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’±ø˜ ¸fl¡À˘±Àª Ê√œ˚˛±˝◊√√ Ô±øfl¡¬ı1 ¬ı±À¬ı ù´±¸-õ∂ù´±¸ ˘›“º øfl¡c ¤˝◊√√ ù´±¸ õ∂ù´±¸ ’±˜±1
¬ı±À¬ı øfl¡˚˛ ˝◊√√˜±Ú õ∂À˚˛±Ê√Úœ˚˛∑ Ó¬±À1±¬Ûø1 ¸fl¡À˘± Ê√œª˝◊√√ Î¬◊øæ√√ ’±1n∏ õ∂±Ìœ Î¬◊ˆ¬À˚˛ ’±1n∏
’Ì≈Ê√œªø¬ı˘±Àfl¡› ù´±¸-õ∂ù´±¸ ˘˚˛ÀÚ∑ ˚ø√ ˘˚˛, Œfl¡ÀÚÕfl¡∑

¸fl¡À˘± Ê√œªÀfl¡ Ê√œ˚̨± ◊̋√√ Ô±øfl¡¬ı1 ¬ı±À¬ı ̇ øMê√1 õ∂À˚̨±Ê√Úº ¤ ◊̋√√ø¬ı˘±fl¡ ̋ √√í˘ Œ˙± ∏̄Ì ¬ı±©Ûœ ¬̂ªÚ,
‰¬±˘-‰¬̆ Ú, õ∂Ê√ÚÚ ’±1n∏ ù´±¸-õ∂ù´±¸º ¤ ◊̋√√ ¸fl¡À˘±ø¬ı˘±fl¡ õ∂øSê˚̨±Ó¬ õ∂À˚̨±Ê√Ú Œ √̋√±ª± ˙øMê√À¬ı±1
ŒÚ± fl¡í1 ¬Û1± ’±À √̋√∑ ’±ø˜ Ê√±ÀÚ± Œ˚ ’±ø˜ ˙øMê√ ’± √̋√1Ì fl¡ø1¬ı1 ¬ı±À¬ı ‡±√… ‡±›“ øfl¡c ¤ ◊̋√√
˙øMê√ Œfl¡ÀÚÕfl¡ÀÚ± ‡±√…1 ¬Û1± Œ¬Û±ª± ˚±˚̨∑ ¤ ◊̋√√ ˙øMê√ Œfl¡ÀÚÕfl¡ ¬ı…ª √̋√+Ó¬ √̋√̊ ∑̨ ’±ø˜ Œ‡±ª±
¸fl¡À˘±ø¬ı˘±fl¡ ‡±√… ◊̋√√ ¸˜±Ú ¬Ûø1˜±Ì1 ˙øMê√ ø√À˚̨ÀÚ∑ Î¬◊øæ√À√ ŒÚ‡± ◊̋√√ÀÚ ¬ı±1n∏∑ fl¡í1 ¬Û1±ÀÚ±
Î¬◊øæ√À√ ˙øMê√ ’± √̋1Ì fl¡À1∑ ’±1n∏ ŒÓ¬ÀÚ√À1 ’Ì≈Ê√œª [micororgamism] ø¬ı˘±Àfl¡ ø¸ “̋√√Ó¬1
˙øMê√1 õ∂À˚̨±Ê√Úœ˚̨Ó¬±1 ¬ı±À¬ı Ê√±ÀÚ± ø¸ “̋√ÀÓ¬ ‡±√… ¢∂̋ √√Ì fl¡À1∑

¤ÀÚÒ1Ì1 ¬¬ıUÀÓ¬± ̧ —À˚±·ø¬ı √̋√œÚ õ∂ùü Î¬◊√̊  ̨Œ √̋√±ª±1 ¬ı±À¬ı ŒÓ¬±˜±À˘±fl¡ øÚ(˚̨ ’±‰¬ø1Ó¬
˝í√√¬ı±º øfl¡c ’±‰¬˘ÀÓ¬, ù´±¸-õ∂ù´±¸ õ∂øSê˚̨±ÀÈ¬± ‡±√…1 ¬Û1± ˙øMê√ Î¬◊»¬Û±√Ú1 ˘·Ó¬ ›Ó¬–-
Œõ∂±Ó¬ˆ¬±Àª Ê√øÎ¬ˇÓ¬º ’±ø˜ ¬ı≈øÊ√¬ıÕ˘ Œ‰¬©Ü± fl¡À1±À‰¬±Ú Œfl¡ÀÚÕfl¡ ¤ ◊̋√√ø¬ı˘±fl¡ ¸—‚øÈ¬Ó¬ √̋√̊ º̨

Ê√œ˚˛±˝◊√√ Ô±øfl¡¬ı1 ¬ı±À¬ı õ∂À˚˛±Ê√Ú Œ˝√√±ª± ˙øMê√ øfl¡Â≈√˜±Ú &1n∏ fl¡Ì±1 Ê√±1Ì1 [oxida-

tion of macro-molecule] Ù¬˘Ó¬ Î¬◊»¬Ûiß ̋ √√̊ ˛ ̊ ±fl¡ ’±ø˜ ë‡±√…í ¬ı≈ø˘ fl¡›“º ̃ ±S Œ¸Î¬◊Ê√œ ˛̊±
Î¬◊øæ√√ ’±1n∏ ‰¬±À˚˛ÚÀ¬ıÀ"√√1œ˚˛±˝◊√√À˝√√ ̧ ±À˘±fl¡¸—Àù≠¯∏Ì1 ¡Z±1± øÚÊ√1 ‡±√… øÚÀÊ√ õ∂dÓ¬ fl¡ø1¬ı
¬Û±À1º ¤ ◊̋√√ ¬ÛXøÓ¬Ó¬ ø¸ “̋√√ÀÓ¬ Œ¸Ã1˙øMê√fl¡ 1±¸± ˛̊øÚfl¡ ̇ øMê√Õ˘ 1+¬Û±ôL1 fl¡À1 ’±1n∏ ¢≠≈fl¡íÊ√í,
‰≈¬SêíÊ√ ’±1n∏ ˙fl«¡1± Ê√±Ó¬œ˚˛ ¬Û√±Ô«1 ¬ı±gÚœÓ¬ Ê√˜± fl¡ø1 1±À‡º ’±ø˜ ˜ÚÓ¬ 1±ø‡¬ı ˘±ø·¬ı
Œ˚ Œ¸Î¬◊Ê√œ˚˛± Î¬◊øæ√À√ ¸±À˘±fl¡¸—Àù≠¯∏Ì fl¡ø1¬ı ¬Û±À1 ˚ø√› ’ªÀ˙… ¸fl¡À˘± Œfl¡±¯∏ ¬ı±
fl¡˘±¸˜”˝√Ó¬ ¤˝◊√√ fl¡±˚«… ¸—‚øÈ¬Ó¬√ Ú˝√√˚˛º ˜±S ¤È¬± ø¬ıÀ˙¯∏ ô¶1Ó¬ Ôfl¡± flv¡í1í õ≠±©Ü˚≈Mê√
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Œfl¡±¯∏ø¬ı˘±Àfl¡ ¸±À˘±fl¡¸—Àù≠ ∏̄Ì ¬ÛXøÓ¬À1 ‡±√… Î¬◊»¬Û±√Ú fl¡À1º Œ¸ ◊̋√√fl¡±1ÀÌ, Œ¸Î¬◊Ê√œ˚̨±
Î¬◊øæ√√ÀÓ¬± ø˚À √̋√Ó≈¬ ¸fl¡À˘±ø¬ı˘±fl¡ Œfl¡± ∏̄ Œ¸Î¬◊Ê√œ˚̨± Ú √̋√̊ ,̨ ø¸ “̋√√Ó¬Àfl¡± Ê√±1Ì ø¬ıøSê˚̨±1 ¬ı±À¬ı
˙øMê√1 õ∂À ˛̊±Ê√Ú √̋√̊ ˛º Œ¸ ◊̋√√À √̋√Ó≈¬Àfl¡ ‡±√…À¬ı±1 ¸fl¡À˘± √̋√ø1»fl¡Ì±ø¬ı √̋√œÚ ’—˙Õ˘ õ∂¬ı±ø √̋√Ó¬
˝í√√¬ı ˘±ø·¬ıº Ê√cø¬ı˘±fl¡ ’±Àfl¡Ã ¬Û1¬Û≈©Ü [heterotrophic] øfl¡˚̨ÀÚ± ø¸ “̋√√ÀÓ¬ ‡±√… ≈̃‡…ˆ¬±Àª
[Ó‘¬ÌÀˆ¬±Ê√œ] ¬ı± Œ·ÃÌˆ¬±Àª [˜±—¸Àˆ¬±Ê√œ] ¸—¢∂ √̋√ fl¡À1º ¬Û1Êœªœ Î¬◊øæ√√ Œ˚ÀÚ Œ “̂¬fl≈¡À1
˜1±, Œ·˘±-¬Û‰¬± ¬ıd1 ›¬Û1Ó¬ øÚ «̂¬1˙œ˘º ≈̃Í¬ÀÓ¬ ◊̋√√̊ ˛±1 øˆ¬Ó¬1Ó¬ ˜Úfl¡ø1¬ı˘·œ ˛̊± fl¡Ô±
¤ ◊̋√√ÀÈ¬±Àª ◊̋√√ Œ˚ Ê√œªÚÒ±1Ì1 ¬ı±À¬ı õ∂À˚̨±Ê√Ú Œ √̋√±ª± ¸fl¡À˘± ‡±√… ¸±À˘±fl¡¸—Àù≠¯Ì∏ ¬ÛXøÓ¬1
Êø√1˚̨ÀÓ¬ ù´¸Ú ¬ÛXøÓ¬Õ˘ ’±À √̋√º ¤ ◊̋√√ ’Ò…±˚̨Ó¬ ëŒfl¡± ∏̄1 ù´̧ Ú õ∂Ì±˘œí ¬ı± Œfl¡± ∏̄1 øˆ¬Ó¬1Ó¬
‡±√… ^¬ı… ˆ¬±ø· ˙øMê√ Î¬◊»¬Û±√Ú Œ √̋√±ª± ’±1n∏ ˙øMê√fl¡ ATP Î¬◊»¬Û±√Ú fl¡ø1¬ı1 ¬ı±À¬ı Òø1
1‡±ÀÈ¬±Àfl¡ ’±À˘±‰¬Ú± fl¡1± ˝í√√¬ıº

¸±À˘±fl¡¸—Àù≠ ∏̄Ì õ∂øSê ˛̊±, ¸—Àfl¡± ∏̄Àfl¡fœ ˛̊ [eukaryotic] Î¬◊øæ√√1 ¬ı± √̋√ø1»fl¡Ì±1
øˆ¬Ó¬1Ó¬ ’±1n∏ ˙øMê√ Î¬◊»¬Û±√Ú1 ¬ı±À¬ı ’±ª˙…fl¡ Œ˝√√±ª± ¶ö≤˘ ’Ì≈ (macromolecules)1
ˆ¬±À„√√±Ú õ∂øSê˚˛±Ó¬ ¸—Àfl¡±¯∏Àfl¡fœ˚˛ Ê√œª1 ‰¬±˝◊√√È¬íõ≠±Ê√˜ ’±1n∏ ˜± ◊̋√√È¬ífl¡øH˚̨±Ó¬ ˝√√ ˛̊º ¤ ◊̋√√√
Ê√±1Ì õ∂øSê˚̨±1 Ù¬˘Ó¬  C-C ˙‘∫˘± ̂ ¬±ø· ∆· ̊ Ô±¸—‡…fl¡ ̇ øMê√ Î¬◊»¬Û±√Ú fl¡1± õ∂øSê˚̨±ÀÈ¬±fl¡
ù´¸Ú Œ¬ı±À˘º ¤ ◊̋√√ ¬ÛXøÓ¬Ó¬ Ê√±1Ì Œ √̋√±ª± ¬Û√±Ô«ø¬ı˘±fl¡fl¡ ù´¸Ú1 fl¡± «̂̊ ¬ı… [respiratory

substrate] Œ¬ı±À˘º ¸±Ò±1ÌÀÓ¬, Œ‰¬øÚ Ê√±Óœ˚̨ ¬Û√±Ô«ø¬ı˘±Àfl¡ ◊̋√√ ˙øMê√ Î¬◊»¬Û±√Ú fl¡ø1¬ı1 ¬ı±À¬ı
¬ı…ª √̋√±1 fl¡1± √̋√̊ ˛, øfl¡c øfl¡Â≈√̃ ±Ú Î¬◊øæ√√Ó¬ õ∂íøÈ¬Ú, Œ¶ß̋ √√Ê√±Ó¬œ ˛̊ ¬Û√±Ô«, ∆Ê√øªfl¡ ¤ø‰¬Î¬Àfl¡±
˙øMê√ Î¬◊»¬Û±√Ú1 ¬ı±À¬ı ¬ı…¬ı √̋√±1 fl¡À1 , øfl¡c ¤È¬± ø¬ıÀ˙ ∏̄ ‰¬M«√√Ó¬À √̋√º ˝◊√√ ù´¸Ú fl¡± «̊…^¬ı…1 ¬Û1±
˙øMê√̧ ”̋̃ √√ Œfl¡± ∏̄1 øˆ¬Ó¬1Õ˘ Ê√±1Ì ø¬ıøSê˚̨±1 Ù¬˘Ó¬ Œ¬Û±ÀÚ Œ¬Û±ÀÚ ¤Àfl¡¬ı±1ÀÓ¬˝◊√√ ›˘± ◊̋√√
Ú±˚±˚̨º ¤ ◊̋√√ø¬ı˘±fl¡ ø¬ıøˆ¬ißÒ1Ì1 ¤ÚƒÊ√± ◊̋√√̃ 1 ¡Z±1± Òœ1 ·øÓ¬Ó¬ Œfl¡˝◊√√¬ı±È¬±› ø¬ıSê ˛̊±1 ¡Z±1±
˝√√˚˛ ’±1n∏ ATP1 øˆ¬Ó¬1Ó¬ 1±¸±˚̨øÚfl¡ ˙øMê ø˝√√‰¬±À¬ı ¸ø=Ó¬ ∆˝√√ Ô±Àfl¡√º Œ¸ ◊̋√√fl¡±1ÀÌ ¤ ◊̋√√ÀÈ¬±
¬ı≈Ê√±ÀÈ¬± ’±ª˙…fl¡œ˚̨ Œ˚ ù´¸Ú õ∂øSê˚̨±1 Ê√±1Ì ø¬ıøSê˚̨±Ó¬ Î¬◊æ√¬ı Œ˝√√±ª± ˙øMê√ Œ¬Û±ÀÚ Œ¬Û±ÀÚ
¬ı…ª √̋√±1 fl¡ø1¬ı ŒÚ±ª±ø1 ¬ı± Úfl¡À1 , øfl¡c ◊̋√√̊ ±̨fl¡√√ ATP ¸—Àù≠ ∏̄Ì1 ¬ı±À¬ıÀ √̋√ ¬ı…ª √̋√±1 fl¡À1 ’±1n∏
Œ˚øÓ¬˚̨± ˙øMê√1 ¬ı…ª √̋√±11 ¬ı±À¬ı õ∂À˚̨±Ê√Ú √̋√̊ ˛ ŒÓ¬øÓ¬˚˛± ˝◊√√˚˛±fl¡ ˆ¬±ø„√√ ˙øMê√ ’±˝√√1Ì fl¡1±
˝√√˚˛º Œ¸ ◊̋√√fl¡±1ÀÌ ATP Œ˚̨ ˙øMê√1 ≈̂̃ ± [currency] ø √̋√‰¬±À¬Û Œfl¡± ∏̄Ó¬ ¬ı…ª √̋√+Ó¬ √̋√̊ º̨ ATP Ó¬
¸ø=Ó¬ ∆ √̋√ Ôfl¡± ¤ ◊̋√√ ˙øMê√̧ ”̃̋ √√ Ê√œªÊ√·Ó¬Ó¬ ¬ıUÀÓ¬±√ ’±ª˙…fl¡œ ˛̊ õ∂øSê ˛̊±Ó¬ ¬ı…ª √̋√+Ó¬ √̋√̊ ˛
’±1n∏ ù´¸Ú1 Ù¬˘Ó¬ Œ √̋√±ª± fl¡±¬ı«Ú1 Ê“√fl¡± [carbon-skeleton], Œfl¡± ∏̄Ó¬ ’Ú… ’Ì≈À¬ı±11
(molecule) ∆Ê√ª 1±¸±˚̨øÚfl¡ õ∂øSê˚̨±1 ¬Û”¬ı«·±˜œ [precursor] ø √̋√‰¬±À¬Û ¬ı…ª √̋√±1 √̋√̊ º̨

14.1      Î¬◊øæ√À√ ù´±¸-õ∂ù´±¸ ̆ ˚˛ÀÚ∑ (DO PLANTS BREATHE)

’ªÀ˙…, ¤˝◊√√ õ∂ùüøÈ¬1 Î¬◊M√√1 ¸•Û”Ì«1+À¬Û õ∂Ó¬…é¬ Ú˝√√˚˛º ˝√√˚˛, Î¬◊øæ√À√ ù´±¸-õ∂ù´±¸Ó¬ O
2

¢∂˝√√Ì fl¡À1 ’±1n∏ ¤„√√±1 Œ·Â√ [CO
2
] Î¬◊ø˘˚˛±˝◊√√ ø√À˚˛º Œ¸À˚˛À˝√√ Î¬◊øæ√√Ó¬ ¤ÀÚfl≈¡ª± ¤È¬±

¬ÛXøÓ¬ ’±ÀÂ√ ø˚ O
2
 1 õ∂À˚˛±Ê√Ú ’Ú≈ˆ¬ª fl¡ø1¬ı ¬Û±À1º Î¬◊øæ√√Ó¬ õ∂±Ìœ1 øÚø‰¬Ú±Õfl¡ Œ·Â√
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¸1¬ı1±˝√√ fl¡ø1¬ı1 ¬ı±À¬ı Œfl¡±ÀÚ± ø¬ıÀ˙¯∏ ’—· Ú±Ô±Àfl¡ øfl¡c ¬ÛS1g ’±1n∏ Œ˘ø∞I◊À‰¬˘ Œfl¡±¯∏1
Ê√1œ˚˛ÀÓ¬ Œ·Â √¸1¬ı1±˝√√ fl¡À1º Î¬◊øæ√√Ó¬ ’±Àfl¡Ã ø¬ıÀ˙¯∏Ò1Ì1 ù´±¸-õ∂ù´±¸1 ’—· ÚÔfl¡±1
¬ıUÀÓ¬± fl¡±1ÀÌ± ÚÔfl¡± Ú˝√√˚˛º õ∂Ô˜ÀÓ¬, Î¬◊øæ√1 õ∂ÀÓ¬…fl¡ ’—·˝◊√√ øÚÊ√1 Œ·Â√ ¸1¬ı1±˝√√Ó¬
’—˙-¢∂˝√√Ì fl¡À1º ˝◊√√˚˛±Ó¬ ˜±S ¸±˜±Ú… ¬Ûø1˜±ÌÀ˝√√ ˝◊√√ÀÈ¬±1 ¬Û1± ø¸ÀÈ¬± ’—·Õ˘ ¬Ûø1¬ı˝√√Ì1
’±ª˙…fl¡ ˝√√˚˛º ø¡ZÓ¬œ˚˛ÀÓ¬, Î¬◊øæ√√1 Œ·Â√ ¸1¬ı1±˝√√1 ø¸˜±Ú õ∂À˚˛±Ê√ÀÚ± Ú˝√√˚˛º Î¬◊øæ√√1
ø˙¬Û±, ·±-·Â√ ’±1n ∏ ¬Û±ÀÓ¬ õ∂±ÌœÓ¬Õfl¡ fl¡˜ ¬Ûø1˜±ÀÌ ù´±¸-õ∂ù´±¸ ˘˚˛º ˜±S
¸±À˘±fl¡¸—Àù≠¯∏Ì ¬ÛXøÓ¬Ó¬À˝√√√√ ¬ıU¬Ûø1˜±Ì1 Œ·Â√1 ¸1¬ı1±˝√√ ˝√√˚˛ , ’±1n∏ õ∂ÀÓ¬…fl¡ø‡˘±
¬Û±ÀÓ¬˝◊√√ õ∂À˚˛±ÊÚ ¸±À¬ÛÀé¬ ¤˝◊√√ ¸˜˚˛1 ¬ı±À¬ı øÚÊ√Àfl¡ ‡±¬Û ‡≈ª±˝◊√√ ˘˚˛º Œ˚øÓ¬˚˛± Œfl¡±¯∏1
øˆ¬Ó¬1Ó¬  ¸±À˘±fl¡¸—Àù≠¯∏Ì  ¸—·øÍ¬Ó¬  ˝√√˚˛ ŒÓ¬øÓ¬˚˛± O

2 
Œ·Â√1 ¸1¬ı ˝√√Ó¬±1 Œfl¡±ÀÚ± ø‰¬ôL±1

fl¡ø1¬ı˘·œ˚˛± ø¬ı¯∏˚˛ Ú˝√√˚˛ øfl¡˚˛ÀÚ± O
2
 Œfl¡±¯∏1 øˆ¬Ó¬1ÀÓ¬ øÚ·«Ó¬ ˝√√˚˛º Ó‘¬Ó¬œ˚˛ÀÓ¬ ’±Úøfl¡

›‡, ̇ fl¡Ó¬ Î¬◊øæ√ÀÓ¬± Œ·Â√ø¬ı˘±Àfl¡ ¬ı…±¬ÛÚ õ∂øSê˚˛±1 Œ˚±À·ø√ ¬ıU ”√1Õ˘ ̊ ±¬ı˘·œ˚˛± Ú˝√√˚˛º
õ∂ÀÓ¬…fl¡ÀÈ¬± Ê√œøªÓ¬ Œfl¡±À¯∏˝◊√√ Î¬◊øæ√√1 Î¬◊¬Ûø1ˆ¬±·1 ˘·ÀÓ¬ ˘±ø· Ô±Àfl¡º Ó≈¬ø˜ õ∂ùü fl¡ø1¬ı
¬Û±1± ë¬Û±Ó¬1 Œé¬SÓ¬ ¤˝◊√√ÀÈ¬± ¸Ó¬…í Î¬±Í¬, fl¡±Í¬˚≈Mê√ fl¡±G ’±1n∏ ø˙¬Û±Ó¬ øfl¡ ˝√√˚˛ ¬ı±1n∏∑
fl¡±GÓ¬ ëÊœø√ªÓ¬¬ Œfl¡±¯ ∏íø¬ı˘±fl¡ ·Â√1 ¬ı±fl¡ø˘1 Ó¬˘ÀÓ¬ ¤øÈ¬ ’±ª1Ì ∆˝√√ Ô±Àfl¡º ø¸ “̋√√Ó¬À1±
¤øÈ¬ é≈¬^ Ù≈¬È¬± Ô±Àfl¡ Ó¬±Àfl¡ Œ˘ø∞I◊À‰¬˘ [lenticell] Œ¬ı±À˘º ˝◊√√˚˛±1 øˆ¬Ó¬11 Œfl¡±¯∏ø¬ı˘±fl¡
˜‘Ó¬ ’±1n∏ ø¸˝“√À√Ó¬ ˜±S ˚±øLafl¡ ¸˝√√±˚˛ fl¡À1º ·øÓ¬Àfl¡ Î¬◊øæ√√1 õ∂±˚˛ˆ¬±· Œfl¡±¯∏ÀÓ¬˝◊√√ øfl¡Â≈√
’—˙ ˝√√íÀ˘› ¬ı±˚˛≈1 ¸—¶Û˙«Ó¬ Ô±Àfl¡º ¤˝◊√√ fl¡±˚«Ó¬ ¬Û±Ó¬, fl¡±G ’±1n∏ ø˙¬Û±Ó¬ øÏ¬˘±Õfl¡
¸ÀÊ√±ª± Œ¬ÛÀ1Ìfl¡±˝◊√√˜± Œfl¡±¯∏À¬ı±À1 ¸˝√√±˚˛ fl¡À1º

˙fl«¡1±Ê√±Ó¬œ˚˛ ¬Û√±Ô«1 ¸•Û”Ì« ø¬ıÊ√±1Ì1 Ù¬˘Ó¬ Œ˙¯∏ ^¬ı… ø˝√√‰¬±À¬Û CO
2
 ’±1n∏ H

2
O

Î¬◊»¬Û±√Ú fl¡À1 ’±1n∏ Œ¸˝◊√√À¬ı±1fl¡ Ó¬±¬Û˙øMê√ ø˝√√‰¬±À¬Û Î¬◊ø˘˚˛±˝◊√√ ø√À˚˛º

  C H O O CO H O E6 12 6 2 2 26 6 6+  → + +  ˙øMê√

˚ø√ ¤ ◊̋√√ ˙øMê√ Œfl¡± ∏̄1 ¬ı±À¬ı ’±ª˙…fl¡œ˚˛ ˝√√˚˛, Œfl¡±À¯∏ ¤˝◊√√ ˙øMê√ ¬ı…ª˝√√±1 fl¡ø1 Œfl¡±¯∏Ó¬
˘·± ’Ú… øfl¡Â≈√˜±Ú ’Ì≈› [molecules] ·Í¬Ú fl¡ø1 ˘í¬ı ¬Û±À1º Î¬◊øæ√√1 Œfl¡±À¯∏ ¢≠≈fl¡íÊ√
’Ì≈ø¬ı˘±fl¡ ̂ ¬„√√±1 Œfl¡Ã˙˘¸˜”˝√√ ¤ÀÚ√À1 ’ª˘•§Ú fl¡À1 ̊ ±ÀÓ¬ øÚ·«Ó¬ ̧ ˜©Ü ̇ øMê√ø‡øÚÀ˚˛˝◊√√
Ó¬±¬Û ’±fl¡±À1 øÚ·«Ó¬ Ú˝√√˚˛º ¢≠≈fl¡íÊ√ ’Ì≈ø¬ı˘±fl¡1 Ê√±1Ì õ∂øSê˚˛± ¤È¬± ô¶1ÀÓ¬ ¸•Û±ø√Ó¬
Ú˝√√˚˛ , ¬ı1= ¬ıUÀÓ¬± ¸1n∏ ¸1n∏ ô¶1Ó¬ ¸•Û±ø√Ó¬ ˝√√˚˛ ’±1n∏ Ó¬±À1 øfl¡Â≈√˜±Ú ô¶1Ó¬ øÚ·«Ó¬
˙øMê√ ATP fl¡Ì±Ó¬ ¸—¶ö±ø¬ÛÓ¬ ˝√√˚˛º Œfl¡ÀÚÕfl¡ ¤˝◊√√ õ∂øSê˚˛±ÀÈ¬± ¸•Û±ø√Ó¬ ˝√√˚˛ Œ¸˝◊√√ÀÈ¬±Àª˝◊√√
√1±‰¬˘ÀÓ¬ ù´¸Ú õ∂øSê˚˛±1 ˜”˘ fl¡Ô±º

ù´±¸-õ∂ù´±¸ õ∂øSê˚˛±Ó¬ ’ø'ÀÊ√Ú ¬ı…ª˝√√+Ó¬ ’±1n∏ fl¡±¬ı«Ú Î¬±˝◊√√ ’'±˝◊√√Î¬, ¬Û±Úœ ’±1n∏
˙øMê√ øÚ·«Ó¬ ˝√√˚˛º ¤˝◊√√ √˝√√Ú õ∂øSê˚˛±Ó¬ ’ø'ÀÊ√Ú Œ·Â√1 õ∂À˚˛±Ê√Ú ˝√√˚˛º øfl¡c øfl¡Â≈√˜±Ú
Œfl¡± ∏̄ ¬ı± Ê√œª ¤ÀÚ ¬Ûø1Àª˙Ó¬ ¬ı±¸ fl¡ø1¬ı ¬Û±À1 ̊ íÓ¬ ’ø'ÀÊ√Ú Ô±øfl¡¬ı ¬Û±À1 ¬ı± Ú±Ô±øfl¡¬ı›
¬Û±À1º Ó≈¬ø˜ ¤ÀÚfl≈¡ª± ’ª¶ö± ¬ı± Ê√œª1 fl¡Ô± ˆ¬±ø¬ı¬ı ¬Û±1±ÀÚ ˚íÓ¬ O

2
1 Î¬◊¬Ûø¶öøÓ¬ Ú±˝◊√√∑
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¬Û‘øÔªœ1 õ∂Ô˜ Ê√œª ’ø'ÀÊ√Úø¬ı˝√√œÚ ¤fl¡ ¬Ûø1Àª˙ÀÓ¬˝◊√√ ¸‘ø©Ü ∆˝√√øÂ√˘ ¬ı≈ø˘ ˆ¬¬ı±1 ˚ÀÔ©Ü
¶ö̆  ’±ÀÂ√º ’±Úøfl¡ ¬ıÓ«¬˜±Ú ̊ ≈·ÀÓ¬± ¤ÀÚ øfl¡Â≈√˜±Ú Ê√œª ’±ÀÂ√ ø˚À¬ı±À1 ’¬ı±Ó¬ [anaerbic]
’ª¶ö±ÀÓ¬± Ê√œ ˛̊± ◊̋√√ Ô±øfl¡¬ı ¬Û±À1º ¤ ◊̋√√ø¬ı˘±fl¡1 øfl¡Â≈√̃ ±Ú ∆¬ıfl¡øäfl¡ [facultative] ’¬ı± ˛̊≈Ê√œª
[anaerobe] ’±1n∏ ’±Ú øfl¡Â≈√˜±Ú ’ø¬ıfl¡øä ’¬ı±˚˛≈Ê√œª [obligati anaerobs], ø˚Àfl¡±ÀÚ±
fl¡±1ÌÀÓ¬ Ú˝√√›fl¡ øfl¡˚˛ ¸fl¡À˘± Ê√œªÀ1 Œé¬SÓ¬ ’ø'ÀÊ√Ú1 ’Ú≈¬Ûø¶öøÓ¬Ó¬ ¢≠≈fl¡íÊ√fl¡ ¸•Û”Ì«
Ê√±1Ì fl¡ø1¬ıÕ˘ õ∂À˚˛±Ê√Úœ˚˛ ¤ÚƒÊ√±˝◊√√˜ õ∂Ì±˘œ ø¬ı√…˜±Úº ¢≠≈fl¡íÊ√ ˆ¬±ø„√√ ¬Û±˝◊√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬
Œ˝√√±ª± ¤˝◊√√ õ∂øSê˚˛±ÀÈ¬±Àfl¡ ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√ [Glycolysis] Œ¬ı±À˘º

14.2      ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√ (GLYCOLYSIS)

¢≠±˝◊√√fl¡Â√˘±˝◊√√øÂ√Â√ Ú±˜1 ¬ÛXøÓ¬ÀÈ¬± ¢∂œfl¡ ˙s1 ¬Û1± Î¬◊»¬ÛøM√√
Œ˝√√±ª± ì¢≠±˝◊√√fl¡î Œ‰¬øÚÊ√±Ó¬œ˚˛ ¬Û√±Ô« ’±1n∏ ˘±˝◊√√øÂ√Â√¬í ˜±ÀÚ
ˆ¬±ø·À˚±ª±º ¤˝◊√√ ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√ ¬ÛXøÓ¬ÀÈ¬± õ∂ÔÀ˜ &©Üíˆ¬
¤•§ÀÎ¬Ú, ’ÀÈ¬± Œ˜ ˛̊±1 √̋√Ùƒ¬, ŒÊ√. ¬Û±1ƒÚ±À‰¬ ’±øª©®±1 fl¡ø1øÂ√̆
’±1n∏ Œ¸˝◊√√fl¡±1ÀÌ ˝◊√√˚˛±fl¡ EMP ‰¬Sê [pathway] Œ¬ı±À˘º
’¬ı±˚˛ªœ˚˛ ’Ì≈Ê√œªÓ¬ ¤˝◊√√ÀÈ¬±Àª˝◊√√ ¤fl¡˜±S ù´¸Ú ¬ÛXøÓ¬º
¤˝◊√√ ¬ÛXøÓ¬Ó¬ Œfl¡±¯∏1 ‰¬±˝◊√√È¬íõ≠±Ê√˜ ¬ı± Œfl¡±¯∏õ∂1¸1 øˆ¬Ó¬1Ó¬
¢≠≈fl¡íÊ√1 Ê√±1Ì ∆˝√√ ≈√È¬± ¬Û±˝◊√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬ fl¡Ì±1 ̧ ‘ø©Ü fl¡À1º
Î¬ ◊ øæ √ √Ó¬ ’±Àfl¡Ã ¢≠ ≈fl¡íÊ √fl¡Ì±1 ¸‘ø© Ü ˝ √ √˚ ˛  ø˚ÀÈ¬±
¸±À˘±fl¡¸—Àù≠¯∏Ì1 Œ˙¯∏^¬ı… ’±1n∏ ¸—1øé¬Ó¬ fl¡±¬ı«˝√√±˝◊√√ÀEÈ¬
ø˝√√‰¬±À¬Û Ô±Àfl¡º ˝◊√√Úƒˆ¬±1ÀÈ¬Ê√ ¤ÚƒÊ√±˝◊√√˜1 ø¬ıøSê˚˛±1 Ù¬˘Ó¬
‰≈¬SêíÊ√1 ¬Û1± ¢≠≈fl¡íÊ√ ’±1n∏ ÙË≈¬"√√íÊ√1 Î¬◊»¬ÛøM√√ ˝√√˚˛ ’±1n∏ ¤˝◊√√
˜ÚÀ‰¬Àfl¡1±˝◊√√Î¬ ≈√È¬±˝◊√√ õ∂ÔÀ˜ ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√ õ∂øSê˚˛±Ó¬
Œ¸±˜±˚˛º ¢≠≈fl¡íÊ√ ’±1n∏ ÙË¬"√√íÊ√1 Ù¬Â√Ù¬ø1À˘Â√Ú1 Ù¬˘Ó¬
¢≠ ≈fl¡íÊ√ 6-Ù¬Â√ÀÙ¬È¬1 ¸‘ø©Ü ˝√ √˚˛ ’±1n∏ ¤˝◊ √ √ õ∂øSê˚±̨Ó¬
Œ˝√√©®ífl¡± ◊̋√√ÀÚÊ√ Ú±˜1 ¤ÚƒÊ√± ◊̋√√˜ø¬ıÀÒ Î¬◊»À¸‰¬fl¡ ø˝√√‰¬±À¬Û fl¡±˜
fl¡À1º ˝◊√√ ¬Û±Â√Ó¬ Ù¬Â√Ù¬ø1À˘Â√Ú ∆˝√√ õ∂ÔÀ˜ ¢≠≈fl¡íÊ√fl¡Ì±1
Î¬◊»¬Û±ø√Ó¬ ˝√√˚˛ ’±1n∏ ¬Û±Â√Ó¬ ¸˜À˚±·œ ∆Ó¬˚˛±1 fl¡ø1 ¢≠≈fl¡íÊ√
6 Ù¬Â√ÀÙ¬È¬1 ¸‘ø©Ü fl¡À1º ˝◊√√˚˛±1 ¬Û±Â√1 ¢≠≈fl¡íÊ√1 ø¬ı¬Û±fl¡œ˚˛
õ∂øSê˚˛±ø¬ı˘±fl¡ õ∂±˚˛ ¤Àfl¡Ò1Ì1º ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√¬ õ∂øSê˚˛±1
ø¬ıøˆ¬iß ô¶1¸˜”˝√ √ 14.1 Ú— ø‰¬SÓ¬ Œ√‡≈›ª± ∆˝√ √ÀÂ√º
¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√ õ∂øSê˚˛±Ó¬ √˝√√È¬± ø¬ıøSê˚˛±1 ¤øÈ¬ ˙±1œÀ˚˛
ø¬ıøˆ¬iß ¤ÚƒÊ√± ◊̋√√˜1 øÚ ˛̊LaÌÓ¬ ¢≠≈fl¡íÊ√1 ¬Û1± ¬Û± ◊̋√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬
Î¬◊»¬Ûiß fl¡À1º ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√1 ¬ÛXøÓ¬ÀÈ¬± ’Ò…˚˛Ú fl¡À1±ÀÓ¬

-6-
(6C)

-6-
(6C)

1, 6-
(6C)

(3C)
(3C)

 2 × 2-

   2 ×
(3C)

ADP

ATP

ADP

ATP

ADP

ATP

ADP

NADH+H+

NAD+

H2O

ATP

ø‰¬S 14.1  ù´¸Ú ¬ÛXøÓ¬

¢≠≈fl íÊ√

¢≠≈fl íÊ√√ Ù¬Â√ÀÙ¬È¬

Ùv≈¬"√√íÊ√√ Ù¬Â√ÀÙ¬È¬

Ùv≈¬"√√íÊ√ ¬ı± ˛̊íÙ¬Â√ÀÙ¬È¬

¬∏C±˚˛íÊ√ Ù¬Â√ÀÙ¬È¬ Î¬±˝◊√√
˝√√± ◊̋√√Eíø' ¤ø‰¬È¬Ú

Ù¬Â√ÀÙ¬È¬
¬∏C±˚˛íÊ√ Ù¬Â√ÀÙ¬È¬

3 Ù¬Â√Ù¬íø¢≠‰¬±ø1fl¡ ¤ø‰¬Î¬

¬∏C± ˛̊íÊ√Ù¬Â√ÀÙ¬È¬
¬ı± ˛̊í√√Ù¬‰¬Ù¬íø¢≠‰¬±ø1fl¡

¬∏C±˚˛íÊ √Ù¬Â√ÀÙ¬È¬
Ù¬Â√Ù¬íø¢≠‰¬±ø1fl¡ ¤ø‰¬Î¬

Ù¬Â√Ù¬íø¢≠‰¬±À1È¬

Ù¬Â√Ù¬í¤Ú˘¬Û± ◊̋√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬

¬Û± ◊̋√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬
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ŒÓ¬±˜±À˘±Àfl¡ ˜Ú fl¡ø1¬ı±À‰¬±Ú Œfl¡±ÚÀÈ¬± ô¶1Ó¬ ATP 1 ’ªé¬˚˛ Ú±˝◊√√¬ı± ATP Ú±˝◊√√¬ı±
NADP+H+ [¤ ◊̋√√ Œé¬SÓ¬] fl¡Ó¬ Î¬◊»¬Û±√Ú ˝√√ ˛̊º

ATP 1 ≈√È¬± ô¶1Ó¬ ’ªé¬˚˛ ˝√√˚˛º õ∂ÔÀ˜ ¢≠≈fl¡íÊ√1 ¬Û1± ¢≠≈fl¡íÊ√ 6 Ùƒ¬Â√ÀÙ¬È¬1 ∆Ó¬˚˛±1
˝√√›“ÀÓ¬ , ’±1n∏ ø¡ZÓ¬œ˚˛ÀÓ¬ Ù≈Ë¬"√√íÊ√1 6 Ù¬Â√ÀÙ¬È¬1 ¬Û1± Ù≈Ë¬"√√íÊ√-1,6 ¬ı± ˛̊√√íÙ¬Â√ÀÙ¬È¬1 ¸—Àù≠¯∏Ì
˝√√›“ÀÓ¬º

Ù≈Ë¬"√√íÊ√ 1.6 ¬ı± ˛̊íÙ¬Â√ÀÙ¬È¬ ’±Àfl¡Ã ̂ ¬±ø· ∆· 3 Ù¬‰¬Ù¬íø¢≠‰¬±À1˘øÎ¬˝√√±˝◊√ √Î¬  [PGAL]
’±1n∏ Î¬±˝◊√ √ ˝√√±˝◊√ √Eíø'¤ø‰¬È¬Ú Ù¬Â√ÀÙ¬È¬1 ∆Ó¬˚˛±1 fl¡À1º ’±ø˜ Ê√±ÀÚ± Œ˚ ˝◊√ √˚˛±Ó¬ ¤È¬±
ô¶1 ’±ÀÂ√ ̊ íÓ¬ NADH + H+ NAD+1 ¬Û1± Î¬◊»¬Ûiß ̋ √ √˚˛ , Œ˚øÓ¬˚˛± 3 Ù¬‰ƒ¬Ù¬ø¢≠‰¬±À1˘-
øÎ¬˝√√±˝◊√ √Î¬ [PGAL] 1 1,3 ¬ı±˚˛í√Ù¬‰¬√Ù¬íø¢≠‰¬±À1˘øÎ¬˝√√±˝◊√ √Î¬Õ˘ ¬Ûø1¬ıM«√√Ú ˝√√˚˛º PGAL

1 ¬Û1± ≈√È¬± Ê√±Ê√±1Ì ¸˜¸±˜ø˚˛fl¡ [redox equivalent] ≈√È¬± H+ ¤È¬˜ƒ ø˝√√‰¬±À¬Û ’±1n∏
˝◊√ √ NAD+ ∆˘ ’¬Û¸±ø1Ó¬ ̋ √√˚˛º PGAL ’±Àfl¡Ã ’ÕÊ√øªfl¡ Ù¬Â√ÀÙ¬È¬ [ip] 1 Î¬◊¬Ûø¶öøÓ¬Ó¬
BPGA+ ∆˘ 1+¬Û±ôLø1Ó¬ ˝√√˚˛º BPGA1 ¬Û1± Ù¬Â√Ù¬íø¢≠‰¬±ø1fl¡ ¤ø‰¬Î¬ [3 PGA]
¬Ûø1¬ıÓ¬« √ √Ú Œ˝√√±ª±ÀÈ¬±› ˙øMê√ øÚ·«Ó¬ Œ˝√√±ª± õ∂øSê˚˛± ’±1n∏ øÚ·«Ó¬ ¤˝◊√√ ˙øMê√fl¡ ATP

’±fl¡±1Ó¬ Òø1 1±À‡º ’Ú…ÀÈ¬± ATP, PEP 1 ¬Û1± ¬Û±˝◊√ √1n∏øˆ¬fl¡ ¤ø‰¬Î¬ ¸—Àù≠¯∏ÌÓ¬
Î¬◊»¬Ûiß ˝√√˚˛º ŒÓ¬ÀÚ˝√í√À˘ ŒÓ¬±˜±À˘±Àfl¡ ·ÌÚ± fl¡ø1¬ı ¬Û±1±ÀÚ øfl¡˜±Ú ATP     fl¡Ú±

Œ¬Û±ÀÚ Œ¬Û±ÀÚ ¤È¬± ¢≠≈fl¡íÊ√ ’Ì≈1 ¬Û1± ∆Ó¬˚˛±1 ˝√√í  ı  ¬Û±À1∑

ŒÓ¬ÀôL ¬Û±˝◊√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬ ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√1 ¤È¬± ˜≈‡… ^¬ı…º ŒÓ¬ÀÚ˝√√íÀ˘ ¬Û±˝◊√√1n∏Àˆ¬È¬1
ø¬ı¬Û±fl¡œ˚˛ ’ª¶ö±ÀÈ¬±ÀÚ± øfl¡∑ ¤˝◊√√ÀÈ¬± Œfl¡±¯∏1 õ∂À˚˛±Ê√Ú1 ›¬Û1Ó¬À˝√√ øÚˆ«¬1˙œ˘º ˝◊√√˚˛±Ó¬
3 È¬± ˜≈‡… õ∂Ô± ’±ÀÂ√ ˚±1 Ù¬˘Ó¬ ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√1 ¬Û1± ¬Û±˝◊√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬ Î¬◊»¬Ûiß
Œ˝√√±ª±ÀÈ¬± øÚ˚˛LaÌ fl¡À1º ¤˝◊√√Àfl¡˝◊√ √È¬± ˝√√í˘ñ Œ˘flƒ¡øÈ¬fl¡ ¤ø‰¬Î¬1 øfl¡•§Ú, ¤˘fl¡˝√√˘
Ù¬±1À˜À∞I◊Â√Ú ¬ı± øfl¡•§Ú ’±1n∏ ’¬ı±Ó¬ ù´¸Úº ̋ ◊√√ ¬ıUÀÓ¬± ’Ì≈Ê√œª ’±1n∏ ¤fl¡Àfl¡±¯∏œ˚˛ Ê√œªÓ¬
’¬ı±˚˛ªœ˚˛ õ∂Ô±Ó¬ ’±1n∏ øfl¡•§Ú ¬ı± Ù¬±1À˜À∞I◊Â√ÚÓ¬ ¸—·øÍ¬Ó¬ ˝√√˚˛º Î¬◊√±˝√√1Ì ¶§1+À¬Û
¢≠≈fl¡íÊ√1 ¸•Û”Ì« Ê√±1Ì1 Ù¬˘Ó¬ CO

2
 ’±1n∏ H

2
O Î¬◊»¬Ûiß ˝√√˚˛, Ó¬Ô±ø¬Û ŒSê¬ı ‰¬Sê1

Ê√ø1˚˛ÀÓ¬ ù´¸Ú ¬ÛXøÓ¬ ¸•Ûiß fl¡1±Àfl¡ ¬ı±˚˛øªfl¡ ù´¸Ú Œ¬ı±À˘º ˝◊√ √˚˛±Ó¬ ’±Àfl¡Ã
øÚ1ªø26√ißˆ¬±Àª O

2
1 Œ˚±·±Ú ’¬ı…±˝√√Ó¬ Ô±øfl¡¬ı ˘±À·º√

14.3  øfl¡•§Ú ¬ı± Ù¬±1À˜À∞I◊Â√Ú (FERMENTATION)

˝◊√√©Ü1 ¸˝√√±˚˛Ó¬ Œ˝√√±ª± øfl¡•§Ú [Fermentation] õ∂øSê ˛̊±Ó¬ ’¬ı±Ó¬ [Anaerobic] ’¬ı¶ö±Ó¬
¤˘±øÚ ø¬ıøSê˚˛±1 ˜±ÀÊ√À1 ¢≠≈fl¡íÊ√1 ’¸•Û”Ì« Ê√±1Ì ‚øÈ¬ ¬Û±˝◊√√1n∏ø¬ıfl¡ ¤ø‰¬Î¬1 CO

2 
’±1n∏

◊̋√√Ô±Ú˘Õ˘ 1+¬Û±ôL1 ‚ÀÈ¬º ¬Û± ◊̋√√1n∏ø¬ıfl¡ ¤ø‰¬Î¬ fl¡±¬ı«ø'À˘Ê√ ’±1n∏ ¤˘fl¡˝√√˘ øÎ¬˝√√± ◊̋√√EíøÊ√ÀÚÊ√
Ú±˜1 ¬Û±‰¬fl¡ 1À¸ [enzyme] ¤ ◊̋√ ø¬ıøSê ˛̊±¸ ”̃̋ √√Ó¬ ’Ú≈‚È¬fl¡ 1+À¬Û fl¡±˜ fl¡À1º ’Ú… øfl¡Â≈√˜±Ú
’Ì≈Ê√œª Œ˚ÀÚ øfl¡Â≈√˜±Ú Œ¬ıÀ"√√ø1˚˛±˝◊√√ ¬Û±˝◊√√1n∏ø¬ıfl¡ ¤ø‰¬Î¬1 ¬Û1± Œ˘fl¡ƒøÈ¬flƒ¬ ¤ø‰¬Î¬ Î¬◊»¬Û±√Ú
fl¡À1º ˝◊√√˚˛±Ó¬ ¸—‚øÈ¬Ó¬ Œ˝√√±ª± √Ù¬±¸˜”˝√√ 14.2 Ú— Œ√‡≈›ª± ∆˝√√ÀÂ√º õ∂±ÌœÀfl¡±¯∏ÀÓ¬± Œ˚ÀÚ
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fl¡‰¬1» ¬ı± fl≈¡Â√fl¡±ª±Ê√1 ¸˜˚˛Ó¬ Œ¬Û˙œ¸˜”˝√√Ó¬ Œ˚øÓ¬˚˛± CO
2
1

¬Ûø1˜±Ì fl¡ø˜ ˚±˚˛ ŒÓ¬øÓ¬˚˛± ¬Û±1Î¬◊øˆ¬fl¡ ¤ø‰¬Î¬ Œ˘flƒ¡ÀÈ¬fl¡ƒ
øÎ¬˝√√±˝◊√√EíøÊ√ÀÚÊ√1 Î¬◊¬Ûø¶öøÓ¬Ó¬ Œ˘flƒ¡øÈ¬fl¡ ¤ø‰¬Î¬Õ˘ ø¬ıÊ√±ø1Ó¬
˝√√˚˛º ˝◊√√˚˛±Ó¬ ø¬ıÊ√±1Ì1 fl¡±1fl¡ÀÈ¬± ˝√√í˘ NADH + H+ ø˚ÀÈ¬±
¬Û≈Ú1 NAD ∆˘ ≈√À˚˛±È¬± õ∂Ô±ÀÓ¬ Ê√±1Ì ˝√√˚˛º

Œ˘flƒ¡øÈ¬fl¡ ¤ø‰¬Î¬ ’±1n∏ ¤˘ƒfl¡˝√√˘ øfl¡•§Ú ¬ÛXøÓ¬ ≈√À˚˛±È¬±ÀÓ¬
˚ÀÔ©Ü¸—‡…fl¡ ̇ øMê√1 Î¬◊»¬Û±√Ú Ú √̋√̊  ̨, ̋ ◊√√̊ ˛±Ó¬ ¢≠≈fl¡íÊ√fl¡Ì±Ó¬ ̋ ◊√√̊ ˛±À1
¸øißø¬ı©Ü Ôfl¡± 7% Ó¬ ∆fl¡ fl¡˜ ˙øMê√À˝√√ Î¬◊»¬Ûiß ˝√√˚˛ ’±1n∏ ˝◊√√˚˛±À1
¸fl¡À˘± ˙øMê√Àfl¡ Î¬◊2‰¬ ˙øMê√˚≈Mê√ ATP 1 ¬ı±gÚœÓ¬ Òø1 Ô±øfl¡√¬ı
ŒÚ±ª±À1º Ó¬±À1±¬Ûø1, ¤˝◊√√ õ∂øSê˚˛±ÀÈ¬± é¬øÓ¬fl¡±1fl¡ ¤ø‰¬Î¬ Ú±˝◊√√¬ı±
¤˘ƒfl¡˝√√˘ ø˚Àfl¡±ÀÚ± ¤È¬±À˝√√ ¸‘ø©Ü ˝í√√¬ı ¬Û±À1º Œ˚øÓ¬˚˛± ˝◊√√˚˛±Ó¬
¢≠≈fl¡íÊfl¡Ì± ¤ ƒ̆fl¡˝√√˘ ¬ı± Œ˘fl¡ƒøÈ¬fl¡ ¤ø‰¬Î¬Õ˘ øfl¡•§Ú ̋ √√ ˛̊ ŒÓ¬øÓ¬ ˛̊±
˝◊√√˚˛±Ó¬ ˜≈Í¬ÀÓ¬ ¸—Àù≠¯∏Ì Œ˝√√±ª± ATP 1 ¸—‡…± øfl¡˜±Ú [·ÌÚ±
fl¡1± øfl¡˜±Ú ATP ̧ —Àù≠ ∏̄Ì ̋ √√̊ ˛ ’±1n∏ Ó¬±1 ¬Û1± ¢≠± ◊̋√√fl¡í˘± ◊̋√√øÂ√Â√¬Ó¬
¢∂˝√√Ì fl¡1± ATP 1 ¸—‡…±ÀÈ¬± ø¬ıÀ˚˛±· fl¡1±]º 13% ∆fl¡ Œ¬ıøÂ√ ¤˘ƒfl¡˝√√˘1 Î¬◊¬Ûø¶öøÓ¬Ó¬
˝◊√√©Üø¬ı˘±fl¡ ˜ø1 ˚±˚˛º ŒÓ¬ÀÚ˝√√íÀ˘ õ∂±fl‘¡øÓ¬fl¡ˆ¬±Àª øfl¡•§Ú Œ˝√√±ª± ˜±√fl¡ ^¬ı… ¬ø¬ı˘±fl¡Ó¬
¤˘ƒfl¡˝√√˘1¬¬Ûø1˜±Ì øfl¡˜±Ú Ô±Àfl¡∑ ’±ø˜ Œfl¡ÀÚÕfl¡ Í¬±ª1 fl¡ø1˜ Œ˚ ˜±√fl¡ ^¬ı…Ó¬
¤˘ƒfl¡˝√√˘1 ¬Ûø1˜±Ì ̋ ◊√√˚˛±Ó¬Õfl¡ Œ¬ıøÂ√ Ô±Àfl¡∑ ŒÓ¬ÀôL øfl¡ ¬¬ÛXøÓ¬Ó¬ Ê√œªø¬ı˘±Àfl¡ ¢≠≈fl¡íÊ√fl¡Ì±1
¸•Û”Ì« Ê√±1Ì ∆˝√√ Ó¬±1 ¬Û1± ˙øMê√ ’±˝√√1Ì fl¡ø1 ø¬ı¬Û±fl¡œ˚˛ ø¬ıøSê˚˛±1 ¬ı±À¬ı Œfl¡±¯∏1 ATP Ó¬
˜Ê≈√Ó¬ 1±À‡∑ ¸Àfl¡±¯∏Àfl¡fœ˚˛ [eukaryotic] Ê√œªÓ¬ ¤˝◊√√ÀÈ¬± ˜±˝◊√√¬∏Cífl¡øH˚˛±Ó¬ O

2
 1

Î¬◊¬Ûø¶öøÓ¬Ó¬ ¸—·øÍ¬Ó¬ ˝√√˚˛º ¸¬ı±Ó¬ ¬ı±˚˛ªœ˚˛ ù´¸Ú [aerobic respiration] ¬ÛXøÓ¬Ó¬ ∆Êª
fl¡Ì±1 O

2
 1 Î¬◊¬Ûø¶öøÓ¬Ó¬ ¸•Û”Ì« Ê√±1Ì ∆˝√√ CO

2
, ¬Û±Úœ ’±1n∏ fl¡± «̊̂ ¬ı…Ó¬ Ôfl¡± ¬ıUÀÓ¬±

˙øMê√ øÚ·«Ó¬ fl¡À1º Î¬◊2‰¬ ¬ı·«1 Î¬◊øæ√√Ó¬ ¤˝◊√√ õ∂fl¡±11 ù´¸Ú ¬ı1 ¸≈˘ˆ¬º ’±ø˜ ¬Û±Â√1 ‡GÓ¬
˝◊√√˚˛±1 ¬ÛXøÓ¬1 ¸•ÛÀfl¡« ’±À˘±‰¬Ú± fl¡ø1˜º

14.4  ̧ ¬ı±Ó¬ ù´¸Ú [Aerobic Respiration]

˜± ◊̋√√¬∏Cífl¡øH˚̨±1 ø ¬̂Ó¬1Ó¬ ¸¬ı±Ó¬ ù´̧ Ú ¬ÛXøÓ¬ √̋√í¬ı1 ¬ı±À¬ı ¬Û± ◊̋√√1n∏Àˆ¬È¬ø¬ı˘±fl¡ Â√± ◊̋√√È¬íõ≠±Ê√̃  ¬ı±
Œfl¡± ∏̄õ∂1¸1 ¬Û1± ˜± ◊̋√√¬∏Cífl¡øH˚̨±Õ˘ ¬Ûø1¬ı˝Ì √̋√í¬ı ˘±ø·¬ıº ¸¬ı±Ó¬ ù´̧ Ú1 ≈̃‡… ‚È¬Ú±ÀÈ¬± ˝í√√̆  –
l ¬Û±˝◊√√1n∏Àˆ¬È¬1 ¸•Û”Ì« Ê√±1Ì ∆˝√√ ‡G ‡GÕfl¡ ¸fl¡À˘± ˝√√±˝◊√√EíÀÊ√Ú ’Ì≈1 ’¬Û¸±1Ì√

‚È¬± ’±1n∏ 3
 
È¬± CO

2
 ’Ì≈1 ¸‘ø©Ü Œ˝√√±ª±º

l ˝◊√√À˘fl¡¬∏CÚø¬ı˘±fl¡ H+ ’Ì≈1 ¤È¬± ’—˙ ø˝√√‰¬±À¬Û ’±Ìøªfl¡ O
2
 ∆˘ ∆· Ôfl¡± ’±1n∏

¸˜¸±˜ø˚˛fl¡ˆ¬±Àª ATP ¸—Àù≠¯∏Ì Œ˝√√±ª±º
˝ ◊√˚±̨Ó¬ ’±Ó ±˝ ◊Ó Õfl¡ ˜ ≈‡…ˆ¬±Àª ˜Ú fl¡ø1¬ı˘·œ˚ ˛ ± fl¡Ô± Œ˚ ¬ÛXøÓ¬ÀÈ ¬ ±

ø‰¬S 14.1

¢≠≈fl¡íÊ√

ø¢≠‰¬±À1˘øÎ¬ √̋√± ◊̋√√Î¬
3 Ù¬Â√ÀÙ¬È¬

3 Ù¬Â√Ù¬íø¢≠‰¬±ø1fl¡
¤ø‰¬Î¬

Œ˘flƒ¡øÈ¬fl¡
¤ø‰¬Î¬

¬Û± ◊̋√√1n∏øˆ¬fl¡
¤ø‰¬Î¬

◊̋√√Ô±Ú˘Ù¬Â√Ù¬í¤Ú˘
¬Û± ◊̋√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬

NAD+

NADH+H+

NADH+H+

NAD+

NADH+H+

NAD+
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¬Û± ◊̋√√1n∏Àˆ¬È¬
(3C)

¤ø‰¬È¬±˝◊√√˘ CoA

(2C)

‰¬±˝◊√√ø¬∏Cfl¡ ¤ø‰¬Î¬
(6C)

Œ˜ø˘fl¡ ¤ø‰¬Î¬
(4C)

CO2

NAD+

NADH+H+

NADH+H+

NAD+

NAD+

CO2

‰¬± ◊̋√√ø¬∏Cfl¡ ¤ø‰¬Î¬ ‰¬Sê

α-ketoglutaric acid
(5C)

NADH+H+

GDP

GTP

‰¬±flƒ¡ø‰¬øÚfl¡ ¤ø‰¬Î¬
(4C)

øfl¡È¬í¢≠≈È¬±ø1fl¡ ¤ø‰¬Î¬
(4C)

FADH2

FAD+

CoA
NAD+

NADH+H+

CO2

ø‰¬S 14.1

˜±˝◊¬ ∏Cífl¡øG˚˛±1 Œ˜ø¬ ∏C'Ó¬ ¸—·øÍ¬Ó¬ ˝√ √˚˛ ’±1n∏ ø¡ZÓ¬œ˚˛ √Ù¬±ÀÈ¬± ˜±˝◊ √ √ ¬ ∏Cífl¡øG˚˛±1
øˆ¬Ó¬11 ’±ª1ÌÓ¬ ¸—·øÍ¬Ó¬ ˝√√˚˛º

‰¬±˝◊√√È¬‰¬˘ [sytosol] ’—˙Ó¬ ˙fl«¡1± ’¸•Û”Ì« Ê√±1Ì ‚øÈ¬ ¬Û±˝◊√1n∏Àˆ¬È¬ Œ˝√√±ª±1 ¬Û±Â√Ó¬
˝◊√√ ˜±˝◊√√È¬ífl¡øH˚˛±1 Œ˜ø¬∏C'Ó¬ Œ¸±˜±˚˛ ’±1n∏ ¬Û±˝◊√√1n∏øˆ¬fl¡ øÎ¬˝√√±˝◊√√EíÀÊ√øÚÊ√1 ¸˝√√±˚˛Ó¬ Ê√øÈ¬˘
ø¬ıøSê˚˛±1 ˜±ÀÊ√À1 ’ø'ÀÎ¬øÈ¬ˆ¬ øÎ¬fl¡±¬ı « ø'À˘‰¬Ú ¸•Ûiß ˝√ √˚ ˛º ¬Û±˝◊ √ √1n ∏ øˆ¬fl¡
øÎ¬˝√√±˝◊√√EíøÊ√ÀÚÀÊ√ ’Ú≈‚È¬fl¡1 fl¡±˜ fl¡1± ¤˝◊√√ ø¬ıøSê˚˛±˘±øÚÓ¬ NAD+ ’±1n∏ Œfl¡±¤ÚÊ√±˝◊√√˜
A 1 øÚø‰¬Ú± øfl¡Â≈√˜±Ú Œfl¡±¤ÚÊ√±˝◊√√˜1 õ∂À˚˛±Ê√Ú ˝√√˚˛º

¤˝◊√√ ¬ÛXøÓ¬Ó¬ ¬Û±˝◊√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬1 ≈√È¬± ’Ì≈ ø¬ı¬Û±fl¡ ∆˝√√ [metabolism] NADH 1 ≈√È¬±
’Ì≈ õ∂dÓ¬ fl¡À1 [¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√Ó¬ ¢≠≈fl¡íÊ√1 ¬Û1± Î¬◊»¬Ûiß Œ˝√√±ª±]º

¤ø‰¬È¬± ◊̋√√̆  CoA Ó¬±1¬ Û±Â√Ó¬ ¤È¬± ‰¬Sêœ˚̨ Ó¬LaÓ¬ Œ¸±˜±˚̨ ¬∏C± ◊̋√√ fl¡±¬¬ı«ø'ø˘fl¡ ‰¬Sê, ¸±Ò±1ÌÀÓ¬
√̋√±k ŒSê¬ı Ú±˜1 ∆¬ı:±øÚfl¡Ê√Ú1 Ú±À˜À1 Ê√Ú± ˚± ˛̊º ¤ ◊̋√√ ‰¬Sêfl¡ ŒSê¬ı ‰¬Sê ¬ı≈ø˘ Ê√Ú± ˚±˚̨º

14.4.1  ¬∏C± ◊̋√√fl¡±¬¬ı«ø'ø˘fl¡ ¤ø‰¬Î¬ ‰¬Sê (Tricarboxylic Acid Cycle)

TCA ‰¬SêÀÈ¬± 3 ’À'˘ ¤ø‰¬øÈ¬fl¡ ¤ø‰¬Î¬ [OAA] ’±1n∏ ¬Û±Úœ ‚Úœˆ”¬Ó¬ ∆˝√√ ‰¬±˝◊√√ø¬∏Cfl¡ ¤ø‰¬Î¬
Î¬◊»¬Ûiß fl¡À1 [ø‰¬S-14.3]º ¤˝◊√√ ¸˜œfl¡1Ì ‰¬±˝◊√√À¬∏CÓ¬ ø‰¬ÚÀÔÀÈ¬Ê√ Ú±˜1 Î¬◊»À¸‰¬fl¡ø¬ıÀÒ
ø¬ıøSê˚˛± fl¡ø1 ‰¬±˝◊√√ø¬∏Cfl¡ ¤ø‰¬Î¬ ’±1n∏ ¬Û±Úœ1 ¸‘ø©Ü fl¡À1º ‰¬±˝◊√√ø¬∏Cfl¡ ¤ø‰¬Î¬ ¬Û±Â√Ó¬ ¸˜À˚±·œ

∆˝√√ ’±˝◊√√‰¬ ‰¬±˝◊√√À¬∏CÈ¬Õ˘ ¬Ûø1¬ıÓ¬«Ú ˝√√˚˛º ˝◊√√˚˛±1 ¬Û±Â√Ó¬
√≈È¬± ¤fl¡ø√SêÀ˜ fl¡±¬¬ı«Ú ø¬ıÀ ˛̊±Ê√Ú ∆˝√√ [α øfl¡È¬í¢≠≈È¬±ø1fl¡
¤ø‰¬Î¬ ≈√¬ı±1 ’±1n∏ ¬Û±Â√Ó¬ ‰¬±fl¡ø‰¬øÚ˘ CoA 1 Î¬◊»¬Ûiß
fl¡À1º ‰¬±˝◊√√ø¬∏Cfl¡ ¤ø‰¬Î¬ ‰¬Sê1 ¬Û±Â√1 √Ù¬±ø¬ı˘±fl¡Ó¬
‰¬SêÀÈ¬± ‰¬ø˘ Ô±øfl¡¬ı1 ¬ı±À¬ı ‰¬±fl¡ø‰¬øÚ˘ CoA1 Ê√±1Ì
∆˝√√ OAA ∆˘ 1+¬Û±ôL1 ̋ √√ ˛̊º ‰¬±fl¡ø‰¬øÚ˘ COA 1 ¬Û1±
‰¬±fl¡ø‰¬øÚfl¡ ¤ø‰¬Î¬1 õ∂dÓ¬ ̋ √√›“ÀÓ¬ ¤È¬± GDP fl¡Ì± ̧ ‘ø©Ü
˝ √ √˚ ˛º ¤˝◊ √ √ÀÈ ¬± ’±|˚˛ ô¶11 Ùƒ ¬Â √Ù¬íø1À˘Â√Ú
õ∂Ô±º¬¬Û±Â√Ó¬Œ˚Ãø·fl¡ ¸˜œfl¡1Ì-¸˜”˝√√Ó¬ GTA ¬Û1±
GDP  ̧ ‘ø©Ü ̋ √√ ˛̊ ’±1n∏ Ó¬±1 ̆ ·ÀÓ¬ ADP 1 ¬Û1± ATP

1 Î¬◊»¬Ûiß fl¡À1º Ó¬±À1±¬Ûø1 ¤˝◊√√ ‰¬SêÀÈ¬±Ó¬ 3 È¬± ô¶1
’±ÀÂ√ ˚íÓ¬ õ∂Ô˜ÀÈ¬±Ó¬ NAD+ ø¬ıÊ√±ø1Ó¬ ∆˝√ √
NADH+H+ ̧ ‘ø©Ü ̋ √√˚˛ ̊ Ó¬ FAD+ 1 ø¬ıÊ√±1Ì1 Ù¬˘Ó¬
FADH

2
 Î¬◊»¬Ûiß ˝√√˚˛º ¤ø‰¬È¬±˝◊√√˘ COA TCA ‰¬Sê1

  + + + +

+ +

CoA NAD CoA + Co NADH H2

Mg
2+
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Ê√ø1 ˛̊ÀÓ¬ ’˝√√1˝√√ ‰¬ø˘ Ôfl¡± ’À'˘ ¤ø‰¬øÈ¬fl¡ ¤ø‰¬Î¬ ‰¬Sê1 õ∂Ô˜ ̧ √¸…1 ̧ ˜±·˜1 õ∂À ˛̊±Ê√Ú
˝√√˚˛º Ó¬±À1±¬Ûø1 ̋ ◊√√˚˛±Ó¬ NADH ’±1n∏ FADH

2
 1 ¬Û1± NAD+ ’±1n∏ FAD+ Œ1± ̊ Ô±SêÀ˜

õ∂À˚˛±Ê√Ú ˝√√˚˛º ¤˝◊√√ √˙±1 ˜≈Í¬ ¸˜œfl¡1ÌÀÈ¬± Ó¬˘Ó¬ ø√˚˛±Ò1ÀÌÀ1 Î¬◊À~‡ fl¡ø1¬ı ¬Û±ø1–

+ + + + + + +

+ +4NAD FAD 2H O ADP Pi 3Co 4NADH ATP2 2 2

¤øÓ¬˚̨±Õ˘Àfl¡ ’±ø˜ Œ√‡± ¬Û±À˘± Œ˚ ˙fl«¡1± fl¡øÌfl¡± ˆ¬±ø· ∆· CO
2
 øÚ·«Ó¬ fl¡À1 ’±1n∏

NADH+H+ 1 8 È¬± ’Ì≈1 ‘̧ø©Ü fl¡À1 , ¤ ◊̋√√ ¬ÛXøÓ¬Ó¬ 2È¬± ATP fl¡Ì±1 ¬Û1± 2È¬± FADH
2
 1

¸—Àù≠ ∏̄Ì √̋√̊ º̨ ŒÓ¬±˜±À˘±Àfl¡ ’±‰¬ø1Ó¬ ˝í√√¬ı± ’±ø˜ øfl¡˚̨ ù´±¸-õ∂ù´±¸ ’±À˘±‰¬Ú± fl¡ø1ÀÂ√±ñ
øfl¡˚̨ÀÚ± ̋ ◊√√̊ ±̨Ó¬ O

2
 ŒÚ± Œ¬Û± √̋√1Õ˘ ’ √̋√± Ú± ◊̋√√ Ú± ◊̋√√¬ı± ATP Œ1± ̧ —Àù≠ ∏̄Ì Œ √̋√±ª± Ú± ◊̋√√º Ó¬±À1±¬Ûø1

¸—Àù≠ ∏̄Ì Œ √̋√±ª± NADH+H+ ’±1n∏ FADH 1 ̂ ”¬ø˜fl¡± øfl¡ ¬ı±1n∏∑ ¤øÓ¬˚̨± ’±ø˜ ù´¸Ú õ∂øSê˚̨±Ó¬
O

2
1 ≈̂¬ø˜fl¡± ’±1n∏ ATP Œfl¡ÀÚÕfl¡ ¸—Àù≠ ∏̄Ì √̋√̊  ̨Ó¬±fl¡ ¬ı≈ÀÊ√±À‰¬±Ú ’± √̋√±º

14.2  ̋ ◊À˘flƒ¡¬∏CÚ ¬Ûø1¬ı √̋√Ì Ó¬La– ’±1n∏ √’ø'ÀÎ¬√øÈ¬ˆ¬ Ù¬Â√Ù¬íø1À˘Â√Ú [[[[[Electron Transport

System (ETS) and Oxidative Phosphorylation)

ù´¸Ú1 Ù¬˘Ó¬ Ó¬˘1 ’—˙¸˜”˝√√Ó¬ NADH+H+ ’±1n∏ FADH
2
Ó¬ ¸ø=Ó¬ ˙øMê√¸˜”˝√√

ø¬ıô¶±ø1Ó¬ Ú±˝◊√√¬ı± Œ˙±¯∏Ì ˝√√˚˛º Œ˚øÓ¬˚˛± ø¸˝“√√ÀÓ¬ ˝◊√√À˘flƒ¡¬∏CÚ ŒÈ¬k¬ÛÈ¬« √˙±Ó¬ e– ø¬ı˘±fl¡ O
2

1 ˜±ÀÊ√ø√ ∆· ¬Û±ÚœÕ˘ 1+¬Û±ôLø1Ó¬ ˝√√˚˛ ŒÓ¬øÓ¬˚˛± ¤˝◊√√ õ∂øSê˚˛± ¸—·øÍ¬Ó¬ ˝√˚˛º ¤˝◊√√ ø¬ı¬Û±fl¡œ˚˛
õ∂øSê ˛̊±1 Œ˚±À·ø√ e– ø¬ı˘±fl¡ ¤È¬± e– ¬ı˝√√Úfl¡±1œ1 ¬Û1± ’Ú…ÀÈ¬±Õ˘ ·øÓ¬ fl¡À1±ÀÓ¬ ̋ ◊√√À˘fl¡¬∏CÚ
¬Ûø1¬ı˝Ì Ó¬La Œ¬ı±À˘º [ø‰¬S14.4]º ¤˝◊√√À¬ı±1 ˜±˝◊√√¬∏Cífl¡øG˚˛±1 ’±ª1ÌÓ¬ ¸ø=Ó¬ ∆˝√√ Ô±Àfl¡º
˜± ◊̋√√¬∏Cífl¡øG ˛̊±1 Œ˜ø¬∏C'Ó¬ ‰¬± ◊̋√√ø¬∏Cfl¡ ¤ø‰¬Î¬ ‰¬SêÓ¬ Î¬◊»¬Ûiß Œ √̋√±ª± NADH ¤ÚƒÊ√± ◊̋√√̃  NADH

øÎ¬˝√√±˝◊√√EíøÊ√ÀÚÊ√ Ú±˜1 ¤ÚƒÊ√±˝◊√√˜1 Ê√1œ˚˛ÀÓ¬ Ê√±ø1Ó¬ ˝√√˚˛ [fl¡˜ Œõ≠'-II] ’±1n∏ Ó¬±1
¬Û±Â√Ó¬ e– Œ¬ı±1 øˆ¬Ó¬11 ’±ª1ÌÓ¬ Ôfl¡± Î¬◊˝◊√√ø¬ıfl≈¡˝◊√√ÚÚÕ˘ ·øÓ¬ fl¡À1º ‰¬±˝◊√√¬∏CíSêí˜Ó¬
e– ’¬Û¸±1Ì1 Ê√ø1˚˛ÀÓ¬ Î¬◊ø¬ıfl≈¡˝◊√√ÚÚø¬ı˘±Àfl¡ ¸˜Ó≈¬˘… [equivallent] ∆Ó¬ ˛̊±1 fl¡À1º

‰¬±˝◊√√¬∏CíSêí˜ C ¤ø¬ıÒ øˆ¬Ó¬11 ’±ª1ÌÓ¬ Ôfl¡± ¤ø¬ıÒ é≈¬^ õ∂øÈ¬Ú1 fl¡øÌfl¡± ’±1n∏ ˝◊√√
fl¡˜Àõ≠' II 1 ¬Û1± IV ∆˘ ·øÓ¬˙œ˘ ¬ı±˝√√fl¡ ø˝√√‰¬±À¬Û fl¡±˜ fl¡À1º fl¡˜Àõ≠' IV ’±Àfl¡Ã
‰¬±˝◊√√¬∏CíSêí˜ C ’ø'øÊ√√ÀÚÊ√ fl¡˜Àõ≠' ˚íÓ¬ ‰¬±˝◊√√¬∏CíSêí˜ a ’±1n∏ a

2
 ≈√È¬± Cu Œ‰¬∞I◊±1Ó¬

¸—À˚±øÊ√Ó¬ ∆˝√√ Ô±Àfl¡º
◊̋√√À˘fl¡¬∏CÚ ¬Ûø1¬ı˝√√Ì ‰¬SêÓ¬ e– ø¬ı˘±fl¡ ¤È¬± ¬ı±˝√√fl¡1 ¬Û1± ’Ú… ¤È¬± ¬ı±˝√√fl¡Õ˘ complex

I-IV 1 Êø√1˚˛ÀÓ¬ ·øÓ¬ fl¡À1±ÀÓ¬ ø¸˝“√√ÀÓ¬ ADP ’±1n∏ ’ÕÊ√ª PO
4
  1 ̆ ·Ó¬ ̆ ·˘±ø· ATP

‘̧ø©Ü fl¡À1º Î¬◊»¬Û±ø√Ó¬ ATP fl¡Ì±1 ¬Ûø1˜±Ì e– √±Ó¬±1 [donor] ›¬Û1Ó¬À˝√√ øÚˆ«¬1˙œ˘º
¤È¬± NADH fl¡øÌfl¡±1 Ê√±1Ì1 Ù¬˘Ó¬ 3È¬± ATP fl¡Ì±1 ̧ ‘ø©Ü ̋ √√̊ ˛, ’Ú… √̋√±ÀÓ¬ø√ ¤È¬± FADH

2

fl¡Ì±˝◊√√ ’±Àfl¡Ã 2 È¬± ATP fl¡Ì±1 ¸‘ø©Ü fl¡À1º ˚ø√›¬ı± ¬ı±˚˛ª ù´¸Ú õ∂øSê˚˛±ÀÈ¬± O
2
1

Î¬◊¬Ûø¶öøÓ¬Ó¬À˝√√ ¸—·øÍ¬Ó¬ ˝√√˚˛ Ó¬Ô±ø¬Û O
2
 1 ˆ≈¬ø˜fl¡± ¤˝◊√√ õ∂øSê˚˛±1 Œ˙¯∏1 ’—˙ÀÓ¬ ¸œ˜±¬ıX
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Ô±Àfl¡º Ó¬Ô±ø¬Û O
2
 1 Î¬◊¬Ûø¶öøÓ¬ ¬ı±gÚœ˚˛, øfl¡˚˛ÀÚ± ˝◊√√

Œ·±ÀÈ¬˝◊√√ õ∂øSê˚˛±ÀÈ¬±Ó¬ H ’¬Û¸±1Ì fl¡À1º ’ø'ÀÊ√ÀÚ
’ªÀ˙ ∏̄Ó¬ H ¢∂˝√√Ì fl¡À1º Ù Â√Ù¬íø1À˘Â√Ú ˝◊√√˚˛±1 ø¬ı¬Û1œÀÓ¬
˚íÓ¬ Œ¬Û±˝√√1 ˙øMê√1 õ∂íøÈ¬Ú Ù Â√Ù¬íø1À˘Â√Ú õ∂øSê˚˛±Ó¬
Sê˜±i§À˚˛ Î¬◊2‰¬ ô¶1Õ˘ ˚±¬ı1 ¬ı±À¬ı ¬ı…ª˝√√+Ó¬ ˝√√˚˛, ù´¸Ú
¬ÛXøÓ¬Ó¬ Ê√±1Ì-ø¬ıÊ√±1Ì1 Ù¬˘Ó¬ Î¬◊»¬Û±ø√Ó¬ ˙øMê√ ¤Àfl¡
¬ÛXøÓ¬ÀÓ¬ ¬ı…ª˝√√±1 ˝√√˚˛º

’±·1 ’Ò…±˚̨Ó¬ ŒÓ¬±˜±À˘±Àfl¡ Œfl¡ø˜ ’Â√̃ øÈ¬fl¡ ”̧S ◊̋√√
¬ı…±‡…± fl¡1± ’±ª1Ìœ ̧ —˘¢ü ATP ̧ —Àù≠ ∏̄Ì1 ø¬ı ∏̄À˚̨ ¬ÛøÏ¬̌Â√±º
’±·Ó¬ Œ√‡›ª±Ò1ÀÌ e– ¬Ûø1¬ı √̋Ì Ó¬LaÓ¬ Î¬◊»¬Û±ø√Ó¬ ˙øMê√
ATP ̧ —Àù≠̄ ∏Ì fl¡À1 [ComplexV] ¤ ◊̋√√ √̇ ±Àfl¡ ◊̋√√È¬± F

1
 ’±1n∏

F
o
 1 ¡Z±1± ·øÍ¬Ó¬ [ø‰¬S14.5]º F

1
 ≈̃Gfl¡ ’—˙ ’±Àfl¡Ã

¬ı±ø √̋√11 ’±ª1ÌœÓ¬ Ôfl¡± õ∂íøÈ¬Ú1 ¸˜ø©Ü ’±1n∏ ADP ’±1n∏
ip [Inorganic phosphate) 1  ¬Û1± ATP ̧ —Àù≠ ∏̄Ì1 Ô˘º
¤ ◊̋ Ú˘œ1 ˜±ÀÊ√ø√ F

1
1 ’Ì≈‚È¬fl¡œ˚̨ Ô˘1 ¬Û1± õ∂íÈ¬ÚÀ¬ı±1

¬Û±1 ∆ √̋√ ̊ ±›“ÀÓ¬ ATP 1 Î¬◊»¬Ûiß fl¡À1º Î¬◊»¬Ûiß Œ √̋√±ª± õ∂øÓ¬ÀÈ¬±
ATP 1 ¬ı±À¬ı 2 È¬± H+ 1 ’Ì≈ F

o
 1 ˜±ÀÊ√ø√ ’±ª1Ìœ1

øˆ¬Ó¬À1ø√ ¬Û±1 ∆ √̋√ ◊̋√√À˘flƒ¡¬∏CíÀfl¡ø˜Àfl¡˘ õ∂íÈ¬Ú1 Sê˜±i§À ˛̊
Î¬◊2‰¬ô¶1Õ˘ ·øÓ¬ fl¡ø1¬ı ˘±À·º

14.5     ù´¸Ú õ∂øSê˚˛±1 ø˝√√‰¬±¬Û-øÚfl¡±‰¬1 õ∂øÓ¬À¬ı√Ú [[[[[THE

RESPIRATORY BALANCE SHEET)

¤øÓ¬˚˛± õ∂ÀÓ¬…fl¡ÀÈ¬± Ê√±ø1Ó¬ Œ˝√√±ª± ¢≠≈fl¡íÊ√fl¡Ì±1 ¬Û1± ˘±ˆ¬
Œ˝√√±ª± ATP 1 ·ÌÚ± fl¡1± ¸yª¬Û1 ∆˝√√ÀÂ√ , øfl¡c ’±‰¬˘ÀÓ¬
¤˝◊√√ÀÈ¬± ˜±S ¸”Sœ˚˛ [theori-tical] ’Ú≈˙œ˘ÚÀ˝√√º ¤˝◊√√

14.4 ˜±˝◊√√¬∏Cfl¡Gœ˚˛±1 õ∂íøÈ¬Ú ¸—Àù≠¯∏Ì1 ø‰¬øS˚˛ Ù¬˘Ú

’±ôL–’±ª1Ìœ1
¶ö±Ú

’±ôL–˜± ◊̋√√¬∏Cífl¡Hœ ˛̊±1
’±ª1Ìœ

Œ˜ø¬∏C'

¬ı±ø˝√√11 ’—˙

ø‰¬S Ú— 14.5 ˜±˝◊√ √¬ ∏Cífl¡Hœ˚˛±1 ATP

¸—Àù≠ ∏̄Ì1 ∆1ø‡fl¡ Ù¬˘Ú

ŒÊ√±‡ÀÈ¬± Ó¬˘1 Ò±1Ì±1 ¬Û1± fl¡ø1¬ı ¬Û±ø1ñ
l Ò±1±¬ı±ø˝√√fl¡ˆ¬±Àª ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√, TCA ‰¬Sê ’±1n∏ ETS ‰¬Sê

¢≠± ◊̋√√fl¡í˘± ◊̋√√øÂ√Â√ ‰¬Sê1 ¤È¬±1 ¬Û±Â√Ó¬ ¤È¬±Õfl¡ ¸—·øÍ¬Ó¬ √̋√̊ º̨
l ¢≠±˝◊ √ √fl¡í˘±˝◊ √ √ øÂ √Â√ õ∂øSê˚˛±Ó¬ Œ˝√ √±ª± NADH 1 Î¬ ◊»¬ÛøM√ √ ∆˝√ √

˜±˝ ◊ √ √ ¬ ∏ C ífl¡ øH˚˛ ±Õ˘ ¶ ö ±Ú± ôLø1Ó¬ ˝ √ √˚ ˛  ’±1n ∏  ’ø'ÀÎ¬øÈ ¬ˆ¬ ¬
Ù¬Â√Ù¬íø1À˘Â√Ú ˝√√˚˛º

l ˝◊√√˚˛±À1 Œfl¡±ÀÚ± ¤È¬±› ˜Ò…ªÓ¬«√√œ ¬Û«√±Ô«˝◊√√ ’Ú… ¬Û√±Ô« Î¬◊»¬Ûiß Œ˝√√±ª±1
¬ı±À¬ı ¬ı…ª˝√√+Ó¬ Ú˝√√˚˛º
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l ’fl¡˘ ¢≠≈fl¡íÊ√ Ê√±Ó¬œ˚˛ ¬Û√±Ô«¸˜”˝√√1À˝√√ ù´¸Ú ˝√√˚˛ ’Ú…Ò1Ì1 ¸˜¬Ûø1¬ªÓ¬«√√Ú fl¡± «̊̂ ¬ı…
¤˝◊√√ ‰¬Sê1 ˜±Ê√1 ô¶1Ó¬ Œ¸±˜±¬ı ŒÚ±ª±À1º
øfl¡c ¤ÀÚÒ1Ì1 fl¡äÚ± Ê√œªÊ√·Ó¬1 ¬ı±À¬ı ’±‰¬˘ÀÓ¬ ∆¬ıÒ Ú √̋√̊ ˛¬ , ¸fl¡À˘±ø¬ı˘±fl¡ Ó¬La̋ ◊√√

¤È¬±1 ¬Û±Â√Ó¬ ¤È¬±Õfl¡ fl¡±˜ Úfl¡À1 , ¤fl¡±ø√SêÀ˜ fl¡±˜ fl¡À1º fl¡± «̂̊ ¬ı…À¬ı±1 õ∂À˚̨±Ê√Ú ˜ÀÓ¬ ¤ ◊̋√√
Ó¬LaÓ¬ Œ¸±˜±¬ı ¬Û±À1 Ú± ◊̋√√¬ı± ’¬ÛÚ ˛̊Ú ‚øÈ¬¬ı ¬Û±À1 , ATP õ∂À ˛̊±Ê√Ú¸±À¬ÛÀé¬ ¬ı…ª √̋√±1 √̋√̊  ̨,
Î¬◊»À¸‰¬fl¡1 ˜±S± ¬ıUÀÓ¬±À¬ı±1 fl¡±1Àfl¡ øÚ˚̨LaÌ fl¡À1º Ó¬Ô±ø¬Û›, Ê√œªÀ√̋ √√Ó¬ ˙øMê√1 ¸=˚̨
fl¡ø1 Œ¸Ãµ «̊ ’±1n∏ √é¬Ó¬± ¬ıÏ¬̌±¬ı1 ¬ı±À¬ı ◊̋√√ Î¬◊¬Ûfl¡±1œº Œ¸ ◊̋√√fl¡±1ÀÌ, ◊̋√√̊ ±̨Ó¬ ≈̃Í¬ÀÓ¬ ¤È¬± ¢≠≈fl¡íÊ√
fl¡Ì±1 ¸¬ı±Ó¬ ù´¸Ú1 Ù¬˘Ó¬ 36 È¬± ATP fl¡Ì±1 ‘̧ø©Ü √̋√̊ º̨

¤øÓ¬˚̨± øfl¡•§Ú ’±1n∏ ¸¬ı±Ó¬ ù´¸Ú1 ¬Û±Ô«fl¡…¸ ”̋̃ √√ Ó≈¬˘Ú± ≈̆̃ fl¡ ø¬ıÀù≠ ∏̄Ì fl¡À1±À‰¬±Ú ’± √̋√±º
l øfl¡•§Ú [fermentation] ¬ÛXøÓ¬Ó¬ ¢≠≈fl¡íÊ√fl¡Ì±1 ¬Û±øù«´˚˛ ˆ¬·ÚÀ˝√√ ˝√√˚˛, øfl¡c ¸¬ı±Ó¬

ù´¸Ú õ∂Ô±Ó¬ CO
2
 ’±1n∏ H

2
O ∆˘ ˆ¬±ø· ˚± ˛̊º

l øfl¡•§Ú õ∂øSê˚˛±Ó¬ ¬õ∂øÓ¬ÀÈ¬± ¢≠≈fl¡íÊ√1 fl¡Ì± ¬Û±˝◊√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬Õ˘ ˆ¬±ø· ∆· ˜±S 2È¬±
ATP fl¡Ì±1À˝√√ ¸‘ø©Ü ˝√√˚˛º øfl¡c ¸¬ı±Ó¬ ù´¸ÚÓ¬ ¬ıUÀÓ¬± ATP 1 Î¬◊»¬Ûiß ˝√√˚˛º

l øfl¡•§Ú õ∂øSê˚˛±Ó¬ NADH 1 NAD+ ∆˘ ˘±À˝√√ ˘±À˝√√ Ê√±1Ì ˝√√˚˛, ¤˝◊√√ õ∂øSê˚˛±ÀÈ¬±
¸¬ı±Ó¬ ù´¸Ú õ∂øSê˚˛±Ó¬ ˝◊√√ ’øÓ¬ Œ¸±Úfl¡±À˘ ¸•Ûiß ˝√√˚˛º

14.6  Î¬◊̂ ¬ ˛̊‰¬1œ ˛̊ ‰¬Sê [AMPHIBOLIC CYCLE]

¢≠≈fl¡íÊ √fl¡øÌfl¡±ø¬ı˘±fl¡ ˝√√í˘ ù´¸Ú õ∂øSê˚˛±1 ’øÓ¬ ¸˝√√Ê√√ fl¡±˚«^¬ı…º ¸fl¡À˘±ø¬ı˘±fl¡
fl¡±¬ı¬«˝√√±˝◊√√ÀEÈ¬1 fl¡Ì±˝◊√√ õ∂ÔÀ˜ ¢≠≈fl¡íÊ√fl¡Ì±Õ˘ 1+¬Û±ôLø1Ó¬ ∆˝√√ ù´¸Ú õ∂Ì±˘œÓ¬ ¬ı…ª˝√√+Ó¬ ˝√√˚˛º
[’±·1 ’Ò…±˚˛Ó¬ ’±À˘±‰¬Ú± fl¡1±1 √À1] ’Ú…ø¬ı˘±fl¡ fl¡±˚«^¬ı…À˚˛± ù´¸Ú fl¡ø1¬ı ¬Û±À1,
øfl¡c Œ¸˝◊√√À¬ı±À1 õ∂Ô˜ ’ª¶ö±Ó¬ ù´¸Ú õ∂øSê˚˛±1 ‰¬SêÓ¬ ŒÚ±À¸±˜±˚˛º ø‰¬S 14.6 Ó¬ ø¬ıøˆ¬iß
fl¡±˚«^¬ı…1 ù´¸Ú õ∂øSê˚˛±Ó¬ Œ¸±À˜±ª±ÀÈ¬± Œ‰¬±ª±À‰¬±Úº ‰¬ø¬ı«Ê√±Ó¬œ˚˛ ¬Û√±Ô«¸˜”˝√√ õ∂ÔÀ˜ ˆ¬±ø·
ŒÙ¬øÈ¬ ¤ø‰¬Î¬ ’±1n∏ ø¢≠‰¬±1˘ ˝í√√¬ı ˘±ø·¬ıº ˚ø√ ŒÙ¬øÈ¬ ¤ø‰¬Î¬1 ù´¸Ú ˝√√í¬ı˘±À· ŒÓ¬ÀôL õ∂ÔÀ˜
◊̋√√ ¤ø‰¬È¬± ◊̋√√̆  CoA ∆˘ 1+¬Û±ôL1 ∆ √̋√ ‰¬SêÀÈ¬±Ó¬ Œ¸±˜±¬ı ̆ ±ø·¬ıº ø¢≠‰¬±1˘À¬ı±1 ’±Àfl¡Ã PGAL

∆˘ 1+¬Û±ôLø1Ó¬ ∆˝√√ ¤˝◊√√ ‰¬SêÓ¬ Œ¸±˜±˚˛√º õ∂íøÈ¬Ú ø¬ı˘±fl¡ ’±Àfl¡Ã õ∂íøÈ¬À˚˛Ê√ ¤ÚƒÊ√±˝◊√√˜1
Ê√ø1˚˛ÀÓ¬ ˆ¬±ø· Œ˚±ª±ÀÈ¬± Î¬◊ø‰¬Ó¬ ’±1n∏ ø¸˝“√√Ó¬1 ¸±—Àfl¡øÓ¬fl¡ ·Í¬Ú1 ›¬Û1Ó¬ øˆ¬øM√ √fl¡ø1
ŒSê¬ı ‰¬SêÓ¬ ¬ı± ¬Û±˝◊√√1n∏Àˆ¬È¬ ø˝√√‰¬±À¬Û ¬ı± ¤ø‰¬È¬±˝◊√√˘ CoA øÎ¬¤ø˜ÀÚÂ√Ú1 ¬Û±Â√Ó¬ õ∂ÀÓ¬…fl¡
¤˜±˝◊√√Ú ¤ø‰¬Î¬Õ˘ ¬Ûø1¬ıÓ¬«√√Ú ˝√√˚˛º

ø˚À˝√√Ó≈¬Àfl¡ ù´¸ÚÓ¬ fl¡±˚«^¬ı…1 ˆ¬·Ú ˝√√˚˛ , Œ¸˝◊√√fl¡±1ÀÌ ù´¸Úfl¡ ’¬Û‰¬˚˛ [catabolic]
õ∂Ô± Œ¬ı±À˘ ’±1n∏ ‰¬SêÀÈ¬±1 ’¬Û‰¬˚˛ ‰¬Sê Œ¬ı±À˘º øfl¡c, ¤˝◊√√ÀÈ¬± ¬ı≈Ê√±ÀÈ¬± ¸“‰¬± ∆˝√√ÀÂ√ÀÚ∑
’±ø˜ ›¬Û1Ó¬ ’±À˘±‰¬Ú± fl¡ø1ÀÂ√± Œfl¡±ÚÀÈ¬± ô¶1Ó¬ ù´¸Ú1 fl¡±˚«^¬ı…À¬ı±1 Œfl¡±ÚÀÈ¬± ô¶1Ó¬
Œ¸±˜±¬ı ˚ø√ Œ¸˝◊√√À¬ı±1 ù´¸ÚÕ˝√√ ˙øMê√ Î¬◊»¬Û±√Ú fl¡ø1¬ı˘·œ˚˛± ˝√√˚˛∑ ˝◊√√˚˛±Ó¬ ˜≈˘Ó¬– ˘é¬…
fl¡ø1¬ı˘·œ˚˛± ø¬ı¯∏˚˛ÀÈ¬± ¤˝◊√√ÀÈ¬±Àª˝◊√√ Œ˚ ¤˝◊√√ Œ˚Ã·ø¬ı˘±fl¡ ù´¸Ú ¬ÛXøÓ¬1 ¬Û1± Œ¸˝◊√√
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ø‰¬S 14.6 – ø¬ı¬Û±fl¡œ˚˛ ‰¬Sê1 ¸˜•§˚˛Ó¬± ’±1n∏ ù´¸Ú ¬ÛXøÓ¬1¬ ø¬ıøˆ¬iß ∆Êª Œ˚Ã·1 CO
2

    ’±1n∏ H
2
O ∆˘ 1+¬Û±ôL1º

ŒÙ¬øÈ¬ ¤ø‰¬Î¬ ’±1n∏ ø¢≠‰¬±1˘

ŒÙ¬È¬ fl¡±¬√ı«̋ √√± ◊̋√√ÀEÈ¬ õ∂íøÈ¬Ú

¸±Ò±1Ì Œ‰¬øÚ
[¢≠≈fl¡íÊ√]

¤˜øÚ ¤ø‰¬Î¬

¢≠≈fl¡íÊ√ 6 Ù¬Â√ÀÙ¬È¬

ÙË≈¬"√√íÊ√ 1.6 ¬ı±˝◊√√Ù¬Â√ÀÙ¬È¬

Î¬±˝◊√√ ̋ √√±˝◊√√Eø' ¤ø‰¬È¬Ú Ù¬Â√ÀÙ¬È¬ ø¢≠‰¬±À1˘ øÎ¬˝√√±˝◊√√Î¬ 3 Ù¬Â√ÀÙ¬È¬

¬Û± ◊̋√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬

¤ø‰¬È¬± ◊̋√√̆  CoA

ŒSê¬ı
‰¬Sê

Œ˚Ã·ø¬ıÒ1 fl¡±˚«^¬ı…1 ¬ı±À¬ı Î¬◊Í¬±˝◊√√ ˘í¬ı ˘±ø·¬ıº Œ¸˝◊√√fl¡±1ÀÌ ŒÙ¬øÈ¬ ¤ø‰¬Î¬À¬ı±1 ¤ø‰¬È¬±˝◊√√˘
CoA ˆ¬±ø· ∆· ù´¸Ú, õ∂øSê˚˛±Ó¬ fl¡±˚«^¬ı… ø˝√√‰¬±À¬Û ¬ı…ª˝√√+Ó¬ ˝√√í¬ı ˘±ø·¬ıº øfl¡c Œ˚øÓ¬˚˛±
Ê√œªø¬ıÀÒ ŒÙ¬øÈ¬ ¤ø‰¬Î¬ ¸Àù≠¯∏Ì fl¡1±ÀÈ¬± ’±ª˙…fl¡œ˚˛ ŒÓ¬øÓ¬˚˛± ¤ø‰¬È¬±˝◊√√˘ CoA ŒÈ¬± ù´¸Ú
¬ÛXøÓ¬1 fl¡± «̊̂ ¬ı…1 ¬Û1± ’±“Ó¬ø1 ˚±¬ı ˘±ø·¬ıº ·øÓ¬Àfl¡ ù´¸Ú ¬ÛXøÓ¬Ó¬ ŒÙ¬øÈ¬ ¤ø‰¬Î¬ ˆ¬±ø·
Œ˚±ª± ¬ı± ¸—Àù≠¯∏Ì Œ˝√√±ª±ÀÈ¬±À˝√√ ˜ÚÕ˘ ’±ø˝√√¬ıº Œ¸˝◊√√Ò1ÀÌ, õ∂íøÈ¬Ú1 ˆ¬±ø· ˚±¬ı1 ¬ı±À¬ı ¬ı±
¸—Àù≠¯∏Ì ˝í√√¬ı1 ¬ı±À¬ı›, ù´¸Ú ¬ÛXøÓ¬1 ˜Ò…ô¶1ÀÈ¬±Àª ŒÊ√±1± ˘·±˚˛º Ê√œªÊ√·Ó¬1 ˆ¬±ø·
Œ˚±ª± ¬ÛXøÓ¬ÀÈ¬±Ó¬ Œfl¡È¬±¬ıø˘øÊ√˜ ’±1n∏ ¸—Àù≠¯∏Ì Œ˝√√±ª±ÀÈ¬±fl¡ ¤Ú±¬ıø˘øÊ√˜ Œ¬ı±À˘,
Œ¸˝◊√√fl¡±1ÀÌ ù´¸Ú ¬ÛXøÓ¬ÀÈ¬±fl¡ ’±‰¬˘ÀÓ¬ Œfl¡È¬±¬ıø˘fl¡ ‰¬Sê ¬ı≈ø˘ Œfl¡±ª±Ó¬Õfl¡ ¤Ú±¬ıø˘fl¡
Î¬◊ˆ¬˚˛ô¶1œ˚˛ ‰¬Sê (amphibolic) ¬ı≈ø˘ Œfl¡±ª±ÀÈ¬±À˝√√ Î¬◊ø‰¬Ó¬ ̋ í√√¬ıº

14.7  ù´¸Ú ’Ú≈¬Û±Ó¬  [RESPIRATORY QUOTIENT]

’±ø˜ ù´¸Ú ¬ÛXøÓ¬1 ’Ú… øfl¡Â≈√˜±Ú ‘√˙… ‰¬±›“º ŒÓ¬±˜±À˘±Àfl¡ Ê√±Ú± Œ˚ ¬ı±˚˛ªœ˚˛ ù´¸ÚÓ¬
O

2
 Œ·Â√1 Œ˙±¯∏Ì ˝√√˚˛ ’±1n∏ CO

2
 øÚ·«Ó¬ ˝√√˚˛º ù´¸ÚÓ¬ øÚ·«Ó¬ Œ˝√√±ª± CO

2
 1 ’±1n∏ O

2
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ù´¸Ú1 ¬Ûø1˜±Ìfl¡ Œ1¬Ûƒø‰¬À1È¬ø1 Œfl¡±ÀÈ¬∞I◊ (RQ) ¬ı± ù´¸Ú ’Ú≈¬Û±Ó¬ ¬ı≈ø˘ Œfl¡±ª± ˚±˚˛º

À¬◊Î¬◊»¬Ûiß Œ˝√√±ª± 1 ¬Ûø1˜±Ì 
Œ˙±ø¯∏Ó¬ Œ˝√√±ª± 1 ¬Ûø1˜±Ì

Co

Co

2

2 
RQ =

Œ1‰¬ø¬ÛÀ1È¬ø1 Œfl¡±ÀÈ¬∞I◊ ¬ı± ù´¸Ú ’Ú≈¬Û±Ó¬ ù´¸Ú1 fl¡±˚«^¬ı…1 ›¬Û1Ó¬ øÚˆ«¬1 fl¡À1º
Œ˚øÓ¬˚˛± fl¡±¬ı«˝√√±˝◊√√ÀEÈ¬ ù´¸Ú1 fl¡±˚«^¬ı… ø˝√√‰¬±À¬Û ¬ı…ª˝√√±1 ˝√√˚˛, ŒÓ¬øÓ¬˚˛± ¸•Û”Ì« Ê√±ø1Ó¬

˝√√ ˛̊ ’±1n∏ RQ = 1 ˝√˚˛º øfl¡˚˛ÀÚ±  ù´¸Ú1 fl¡±˚«ø¬ı‰¬±À¬Û ˝◊√√˚˛±Ó¬ ¸˜¬Ûø1˜±Ì1 CO
2
 ’±1n∏ O

2

˚Ô±SêÀ˜ øÚ·«Ó¬ ˝√√˚˛ ’±1n∏ Œ˙±¯∏ÀÌ± ˝√√˚˛º Ó¬˘Ó¬ ø√˚˛± ¸˜œfl¡1ÌÀÈ¬±1 ¬Û1± ˝◊√√˚˛±fl¡ ¬ı≈øÊ√¬ı
¬Û±ø1ñ

C H O 6O 6CO 6H O e

RQ
6CO

6O
1.0

6 12 6 2 2 2

2

2

+ → + +

= =

−

Œ˚øÓ¬˚˛± ŒÙ¬øÈ¬ ¤ø‰¬Î¬ ù´¸Ú1 fl¡±˚«^¬ı… ø˝√√‰¬±À¬Û ¬ı…ª˝√√±1 fl¡1± ˝√√˚˛ ŒÓ¬øÓ¬˚˛± RQ 1 ∆fl¡ fl¡˜
˝√√˚˛º ˚ø√ ŒÙ¬øÈ¬ ¤ø‰¬Î¬ ¬∏C±˝◊√√¬Û±˘ø˜øÈ¬Ú1 [tripalmitin] fl¡±˚«^¬ı… ø˝√√‰¬±À¬Û ¬ı…¬ı˝√√±1 fl¡1±
˝√√˚˛ ŒÓ¬øÓ¬˚˛± ø˝√√‰¬±¬ÛÀÈ¬± Ó¬˘Ó¬ ø√˚˛± ¸˜œfl¡1ÌÀÈ¬±1 √À1 ˝√√í¬ıº

2 C H O 10 CO 98H O e31 98 6 2 2 2 2b g ++++ →→→→ ++++ ++++

−−−−145O

  ¬∏C± ◊̋√√¬Û±ø{jøÈ¬Ú

R.Q
102 CO

145 O
0.72

2
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¸±1±—˙

õ∂±Ìœ1 øÚø‰¬Ú±Õfl¡ Î¬◊øæ√√1 ù´±¸Ú1 Œ·Â√ ¬Ûø1¬ı˝√√Ú1 Œfl¡±ÀÚ± ø¬ıÀ˙¯∏ Ó¬La ¬ı± ’—· Ú±˝◊√√º ¬¬ÛS1h ’±1n∏
Œ˘ø∞I◊À‰¬˘ Œfl¡±À¯∏ ¬ı…±¬ÛÚ1 Êø√1˚˛ÀÓ¬ Œ·Â√Ó¬ ’√˘-¬ı√˘ fl¡À1º  õ∂±˚˛ ¸fl¡À˘± Î¬◊øæ√√1 Êœø√ªÓ¬ Œfl¡±¯∏ÀÓ¬˝◊√√ ¬ı±˚˛≈
›˘±˝◊√ √˚±¬ı1 ¬ı±À¬ı ¤‡Ú ’±ª1Ì Ô±Àfl¡˝◊√√º

Ê√øÈ¬˘ ∆Êª Œ˚Ã·ø¬ı˘±fl¡1 C-C ¬ıgÚœÀ¬ı±1 Ê√±1Ì1 Ù¬˘Ó¬ ˆ¬±ø· ∆· ˙øMê√ Î¬◊»¬Û±√Ú fl¡1±Àfl¡ Œfl¡±¯∏œ˚˛
ù´¸Ú Œ¬ı±À˘º ¢≠≈fl¡íÊ√ Ê√±Ó¬œ˚˛ ¬Û√±Ô«˝◊√√ ù´¸Ú1 ¬ÛÂ√µ fl¡±˚«^¬ı…º ŒÙ¬È¬ ’±1n∏ õ∂íøÈ¬Úø¬ı˘±Àfl¡± ˆ¬±ø„√√ ˙øMê√ Î¬◊»¬Û±√Ú
fl¡ø1¬ıÕ˘ ¬ı…ª˝√√±1 fl¡1± ˝√√˚˛º Œfl¡±¯∏œ˚˛ ù´¸Ú ’±1yøÌÀÓ¬ Œfl¡±¯∏õ∂1¸1 øˆ¬Ó¬1Ó¬ ¸—·øÍ¬Ó¬ ˝√√˚˛º õ∂ÀÓ¬…fl¡ÀÈ¬±
¢≠≈fl¡íÊ√1 fl¡Ì±˝◊√√ ¤ÚƒÊ√±˝◊√√˜ƒ ’Ú≈‚È¬fl¡œ˚˛ ø¬ıøSê˚˛±1 Œ˚±À·ø√ ≈√È¬± ¬Û±˝◊√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬1 ’Ì≈Õ˘ 1n∏¬Û±ôLø1Ó¬ ˝√√˚˛º
¤˝◊√√ õ∂Ô±fl¡ ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√¬ Œ¬ı±À˘º ¬Û±˝◊√√1n∏Àˆ¬È ø¬ı˘±fl¡1 √˙± ¬Û±Â√Ó¬ O

2
 1 Î¬◊¬Ûø¶öøÓ¬ ’±1n∏ Ê√œª1 ›¬Û1Ó¬

øÚˆ«¬1˙œ˘º
’¬ı±˚ªœ ˛̊ [anaerobic] õ∂Ô±Ó¬ ’±Àfl¡Ã Œ˘flƒ¡¡øÈ¬fl¡ ¤ø‰¬Î¬ Ú±˝◊√√¬ı± ¤˘fl¡˝√√˘1 øfl¡•§Ú ˝√√˚˛º øfl¡•§Ú õ∂øSê˚˛±

O
2
 ’Ú≈¬Ûø¶öøÓ¬Ó¬ ’Ì≈Ê√œªø¬ı˘±fl¡Ó¬, ¤fl¡Àfl¡±¯∏œ ¸—Àfl¡±¯∏Àfl¡fœ˚˛ ’±1n∏ ·øÊ√¬ıÕ˘ Ò1± ¬ıœÊ√Ó¬ ¸—·øÍ¬Ó¬ ˝√√˚˛º

¬Û±˝◊√√1n∏øˆ¬fl¡ ¤ø‰¬Î¬ ˜±˝◊√√¬∏Cífl¡øH˚˛±Õ˘ õ∂¬ı±ø˝√√Ó¬ ˝√√˚˛ ˚íÓ¬ ˝◊√√ ¤ø‰¬È¬±˝◊√√˘ CoA ∆˘ 1+¬Û±ôLø1Ó¬ ˝√√˚˛ ’±1n∏ CO
2

øÚ·«Ó¬ ˝√√˚˛º ¤ø‰¬È¬±˝◊√√˘ CoA ŒÓ¬øÓ¬˚˛± ˜±˝◊√√¬∏Cífl¡øG˚˛±1 ’±ª1ÌÓ¬ Œ˝√√±ª± ¬∏C±˝◊ √√fl¡±¬ı«ø'ø˘fl¡ ‰¬Sê ¬ı± ŒSê¬ı ‰¬SêÓ¬
Œ¸±˜±˚˛º NADH+H+ ’±1n∏ FAFH

2
 ŒSê¬ı ‰¬SêÓ¬ Î¬◊»¬Ûiß ˝√√ ˛̊ ’±1n∏ NADH+H+ ¸—Àù≠¯∏Ì ˝√√˚˛ ’±1n∏

¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√Ó¬ ATP Î¬◊»¬Ûiß ˝√√ ˛̊º
¤˝◊√√ fl¡Ì±ø¬ı˘±fl¡1 ˙øMê√ ’±1n∏ ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√ õ∂Ô±Ó¬ Î¬◊»¬Ûiß Œ˝√√±ª± NADH+H+ ¬ı…¬ı˝√√±1 fl¡ø1 ATP

Î¬◊»¬Ûiß fl¡ø1¬ıÕ˘ ¬ı…ª˝√√+Ó¬ ̋ √√˚˛º ¤˝◊√√ÀÈ¬± õ∂Ô± ’±Àfl¡Ã ̃ ±˝◊√√¬∏Cífl¡øH˚˛±1 øˆ¬Ó¬11 ’±ª1ÌÓ¬ Ôfl¡± ̋ ◊√√À˘fl¡¬∏CÚ ¬Ûø1¬ı˝√√Ì
Ó¬La [ETS] 1 Ê√ø1˚˛ÀÓ¬ ¸•Û±ø√Ó¬ ˝√√˚˛º ¤˝◊√√√À1 ¬Ûø1¬ı˝Ì Ó¬LaÓ¬ e– ø¬ı˘±fl¡ ∆· Ô±Àfl¡±ÀÓ¬ ¬ıUÀÓ¬± ˙øMê√ Î¬◊»¬Ûiß
fl¡À1 ø˚ÀÈ¬± Òø1 1±ø‡ ATP ¸—Àù≠¯∏Ì1 ¬ı±À¬ı ¬ı…ª˝√√±1 fl¡À1º ¤˝◊√√ÀÈ¬±fl¡ ’ø'Àˆ¬øÈ¬ˆ¬ Ù¬Â√Ù¬íø1À˘Â√Ú Œ¬ı±À˘º
¤ ◊̋√√ õ∂Ô±Ó¬ O

2
 ≈̃Í¬ e– ¢∂±˝√√fl¡ ’±1n∏ ˝◊√√ ¬Û±ÚœÕ˘ ø¬ıÊ√±ø1Ó¬ ˝√√˚˛º

ù´¸Ú ¬ÛXøÓ¬ÀÈ¬± Î¬◊ˆ¬˚˛‰¬1œ˚˛ õ∂Ô± øfl¡˚˛ÀÚ± ˝◊√√˚˛±Ó¬ ¤Ú±¬ıø˘fl¡ ’±1n∏ Œfl¡È¬±¬ıø˘fl¡ ≈√À˚˛±È¬± õ∂Ô±˝◊√√ Œ¬Û±ª±
˚±˚˛º Œ1Â√ø¬ÛÀ1È¬ø1 Œfl¡±ÀÈ¬∞I◊ ¬ı± ù´¸Ú ’Ú≈¬Û±Ó¬ ù´¸ÚÓ¬ ¬ı…ª˝√√+Ó¬ fl¡±˚«^¬ı…1 ›¬Û1Ó¬ øÚˆ«¬1˙œ˘º

’Ú≈̇ œ˘Úœ

1º ¬Û±Ô«fl¡… Œ√‡≈Î¬◊ª±ñ
[a]  ù´¸Ú ’±1n∏ √±˝√√Ú
[b]  ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√¬ ’±1n∏ ŒSê¬ı ‰¬Sê
[c]  ¬ı± ˛̊ªœ ˛̊ ù´¸Ú ’±1n∏ øfl¡•§Ú

2º ù´¸Ú1 fl¡±˚«^¬ı… øfl¡ øfl¡∑ ù´¸Ú1 ¸‰¬1±‰¬1 Œ¬Û±ª± fl¡±˚«^¬ı…ÀÈ¬± øfl¡∑
3º ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√¬Â√1 ‰¬Sêœ˚˛ õ∂Ô±ÀÈ¬± øfl¡∑
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4º ¬ı±˚ªœ˚˛ ù´¸Ú1 ˜≈‡… ‡G¸˜”˝√√ øfl¡ øfl¡∑ ˝◊√√ flíÓ¬ ¸—·øÍ¬Ó¬ ˝√√˚˛∑
5º ŒSê¬ı ‰¬Sê1 ‡G¸˜”˝√√ √±ø„√√ Ò1±º
6º ETS øfl¡ ¬ı…±‡…± fl¡1±º
7º Ó¬˘Ó¬ ø√˚˛±¸˜”˝√√1 ¬Û±Ô«fl¡… ø˘‡±

[a]  ¬ı±˚˛ªœ˚˛ ’±1n∏ ’¬ı±˚˛ªœ˚˛ ù´¸Ú ,
[b]  ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â√ ’±1n∏ øfl¡•§Ú
[c]  ¢≠±˝◊√√fl¡í˘±˝◊√√øÂ√Â¬ ’±1n∏ ŒSê¬ı ‰¬Sê

8º ATP ˘±ˆ¬1 ø˝√√‰¬±¬Û øÚfl¡±‰¬ fl¡À1±ÀÓ¬ ¸y±ªÚœ˚˛Ó¬± ¸˜”˝√√ øfl¡ øfl¡∑
9º ìù´¸Ú õ∂Ô±ÀÈ¬± ¤È¬± Î¬◊ˆ¬˚˛‰¬1œ˚˛ õ∂øSê˚˛±î ’±À˘±‰¬Ú± fl¡1±∑
10º RQ 1 ¸—:± ø√˚˛±º ŒÙ¬È¬1 fl¡±1ÀÌ ˝◊√√˚˛±1 ˜±Ú øfl¡∑
11º ’ø'Àˆ¬øÈ¬ˆ¬ Ù¬Â√Ù¬íø1À˘Â√Ú ¬ı≈ø˘À˘ øfl¡ ¬ı≈Ê√±∑
12º ˚Ô±SêÀ˜ øÚ·«Ó¬ Œ˝√√±ª± ˙øMê√1 ù´¸Ú õ∂øSê˚˛±Ó¬ ø¬ıÀ˙¯∏Q øfl¡∑
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