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Tong hop kién thuc vé Pha sang trong Quang hop

Quang hgp la qué trinh s dung nang lugng anh sadng dé téng hgp chat htu co
tlr céc chat vé co. Qua trinh nay dugc chia thanh hai pha chinh: phasédng va
pha t6i (chu trinh Calvin). Pha séng la giai doan dau tién, cé vai tro cuc ky quan
trong trong viéc chuyén hda nang lugng anh sang thanh nang luong héa hoc

dudi dang ATP va NADPH, cung cép cho pha toi.

1. Khai niém va Vi tri dién ra Pha sang

a. Khai niém

Pha séng la pha chuyén hda nang luong ctia 4nh sang da dugc diép luc hap thu

thanh nang lugng cla cac lién két hoéa hoc trong ATP va NADPH. Day la qua

trinh phu thudc truc ti€p vao anh sang, chi dién ra khi c6 4nh sang chiéu vao.

b. Vi tri

Pha séng dién ra tai mang thylakoid cla luc lap. Cac thylakoid xép chong Ién
nhau tao thanh cau tridc goi la grana. Trén mang thylakoid chta hé théng céc
sac t6 quang hap (diép luc, carotenoid), cac chat truyén electron va phic hé
ATP synthase, la nhitng thanh phan thiét yéu cho cac phan ing clia pha sang.
2. Nguyén liéu va San pham cua Pha sdng

a. Nguyén liéu

Pha sdng can cac nguyén liéu dau vao sau day:
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Nang luong anh sang (quang nang): Nguén nang lugng chinh dé kich

thich cac phan tur diép luc.

Nudc (H20): Cung cap electron (e~) va proton (H*) cho qua trinh.

ADP (Adenosine diphosphate) va Pi (phosphate v6 co): Dung dé tong

hop ATP.

NADP* (Nicotinamide adenine dinucleotide phosphate): Chat nhén

electron va H* dé tao thanh NADPH.
b. San pham
Két thic pha sdng, cadc sdn pham dugc tao ra la:

e ATP (Adenosine triphosphate): Phan t& mang nang lugng hda hoc, cung

cap cho pha toi.

e NADPH (Nicotinamide adenine dinucleotide phosphate dang khu):

Chat kh&r manh, mang electron va H* cung cap cho pha toi.

e Oxy (02): Dugc gidi phdng ra moi truong nhu mot san pham phu cla qua
trinh quang phan li-nudc.

c. Phuong trinh téng quat

Phuong trinh tdng quat clia pha sang co6 thé dugc viét nhu sau:

12H.0 + 18ADP + 18P: + 12NADP* --(Anh sang, diép luc)--> 18ATP +

12NADPH + 60:
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3. Cac giai doan chinh cua Pha sang

Pha sang bao gom mot chubi cac phan (ng phuec tap, cé thé chia thanh cac giai

doan chinh: hap thu nang lugng dnh sdng, quang phan li nudc, va chubi truyén

electron quang hagp.

a. Hap thu nang luong anh sang

Trén mang thylakoid, cac sac t6 quang hgp (diép luc a, diép luc b, carotenoid)

dugc té chic thanh cadc cum goi la hé quang héa (photosystem). Cé hai loai

hé quang hoda:

e« Hé quang héa Il (PSII): C6 trung tdm phan Ung la diép luc a P680 (hap thu
tot nhat 4nh sdng cé budc séng 680 nm).

e Hé quang héa | (PSI): Cé trung tadm phan Ung la diép luc a P700 (hap thu

tot nhat anh sédng cé budc séng 700 nm).

Khi photon dnh sdng chiéu vao, cac sac té phu hadp thu nang lugng va truyén
dén phan t& diép luc a & trung tam phan Ung, lam cho electron clia né bi kich
thich va bat ra khoi phan ta, bat dau chubi truyén electron.

b. Quang phan li nuéc (Photolysis)

bay la qua trinh cac phan t& nuéc bi phan li dugi tdac dong cla nang lugng anh
sang tai hé quang héa ll.

e Cong thuc:2H20 --(Anh sdng, diép luc & PSIl)--> 4H* + 4e- + O:

e Gidi thich: Nang lugng dnh sang tach cac phan t& nudc thanh proton (H*),

electron (e~) va oxy (0O2).
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e Vai tro cta cdc san pham:
o Electron (e~): BU lai cho electron da mat cda diép luc a P680 & trung tam

phan Gng PSII.

o Proton (H*): Tich IGy bén trong xoang thylakoid, tao ra su chénh léch

nong dd H+* (gradient proton) qua mang, la dong luc dé téng hop ATP.

o Oxy (02): Khuéch tan ra khoi té bao va dugc gidi phdong vao khi quyén.

e Vi du: Lugng oxy ma chung ta hit thd hang ngay chinh la'san pham cla qud
trinh quang phan li nuéc trong quang hgp cua thuc vat, tdo va vi khuan lam.

c. Chuoi truyén electron quang hop (Photophosphorylation)

Pay la qua trinh téng hgp ATP t&r ADP va Pi nho nang lugng tir dong electron

dugc van chuyén. Cé hai con dudng truyén electron: khong vong va vong.
Photphorin héa khéng vong (Con duong truyén electron khéng vong)

bay la con duong chinh, cé su tham gia cia cad PSIl va PSI, tao ra ca ATP,

NADPH va Oa:.
Dién bién:
1. Photon éanh sang kich thich diép luc P680 (PSIl), lam electron bat ra.

2. Electron nay dugc chuyén qua mot chudi cac chat truyén electron
(plastoquinone, phic hé cytochrome, plastocyanin). Trong qua trinh nay,
nang lugng dugc gidi phdéng dé bom H+ tir chat nén (stroma) vao xoang

thylakoid.
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3. Su chénh léch néng d6 H* tao ra mot luc proton ddong (proton motive force),

thic day phdc hé ATP synthase téng hgp ATP.

4. Electron sau khi di qua chubi truyén sé dén PSI dé bu lai electron ma PSI da

~

mat.

5. Dong thai, PSI cling hap thu photon, kich thich diép luc P700 va giai phdng

electron.
6. Electron tir PSI di theo mot chudi truyén electron ngan hon (ferredoxin).
7. Cubi cung, enzyme NADP* reductase st dung electron nay va H* trong

stroma dé khir NADP+ thanh NADPH.

Vi du: Duéi anh sdng mat trai day du, cay xanh chu yéu thuc hién con duong
khong vong dé€ san xuat du ATP va NADPH cho chutrinh Calvin, gilp cay téng

hop dudng va phat trién.

Photphorin héa vong (Con duong truyén electron vong)

Con duong nay chi cé su.tham gia cua PSI va chi tao ra ATP, khong tao NADPH
va khong giai phéng Oa.

Dién bién:

1. Photon édnh sang kich thich diép luc P700 (PSI), lam electron bat ra.

2. Electron nay dugc chuyén dén ferredoxin.

3. Thay vi chuyén dén NADP+ reductase, electron quay tré lai chudi truyén
electron (phic hé cytochrome) va sau dé tré vé P700 dé€ lap vao "16 trong"
ma no6 da dé lai.
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4. Dong electron tuan hoan nay ciing giadi phéng nang lugng dé€ bom H* vao

xoang thylakoid, tir d6 tong hop ATP qua ATP synthase.

Vi du: Khi té€ bao da cé du NADPH nhung van can thém ATP cho cac hoat dong
khac hoac cho chu trinh Calvin (chu trinh Calvin can ti Ié ATP:NADPH la 3:2),

con duong vong sé dugc kich hoat d€ can bang lai ti 1é nang lugng nay.
4. So sanh hai con duong photphorin hoéa

Photphorin héa

Tiéu chi Photphorin héa khong vong

vong

Hé quang hda

PSI va PSII Chi cé PSI
tham gia
Ngubn cung cap Electron t&r P700 tu
Tu qua trinh quang phan li nudc
electron guay tré lai
Chat nhan electron
NADP+ Diép luc P700
cudi cling
San pham tao
ATP, NADPH, O: Chi cé ATP
thanh
Sy quang phan li ) )
Coé dién ra Khéng dién ra

nudc

Pi theo moét dudng thang tir H.O0  Tuén hoan, quay
Dong electron
- PSIlI - PSI - NADP+ vong

Vidocu.com - Chia sé tai liéu hoc tap mién phi Trang 6 /7



5. Y nghia cua Pha sang

Pha sang cé vai tro vo cung quan trong khong chi doi véi thuc vat ma con doi

vGi toan bd sinh gidi:

e Chuyén héa nang luong: Pha séng la qua trinh duy nhat trén Trai D&t cé
khd nang chuyén déi nang lugng dnh sang (quang nang) thanh nang luong
hda hoc (hdéa nang) tich trir trong cac phan tir ATP va NADPH. Bay la nguon

nang luong khai dau cho hau hét cac chubi thic an.

e Cung cap nguyén liéu cho pha téi: ATP va NADPH tao ra ttr pha sang la
ngudn nang lugng va sutc kht thiét yéu cho céc phadn Ung c6 dinh CO: trong
chu trinh Calvin dé€ téng hgp nén glucose va céac chat hitu co khac.

e Giai phéng Oxy: Qua trinh quang phan li nuéc trong pha séng giadi phéng O:
vao khi quyén. Lugng oxy nay duy.tri nong dd oxy can thiét cho su ho hap

cla hau hét cac sinh vat hiéu khi, bao gom ca con ngudi.
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