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~ Massachusetts State

Frameworks

Biology Strand - Energy & Living
Things

16. Recognize that producers (plants that contain
chlorophyll) use the energy from sunlight to make
sugars from carbon dioxide and water through a
process called photosynthesis. This food can be used
immediately, stored for later use, or used by other
organismes.



- Massachusetts State

Frameworks

Physical Science Strand

Elements, Compounds, & Mixtures

5. Recognize that there are more than 100 elements that
combine in a multitude of ways to produce compounds

that make up all of the living and nonliving things that
we encounter.

7. Give basic examples of elements and compounds.
8. Differentiate between comounds and mixtures.

10. Differentiate between physical changes and chemical
changes.
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~ QOutline of Activiti

® Physical Properties of Leaves Activity
® Lab on Leat Chromatography

® ComicLife Cartoon on Photosynthesis
and Respiration
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Tree identification can be accomplished by looking at the shape and pattern of the leaves
on the trees.
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Activity - TREE ID




DOraw the shape of the leaf and show its vein
pattern in this box.

ALTERNATE or OPPOSITE

SIMPLE or COMPOUND

LENGTH OF LEAF: cm

WIDTH OF LEAF: cm

PHYSICAL PROPERTIES:

color, veins, shape, smell, etc

s




\
\

:\ 3
N o
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Draw the shape of the leaf and show its vein
pattern in this box.

ALTERNATE or OPPOSITE

SIMPLE Jor COMPOUND !

—1C
LENGTH OF LEAF:|| [ |cm

WIDTH OF LEAF: cm

PHYSICAL PROPERIIES:

color, veins, shape, smell, etc
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Worksheet
BRANCH SCETCH



Names: Class:
| Tree Number: Branch Letter:
Tree Species:

__Dr'aw yvour branch and label the six leaves you
will be studying.




Step 1: Collect leaf from tree!
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: Quarter

It Deposit the pigment by
,af"/fmllingaquar‘terwera
spinachleaf about15
times to make a heavy
greenline here.







Step 3: Place filterpaper in
alcohol.
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- Step 5: Label and measure
each pigment!




Teacher Tips

Must transfer LOTS of pigment to filter paper
Alcohol level should not go above pigment line
Chromatography can take 30-45 minutes

Pigment front - measure distance pigment moved
from starting line (NOT bottom of the filter paper)

Filter paper or white construction paper works best



Alternative Method




~ Leaf Chromatography

Assessment
Draw and label pictures of their chromatography :strip.

Measure the pigment fronts and calculated the Rf
(retardation factor) value for each pigment.

Answer conclusion questions about the process of
chromatography, the data collected in the lab, and
supported/rejected their claim based on their
evidence.

Measure and calculate the Rf value for a
chromatography sample.



Name Class

” Leaf Chromatography Lab

Problem: Do green leaves contain other pigments?

Claim:

Background Information:

Several substunces mixed together but not chemically combined 15 called a mixture. Mixtures can be
separated by different physical techniques. For example, salad is mixture that can be separated by picked
out the different pieces with your hands. Salt water is o mixture that can be separated by evaporating off the
water and leaving the salt behind. Chromatography is another way to separate 2 mixture and one of the
muost useful techniques chemists have to analvee everything from biwlogical materials to finding clues at a
CIIME SCene.

Paper chromatography is a technique that uses lter paper to separate and identify the different substances
ina mixture, [0 works on the idea that different pigments will travel through a piece of filler paper al
different speeds. A sample mixture is placed on the flter paper. The paper is then placed in a solvent,
usually water or alcohol. We will use alcohol in our lab. The substances in the mixture dissolve in the
aleohol and move up the paper. . The heavier substances move up the paper more slowly. The lighter
substances move up the paper more quickly.

Think of chromatography as a race and you'll find it's much simpler than it sounds. Waiting on the
starting line, you've got a mixture of chemicals in some unidentified substance, just like a group of
runners at the starting line. When 2 race starts, runners soon spread out because they have different
ahilities. In exactly the same way, substances in a mixture spread out over the filter paper because they
travel at different speeds.

We will use paper chromatography to identify the pigments in a leall The key w identifving the different
pigments in the leafl i measuring how far the pigment has traveled from its starting point. Be very precise
i your measurements, You will caleulate the Riretardation factor) value for cach pigment. This factor is
caleulated by comparing the distance the aleohol has moved with the distance the pizment has moved.

Materials: Coffee filter, ruler, pencil, leaf, coin, isopropyl alcohol, beaker, tape, colored pencils




Safety First:
Procedures: Do NOT touch, smell,
or taste the alcohol.

1. Get a piece of coffee filter paper that is 3 cm wide.

2. Make a pencil mark {do not use a pen!) on the coffee filter 2em from the bottom.

3. Using a coin, rub a leaf onto the line that you just drew at the
bottom of the filter paper. Keep rubbing until a lot of pigment has
been transferred.

4. Pour aleohol into the beaker until it is about | cm high.

5. Carefully place the bottom portion of the filter paper
(closest to the line vou drew) into the jar. The bottom of
the paper should come into contact with the aleohol but
the aleohol should not touch the pigment line.

b Use a piece of tape to secure the filter paper to the rim of the jar.

7. Wait 15 to 20 minutes for the chromatograms to develop.

& Remove your filter paper from the jar and place it onto the table.

ZIHFY Pablicaioes International Inc

9. Use a pencil (do NOT use a pen!) to mark where the alcohol stopped as it moved up the filter paper.
It should still be wet! This is called the alcohol or solvent front.

10. Let the filter paper dry for about a minute.

11. Use a pencil to mark the highest point of each pigment {color).

12. Draw vour results below using colored pencils and label the pigments.

13. Using a ruler, measure the distance (in cm) between the pigment origin (the line you drew on the
bottom of the filter paper) and the highest point of each pigment. Record your data in the chart
provided. Note: depending on the type of leaf that you use, vouw may not see all of the pigments

fisted on the data table.

14. Measure the distance between the pigment origin and the solvent front (the highest point the
aleohol traveled). This number should be the same for each pigment. Record data in the chart

15. Using the formula provided, calculate the Bf value for each pigment and record on the data chart.




Observations & Data:

Pigment Identification:

Chlorophyll a - blue/green
Chlorophyll b - yvellow green
Kanthophyll - vellow
Carotene — orange
Anthocyanin - red

Drata Table 1: Figments in Leaf

Chilorophyll a | Chlorophyll b | Xanthophyll

Pigment

Origin 2em 2em 2em

Carotene

2em

Anthocyanin

2em

Pigment
Front

Alcohol
Front

R Value

Pigment Front: distance moved by pigment from original spot
Alcohol Front: distance moved by alcohol from original spot

FeValue = Figment Front

Aleohol Front




Conelusion Questions: Please answer in complete sentences!

1. Why is paper chromatography an appropriate technique to use to determine if different
pigments are present in a leaf?

2. How does paper chromatography work?

3. Was your ‘claim’ correct? Use vour results to support your answer.

4. Based on what vou have leamned, explain why leaves tend to change color in the fall.




3. Use the chromatography below to complete the data chart.

Solvers Frons ({ 2em
fromt sofvens from

Narathophol! (Pewn)
Cerrateme (7. 7cm)

Cheroplll a (5. 2ot

Clilorapdyell b (4. Tem)

Pigment/Sofvenr Origin (1om)

o
=
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Chlorophylla | Chlorophyllk | Xanthophyll

Pigment Origin

Pigment Front

Solvent Front

Rf Value




Chemical Reactionsin =~
Leaves

Carbon

s B Carbohydrates
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Photosynthesis & Respiration

® Poem, video, and Brainpop clip introducing
Photosynthesis and Respiration

® PowerPoint and background readings on the topic
¢ Kinesthetic activity modeling the compounds

e (Chart on similarities and differences between the
two processes

® Differentiated fact sheet showing chemical equation,
reactants, products, and location of each process



Name: Date: Class:
Cell Processes Fact Sheet

Directions: Fill in the information needed to complete this fact sheet on photosynthesis and respiration. and fermentation,

Chemical Equation Reactants - Products - Location
) Substances |\ Substances :




Date:
Cell Processes Fact Sheet

Reactants: Substances Products: .'Er.tb.ﬂancﬁ e
MNeeded Produced

(including quantity) (including quantity)




Cell Processes Fact Sheet

Reactants
(including quantity)| (including quantity)

Produce 6 CO; + 6 H:0 M 1 molecule of sugar | Chloroplasts




Photosynthesis & '
Respiration Cartoon

[ am in desperate need of energy! Money is
tight, so I am only looking to purchase one
glucose molecule. Using the software
ComiclLife, your task is to make a cartoon
explaining how organisms obtain energy. Be as
creative as you want!


C:/Users/Rich/AppData/Local/Temp/photo-cartoon.docx
C:/Users/Rich/AppData/Local/Temp/photo-cartoon.docx
C:/Users/Rich/AppData/Local/Temp/photo-cartoon.docx
C:/Users/Rich/AppData/Local/Temp/photo-cartoon.docx
C:/Users/Rich/AppData/Local/Temp/photo-cartoon.docx
C:/Users/Rich/AppData/Local/Temp/photo-cartoon.docx

Photosynthesis & Respiration Cartoon

Task:




Template to Make Cartoon
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Cartoon

Requirements

Covers processes in depth with defails | Explains the processes, Subject Includes essential information abeut | Both precesses lack defail,
ard examples, Subject knowledge is knowledge is geod, the processes but there are ore or Cantent knowledge is questionable.
excellent, two factual errors, More than twe factual errars,

All of the substances are carrectly One of the substances is not identified | Twa of the substonces ore not Three or more of the substances
spelled and identified, or spelled correctly, . identifiedaf spelleg are rat idertified
Lo T 2 . 4 y - >
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IN THE SECOND STAGE OF
PHOTOSYNTHESIS, THE PLANT
USES THE STORED ENERGY TO
MAKE FOOD.-

-TWO REACTANTS NEEDED FOR
THIS STAGE: CARBON DIOXIDE
AND WATER-

~CARBON DIOXIDE-THROUGH
THE STOMATA UNDER THE LEAF
AND WATER MOVES THROUGH
THE XYLEM.-

~CHLOROPLASTS, WATER AND
CARBON DIOXIDE GO THROUGH
CHEMICAL REACTIONS
POWERED BY THE ENERGY
FROM THE FIRST STAGE.
-SUGAR AND OXYGEN-
PRODUCTS OF THE CHEMICAL
REACTIONS.

~FOOD- GOES THROUGH THE
PULAE

THE FIRST STAGE CAPTURES ENERGY
FROM THE SUNLIGHT.
-CHLOROPLASTS IN THE PLANT CELLS
ARE THE ENERGY |S BEING CAPTURED.
=IN THE CHLOROPLASTS, THERE 1S

CHLOROPHYLL -
—CHLOROPHYLL DIVIDES WATER INTO

HYDROGEN AND OXYGEN.
“WATER COMES THROUGH ROOTS AND

GOES THROUGH THE XYLEM.
—OXYGEN RELEASED |N THE AlR THROUGH

THE STOMATA.-
—ENERGY-IS MADE TO CONTINUE THE NEXT

STAGE OF PHOTOSYNTHESIS.

ENVIRONMENT FOR PHOTOSYNTHESIS:
LOTS OF SUNLIGHT, WATER, AND
OXYGEN.-

& MOLECULES OF CARBON DIOXIDE
GAS, & MOLECULES OF LIQUID
WATER, AND SUNLIGHT ARE
REACTANTS- 1 MOLECULE OF SOLID
SUGAR AND & MOLECULES OF
OXYGEN GAS ARE PRODUCED-

THE MOLECULAR FORMULA:
G CO2 + 6 H2O ————— > CeH1206 + @

THE LEFT SIDE OF THE EQUATION
REPRESENTS THE REACTANTS FOR
PHOTOSYNTHESIS- THE RIGHT SIDE
OF THE EQUATION THE PRODUCTS OF
PHOTOSYNTHESIS. OXYGEN GAS 1S

| RELEASED INTO THE AlR- MOST OF

| THE OXYGEN FROM THE AIR 1S IN THE

ATMOSPHERE. THE SUGAR
| ARE USED FOR FOOD,
MOLECULES ARE U CD RATERIALS

L)
MADE INTO DI
SUCH AS GLUCOSE- THEY ARE

STORED FOR LATER USE-

\
-




H C O H
FOOD MOLECULES AND i ((». H .(| (
RELEASE THE ENERSY H- O C 0 H
—LIVING THINGS, ALL OF
THEM, GO THROUGH
RESPIRATION

-TWO STAGES OF

BESPIRATION

H OH

@ Hydrogen

@ carbon

W Oxygen

-FIRST STAGE OF

CELLULAR Béspla‘gﬁN N )
"s L Rss - : CELLULAR
CELLS OBTAIN ENERGY 7 \[' i RESPIRAHGA=IN Frip
: CYTOPLASM

-6GLUCOSE BROKEN
DOWN INTO SMALLER
MOLECULES,
RELEASE A SMALL
AMOUNT OF ENERGY

1 MOLECULE OF SOLID SUGAR, &

WATER ARE SUBSTANCES-

pieoronesies e | | oWy o
s s amanore || RE gl | NS Cal\on; %smm’hn

THE MOLECULAR FORMULA:

PLANTS

CoHIZOG + & 02 ————— >6co LS .
HZO + ENERSY et W |[envieonmenT FoR ceLLULAR
oS RESPIRATION: ENERGY, OAXYGEN, AND

JULIA TSENG CLASS 3

ATP synthase particles
A

Carbon

[ml‘ﬂ‘:&, &5 dioxide
Water

Inner membran:
Outer membrane

PHOTOSYNTHESIS
AND RESPIRATION
ARE OPPOSITE
PROCESSES-
~WHAT 1S USED
DURING
PHOTOSYNTHESIS

\S CREATED

| DURING
| RESPIRATION

-WHAT 1S CREATED

| DURING
PHOTOSYNTHESIS
|S USED DURING
RESPIRATION
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ALWAYS FEEL
LIKE | NEED

RE ENERGY!

)

|

WFEELING

"1 ALWAYS HAVE
THAT THREE
{ "All OCK

NEVER KNEW

THAT WHEN | ATE

FOOR, | WOULD
BE GAINING
ENERGY!

wowl, 1 ‘
SHOULLD
TEADE THIS
MONEY IN FOk
LEAVES! 4

PTFE ONLY THE |2 B "
WAS A WAY TO ——]
GET MOKE
SUGAK AN
ENEREY!

HEY! LOOK AT
THESE

COMMERCIALS!

FORMU

THROUGH-GUT THE BAYT W WhLL, &
GAN HELP! RESPIRATION (8 Tui
OF SUGAR MOLBEULES
£ 588 ot A
SUPPLY OF inuhvrl
MOLECLLES ARE BROK

PARTS. THEN, IN THE Mi MI‘T
MOLBCULES f ARE Q

THE FORMULA ? :v
PHOTOSINTHESIS . :

@HgO + ENERGY. TH
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CESPIRATION HELPS ME STA ~ A&
ACTIVE AND AWAKE- ALL | NEED TO NGl
DO 1S USE OXYGEN AND GLUCOSE, -
TO MAKE CARBON DIOXIDE, WATER
AND MOST {
IMPORTANTLY ...ENERGY!

INALLY! PHOTOSYNTHESIS 1S A
WAY FOR ME TO USE CARBON
DIOXIDE, WATER, AND SUNLIGHT,
TO PRODUCE GLUCOSE AND
XYGEN! MY LIFE 1S COMPLETE

I FEEL S

LOOK! I HAVE
AWAKE NO

LEAVES NOW! T
CAN GET ALL THE
GLUCOSE |
WANT!







Working with PHOTOSYNTHESIS for plants

Ingredients:

6 molecules of Lliquid water,
~6 molecules of carbon dioxide,

~sunlight

& COz + & H20 > CsHuozn + 6 0O

Ingredients:
~1 molecule of sugar
~6 molecules of oxygen

CeH120, + 6 0, #9926 Co, + &H,0,

Working with RESPIRATION for animals

i

Skr;l. Mix the 6
molecules of of water
and 6 molecules of
carbon dioxide together.

SQPJ: Let blended

) ingredients sit in the sun.
When it's readv you will
" | have...

| 1 molecule of sugar and &
molecules of oxygen gas.

‘ Congratulations, you have
i kol completed Pkcl:sgulkesiﬁ!f :

&QBL@\& the molecule
| of sugar and & molecules
of oxygen together.

Stefz 2: Let mixture sit in
the rain or shine and
when it's done, you are
szk with...

& molecules of carbon
dioxide, 6 molecules of
— “= water and LOTS of energy,
you have comPLeted

respimki.onf ev\jmjf




— USE ENERGY FROM THE SUN

= TO MAKE FOOD, HAPPENS IN
THE CHLOROPLASTS WHICH
MAKE CHLOROPHYLL

JOSHUA TROTT/
?/23/11 CLASS2

PRODUCTS

. ‘
44/ »
-+ / 1// . .....> B'ultﬁ,ﬁﬂ,g"»’\ ™
Ll | oxygen
& WATER/ & CARBON DIOXIDE/ |
SUNLIGHT H>O FROM e, s oihTiE Ztﬁvgg/s = & OXYGEN
THE ROOTS
THROUGH LEAVES THROGH THE FLOWS ©z ceTS
THE XYLEM STOMATA Lsioe o e
PHLOEM I\ﬁ;”e
USE FOOD TO MAKE
ENEEGY, IT HAPPENS
- THE MITOCHONDRIA
PRODUCTS
oxygen | e
SUcER/ ' :
& OXY&
2;#2.?425 s EN/O3 g & WATER/H,0 WE & CARBON DIOXIDE/ ENERGY
EATING FoOD OBTAINED FROM OUR  SWEAT WATER OU OF €02 \JE BREATH

LUNGS

OUR BODY

out
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http://www.arborday.org/trees/wtit/

Picture Websites

Slide 4 —Tiree through the season http:///Www.rtipertid.at/examples/treeigif

Slide 5 - Fall color http:/ /brucefong.files.wordpress.com/2010/10/autumn-trees.jpg

Slide 6 - What Tree 1s That? http:/ /www.arborday.org /trees/ eraphics/wiit-logo.gif

Slide 6 - Alternative or Opposite Buds http:/ /www-
saps.plantsci.cam.ac.uk/trees/images/altopp.gif

Slide 6 - Simple or Compound Leaf http:/ /littleaustinite.com/wp-
content/uploads/2009/10/35-05-SimpleCompoundl.eaf-L..gif

Slide 6 - Veins, Shapes, & Margins
http:/ /www.enchantedlearning.com /subjects/plants/ gifs /leafmargins.GIF

Slide 6 - Leaf Identification Chart http:/ /cdn-media.gardenguides.com

Slide 8 - Leaf Changing Color
http:/ /www.charliechestnut.org/Phasel /TACFEgifs/LeafAnim.gif



http://www.rupert.id.au/examples/tree.gif
http://www.arborday.org/trees/graphics/wtit-logo.gif
http://www.arborday.org/trees/graphics/wtit-logo.gif
http://www.arborday.org/trees/graphics/wtit-logo.gif
http://www-saps.plantsci.cam.ac.uk/trees/images/altopp.gif
http://www-saps.plantsci.cam.ac.uk/trees/images/altopp.gif
http://www-saps.plantsci.cam.ac.uk/trees/images/altopp.gif
http://littleaustinite.com/wp-content/uploads/2009/10/35-05-SimpleCompoundLeaf-L.gif
http://littleaustinite.com/wp-content/uploads/2009/10/35-05-SimpleCompoundLeaf-L.gif
http://littleaustinite.com/wp-content/uploads/2009/10/35-05-SimpleCompoundLeaf-L.gif
http://littleaustinite.com/wp-content/uploads/2009/10/35-05-SimpleCompoundLeaf-L.gif
http://littleaustinite.com/wp-content/uploads/2009/10/35-05-SimpleCompoundLeaf-L.gif
http://littleaustinite.com/wp-content/uploads/2009/10/35-05-SimpleCompoundLeaf-L.gif
http://littleaustinite.com/wp-content/uploads/2009/10/35-05-SimpleCompoundLeaf-L.gif
http://littleaustinite.com/wp-content/uploads/2009/10/35-05-SimpleCompoundLeaf-L.gif
http://littleaustinite.com/wp-content/uploads/2009/10/35-05-SimpleCompoundLeaf-L.gif
http://www.enchantedlearning.com/subjects/plants/gifs/leafmargins.GIF
http://www.charliechestnut.org/Phase1/TACFgifs/LeafAnim.gif
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Slide 12 - Maple Leaf Branch
http://media.photobucketicom/image/20091106 maple leaves/letspamtnature/20091106: maple_leave
S.PS

Slide 14 — Colored Leaf Chromatography http://www.mwt.net/~bionorse/Chromatography%201.gif

Slide 15 -Quarter over leaf
http: / /www.phschool.com/science/biology. place/labbench/lab4/images/quarter.gif

Slide 17 - Leaf Chromatography http:/ /www.mwt.net/~bionorse/chromatography7202.gif

Slide 18 - Leaf Chromatography Results
http:/ /herbarium.desu.edu/pfk/page25/page26 /page28/files/page28 5.ipg

Slide 21 - Pedestal http:/ /4.bp.blogspot.com

Slide 21 - Leaf Chromatography Samples
http:/ /2.bp.blogspot.com/ 7kK4 MIEDEY /TI4jlw_COnl/AAAAAAAAJqw/IxKkITA9ir60Q /s400/IMG

1748.]PG

Slide 23 - Photosynthesis
http:/ / dbscience2.wikispaces.com/file/ view / photosynthesis.jpg/73300899/ photosynthesis.jpg


http://parenting.leehansen.com/downloads/clipart/autumn/images/maple-leaf-border.gif
http://parenting.leehansen.com/downloads/clipart/autumn/images/maple-leaf-border.gif
http://parenting.leehansen.com/downloads/clipart/autumn/images/maple-leaf-border.gif
http://parenting.leehansen.com/downloads/clipart/autumn/images/maple-leaf-border.gif
http://parenting.leehansen.com/downloads/clipart/autumn/images/maple-leaf-border.gif
http://us.123rf.com
http://media.photobucket.com/image/20091106_maple_leaves/letspaintnature/20091106_maple_leaves.jpg
http://media.photobucket.com/image/20091106_maple_leaves/letspaintnature/20091106_maple_leaves.jpg
http://www.mwt.net/~bionorse/Chromatography 1.gif
http://www.phschool.com/science/biology_place/labbench/lab4/images/quarter.gif
http://www.mwt.net/~bionorse/chromatography 2.gif
http://herbarium.desu.edu/pfk/page25/page26/page28/files/page28_5.jpg
http://4.bp.blogspot.com
http://2.bp.blogspot.com/_7kK4_M1EDEY/TI4jIw_C9nI/AAAAAAAAJqw/Ixk1TA9ir6Q/s400/IMG_1748.JPG
http://2.bp.blogspot.com/_7kK4_M1EDEY/TI4jIw_C9nI/AAAAAAAAJqw/Ixk1TA9ir6Q/s400/IMG_1748.JPG

