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Tong hop kién thac: Chuyén héa vat chat va Nang
luong 6 té bao

Bai viét nay hé théng hda cac kién thic c6t 16i vé hai qud trinh chuyén héda
nang luong quan trong nhat trong thé gidi séng: Quang hop va HO hap té bao.

I. Nang lugng va Pong tién nang luong ATP

1. Khdi niém Nang lugng trong sinh hoc

Nang lugng la khd nang sinh cong. Trong té bao, nang lugng ton tai & cac dang

nhu hdéa nang (nang lugng trong cac lién két héa hoc), dién nang, nhiét nang...
2. ATP - bong tién nang luong cua té bao

ATP la hgp chat cao nang, dugc coi la "déng tién nang lugng" cla té bao, cung

cap nang lugng cho moi hoat dong song.

e Cau truc: ATP (Adenosine Triphosphate) gom 3 thanh phan: base nito
Adenine, duong ribose va 3 nhém phosphate. Lién két gilta 2 nhém
phosphate cuéi cung la lién két cao nang, dé bi pha v dé giadi phdng nang

luong.

e Céng thic chuyén héa:ATP = ADP + Pi + Nang luong (khoang 7.3

kcal/mol)

e Vai tro: Cung cadp nang lugng cho cac qua trinh nhu téng hgp chat, co co,

dan truyén xung than kinh, van chuyén chd dong...
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Vi du:

1. Khi co bap co lai d€ nang moét vat, cadc phan ta ATP bi thiy phan thanh ADP

va Pi, gidi phéng nang luogng cho hoat dong nay.

2. Té bao than kinh s dung nang lugng tir ATP d€ bom céc ion Na+ va K+ qua
mang, tao ra dién thé nghi va dan truyén xung than kinh.

Il. Quang hop & thuc vat

Quang hop la qua trinh té bao s dung nang lugng anh sdng mat trai dé tong

hop cac hgp chéat hiru co tir cac chat vo co.
1. Khai niém va Phuong trinh tong quat

Phuong trinh téng quat:6C0O: + 12H.0 - (Nang luong anh sang, diép

luc) » CeH1206 + 602 + 6H20

Giai thich: TU khi Carbonic (CO2) va nudc (H20), véi su tham gia clla nang
luong anh sang va hé sac t6 quang hop (diép luc), thuc vat tao ra Glucose

(CeH120s6), khi Oxygen (0z2) va nudc.

Vai tro:

e Tao ra chat hitu ca lam ngudn thidc an cho hau hét sinh vat,

e Chuyén hda quang nang thanh hdéa nang trong cac hgp chat hitu co.

e Gidi phéng Oz, cung cap dudng khi cho su séng va giup diéu hoa khong khi.
Vi du:

1. Cay lda quang hgp tao ra tinh bot du trir trong hat gao.
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2. Tao trong dai duong quang hgp, cung cap hon 50% lugng oxy cho khi quyén.
2. Cac pha cua Quang hop

Quang hgp gobm 2 pha chinh dién ra & luc lap: pha sadng va pha téi (chu trinh

Calvin).

a. Pha sang

» Noi dién ra: Mang thylakoid cta luc lap.

e Nguyén liéu: Nang lugng anh sang, H20, ADP, NADP+.

e Co ché: Nang lugng dnh sdng duoc diép luc hap thu, kich thich electron.
Nang lugng nay dugc dung dé:
1. Quang phan li nudc: 2H:0 - 4H* + 4e~ + 02. Oxygen dugc gidi phéng ra
ngoai.
2. Téng hop ATP va NADPH: Nang luong tir electron dugc dung dé téng

hgp ATP tu ADP va NADPH tu NADP+.

San pham: ATP, NADPH, O-.

b. Pha t6i (Chu trinh Calvin-Benson)

Noi dién ra: Chat nén (stroma) cla luc lap.

Nguyén liéu: COz, ATP va NADPH (tu pha sang).

Co ché: S dung ATP va NADPH ttr pha sang dé kh(r CO2 thanh cac hgp chat

hitu co (carbohydrate). Chu trinh gébm 3 giai doan chinh:
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1. Giai doan cd dinh CO2: CO: két hop véi hop chat 5 carbon (RiDP) dé tao
thanh hop chat 6 carbon khdong bén, ngay lap tdc bi phan cat thanh 2

phan t 3-PGA (hop chat 3 carbon).

2. Giai doan khu: 3-PGA duoc khir thanh G3P (glyceraldehyde-3-phosphate)
nho nang lugng tir ATP va NADPH. M6t phan G3P dugc st dung dé téng

hop glucose va cac chat h(tu co khac.

3. Giai doan tai tao RiDP: Phan I6n G3P dugc dung dé tai tao lai RiDP, tiéu

ton ATP.
e San pham: CsH1206 (tUr nhiéu vong chu trinh), ADP, NADP+,

I1l. H6 hap té bao

HO hap té bao la qué trinh phan gidi cac hop chat hiru co (chd yéu la glucose)

dé gidi phdng nang lugng dudi dang ATP cho cac hoat ddng séng cua té bao.
1. Khai niém va Phuong trinh téng quat

Phuong trinh tong quat (hé hap hiéu khi):CéH1206 + 602 » 6CO2 + 6H-20

+ Nang luong (ATP + nhiét)

Giai thich: Glucose (CeéH1206) bi oxy hdéa hoan toan bdi Oxygen (Oz) dé€ tao ra
khi Carbonic (COz2), nudc (H20) va gidi phéng moét lugng I6n nang luong dugc
tich trir trong ATP.

Vai tro:

e Gidi phéng nang lugng tir chat hitu co, cung cap ATP cho moi hoat dong

song.
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e Tao ra cac sdn pham trung gian la nguyén liéu cho céc qua trinh téng hop

khac cla té bao.

e TOa nhiét gitip duy tri than nhiét ¢ ddng vat hang nhiét.

Vi du:

1. Khi ban chay, té bao co tang cuong hé hap dé phan gidi glucose, tao ATP
cung cap nang lugng cho su co co.

2. Té bao nao tiéu thu mot luong 16n glucose qua ho hap dé duy tri hoat dong
tu duy, diéu khién co thé.

2. Cac giai doan cua H6 hap hiéu khi

H6 hap hiéu khi dién ra trong té bao chat va ti thé, gbm 3 giai doan chinh.

a. buong phan

Noi dién ra: Té bao chat.

Nguyén liéu: 1 phan ti Glucose, 2 ATP, 2 NAD+.

Co ché: M6t phan ti glucose (6 carbon) dugc phan giai thanh 2 phan t& acid

pyruvic (3 carbon).

San pham: 2 acid pyruvic, 2 ATP (thuc té tao 4 nhung dung 2), 2 NADH.

b. Chu trinh Krebs (Chu trinh acid citric)
e Noi dién ra: Chat nén cua ti thé.

e Nguyén liéu: 2 acid pyruvic (dugc chuyén thanh 2 Acetyl-CoA), ADP, NAD,

FAD.
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e Co ché: Mb6i phan tir Acetyl-CoA di vao mét chu trinh, bi oxy hdéa hoan toan

dé€ tao ra CO2. Nang lugng gidi phéng dugc dung dé tao ATP, NADH va FADH..
e San pham (tu 2 Acetyl-CoA): 6 NADH, 2 FADH:, 2 ATP, 4 CO-..
c. Chudi chuyén electron hé hap
e Noi dién ra: Mang trong cula ti thé.
e Nguyén liéu: NADH, FADH: (tu 2 giai doan truéc), Oa.

e Co ché: Cac electron tir NADH va FADH:2 dugc chuyén qua mot chudi cac
phic hop protein. Nang lugng tir dong electron dugc dung dé bom H+* tir chat
nén ra xoang gian mang, tao ra su chénh Iéch néong dé H*. Khi H* khuéch tan
nguoc lai qua phidc hgp ATP synthase, nang lugng dugc gidi phdng dé téng
hop mot luong 16n ATP. Oz la chat nhan electron cudi cung, két hop véi H*

tao thanh nudéc.

e San pham: Khoang 26-28 ATP, Hz0.

Tong két: Tir 1 phén tu glucose, qua trinh hé hap hiéu khi cé thé tao ra khodng
30-32 ATP.

IV. So sanh Quang hop va H6 hap té bao

Day la hai qua trinh trdi ngugc nhung lai c6 moéi quan hé mat thiét, ddm bdo

dong nang luong va vat chat tuan hoan trong sinh gidi.
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Tiéu chi

Quang hop

Qua trinh téng hagp, tich

Gy nang lugng. Chuyén

Qua trinh phan giai, giadi phéng

nang lugng. Chuyén hda hda nang

Ban chat
héa quang nang thanh (trong chat htu co) thanh héa
héa nang. nang (trong ATP) va nhiét nang.
) Té bao chat va Ti thé (& hau hét
Noi dien ra Luc lap (& thuc vat, tao)
sinh vat)
Nguyén COz, H20, nang lugng
CeH120s6, O2
liéu anh sang
San pham  CesH1206, O2, H20 CO2, H20, ATP, nhiét
Phuong 6CO2 + 6H20 - CeH1206
CeH1206 + 602 -» 6CO2 + 6H20
trinh + 602
Chuoi Cé, & pha sang. Nudc
Cé, & giai doan cudi. NADH, FADH:
chuyén cho electron, NADP+
cho electron, Oz nhan electron.
electron nhan electron.

Méi quan hé: San pham cla quang hop (chat hitu co va 02) la nguyén liéu cho
hd hap té bao. Ngugc lai, san pham ctda hé hap (CO:z va H20) la nguyén liéu cho
quang hgp. Hai quéa trinh nay tao thanh mét chu trinh vat chat va dong nang

lugng khép kin trong sinh gidi.
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