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Respiracao / Fotossintese

PHOTOSYNTHESIS RESPIRATION
CO, + H,0 - O, + SUGARS SUGARS + 0,— H,0 + CO,
0, Co, co,
PLANTS SUGARS AND MOST
ALGAE OTHER ORGANIC LIVING H,0
SOME BACTERIA MOLECULES ORGANISMS

USEFUL

CHEMICAL
BONDS

Figure 3-10 Essential Cell Biology, 2/e. (& 2004 Garland Science)

http://www.accessexcellence.org/RC/VL/GG/ecb/photosynthesis_respiration.html



Respiracao / Fotossintese

Photosynthesis Respiration

produces food uses food

stores energy releases energy

uses water produces water

uses carbon dioxide produces carbon dioxide
releases oxygen uses oxygen

occurs in sunlight occurs in the dark as well as light

http://extension.oregonstate.edu/mg/botany/respire.html



Respiracao / Fotossintese

http://bioactive.mrkirkscience.com/08/ch8c1.html



Breves Sobre a respiracao Aérobia

f !
Electrons Electrons carried
carried via NADH and
via NADH FADH,
GLYCOLYSIS
Glucose[— > > >Pyruvate
Cytosol Mitochondrion
4 4 ~
Substrate-level Substrate-level Oxidative
phosphorylation phosphorylation phosphorylation

Copyright & Pearson Education, Inc., publishing as Benjamin Cummings.

http://kentsimmons.uwinnipeg.ca/cm1504/respiration.htm



Breves Sobre a respiracao Aérobia
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CgH 206+ 60, + 6H,0 —36 CO 5+ 12 H,0 +
Energy (in the chemical bonds of ATP)

http://bioactive.mrkirkscience.com/07/ch7c1.html



A mitocondria: estrutura e tipos de reaccoes bioquimicas

crista

o/

matrix

inner membrane

outer membrane

A Mitochondrion in section

http://www.mrlenze.com/Assignments/Biology/Chapter%207%20Cellular%20Respiration/Notes%20-%20Cell%20Respiration%20&%20Photosynthesis.pdf

http://library.thinkquest.org/C004535/media/mitochondrion_em.gif

Inner
membrane

Outer
membrane

Matrix

Figure 6-1
Biology of Plants, Seventh Edition
© 2005 W.H.Freeman and Company



A mitocondria: estrutura e tipos de reaccoes bioquimicas

http://www.kidlink.org/spanish/kidproj-spanish/celula/images/mitocondria.gif

B hrand externa Matriz mitocondrial

http://professores.unisanta.br/maramagenta/lmagens/ANATOMIA/mitocéndria%20-%20esq%20-%20extr.euita..omp



A mitocondria: estrutura e tipos de reaccoes bioquimicas

perimitochonrial space
Inner membrane

Matrix

mitoplasm

Cristae

http://fig.cox.miami.edu/~cmallery/150/cells/sf6x8.jpg



A mitocondria: estrutura e tipos de reaccoes bioquimicas

Randy Moore, Dennie Clark, and Darrell Vodopich, Botany Visual Resource Library & 1988 The McGraw-Hill Companies, Inc. All rights reserved.

Three-dimensional Model of
a Mitochondrion

Double OQOuter membrane Cristae

membrane L Inner membrane

(a)

http://www.science.siu.edu/plant-biology/PLB117/JPEGs%20CD/0077.JPG

http://cache.eb.com/eb/image?id=22489&rendTypeld=4
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A glicdlise
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A glicdlise

Cytosol

Glucose

8 8

2 Pyruvate

R

http://www.mrlenze.com/Assignments/Biology/Chapter%207%20Cellular%20Respiration/Notes%20-%20Cell%20Respiration%20&%20Photosynthesis.pdf



A glicdlise

E e e o

Cytosol Mitochondrion

Substrate-level
phosphorylation



A fermentacgao alcodlica e lactica

Glucose
= CYTOSOL
No O, present O, present
Fermentation Cellular respiration

MITOCHONDRION



A fermentacgao alcodlica e lactica

http://www.emc.maricopa.edu/faculty/farabee/BIOBK/BioBookGlyc.html

2 Ethanol

(a) Alcohol fermentation

Copyright @ Pearson Education, Inc., putishing as Benjamin Cummings. http://kentsimmons.uwinnipeg.ca/cm1504/pyruvate.htm



A fermentacgao alcodlica e lactica

http://www.emc.maricopa.edu/faculty/farabee/BIOBK/BioBookGlyc.html

2 Lactate

(b) Lactic acid fermentation

Copyright & Pearson Education, Inc., publishing as Benjamin Cummings. Nttp://kentsimmons.uwinnipeg.ca/cm1504/pyruvate.htm



Ciclo de Krebs

Cytosal

Pyruvate




Ciclo de Krebs
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Pyruvate
{from glycolysis,
2 molecules per glucose)

Q-9
Q@ co,

ﬁ,,__ CoA

NAD*

+ H*

Acetyl CoA

Q-Q-Coa

FADH,

FAD

Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.

http://kentsimmons.uwinnipeg.ca/cm1504/krebscycle.htm

Krebs Cycle
(Citric Acid Cycle)
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A cadeia fosforilativa

Figure 6-10 part 1
Biology of Plants, Seventh Edition
© 2005 W.H.Freeman and Company
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Copynght & Pearson Education, Inc., publishing as Benjamin Cummings

http://kentsimmons.uwinnipeg.ca/cm1504/krebscycle.htm



A cadeia fosforilativa

cyTogsoL  Electron shuttles
span membrane

F(,J"

|| MITOCHONDRION

2 NADH

| +2ATP + 2 ATP + about 32 or 34 ATP |
by substrate-level by substrate-level by oxidative phosphorylation, depending
phosphorylation phosphorylation on which shuttle transports electrons
from NADH in cytosol
LY v J
About

Maximum per glucose: 36 or 38 ATP



Proteins Polysaccharides Lipids

. . Mono- Fatty acids,
Amino acids saccharides glycerol

Pyruvate

J

Acetyl CoA

Elecron Oxidative
transport chain phosphorylation
0,—y

NH; H,0 o,

Figure 6-15
Biology of Plants, Seventh Edition
© 2005 W.H.Freeman and Company




QUOCIENTE RESPIRATORIO (Q.R.)

CO, libertado
Pode-se medir a respiracao: O, absorvido
Ambos (CO, e O,)

-impossivel medir respiracao de um 6érgao que faz fotossintese.

FS = CO, e H,0 sdo consumidos e O, ¢ libertado.
RESP. = O, é consumido e CO, e H,O sao libertados.



QUOCIENTE RESPIRATORIO (Q.R.)

- Solucao: medir a respiracao somente no escuro.
[CO,] LIBERTADO

QR. =
[ 0, ] CONSUMIDO

Q. R. > 1,0 ( Oxidacao acidos organicos )
(Via fermentacao)

Q. R. = 1,0 ( Oxidacao de acucares )

Q. R. < 1,0 ( Oxidacao de lipidos )

Ex.: Germinacao de sementes oleaginosas.



Exemplos:

1- C;H,,0; + 6 O, =y 6 CO, + 6 H,
(C.H.)

Q-RI=Q2 = Q = 1’0
O, 6

2 -C,gH,;,0, + 260, —> 18CO, + 18 H,0
( Lipido )



CERTOS FRUTOS: No final da fase de maturacao, apresentam um
aumento na RESPIRA(;,I\O e depois um decréscimo. Este fenomeno é
chamado de CLIMACTERIO e esta associado a uma maior producao
da hormona vegetal ETILENO.




FRUTOS CLIMACTERICOS E FRUTOS NAO CLIMACTERICOS

— - Desenvolvimanto
do fruto

VARIACAO RELATIVA
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I
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— maturacao = |senescéncia
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FRUTOS CLIMACTERICOS E FRUTOS NAO CLIMACTERICOS

FRUTOS CLIMACTERICOS FRUTOS NAO-CLIMACTERICOS
Nome comum Mome cientifico Nome comum Mome cientifico
Abacate Persea americana Amora Rubus sp.
Ameixa Prunus americana Ananas Ananas comosus
Banana Musa spp. Azeitona Olea europea
Chirimolia Annona cherimola Beringela Solanum melongena
Damasco Prunus armeniaca Caju Anacardium occidentale
Diospiro Diospyros kaki Carambola Averrhoa carambola
Feijoa Acca sellowiana Cereja Prunus avium
Figo Ficus carica Framboesa Rubus sp.
Fruta péo Artocarpus altilis Ginja Prunus cerasus
Goiaba Psidium guajava Kumquat Fortunella margarita
Kiwi Actinidia deliciosa Laranja Citrus sinensis
Maca Malus domestica Lima Citrus aurantifolia
Manga Mangifera indica Limé&o Citrus limon
Mangostao Garcinia mangostana Litchi' Litchi chinensis
Maracuja Passiflora edulis Longana Nephelium longana
Marmelo Cydonia oblonga Malagueta Capsicum annum, C.
frutescens
Meldo Cucumis melo Melancia' Citrullus lanatus
‘m

http://www2.spi.pt/agrovalorizacao/docs/Manual_Il.pdf



FRUTOS CLIMACTERICOS E FRUTOS NAO CLIMACTERICOS

Morango Fragaria ananassa
Nectarina Prunus persica Néspera Eriobotrya japonica
Papaia Carica papaya Pepino Cucumis sativus
Péra Pyrus communis Pimento Capsicum annum
Péssego Prunus persica Quiabo Abelmoschus esculentus
Rambutao Nephelium lappaceum Roma Punica granatum
Tomate Lycopersicon esculentum | Tamara Phoenix dactylifera

Tomate arbdreo Cyphomandra betacea

Toranja Citrus paradisi

Uva

Vitis vinifera

Quadro 4.5 + Padrao respiratério de alguns frutos

1 Considerado climactérico em referéncias desactualizadas

http://www2.spi.pt/agrovalorizacao/docs/Manual_Il.pdf




FRUTOS - RESPIRACAO
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Figura 4.1 - Relacdo entre a taxa respiratoria e a longevidade poés-colheita de produtos

hortofruticolas

http://www2.spi.pt/agrovalorizacao/docs/Manual_|l.pdf



FRUTOS - RESPIRACAO

RESPIRACAO A 5°C

Muito baixa <5 Noz, avela, castanha, améndoa, tamara
Baixa 5-10 Maca, citrinos, uva, kiwi, cebola, batata

Damasco, banana, cereja,
Moderada 10 -20 péssego, nectarina, péra, ameixa, figo,
couve, cenoura, alface, pimento, tomate

Alta 20-40 Morango, framboesa, amora, couve-flor, abacate

Alcachofra, feijao-verde,

Muito alta 40-60 couve-de-bruxelas, flores cortadas

Espargo, brécolo, cogumelos,

Extremamente alta >60 ervilha fresca, espinafre, milho-doce

Quadro 4.1 - Comparacao das taxas de respiracdo de diferentes produtos (Kader, 2002)

http://www2.spi.pt/agrovalorizacao/docs/Manual_Il.pdf



FRUTOS CLIMACTERICOS E FRUTOS NAO CLIMACTERICOS
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Figura 13. Relagio entre taxa de prodocio de elileno iB) ¢ taxa de respi-
racage (A) ¢ dessnvolvimento de cor durante o amadarecimenio de hanana
da wvar. Gros Michel, a 16°C. Indice para cor padriac no amadarecimento

de banana: 1 — loda verde: 2 — verde com tragos de amarelo: 39—
verde que amarelo; 4 — mals amarclo gue verde; 5 — dpice amarelo esver-
deado: 6 — wnda amarela: 7 — amarela com pintas castanhas., (Modificado

de Burg ¢ Burgz, 1962.)



