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L&p SLTV Thir 2-Tiét 10

Khéac nhau gitra dén nén, bo va cay
H6 hap la gi? vai trd y nghia ?

Trong Hiéu: Qua trinh trao dbi O, ngoai vao trong md tv
Ya Vinh: Phan gidi chat HC thanh VC va tao ra nang
lwong

Thom: Giai phap tao NL cho cay hoat déng

Pham Thi Kim Ngan: NL cho hoat ddng song

Thanh Hai: Cung cap nguyén liéu cho QH

Phi Hung: Duy tri sw song



L&p SLTV Thit 4-Tiét 7

Khdc nhau gitra dén nén, bé va cdy
Ho hap la gi? y nghia, vai tro?

Viet Hing: Lay Oxy thai CO,, ,

Ngoc Hién: Tao ra NL cho hoat dong song, rhg
dung bao quan nong san/tao chat trung gian
Bdng Trong: Duy tri sy song, hoat dong song
Hong Mo Van chuyén cdc chat khodng, tda
nhiét ,

Duy Anh: Phan gidi cdc chat hiru co tao NL



NOi dung chuwong 5

1. H6 hap va vai trd ciia hod hap
2. Ty thé va ban chat ctia hé hap
- BPuwong phan (C6 thanh C3)
- H6 hap yem khi (thiéu oxy)
- H6 hap hiéu khi (co oxy)
- Chu trinh pentose phosphate (c6 oxy, mé gia)
3. Diéu hoa qua trinh hd hap
4. Céc yeu to tac déng dén ho hap
5. HO hap va cac hoat ddng song cua thwc vat



1. H6 hap va vai tré ctia hé hap (di héa)
H6 hap 1a qua trinh oxy hoa khir chat hiru co thanh O,, H,O

va cung ¢ap nang lwong cho hoat dong sdng va sadn pham
trung gian cho qua trinh sinh tong hop trong co thé TV

Phuwong trinh tong quat qua 2 giai doan:
GD 1: CeHp,O0¢+6H,0 — 6CO, + 12{H,}
GD 2: 12{H,} +60, —> 12H,0

CH,0 —> 6CO, +6H,0 + 686 kCal/mol

(6C thanh 1C)

- GD1: Phan gidi lién tuc co chat dudi tadc dong clia hé enzyme
oxy hoa khtr (oxydoreductase) ma coenzyme cta ching sé nhan
hydro va dién ti (e) cda co chat dé hinh thanh hop chat khir
NADH, NADPH, FADH va giai phéng CO.,.
- GP2: Oxy hda hop chat khir NADH, NADPH, FADH bang
phosphoril héa trén chu6i enzym hoé hap tao ATP va H,0




1. H6 hap va vai tré ctia hé hap (di héa)

Cung cap CO, cho quang hop

Giai phdng nang lvong cho hoat dong song TV

Tao ra hop chat trung gian lam nguyén liéu cho qua
trinh téng hop glucid, protein, lipid, acid nucleic
Chong chiju vdi diéu kién bat loi

Piéu chinh hd hap cé loi cho bao quan, han ché hd
hap yém cho cay (ngap ung)



2. Ty thé (mitochondria) va ban chat hé hap

» Hinh cau hoac hinh que 1-5 .

O dau co hoat dong géng 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 khac = 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 - “Nha may dién”
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2. Ban chat hé hap

2.1 Pwdng phan (Glycolysis): & té bao chat (C6-C3)
Pau tw ndng lwong - Tao nang lvong

2.2 H6 hap yem khi (thiéu cé O,)

2.3 H6 hap hiéu khi (c6 0,)
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)



T

Amino acid ¢ Puwong GIyroI acid béo

NHa

s

a0 ST gl

Hinh 28 Qua trinh chuyén déi ba co ¢
Ba co chat nhung c6 nhiéu san phdm t
Nguén: Campbell, R



Nguyén liéu glucid

* Glucid: CgH,,04 trudec khi di vao QT hé hap
dwoc phan giai thanh cac don phan C,H,,0O, P,

CcH,O¢ P, Acid pyruvic — Etylic, acid lactic

l

Chu trinh Citric (Kreb)
Chu trinh pentosophosphat



Nguyén liéu protein

* [t duwoc st dung trong hd hap (khi ndy mam hat cl
giau protein, chin qua, mo bi bénh)

 Tao ATP khéng bang glucid nhung cung cap amin-NH,
tham gia tao acicd amin, acid hitu co, hop chat th
cap khac (alkaloid, saponin (dwoc liéu)

khir carboxyl

thay phan . . .
Y22 Acid amin > Amin NH,

* Protein
kher amin
Acid hitu co (hc th& cap quy)
Chu trinh citric
Chu trinh glioxylic



Nguyén liéu lipid

Chu yéu triglycerid -"°"", glycerin va acid béo
—> Chu trinh Citric

Co chat: Glucid, protein, lipid déu duoc phan
giai cat ngan mach thanh 2C, 3C va cudi cung 1C
(CO,) giai phdong vao moi truwong

San pham cla giai doan 1: NADH, FADH, NADPH
va ATP. GD1 tao nhiéu san pham trung gian
chuyén thanh hop chat thw cap co gia tri.



2.1 buong phan (Glycosylic)

budng phan (Glycosylic): Glucose (C6) —
Pyruvate (C3)

Pyruvate |— H6 hép yém khi (thieu O,)
(C3) |- Ho hép hiéu khi (co O,)
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2.1. DPwong phan (Glycolysis)

B Gﬂdaﬁve -
{ phosphorylation

DNSCOVER BIDLOGY, Second Edition, Figure BT (Part 1) © 2002 Sinavar Assoontes, ing , and W W Norlen and Comgany



Giai doan'})au tw niing lwgng

Ch1a nho 1 duong 6C phosphate
—> 2 duong 3C phosphate

Phining @
Tao 2 NADH va 1 hop chét cao ning

Giai doan tao nang lugng

o>
2 @
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2.2. H6 hap yém khi (Ién men)

» Thiéu O, - khong xay ra chudi van chuyén dién ti >
Chu trinh Kreb ngirng hoat déng (O, chi can trong qua
trinh van chuyén dién to).

» & mét phan (rng thich nghi cta cay giup cay ton tai
tam thoi trong diéu kién thiéu O,

> Thiéu O, lau = cay chét vi ndng lwong rat it va san
sinh mét s6 san pham nhw rwou, acid, tich luy nhiéu
gay doc.

Vi du: gép Ung, dat chat va bi, bon nhiéu phan ...



2.2. H6 hap yém khi (1én men)

ADP
‘“g[’ymvate
o
-

"B ) H6 hap yém
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Lén men ruwgu Vi du: san xuat banh mi va ruou

Glucose ADP+(J) 2 (ATP) e @ released

2(NADH) 2(NAD® | 2 Ethanol

S ——

2(NAD*)  2(NADH) /
\\

—

Lén men acid lactic Vi du: co bap cua nguoi

Glucose ADP+() 2 (aTP) 0 O

Pyruvate

37~ "3

A H,
; \ I.,.-' ¥

RASRNYE 2SS 2 Lactic acid_

2(NADY)  2(NADH) ~
A Poc (*)

—

HSCOVER BIOLOGY, Second Editlon, Fligune 8.8 (Part 2) © 2002 Smausr Assooabes, inc., and W W Norton and Company



2.3. H6 hap hiéu khi (Chu trinh Kreb va chudi vc e-)

~ Dongelectron * Tao ATP

g

L
1--.};? Aﬁf’
W‘L 1

Chudivan '
chuyén
electron va
tham thau
hoéa hoc




va phosphoryl

TE BAO CHAT TY THE
I,
phh
“Pwong di &

clae |6 NADH| ' |2 FADH,|

Xuyén qua l

mang 1

GLYCOLYSIS ¢ : Chudi va '
2 2 " uol van
Glucose I:D Pyruvate ‘ chuyén dién tor

oxi héa
Mol A N
| +2 ATP — 0 to about 2 ATP +2 ATP +about 34 ATP |
Phosphoryl héa Phu thugc vao con  Phosphoryl héa Phosphoryl héa
co chat dwdng van chuyéne co chat oxi hoa

tir NADH trong tb chat

4

\
, 10% hh hiru hiéu

1 glucose tao ra toi da:

Abou
38 ATP

Caopyright © Pearson Education, Ine., publishing as Benjamin Cummings



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



Eatelle Levetin and Karen MchMahon, Botany Vieual Resource Library & 1998 The McGraw-Hill Companies. Inc. All rights resarved.
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Pwdng phan & té bao chat

glucose Cg
ATP
<.

CgP

Giai doan

dau tw nt
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lwong
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fructose 6-phosphate
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N
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2.3.2. Chudi van chuyén dién tir

TE BAO CHAT

Phosphoryl
oxi héa




Nhan cac e, tao ra ATP

Intermmembrane Compartment

Chét nén
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HSCOVER BalLOGY, Seoond Edithon, Figure 8,50 (Part J) © 2000 Sroe Asgocasien o @nd W W Biarion sl Coengsnsy



Khodng trng gitra 2 mang ty thé

e e A e e e 2 ¢ L N 4 S
4 MADPH +H* e

L

it

%0, EO

HaDH
NADH + HY ADH + H*
Halt Suec inate

LDPHE,; LTE

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

« (Cac protein di dong: Cytochrome va Ubiquinone



N

= " £
NADH Il } ADP + Pi = — ATP—
FMN 7S
¥E'+2H+
FADH, > Plastoquinon
S \ee
M7
2H" - e
\ XRUgph ADP + Pi =—=> — ATP—
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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: 6CH,,0O, + 6H,O " 6CH,,0O, + 6CO, + 12[H,]
Pha 2: 0C.H, 0. g 3CHO.
€ H. O, + 61,0 6CO, + 12[H,]
NADP" + H,O NADP*
Glucozo-6P J' > P.gluconat i RMP (C;)
» I
(Pha 1) Ribulozo monophosphat
NADPH NADPH + CO,
" (Pha2)

Xay ra trong NSC (kg vao ty thé) nhé&r cac enzym hh
Khong glycolylis/Tao 12 NADPH (~ 36 ATP), tai tao 6C
MO gia (chu trinh pentose phosphate)

M® non (chu trinh Krebs wu thé)



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 dwong phan trung gian
glyeraldehyde-3-phosphate nh& chubi
chuyén hoa cé thé hoan dbi qua lai. Cac

cH0 (B p& nay la thuan nghich.
(0]
H H - Ribulose-5-phosphate
— ;
.-"/ HO OH H OH Pentose phosphate Pentose phosphate
AN DL isomerase epimerase
¥ ¥
Glucose-6-phosphate _ Eno CH,OH
Glucose-6- | nAaDP+ |
phosphate : HCOH =0
dehydrogenase - NADPH I
HCOH HOCH
= ERE HCOH HCOH
I
aaEiad CH,O—{P) CHO—{P)
HOCH Ribose-5-phosphate Xylulose-5-phosphate .
HCOH o
| Transketolase I
HCOH -
| .
cHy0 —® AL
6-Phosphogluconate CHO cC—0
I
co, 1___,/"<—— MNADP HCOH HGTH
Gluconate-6- | NADPH CH,O0—(P HCOH
phosphate w
CH_OH Glyceraldehyde-
dehydrogenase z 3_phosphate Hl’l_'OH
c=0 H-|:DH
HCOH CH20—®
HCOH Sedoheptulose-
| T-phosphate
CH,0 —P) B i
Ribulose-5-phosphate Transaldolase I
' ¥ T
CH,OH CHO
C—=0 HCOH
A HOCH HCOH
Hexose phosphate
isomerase HCOH CHzo—@)
HCOH Erythrose- =
| A-phosphate
CH, 0P Transketolase
Fructose-6-phosphate = e —.
-
CHO
I
y > V4 > “ > H(IZCIH
Cac phan rng cua con dwong pentose phosphate & TV L

bac cao

Glyceraldehyde-
3-phosphate



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
Fructose hiép-huﬂphah! I
Inhibits Inhibits
Pyr;.}\rate
- ATP : 6, 4 Cltrate
L Acetyl CoA
) '..- .«.'*.'" '."I' :
_ d b!i:.‘,";" _
> NP
ELECTRON ='...‘?_&

= 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 tao san pham th cap



Các loại rau mRNA giống vaccine do Moderna và Pfizer.pptx

« 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.



Moi quan hé giira quang hop va hdé hap

Nang lwong anh sang

f Quang hop trong %
luc lap

€O, + H0 o x iz Pwong + 0,
Ho6 hap te bao trong ty

Sain

B I I IO I O W IR N R NI NN NN N S



. 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 sb6 hé hap (RQ: Respiratory Quotient): ty s
phan t&r gam CO, (thai ra)/O, (hut vao)
RQ = 1: nguyén liéu hé hap la glucose
CH,,0. + 60, 6CO, + 6H,0
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



5. HO6 hap va cac hoat dong sdng cla thuc vat

5.1 H® hap va sinh trwéng
Trung tam nang lvong

- Bién ddi cac chat thir cap
« HO hap va quang hop

« HO hap va sw hap thu nwdce, dinh duwdng (nguoc gradient
nong dé khoang can ATP)

5.2 H6 hap v&i phat trién
« Nay mam/ Ra chdi l6c
« Phan héa mam hoa, n& hoa
« H6 hap véi chin trai
 H6 hap va tinh mién dich cua thuc vat
5.3 H6 hap va van dé bao quan néng san
(Bao quan hat Iua rdy truyén théng, “cay hang” hat lta mach)
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