CHUONG 5: HO HAP
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CeH,0s+ 60, = BCO, + 6H,0 + 686 Kcal
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Khac nhau gitta dén nén, bo, cay
H6 hap la gi? y nghia ?

Trong Hi€u: Qua trinh trao d6i O, ngoai vao trong
mo tv
Ya Vinh: Phan giai chat HC thanh VC va tao ra NL
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nom: Giai phap tao NL cho cay hoat dong
ham Thi Kim Ngan: NI cho hoat déng song
hanh Hai: Cung cap nguyén liéu cho QH

ni HUng: Duy tri sy song



1. Ty thé (mitochondria)

» Hinh cau hoac hinh que 1-5 .

O dau co hoat dong s‘(‘)ng manh
thi & do6 tap trung nhiéu ty the.

» C6 ciu tao mang kép. O bén trong mang cé cha
cac chudi van chuyén dién t&, co nhiéu hat oxisom
noi xay ra phosphoryl héa, oxy hoa va tong hop ATP.
Mang trong gap khuc = tang S tiép xuc O,

» Phan gilra clia ty thé & dang dich 16dng, chl yéu chira
cac enzyme chu trinh Krebs. La trung tam nang
lwong cua té bao

CeH,04+ 60, = BCO, + 6H,0 + 686 Kcal


..\Picture\Ty the.jpg

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



125 rHNA

165 rBNA

tRNAPDE
tRNALSY

\ Subunits of MADH
/ dehydrogenase

Subunits of
cytochrome ¢
oxidase

g

ATP synthase

cytochrome b
-



2. Co’ ché hod hap

2.1 Pwdng phan (Glycolysis): & té bao chat

2.2 H6 hap yém khi (khéng cé O,)

2.3 H6 hap hiéu khi (c6 O,)
Chu trinh Kreb (Chu trinh acid citric): & ty thé
Chudi van chuyén dién t: & mang trong ty thé

2.4 Chu trinh pentose phosphate (mé gia)



« Duong phan (Glycosylic) — H6 hap yém khi

Glucose (C6) — Pyruvate (C3) — H® hap hao khi

— Chu trinh pentose
phosphate
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2.1. DPwong phan (Glycolysis)

B Gﬂdaﬁve -
{ phosphorylation
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Giai doan'})au tw niing lwgng

Ch1a nho 1 duong 6C phosphate
—> 2 duong 3C phosphate
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2.2. H6 hap yém khi (Ién men)

 Thiéu O, = khéng xay ra chudi van chuyén dién tor >
Chu trinh Kreb ngirng hoat déng

« O, chi can trong qua trinh van chuyén dién ti

- la mot phan (rng thich nghi ctia cay giup cay ton tai
tam thoi trong diéu kién thiéu oxi

= duy tri lau 2 Cay chet vi ndng lwong rat it va san
sinh mot sd sadn pham nhuw rwou, acid ma néu tich
luy nhiéu sé gay déc.

(gap ung, dat chat va bi, bon nhiéu phan ...)



2.2. H6 hap yém khi (1én men)
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Lén men ruwgu Vi du: san xuat banh mi va ruou
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2.3. H6 hap hiéeu khi

 Déng electron 3 Tao ATP
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2.3.1. Chu trinh Krebs (Chu trinh Acid Citric)

TE BAO CHAT

Glucose 28 1L >3

Phosphoryl oxi
héa

DISCONVER BIOLOGY, Second Edition, Figure 8.9 {Part 1) @ 2002 Sinauar Assocabtes, Ing., and W W Morton and Comgany
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Pwdng phan & té bao chat
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2.3.2. Chudi van chuyén dién tir
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Khodng trng gitra 2 mang ty thé

A8DH+H

» 5 phirc hgp gan co dinh trén mang ty thé, moi phirc hop
dwoc tao thanh tw nhiéu protein

« (Cac protein di dong: Cytochrome va Ubiquinone
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« H6 hap hiru hiéu: hiéu suat 40-50%, con lai hé hap
vo hiéu (toa nhiét, néng)



2.4. Chu trinh pentose phosphate

Pha 1: 6C.H,,0, + 61,0 > 6C.H, 0, +6CO, + 12[F]
Pha 2: 6C.H,,O. —  5CH,0,

CH,,0, + 6H,0 6CO, + 12[H,]

NADP' + H,O NADP"

Glucozo-6P J' > P.gluconat i RMP (C;)
E 3 I
Ribulozo monophosphat

NADPH NADPH + CO,

(Pha 1)

~ (Pha2)
Xay ra ngay trong NSC nh¢& cac enzym (kg vao ty thé)
Khong glycolylis Tao 12 NADPH (~ 36 ATP)
mé non (chu trinh Krebs wu thé),

mO gia (chu trinh pentose phosphate)



NADPH duworc tao ra trong 2 ptr dau

tién, Glucose-6-phosphate bi oxy hoa

thanh ribulose-5-phosphate. Cac pw
nay chi xay ra 1 chiéu.

Ribulose-5-phosphate bi bién dbi thanh
céac chat dwdng phan trung gian
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chuyén hoa cé thé hoan ddi qua lai. Cac
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3. Dieu hoa hé hap

Glucose
miw Phosphofructokinase, enzyme dong
Fructose phosphate Stimulates vai tro chinh trong diéu hoa hoat dong
r—b PHOSPHOFRUCTONINASE dU’C‘)’ng phén
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- ATP : 6, 4 Cltrate
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= TRANSPORT CHAIN
= | AND OXIDATIVE
PHOSPHORYLATION

T A Webey Lurgean. b



Vai tré ciia hd hap
 Cung cap nang lvong cho ré hat nwéce va chat
khoang

Thiéu O, trong dat = cay khdng hut dwoc H,O va
chat khoang

- Tao ra acid yéu dé ré hat chat khoang

C0,+HO0 — H,CO, H* + HCO,

« Cung cap nguyen lieu trung gian cho cac qua trinh
trao doi chat khac



« Giup cay chong chiu diéu kién bat loi:
Choéng chiu nhiét d6 cao va thira dam

to cao - protein bi phan huy - giai phéng NH;
tich luy gay doc cho cay

~ Tao ra céc xetoaxit > dong hoa NH; - giam
nong do NH; trong cay

 Chodng chiu bénh: lam yéu déc to do VSV tiét ra (oxi
hoa va lam giam hoat tinh cua cac enzym thuy phan
cua cac VSV).

Tang cwdng do hod hap trong cay bi bénh Ia phan
ng tw vé cua co thé chong lai cac VSV gay bénh.



Méi quan hé giiva quang hop va hé hap

Nang lwvgng anh sang

f Quang hop trong %
luc lap

CO, + H,O L Pbwong + 0,
Ho hap té bao trong ty

S@ipy

- .

Il A I IR IR N EE NN E NN . .



. Cuong dé hé hap (I,,):

wong O, (hut)/khdi lwong/thdi gian

wong CO, (thai)/khdi lwong/thdi gian

wong hivu co (tiéu hao)/khdi lwong/thdi gian

« Hé sb hé hap (RQ): ty s6 CO, (thai ra)/O, (hut
vao)
RQ = 1: nguyén liéu hé hap la glucose
CH,O; + 60, 6CO, + GH,O
6CO,
RQ = = 1
60,




RQ < 1: nguyén liéu la acid amine, acid béo hoac protein,
lipid
C.H.10, -+ 260, > 18CO, + 18H,0
18CO,
RQ = = 0,69
260,

RQ > 1: nguyén liéu hé hap la acid hiru co, diéu kién thiéu
O,

2C,H,0, + O, > 4C0, + 2H,0




4. Cac yéu to tac dong den hoat déng hé hap

(1) Mo, co quan: m6 non > mo gia

Co quan hoat déng nhiéu > co’ quan hoat déng it

(2) Giai doan sinh truéng: hé hap tang theo do tudi
Hat ngd nghi: hé hap thap

Trai: hé hap cao (tdng trwdng)



(3) Nhiét do: ty 1& thuan v&i hd hap (trong gidi han)

Do enzyme xuc tac hoat dong manh khi nhiét do tang

A
IR

100
66 -

33

0 10 20 30 40 50



(4) Oxygen (O,): 1am tédng hd hap

|

rate of
respiration

HO hap ambient
O3 level

Nong do O, _
0% 10% Xung quanh T, 30%

..........

O, trong kk ~ 21% (10 mmol), nwéce 0,25 mmol

O, < 5% = hd hap yém khi = 1&n men = thi gian 1au, cay
chét

- Dam bao O, cho bod ré
Thiéu O, (hypoxic), khéng cd O.,/thap (anoxic)

- S thich nghi cya cay chiu ngap nwaoc (su vet, thuy tung,
lUa nwde, béo) bang hé thong ré thé.



(5) CO, cao > kim ham ho hap

Dung CO, (3-5 %) va ca N, > khdng ché hd hap = bao
quan néng pham.

(6) Ethylene (C,H,): chat kich thich hd hap = ty Iéthuan

Chin cua qua
,I\ h6é hap bot

Pinh
no
hap

phat

HO hap Tang ho
va X n
h
ethylene ?)%:tot

Kich thwéc max, Dang Chin

, Dang thoi
con xanh chin 9




(7) Am dd/nwéce: thuc day hd hap

« Nuwdc la dung mbi cho cac phan trng hoa sinh

« Tham gia trwc tiép vao viéc oxi hoa nguyén liéu hdé hap

« Hat 12 - 15%: nwdc ton tai dwdi dang lién két keo > khéng
tham gia phan &rng

(8) Anh sang cao > quang hd hap
AS mé& khi khdng cay nhan O, thuc q*éy hh, bwdc song 300 -
9500 nm hoat hoéa 1 s6 enzyme ho hap.

(9) pH: 5,5 - 6,5 thich hgp cho hh,

pH thap (dat ndi): hoat ddng clia I6ng hut, bom proton H+, van
chuyén chat vao ra, tao ATP giam



H6 hap va céac hoat ddng sdng cla
thwc vat

L
@}

nap va sw trao doi chat
® hap va quang hop

nap va sy hap thu nwéc, dinh dwéng
woc gradient ndng dé khoang can ATP)

nap va tinh mién dich cla thuc vat
& hap va sinh trwéng

« H® hap va van dé bao quan néng san
(Bao quan hat truyén thdng, cay hang hat lta mach)
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