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Tong hop kién thic: H6 hap té bao

HO hap té bao la mot trong nhitng qua trinh sinh hoc nén tang, dién ra trong
moi té bao song dé€ duy tri su séng. Pay la qua trinh phan giadi cac hgp.chat hitu
ca phuc tap thanh céc chat don gidn hon, déng thoi gidi phéng nang luong dudi

dang ATP (Adenosine Triphosphate) cung cap cho cac hoat dong cua té bao.
1. Khai niém va Vai tro cua Ho hap té bao
1.1. Khai niém

HO hép té bao la chubi cadc phan ing oxy hdéa-khi, trong dé cac phan ti hitu co
(chu yéu la glucose) bi phan giai hoan toan thanh CO2z, H20 va gidi phdéng nang

lugng. Nang luong nay duogc tich trlr trong cac phan tur ATP.

Phuong trinh téng quat ctia hé hap hiéu khi:

CsH1206 + 602 » 6CO2 + 6H20 + Nang luong (ATP + nhiét)

e Giai thich: M6t phan tir glucose (CeH1206) két hgp véi sau phan tlr oxy (02)
dé tao ra sau phan t carbon dioxide (COz), sau phan t& nudc (H20) va nang

lugng.

e Vi du 1: Khi ban an com (chtra tinh bot), co thé sé tiéu hda tinh bdt thanh
glucose. T€ bao sé st dung glucose nay dé thuc hién ho hap, tao ra nang

lugng cho ban chay, nhay, suy nghi.

e Vi du 2: T€ bao co can rat nhiéu ATP dé co dudi. Qua trinh hé hap té bao lién
tuc dién ra trong ti thé cla té bao co dé dap ('ng nhu cau nang lugng nay.
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1.2. Vai tro

e Cung cap nang luong (ATP): Day la vai tro quan trong nhat. ATP la "dbng
tién nang lugng" cla té bao, cung cap cho moi hoat ddng séng nhu téng hop
protein, van chuyén chat, co cag, dan truyén xung than kinh.

e Tao ra cac san pham trung gian: Qué trinh hé hap tao ra nhiéu san pham
trung gian, la nguyén liéu cho cac qua trinh tong hgp cac chat khac trong té
bao (vi du: t6ng hgp amino acid, acid béo).

e Duy tri nhiét dé co thé: Mot phan nang lugng giadi phdng dudi dang nhiét,

gilp duy tri than nhiét 6n dinh & céc loai dong vat hang nhiétnhu con ngudi.

2. Cac giai doan chinh cta H6 hap hi€u khi

HO hap hiéu khi (can cé oxy) la hinh thitc h6 hap phé bién nhat va hiéu qua

nhat, gom 3 giai doan chinh:
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Noi dién Nang luong

Giai doan Nguyén liéu
ra thu duoc

Bao Glucose, 2 2 Pyruvic acid, 2 ATP, 2
Pbuong phan
tuong ATP, 2 NAD+ 4 ATP, 2 NADH  NADH
2 ATP, 6
Chu trinh Chat nén 2 Acetyl-CoA, 4 COz, 6 NADH,
NADH, 2
Krebs ti thé NAD+, FAD 2 FADHz2, 2 ATP
FADH:
Mang
Chuoi truyén NADH, FADHz, Khodng 26-
trong ti H20, ATP
electron 02 28 ATP
thé

2.1. Giai doan 1: buong phan (Glycolysis)

Péay la giai doan khai dau, dién ra trong bao tuong clda té bao va khbéng can

OXY.

So do qua trinh:

Glucose (6C) -» 2 Pyruvic acid (3C) + 2 ATP + 2 NADH

e Giai thich: M6t phan tir glucose (6 carbon) dugc "bé gay" thanh hai phan ti
pyruvic acid (3 carbon). Qua trinh nay tiéu tén 2 ATP & giai doan dau tu
nhung tao ra 4 ATP, do dé Igi nhuan rong la 2 ATP. BDong thoi, 2 phan t&r NAD+

bi kh& thanh 2 NADH, mang theo cac electron nang lugng cao.
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e Vi du 1: Moi sinh vat, ttir vi khuan dén con nguoi, déu thuc hién qua trinh

duong phan, cho thay day la mét con dudng trao dGi chat c6 xua va cao ban.

e Vi du 2: Khi ban bat dau van déng, cac té bao co ngay lap tic st dung
dudng phan dé€ tao ra mét lugng nho ATP nhanh chéng trudc khi hé hap hiéu

khi tang toc.
2.2. Giai doan 2: Chu trinh Krebs (Chu trinh Citric Acid)
Giai doan nay dién ra trong chat nén cua ti thé va chi xay ra khi c6 oxy (mot
cach gian tiép).
So doé qua trinh (cho 2 phan ta Pyruvic acid):

Trudc khi vao chu trinh Krebs, moi phan t& Pyruvic acid dugc chuyén thanh

Acetyl-CoA, gidi phéng 1 CO2z va tao 1 NADH.
2 Acetyl-CoA -» 4 COz2 + 6 NADH + 2 FADH:2 + 2 ATP
e Giai thich: Acetyl-CoA di vao moét chudi cac phan Ung vong, bi oxy héa hoan
toan. Toan b6 cac nguyén tu carbon tir glucose ban dau dugc gidi phdéng dudi
dang COz. Nang lugng duoc thu gitr chd yéu dudi dang cac phan t& mang
electron la NADH va FADH..
e Vi du 1: Khi CO2 ma chung ta thd ra c6 nguén goéc tur qué trinh oxy hda
pyruvic acid va chu trinh Krebs dién ra trong ti thé cla hang ty té bao.

e Vi du 2: Cac san pham trung gian cula chu trinh Krebs c6 thé dugc té bao su

dung dé tong hop cac phan ti sinh hoc khac nhu amino acid khéng thiét yéu.
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2.3. Giai doan 3: Chudi truyén Electron va Héa tham

Day la giai doan tao ra nhiéu ATP nhat, dién ra tai mang trong cua ti thé va truc

ti€p can dén oxy.

So do qua trinh:

10 NADH + 2 FADH:z + 602 » 6H20 + ~26-28 ATP

e Giai thich: Cac electron nang lugng cao tir NADH va FADH: (tao ra tu 2 giai
doan trudc) duoc truyén qua mot chudi cac phirc hgp protein trén mang
trong ti thé. Nang lugng tir dong electron nay dugc dung dé€ bom cac ion H+
tlr chat nén ra khodng gian mang, tao ra su chénh léch néng do H* (gradient
proton). Khi cac ion H* quay tré lai chat nén qua mot kénh protein dac biét la
ATP synthase, nang lugng clia dong chay nay sé téng hgp moét lugng 16n ATP.

Oxy la chat nhan electron cu6i cung, két hop véi H* dé tao thanh nudc.

e Vi du 1: Néu khong c6 oxy dé nhan electron cudi cling, chudi truyén sé bi
tdc nghén, NADH va FADHz khéng thé nhuong electron, va qua trinh san xuat
ATP sé diung lai. Pay la ly do tai sao ching ta khong thé song thi€u oxy.

e Vi du 2: M6t sé chat doc nhu cyanide hoat déng bang céach rc ché mét trong
cac phic hop protein clia chudi truyén electron, gay ngung tré hé hap té bao

va dan dén t& vong nhanh chéng.

3. Phan giai ki khi: Lén men

Khi khéng c6 oxy, té€ bao khéng thé thuc hién chu trinh Krebs va chubi truyén
electron. Thay vao dé, ching thuc hién qua trinh 1én men dé€ tai tao NAD*, cho

phép dudng phan ti€p tuc dién ra va tao ra mét lugng nho ATP.
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3.1. Lén men Lactic

Cong thuc:

Glucose - 2 Pyruvic acid -» 2 Lactic acid + 2 ATP

e Giai thich: Pyruvic acid nhan electron truc ti€p t&r NADH dé tao thanh lactic
acid, dong thoi tdi tao NAD*. Qué trinh nay khong tao thém ATP, hiéu qua

nang luong chi dén tr 2 ATP cla giai doan duong phan.

e Vi du 1: Khi van déng manh, co bap thi€u oxy tam thoi va chuyén sang 1én
men lactic. Su tich tu lactic acid gay ra cam giac mai co.

e Vi du 2: Vi khudn lactic s&t dung qué trinh nay dé lam s(ra chua, tao ra vi

chua dac trung tu lactic acid.
3.2. Lén men Ethanolic (Rugu)
Cong thuc:
Glucose - 2 Pyruvic acid » 2 Ethanol + 2 CO:z + 2 ATP

e Giai thich: Pyruvic acid trudc tién dugc chuyén déi thanh mot hop chat khac
va gidi phdéng CO2, sau dé hgp chat nay nhan electron tir NADH dé tao thanh

ethanol (rugu etylic), déng thoi tai tao NAD*.

e Vi du 1: Nam men dugc st dung trong sdn xuat bia va rugu. Ching Ién men

duong trong nguyén liéu dé tao ra ethanol.

e Vi du 2: Khi CO2 sinh ra t&r qué trinh 1én men cdla nam men lam cho bét mi

nd phong khi lam banh mi.
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4. So sanh H6 hap hiéu khi va Lén men

Tiéu chi H6 hap hiéu khi Lén men

Piéu kién Can c6 02 Khoéng can Oz (ki khf)
Noi xay ra Bao tuong va Ti thé Bao tuong
San pham cudi Lactic acid hoac Ethanol, CO2,
CO2, H20, ATP
cung ATP
Chat nhan
) Phan t& hitu co (Pyruvic acid
electron cuoi 02 )
hodc dan xuat cla nd)
cung
Hiéu qua nang Rat cao (khoang 30-32
Rat thap (chi 2 ATP/glucose)
luong ATP/glucose)

5. Cac yéu té anh huéng dén cuong do hd hap té bao
Cuong do ho hap cd thé bi anh hudng bdi nhiéu yéu tdé moi trudng va bén trong
té bao:

e Nhiét d6: H6 hap la mdt chubi cdc phan ng enzyme. Nhiét do tang trong
gidi han nhat dinh sé lam tang toéc do hd hap. Tuy nhién, nhiét do quéa cao
hodc qué thap sé Urc ché hoat dong clia enzyme, lam gidm cuong d6 ho hap.

e Nong dd 02: Oxy la nguyén liéu cho hd hap hiéu khi. Néu nébng do oxy gidam,

cuong do hd hap hiéu khi sé gidm, va té bao c6 thé chuyén sang 1én men.
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e Nong do6 CO2: Nong do CO2 qua cao cd thé (e ché mdt s6 enzyme trong chu
trinh h6 hap, lam gidm cuong d6é hé hap. Day la nguyén tac cua viéc bao
qudn nbng san trong moi truong c6 ndéng do CO: cao.

e Ham luong nudc: Nudéc la dung moi cho cac phadn iing hda hoc. Té bao thiéu
nudc sé lam gidm cuong d6 ho hap. Bé la ly do tai sao hat khd cé cuong do
ho hap rat thap va cé thé bdo quan lau dai.

e Nong dd co chat (Glucose): Néu thiéu co chat hd hap (nhu glucose), cudng

do h6 hap sé gidm do khdng cé nguyén liéu dé phan giai.
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