DAILY LOG FOR
CHEMISTRY/DETECTOR PORTION OF
MEDICINAL PLANTS OF THE
SOUTHWEST 2003

Note: The separate individual activity lesson plans are appended at the end of this portion of the
report. They are consecutively numbered 1 - 24



Day 1
Separations:

» Introduction — need for separation for medicinal plants (Activity 0)
= Enrichment/Concentrate
= Quantitative
= (Qualitative identification

» Introduction to Separation Techniques
= Separation Methods based on Phase Equilibria (Karger)
= Separation Methods based on Rate Processes (Karger)
= Particle Separation Methods (Karger)

» Procedures in the Laboratory
= Keeping a Notebook (Zubrick)
= Safety First, Last, and Always (Zubrick)

» Caffeine, the compound of choice to separate, purify and quantitate.
= Introduction (Pavia)
= Isolation of Caffeine from Tea: Method (Pavia)
= Tea Extract (Activities 0/1)

» Thin Layer Chromatography — an initial means to resolve an herbal mixture
= Introduction
* Thin Layer Chromatography of Vegetables (Activity 2)
* Thin Layer Chromatography of Caffeine (Activity 3)

Day 2
» Extraction and Thin Layer Chromatography of Carrot Pigments (Activity3)
= Rycalculation
= [dentification of pigments
» Liquid-Liquid Extraction. Isolation of Caffeine from Tea. Continuation (Activity 1)
» Melting Point — a preliminary physical test
= Introduction (Zubrick and Hill)
= Actual caffeine extract. Melting Point Experiment (Activity 4)
» Infrared Spectroscopy — a preliminary compound analysis
= Introduction
= Actual caffeine extract. Infrared Spectroscopy of Caffeine (Activity 5)
» Thin Layer Chromatography - continuation
= Actual caffeine extract. Thin Layer Chromatography of Caffeine (Activity 3)
» Crystallography — a preliminary visual characterization
= Introduction
= Shapes of different minerals. Crystallography (Activity 6)
= Actual caffeine extract. Crystallography (Activity 6)

Day 3
» Elutropic Series — to make better chromatographic solvent choices (especially TLC)
= Definition
= Tables
» Recrystallization — a preliminary purification of crystals
= Introduction



= Isolation of Caffeine from Tea. Continuation (Activity 1)
= Actual caffeine crystals:
o Melting point Experiment (Activity 4)
o Crystallography (Activity 6)
o Infrared spectroscopy of caffeine (Activity 5)
o Gas Chromatography/ Mass Spectroscopy first use of GC/MS since
presence and purity established (Activity 7)
* Test results next day
» Separation of Mixtures
=  Separation of an artificial mixture (Activity 8)
» Bioassay
= Introduction
= (Caffeine Bioassay (Activity 9)
o Sea monkey (shrimp)
o Serial dilution
= 24 hours test period (see next day)

Day 4
» Supercritical Fluid Extraction — first introduction to a “green”, efficient method of
extraction
= Introduction
» Gas Chromatography / Mass Spectrometry
= Introduction
= Results:
o Gas Chromatogram of caffeine standard
o Mass Spectrometry Spectra of caffeine standard
o Calibration curve of caffeine
o Groups samples of caffeine crystals obtained
= Actual chromatogram result
» Bioassay
= Results and discussion: Previous caffeine Bioassay (Activity 9)
» Visit Dr O’Connell’s laboratory
= Supercritical Fluid Extraction (Activity 10)
= Gas Chromatography/ Mass Spectrometry (Activity 7)

Day §
» Acid base (Activity 11)
= Concept
= Relation to medical plants
o Buffer solutions to selectively extract
o Color
Day 6

» Plant Extraction Protocol — from plant to detection, full cycle.
= Explanation
= Students designed them. Work in groups and shared



= Dr. O’Connell’s group protocol to compare

Chemical Fundamentals:
» Atoms and Molecules
= Introduction
= Charge (Activity 12)
» Check- In. Laboratory room 191, Chemistry and Biochemistry Department
= Safety First, Last, and Always (Zubrick)
= Set up 2 reflux apparatus
= Reflux Distillation Plant Extraction Procedure
Day 7
» Chemical Bonds
= Jonic and covalent bond.
http://www2.gasou.edu/chemdept/general/molecule/polar.htm
= Shapes and molecules and polarity, marshmallow (Activity 13)
» Intermolecular Forces
= http://www2.gasou.edu/chemdept/general/molecule/forces.htm
= Various forces
= Affect solubility and mode of detection
» Valence Shell Electron Pair Repulsion Theory (VSEPR)
= Introduction
http://www2.gasou.edu/chemdept/general/molecule/vsepr.htm
= Tutorial:
http://www2.gasou.edu/chemdept/general/molecule/tutorial/co2/frame2a.htm
=  http://www.chem.purdue.edu/gchelp/vsepr/cmp2.html
» Lewis Structure
= Introduction http://www2.gasou.edu/chemdept/general/molecule/lewis.htm
= Piece together relation of Lewis dot to VSEPR to polarity to solubility
= Use chemical models kit to show structures, shapes and polarities
» Perform: Reflux Extraction. Hexane and Methanol. C. B. Room 191 (Activity 14)
= Reflux Plant Extraction Procedure
o Two steps: Methanol and hexane

Day 8

» Dipole Moment
= Introduction
= Values Table, (CRC.)

> Solubility
= Solubility of Liquids (Activity 15) — matrix of solvents combinations;

o Note: Students predicts were done first
» Harvest and prepare group plant material

Day 9
Detection:
» Physical Phenomenon that are involved with compound identification
= Introduction
o All physical phenomenon are transduced to an electrical signal



» Heat Transfer

= Transfer of energy (Activity 16)

= Compare and discuss results on board
» Thermal Conductivity Detector

= Introduction

= Wheatstone Bridge Demonstration (Activity 17)

= Diagram: http://www.chem.vt.edu/chem-ed/sep/gc/detector/tcd.html
» lons Close the Circuit

= Introduction

= Jons conduct Electricity Demonstration (Activity 18)

Day 10
» Flame lonization Detector
= Introduction
* Diagram: http://www.chem.vt.edu/chem-ed/sep/gc/detector/fid.html
» Properties of Gas Chromatography Detectors
= Definition of:
o Limit of Detection
o Linear Range
o Sensitivity
= Comparative values for the above in a table form
http://eep.stanford.edu/seepweb/cee373/lectS.pdf
» Light. Electromagnetic Spectrum
= Introduction
o Frequency
o Energy
o Wavelength
= Constructive and destructive waves
o Spring and slinky (Activity 19)

Day 11
» Continuation of Light
=  Widely used detection method (AA, Spec 20, IR, etc)
o Scan of Kool-Aid solutions. Spectronic 20 (Activity 20)
» Continuation of Extractions (Activity 14)

Day 12
» Continuation of Light
= (Calibration Curve (Kool-Aid spec 20) (Activity 20)
= Concentration of Kool-Aid unknown. Spectronic 20 (Activity 20)
» Review Electromagnetic Radiation
http://olympusmicro.com/primer/java/interference/
» Review for Intermolecular and Intramolecular Forces
= Table provided that compare the forces.
http://virtual.yosemite.cc.ca.us/webbg/Chem101/Ch1 1lecture/IntermolecForces.ht
m




» Chirality — Phenomenon very prevalent in therapeutic medicine
= Introduction — plants make exclusively only one enantiomer
= Polarized Lenses Demonstration. Chirality (Activity 21)
= Tour and lecture on polarization with Dr. Dennis Johnson. Room 191 Chemistry
and Biochemistry Dept. (Activity 21)

Day 13

» Atomic Spectra and Atomic Structure Methods and Introduction (Nelson)
= Flame test. Atomic Spectra (Activity 22)
= Spectroscope Geisler Tubes. Atomic Spectra (Activity 22)

» Home made: Polarimeter Box Demonstration (Activity 21)

» Session in laboratory room 191
= Perform Reflux Extraction. Methanol and Hexane (Activity 14)
=  Prepare SFE thimble (Activity 10)
=  Check-Out laboratory 191

Day 14
» Photoelectric Effect
http://www.lewport.wnyric.org/mgagnon/Photoelectric_Effect/photoelectriceffect].htm
http://www.shsu.edu/%7Echm_tgc/sounds/flashfiles/pee.swt
» Electric Fields and magnetic fields
= Introduction
= Comb with stream of water demonstration.
» Magnetic Field affects stream of ions or current
= Introduction
= (Cathode Ray Tube Demonstration with External Magnets
» Refraction Index, RI
= Introduction
= Refractive Index Demonstration
o D.D. Water
o Dilute sugar solution
o Concentrated sugar solution
o Vacuum pump oil
Electric current induces magnetic field. (Activity 23)
Movement in magnet field induces current. (Activity 24)
Mass Spectrometry
= Introduction
= Jon trap
= M.S, Spectra interpretation of some molecules
» Conclusion: test for learning/acquiring concepts.
= Game of technical words
o Picture drawing
o Poem
o “Charades”

YV VYV
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