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. PHOTOSYNTHESIS - Synthegie of organic molecules (e.g. 6LUCOSE) from inorganic matter ( and CARBON DIOXIDE).

The detailed process of (% &® o ) ‘,b

hotogynthegie ig covered in HL
e GCO) + 6”20 9 CG ” 1206 + 602 Oxygen ((_)7). ie releaged ag a bgprqduc’r
' by the QEIIHIHQ of water (photolygie)

PLANT CELL
. ! using light energy

THYLAKOID “~s Hydrogen (H) along with €0,

are uged to form GLUCOSE

CHLOROPLAST

AUTOTROPYS W Organiemg that can synthesize organic matter (food) from inorganic matter (seen in BA2).
Qelf  Feeding W [f autotrophe use light to make their food: PHOTOAUTOTROPHS

When a PLANT CELL ig exposed to ' 1117, one of two
(/O halis U 6uT? | /> things can happén:

Sunlight ig a mixture of different colore of light. Colors can be
geen when you let sunlight page through a prism ag it
geparateg the lighte which have different wavelengthe (colore).

Abgorb that wavelength
(energy absorbed and uged)

Reflect that wavelength
(energy not abgorbed & color seen)

Chloroplast N

(organelle)

i INCREASING ENERGY |

VE. . " | 204
|
! U\'}”c"“‘s'"ﬁ i | PHOTOSYNTHETIC PIGMENTS found ingide plante are regpongible
gammaraye - |rcraye b'ghfl[ infrerod redio waves for absorbing light. But different piﬁmenfg will abgorb and
bl gt reflect different wavelengthe. Usually, a green plant will contain
Higher - Lower the pigment called CHLOROPHYLL within the chloroplagts ~ giving
Energy Energy ite green color.
400nm 430 nm 500nm 560 nm 600 nm 650 nm 140 nm
nmm nvmm—»vaof}%ﬁ[ ~ : RED & BLUE light well absorbed (uged)
GREEN light ig reflected (not uged, gives color) .
You need to remember the f/ TRY FOR YOURSELF! .
approximate wavelength (in nm) Which colore are best abgorbed, and
for each of the colors. ; which ig reflected in a carrot? ﬂ
/ TeachMe
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‘ Some examples of pigments include:
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/
, g

b Y
‘ _ CAROTENE "ﬁ&h of the pigmente and their concentrati n
are unique to each plant gpecies,
_ . SR , leading to variationg in color and shade!

CAROTENOIDS

ABSORPTION SPLCTRUM

ACTION SPLCTRUM

Chlorophyll b
Chlorophyll a

ABSORBANCE
PHOTOSYNTHESIS

50 500 550 600 650 100 400 450 500

WAVELENGTH (nm) WAVELENGTH (nm)
ABSORPTION SPECTRUM ACTION SPECTRUM
Repregents the amount of light (enerqy) being absorbed by the Repregents the rate of the photogynthetic process being
photosynthetic pigments. carried out by the pigment.

type of photosynthetic pigment

Varieg depending on the type of photogynthetic pigment pregent. <% Varieg depending on fhepregem

Chlorophylle 4and Ahave a high absorption of light energy in the | Chlorophylle 2and 4 create a relatively high efficiency rate of
violet-blue and red-light wavelengths. photosynthesig.

Pigmentz like carotencids abgorb light energy at different s Pigments like carotencidg allow photosynthesie at different
wavelengthe compared to chlorophyll g2and 4 wavelengthg.

Other pigments exigt that are not ag efficient ag absorbing light | Other pigmente exigt that are not ag effective at achieving
enerqy ag chlorophyll gand 4 high rateg of photogynthesig ag chlorophylle aand 4

pml/\)odden rod -
Each of the pigmente that a plant pogcese can be

—T—> Solvent front separated using CHROMATOGRAPHY

Carotene

Those pigmente most soluble in the colvent will travel farther up the paper
compared to thoge lese oluble in the golvent.

Xanthophyll | Pigmente Different golvente will result in a different separation outcomes.

mssssmmn | Chlorophyll a
m— | Chlorophyllb | Distance moved by substance

‘ Ri=—2 \
NS —> Leaf ctain Distance moved by golvent

\—j_) Solvent

NOTE: A pigment which travels up farther up the chromatography paper does
f — ye not indicate there i¢ a higher concentration of it. Higher concentration il @Me

show ag a thicker band. § g
. a
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: FAGTORS AFFECTING
Photogynthegie

LIGHT INTENSITY CARBON DIOXIDE

CONCENTRATION TEMPERATURE
PLATEAU PLATEAU Enzymes becorne
A , " | A , A \ A / denatured
2 Enzymes already % Enzymeg already %
= working at maximal rate = working at maximal rate = Increased
= = = molecular
§ g é co[ligioig
& & =
= = =
= = E
. _ . . . ~. * .EE ‘\A E
; ; ; @ @ e B0 [c
(0, CONGENTRATION
LIGHT INTENSITY TEMPERATURE
Aq LIGHT INTENSITY or CARBON DIOXIDE CONCENTRATION increage, it The higher the TEMPERATURL, the fagter the moverment of the
caugeg the rate of photosynthegis to accelerate until moleculeg (higher kinetic energy) and hence the higher odds of
oceurg becauge the chloroplagts are workine at their maximum colligion. Excessively high temperatures can lead to enzyme
capacity. Beyond a certain point the rate of photogynthesis willnot (AR alteration of protein tertiary structure) leading
increage, a¢ hydrogen and oxygen are the limiting reactants. to enzyme malfunction & reduced rate of reaction.
M, b
otosyntnesis &
& ;\‘,:
G
BIOMASS Pl . busbls
G
InooonnEon - ()7
Neutral Alkaline (bagicl= / 2%
The pH Seale /
s‘ ( ° o ) ))
The MASS of plants ig an indirect CO,, makeg water acidic. n the O production oceurs with
reflection of photogynthetic rate, a¢ an procese of photosynthesis, it ig uged photogynthegic. Can directly be .
increage or decreage in biomags can be uﬁ. Hence the more photosynthesig, obgerved uging our eyes ag BUBBLES,
cauged by a variety of factors ag well ag the leag CO, in the water, thug the but aleo with other more accurate
the photogynthetic rate. higher the PH (more bagic). methods (such ag Photogynthometer).
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PHOTOSYNTHESIS ig virtually zero at night, but CELL RESPIRATION i congtant.
When meaguring the rate of oxygen production or carbon dioxide intake, it
(L ie poggible to directly measure the photosynthetic rate... if a correction i

— made for cell regpiration!
W- of - correclion———

Ouring an experiment, you use a Bhotogynthometer to meagure the amount of oxygen produced S i s g
by a plant over M hours, your findings are ag follou: 8 nL Ead
- ™ At midnight — the plant ugee 5 unite of 0 per hour.

¥ At midday - the plant hag a net production of 10 units of 0z per hour. i
Thermorneter <_f— (
Conclugion: during the night, ONLY CELL RESPIRATION ig oceuring, thererfore the rate of cell H
regpiration i¢ 5 unite of 0 per hour. During the day, the net production of 10 unite of 02 perhour oy |
i¢ a combingtion of PHOTOSYNTHESIS AND CELL RESPIRATION, ’rﬁerfore, the RATE OF PHOTOSYNTHESIS '—J—'gmf el
can be caleulated to be 5+10 during the day, or 15 units of 0; per hour. i —
Photogynthometer







