- FOUR PLANT PIGMENTS AND
PHOTOSYNTHESIS

st o el le
e plant pigments using chromuiography. and
the rate of phoinsynthesis i isolased chlotoplasis using the dye DPPE

fier of electrons diering the lshi-dependent reactions of photasyntheses reduces DPTF,
a it from blue o colorkess.

o ding thils Lah vou should undersiumnd:

& T chrmimsiography seperates twiar more compoands that arz initinlly
ke koo mixiure

o dhe process of phowoeynthesis;

'- b functlon of plant pigmenis:

& the relaticaship between fight wivelengtin and plotosynthetic rae; ond
o the relationship between Tight intensicy and phedosysthietic e,

lix dulieg this I you shoakd be uble to:

'« spirast plgments and calculase their B valoes;

» deseribe o technioe 1o deiermine phdosvibetic miles,

‘o gumpare phoasymihetic mles st different ght ntensities or different wavelengibs of

- light usng comrobed experiments; and

& pnplain why the mte of phatossmthesss varies under different envirommental conditions.

E 4A: Plant Pigment Chromatography

rrenatopraphy 15 g oseful iechngue for sepasating and sdentilyimg pigments axl ather
fromm el exiraets that comrzin o comgikes misture of molecules, The sodvint moyes up
try capillary nction, which occurs as 3 resalt of the pirsction of sobvent molzesibes o
gl thee antraction of solvent molecalss 10 one mwsher. As the solven moves up

i carries alomg any sahoapees dissolved i il The pigments are camied along o

Takes becanse iy are oot eguadly soluble in the sobvent mxl because they are attrocted,
0l degress. 10 the fibers o thie paper through the formation of mstermolecular bonds,
Tryidrmgen honds.

carmeene, the mos abundant carolene in plants. i3 carried along near the solven) fromt
16 very soduble in the sodvent being med and becaus i forms no hydrogen bonds

s Anotler pigment, anmhiphyl, differs from corotene in test it containg oxygen.
cpbIl s foumd Further from tle solvent front because it is Jess soluble in the solvent and

1 alowed down by hvdrogen bomling 1o il cellubose. Chilorophylis contain oxygen and
el e bousd mers Hghtfy o the paper than are the other pigmenis.
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Chicrophyil a s the primary platosyvmtbetic pigment in plants, A& molecule of chlorophyll o
is Iocnted ot dhe reaction cefiber of phiotosystems. Ceher chiorophyEl o molecules, chiorophyll &
and the carobenaids (thal is, carsdenes and xanthophiylle) caprure lgla enesgy and tramsfer it o
the chiorophyll a a1 the reaction center. Carabenaids also protect the phatasynibelic sysim
from the damaging effects of ultraviclet Hghe,

Frocedurs

Your teacher will deminatsale the spporitus and technigues used in paper chromnotogrphy.
Here is 0 suggesied procedure, ilfustrated e Figure 4.0

1. Dbtain a S0-mi groduased cyloder that has | om of sodvend o che bottom, The cylinder
i tightly stoppened becauss this sofvent {5 volatile, and you should be careful to keep the
stopper of s mach as prssible.

2. Cuia piece of fillés paper thal will be long encagh o reach the solvent, Cut one end of thiz
filezr paper imie p point, Daw a pencil line 15 cm above the poinl.

3, Use 2 coin to extruct the pagments from sploach keat cells, Place a small section of leaf on
the tap of the pencil line, Use the ribbed sitee of the com o crush e cells. Be sare that
the pigmient line is on top of the pencil line, You should repea this procedurs 8 @ 10 nes,
being e U0 use o nesw postkon of the leal each dime.

4. Place the chromalography paper in the cylinder so that tbe polnted end s basely inmersed
i thie solvent Do nor alfow the plement io be in the solveni

5. Stopper the cylindsr When the sofvent is ahowt | cm from the top of the paper, reaove fie
papet and drwediarel mark the logation of the salvent frong before 1t evaponstes.

& Mask the bottom of each pigment band, Mensure the distasce esch plgment migmoed from
ilse bogtom of the pigment origin 1o the bottom of the separated pigment basd In Table 4.1
recond the distance that each froot, including 1he solvent front. moved. Depending on the
species of plant used, you miay e able 10 observe 4 or 5 pigmens bands

Figure 4.1
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s of Results

- atinnship of the distance moved by o pigment bo the discoece moved by the solvent 15 a
it called Ko It can be enlewlated Tor each of the four pigniess using the following feemuole

distunoe pigment naigrated fomm |
R, = distance salvent front mdgeated (o)

”}.-uu:!l., wilues in Tabie 4.2,

" 1.2

= B, for Carten (vl e yebow drangs]

& B, Sar Xarthmpyl (palba)

= R ter Chloespiyll & {WIENE groen o blus geond)
= 1ty b Eibloenpityl b [yelhaw grams fa i gram)

plea for Discussion
What facsiecs ame imvolved in the separation of the plements?
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