
r~¡âãH÷†Ç°, ‰Õ+¬}O
Ju‹¬æ�æ ‹¬=¶ �̂¥# ã„¬‰×ß�°

1. =¶#= ã‡Ï_�È̂ Î‰×…Õx Î̂O Ç̀ ‡¦�~¡°à…ì#° ³̀�„¬O_�.

[. =¶#= ã‡Ï_�È̂ Î‰×…Õ 32 Î̂O`Œ�°O\ì~ò. ã„¬u Î̂=_È ‹¬=°ƒ�ìQ®=ò…Õ LO_Í Î̂O`Œ�° I.C.P.M, ãH›=°O…Õ

J=°i LO\ì~ò. g\÷x Î̂O Ç̀ ‡¦�~¡°à…ì JO\ì~¡°.

=¶#= ã‡Ï_�È̂ Î‰×…Õ Î̂O Ç̀ ‡¦�~¡°à…ì 

2. Ì„á Ç̀¼~¡‹¬O…Õ r~¡â ZO*ÿá"£°�° LO_È=ô. J~ò<Œ r~¡âãH÷†Ç°…Õ =òY¼"³°ØOk. Z…ì ?

[. Ì„á̀ Ç¼~¡‹¬O…Õ r~¡â ZO*ÿá"£°�° LO_È=ô, Hêx Ì„á̀ Ç¼~¡‹¬ �=}ì…ÿá# ªé_�†Ç°O/‡Ú\ì+²†Ç°O yÁHËHË…è@°Á,

\ì…ÕHË…è@°Á Hù=ôÞ�#° Z=°b�H›iª�ë~ò =°i†Çò …ÿáÀ„*˜ J<Í Z<£*ÿá=ò�#° L Í̀ël Ç̀„¬~¡°ª�ë~ò. D

…ÿáÀ„*˜�° Z=°b�H›iOz# Hù=ôÞ „¬̂ ¥~Œœ�#° Hù=ôÞ P=¶Á�°, yÁ‹¬~Œ…˜Qê q_ÈQù_È̀ Œ~ò.

3. ïHá"³¶ã\÷„²�<£ ‡�ã Ç̀#° q=iOKÇO_�. W Í̂ ~¡HêxH÷ K³Ok W Í̂ ãQ®Ok� ã‹¬qOz# ï~O_È° ZO*ÿá=ò�#° À„~ùø#O_�.

[. ïHá"³¶ã\÷„²�<£ ã‡é\©#°Á, ã‡é\÷†³¶*ÿ‹¹ =°i†Çò Ì„‡é“<£� r~¡âãH÷†Ç°…Õ =òY¼ ‡�ã Ç̀ =‚²ìOz "Œ\÷x ¢>ÿØ

=°i†Çò _³áÌ„Ì„“å_£�°Qê =¶~¡°‹¬°ëOk. ïHá"³¶ã\÷„²�<£, ã\÷„²�<£ =°i†Çò Hê~ŒÄH÷�Ì„Ì„“_Í*˜�° ZO_Ë

Ì„„²“_Í*˜�°. Wq HËÁ=°=ò#°O_� ã‹¬qOKÇ|_� ã‡é\©#Á r~¡âãH÷†Ç°…Õ `Ë_Èæ_È̀ Œ~ò.

4. r~Œâ‰×†Ç°O…Õ ã‹¬qOKÇH›‡é Í̀ Uq° [~¡°Q®° Ç̀°O^Ë q=iOKÇO_�.

[. r~Œâ‰×†Ç°O…Õ QË_È�…Õ Q®� PH÷�O\÷H± H›}ì�° HCl #° ã‹¬qª�ë~ò. HCl ã‡é\©#Á r~¡âãH÷†Ç°…Õ =òY¼‡�ã Ç̀

=‚²ì‹¬°ëOk. HCl P=°Á pH x H›�°Q®*è‹¬°ëOk. ãH÷†Ç¶~¡‚²ì Ç̀ Ì„„²�<Ë[<£#° ãH÷†Ç¶j� Ì„„²�<£Qê

=¶~¡°‹¬°ëOk. JO Î̂°=�# r~Œâ‰×†Ç°O…Õ ã‹¬qOKÇH›‡é Í̀ Ì„„²�<£ ãH÷†Ç¶~¡‚²ì Ç̀OQê<Í (Ì„„²�<Ë[<£) LO@°Ok.

nx =�# ã‡é\©#Á r~¡âãH÷†Ç° ‹¬iQê [~¡Q®̂ Î°.

5. Q®~¡ë Î̂Ou ((the codont) kÞ"Œ~¡ ^ÎOu „¬^¥�#° q=iOKÇO_�.

[. QQ®®~~¡¡ëë̂̂ ÎÎOOuu  ::  =¶#=ô_�…Õ Î̂=_È Z=òH› Q®~Œë�…Õ Wq°_� L#ß Î̂O`Œ�#° Q®~¡ë̂ ÎOu JO\ì~¡°.

kkÞÞ""ŒŒ~~¡¡  ^̂ÎÎOOuu  :: =¶#=ô_�…Õ ‹¬‚¬ð J<ÍH› H©Æ~¡̂ ¥�…Õ Î̂O`Œ�° "Œ\÷ rq Ç̀Hê�O…Õ ï~O_È°ª�~¡°Á

L^ÎÄ�qª�ë~ò. ƒì�¼^Î‰×…Õ `Œ`ŒøeH› ‡��^ÎO`Œ�° …è^¥ T_�‡é†Í° ^ÎO`Œ�°, ã‡Ï_�È^Î‰×…Õ "Œ\÷ ª�Ö#O…Õ

‰§‰×Þ Ç̀ Î̂O`Œ�°. D ~¡H›O q<Œ¼ª�xß kÞ"Œ~¡̂ ÎO Ç̀ q<Œ¼‹¬O JO\ì~¡°. 

6. ‹¬Þ†Ç°O L¢ Í̀æ~¡} JO>è Uq°\÷ ? ï~O_È° L^¥‚¬ì~¡}�° W=ÞO_�.

[. XH› L¢ Í̀æ~¡H› KÇ~¡¼…Õ JOu=°OQê U~¡æ_�# XH› „¬̂ ¥~¡ÖO, J Í̂ KÇ~¡¼ä›½ L¢ Í̀æ~¡H›OQê ‡�ã Ç̀=‚²ìOz KÇ~¡¼#°

[i„²# ^¥xx ‹¬Þ†Ç°O L¢ Í̀æ~¡H›O JO\ì~¡°.

L^¥ :

2123
32

2123
= =

ã\÷„²�<Ë[<£
ZO\÷~ËïHá<Í*˜ ã\÷„²�<£

ã\÷„²�<Ë[<£
ã\÷„²�<£

 ã\÷„²�<£ (‹¬Þ†Ç°O L¢`Íæ~¡H›O)

ïHá=¶ ã\÷„²�<Ë[<£  ïHá"³¶ ã\÷„²�<£ã\÷„²�<£
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7. ïHá"£° JO>è Uq°\÷ ?

[. r~Œâ‰×†Ç°O…Õ ‡�H÷ÆH›OQê r~¡â"³°Ø, P=°Á�H›Æ}ì�°#ß P‚¬ð~Œxß ïHá"£° JO\ì~¡°.

8. =¶#=ô_�…Õx qq �̂Î ~¡Hê� …ì…ì[� ãQ®O Š̂Î°�#° À„~ùøx Jq <Ë\÷…Õ U ã‡�O Ç̀…ÕÁ L<Œß†³¶ ³̀�„¬O_�.

[. =¶#=ô_�…Õ =ü_È° [ Ç̀� …ì…ì[� ãQ®O Š̂Î°�° LO\ì~ò. Jq

1. Ì„~Ë\÷_£ ãQ®O Š̂Î°�° Ð "³�°„¬e K³q „Ô~”¡ƒ�ìQ®O…Õ LO\ì~ò

2. J �̂Ë[Oa�Hê ãQ®O Š̂Î°�° Ð ãH÷Ok Î̂=_È =ü� ƒ�ìQ®O…Õ LO\ì~ò

3. J �̂Ë l‚²ìÞHê ãQ®O Š̂Î°�° Ð <Œ�°H› ãH÷Ok ƒ�ìQ®O…Õ LO\ì~ò

9. =¶#=ô_� <Œ�°H›Ì„á Q®� qq �̂Î ‹¬¶HÆêàOä›½~Œ�#° À„~ùø#O_�.

[. <Œ�°H› Ì„á ƒ�ìQ®O…Õ z#ßQê =òO Î̂°ä›½ ‡Ú_È°KÇ°Hùx =KÍó x~Œà}ì�#° ‹¬¶HÆêàOä›½~Œ�° JO\ì~¡°.

=¶#=ô_� <Œ�°H›Ì„á =ü_È° ~¡Hê� ‹¬¶HÆêàOä›½~Œ�° LO\ì~ò. Jq

1. „„¦¦¬¬OOrr‡‡¦¦��""££°° ‹¬¶HÆêàOä›½~Œ�°

2. `̀ÇÇOO`̀ÇÇ°°~~¡¡¶¶„„¬ ‹¬¶HÆêàOä›½~Œ�°

3. ‹‹¬¬~~¡¡øøOO""³³……èèÁÁ\\˜ ‹¬¶HÆêàOä›½~Œ�°

10. =¶#=ô_� Í̂‚¬ìO…Õ J Ç̀¼O Ç̀ H›i”# „¬̂ ¥~¡ÖO Uk ? Jk U q �̂ÎOQê U~¡æ_È° Ç̀°Ok ?

[. Î̂O`ŒxH÷ H÷s@ ƒ�ìQ®O…Õ _³O\÷<£#° P=iOz „²OQê}÷ ‡Ú~¡ LO@°Ok. D „²OQê}÷ ‡Ú~¡ =¶#= Í̂‚¬ìO…Õ

Ju Î̂$_�È"³°Ø# „¬̂ ¥~¡ÖO. Wk |‚²ì‹¬ëÞKÇO #°Oz U~¡æ_�# Zq°†³¶ƒìÁ‹¹“� #°O_� ã‹¬qOKÇ|_È° Ç̀°Ok.

11. =¶#=ô_� r~¡â<Œˆ×O…Õ J=‰õ+¬ J=†Ç°=OQê LO_�, ‰§Hê‚¬ð~¡°�…Õ ƒìQê Ja�=$kœ K³Ok# D ƒ�ìQ®O Uk ? D

~¡H›„¬ô H›}*ì�O…Õ U~¡æ_È° Ç̀°Ok ?

[. LO_È¶H›O =¶#=ôx r~¡â<Œ ×̂O…Õ J=‰õ+¬ J=†Ç°=O. Wk JO �̂Î<Œ ×̂O #°Oz ‡Ú_È°KÇ°ä›½x =KÍó ‹¬#ß\÷

"Í�° …ìO\÷ <ŒoHê†Çò Ç̀ x~Œà}O. Wk ‰§Mì‚¬ð~¡°�…Õ ƒìQê Ja�=$kœ K³Ok, Ì‹�¶¼…Õ‹¹ r~¡âãH÷†Ç°…Õ

=òY¼‡�ã Ç̀ =‚²ì‹¬°ëOk. LO_È¶H›O eO‡�~ò_£ H›}*ì�O#° H›ey LO@°Ok. Wk ~ËQ® x~Ë �̂ÎH› =¼=‹¬Ö…Õ

=òY¼‡�ã Ç̀ =‚²ì‹¬°ëOk. 

12. POã Ç̀=ü�O…Õx ‰õÁ+¬à‹¬ë~¡O ã‹¬qOKÍ ï~O_È° ‚¬ð~Ëà#°�#° À„~ùø#O_�.

[. Ì‹ãH÷\÷<£, Hù…ÿ‹²ªé“ïHáx<£ (CCK) ‚¬ð~Ëà#°�° POã Ç̀=ü�O ‰õ+¬à‹¬ë~¡O #°O_� ã‹¬qOKÇ|_È̀ Œ~ò.

13. ‰Õ+¬}, ª�ÞOwH›~¡}O =° �̂Î¼ ƒ�è̂ ¥xß ³̀�„¬O_�.

[. ‰‰ÕÕ++¬¬}}  :: r~¡âãH÷†Ç° „¦¬e Ç̀OQê U~¡æ_�# JO Ç̀¼„¬̂ ¥~ŒÖ�° À„Q®° QË_È�…Õx ‰õ+¬à‹¬ë~¡O…ÕH÷, ^¥x #°Oz ~¡H›ëO

…è̂ ¥ ‰Õ+¬~¡‹¬O…Õ ãQ®‚²ìOKÇ|_È_¨xß ‰Õ+¬} JO\ì~¡°. Wk x+²ø†Ç°, ‹¬ãH÷†Ç¶ †Ç°Oã`ŒOQê� ^¥Þ~Œ

[~¡°Q®°`Ç°Ok.

ª�ÞOwH›~¡}O :  ‰Õ+¬}O K³Ok# r~¡â„¬~ŒÖ�° zi H›}*ì…ì�ä›½ KÍi, r= „¬̂ ¥~¡Ö J#°„¦¬°@Hê�°Qê

=¶~¡ó|_È̀ Œ~ò. Wq ‰×H÷ë L`Œæ Î̂#, Ì„~¡°Q®° Î̂� =°~¡=°à Ç̀°ë KÍ†Ç°_¨xH÷ qx†³¶Q®„¬_È̀ Œ~ò. D q �̂¥<Œxß

'ª�ÞOQêH›~¡}O' JO\ì~¡°.
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‹‹¬¬ææ�� ææ  ‹‹¬¬==¶¶^̂��¥¥##  ãã„„¬¬‰‰××ßß�� °°

1. Î̂O Ç̀O x�°=ôHË Ç̀ „¬@O wz, ƒ�ìQê�° Q®°iëOKÇO_�.

[.

2. r~Œâ‰×†Ç°O…Õ =¶O‹¬H›$ Ç̀°ë� r~¡âãH÷†Ç°#° q=iOKÇO_�.

[. =¶O‹¬H›$ Ç̀°ë� r~¡âãH÷†Ç° r~Œâ‰×†Ç°O…Õ "³ò Î̂�=ô Ç̀°Ok. r~Œâ‰×†Ç°=ò#° KÍi# P‚¬ð~¡O P=°Á Q®°}O Q®�

[~”¡~¡ ~¡‹¬O`Ë H›�°„¬|_�, r~Œâ‰×†Ç°O QË_È�…Õx H›O_È~Œ� KÇ~¡¼ =�Á ƒìQê z�H›|_� ''ïïHHáá""££°°' U~¡æ_È°`Ç°Ok.

[~”¡~¡ ~¡‹¬O…Õ ‰õÁ+¬àO, ƒÿáHê~ËÄ<Í\˜�° LO\ì~ò. Wq ‰õÁ+¬à‹¬ë~¡ L„¬H›̂ ×#° �¶ãaöH\˜ KÍ†Ç°_ÈO…Õ#¶, Qê_�È

HCl #°O_� Hê‡�_È@O…Õ#° =òY¼‡�ã`Ç =‚²ìª�ë~ò.

Qê_�È HCl P=°Á pH x (1.8) H›�°Q®*è‹¬°ëOk. Wk Ì„„²�<£ KÇ~¡¼ä›½ Hê=�‹²# ã‰õ+¬»̀ Ç=° pH W‹¬°ëOk. [~”¡~¡

~¡‹¬O…Õx ã‡éZO*ÿá"£°�° ÌÌ„„„„²²��<<ËË[[<<££,,  ãã‡‡ééöö~~xx<<££�� °°,,  Ì‚áìã_ËHËÁiH± P=°Á ‹¬=°H›ÆO…Õ Ì„„²�<£, ï~x<£ J<Í

K³á̀ Ç#¼=O Ç̀ ZO*ÿá"£°�°Qê =¶~¡̀ Œ~ò. Ì„„²�<£ =¶O‹¬H›$ Ç̀°ë�#° ãã‡‡éé\\ìì††³³¶¶**˜̃�� °°  ÌÌ„„‡‡éé““<<££�� °°QQêê

q_ÈQù_È° Ç̀°Ok. ï~x<£, t‰×Ã=ô [~”¡~¡~¡‹¬O …ÕQ®� ã‡é@†³¶…ÿá\÷H± ZO*ÿá"£°. Wk ‡��…Õx ïH‹Ô<£ J<Í

ã‡é@<£#°, HêeÂ†Ç°O J†Ç¶#°� ‹¬=°H›ÆO…Õ HHêêeeÂÂ††ÇÇ°°OO  ‡‡��~~¡¡ööHH‹‹²²<<ÍÍ\\˜̃QQêê  =¶~¡°‹¬°ëOk. Ì„„²�<£ HêeÂ†Ç°O

‡�~ŒöH‹²<Í\˜#° Ì„‡é“<£�°Qê =¶~¡°‹¬°ëOk. 

ã‡éï~x<£ (ãH÷†Ç¶~¡‚²ì`ÇO)  ï~x<£ (ãH÷†Ç¶j�O)
HCl

Ì„„²�<Ë[<£ (ãH÷†Ç¶~¡‚²ì Ç̀O) Ì„„²�<£ (ãH÷†Ç¶j�O)

ïH‹²<£
 ï~x<£

+2Ca
HêeÂ†Ç°O ‡�~ŒöH‹²<Í\˜

HêeÂ†Ç°O ‡�~ŒöH‹²<Í\˜
 Ì„„²�<£

2pH
 Ì„‡é“<£�°

ã‡é\©<£�°
Ì„„²�<£

2pH
 ã‡é\÷†³¶*˜�° { Ì„‡é“<£�° { ‡�eÌ„Ì„å“_£�°

HCl
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3. =¶O‹¬H›$ Ç̀°ë� r~¡âãH÷†Ç°…Õ HËÁ=°~¡‹¬ ‡�ã Ç̀#° q=iOKÇO_�.

[. HËÁ=°~¡‹¬O HËÁ=°=ò #°O_� ã‹¬qOKÇ|_�, =¶O‹¬H›$ Ç̀°ë� r~¡âãH÷†Ç°…Õ =òY¼‡�ã Ç̀ =‚²ì‹¬°ëOk. HËÁ=°~¡‹¬O…Õ

ã‡éZO*ÿá"£°…ÿá# ã\÷„²�<Ë[<£, ïHá"³¶ã\÷„²�<Ë[<£ =°i†Çò ã‡éHê~ŒÄH÷� Ì„„²“_Í*˜ =O\÷ ZO*ÿá"£°�° LO\ì~ò.

Hêx Wq ãH÷†Ç¶j�~¡‚²ì Ç̀OQê LO\ì~ò.

ã\÷„²�<Ë[<£#° POã Ç̀ ‰õÁ+¬à‹¬ë~¡O ã‹¬qOKÍ ZZOO\\÷÷~~ËËïïHHáá<<ÍÍ**˜̃ J<Í ZO*ÿá"£° L Í̀ël Ç̀O KÍ‹² ãH÷†Ç¶j� ã\÷„²�<£Qê

=¶~¡°‹¬°ëOk. Wk uiy HËÁ=°~¡‹¬O…Õx W Ç̀~¡ ZO*ÿá"£°�#° ãH÷†Ç¶j�OQê KÍ†Ç°_È"Í° Hêä›½O_¨ ‹‹¬¬ÞÞ††ÇÇ°°OO

LL¢¢`̀ÍÍææ~~¡¡}}  (auto catalysis) ^¥Þ~Œ ã\÷„²�<£[<£#° ã\÷„²�<£Qê =¶~¡°‹¬°ëOk.

HËÁ=°~¡‹¬O †³òH›ø ïHá"³¶ã\÷„²�<£, ã\÷„²�<£, Hê~ŒÄH÷�Ì„„²“_Í*˜�°, ïHá"£°…Õ Q®� ã‡é\©<£, ã‡é\÷†³¶*˜�°,

Ì„‡é“<£�Ì„á „¬xKÍ‹² "Œ\÷x ¢>ÿØ =°i†Çò _³á Ì„Ì„“å_£�°Qê =¶~¡°ª�ë~ò. Wq =°~¡� ¢>ÿØ =°i†Çò _³á

Ì„À„“_Í*˜�° KÍ̀ Ç [�q‰õÁ+¬} K³Ok JO Ç̀¼ „¬̂ Î~ŒÖ�° J~ò# J"³°Ø<Ë P=¶Á�#° U~¡æ~¡°ª�ë~ò.

4. ‡�e‰§H›ï~á_£, _³á‰§H›ï~á_£�° U q �̂ÎOQê r~¡â=°=ô`Œ~ò ?

[. =°#O f‹¬°Hù<Í P‚¬ð~¡O…Õ „²O_�„¬̂ ¥~ŒÖ…ÿá# ª�“~Ÿó ïQåÁHË[<£ =O\÷ ‡�e‰§H›ï~á_È°Á, _³á ‰§H›ï~á_È°Á LO\ì~ò. D

„²O_� „¬̂ ¥~ŒÖ� r~¡âãH÷†Ç° P‹¬¼ä›½‚¬ì~¡O…Õ ã‡�~¡Oƒ�’=°=ô Ç̀°Ok.

PP‹‹¬¬¼¼ää››½½‚‚¬¬ìì~~¡¡OO……ÕÕ  „„²²OO__��„„¬¬̂̂ ¥¥~~ŒŒÖÖ��   rr~~¡¡ââããHH÷÷††ÇÇ°°  :: P‹¬¼ä›½‚¬ì~¡O…Õ P‚¬ð~¡O #=°�_ÈO =�Á …ì…ì[�O`Ë

[H÷†Çò#°. …ì…ì[�O…Õ Q®� „²O_�„¬̂ ¥~ŒÖ�#° [� q‰õÁ+¬} KÍÀ‹ @†Ç°e<£/…ì…ì[� Z"³°Ø…è*˜ =O\÷

ZO*ÿá"£°�° ª�“~Ÿó =O\÷ „²O_� „¬̂ ¥~Œœ�#° (30%) [�q‰õÁ+¬} [i„² =¶…è“*˜ =O\÷ _³á ‰§H›ï~á_È°ÁQê

=¶~¡°‹¬°ëOk.

ã\÷„²�<Ë[<£
ZO\÷~ËïHá<Í*˜ ã\÷„²�<£

ã\÷„²�<Ë[<£
ã\÷„²�<£

 ã\÷„²�<£ (‹¬Þ†Ç°O L¢`Íæ~¡H›O)

ïHá=¶ ã\÷„²�<Ë[<£  ïHá"³¶ ã\÷„²�<£ã\÷„²�<£

ã‡é\©<£�°

ã\÷„²�<£ ïHá"³¶ã\÷„²�<£ã‡é\÷†³¶*�̃°

Ì„‡é“<£�°
Hê~ŒÄH÷�Ì„„²“_Í*˜

 ¢>ÿØÌ„Ì„å“_£ { _³áÌ„Ì„å“_£�° { J"³°Ø<Ë P=¶Á�°

 ¢>ÿØÌ„Ì„å“_£�°
 ¢>ÿØÌ„Ì„å“_£�°

 _³áÌ„Ì„å“_£�°  { J"³°Ø<Ë P=¶Á�°

 _³áÌ„Ì„å“_£�°
¢>ÿØÌ„Ì„å“_£�°

J"³°Ø<Ë P=¶Á�°

/

ª�“~Ÿó („²O_�„¬̂ ¥~ŒÖO)
…ì…ì[� Z"³°Ø…è*˜

=¶…Õû*˜ (_³á‰§H›ï~á_£)
pH 6.8
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r~Œâ‰×†Ç°O…Õ „²O_�„¬̂ ¥~ŒÖ� r~¡âãH÷†Ç° : r~Œâ‰×†Ç°O…Õ „²O_�„¬̂ ¥~ŒÖ�° r~¡âO Hê=ô. [~”¡~¡ ~¡‹¬O…Õ „²O_�

„¬̂ ¥~ŒÖ�#° q_ÈQù\÷“ (riâO„¬*è†Çò) ZO*ÿá"£°�° …è=ô. Hêx, Jk�H› P=°Á pH =�Á HùO Ç̀ ‹¬°ãHË*˜ [�

q‰õÁ+¬} K³O Î̂=KÇ°ó.

z#ß ãÀ„Q®°…Õ „²O_�„¬̂ ¥~ŒÖ� r~¡âãH÷†Ç° : z#ß ãÀ„Q®°#° KÍi# „²O_� „¬̂ ¥~ŒÖ�° HËÁ=° =°i†Çò POã Ç̀

~¡ª��`Ë ƒìQ®°Qê H›e†Çò#°.

…ì…ì[�O…Õ Z"³°Ø…è*˜ KÇ~¡¼ [~¡„¬Qê q°ye# 70% „²O_�„¬̂ ¥~ŒÖ�#° HËÁ=°~¡‹¬O…Õx Z"³°Ø…è*˜

[�q‰õÁ+¬} [i„² =¶…Õ“*˜ (_³á‰§H›ï~á_£)Qê =¶~¡°‹¬°ëOk. POã Ç̀~¡‹¬O…Õx =¶…è“*˜ ^¥xß Q®¶ÁHË*˜Qê

=¶~¡°‹¬°ëOk. WO Í̀Hêä›½O_¨ POã Ç̀~¡‹¬O…Õx ‹¬°ãHË*˜, …ìHË“*˜�° _³á‰§H›ï~á_£…ÿá# ‹¬°ãHË*˜, …ìHË“*˜�Ì„á KÇ~¡¼

[i„² "³¶<Ë‰§H›ï~á_£�#° U~¡æ~¡°ª�ë~ò.

5. g° P‚¬ð~¡O…Õ "³#ß f‹¬°ä›½O>è, Pk U q �̂ÎOQê [~¡âO J=ô Ç̀°O^Ë, ‰Õ+¬}O K³O Ç̀° Î̂°O`Ë q=iOKÇO_�.

[. "³#ß…Õ Hù=ôÞ „¬^¥~¡ÖO LO@°Ok. Hù=ôÞ „¬^¥~ŒÖ�° r~Œâ‰×†Ç°O…Õ r~¡âOHêx ‹²Öu…Õ<Í LO\ì~ò.

zz##ßß  ÀÀ„„QQ®®°°……ÕÕ  HHùù==ôôÞÞ  „„¬¬̂̂ ¥¥~~ŒŒÖÖ��   rr~~¡¡ââããHH÷÷††ÇÇ°°  ::  z#ß À„Q®°…Õ, Hù=ôÞ „¬̂ ¥~ŒÖ�° „¬îiëª�Ö~ò…Õ r~¡â=°=ô`Œ~ò. z#ß

À„Q®°#° KÍx~¡ Hù=ôÞ „¬̂ ¥~ŒÖ�°, Ì„á̀ Ç¼~¡‹¬O =°i†Çò HËÁ=°~¡‹¬O…Õ Q®� ‰×H÷ë=O Ç̀"³°Ø# …ÿáÀ„*˜� KÇ~¡¼ =�Á

r~¡â=°=ô`Œ~ò. Ì„á̀ Ç¼~¡‹¬ �=}ì�° ªé_�†Ç°O/‡Ú\ì+²†Ç°O ïQÁHËHË…è@°Á =°i†Çò \ì~ËHË…è@°Á Hù=ôÞ

„¬̂ ¥~ŒÖ�#° Z=°b�H›iª�ë~ò. Z=°b�H›~¡}O =�Á Hù=ôÞ „¬̂ ¥~ŒÖ�° z#ßz#ß ‹¬¶H›Æà"³°ØÌ‹…ÿÁ�°Qê

q_ÈQù@“|_È̀ Œ~ò. HËÁ=°~¡‹¬O…Õx …ÿáÀ„*˜ (‹²“†Ç¶„²�<£), POã Ç̀~¡‹¬O…Õx …ÿáÀ„*˜�° Z=°b�H›iOz# Hù=ôÞ

„¬̂ ¥~ŒÖ�#° Hù=ôÞ P=¶Á�°, yÁ‹¬~Œ…˜Qê#° q_ÈQù@“|_È̀ Œ~ò.

‰‰ÕÕ++¬¬}}  ::  Hù=ôÞ P=¶Á�°, "³¶<Ë_³áyÁ[ï~á_£�° h\÷…Õ H›~¡°Q®=ô. Wk ~¡H›ëO…ÕH÷ <Í~¡°Qê ‰Õ+¬}O K³O Î̂…è=ô. Wq

"³ò Î̂@ ‹¬¶H›Æà aO Î̂°=ô�°Qê =¶~¡ó|_È̀ Œ~ò. g\÷x "³°ØÌ‹…èÁ�° JO\ì~¡°. Wq À„Q®° ‰õÁ+¬à‹¬ë~¡ H›}ì�…ÕH÷

"Œ¼„¬#O  ^¥Þ~Œ ã„¬"Ítª�ë~ò. L„¬H›̂ × H›}O…Õ "³¶<ËyÁ[ï~á_£�°, Hù=ôÞ P=¶Á�° uiy ¢>ÿØyÁ[ï~á_£�°Qê

Hù=ôÞ�°
 Ì„á`Ç¼~¡‹¬�=}ì�°

Z=°b�H›iOz# Hù=ôÞ�°

Z=°b�H›iOz# Hù=ôÞ�° _³áyÁ[ï~á_£�° { "³¶<ËyÁ[ï~á_£�°

…ÿáÀ„*˜
 "³¶<Ë yÁ[ï~á_£�°

�"³¶<ËyÁ[ï~á_£�°

…ÿáÀ„*˜

Hù=ôÞP=¶Á�° { yÁ[~Œ…˜

_³áyÁ[ï~á_£�° …ÿáÀ„*˜

„²O_�„¬^¥~¡ÖO (ª�“~Ÿó)
 HËÁ=° ~¡‹¬ Z"³°Ø…è*˜

=¶…Õ“*˜ (_³á‰§H›ï~á_£)

=¶…Õ“*˜
=¶…è“*˜

Q®¶ÁHË*˜

‹¬°ãHË*˜
W#Þö~“*˜  ‹¬°ãHË*˜

Q®¶ÁHË*˜ { ã„¦¬HË“*˜

…ìHË“*˜
…ìöH“*˜

Q®¶ÁHË* ̃{ ïQ…ìHË“*˜

/
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‹¬O‰õÁ+¬}O K³Ok, Hùkí "³ò Ç̀ëO…Õ ‡¦�ªéæe„²_£�°, Hù…ÿ‹²“~Œ…˜̀ Ë H›e‹² ã‡é\©<£�`Ë P=iO„¬|_� z#ß z#ß

Hù=ôÞ Q®°oH›� ~¡¶„¬O…Õ =¶~¡̀ Œ~ò. g\÷<Í ïHá…Õ"³°ØãHê<£�° JO\ì~¡°. Wq PãO Ç̀ ‹¬¶H›Æà KÇ¶+¬Hê�…Õ

LO_Í …ìH÷“†Ç°…˜ J<Í ‰Õ+¬~¡‹¬ ‹¬¶H›Æà<ŒoH›…ÕxH÷ H›} |‚²ì+¬ø~¡} (exocytosis) „¬̂ Îœu…Õ ã„¬"Ítª�ë~ò.

‰Õ+¬~¡‹¬ <Œˆì�° z=iH÷ ‰Õ+¬}O K³Ok# Hù=ôÞ „¬̂ ¥~ŒÖ�#° J �̂Ë[ã Ç̀°Hê‹²~¡, L~¡—<Œ ×̂O ^¥Þ~Œ ~¡H›ë

ã„¬"Œ‚¬ìO…ÕH÷ q_È° Î̂� KÍª�ë~ò. D ïHá…Õ"³°ØãHê<£�° ZO_ËnŠe†Ç°…˜ QË_È� #°Oz q_È° Î̂…ÿá# …ÿá‡éã‡é\©<£

…ÿáÀ„*˜ ZO*ÿá"£° KÇ~¡¼ ^¥Þ~Œ qzó�#ßO K³Ok Hù=ôÞ P=¶Á�°, yÁ‹¬~Œ…˜Qê =¶~¡̀ Œ~ò. Wq Z_�‡é‹¹

H›}*ì�O…Õx Z_�‡éÌ‹á\˜�…ÕH÷ "Œ¼„¬#O K³Ok Ç̀Q®‹¬Ö Hù=ôÞQê, Hê…è†Ç°O…ÕH÷ "Œ¼„¬#O K³Ok H›}*ì�

Hù=ôÞQê x�°= LO\ì~ò.

6. Hê…è†Ç°O q �̂Î°�#° À„~ùø#O_�.

[. Hê…è†Ç°O J<ÍH› q �̂Î°�#° x~¡Þ‚²ì‹¬°ëOk. Jq ‹¬O‰õÁ+¬} (synthesis) x�°=, J<ÍH› ãª�"Œ�#°

ã‹¬qOKÇ_ÈO. Jq H÷Ok q �̂ÎOQê LO\ì~ò.

1. Hê…è†Ç°O, ÌÌ„„áá̀̀ ÇÇ¼¼~~¡¡ªª��xxßß  ã‹¬q‹¬°ëOk. Ì„á̀ Ç¼~¡‹¬O ªé_�†Ç°O ‡é\ì+²†Ç°O ïQåÁHËHË…è@°Á, \ì~ËHË…è@Á =O\÷

�=}ì�#° H›ey LO@°Ok. Wq Hù=ôÞ� r~¡âãH÷†Ç°…Õ `Ë_Èæ_È`Œ~ò.

2. Hê…è†Ç°O, Hê~ËÄÌ‚áìã_Í\˜� r=ãH÷†Ç°…Õ =òY¼‡�ã Ç̀ =‚¬ð‹¬°ëOk

a) ïQåÁHË*ÿx‹²‹¹ : Q®¶ÁHË*˜ #°O_� ïQåÁHË[<£ U~¡æ_È°@

b) ïQåÁHËl<Ë…ÿá‹²<£ : ïQåÁHË[<£ qzó�#ßO K³Ok Q®¶ÁHË*˜#° U~¡æ~¡°ó@

c) Q®¶ÁHËx†³¶*ÿx‹²‹¹ : qq �̂Î J"³°Ø<Ë P=¶Á�°, …ìH÷“H± P=°ÁO, yÁ‹¬~Œ…˜� #°O_� Q®¶ÁHË*˜ ‹¬O‰õÁ+¬}O

K³O^Î°@

3. Hù…ÿ‹²“~Œ…˜, ¢>ÿØyÁ‹¬ï~á_£� ‹¬O‰õÁ+¬}…Õ Hê…è†Ç°O =òY¼‡�ã Ç̀ =‚²ì‹¬°ëOk

4. J"³°Ø<Ë P=¶Á#° __��ÐÐZZqq°°<<ÍÍ++¬¬<<££  KÍ‹² q_È° Î̂…ÿá# J"³¶àx†Ç¶#° PPiißßkkŠŠ<<££  ==�� ††ÇÇ°°OO  ^¥Þ~Œ †Çüi†Ç¶Qê

=¶~¡°‹¬°ëOk

5. P‚¬ð~¡O ^¥Þ~Œ ãÀ„Q®°…ÕH÷ ã„¬"ÍtOz# q+¬ „¬̂ ¥~ŒÖ�#° qq++¬¬~~¡¡‚‚²²ìì`̀ÇÇOOQQêê  =¶~¡°‹¬°ëOk

6. Hê…è†Ç°O LL++¬¬ââããHH››==°°`̀ÇÇ  JJ==††ÇÇ°°==OOQQêê  „¬xKÍ‹¬°ëOk

7. „²O_È ^Î‰×…Õ Hê…è†Ç°O ~~¡¡HH››ëë  HH››}}ËË`̀ŒŒææ^̂ÎÎHH››  JJOOQQ®®OOQQêê  ã‡Ï_�È̂ Î‰×…Õ Zã~¡~¡H›ëH›} qzó�uë JOQ®OQê „¬xKÍ‹¬°ëOk

8. Hê…è†Ç°O ‡�Áª�à ã‡é\©<£�#° ‹¬O‰õÁ+²‹¬°ëOk. Jq P�°Äq°<£, QËÁ|°¼e#°Á ~¡H›ë ‹¬øO Î̂# Hê~¡Hê…ÿá#

Ì„¦áãa<Ë[<£, ãã‡‡ééãã`̀ŒŒOOaa<<££  "³ò Î̂…ÿá#q =°i†Çò ã„¬u ~¡H›ë‹¬øO �̂ÎH›O J~ò# Ì‚ì‡�i<£#° ä›�_¨ L Ç̀æuë

KÍ‹¬°ëOk

9. "Œ†Çò ~¡‚²ì Ç̀ H›O_È~¡ ‹¬OHËKÇO…Õ U~¡æ_�# …ìH÷“H± P=¶Áxß HHËËii  ==�� ††ÇÇ°°OO  ^¥Þ~Œ ïQÁHË[<£Qê

=¶~¡°‹¬°ëOk

10. ää››½½„„¦¦¬¬~~ŸŸ  HH››}}ìì�� °°  Ì„ Î̂í"³á# ƒ�’H›ÆH› H›}ì�°. Wq Hê…è†Ç°O…ÕH÷ ã„¬"ÍtOz# J#=‹¬~¡ „¬̂ ¥~ŒÖ�#°,

‹¬¶H›Æàr=ô�#° ãH÷q°ƒ�’H›Æ} (phagocytic) „¬̂ Îœu…Õ `ù�yª�ë~ò 
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nn~~¡¡ÉÉ  ‹‹¬¬==¶¶^̂��¥¥##  ãã„„¬¬‰‰××ßß�� °°

1. =¶#=ô_� r~¡â=¼‹¬Ö…Õ qq �̂Î ~¡Hê�  „¬̂ ¥~Œœ� r~¡âãH÷†Ç¶ q �̂¥<Œxß q=iOKÇO_�.

[. ‹¬OH÷Á+¬“"³°Ø# ‰Õ+²O„¬|_È…èx P‚¬ð~¡ „¬̂ ¥~Œœ�°, ‹¬~¡̂ ×"³°Ø# ‰Õ+²OKÇ|_ÈQ®ey# ‹¬~¡̂ ×~¡¶„¬O…ÕH÷ =¶~¡ó|_Í

q �̂¥<Œ<Íß r~¡âãH÷†Ç° JO\ì~¡°.

r~¡âãH÷†Ç° J<Ík ††ÇÇ¶¶OOããuuHH››,,  rr==~~¡¡ªª��††ÇÇ°°##  ã„¬ãH÷†Ç°� ^¥Þ~Œ [~¡°Q®°`Ç°Ok

II..  PP‹‹¬¬¼¼ää››½½‚‚¬¬ìì~~¡¡OO……ÕÕ  rr~~¡¡ââããHH÷÷††ÇÇ°°  :: P‹¬¼ä›½‚¬ì~¡O ï~O_È° ã„¬̂ �¥# q �̂Î°�#° x~¡Þ‚²ì‹¬°ëOk. Jq P‚¬ð~Œxß

#=°�_ÈO, q°OQ®_ÈO…Õ ‹¬‚¬ð†Ç°„¬_È@O. Î̂O`Œ�° ‹¬=°�_ÈO =�Á, <Œ�°H› H›�„¬_ÈO =�Á, …ì…ì[�O

h\÷x ‹¬=°ä›�ió, ‰õÁ+¬àO`Ë …ÕãaöH\˜ KÍ†Ç°_ÈO =�Á P‚¬ð~¡O "³° Ç̀ëQê, =ò Î̂íQê =¶~¡° Ç̀°Ok. n<Íß ''ƒÕ�‹¹''

JO\ì~¡°. …ì…ì[�O…Õ h~¡°, =O\÷ q Î̂°¼ Ÿ̀ q‰õÁ+¬¼Hê�°, ‰õÁ+¬àO, Z<£*ÿá=ò…ÿá#

…ì…ì[� Z"³°Ø…è*˜ (@†Ç°e<£), …ÿáªé*ÿá=ò�° LO\ì~ò. „²O_� „¬̂ ¥~ŒÖ�° r~¡âãH÷†Ç° …ì…ì[� Z"³°Ø…è*˜̀ Ë

(@†Ç°e<£) P‹¬¼ä›½‚¬ì~¡O…Õ ã‡�~¡Oƒ�’=°=ô Ç̀°Ok. Wk ‹¬°=¶~¡° 30 „²O_�„¬̂ ¥~ŒÖxß [�q‰õÁ+¬} [i„²

_³á‰§H›ï~á_£ J~ò# ==¶¶……ÕÕ““**˜̃QQêê =¶~¡°‹¬°ëOk.

…ÿáªé*ÿá=ò P‚¬ð~¡O…Õ L#ß ƒì¼H©“i†Ç¶#° #tO„¬*è‹¬°ëOk

IIII..  rr~~ŒŒââ‰‰××††ÇÇ°°OO……ÕÕ  rr~~¡¡ââããHH÷÷††ÇÇ°°  :: P‹¬¼ä›½‚¬ì~¡O #°O_� ''''ƒƒÕÕ�� ‹‹¹¹'''' r~Œâ‰×†Ç°=ò#° KÍ~¡°`Ç°Ok. r~Œâ‰×†Ç°=ò…Õ

„²O_� „¬̂ ¥~ŒÖ� r~¡âãH÷†Ç° Py, =¶O‹¬H›$ Ç̀°� r~¡âãH÷†Ç° "³ò Î̂�°=ô Ç̀°Ok. r~Œâ‰×†Ç°O…Õ P‚¬ð~¡O P=°Á

Q®°}O Q®� [~”¡~¡~¡‹¬O`Ë H›�°=|_�,  r~Œâ‰×†Ç°O QË_È�…Õx H›O_È~Œ� KÇ~¡¼=�Á ƒìQê z�H›|_� ''ïïHHáá""££°°''

U~¡æ_È° Ç̀°Ok. [~”¡~¡~¡‹¬O`Ë ‰õÁ+¬àO, ƒÿáHê~ËÄ<Í\˜�° LO\ì~ò. Wq ‰õÁ+¬à‹¬ë~¡ L„¬H›̂ ×#° �¶ãaöH\˜

KÍ†Ç°_ÈO…Õ#¶, Qê_�È HCl #°Oz Hê‡�@O…Õ#° =òY¼‡�ã`Ç =‚²ìª�ë~ò. Qê_�È HCl P=°Á pH x (1.8)

H›�°Q®*è‹¬°ëOk. Wk Ì„„²�<£ KÇ~¡¼ä›½ Hê=�‹²# ã‰õ+¬»̀ Ç=° pH W‹¬°ëOk. [~”¡~¡ ~¡‹¬O…Õx ã‡éZO*ÿá=ò�°

ÌÌ„„„„²²��<<ËË[[<<££,,  ãã‡‡ééïï~~xx<<££�� °°,,  Ì‚áìã_ËHËÁiH± P=°Á ‹¬=°H›ÆO…Õ Ì„„²�<£, ï~x<£ J<Í K³á̀ Ç#¼=O Ç̀ ZO*ÿá=ò�°Qê

=¶~¡°`Œ~ò. Ì„„²�<£ =¶O‹¬H›$ Ç̀°ë�#° ãã‡‡éé\\÷÷††³³¶¶**˜̃�� °°,,  ÌÌ„„‡‡éé““<<££�� °°QQêê  q_ÈQù_È°`Ç°Ok. ï~x<£ t‰×Ã=ô

[~”¡~¡~¡‹¬O…ÕQ®� ã‡é\÷†³¶…ÿá\÷H± ZO*ÿá"£°. Wk ‡��…Õx ïH‹Ô<£ J<Í ã‡é\©<£#°, HHêêeeÂÂ††ÇÇ°°OO  JJ††ÇÇ¶¶##°°��

‹¬=°H›ÆO…Õ HHêêeeÂÂ††ÇÇ°°OO  ‡‡��~~ŒŒööHH‹‹²²<<ÍÍ\\˜̃QQêê  =¶~¡°‹¬°ëOk. Ì„„²�<£ HêeÂ†Ç°O ‡�~ŒöH‹²<Í\˜#° ÌÌ„„‡‡éé““<<££�� °°QQêê

=¶~¡°‹¬°ëOk. r~Œâ‰×†Ç°O…Õ =¶O‹¬H›$ Ç̀°ë� r~¡âãH÷†Ç° <Œ�°Q®° Q®O@� ‹¬=°†Ç°O‡�@° [~¡°Q®° Ç̀°Ok.

„²O_�„¬̂ ¥~¡ÖO (ª�“~Ÿó)
…ì…ì[� Z"³°Ø…è*˜

pH 6.8
=¶…Õû*˜

+ +
3Na , K , Cl , HCO− −
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IIIIII..  zz##ßß  ÀÀ„„QQ®®°°……ÕÕ  rr~~¡¡ââããHH÷÷††ÇÇ°°  ::  z#ß À„Q®° ä›½_È¼O…Õx ƒƒìì‚‚¬¬ìì¼¼  HH››OO__ÈÈ~~¡¡  ‹‹¬¬ëë~~¡¡OO……ÕÕxx  H›O_È~Œ�° J<ÍH› ~¡Hê�

H›̂ ÎeH›�#° H›�°Q®*èª�ë~ò. D H›̂ ÎeH›�° Ì„á̀ Ç¼~¡‹¬O, HËÁ=°~¡‹¬O, POã Ç̀~¡ª��#° ïHá"£°`Ë ƒìQê H›�„¬_ÈO

=�Á À„Q®°…Õ r~¡âãH÷†Ç° ‹¬°�°=ôQê [~¡°Q®° Ç̀°Ok. HËÁ=°O ã‹¬qOKÍ ‰õÁ+¬àO, ƒÿáHê~ËÄ<Í\˜�° POë ‰õÁ+¬à‹¬ë~Œxß

P=°ha =¶ �̂Î¼=°O #°Oz ~¡H÷Æ‹¬¶ë P=°Á =¶ �̂Î¼=¶xß HÆê~¡†Çò Ç̀OQê =¶ió ZO*ÿá"£° KÇ~¡¼�ä›½ Hê=�‹²#

HÆê~¡=¶ �̂Î¼=¶xß H›�°Q®*èª�ë~ò. POã Ç̀=üO ‹¬g°‡�ãQ® ƒ�ìQ®O…Õx H›}ì�° Zä›½ø= "³¶`Œ Î̂°…Õ

ƒƒÿÿááHHêê~~ËËàà<<ÍÍ\\˜̃�� ##°°  L Ç̀æuë KÍ‹² [~”¡~¡ ~¡ª�xß „¬îiëQê Ç̀@‹ÔÖH›iOz POã Ç̀O…ÕH÷ P=°Á ã„¬"Í‰×O …èä›½O_¨

KÍª�ë~ò. HHËËÁÁ==°°~~¡¡‹‹¬¬,,  PPOOãã`̀ÇÇ~~¡¡‹‹¬¬  ZZOO**ÿÿáá==òò�� °°  HHÆÆêê~~¡¡  ==¶¶^̂��ÎÎ¼¼==°°OO…Õ<Í ‹¬=°~¡œ=O Ç̀OQê „¬xKÍª�ë~ò.

i))  ãã‡‡éé\\©©<<££��   rr~~¡¡]]ããHH÷÷††ÇÇ°°  : HËÁ=°~¡‹¬O…Õ ã‡éZO*ÿá=ò…ÿá# ãã\\÷÷„„²²��<<ËË[[<<££,,  ïïHHáá""³³¶¶ãã\\÷÷„„²²��<<ËË[[<<££ =°i†Çò ãã‡‡ééHHêêiiÄÄHH÷÷��

ÌÌ„„„„²²““__ÍÍ**˜̃ =O\÷ ãH÷†Ç¶j� ~¡‚²ì Ç̀ ã‡é\©<£ Ì‚áìã_Ë…ÿálOQ· ZO*ÿá"£°�° LO\ì~ò. ã\÷„²�<Ë+¬<£#° POã Ç̀

‰õÁ+¬à‹¬ë~¡O ã‹¬qOKÍ ZZOO\\÷÷~~ËËïïHHáá<<ÍÍ**˜̃  J<Í ZO*ÿá"£° L Í̀ël Ç̀O KÍ‹² ãH÷†Ç¶j ã\÷„²�<£Qê =¶~¡°‹¬°ëOk. Wq uiy

HËÁ=°~¡‹¬O…Õx W Ç̀~¡ ZO*ÿá=ò�#° ãH÷†Ç¶j�OQê KÍ†Ç°_È"Í° Hêä›½O_¨ ‹¬Þ†Ç°O L¢ Í̀æ~¡} (auto catal-

ysis) ^¥Þ~Œ ã\÷„²�<Ë[<£#° ã\÷„²�<£Qê =¶~¡°‹¬°ëOk. 

HËÁ=°~¡‹¬O †³òH›ø ïHá"³¶ã\÷„²�<£, ã\÷„²�<£, Hê~ŒÄH÷�Ì„„²“_Í*˜�°, ïHá"£°…Õ Q®� ã‡é\©<£, ã‡é\÷†³¶*˜�°,

Ì„‡é“<£�Ì„á „¬xKÍ‹² "Œ\÷x ¢>ÿØ =°i†Çò _³á Ì„Ì„“å_£�°Qê =¶~¡°ª�ë~ò. Wq =°~¡� ¢>ÿØ =°i†Çò _³á

Ì„À„“_Í*˜�° KÍ̀ Ç [�q‰õÁ+¬} K³Ok JO Ç̀¼ „¬̂ Î~ŒÖ�° J~ò# J"³°Ø<Ë P=¶Á�#° U~¡æ~¡°ª�ë~ò.

ã\÷„²�<Ë[<£
ZO\÷~ËïHá<Í*˜ ã\÷„²�<£

ã\÷„²�<Ë[<£
ã\÷„²�<£

 ã\÷„²�<£ (‹¬Þ†Ç°O L¢`Íæ~¡H›O)

ïHá=¶ ã\÷„²�<Ë[<£  ïHá"³¶ ã\÷„²�<£ã\÷„²�<£

ã‡éï~x<£ (ãH÷†Ç¶~¡‚²ì`ÇO)  ï~x<£ (ãH÷†Ç¶j�O)
HCl

Ì„„²�<Ë[<£ (ãH÷†Ç¶~¡‚²ì Ç̀O) Ì„„²�<£ (ãH÷†Ç¶j�O)

ïH‹²<£
 ï~x<£

+2Ca
HêeÂ†Ç°O ‡�~ŒöH‹²<Í\˜

HêeÂ†Ç°O ‡�~ŒöH‹²<Í\˜
 Ì„„²�<£

2pH
 Ì„‡é“<£�°

ã‡é\©<£�°
Ì„„²�<£

2pH
 ã‡é\÷†³¶*˜�° { Ì„‡é“<£�° { ‡�eÌ„Ì„å“_£�°

HCl
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ii) HHùù==ôôÞÞ�� °°  rr~~¡¡ââããHH÷÷††ÇÇ°°  : Hù=ôÞ „¬̂ ¥~ŒÖ�#° Ì„á̀ Ç¼~¡‹¬ �=}ì�° Z=°b�H›iª�ë~ò. Z=°b�H›~¡}O =�Þ Hù=ôÞ

„¬̂ ¥~ŒÖ�° z#ß z#ß ‹¬¶H›Æà "³°ØÌ‹…ÿÁ�°Qê q_ÈQù@“|_È̀ Œ~ò. HËÁ=°~¡‹¬O…Õx …ÿáÀ„*˜ (‹²“†³¶„²�<£),

POã Ç̀~¡‹¬O …ÿáÀ„*˜�° Z=°b�H›iOz# Hù=ôÞ „¬̂ ¥~ŒÖ�#° Hù=ôÞ P=¶Á�° =°i†Çò yÁ[~Œ…˜Qê#°

q_ÈQù@“|_È`Œ~ò.

iii) HHêê~~ËËÄÄÌÌ‚‚ááììãã__ÍÍ\\˜̃��   rr~~¡¡ââããHH÷÷††ÇÇ°°  :: ïHá"£°…Õ „²O_� „¬̂ ¥~ŒÖ�#° (q°ye# 70%) HËÁ=°~¡‹¬O…Õx Z"³°Ø…è*˜

[�q‰õÁ+¬} [i„² =¶…Õ“*˜Qê =¶~¡° Ç̀°Ok. POã Ç̀~¡‹¬O…Õx =¶…è“*˜ ^¥xß Q®¶ÁHË*˜Qê =¶~¡°‹¬°ëOk.

WO Í̀Hêä›½O_¨ POã Ç̀~¡‹¬O…Õx ‹¬°ãHË*˜, …ìHË“*˜, _³á‰§H›ï~á_£…ÿá# ‹¬°ãHË*˜, …ìHË“*˜�Ì„á KÇ~¡¼ [i„²

"³¶<£‰§H›ï~á_£�#° U~¡æ~¡°ª�ë~ò. 

ööHHOOãã^̂ÎÎHHêê==¶¶ÁÁ��   rr~~¡¡ââããHH÷÷††ÇÇ°°  : HËÁ=°~¡‹¬O…Õx #¶¼H÷Á†³¶*˜�° öHOã Î̂Hê=¶Á�#° ##¶¶¼¼HH÷÷ÁÁ††³³¶¶>>ÿÿØØ__££�� °°,,

##¶¶HH÷÷ÁÁ††³³¶¶ÌÌ‹‹áá__££�� °°QQêê  =¶~¡°ª�ë~ò. POã Ç̀~¡‹¬O…Õ #¶¼H÷Á†³¶>ÿØ_Í*˜, #¶¼H÷Á†³¶Ì‹á_Í*˜ ZO*ÿá=ò�°

LO\ì~ò. Wq #¶¼H÷Á†³¶>ÿØ_£, #¶¼H÷Á†³¶Ì‹á_£�#° Ì„O>è*˜ KÇïHø~¡, #ã Ç̀[x HÆê~Œ�°Qê =¶~¡°ª�ë~ò.

r~¡âãH÷†Ç° „¦¬e Ç̀OQê U~¡æ_�x PO Ç̀¼ „¬̂ ¥~ŒÖ�° À„Q®° QË_È�…Õx ‰õÁ+¬à~¡‹¬O…ÕH÷ ‰Õ+²OKÇ|_�, ^¥x #°O_�

~¡H›ëO …è̂ ¥ ‰‰ÕÕ++¬¬~~¡¡‹‹¬¬OO…ÕH÷ ãQ®‚²ìOKÇ|_È̀ Œ~ò. Wq xx++²²øø††ÇÇ°°  (passive), ‹‹¬¬ããHH÷÷††ÇÇ°°  (active) ~¡"Œ}ì

†Ç°Oã`ŒOQê� ^¥Þ~Œ ‰Õ+²OKÇ|_È̀ Œ~ò. 

„²O_�„¬^¥~¡ÖO (ª�“~Ÿó)
 HËÁ=° ~¡‹¬ Z"³°Ø…è*˜

=¶…Õ“*˜ (_³á‰§H›ï~á_£)

=¶…Õ“*˜
=¶…è“*˜

Q®¶ÁHË*˜

‹¬°ãHË*˜
W#Þö~“*˜  ‹¬°ãHË*˜

Q®¶ÁHË*˜ { ã„¦¬HË“*˜

…ìHË“*˜
…ìöH“*˜

Q®¶ÁHË* ̃{ ïQ…ìHË“*˜

/

Hù=ôÞ�°
 Ì„á`Ç¼~¡‹¬�=}ì�°

Z=°b�H›iOz# Hù=ôÞ�°

Z=°b�H›iOz# Hù=ôÞ�° _³áyÁ[ï~á_£�°
…ÿáÀ„*˜

�"³¶<ËyÁ[ï~á_£�°

…ÿáÀ„*˜

Hù=ôÞP=¶Á�° { yÁ[~Œ…˜

"³¶<ËyÁ[ï~á_£�°
…ÿáÀ„*˜

ã‡é\©<£�°
ã\÷„²�<£ ïHá"³¶ã\÷„²�<£ã‡é\÷†³¶*�̃°

Ì„‡é“<£�°
Hê~ŒÄH÷�Ì„„²“_Í*˜

 ¢>ÿØÌ„Ì„å“_£ { _³áÌ„Ì„å“_£�° { J"³°Ø<Ë P=¶Á�°

 ¢>ÿØÌ„Ì„å“_£�°
 ¢>ÿØÌ„Ì„å“_£�°

 _³áÌ„Ì„å“_£�°  { J"³°Ø<Ë P=¶Á�°

 _³áÌ„Ì„å“_£�°
¢>ÿØÌ„Ì„å“_£�°

J"³°Ø<Ë P=¶Á�°

/
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2. =¶#= r~¡â=¼=‹¬Ö „¬@O wz, ƒ�ìQê�° Q®°iëOz, q=iOKÇO_�.

[. =¶#= r~¡â=¼=‹¬Ö qq �̂Î JOQê� q°i†Çò H›}*ì…ì� ‹¬=ü‚¬ì=ò Wq ‹¬OH÷Á+¬“"³°Ø# ‰Õ+²OKÇ|_È…èx

P‚¬ð~¡ „¬̂ ¥~ŒÖ�°, ‹¬~¡̂ ×"³°Ø# ‰Õ+²OKÇ|_ÈQ®eQê# ‹¬~¡̂ × ~¡¶„¬O…ÕH÷ =¶~¡°ó#°.

=¶#= r~¡â=¼=‹¬Ö…Õ P‚¬ð~¡ <Œ ×̂O, J#°|O �̂ÎãQ®O �̂Î°�° LO\ì~ò.

PP‚‚¬¬ðð~~¡¡<<ŒŒˆ̂××OO//rr~~¡¡ââ<<ŒŒˆ̂××OO  ::

=¶#= P‚¬ð~¡<Œ ×̂O „¬î~¡Þƒ�ìQ®O…Õ <Ë\÷̀ Ë "³ò Î̂…ÿá „¬~¡ ƒ�ìQ®O…Õ ‡�†Çò=ô`Ë JO Ç̀=°=ô Ç̀°Ok.

PP‚‚¬¬ðð~~¡¡<<ŒŒˆ̂××OO  ††³³òòHH››øø  ƒƒ��ììQQêê�� °°  ::

1. <Ë~¡° =°i†Çò P‹¬¼ä›½‚¬ì~¡O    2. ãQ®‹¬x    3. P‚¬ð~¡"Œ‚²ìH›    4. r~Œâ‰×†Ç°O    5. z#ß ãÀ„Q®°   6.

Ì„ Î̂í À„Q®°

11..  <<ËË~~¡¡°°  ==°°ii††ÇÇòò  PP‹‹¬¬¼¼ää››½½‚‚¬¬ìì~~¡¡OO  : <Ë~¡° P‚¬ð~¡<Œ ×̂O…Õ "³ò Î̂\÷ ƒ�ìQ®=ò. <Ë\÷x P=iOz H›k…è Ì„á~¡

ãH÷Ok Ì„ Î̂=ô�#° H›ey LO@°Ok. <Ë~¡° P‹¬¼ä›½‚¬ì~¡O…ÕH÷ ³̀~¡KÇ°ä›½O@°Ok. `Œ�°=ô L Î̂~¡

P‹¬¼ä›½‚¬ì~Œxß „¬$+¬» <Œ‹¬Hê H›H›Æ¼ #°O_� "Í~¡° KÍ†Ç°_ÈO =�Á, P‚¬ð~¡O #=°�_ÈO, ‰§Þ‹²OKÇ_ÈO UH›

Hê�O…Õ [~¡°Q®°`Œ~ò. Î̂=_È Z=òH›Ì„á <Œ�°Q®° ~¡Hê� Î̂O`Œ�° LO\ì~ò. <Œ�°H› P‹¬¼ä›½‚¬ì~¡O

P �̂¥~¡O Î̂Q®¾~¡ JuH÷ LO@°Ok.

(i) ^̂ÎÎOO`̀ŒŒ�� °°  ::  Î̂O`Œ�° ƒƒìì‚‚¬¬ìì¼¼  ÐÐ  ==°°^̂��ÎÎ¼¼`̀ÇÇÞÞKKÇÇOO  #°Oz L Î̂Ä�qª�ë~ò. =¶#=ôx ã‡Ï_�È̂ Î‰×…Õ 32 ‰§‰×Þ Ç̀
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^ÎO`Œ�° LO\ì~ò. Wq <Œ�°Q®° ~¡Hê�°. Jq : H›°O`ÇHê�° (Incisors), ~¡̂ ÎxH›�° (Canines), JãQ®

KÇ~¡Þ}Hê�° (Premolars), KÇ~¡Þ}Hê� (Molars). Wq P‚¬ð~Œxß HHùù~~¡¡HH››__¨̈xxHH÷÷,,  pp�� óó__¨̈xxHH÷÷,,  ##==°°�� __¨̈xxHH÷÷

L„¬†³¶Q®„¬_È̀ Œ~ò.

D Î̂O`Œ� J=°iH›#° Î̂O Ç̀‡¦�~¡°à…ì`Ë À„~ùøO\ì~¡°.

=¶#= ã‡Ï_�È̂ Î‰×…Õ Î̂O Ç̀ ‡¦�~¡°à…ì 

(ii) <<ŒŒ�� °°HH››  : <Œ�°H› À‹ÞKÇó�Qê H›k…è, H›O_È~¡†Çò Ç̀"³°Ø# *ìý<ŒOQ®O. Wk P‹¬¼ ä›½‚¬ì~¡ J_È°Q®° ƒ�ìQ®O…Õ

ãÌ„¦#°¼�"£° J<Í =°_È̀ Ç…ìO\÷ H›}*ì�O`Ë JuH÷ LO@°Ok. <Œ�°H› Ì„á ƒ�ìQ®O…Õ z#ßQê =òO Î̂°ä›½

‡Ú_È°KÇ°Hùx =KÍó x~Œà}ì�#°  ‹¬¶HÆêàOä›½~Œ�° JO\ì~¡°. g\÷…Õ Hùxß ~~¡¡°°zzQQ®®°°ooHH››�� ##°°  (taste buds)

H›ey LO\ì~ò. <<ŒŒ�� °°HH››  „„¬¬̂̂ ××ÁÁ##°°  ‰‰××ÃÃããƒƒ��’’„„¬¬~~¡¡KKÇÇ__¨̈xxHH÷÷,,  …ì…ì[…ìxß P‚¬ð~¡O`Ë H›�„¬_¨xH÷, ~¡°zx

Q®°iëOKÇ_¨xH÷, q°OQ®_¨xH÷, =¶\ìÁ_È\ìxH÷ ‹¬‚¬ð†Ç°„¬_È°`Ç°Ok.

22..  ããQQ®®‹‹¬¬xx  :: P‹¬¼ä›½‚¬ì~¡O ‡Ú\÷“Qê LO_Í ãQ®‹¬x…ÕH÷ ³̀~¡°KÇ°ä›½O@°Ok. Wk P‚¬ð~¡O, Qêe ã„¬†Ç¶}÷OKÍ

SH›¼ =¶~¡¾O. =°$ Î̂° `Œ�°=ô ãQ®‹¬xx, <Œ‹²Hê ãQ®‹¬x, P‹¬¼ ãQ®‹¬x, ‹¬Þ~¡À„\÷Hê ãQ®‹¬xQê qƒ�’l‹¬°ëOk.

P‚¬ð~¡ "Œ‚²ìH›, "Œ†Çò<Œ ×̂O ‹¬Þ~¡À„\÷Hê ãQ®‹¬x…ÕH÷ ³̀~¡°KÇ°ä›½O\ì~ò. "Œ†Çò<Œ ×̂O ‹¬Þ~¡À„\÷Hê

ãQ®‹¬x…ÕH÷ H›O~”¡a�O (glottis) ^¥Þ~Œ ³̀~¡°KÇ°ä›½O@°Ok. =°$ Î̂°…ì‹²Ö̀ Ë Ç̀†Ç¶ï~á# LL„„¬¬ll‚‚¬¬ììÞÞHH››  (epiglot-

tis) P‚¬ð~Œxß q°OöQ@„¬C_È° H›O~”¡a�O…ÕH÷ ã„¬"ÍtOKÇä›½O_¨ x~Ëk�‹¬°ëOk. 

33..  PP‚‚¬¬ðð~~¡¡""ŒŒ‚‚²²ììHH››  ::  P‚¬ð~¡"Œ‚²ìH› „¬�°KÇx, ‡Ú_È"³á# <Œ ×̂O, Wk "³°_È, L~¡— ä›½‚¬ì~¡O qƒ�ì[H› „¬@�O

^¥Þ~Œ „¬~¡ƒ�ìQêxH÷ ã„¬†Ç¶}÷Oz, r~Œâ‰×†Ç°=ò…ÕH÷ ³̀~¡°KÇ°ä›½O@°Ok. H›O_È~¡†Çò Ç̀"³°Ø# [~”¡~¡ Ð

P‚¬ð~¡"Œ‚²ìH› …è̂ ¥ ‚¬ì$ Î̂†Ç° ‹¬O=i}÷, P‚¬ð~¡"Œ‚²ìH› r~Œâ‰×†Ç°O…ÕH÷ ³̀~¡°KÇ°HË=_¨xß x†Ç°Oãu‹¬°ëOk.

44..  rr~~ŒŒââ‰‰××††ÇÇ°°OO  :: r~Œâ‰×†Ç°O "³_È…ÿáæ# ‹Ôæu K³O Î̂Q®� H›O_È~¡†Çò Ç̀ ‹¬Oz…ìO\÷ 'J' PHê~¡„¬ô x~Œà}O. Wk

L^Î~¡ ä›½‚¬ì~¡ „¬î~¡Þƒ�ìQ®O…Õ Z_È=°"³á„¬ô# qƒ�ì[H› „¬@…ìxH÷ H÷O^Î J=°i LO@°Ok. Wk =ü_È°

=òY¼ƒ�ìQê�#° H›ey LO@°Ok. „¬î~¡Þ ‚‚¬¬ððiiÖÖHH››  ƒƒ��ììQQ®®OO……ÕÕHH÷÷  P‚¬ð~¡"Œ‚²ìH› ³̀~¡KÇ°ä›½O@°Ok. ==°°^̂��ÎÎ¼¼

ƒƒ��ììQQ®®""³³°°ØØ##  „„¦¦¬¬OO__��HH››  rr~~¡¡ââããHH÷÷††ÇÇ°°ää››½½  =òY¼"³°Ø# ƒ�ìQ®O. „¬~¡ [~”¡~¡x~¡¾=° ƒ�ìQ®O z#ß ãÀ„Q®° "³ò Î̂\÷ ƒ�ìQ®O…ÕxH÷

[~”¡~¡ x~¡¾=° ~¡Oã �̂ÎO ^¥Þ~Œ ³̀~¡KÇ°ä›½O@°Ok. D ~¡Oã �̂¥xß x†Ç°OãuOKÇ_¨xH÷ [[~~””¡¡~~¡¡  xx~~¡¡¾¾==°°  ‹¬O=i}÷

LO@°Ok.

55..  zz##ßß  ÀÀ„„QQ®®°°  ——  P‚¬ð~¡<Œ ×̂O…Õ z#ß À„Q®° KŒ…ì ‡‡ÚÚ__ÈÈ==ôôQQêê  LLOO__ÍÍ  ƒƒ��ììQQ®®OO.. nx…Õ =~¡°‹¬Qê =ü_È°

ƒ�ìQê�°#° Q®°iëOKÇ=KÇ°ó. Wq ‹¬g°‡�ãQ®O…Õ PPOOãã`̀ÇÇ==üü�� OO,,  =°^�Î¼…Õ ‡Ú_È=ôQê, "³°eH›�° „¬_�# **ÿÿAA##OO,,

Î̂¶~ŒãQ®O…Õ Zä›½ø=Qê "³°eH›�° uiy# ‰‰õõ‘‘��OOããuuHH››OO  LO\ì~ò. POã Ç̀=ü�O…ÕH÷ SSHH››¼¼  HHêê……èè††ÇÇ°°OO  ÐÐ

HHËËÁÁ==°°<<ŒŒˆ̂××OO  `³~¡°KÇ°ä›½O@°Ok. ‰õ‘�OãuH›O Ì„^Îí À„Q®°…ÕH÷ `³~¡KÇ°ä›½O@°Ok.

66..  ÌÌ„„^̂ÎÎíí  ÀÀ„„QQ®®°°  ::  D ƒ�ìQ®O…Õ JO �̂Î<Œ ×̂O, Hù…ì<£, „¬ôs+¬<Œ ×̂O LO\ì~ò. JO �̂Î<Œ ×̂O z#ß JO �̂ÎHË‰§xß

H›ey ‹‹¬¬‚‚¬¬ììrr==##OO  KKÍÍÀÀ‹‹  ‹‹¬¬¶¶HH››ÆÆààrr==ôô�� ää››½½  Pu Š̂Î¼O W‹¬°ëOk. JO �̂Î<Œ ×̂O #°O_� ‡Ú_È°KÇ°Hùx =KÍó ‹¬#ßx,

"Í�°…ìO\÷ <ŒoHê†Çò Ç̀ x~Œà}ìxß ããHH÷÷qq°°~~¡¡¶¶„„¬¬  LLOO__ÈÈ¶¶HH››OO  JO\ì~¡°. JO Î̂<Œ ×̂O Hù…ì<£ …ÕH÷
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`³~¡KÇ°HùO@°Ok. Wk PP~~ËË‚‚¬¬ìì,,  JJ__ÈÈ°°ÛÛ,,  JJ==~~ËË‚‚¬¬ìì  ƒƒ��ììQQêê�� °°QQêê,,  ‹‹²²QQêêàà~~òò__££  HHùù……ìì<<££QQêê U~¡æ_�, „¬ôs‰×<Œˆ×OQê

=¶~¡°`Ç°Ok. „¬ôs‰×<Œˆ×O z#ß qª�æ�`Ç uuë…ìO\÷ x~Œà}O. Wk ‡�†ÇòHê�°=Qê =òO^Î°ä›½ ª�y,

‡�†Çò=ô ^¥Þ~Œ |†Ç°@ä›½ `³~¡KÇ°ä›½O@°Ok.

r~¡âãQ®O �̂Î°�° :

1. ……ìì……ìì[[��   ããQQ®®OO^̂ŠŠÎÎ°°�� °°  : =¶#=ôx…Õ =ü_È° [ Ç̀� …ì…ì[� ãQ®O Š̂Î°�° LO\ì~ò. Jq

11..  ÌÌ„„~~ËË\\÷÷HH±±  ããQQ®®OO^̂ŠŠÎÎ°°�� °°      22..  JJ^̂��ËË  [[OOaaHHêê  ããQQ®®OO^̂ŠŠÎÎ°°�� °°      33..  JJ^̂��ËË  [[‚‚²²ììÞÞHHêê  ããQQ®®OO^̂ŠŠÎÎ°°�� °°

D ãQ®O Š̂Î°�° ……ìì……ìì[[……ììxxßß  ã‹¬qª�ë~ò. …ì…ì[�O…Õ h~¡°, q^Î°¼`Ÿ q‰õÁ+¬Hê�°, ‰õÁ+¬àO, ZO*ÿá=ò…ÿá#

ÐZ"³°Ø…è*˜, …ÿáªé*ÿá"£°�° LO\ì~ò.

22..  [[~~””¡¡~~¡¡  ããQQ®®OO^̂ŠŠÎÎ°°�� °°  ::  Wq r~Œâ‰×†Ç°O QË_È�…Õ L„¬H›̂ ì Ç̀…ìxH÷ kQ®°=Qê LO\ì~ò. Wq =ü_È° ~¡Hê�°

Jq. 

1. ‚¬ðiíH› ãQ®O Š̂Î°�° Ð Wq ‰õÁ‘�àxß ã‹¬qª�ë~ò

2. [~”¡~¡ x~¡¾=° ãQ®O Š̂Î°�° Ð Wq ‰õÁ‘�àxß =°i†Çò QQêê¢¢‹‹²²““²²““<<£ ‚¬ð~Ëà<£#° ã‹¬qª�ë~ò

1. ‚¬ðiíH› ãQ®O Š̂Î°�° Ð Wq ‰õÁ‘�àxß ã‹¬qª�ë~ò

2. [~”¡~¡ x~¡¾=° ãQ®O Š̂Î°�° Ð Wq ‰õÁ‘�àxß =°i†Çò Qê¢‹²“<£ ‚¬ð~Ëà<£#° ã‹¬qª�ë~ò

3. „¦¬O_�H±/PH÷�O\÷H± ãQ®O Š̂Î°�° Ð Wq ‰õÁ‘�àxß, ã‡éZO*ÿá=ò…ÿá# Ì„„²�<Ë[<£ =°i†Çò ã‡éï~x<£�#°,

HCl, WOã\÷x�H± Hê~¡Hêxß =°i†Çò HùO Ç̀ Qê¼¢‹²“H± …ÿáÀ„*˜#° ä›�_¨ ã‹¬qª�ë~ò.

33..  PPOOãã`̀ÇÇ  ããQQ®®OO^̂ŠŠÎÎ°°�� °°  :: Wq ï~O_È° ~¡Hê�°

11..  ãã||##ßß~~ŸŸ  ããQQ®®OO^̂ŠŠÎÎ°°�� °°

22..  bb||~~ŸŸ  ää››�� <<££  QQ®®°°‚‚²²ììHH››�� °°

Wq POã Ç̀ ~¡ª�xß ã‹¬qª�ë~ò. POã Ç̀ ~¡‹¬O…Õ Ì„„²“_Í*˜�°, _³á‰§H›ï~á_Í*˜�° =°i†Çò ZO\÷~ËïHá<Í*˜�°

LO\ì~ò.

44..  HHêê……èè††ÇÇ°°OO  ::  Hê…è†Ç°O ^Í‚¬ìO…Õx JJuuÌÌ„„^̂ÎÎíí  ããQQ®®OOkkŠŠ..  Hê…è†Ç°O ÌÌ„„áá̀̀ ÇÇ¼¼~~¡¡ªª��xxßß  ã‹¬q‹¬°ëOk. Ì„á̀ Ç¼~¡‹¬O…Õ

Ì„á̀ Ç¼~¡‹¬ �=}ì�° LO\ì~ò. Wq Hù=ôÞ� r~¡âãH÷†Ç°…Õ `Ë_Èæ_È̀ Œ~ò.

55..  HHËËÁÁ==°°OO  ::  HËÁ=°O =¶#= Í̂‚¬ìO…Õ ï~O_È= JuÌ„ Î̂í ãQ®OkŠ. HËÁ=°O…Õx <<ŒŒˆ̂××  ããQQ®®OOkkŠŠ  ƒƒ��ììQQ®®OO  HHËËÁÁ==°°~~¡¡ªª��xxßß

ã‹¬q‹¬°ëOk. HËÁ=°~¡‹¬O…Õ ªé_�†Ç°O ƒÿáHê~ùà<Í\˜, ã‡éZO*ÿá=ò…ÿá# ã\÷„²�<Ë[<£, ïHá"³¶ã\÷„²�<Ë[<£,

ã‡éHê~ŒÄH÷�Ì„„²“_Í*˜, ZO*ÿá=ò…ÿá# Z"³°Ø…è*˜ (‹²“†Ç¶„²�<£), #¶¼H÷Á†Í°*˜…ÿá# DNase, RNase �° LO\ì~ò.
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