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Laboratory Instructions

Do not forget to carry laboratory apron, observation book and
other required accessories.
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PRACTICAL PAPER VIII

PLANT PHYSIOLOGY- Il
TOTAL UNITS: 13

. Determination of rate of photosyntl§esis at d§fferent wavelengths of light. 1 unit
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PRACTICAL QUESTION PAPER VIII
PLANT PHYSIOLOGY-III

Time: 3 hours Max marks: 35

1. Separate the photosynthetic pigments from sample A by paper
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PLANT PHYSIOLOGY-III
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1. Determination of rate of photosynthesis at different wavelengths
of light

Aim: To determine the effect of quality of light on the rate of photosynthesis.

Principle: The rate of photosynthesis is very high in multichromatic light when we compare with
monochromatic light, in the monochromatic red light the rate of photosynthesis is higher than blue
light but not greater than white light or mulgchromatig light.

In Monochromatic lighjs#ly 8 chlorophyllls which affe capable tQfbsONag particular wavelength
of light are active inQhotosynth&gis b er chlorophlasgre ipffnactive stge.
In multichromatic liggt different™wavelength of light is simUltaneously gosorbed by different

chlorophylls as a resul®the net yield EM m\/ e high.
Oxygen is a by-prodyg? of ph e rat thesis easured in terms of
amountT ORugen 4 olved time_R phota thes%l encedyy dijePericolours
of lighgt" So, it is studied @e eC : 0 Its efTect on thegate of
the gRotosynthesis K@ i i %ved in unit tim§

Requirent@nts: Nand blueghd yellow

cellophangipape $

pllsaser. ~ SRS O

VLL l\\\
. Take abou% * ' 0 qEER l
Yaird ')}

. Cut health an ﬂkﬁ“ gpyvm apZmder water.
4r: ydrw in the furmBMEEE plag WIH the

. Itisb tert@u andegep tHe cut ends
projecting upwéds, Ygci : w

. Testg#De filled wjth Wler is i ,
@f0tosynthesis |

f0 every5minutes@k 3 :
. Covgr thgs®tUmyvith r g aaerCep it i nlig Bt thaghumber
of airbubbles foryery 51i Take3read|ngs m

. Repeat the same pgcedure wi papers. Ngbulate the results.
. Draw a graph bygaking time Jg mlnutes In aX|s and.the numbeRpf bubbles evolved in
the Y- axis.
Observation: The formawgugst air bubbleg at the cutiend of Hydrijlag#®m. Count the air bubbles
in each setup and record alternately. Undgr direct gunlight, production of more air bubbles is
observed. In yellow light, production of aif"Baopies 1s very less compared to red light and blue
light.

Inference: The amount of oxygen gas collected is more in control setup followed by red, blue,
yellow and green light respectively because the chlorophylls of all types activate in photosynthesis
but under red light the collected gas is more than blue because of the red light is absorbed by the
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chlorophylls more than the blue and remaining colour. The rate of photosynthesis is directly
depending upon the liberation of oxygen as a byproduct, simple it can be measured by its volume.

Quality of light | 0-5minutes | 5-10 minutes 10-15
minutes

Sun light

Re®light

BIU§ light

Hyadrilla

colourless
as control

~
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2. Rate of photosynthesis in different concentrations of Sodium
Bicarbonate (NaHCO3).

Aim: To study the effect of concentration of sodium bicarbonate on the rate of photosynthesis by
bubble counting method.

Principle: During photosynthesis, oxygen i§ evolved @nd carbon dioxide is consumed. The rate of
photosynthesis is measurgg#fy terms of anfount of oflygen evolvegug unit time. Plants can use
g, SO that tlie rate of ghotosyntheg#ls varieSagith concentration of

m concentration of te retulired for g

MUYed&:o#% e numfger of bubbles of oxygen

beakers, tes measuring de%wel, glass rod, giled
saIt heet.

T %

ing twgﬁf Hydrllla!lﬂ)“w to
llllll n
gtM'eranMQMw h aglgss funnel
intowa bundle with a thregff aﬁept e cut ends
4

: of Ww carb ate to the Water in the
beaker at a regulagf i sodium bicarf§gnate is formed in the
beaker.

Initially add O.

dissolved completely. EXgose the setup

5 minutes up to 15 minutes. Then calcu 2\

While counting, discard the very small bubbles. Select only the relatively bigger bubbles of
more or less of uniform size for counting.

. Now increase the quantity of salt as given in the table and observe the effect of this on the rate
of photosynthesis by counting the number of bubbles evolved per minute.
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10. Repeat the procedure by gradually increasing the concentration of salt in water at every step
0.5, 1.0, 1.5 and 2.0 grams. Then study the effect of the varied concentration of sodium
bicarbonate on the rate of photosynthesis.

11. Record the observations.

12. Plot the obtained data on a graph sheet with the concentration of NaHCO3 in X-axis and
number of oxygen bubbles evolved per minute in the Y-axis.

Observation:

The rate of phgje is is at if§ maximump at grams of sodium
bicarbonate.

\ ﬁme&b% evolved aff

5 Bumaigutes 4

2 u
v
. D T L L
nference: \am gy
e : .
) that the/concentration of carbon dioXide playgf an ortat role in

form-of Ricarbonate
of sodUf*misig :
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3. Evolution of Oxyaen during photosynthesis.

Aim: To demonstrate that oxygen is liberated during photosynthesis.
Requirements: Hydrilla plants, beaker funnel, test tube, water and glowing splinter.

Procedure: Fill up the 3/4 of the beaker with water,_Cut healthy Hydrilla plants and place them
under inverted funnel placed in the beakerfThe cut @d of the plant should face the tube of the
funnel. Carefully invert Zp@ 13§ tube filled gvith watergover the stegl Ofnghe funnel as indicated in
the figure. Keep theg@hole set URin the glight.

Observation: As phdgosynthesis occur, Mvge% of the Hydrilla glant, gas bubbles are
released from the cut gygls of thw'ﬁ le CQ%Q at the ggex of the inverted test
tube. 0 &

hen water in &t't i fully removedNgnd a
glowmg splinter is | i and burns.

Inference: roméab @ th%tub is Oxygen.

The oxyg (erﬁod t) is released from Hydrilla plant as a résult of ph@tosyathesis.

LS
L \\¥
{I _’ ! : %\

- ‘F”--_L,,Alr Bubble

— Test Tube

[

_— BeaKer

—— Water
— Funnel

L. Hydrilla Twigs

Fig. 37. Demonstration of evolution of oxygen during photosynthesis.
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4. Mohl's half leaf experiment.

Aim: To demonstrate that carbon dioxide is essential for photosynthesis.

Requirements: A potted plant, wide mouthed bottle with one holed rubber cork, KOH solution,
alcohol, vaseline and lodine solution.

Procedure:

1. Take a wide moye®0 bottIfitted withfhe split co
. Pour small quantRy of KOH See#f0r |nto the bottle Wlaid horizogally.
Inert starch free gr@en leaf into th ghgthe split cork in sucfa way that half of the

leaf blade will be ig#ide the r 0
. See fawile parilT the | the H sol8glon.

. Th'leaf should be at to tis Uwe leaf 1S ®agache etiole¥8T the leaRghould

' keptdlpplng |[¢ter| , :
8L the edg ofSpli I to make

expose 0S
Take qiit th
StarchT St: P gaf i ili i i tissles. Then

BSTer 1tto a ( ecolOt d
e., whenall ¢ racted, pl the bleaﬂﬁlﬂi\lodl e sQtion for a few
inutes. Note

: gumman
Dhservation: e Iea'mammwﬂpl’the hottlebecomes blug

indicatindithe The upper p f the leaf va#rd‘ffemal in the @ottle does

not becomg bl

Inferengs” The lowgr ioxglle o tEe atmOSghere and
synt{g€Sized starch b athesis. insi gottle *absorbed the'®gyrbon
dioxi®e in the air insid not prepare stafth by

photos: ithesis?Bedguse of X ,@ st QI Dxide is
essential Tor photosyMgesis. |

Blue black |
(starch

No starch |

Fig. 5.2.6.5 : Mohl's half-leaf experiment to
demonstrate that CO, is necessary for photosynthesis
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5. Evolution of Heat during respiration.

Aim: To demonstrate that some energy is released in the form of heat during respiration.

Principle: Respiration is a biological oxidation where oxygen is utilized and carbon dioxide is
released the liberation of energy. During respiration, the complex organic materials are broken
down to simple substances like carbon digrese=amemvater with the generation of energy. This
energy is utilized in variousgetabolic actillities and s@me amount iglost as heat.

Materials requiredg@Two therip flask 0 thermofagters, geghinating e dry seeds and two
corks or cotton plugs With a bore T0r fixing the thermometer.

Procedure: one of theghermos f ﬁing sea@s and the other thermo

flask is jfMa§illed v %are ohtly d with a

cork figted with e ther . i the flasks e record®d. The

setuglis kept undistu@ th s are recorded!

Result: Thg ther - i @BTtls a maeed rise in
temperaturf bec d iral in ?orm f heat. The
flask contginin inating se@@s do not’show any change rature. It ha revealed

at is released from the germinating seeds.during re
LA

ve
-
v

.
[
‘~
-
L)
-

:‘ .o
tav L
- oY

e ey
4 <
v
.\.:'u.:

<~
oY
-~ .

InsaC
5o
‘.’.

Thermos Flask with Thermos Flask

Dry seeds with Germinating
(Ungerminated) seeds
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6. Evolution of carbon dioxide during respiration

Aim: To demonstrate the liberation of carbon dioxide during aerobic respiration.
Materials: A bottle or conical flask, two holed cork, bent tube, reservoir with tube and stop cock,
beakers, stand, water, lime water, germinatifig Seeds, &KOH solution.
Procedure:
e Germinating'Qeeds are plagedgime®ottle.

e Itis closed by &cork through thu mserted bent twdice at right angles. The
free lower engg® allow ﬁwater

hrougMa#fother @Q I rre%wnh o@D cloch
The water sea@yater' '@Iosed The see@g are
amguved to @ire

o Waler segls th repla@bea g lime water. Sto clo@fthe eservoir is

opEned airfinside the bottle is driven out.

Result: The a@Jb es co t through theﬁnt tube wﬁ"rwhaker ontmng lime wate

: MEEERW
hich turns mm. O

Brretmsign: T Turling mi

apparentl elea@‘du g germination of soaked seeds.

—

E Bent glass tube
Cork T

Thread

KOH

. Final level of water
solution

Initial level of water

- l" R .~
Germinating seeds Water

Fig. Experiment to show that CO, is given out during respiration
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7. Kuhne's fermentation vessel.

Aim: To demonstrate fermentation by yeasts.
Requirements: Kuhne's fermentation tube, 10% glucose solution, baker's yeast and cotton plug.

Procedure: Kuhne's fermentation tube congisis of 3 vertical and slightly oblique tube connected
with a side bulb. The vertical tube is closed at the ugper end. Fill the Kuhne's fermentation tube
with 10% glucose solutig@®A%d a little of iker's yeas@iinto it and sigaRegell. See that the glucose
solution is completedTilled upNge uprighdarm, and aldgut half gf'the side Bwlb. Close the mouth
of a side bulb with§cotton plug” Keep the Kuhne's ferméMtation tubefin warm dark place
(temperature about 30°

Observgtimg A gagfstarts i #qne time,
the leyfl of sugarsolutio

Inferd@gge: The ye : i e glucose sgifition.

During thi&groce i @ i @ apexg# the tube

replacing e gl ion. in tr?.lbe. he gas on

testing wigh K i ide) i faint smellfpf alcohol
e de if the Cotton plug is removed from the mouth.of the I Ib.O

/71 LA
FTT L L\

gumman
\\‘Illll z

e bl bef
Fer ntati%h process df anaerobic respiration. The enzymes se the Iving yeast
e

cells the (Zgmas pn the substrate(su ion) in the absence Q andgpring about
the incogete oxIidation 8 sugar into alc on dioxide.
Carbondioxide

10% GLUCOSE
— SOLUTION +
BAKER'S YEAST

[

L Sugar solution

A R T

Ty
nely
llllll

T
Allll
'

| |‘|]||
gt

Kuhne's fermentation vessel
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8. Determination of R.Q of carbohydrates, fats and proteins.

Aim: To determine R.Q (respiratory quotient) of different kinds of germinating seeds using
Ganong's respirometer.

Principle: R. Q is respiratory quotient. It refers to the ratio between the volume of carbon dioxide
evolved and volume of oxygen absorbed dugiesrespigation.

Volume of CO» e

R.Q=
Volume of O bsorbed

he process of respfration. In this case the

lated by the formula
CQfevol easwmg+ .
grcess of Co‘released over the amount of O, cons

Pl LA

ed is less fhan O2 utllm
. The R.Q/is calcul
ameEy
‘\:\‘-"/

2N | 'I/

b addltlon of 0H m* time.

e ¢ ‘ 3 of w .
3 R Qis =1, wiln the %ﬁevoﬁp% to the vaglime of O2 absorbed in
: el of brine in main stationa

» than one when the

In this experiment, the volume of COS=ewelweasin respiration is directly measured. But, the
amount of O utilized in the process is determined in directly from the fall or rise in the level of
the brine solution in the respirometer tube. Instead of Mercury, brine solution is used to set up the
experiment as CO> does not dissolve in the saturated solution of NaCl.
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Requirements: Ganong's respirometer, Germinating seeds such as wheat, rice (carbohydrate),
castor or groundnut (fat), pea or green gram (protein), flower buds, saturated solution of NaCl
(brine), KOH, cotton and stand.

Description of Apparatus: Ganong’s Respirometer consists of a glass-bulb connected with a
graduated glass tube. The neck of the bulb bears a hole. The lower part of the glass stopper
which fits in the neck of bulb also bears a sigailaia@la The graduated tube is connected with a
leveling glass tube filled with brine solutiogfby meangof a rubber-tube. Whole of the apparatus
is fixed in a stand.

Procedure:

1. Pour the brine sOjution throUuges# levelling tube; SO, s into the graduated tube into a

definite level.
. See that the level inypoth tube Mxe&iaﬂbadjustin

tion in the graduated

(g

so that wo hogs n@apa That's the
thgoutside air'¥S cut off.
larkness for a definite period to allow the gespiratio ofﬁsee

in the close - _ Q T I L

. At the end he changg irmtiié We¥el o briEolution in th
| ) 7/ )
grad m orfaw;lﬂg onghe menal akepgfa

N\

readings, if there is seﬁll inghe level of
N e’ @tio
rence be iFd ready

actual amount of cgbon dio Eﬁﬁi fra uring the€xperimental period. Let
this be V2 c.c.

12. Record the data gbtained.
Observation:

There is a rise in the level of brine sol@§tion in thg graduated tube.
Volume of carbon dioxide evolved in unit time =
Volume of oxygen absorbed in unit time =

Result:
R. Q of the given material =
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Inference: For the given material R. Q is . This indicates that being a
proteinaceous seed, lesser volume of carbon dioxide has been produced compared to the volume
of oxygen absorbed. After introducing KOH, there is a rise in the level of brine solution due to
absorption of carbon dioxide by KOH.

Conclusion:

No change in the level of saline solution ingyeaiessigamount of O, consumed is equivalent to
the amount of CO> released. There will be o change fh the volume of air in the bulb. Hence it
does not press down nors#K§he saline sollition fromfthe graduateg/ttg, Thus the RQ is
equivalent to 1 or urg#. RQ is Galculated 2§ follows:

RQ = Amount of CO,Qvolved /Amount
In case of carbohydrate (Whe
O2 consumgd

CeH12QF + 607%@F .0 = +H
RQ =fAmount of CO; gv ed ount of O'sumed = O 1 ify

HOLE~— _ _

ng &I %02 is equivalent to volume of

When g are resp asto &
LASS e

groundnut, hust the solu STOPPER

the graduaged tu . e less HOLE

and hencg equ i

olved then

GLASS —

GERMINATING
SEEDS

GRADUATED __
TUBE

BRINE
SOLUTION

LEVELLING

Fig. 16.20 Ganong's Respirometer
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9. (i) Demonstration of Geotropism.

Aim: To prove geotropic movement in plants using clinostat.

Principle: The curvature movement of plant organs in response to the force of gravity is called
geotropism. It has a marked effect on direction of growth of plant organs.

Materials required: Clinostat and potted @ant (7 days old).

Procedure: Clinostgjg® an insyment by Which the effect of lategffl lighTggd the force of gravity
on an organ of plant oot or stenWe® De eliminated. A PO®eggblant maybgffixed in the clinostat

at in any position (vertigal, horizontal o mX) E made to rotate bygClockwork mechanism
in the clinostat. The pla#t can b@ﬁ The dirdgtion of growth of plant

is obseryes 0

Infegghce: The root toysfls Gravity. ce the roo geotropic. Th&stem
growSgyvay from té& itggfonal force. H tem is negati pic.

2 andt cur es upwards
and root Ards. ‘becau [ % the ower side

O

/I‘ l\\

When th d the pI@ is kept ;ﬁnm : rocﬂnd stem gro

orlzontally 0 e nwWardéllik:s}#aus g chfect of gravit

| [ /4
e o]

The Byildi owR is caused by auxin, wth hormone. The stery ar@t tipglsynthesize
auxin in regponse . The bendingi istributi n. Inghe root tip,

the cog#entration oﬁ i more on th ide. This¥gsults in
S ) .

mor&growth on the npositive geotrg@ism.

In We sierPlIp heco@ [ BeGhaLLS, i nd legf Omie upfer side.
This results in more ghgwth M\@r side and hence thg nds ug®ard.

CLINOSTAT

CLOCK WORK
MECHANISM

POTTED PLANT \}

Fig. 21.4. Clinostat.
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9 (ii). Demonstration of Phototropism.

Aim: To prove the phototropic movement in plants.

Principle: The curvature growth movement of plant parts in response to light is called
phototropism. Some plant organs grow towards the light, while others grow away from it. The
cause of phototropic curvature is explained guivasi s of plant growth substances.

Materials required: Phga#ftr8ghic chambeffand 7 day§ old seedling/iTRgpot.

Procedure: 7 days §d SeedlingNw®® pot is placed in (lMewpigtotrophic gfamber. The plant is

watered daily. After o§e week the phot LwiiYhager is open and thefgrowth of the plant is
observed. ‘é ,R b

Infefi@nce: The plan@d ow towards th&®pben window o .., towards g@urce

of light Qe bendi@; resp Phototrg#sm is a
curvature rgove V1t rowth S it i§ stimulated

by an exteghal f i i dap : g toWards light
it is callegl posiging ph@totropism. n

Obseryétion: Tag Iant$c?owa

,//il\\\\\
The photﬁfhi ue to synghesis of au;ff.’;i]‘[mth h rmm The stem ti

ynthesizes thi$ Hor . onch aux\‘ll‘(aﬁ!ﬁade Slfzéads to greate

qrowth on thismea s towa e y1 74
™

pey /4

Closed |
Window @ Darkness

“a
-

LTI EA IS 7 AR SIS S

N S e S S s
00K

;l' o R
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9 (iii). Demonstration of Hydrotropism.

Aim: To prove the hydrotropic movement in seeds.

Principle: The bending moment of an organ in response to stimulus of moisture is known as
hydrotropism. Roots show a tendency to grow towards the source of moisture or water.

Materials required: Conical flask or widg mouthe@ bottle, perforated funnel, saw dust, filter
paper, seeds (cereals) angsfatg

Procedure: A filter Raper is plaCeas®f the perforated tur phe filter pager is kept moist. The
dry saw dust is piled oRthe same and the smwﬁe arranged in a cirglle. Few drops of water
is added to the seeds tggdtelp thei ﬁt “The p qu\)fg’nel is pigged on a wide mouthed

bottle cofffiging er. Aft the dj € Mo f radi®§e of thgse®gkminated
seeds @fe observed. ?

Infer@gge: the radj 0 instead of gromy ally downwgfls in
response t&the fo gravi @ ores tow. the ois@er papgfand grow
upwards al@ngsi e

<)

oo
&
/)]
S
o
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10. Determination of rate of plant growth using Arc Auxanometer.

Aim: To determine the rate of plant growth using Arc auxanometer.

Principle: Using the instrument a small increase in length can be magnified many times. From the
total known magnification, the actual length attained by the plant in a specified time can be
calculated.

Materials required: Argg®X@nometer, smgll potted plant, thread gtegall weight.

Procedure: Arc auxgnometer hay@Ovable lever fixed (O%wgfflley. A thrgd is passed over the
pulley with one end tigd to the growin me ant and the other eg carrying a weight to
keep the thread stretchg®. As thﬁﬁ it length, ey slowlg rotates and the pointer

he h of is recOgded opg#Magnified

moves g@MQn theglradua .
scale f@r 1 hour. ™e actu gth stem is‘ the r@d using*e formulg given

belog. Q
e
X =Thed tanc@ave d by the ‘er in

FEEEN
4= Hours. U (:-lllll

waumey/
ResUIT. Mthe Mter rin tMen growm_l;*,ﬁé pl
35/90 1/2%

= g0 xo.o42*

0.02 mm/day O Arc scale

g="SCale's m icaflion. AR
A /71 LA

ThyefOre, theNgxper
plant growth is 0.02 per
during experimentatigf.

Fig. 2.16 Lever Auxanometer
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11. Separation of photosynthetic pigments by Paper

Chromatography and measurement of Rs values.

Aim: To separate the photosynthetic pigments from the green plant tissues by paper
chromatography.

Principle: The technique of chromatograghy is use@ for separating and identifying substances
present in a mixture. The#SQbstances getfiseparated@ecause of YA different affinities for a

] RS

‘ AAERRWN
Requirementse AcOomd, 2 ot, a pmttlil)l@ iac on troleum ethe
olvent mixture troleum ) V\}& r pgper ber 1, morta
a ing d 9 d )

jar or ChaftBE plit forkmicropge

. Take a long strija 5
concentrated extract in the form of aspot, abodit 3 cm away from the base of the strip, using
fine micropipette. The spot must be within 1 cm in diameter. Care should be taken to avoid
over spreading of the extract.

. Allow the spot to dry for some time.

. Place the strip inside the chromatographic jar containing the solvent mixture (9:1 ratio
petroleum ether and acetone) in such a way that the spotted side of the paper is just
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immersed for 0.5 cm in the solvent. Care should be taken in such a way that the loaded spot
should not be dipped in the solvent.

. Close the chamber with the split cork. Make the setup air tight and another solvent to run
from the basal end of the paper strip almost to the top. Support the test tube on a stand
vertically. Leave it undisturbed for an hour or until the solvent reaches the line marked at

the top.
. After the pigments have got separat@d clearly@in the form of distinctly coloured bands on

BT each pigment, measure

loaded spot andjalso the distan Mgby e solvent.
: g wﬁ d form 4

Chlorophyll b
od \le 6 ;Il‘;\;\\
Dark @! s "

%Eylla

.

% waumey
“Kakfhophyll vI_|ghtye?l¥‘9‘\1=

Carotene Orange yellow

The solvent moves 0
unidimensional paper

Distance travelled by the pigment
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Rf =
Distance travelled by the solvent (D)

Result:

Rf value of Chlorophyll b =

Rf value of Chlorophyll a =

Rf value of Xanthophylh=

Rf value of Canfiene =
Inference: There are bands appear ? amely chlorophyllgh, at the bottom in the
light green colour, chlgbophyll ﬁ ol& E@yll in §ght yellow colour and
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Fig. 41. Demonstration of paper chromatography.
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12. Estimation of ascorbic acid content in plant sample.

Aim: To estimate the ascorbic acid content in a given plant sample.

Principle: Ascorbic acid popularly known as vitamin-C is regularly present in many common
fruits like lemon, sweet lime, orange, chillies, guava etc. The quantity of ascorbic acid can vary
with species, variety, age of the fruit and theymlemmamegmany other factors. Estimation of some can
be done using its reaction wjith a dye calledflichloropfenol indophengl (DCPIP).

An aqueous so i gl i i acidic medium such

as a solution contain )
Yas i in the medium. This
g ok |

Xperiment 1N 0 nd out W amount of ascorbic

500mg),
tes,

small quantimf ditilled X the volu is then mﬂw‘.’rpo |, tHis.solution has t

e taken in the bdiett “-- 1/

\\\II'I/
- - \\\"’// - - -
dkalic acid’is dlssolved in 100 ml of glacial acetic gcid the Bolution is

‘7

mg.of DCPIP d 21 mg O}ﬁﬁﬂ\‘blcar narge dissolved

Plant extract: 5 gra ted plant material i |

acid and ground in a |Iq.e i E‘lj

5 ml of oxalic acid Acetic A€id mixture anfl the solutpn is titrated a®ainst DCPIP solution.

In the Second Phase 1 ml of plant extract is mixed with 5 ml of oxalic acid or Acetic Acid
mixture and the solution is titrated against DCPIP solution. The end point in both cases is the
retention of Pale pink colour at least for 30 seconds.

Observation of end points: the blue colour of the DCPIP turns to pink as soon as it enter the
solution in the conical flask but it quickly vanishes as long as ascorbic acid is available in the
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solution. When all ascorbic acid is exhausted, the pink colour stays for not less than 30 seconds,

image base titration distributed in order to get concurrent values.
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