948] 8.81 9.14{ 875 8.61 8.51 9.1 8.11 9.14
230F 8.78] 945] 880 9.10{ 881 8.58] 848 909 8.08] 913
235] 8.75] 9.43| 8.78| 9.07| 857 856} 843 907] 8.07] 9.12
2401 8.747 9.41 876f 9©03] 868 853 839 905 8058 912
245] 8.73] 9.40| 8.73 8.99] 8.68] 8.51 8.35] 9031 804 9.11
250] 8.72] 9.391 8.71 8.94] 8.53] 849 8.32{ 9021 802 911
255] 8.70] 9.371 8.6¢ 8.88] 8.50] 847! 8.28{ 8.00| 8.01 3.10
260] 869 936) 867| 8.85| 852 845 826/ 899 7.98] 9.09
265] 867] 933] 864 8.80| 848 843f 8221 897 7.971 9.09
270} 864] 932 862 877] 8.33] 842 820 898 7.97] 9.08
2751 8.564] 9.31 8.69) 8.72] 844 840{ 817 8.94| 795 9.07
2801 8.61 8930 8B56] 869 849 840 8.14] 8.92| 794 907
285} 859 928; 853] 865 846} 838 812 889 7.93] 9.0
290} 8.58| ©.27{ 8.50f 8.61 8.43] 8.38] 8,08, 890 7.92] 9086
295] 855 925 848] 8.58] 843} 836{ 807| 887 7.91 9.06
300] 855 924 845 8.56] 842 835 805 887 789 9.05
305] 852 922{ 842/ 8531 840] 834 804 8851 7.88 9.04
3101 8.49] 8.21 839f 850, 8.27] 834 8.01 8.84| 7.88] 9.04
315] 847 919 837 848 826{ 8.33] 800/ 883} 7.87] 9.03
3201 844 918 8.34] 8.46| 8.24] 833! 798| 8.81 7.85] 9.03
325] 841 9171 8.32( 8.44| 8.23f 832 797 880 784 9.02
330f 8391 915| 8.30] 842 8.231 8.31 7.95] 879} 7.83} 9.02
335] 8.38)] 9.13| 828 8.40] 823 830 793 879 7.83 9.01
340; 833] 912| 8.26{ 8.38f 8.00] 829 792 878 7.82] 9.00
345} 830 9.10] 825 836] 827 828 7901 8.77| 7.82] 9.00
350f 8.29} 9.09] 823 834 825 828/ 7.89F 8.75} 7.80| 9.00
358] 8.251 ©.07] 8.21 8.33} 830] 827| 7.88F 874} 7.79] 899
360 8.22f 9.06] 820 8.31 8.27| 826 T.87| 8721 779 8.99
365] 8.19f 904 819} 8.30] 818f 826 7.86f 872} 7.78 8.98
“370F 8.15] 9.03| 8.18| 828, 834 824 T784] 8721 777| 897
3751 8.14] 9.01 3.17] 8.27] 830 8724] 7.83} 8.71 7.76] 8.986




Average pH at different Arbitrary Concentrations and 60mg Orlistat (+/- 0.02)

T Time
(Sec)§ 100 | 90 80 70 60 50 40 30 20 10
380] 8.13] 9.00] 8.16] 827| 832] 8.23] 7.82] 870] 7.76] 8.96
385] 809 898 815| 825 828 822 782 869 7.75] 895
300] s807] 896 814 824| 822 821 7.80] 868 775 895
398 8.05 895 813 823] 819 821 7.79] 867] 7.74] 894
400 8.04] 893] 812 822] 830 820 7.7¢] 867 7.73] 894
405] 8.02] 892 812] 8.21] 833 819 7.78] 868] 7.73] 893
410f 8.00] 891] 811 820] 829 819 7.77] 865 772 892
415] 798/ 890 811 8.19| 829] 818] 7.76] 864] 7.71] 893
420f 796] 888 810| 8.19] 828 818 7.75] 864 7.71] 8.92
425| 7.98] 887 810| 8.18| 828] 817] 7.74] 863 7.70] 8.92
430f 795/ 885 8.09| 817| 827 816] 7.73] 862] 769 892
435] 7.94] 8.84] 809] 816| 829] 815] 7.73] 862 769 8091
440 7.92 883 8.08| 816 s827] 8158 7.73] 881 7.69] 890
445 7.91] 882] 808 815| 827 814 7.72] 862 768 890
450 7.01] 881 807 8.14| 826] 814 7.72] 861 768 889
455] 7.001 879] 807| 8.13] 824| 813} 770 860/ 767 889
460] 7.87| 8.78] 807/ 8.13] 826] 812 7701 880] 7.67] 888
465 7.88] 877 8068] 8.12] 8.26] 812 7.70] 860] 767 887
470 7.87 877 808] 8.12] 821 812 7.70] 859 766 888
478 7.87) 875 806] 8.11] 820 811] 768] 859 766 887
480 7.86] 874} 805/ 8.11] 829 810/ 7.68] 858 765 887
485 7.85] 873 805/ 8.10] 820 810 7.68] 858/ 765 886
490f 7.83] 872] 805 8.10] 8.00/ 810 7.67] 857 765 886
495 782 871 805 8.09] 822 809 757] 857 765 885
500] 7.83] 871 804] 809 823} 8.08 7.67| 855 764 884
505] 7.81] 869 804 808/ 821] 8.08] 7.66] 8.56] 7.64] 8.84
510/ 7.81] 869 803] 807| 826 807 7.66| 8.56] 7.63] 8.85
515] 782 868/ 803 808 823} 807 7.66] 8.55 7.63] 8.84
5201 7.80] 867 802 806 821 807 765 855 763 883
525] 7.81] 866] 802 806 817 808] 765 855 762/ 884
530] 780 865/ 801 806] 827 806] 764] 853] 762 883
535] 779 864] 801] 805 818 8.068| 7.65 853 762/ 883
540] 778 864/ 800 805/ 817 805 7.64] 853] 761 882
s45] 778 863] 800 805 826 805 764] 852 761 882
550] 7771 863] 800 804] 824] 805 764] 852 761 882
585] 7.77| 862 800f B804 823 805 763] 852 760] 881
560] 778/ 861] 799 803 812 805] 763] 851 760 8.81
565 7.77] 8.60] 799 803f 812{ 805 762 852 7.60] 8.81




Average pH at different Arbitrary Concentrations and 60mg Orlistat (+/- 0.02)

CTime
(Sec){ 100 | 90 80 70 60 50 40 30 20 10
570 7.75] 859] 7.98] 803 805 804] 7.63] 850 7.60] 881
75| 7.76] 859] 7.98] 802 793 804 762 850 760 879
580] 7.75| 8.58] 7.98] 802 819] 8.04] 761 850 759 880
§85) 7.75| 857 7.971 801 811] 8.03] 762 850 759 880
590 7.74| 857/ 797 801 811] 8.03] 761 850 7.59] 879
5951 7721 857] 7.97] 801 812] 8.03] 760 849 759 879
600 7.74] 8.56] 7.97] 8.00] 813 803| 781 849 758/ 879
608] 774 855 7.98] 799 813 802 761] 849 758 879
610} 7.73] 8.54] 7.96| 799 799 802 760] s8.49] 758 879
615| 7.73] 854 7.95] 799 813] 802 760 848] 758 878
620 7.72| 853 7.95| 798| 811] 802 760] 848 757 8.78
625] 772 853} 7.95/ 797] 7921 801 760 sas| 757 878
630f 7.72] 852 794] 797] 812] 801 759 847 757 877
635 7.71] 852 794{ 797 815 800 7.59] 847 7.56| 878
640f 769 851 7.94] 7971 815 800 7.58] 847 7.6 8.77
645) 7.70{ 851] 7.93] 796 810 8.00| 7.59] 847 758 8.77
650] 7.71] 849 793 796 810| 799 758 846] 756 8.77
665| 7.69] 849 793 795| 833] 799 7.58] 845 755 8.76
660f 759 849] 792] 795 830 799 7.58] 848 755 8.75
665} 769 849! 7.92] 795 835 799 757| 845 755 8.75
670f 768] 848 791f 794| 823s] 798 757 845 755 8.75
675] 769 847 791 793] 839 798| 7571 845] 755 873
680] 768/ 847 7.91] 792] 837 797 757 842 7.54] 8.75
685] 7.67] 846| 790 7.92| 837 797 7.58] 844 754 8.74
690] 7.66] 8468 790| 7.92| 835 7.97| 756] 844] 754 874
698| 767 845 790| 792 838 797 7.56] 843] 754] 874
700 767 845 7.90| 791 837 797 7.56] 844 754 8.74
705] 767| 845 7.89] 7.91] 834] 797] 7.56] 843] 753 873
710} 7.66] 844{ 7.89] 7.90] 824] 797 755] 842l 753 873
715] 7.66] 8.44] 789 790] 8271 7.96] 755 842 753 873
720) 764 843] 788] 7.90| 827 798| 755 842 7.53] 873
725 766f 8.43] 7.88] 7.89] 819 798| 754 842 752 873
730] 764] 842] 788 789 821 798| 754] 842 752 873
735 764] 842 787 7.88| 816 7.95] 7.54] 842 752 872
740 7.64| 842] 787] 7.88] 822 798| 7.54] 842 752 873
745] 763 842] 7.87] 7.88] 817 795 7.54] 842 782 872
750f 764| 841 7.86] 7.87] 825 795 7.54] 841 752 872
755 7.64] 841 7.86] 7.87f 8.18] 794 753 840] 752 872




Average pH at different Arbitrary Concentrations and 60mg Orlistat {+/- 0.02)

[ Time
(Sec) | 100 90 80 70 60 50 40 30 20 10
760) 763} 840f 7.88] 7.87F 8.23] 7.94! 7.53] 8.41 7.51 872
768 7.63: 8.40] 7.86] 7.87] 8.25| 7.94| 7.53] 8.40f 7.51 8.72
770 7631 8401 7.85 7.87} 8.21 7.94f 7.52] 840} 7.51 872
7751 7.62} 8.40] 7.85] 7T7.86| 8.09f 7.94f 7.521 840 7.51 8.72
780 763] 839] 7.85] 7.868}] 799 7.93| 752 8.40f 7.50, 872
785] 763] 838] 7.85] 7.85] 817, 7.93| 7.52| 8.40} 7.51 8.72
7901 7.81 838 784y 7.86) 796f 7.93] 752 840f 7.51 8.71
7951 781 8.38 7.84] 7.85, 8151 7.93| 7.52| 8.38 7.50f 871
800} 7621 837 784 785 800| 7.92| 7521 839 750 871
8051 7.81 8.371 7.83] 7.8B4| 8.14F 7.92} 7.52| 8.39f 7T.50| 8.70
810F 7.81 8371 7.83] 7.85 8.09] 7821 752 839 748 871
8151 7.61 8.36] 7.83] T7.84) B27F 7.92| 7.51 8,38 7.49F 871
820] 7.58] 8.36) 7.82] 7.84F 8.09f 792 7.51 839 7.49] 8.69
825 7.61 836 7.82{ 7.83] 8.05f 7.91 7.51 838] 7.49] 870
830} 7.61 8.36f 7821 7.84 8.23F1 7.91 7.51 8.38] 7491 868
8351 759 836 7.82 7831 8.167 7.91 7.50] 837} 7.48] 869
8401 759} 835 7.81 7.82F 812 7.91 7.51 837] 7.49] 8.69
8451 759 8.35 7.81 7.82f 8.186] 7.91 7.50] 837 7.48] 8.68
850] 759 834 7.81 7.82 8201 7.91 7.50] 837, 7.48] B.68
8551 758] 835 780 7.82] 8.18} 790 749 B8.38] 7.48f 868
860] 759 834 780 782} 808} 790 7.50f 837 747 888
865 7571 8.34( 7801 7.82] 8.00f 7901 749 8371 T.47| 868
870 757 8.34f 7801 782 8.14] 7901 749 838! T.47| 867
875] 769} 8.33] 7.80] 7.82| 8.08; 7.90f 7.49| 8.381 7.47| 867
880} 7.58] 8.33] 7.80; 7.82] 8.08] 7.90| 7.49f 8.36] 747! 867
885 7.57F 8.33] 7.79] 7.82} 805} 7901 749 838 747! 867
890l 757 832 779 7.82f 806, 7.89 7.48| 835 7471 867
8951 756 832 7.791 7.81 8.07| 7.89] 7.48] 835 7.46| 866
900) 7.57F 832 7.79] 7.81 8.02f 7.89] 7.48| 835 7461 866







Toable 1-6

Average pH at different Arbitrary Concentrations and 120mg Orlistat (+/- 0.02)
- Time
(Sec) | 100 90 80 70 60 50 40 30 20 10

0] 9898 922] 998} 10.09{ 9.16] ©841] 9.49] 9.56] 951} 9.80

5] 9.84] 919 996} 10.06] 9.14] 9.35] 9.50f 9.53] 9.06] 976
101 9.83] 9.17] ©.91] 10.04] 9.12] 9.31] 9.48| 947/ 8.93] 948
15] 9.83] 9.15] 9.89] 10.03] 9.10] 9.28| 9.48| 943 886 9.34
201 982 9.14] 989} 10.01] 9.09] 9.23] 946| 9.43] 8.82] 9.26
25] 9.80f 9.13] 9.88] 10,001 9.08] 920f 946 944] 878] 9.21
30] 9.79f 912} 987 9989 906 918 945 9038 875 @17
351 976/ 912} 985] 9.97{ 905 9.18] 943| 942 871 912
40 9767 9.10] 9.B4] 9.96f 9.04f 9.16; 942] 940/ 869 9.12
45 9.75| 9.09] 986 992/ 903] 916] 940f 9.39] 865 911
50f 975 909, 982] 991} 9.02{ 915} 939 9.32| 862 895
§5f 971 9.08 977] 991} 900{ 9.15] 9.37{ 9.35/ 8.60| 9.10
60] ©69] 907 976] 990} 899 915; 935/ 929 856 909
65] 9.70{ 906; 976 989 897{ 914] 0.33] 9.24f 853 901
70] ©.68] 9.05] 973] 9.88] 896] 9.13] 931] 9231 850 882
78] 983) 903 971 9.88f 895 914] 928, 922 B47] B.B2
80 961] 9.02] 969 987] 893 9.13] 9.24] 9.16| 845 880
85] 960f 901 967| 986} 8921 9.12] 922 914} 842 874
80] 9.59; 9.00] 971 9.85] 890} 912} 919} 9.08] 8738} 872
951 957! 899| 964 984] 889 911 916} 905 836 870
100] 957 8.98| 9621 ©.83] 8.87f 9.10] 913} 892 833 871
105] 9.54| 8.96| 959 982 887 9.09] 9.09] 894 830 871
10] 954 895 956 981| 884 908 906 888} 827 867
115] 9.53] 8.94| 957} 9.80| 883} 9.07] 9021 896 825/ 868
120 9.52] 893 955] 978] 882 9.07| 899 894 822| 857
125] 947 891 951 977 880} 9.05| 896 881 819 867
130] 945! 890] 9521 976| 880] 9.04f 892] 873} 816/ 861
135] 944| 888 946] 974 879} 903] 889 872 813 8.56
140] 9.41| 8.88] 944 9.73| 878 9.02] 885 864 811 849
145] 9.41] 8.87] 943] 972] 876] 902 880] 865 808 848
160 9.36) 8.85] 940 970f 875 9.01f 876] 857 805 853
155] 9.48) 8.83] 9.39] 969 873] 900] 871 859 803} 849
160] 9.51] 882 9.36] 968 872] 898 866] 858 8.01] 847
165] 9.46] 8.80] 941| 966f 870] 897 861 854 7.99f 856
170] 9.45] 879 942 965| 869] 897 856] 847| 7.97] 8.56
175] 9.42] 8.78] 944| 964] 868] 894 850] 845 7.94 867
180] 9.41| 876 942] 962] 867] 894] 844| 845 7.93] 866
185 940 8754 940 961 866 8.93] 839 845 7.91} 8.55




Average pH at different Arbitrary Concentrations and 120mg Orlistat (+/- 0.02)

" Time
(Sec}| 100 90 80 70 60 50 40 30 20 10
190) 937 8.74] 941 959 864] 892 833] 840] 7.90f 864
195f 937] 8721 940{ 958] 863 891 828, 837 7.88f 8.60
200} 9.38] 8.71 934] 957} 862 8.90/ 823/ 840{ 7.87| 857
205] 935/ 870] 938 9.56| 8.561 888 8.191 834{ 7.85 856
210f 9.28| 868, 937 954 860] 886 814 838 784 848
215 9301 866; 933 953 858 888 811 8.34] 7.83] B.49
2201 9.31 8.68] 9.34] 9.51 857 8.85] 8.08| 834 782 845
2251 928 864 9.30f 9.51 856 8831 805/ 830 7.82] 844
230] 9.28f 8862 926 949 8.55] 8.81 8.02]1 8.33] 7.81 8.58
235} 9.25| 8.61 9.26] 948} 853} 880| 799 828 7.80| 854
240] 925 860] 924 946] 8.53| 880 797t 828 779 854
245] 9.22{ 859 9221 945 852 877 795 823 7.78] 8.58
250] 9.18| 857 923] 9431 850 8771 793] 819 7781 8.55
2551 9.22| 8.58 9.22] 9421 849 8768 7.91 8.20| 7.77| 8.54
260 912} 8551 917 9.40| 848} 874] 7.90| 820 776 860
265 911} 8531 9.12 939] 8471 8731 7.88] 8.21 7.76] 8.61
270] 9.12] 8.52{ 9.25| 9.36| 848] 872 7871 8.21 7.761 8.862
275f 9.08] 8.51 9.09] 9.35| 845! 870 7.871 8.18] 7.76| 852
280] 9.08] 849 922! 933} 844f 868 7.85 8.21 7.751 8.54
285] ©.05] 8.48] 919 9321 843| 868 785 819 7.75 854
280] 9.091 846| 918{ 929/ 842 8s66] 783 814] 775 854
2951 9.06| 845 8.99] 9.28 8.41 8.65( 7.82] 813| 7.75} 8.51
300] 9.09] 843f 908 925 840 8864] 782 817l 7.74] 8.51
3058] 9.08] 842 903 9.23] 8.39f 8.81 7.82] 8.18] 7.73] 8.52
3101 9.06f 8.40f 9.04] 921 8.38f 8.61 7.81 8.171 7.73] 8.51
316) 9.02] 839 903 9.19] 836 859 780 815 7731 849
320 9.02]1 8.37! 899 9171 836] 857| 7.80 8.14] 7.72| 847
325] ©9.02] 8.35| 895 9.15f 8.34] 858| 7.80! 8.10] 7.72] 8.49
3301 9.00f 833] 897] 9.13f 834 855 7.791 8.11 7.71 8.48
3351 8991 8321 8931 9.1 8.32] 853f 7791 8131 7.71 8.51
340] 897 830} 8.82] 9.09f 8.31 8.52] 7.79] 8.16{ 7.70! 8.50
345] 8.92] 827] 8.88 9.07f 830 850 7.78 7.9 770 8.4%
350] 8.83] 8.26] 8.85 9.06] 829} 850! 777| 810 7.70] 8.49
355| 8.88] 824 884 9.04| 827 848 777 819] 769 854
360f 8.87F 8.21 8.84] 9.02| 826 848 7.77] 812 7.69 854
365] 880] 819 883] 9.00f 825 848| 7771 8121 769 847
370] 8.76] 8.18] 886 899 824 848] 7771 810 7681 854
375] 8.84] 8.16] 8.85] 897 822 844| 7.76] 8.15] 768] 846




Average pH at different Arbitrary Concentrations and 120mg Orlistat (+/- 0.02)

CTime
(Sec)i 100 | 90 80 70 60 50 40 30 20 10
380] 878] 8.14| 878 8968] 821] 843] 7781 8.17] 7.68] 847
385| 881 812 874/ 894 820 842 778 8.10] 768 8.51
390 872 8.12| 872 893] 819] 841] 7.76] 8.12] 7.67] 8.50
395 878 809 871 891 8.17| 840] 7.75| 8.15] 7.67] 8.43
4001 8.76] 808 872 890, 816| 839 775 808 767 845
4051 8.73] 807| 867 889 815 839 775 8.12| 7.67| 8.44
410 871 805 870] 888 813] 838] 7.75] 811] 7.66] 843
415] 867| 8.03| 864] 886 812 836] 7.75] 7.93] 766| 850
4201 8.73] 803 868] 884 811] 836 7.75] 807 768] 850
425] 8.70| 8.01 864] 884 810 836] 7.75] 8.08| 765 849
430] 8e66| 7.99| 849] 882 8.09] 835 775 8.08| 765 847
435] 867| 7.99] 854, 881l 808 834] 775 8.00] 7.65| 844
440 8.58] 7.98] 848] 880] 806] 834] 7.75] 8.08] 7.684] 845
445] 866] 796 847 879 805 832] 7751 8.08| 764] 845
450 862| 7.968] 849 878 805 832] 7.74] 8.08] 7.64] 854
455| 8.68] 7.95| 858 876] 804 831] 7.75] 8.06] 7.64] 849
460] 8.60| 7.93] 848} 876 8.03] 830] 7.74] 805 7.63] 835
465| 8.59| 7.93] 845] 875 802 830 7.74] 8.14] 7.63] 834
470 8.58| 7.92] 845] 873] 801 829 7.74] 811 7.62| 837
475] 862| 7.91] 845] 873] 800 829 7.74] 8.12] 7.62] 842
480] 8.60] 7.90] 834] 872 799 827] 7.74] 8.13] 7.62| 842
485 859] 7.890; 8.36] 871] 7.98] 827 7.74] 8.05] 762] 844
490] 8.53] 7.90| 838] 870f 797 826] 7731 803 761 833
495] 851] 7.89] 845] 869 797 826 7.74] 804 782] 831
500, 854 7.88] 852 868 796 826 7.73] 8.04] 761 8.30
505] 849] 7.88] 847 867] 795 824] 773 802 761 8.29
510] 850] 7.87] 846] 866l 795 824 773 803] 761 8.33
515] 8.50] 7.86] 848 865 7.93] 823 773] 801 760] 834
520 8.46] 7.85] 845 864 7903] 8220 773 804] 761 8.32
525] 8.42] 7.84| 843 863] 792 821] 773 8.02] 760 8.30
530] 845 7.84] 846] 862 792 820 772 801 760 8.33
535] 8.54] 7.84] 839 861 791 820 772 802 760] 836
540] 8.48] 7.82| 844 861 791 820 772 8.03] 760] 840
545] 847, 7.82| 829 860] 7.90f 819 7.72{ 8.08] 7.60] 842
550] 8.40f 7.82] 840] 859 790} 819 7721 7.97] 760] 841
555] 8.37| 7.81| 831 8.58] 7.90| 818 7.72] 7.87] 7.60] 834
560f 837/ 7.81| 828 858 789 818 7.72| 8.07] 760] 835
565] 8.28) 7.81] 827 856] 7.89] 8.18] 7.72| 8.02] 7.59] 8.34




Average pH at different Arbitrary Concentrations and 120mg Orlistat (+/- 0.02)

T Time
(Sec)| 100 | 90 80 70 60 50 40 30 20 10
570} 8.20] 7.80] 830f 856] 7.88] 817] 7.72] 805 7.60] 835
575] 830] 7.80] 827 855 788 816] 7.72] 808 759 833
580 8.40| 7.79] 828 854] 7.88] 816/ 7.71] 8.06] 759 8.30
585 8.38] 7.79] 834| 854 7.87] 8.16] 7.71] 8.05] 7.58] 833
590] 8.35| 7.78] 835 853] 787 815 7.71] 8.00f 759 8.33
595| 8.40] 7.77| 8.34] 852{ 787 813} 7.70] 8068] 759 833
600f 8.32] 7.77] 833 851 7.8s| 813 770 8.05] 759 830
605] 8.33] 777/ 830 850| 7.88| 812 7.70| 8.07] 758 829
610] 8.43] 7.77| 831 850 7.85] 812 7869 8.08] 7.58 832
615] 8.42| 7.76] 829| 849 785 812 769 8.03] 758 829
620 837| 7.78] 821 849 784 812] 769 809 757 830
625] 8.33] 7.75] 831 848| 7.84] 812 769 8.03] 758 831
630] 8.35| 7.75] 826 847 7.84] 811| 7698 8.10] 7.57] 8.34
635] 8.34| 775 829 847] 7.84] 810 769} 8.11] 757 826
640 8.43] 7.75| 832 846] 7.83] 809 768 8.12] 757 824
645] 8.32] 7.74] 837 845] 7.82] 809 768 809 756 820
650 8.30] 7.74| 8.26| 845 7.82] 810 7.68 805 758 823
658 8.19] 7.73] 8.30| 845 7.82] 8.09 768 809 758 825
660] 8.41| 773 828 843] 782 s09] 768 811 758 820
665] 838 7.73] 830| 843] 782 808 768] 811 7.56] 828
6701 844] 772 828 843] 7.82] 8.07| 768 8.08] 7.56] 826
675] 8.54] 7.72] 829 841 782 808] 768] 804 755 8.31
680] 8.40] 771 827 841 7.81] 806/ 768 8.10] 755 837
685] 841 770 823 s40| 7.82] 807 787 807] 755 834
690] 836] 771 827 840 781 805 787 8.03] 755 826
695] 8.38| 7.70] 824| 839 7.80] 808 767 805 755 831
700] 851 771} 839 839] 780 805 767 7.97] 755 824
705] 847| 7.69] 840f 839 7.80] 805 767| 7.96] 7.54] 820
710] 8.40| 7.69] 828 838 781 805 767] 797 7.54] 8.15
715] 8.40] 7.68] 829 837 7.80] 805 768| 800 754 826
720] 841| 7.69] 839 836] 7.80] 804| 7es] 801 753 838
725] 8.45| 7.69] 837 836] 779 803] 7es] 797 753 840
730f 840, 7.68] 828 836 779 803] 7es] 799 753 839
735] 8.52f 7.68] 8.23] 8.35] 780 803 765/ 7.98] 7.53] 843
740 852 7.68] 8.22] 835 779 804 765] 7.95] 7.53] 8.37
745] 853 767] 828 834 779 803] 764] 7.99] 7.53] 817
750{ 848] 7.67] 820 834] 779 803 764] 7.98] 753 808
766] 8.39] 768] 822 833] 7.78] 801 764] 7.968] 7.53] 8.34




Average pH at different Arbitrary Concentrations and 120mg Orlistat (+/- 0.02)

"Time
(Sec) | 100 90 80 70 60 50 40 30 20 10
760} 852 767] 824] 8.33] 7.78 8.02] 764} 8.03] 7521 8.17
765] 859 767 830 832 7.78 8.02 764 805 752 820
770} 8.38] 7661 823 8.31 7771 8.01 764 8.03] 7521 8.19
7751 8.41 766 8.18] 8.31 7.78f 8.00f 763 8001 752 818
780F 8.55| 766] 823} 8.31 7.781 B.01 7.64] 8.04]{ 752! 8.20
785} 8.37| 767, 826 830 777 8.00f 7.63 8.01 7.521 8.40
7901 839 7.668] 828 830 777 8.01 7.63] 8.00{ 7.52] 840
7951 838| 7.65] 825 830 777F 799 7621 TO96 752 823
800} 8.41 7661 825 8291 777 7989 7621 796 7.51 8.19
805} 854 7.65] 8268 829 777 8.00f 7621 798 7.51 8.36
810] 838 765 828 829 777} 799 783 798 7.51 8.16
8151 8.15] 7.65] 8261 8271 7.76] 799 762 7.97| 7.501 8.17
8201 8.14| 7.64] 834, 828f 7771 T98] 762 798 750f 8.18
8251 8.14| 765 832 827 TI76} 799 782 7981 750 817
8301 834 7631 829 827 7.78] 798! Te62, 798 7.50| 8.27
835] 832 7.63f 829 826f 7.761 798| 7.81 7.99] 7.49] 824
840] 832 7.63] 828 826f 7.761 798| 7.81 7971 7.507 8.16
845] 833] 7.64] 826 828 T7.76/ T98] 7.61 7.96] 7.50] 813
850] 8.31 7.63] 825 825\ 7761 797 T7.60] 799 749 824
8551 8.33| 762] 837 825 7781 V97| T7.60f 7.84] 749 8.13
860f 8.32]1 7.63f 8.34| 8.24| 775 797 7.61 7.97 7.49] 8.18
865f 848| 7.621 837 824, 775 7987l T7.60f 7T.96] 7T7.48] 8.1
870f 8.52| 7.63f 848| B824| 775 797 T7.601 8021 748 823
875} 8.27| 7.62f 852 823 7.7b 796 T7.60f T.97] 749 8.13
880] 8.27| 7.61 847 823 775 796 760 8.00; 7.49] 8.27
8851 8.33| 7.61 833 8221 7.75 796 760] 8.00f 7.48 8.13
890 8.31 760f 8.34f 8221 7.751 7.96f Th9} 798 7.48] 8.28
895] 8.26] 7.62f 842 8.21 775 7968F 7.59] 7.99] 7.49] 8.16
900} 8.30| 7.61 8.41 8221 7.75) 7T.95] 760 8.00] 7.48] 8.27
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Assessment form (for examiner use only)

Candidate session number 0 0

Achievement level

FErs"s Second
examiner maximum  examiner
Assessment criteria A research question . 2 D
B introduction ’ 2 E
C investigation ;é,’:l, ‘ 4 D
D knowledge and understanding }//,. 4 D
E reasoned argument 74
F analysis and evaluation 2 4 E
G use of subject language E/ 4 D
H conclusion // 2
I formal presentation @// 4
J abstract / " 2 [:
K holistic judgment / 4 [ ]

Total out of 36

B
Rl

tame of first examiner: . . Examiner number:
CAPITAL letters) '

lame of second examiner: Examiner number:
CAPITAL letters)







