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A\ o RESPIRATION IN PLANTS
\

1)Different substrates get oxidised during respiration. How does

/

respiratory quotient (RQ) inw.&,
carbohydrate, fat orprotein is getting oxidised ?

RQ=A/B

What do A and B stand for ?

What type of substrates have RQof1,<1,>17?
Ans. /)\

. . Volume of CO, evolved / \
Resplrator otient (RQ) Volume of O, consumed / ~/
Here, A stands for volume of CO,evotved

) /L Sl

Here B stands for volume of O2 consumed
/N\_

—
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AN RESPIRATION IN PLANTS

If RQ value is 1the Respiratory substrates are carbohydrates

If RQ values is <1the Respiratory substrates are Protein's & fats
— ’
Moy

If RQ values is > 1the Respiratory substrates are Organic acids. — 2| g; é!
e (/_\

Ra,
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AN RESPIRATION IN PLANTS

2) What is the specific role of Fy-F; particles in

respiration ?

Ans.

* Fpis an integral membrane protein complex that forms the
= e e W
channel through with th protons cross the inner membrane.

e The Frheadpifgg_igzg,pexlghgzél_membrane protet\LF’hplex
and contaj ns the S z%)fo'§§EEH;é's of
&

A

V\@ »/\MENBM

| Dﬂ(24&f
QI Dne oo

© Copyrights 2022 by Rizee/ A Product of MyLearning Plus Pvt.Ltd



AN RESPIRATION IN PLANTS

3) When does anaerobic respiration occur in man and yeast ?

Ans.

Anaerobic respiration occurs in the absence of oxygen.
La()e

Man : when oxygen is inadequate for cellular respiration, anaerobic
— —— \

respiration occurs which leads to muscle fatigue; (Pyruvic acid

reduced to lactic acid)

/\_’————'—_\

Yeast : Incomplete oxidation of glucose occurs under anaerobic

e

—

conditions, which leads to formation of alcohol. (Fermentation) __—

W 4
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AN RESPIRATION IN PLANTS

4) What is the common pathway for aerobic and anaerobic

respirations? Where does it take place ?

* Glycolysis —
« Cytosol of the cell
G b il g 28305 1L
S & 01'74
OL/ C\/l }
G Apeh $a 25

\ Y |
/\vc?\ Cyck Fevre 3
' ML
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AN RESPIRATION IN PLANTS

5) What cellular organic substances are never used as respiratory
-—/———\
=

substrates?

Ans.

Pure proteins or fats are never used as respiratory substrates

e
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N\ e, e o 'L\‘”\ RESPIRATION IN PLANTS

6) Why is the respiratory pathway referred to as an amphibolic
pathway? Explain?

L ————

. Aw\ibolic pathway is the one which is used for both breakdown

(catabolism) and build-up (anabolism) reactions.

« Respiratory pathway is mainly a catabolic process which serves to

by provide energy. _~ mMa 5“4(?/% "/'»QQCWQQ /IL\7P

 The pathway produces a number of intermediates.

* Many of them are raw materials for building up both primary and
T =

secondary metabolites. __~

o K5

\md)(j‘k
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AN RESPIRATION IN PLANTS

« Acetyl CoA is helpful not only in kerbs' cycle but it also raw
o A

material for synthesis of fatty acids, steroids, terpenes, aromatic
= — /

compounds and carotenoids

e

« Fatty acids would be broken down to acetyl CoA before entering
ALy Seleh

—

the respiratory pathway when it is used as a substrate. But when

o —

the organism needs to synthesize fatty acids, acetyl CoA would be

withdrawn form the reparatory pathway for it.

N

« Hence, the respiratory pathway comes into the picture both

during breakdown and synthesis of fatty acids.

 Breaking down processes within the living organism

is catabolism, and synthesis is anabolism.
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AN RESPIRATION IN PLANTS

 Because the respiratory pathway is involved in both anabolism

and catabolism, it Ww be better to consider the

respiratory pathway as an Ibolic pathway rather than as a

catabolic one.
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AN RESPIRATION IN PLANTS

7) Write about two ATP yielding reactions of glycolysis. — an4c,ul1¢
Ans. c o sl
« 13 dPGA (disphosphoglyceric acid) looses phosphate group in the

presence of phosphoglycerokinase to form 3-phosphoglyceric
RO o
acid. ADP accepts phosphate group and gets converted to ATP.

hosphoglycerokinase =
1,3 dPGA +ADP Po°POgY >3- PGA+ATP @ ANTE

« Phosphoenol pyruvic acid undergoes dephosphorylatio in the
—\_—/____/—_/ -

—_—

presence of pyruvic kinase results in

the formation of pw_a/cid. ADP accepts phosphate group and
gets converted to ATP .—

pyruvic kinase

2 o I

PEP + ADP

/

Pyruvi id + ATP
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A\ G 5.0k RESPIRATION IN PLANTS

8) The net gain of ATP for the complete aerobic oxidation of

glucose is 36. Explain.
Ans. s L

1) Glycolysis: P N P‘ 0 H/v_,
1. ATP produced by substrate by substrate level phosphorylation C iﬁ'l(’)

Bisphosphoglyceric acid to Phosphoglyceric acick 2 x1=2 ATP
Phosphoengl pyruvic acid to pyruvic acid:2 x1=2 ATP /Q_\ JL\"/()

ATP consumed : for the phosphorylation of glucose and
AL o EA
fructose-6 phosphate: (-2 ATP |

Net gain of ATP: +2 ATP _ -

—2 MP
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AN RESPIRATION IN PLANTS

2. ATP fromm NADH general in glycolysis :

G-3-P to BPGA (2NADH, ead@rp) . 2X2 = 4 ATP
Total ATP gain from glycolysis in the presence of 0, : (Q)gaTP
AQC (A N
| DO y p?
) Wl eV @b*z“”qw(()
L
\\)('ﬂ)\a‘{v1 /é y
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AN RESPIRATION IN PLANTS

2) Oxidative decarboxylatio)n of pyruvic acid / LW y R0z ()b»/ vz
e

Pyruvic acid to acetyl COA
(2 NADH, each worth 3ATP) |y BOU= 13 n (b)2x3 {6 ATP )

- —

3)Krebscycle . —T7 0 (C j,,}c

1.ATP produced in substrate level phosphorylation : succinyl CoA to

succinic acid :2X1=2ATP

,\/ /
2. ATP from NADH : Isocitric acid to Oxalosuccinic acid § VWA D H
2x3=6ATP (~y—= 1§ —neoH
alpha Ketongl CoA :2x3=6ATP
gLl iahbe P

Malic acid to Oxaloacetic acid :2x3 =6 ATP
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AN RESPIRATION IN PLANTS

3.ATP from FADH2 : Succinic acid to fumaric acid 2 POV

Zx2=aatp PN 2P

Total ATP value of Krebs cycle : (éizz].ATp )

Net gain of ATP in aerobic respiration per mole glucose

(a+b+c) : 36 ATP
Q¥ My
% 1 /)UJJ:DM
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RESPIRATION IN PLANTS
PPN RespiraTon ineuants S

9) Give an account of Glycolysis. Where does it occur? Wl\j\}/@_[g,
/ °
the end products? Trace the fate of these products|in both

aerobic and anaerobic respiration. B é’;}f}
Vahucose = 2

Ans.

Breakdown of T molecule of glucose into 2 molecules of pyruvic acid
ALV -

Is called

glycolysis. It was given by Gustavo embed, Otto Mayerhof and

J.Parnas so called EMP patkﬂvay.) W%Aj NS

G&/_@l}ﬂs&ccu@oﬂﬁyruvic acid, 2ATP, 2NADH+H are the
end products in Glycolysis. Pyruvic acid, 2NADH+H are compl

_———/_'

ol@liz,e_dthrough TCA cycle, ETS pathway and produce

36 ATP molecules.

g
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N\ RESPIRATION IN PLANTS

In Anaerobic respiration, pyruvic acid is partially oxidized results in

—

the formation of Ethyol alcohol andfoz. The path of glycolysisis as
follows:9 steps //,, Ae (S

. . . ~
Reactions of Glycolysis: RY- po (;

v

1) Phosphorylation:
S T WY
Hexokitonase
Glucose + ATP > Glucose-6-phosphate +ADP

—_—

2) Isomerisation:

e

Phosphohexose isomerase

Glucose-6-phosphate >Fructose -6-
/__/-
phosphate
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N\ RESPIRATION IN PLANTS

! Hexose /ph-r_'nsphat-e
Fructose- -phusphatn/mmse L
i
Eﬁa] Phosphofructokinase Q QL\OQQ ]
|

Fructosel, G-bisphosphate / w/\
()
Aldolase Trisophosphate \ U \ Q,
Triose osphate ISOMEESE  Triose phosphate ‘> p@

(ghyceraldehyde-3-phos- _— (Dihydroxy
G-3 P.[_'nhal:c (3CWN A acetone /
e phosphate) (3C)
dehydrogenase NADH+H- Q
2 x Triose bisphosphate D QQ Q{q .
(1. 3-phosphoglyceric acid)
(3C)
ADP Phosphoglycerokinase
P R 5 DT
2 x Triose phosphate

(F-phosphoglyceric
acid)

‘fﬂhﬂsphuglycerukjnuac

2 x 2-phosphoglycerate
H,O Enclase

2 x -phosphoglyceraie

AL Pyruwvic kinase
ATP
2 x Pyruvic acid

{3C)

Sreps of glvcolysis
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AN RESPIRATION IN PLANTS

3) Phosphorylation: jj5¢ — (¥ 00

phosphofru tokinase .
Fructose -6-phosphate + ATP > Fructose 1,6 bﬁ

\___/_\_/

phosphate +ADP

4) Cleavage:

' Aldolase
Fructose 1,6 bis phosphate > DHAP+ Glyeroldyhyde 3 -

phosphate
5) Isomerisation:

Triosephosphateisomerase
DHAP » Glyeroldyhyde 3 - phosphate

i A R =
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AN RESPIRATION IN PLANTS

6) Oxidation: ) y\(Qu_

. G-3 pDehydrogenase _
Glyeroldyhyde 3 - phosphate +NAD +Pi > 1,3 bis

PGA +NADH
7) Dephosph |t'-‘MQ/)\
) Dephosphorylation: -

/

_ Phosphoglycerokinase _ _
1,3 bis PGA+ADP » 3- Phosphoglyceric acid (3-
> DIS POA +

e —— ———

PGA) +ATP
8)Intramolecular shift: -

——

Phosphoglyceromutase

3- Phosphologyceric acid (3-PGA)

2 PCA (2-Phosphoglyceric acid)
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AN RESPIRATION IN PLANTS

9) Dehydration:xiloq\
St b=

_

Enolase

2- Phosphoglyceric acid Pi » phoshoenolpyruvic acid
i FF =

(PEP) +H20

10) Dephosphorylation:

_ . Pyruvickfgﬁse .
Phosphoenolpyruvic acid +ADP > Pyruv1{:§5§d +

ATP i _(7’/
L N =2 AT
)UJ Vs 3 Pndﬂ)
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