
Enzyme Laboratory Report Rubric for


Title (4)

· Effect of _______ isomers

· on Polyphenolidase kinetics

· in potato

· Solanum tuberosum
Abstract (5)

· introduction one sentence

· methods and materials few senences

· results about 1/2 of abstract

· discussion about 1/3 of abstract

· isomer findings summarized

Introduction (23)

· introduces enzymes

· introduces Michaelis-Menten

· Vmax max rate of reaction

· Km substrate conc @ Vmax/2

· 1/Km as affinity

· introduces Competitive Inhibition

· Structural analogs of substrate

· No change in Vmax

· Increase in Km

· introduces Polyphenoloxidase

· Catechol substrate

· Oxygen substrate

· o-quinone

· reacts to colored products

· browning of peeled fruits

· introduces Literature

· lab exercise or website cited

· at least one professional citation

· bonus for a second citation

· purpose statement

· analogs being tested

· substrates?

· competitive inhibitors?

Materials & Methods (32)

· Enzyme source potato homogenate

· Filtration and centrifugation

· Kept on ice between uses

· Standard Reaction Mix

· 3 mL Distilled water

· 1 mL buffer

· 0.1 M

· pH 6.0

· Potassium phosphate

· 1 mL 0.024 M catechol

· 0.25 mL homogenate

· 
Spectrophotometer

· Bausch & Lomb Spec 20

· 500 nm wavelength

· Record absorbance

· 30 sec intervals

· Plotted Absorbance vs time

· Rate by linear regression of initial data points

· Michaelis Menten plots

· Serial dilution of 0.024 M catechol

· mL replaces catechol in standard mix

· Rates plotted as catechol conc function

· Non-linear regression analysis

· Fit for Michaelis-Menten function

· Determines Km and Vmax

· Coefficient of correlation r2

· Isomers as Substrate

· 1 mL replaces catechol in standard mix

· Isomers as Competitive Inhibitors

· Catechol dilutions as above

· 0.25 mL replaces portion of water in std mix

· nonlinear regression as before

Results (49)

· Absorbance vs Time plot

· 550 nm and min units shown

· Saturated Data Points

· Linear regression fit shown

· Linear regression parameters

· Legend Present

· Legend more than title

· Standard Catechol M-M plot

· Absorbance OD/min

· Catechol concentration (M)

· Data Points with no connecting line

· Non-linear regression fit line shown

· Km and Vmax indicators shown

· Legend Present

· Legend more than title

· o-isomer Catechol M-M plot

· Absorbance OD/min

· Catechol concentration (M)

· Data Points with no connecting line

· Non-linear regression fit line shown

· Km and Vmax indicators shown

· Legend Present

· Legend tells about ortho-analog in mix

· 
m-isomer Catechol M-M plot

· Absorbance OD/min

· Catechol concentration (M)

· Data Points with no connecting line

· Non-linear regression fit line shown

· Km and Vmax indicators shown

· Legend Present

· Legend tells about meta-analog in mix

· p-isomer Catechol M-M plot

· Absorbance OD/min

· Catechol concentration (M)

· Data Points with no connecting line

· Non-linear regression fit line shown

· Km and Vmax indicators shown

· Legend Present

· Legend tells about para-analog in mix

· Table of Km and Vmax control and isomers

· Legend tells about comp inhibitors

· General Text

· supportive text included

· no repeat of data from graph/table

· no tubes changing color

· no treatments changing color

· past tense

· additional observations on color reactions

· no conclusions here about substrates/inhibitors

Discussion (26)

· Discuss color reaction

· o-quinone not a colored product

· Color product made secondarily not primarily

· Rate limited at PPO step rather than red pdct

· 500 nm Blue good for reddish product

· Saturation kinetics for high catechol concs

· Linear kinetics noted at lower concentrations

· Discuss Michaelis Menten Functions

· Km for catechol in our conditions

· Vmax for catechol in our conditions

· Discuss Substrate tests

· o-isomer   is    is not   substrate

· m-isomer   is    is not   substrate

· p-isomer   is    is not   substrate

· Discuss Competitive Inhibition Tests

· o-isomer   is    is not   comp inh.

· m-isomer   is    is not   comp inh.

· p-isomer   is    is not   comp inh.

· 
Discuss Structure-Activity relationship

· Isomers shown in sketch

· Discuss stereology of induced fit at active site

· Discussion of hydroxyl positions

· Discussion of other functional groups

· Discussion of fit of findings with literature cited

· Correct form of citations used in discussion

· no new data presented

· good limitations estimate

Literature Cited (6)

· Lab paper/website cited

· Textbook citation

· Professional citation

· Second professional citation

· All citations in text appear here

· All citations here are in correct form

English (12)

· good vocabulary

· no typos

· no misspelled words

· no sentence fragments

· no run-on sentences

· short direct statements

· number agreement in sentences

· consistent use of past tense

· then/than used correctly throughout

· effect used correctly if found

· affect not used in report

· affected and effected not used in report

