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The simultaneous cross-linking and antimicrobial finishing of bleached cotton and cationized cotton
by 3-chloro2-hydroxypropyl trimethyl ammonium chloride (Quat-188) with butane tetracarboxylic
acid and nano titanium dioxide is studied and explored in the current study. Butane tetracarboxylic
acid (BTCA) as a cross-linking agent can be linked to the cotton cellulosic chains by covalent bonds
and to the cationized cotton by ionic bonds. Different concentrations of nano titanium dioxide and
BTCA were examined to obtain the highest crosslinking and antimicrobial effects. Certain charac-
teristics of the samples such as antimicrobial against different microorganisms including two gram
positive bacteria (Bacillus cereus, Staphylococous aureus), one gram negative bacteria (Escherichia
coli) and one fungi (Candida albicans), crease recovery angle, bending length, yellowness index,
weight changes, water drop absorption time were investigated. The results showed that both the
bleached cotton and cationized cotton can be finished by optimum concentration of nano titanium
dioxide and BTCA for producing cotton fabric with anticrease and antimicrobial properties.
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‹†Þ}±ÿ|ø†ÿ â±ï ì˜Œ• )8356 CCTA( suerua succocolyhpatSô

)101 HTD( suerec sullicaB€ ‹†Þ}±ÿ â±ï ìñ×þ)30311 CCTA(

iloc aihcirehcsE| ô Ú†°£ )13201 CCTA( snacibla adidnaC…²

ì±Þ³Þéß·ýõó Ú†°£|ø† ô ‹†Þ}±ÿ|ø†ÿ ¾ñÏ}þ …ü±…ó€ ‹±…ÿ …ðœ†ï

„²ì†ü¼|ø†ÿ Â~ìýß±ô‹þ �†°Ÿú|ø†ÿ Îíê„ô°ÿ º~û€ {ùýú º~.  |

¬¶}ã†û|ø†  |

¬¶}ã†û �~ „²ì†ü»ã†øþ ‹† Ú†‹éý• {ñËýî ‹±¬…º• ì©}éØ …² º±Þ• ¶ýí†

ð·†ž€ æì‘  W 03 )C -VU( ¶†̈• º±Þ• spilihP| …² Þ»õ° øéñ~€

¤í†ï Ö±…¾õ– ‹† ì»©¿†– V022€ W 05 ô zHk04 …² Þ»õ° Ÿýò€

¬¶}ã†û „²ì†ü»ã†øþ …ð~…²û|âý±ÿ ²…ôüú ‹†²â»• …² Ÿ±ôá€ â±ï|̈†ðú …²

º±Þ• ‹ù~…¬ ‹±…ÿ ̈»à ô {̃Œý• ðíõðú|ø†€ ¬¶}ã†û ÆýØ ðõ°¶ñ�

…ðÏß†¶þ o
8/D,erehps ediug-roloC| …² Þ»õ° „èí†ó€ ¬¶}ã†û

„²ì†ü»ã†øþ …ð~…²û|âý±ÿ Æõë ̈í¼€ ¬¶}ã†û …{õÞçô …² º±Þ• …ü±…ó

{õèý~ ‹±…ÿ …¶}±üê Þ±¬ó ì¥éõë|ø† ¬° ‹±°¶þ|ø†ÿ Â~ìýß±ô‹þ ¬°

¬ì†ÿ Co121 ‹ú ì~–  nim51 ô Ö»†° isp 51€ ¬¶}ã†û Öõ° …² º±Þ•

nollaG‹±…ÿ …¶}±üê Þ±¬ó Ê±ôÙ ¬° ¬ì†ÿ C
o071 ‹ú ì~– h1€

„ðßõ‹†{õ° …² º±Þ• trawetS‹ú ìñËõ° {†‡ìýò ì¥ýÈ ìñ†¶� °º~

‹†Þ}±ÿ|ø† ô Ú†°£ ¬° ¬ì†ÿ Co73 ‹ú Þ†° â±Ö}ú º~.  |

°ô½ ø†

…‹}~… ðíõðú|ø†üþ ‹† …‹Ï†¬ 2mc6*51 …² �†°Ÿú|ø†ÿ ¶×ý~â±ÿ º~û )B( ô

¶×ý~â±ÿ€ Îíê„ô°ÿ º~û ‹† ¶éõæ² …¶ý~ÿ€ ì±¶±ü³û ô Þ†{ýõðþ )C(

‹±…ÿ „²ì†ü¼|ø† …¶}×†¬û º~.  |

ì±¶±ü³û Þ±¬ó �†°Ÿú �ñŒú|…ÿ ‹† ÒéË• ¶õ¬ 82 ‹õìú€ ¶±Î• ÎŒõ°

�†°Ÿú nim/m03€ ¬ì†ÿ ¤í†ï ì±¶±ü³û C
o51 ô ¬° ðù†ü• ÎŒõ° …²

¤í†ï|ø†ÿ º·• ô ºõ ¬° ¬ì†ÿ C
o|08  ‹±…ÿ ²¬ô¬ó Úéý†üþ �†°Ÿú

�ñŒú|…ÿ …ðœ†ï º~. Îíéý†– „ð³üî|²ðþ ‹† ÒéË• 2 ¬°¾~ „ð³üî ¶éõæ²

…¶ý~ÿ€ Hp| ‹±…‹± 5€ L:R| ‹±…‹± ‹† 1:03 ô ¬ì†ÿ Co55 ‹ú ì~– nim03 ô

�̧ …² „ó€ Îíéý†– ›~…¶†²ÿ „ð³üî|ø†ÿ ¶Ç¥þ ¬° º±…üÈ Hp| ‹±…‹± 5/9

ô ¬ì†ÿ Co07 ‹ú ì~– nim51 …ðœ†ï º~. Ö±…üñ~ Þ†{ýõðþ ‹ú °ô½ �~ -‹¢

‹† …¶}×†¬û …² L/g02 {±Þý�3-Þé±ô-2- øý~°ôÞ·þ �±ô�ýê {±ÿ|ì}ýê

„ìõðýõï Þé±ü~ )881-tauQ( ô L/g8 ¶õ¬ ‹† ‹±¬…º• ì±ÆõŽ 001 ¬°¾~

…ðœ†ï º~. ðíõðú|ø† ¬°Þý·ú|ø†ÿ ¬° ‹·}ú ‹ú ì~– h|42 ¬° ¬ì†ÿ ì¥ýÈ

Ú±…° â±Ö}ú€ ¶�̧ Ÿñ~ ì±{Œú ‹† „Ž ìÛÇ± ¬…°…ÿ ¬ì†ÿ Co04 „‹ß»þ

º~ð~ ô ¶�̧ ¬° ¤í†ï ¤†ôÿ L/g5/0 …¶ý~…¶}ýà ̈ñþ̃|¶†²ÿ€ „‹ß»þ

ðù†üþ ô ¬° ¬ì†ÿ Co07 ‹ú ì~– nim5 ̈»à º~ð~.

|¤í†ï|ø†ÿ ìõ°¬ ðË± ÆŒÜ ›~ôë1 ‹±…ÿ ðíõðú|ø†€ …² ìÛ†¬ü± ì©}éØ

ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ‹ú øí±…û ‹õ{†ó {}±…Þ±‹õÞ·ýéýà …¶ý~ ô øý�õÖ·×ý•

¶~üî ¬° ¤í†ï Ö±…¾õ– ‹ú ì~– nim03€ ‹ú ¤†è• �±…Þñ¼ „ì†¬û º~.

¶�̧€ �†°Ÿú|ø†ÿ  �ñŒú|…ÿ )C€ B( ¬° ¤í†ï|ø†ÿ ìõ°¬ ðË± ‹ú ì~– nim|2

Ú±…° â±Ö}ú ô �̧ …² „Ò»}ú|¶†²ÿ€ …² Òé}à|ø†ÿ Öõæ°¬ ‹† ‹±¬…º• 09

¬°¾~ ÎŒõ° ¬…¬û º~ð~. ¶�̧ ¬° ¬ì†ÿ Co06 ‹ú ì~– nim3 ̈»à ô

¬° ¬° ¬ì†ÿ Co081 ‹ú ì~– nim2 �©• º~ð~. ¬° …ð}ù†€ �†°Ÿú|ø†ÿ

{ßíýê º~û º·}ú º~ð~. ‹±…ÿ …üò ìñËõ° …² L/g1 ºõüñ~û Òý±üõðþ ô

L/g1 Þ±‹ñ†– ¶~üî ¬° ¬ì†ÿ Co07 ‹ú ì~– nim03 …¶}×†¬û º~. 
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º†̈À ²°¬ÿ  |

º†̈À ²°¬ÿ ÆŒÜ …¶}†ð~…°¬ 5291 D MTSA| ‹† …¶}×†¬û …² ¬¶}ã†û

ÆýØ ðõ°¶ñ� …ðÏß†¶þ ø± üà …² ðíõðú|ø† …ð~…²û âý±ÿ º~.  |

{Óýý±…– ô²ó  |

…‹}~… �†°Ÿú {ßíýê ð»~û€ º·}ú ô {õ²üò º~. ¶�̧€ �†°Ÿú {ßíýê º~û

ô �̧ …² º·• ô ºõ€ {õ²üò ô ìÛ~…° ¬°¾~ …Ö³…ü¼ ô²ó ðíõðú|ø†ÿ

ì©}éØ ÆŒÜ ìÏ†¬èú )01( ì¥†¶Œú º~:  |

Þú ¬° „ó 1w| ô 2w| ‹ú {±{ý� ô²ó �†°Ÿú º·}ú º~û �ý¼ ô �̧ …² {ßíýê

ô wΔ| ¬°¾~ …Ö³…ü¼ ô²ó …¶•.

|

²ì†ó �©¼ ÚÇ±û „Ž °ôÿ ¶Ç¦ ðíõðú|ø†  |

‹±…ÿ …üò ìñËõ° ø± üà …² �†°Ÿú|ø†ÿ {ßíýê º~û ô º†ø~ °… °ôÿ ¶Ç¦

¾†Ù Ú±…° ¬…¬û ô ‹† …¶}×†¬û …² ‹õ°– )Lm50/0( ¬° Ö†¾éú mc1 ô ‹ú

ºßê Îíõ¬€ üà ÚÇ±û „Ž °ôÿ ¶Ç¦ „ðù† â̄…º}ú ô ¶�̧ ²ì†ó �©¼

ÚÇ±û °ôÿ �†°Ÿú …ð~…²û|âý±ÿ º~. …üò „²ì†ü¼ ÆŒÜ …¶}†ð~…°¬

0002-97 CCTAA| …ðœ†ï º~.  |

¨í¼  |

‹±…ÿ …°²ü†‹þ ̈õ…Á ¶©}þ �†°Ÿú€ ðíõðú|ø†üþ ‹† …‹Ï†¬ mc5/2*6 ¬°

›ù• {†° {ùýú º~. ¶�̧€ Æõë ̈í¼ ‹±…¶†¹ °ô½ …¶}†ð~…°¬ )2002(

69-8831 D MTSA| ô ìÏ†¬èú )11( …ð~…²û âý±ÿ º~: 

)11(2/L=C

Þú ¬° „ó CÆõë ̈í¼)mc( ô LÆõë �†°Ÿú ¬° ð†¤ýú ̈î º~û )mc( …¶•.  

ìÛ†ôì• ¬° ‹±…‹± Ÿ±ôá  |

ðíõðú|ø†üþ ‹ú ºßê ìœ³… ‹† …‹Ï†¬ mc5/1*4 ¬° ›ù• {†° ô ¬° ›ù• �õ¬

…² ðíõðú|ø†ÿ Îíê„ô°ÿ º~û ô º†ø~ ›~…€ ø± Þ~…ï …² ô¶È {† º~û ô ‹ú

ì~– nim5|€ ²ü± Ö»†° ô²ðú  g5±005 Ú±…° â±Ö}ñ~€ ¶�̧€ ðíõðú|ø† ‹ú

ì~– nim1 °ø† º~û ô ¬° …¬…ìú ìÛ~…° ‹†²â»• …² Ÿ±ôá {†° ô �õ¬

…ð~…²û|âý±ÿ ô ‹† øî ›íÐ º~ð~. …üò „²ì†ü¼ ÆŒÜ …¶}†ð~…°¬

3002-66 CCTAA| …ðœ†ï º~.

ÖÏ†èý• Â~ìýß±ô‹þ

„²ì†ü¼|ø†ÿ Þíþ ‹±°¶þ ìÛ~…° ìÛ†ôì• ô Þ†ø¼ Îõ…ìê ìýß±ô‹þ ÆŒÜ

°ô½ …¶}†ð~…°¬ 4002-001 CCTAA| ô ‹† …¶}×†¬û …² ¬ô ‹†Þ}±ÿ â±ï

ì˜Œ•  suerec sullicaB| ô suerua succocolyhpatS|€ üà ‹†Þ}±ÿ â±ï

ìñ×þ iloc aihcirehcsE| ô üà Ú†°£snacibla adidnaC| …ðœ†ï º~. ¬°

…üò °ô½€ ðíõðú|ø† ¬° …‹Ï†¬ mc5/1*5/1 ¬° ìœ†ô°– {ÏéýÜ ‹†Þ}±ÿ Þú

‹±…¶†¹ …¶}†ð~…°¬ ðýî ìà Ö†°èñ~ „ì†¬û º~û ‹õ¬€ Ú±…° â±Ö•. ¶�̧€

ðíõðú|ø†ÿ ¬…°…ÿ ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ‹ú ì~– nim|03 ¬° ìÏ±Å ðõ° C-VU|

Ú±…° â±Ö}ñ~. ¬° …¬…ìú ‹ú ì~– h42 ¬° …ðßõ‹†{õ° Ú±…° â±Ö}ú ô �̧ …² „ó

‹±…ÿ ‹±°¶þ ìÛ~…° ìýß±ôŽ|ø†€ Lm1/0 …² {ÏéýÜ ¬° ì¥ýÈ ¤†ôÿ ìõ…¬

{»ßýê|¬øñ~û ì¥ýÈ Þ»• )›~ôë2( ‹ú °ô½ Þ»• ‹»Û†‹þ

)etalp ruop|(  Ú±…° ¬…¬û º~ð~. �̧ …² „ó€ ‹ú ì~– h42 ¬üã± )‹±…ÿ

‹†Þ}±ÿ|ø†( ô  h84 )‹±…ÿ Ú†°£(€ º±…üÈ ìñ†¶� ‹ú ô¶ýéú ðãú|¬…°ÿ

„ðßõ‹†{õ° ‹±…ÿ °º~ ìýß±ôŽ|ø† Ö±…øî „ì~ ô ¬° �†ü†ó {Ï~…¬ Þéõðþ|ø†ÿ

ìõ›õ¬ ¬° ø± Ê±Ù€ ‹±¤·� {Ï~…¬ Þéõðþ {»ßýê º~û )tinU gnimroF

ynoloC( ¬° Lm1/0ºí†°½ ô ‹± …¶†¹ ìÏ†¬èú )21(€ ¬°¾~ Þ†ø¼

Îõ…ìê ìýß±ô‹þ ì»©À º~:

Þú ¬° „ó )%( R| ìÛ~…° Þ†ø¼€ 0C{Ï~…¬ Þéõðþ|ø†ÿ ìõ›õ¬ ¬° {ÏéýÜ

›~ôë 1 -ìõ…¬ ô ìÛ†¬ü± ìõ›õ¬ ¬° ø± ¤í†ï ‹±…ÿ {ßíýê �†°Ÿú|ø†ÿ �ñŒú|…ÿ )‹± …¶†¹ ¤œî ¤í†ï(. 

ðíõðú|ø†ÿ ¶×ý~â±ÿ ðíõðú|ø†ÿ Þ†{ýõðþ )%(2OiTonaN )L/g( PHS )L/g( ACTB °¬üØ

B

1-B

2- B|

3- B|

4- B|

5- B

C

1 - C

2- C|

3- C|

4-C|

5- C

0

75/2

0

21/0

75/2

20/5

0

0

54

54

54

54

0

0

57

57

57

57

º†ø~

1

2

3

4

5

2 1

1

w w
w 100

w

−
Δ = × )01(

0 1

0

C C
R(%) 100

C

−
= × )21(
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ìýß±ô‹þ º†ø~ ô 1C| {Ï~…¬ Þéõðþ ìõ›õ¬ ¬° {ÏéýÜ ìýß±ô‹þ€ �̧ …²

ìœ†ô°– ‹† ðíõðú|ø†ÿ Îíê„ô°ÿ º~û ø·}ñ~.  |

²ì†ó {†‹¼|¬øþ Ö±… ‹ñ×¼

‹±…ÿ ‹±°¶þ ðõ° Ö±…‹ñ×¼ )C-VU( ‹ú {ñù†üþ °ôÿ Îõ…ìê ìýß±ô‹þ€

{ÏéýÜ ø± üà …² ‹†Þ}±ÿ|ø† ô Ú†°£ ‹±…¶†¹ …¶}†ð~…°¬ ðýî ìà Ö†°èñ~ {ùýú

ô ¬° ì~– ²ì†ó|ø†ÿ ì©}éØ 0€ 51€ 03 ô nim54 ¬° ìÏ±Å {†‹¼ Ú±…°

â±Ö}ñ~.

ð}†ü� ô ‹¥™  |

ðíõ¬…° {Óýý±…– ô²ó ¬° ºßê1 ð»†ó ìþ|¬ø~€ ‹ý»}±üò ìÛ~…° ¬°¾~

…Ö³…ü¼ ô²ó ì±‹õÉ ‹ú ðíõðú|ø†ÿ 5 …¶• Þú ‹ý»}±üò ìÛ~…° ð†ðõ{ý}†ðýî

¬üõÞ·ý~ ô ‹õ{†ó {}±…Þ±‹õ¶ýéýà …¶ý~ °… ¬…°ð~. üÏñþ ¬° ðíõðú|ø†ÿ 5

ìÛ~…° {ßíýê �†°Ÿú  �ñŒú|…ÿ ‹ý»}± …² ¶†ü± ðíõðú|ø†¶•. Îé• °… ìþ|{õ…ó

‹ú ‹ý»}± ‹õ¬ó ìÛ~…° ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ìõ›õ¬ ¬° ¤í†ï {ßíýê ô ¬°

ð}ýœú ðãú|¬…°ÿ ‹ý»}± „ðù† ‹ú ô¶ýéú {±Þý� …{¿†ë|¬øñ~û ‹õ{†ó

{}±…Þ±‹õÞ·ýéýà …¶ý~ ô ðý³ Î†ìê Þ†{ýõðþ ì±{ŒÈ ¬…ð·•. ACTB€

Âíò ‹±Ú±…°ÿ …{¿†ë …¶}±ÿ ‹† â±ôû|ø†ÿ øý~°ôÞ·ýê �ñŒú€ …² Æ±Ù

¬üã± ‹† ð†ðõ{ý}†ðýî ¬üõÞ·ý~€ �ýõð~ø†ÿ Úõÿ …èß}±ô…¶}†{ýà …üœ†¬

ìþ|Þñ~ ]32[. Þí}±üò ¬°¾~ …Ö³…ü¼ ô²ó ì±‹õÉ ‹ú ²ì†ðþ …¶• Þú ÖÛÈ

…² ð†ðõ{ý}†ðýî ¬üõÞ·ý~ …¶}×†¬û ìþ|ºõ¬. ¬° …üò ¤†è• ‹ú Îé• ðŒõ¬

{±Þý� �†ü~…°Þññ~û ‹õ{†ó {}±…Þ±‹õÞ·ýéýà …¶ý~ ¬° ðíõðú|ø†ÿ 1€ ìÛ~…°

Þí}±ÿ ¬°¾~ …Ö³…ü¼ ô²ó °ôÿ �†°Ÿú|ø†ÿ  �ñŒú|…ÿ ô›õ¬ ¬…°¬.

¬° ºßê2 ðíõ¬…° ì±‹õÉ ‹ú ìÛ~…° ²°¬ÿ ðíõðú|ø†ÿ Îíê„ô°ÿ º~û

ð»†ó ìþ|¬ø~ Þú ìÛ†¬ü± ²°¬ÿ {í†ï ðíõðú|ø†ÿ Îíê„ô°ÿ º~û Þî …¶•

ô ‹† …üò ¤†ë ‹ý»}±üò ìÛ~…° ²°¬ÿ ì±‹õÉ ‹ú ðíõðú|ø†ÿ Îíê„ô°ÿ º~û

‹† ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ô ‹~ôó ô›õ¬  ‹õ{†ó {}±…Þ±‹õÞ·ýéýà …¶•. ¬èýê

…üò …ì±€ ¶ùõè• {œíÐ ð†ðõ®°…– ‹†  üà ¬üã± °ôÿ ¶Ç¦ Þ†æÿ  �ñŒú|…ÿ

…¶•€ øî|Ÿñýò€ ðíõðú|ø†üþ Þú ¬° ¤í†ï {ßíýê „ðù† ÖÛÈ ‹õ{†ó

{}±… Þ±‹õÞ·ýéýà ô›õ¬ ¬…º•€ ì†ðñ~ ðíõðú|ø†ÿ º†ø~ ¬…°…ÿ Þí}±üò

ìÛ~…° ²°¬ÿ ø·}ñ~.  

ºßê3 ²ì†ó �©¼ ÚÇ±û °… ‹±…ÿ …ðõ…Ñ ðíõðú|ø† ‹±¤·� ÷†ðýú

ì»©À ìþ|Þñ~. ìç¤Ëú ìþ|ºõ¬€ ²ì†ðþ Þú ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ‹ú

{ñù†üþ …¶}×†¬û ìþ|ºõ¬€ ‹ý»}±üò {†‡̈ý± ¬° ²ì†ó �©¼ ÚÇ±û °ôÿ ¶Ç¦

�†°Ÿú ô›õ¬ ¬…°¬. …üò …ì± ‹ú Îé• æüú|ø†ÿ {»ßýê º~û °ôÿ ¶Ç¦

�†°Ÿú ô ìíßò ðŒõ¬ó ¬¶}±¶þ ìõèßõë|ø†ÿ „Ž ‹ú ìñ†Ȫ °ôÿ ¶Ç¦

�†°Ÿú …¶•. ¬° Âíò€ ðíõðú|ø†ÿ Þ†{ýõðþ …² ²ì†ó Þí}± �©¼ ÚÇ±û

‹±̈õ°¬…°ð~ Þú Îé• „ó °… ìþ|{õ…ó ¬° …̈}ý†° â̄…º}ò â±ôû|ø†ÿ

„Ž|¬ô¶• ‹ý»}± ¬° ¶Ç¦ èýØ ‹ú ô¶ýéú {±Þý� Þ†{ýõðþ ¬…ð·•.|

…°²ü†‹þ Æõë ̈í¼€ ìÏý†°ÿ …² ôÂÏý• ²ü±¬¶• ðíõðú|ø†ÿ {ßíýê

º~û …¶•. øí†ó Æõ° Þú ºßê4 ð»†ó ìþ|¬ø~€ …̈}çÙ ìý†ó ðíõðú|ø†

Ÿñ~…ó ì¥·õ¹ ðý·•. ‹ú ø±¤†ë€ Æõë ̈í¼ ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ‹ú

›~ôë 2 -ìÛ†¬ü± ìõ…¬ ìõ°¬ …¶}×†¬û ¬° ì¥ýÈ Þ»• raga yos citpyrT.

ìÛ~…° )L/g( ð†ï ì†¬û

51

5

5

51

�±ô{‰ýò Þ†²ˆýò

�±ô{‰ýò ¶õü†

¶~üî Þé±ü~

„â†° - „â†°

ºßê2 -º†̈À ²°¬ÿ ðíõðú|ø† ÆŒÜ ›~ôë 1. ºßê1 -¬°¾~ …Ö³…ü¼ ô²ó ðíõðú|ø† ÆŒÜ ›~ôë 1.  |
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{ñù†üþ ð·Œ• ‹ú ‹õ{†ó {}±…Þ±‹õÞ·ýéýà …¶ý~ {ñù† ô Þ†{†èý³ô° Þíþ ‹ý»}±

…¶• Þú …üò …ì± ìþ|{õ…ð~ ‹ú Îé• Ú±…° â±Ö}ò ‹ý»}± ð†ðõ{ý}†ðýî ¬üõÞ·ý~

°ôÿ ¶Ç¦ �†°Ÿú ô …üœ†¬ ¶Ç¥þ ‹† …ðÏÇ†Ù|�̄ü±ÿ Þí}± ‹†º~. øî

Ÿñýò€ ‹±Ú±…°ÿ …{¿†ë ºýíý†üþ ‹õ{†ó {}±…Þ±‹õÞ·ýéýà …¶ý~ ‹†

â±ôû|ø†ÿ øý~°ôÞ·ýê ²ðœý±ø†ÿ ¬…̈ê ¶éõèõ² ‹ú øí±…û º±…üÈ

…¶ý~ÿ ‹ú Þ†° ‹±¬û º~û ¶Œ� ‹ùŒõ¬ Þî ¬° …Ö³…ü¼ …ðÏÇ†Ù|�̄ü±ÿ º~û

…¶•. ‹±°¶þ ìÛ†¬ü± Æõë ̈í¼ ¬° ðíõðú|ø†ÿ Þ†{ýõðþ ð»†ó ìþ|¬ø~€

Î†ìê Þ†{ýõðþ 881-tauQ|€ ¶Œ� {Óýý±…– Ú†‹ê {õ›ú Æõë ̈í¼ ü† {Óýý±

²ü±¬¶• ¬° ìÛ†ü·ú ‹† ðíõðú|ø†ÿ ¶×ý~â±ÿ ð»~û …¶•.

øí†ó Æõ° Þú ¬° ºßê5 ì»†ø~û ìþ|ºõ¬€ ðíõðú|ø†ÿ Îíê„ô°ÿ º~û

Þ†{ýõðþ ²…ôüú ‹†²â»• …² Ÿ±ôá ‹ý»}±ÿ ð·Œ• ‹ú ðíõðú|ø†ÿ ¶×ý~â±ÿ

¬…°ð~. ¬èýê …üò …ì± …{¿†æ– üõðþ ‹ýò ì±…Þ³ Þ†{ýõðþ {±Þý� 881-tauQ| ô

ì±…Þ³ „ðýõðþ {±Þý� ‹õ{†ó {}±…Þ±‹õÞ·ýéýà …¶ý~€ …Ö³ôó ‹± �ýõð~ø†ÿ

…¶}±ÿ {»ßýê º~û ‹ýò �éþ|Þ±‹õÞ·ýéýà …¶ý~ ô ²ðœý±ø†ÿ �éýí±ÿ

¶éõèõ² …¶• Þú {ñù†€ °ô½ …{¿†ë ¬° �ñŒú ¶×ý~â±ÿ …¶•. …Ö³…ü¼

ÒéË• ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ‹ú ‹ùŒõ¬ ‹†²â»• …² Ÿ±ôá Þíà ìþ|Þñ~ ô

¬èýê „ó …ìß†ó ºŒßú|…ÿ º~ó ‹ý»}± ¶Ç¦ ¶éõèõ² �ñŒú …¶•. …ì†€ ÒéË•

‹ý»}± ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ‹† Þ†ø¼ ²…ôüú ‹†²â»• …² Ÿ±ôá øí±…û ‹õ¬û

…¶•. …üò ì·‰éú ìþ|{õ…ð~ ‹ú ¬èýê {œíÐ ®°…– ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ¬° ðË±

â±Ö}ú ºõ¬ Þú ¶Œ� …÷± ìí†ðÏ}þ „ðù† ¬° …üœ†¬ �ýõð~ø†ÿ Î±Âþ ‹ú ô¶ýéú

‹õ{†ó {}±…Þ±‹õÞ·ýéýà …¶ý~ ¬° ²ðœý±ø†ÿ ¶éõèõ² º~û …¶•. 

¨õ…Á Â~ìýß±ôŽ

‹±°¶þ ôüµâþ|ø†ÿ Â~ìýß±ô‹þ ðíõðú|ø†ÿ ì©}éØ  �ñŒú|…ÿ ¶×ý~â±ÿ

ô Þ†{ýõðþ€ ‹ú °ô½ Þíþ …ðœ†ï º~. øí†ó Æõ° Þú ¬° ºßê6 ì»©À

…¶•€ {†‹¼|¬øþ VU|€ ‹ú {ñù†üþ Ú†‹éý• …² ‹ýò ‹±¬ó ìýß±ôŽ|ø† °…

ð~…°¬€ ôèþ ¬° ²ì†ó Þõ{†û ¾×± {† nim54€ …üò ìÛ~…° …ð~á ô ¤~…Þ±̃

ºßê3 -²ì†ó �©¼ ÚÇ±û „Ž ‹±¶Ç¦ ðíõðú|ø†.                                       |

ºßê4 -Æõë ̈í¼ …ðõ…Ñ ðíõðú|ø† ¬° ›ù• {†°.  |

ºßê5 -²…ôüú ‹†²â»• …² Ÿ±ôá …ðõ…Ñ ðíõðú|ø†.

ºßê6 -…÷± ²ì†ó|ø†ÿ ì©}éØ {†‹¼ Ö±…‹ñ×¼ °ôÿ ¬°¾~ ìýß±ôŽ

‹†Úþ|ì†ð~û.
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Þ†ø¼ „ó ‹±…ÿ snaciblA .C|€suereC .B|€  suerua .hpatS| ô iloc .E|

‹ú {±{ý�  36/6€ 1/8€ 16/01 ô 45/21 …¶•.

ðíõðú|ø†ÿ {ßíýê º~û ‹† {±ÞýŒ†– ì©}éØ )ºßê|ø†ÿ 7ô8( ¬…°…ÿ

¨†¾ý• Â~ìýß±ô‹þ ø·}ñ~. ðíõðú|ø†ÿ {ßíýê º~û Þ†{ýõðþ ‹† Î†ìê

Þ†{ýõðþ 3-Þé±ô2-øý~°ôÞ·þ �±ô�ýê {±ÿ|ì}ýê „ìõðýõï Þé±ü~ ð·Œ• ‹ú

ðíõðú|ø†ÿ ¶×ý~â±ÿ º~û€ ôüµâþ Â~ìýß±ô‹þ ¬…°ð~. …üò …÷± ìþ|{õ…ð~

‹ú Îé• ¬…º}ò â±ôû|ø†ÿ Ÿù†°â†ðú „ìýò ì}¿ê ‹ú èýØ ¶éõèõ²ÿ ô

ô…Þñ¼ „ðù† ‹† ‹†° ìñ×þ Ò»† ô ¶ý}õ�ç¶î °ü³ìõ›õ¬…– ô {©±ü� „ðù†

¬° ðË± â±Ö}ú ºõ¬. ‹õ{†ó {}±…Þ±‹õ¶ýéýà …¶ý~ Þú ¬° …üò �µôø¼ ‹ú

Îñõ…ó ì†¬û ºŒßú|…ÿ|Þññ~û ¶éõèõ² ô ðãú|¬…°ð~û ð†ðõ{ý}†ðýî ¬üõÞ·ý~

…¶}×†¬û º~û€ ‹ú Îñõ…ó üà Î†ìê Â~ìýß±ôŽ ìõö÷± Îíê Þ±¬û …¶•. …üò

…ì± ìþ|{õ…ð~ ð†ºþ …² ô…Þñ¼|ø†ÿ üõðþ ‹ýò ACTBô …›³…ÿ

{»ßýê|¬øñ~û ìýß±ôŽ ô {©±ü� ÖÏ†èý• „ðù† ‹†º~. ð†ðõ{ý}†ðýî ¬üõÞ·ý~

‹ú øí±…û {†‹¼ VU€ ôüµâþ Òý±ÖÏ†ë|¶†²ÿ ìýß±ôŽ|ø† °… ð»†ó ìþ|¬ø~€

Þú Îé• „ó °… ìþ|{õ…ó {õèý~ °…¬üß†ë|ø†ÿ ô…Þñ¼|�̄ü± øý~°ôÞ·ýê ‹ú

ô¶ýéú ¶†ì†ðú  VU|- ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ô {©±ü� °ü³ìõ›õ¬…– ¬° ðË±

â±Ö•. ‹† …Ö³…ü¼ ÒéË• ð†ðõ{ý}†ðýî ¬üõÞ·ý~€ ̈õ…Á  Â~ ìýß±ô‹þ  ðý³

…Ö³…ü¼ ìþ|ü†‹~€ …ì† ¬° ÒéË•|ø†ÿ ²ü†¬ )20/5%€ ‹±…¶†¹ ¤œî ¤í†ï( …÷±

Â~ìýß±ô‹þ Þ†ø¼ ìþ|ü†‹~€ ¬èýê …üò …ì± {œíÐ ð†ðõ®°…– {ý}†ðýî

¬üõÞ·ý~ ‹† üà|¬üã±)ºßê9( ô Þ†ø¼ …÷± „ðù† ¬° ðË± â±Ö}ú ìþ|ºõ¬.  

Þ†ø¼ ¬ô âõðú °…ü� ‹†Þ}±ÿ â±ï ì˜Œ• suerua suococolyhpatS|

ìñ»† Î×õð•|ø†ÿ Ÿ»íþ€ �õ¶}þ€ …¶}©õ…ó ô ì×†¾ê ô suerec sullicaB|

ìñ»† ì·íõìý• Ò̄…üþ€ Î×õð• âõ…°ºþ ô ̈õó€ ‹†Þ}±ÿ â±ï ìñ×þ

iloc aihcirehcsEìñ»† Î×õð•|ø†ÿ …¬°…°ÿ€ ‹ýí†°¶}†ðþ ô ̈õó ô

Ú†°£ snacibla adidnaC|€ ìñ»† ‹±Öà ¬ø†ó ðõ²…¬…ó ¬° …üò ‹±°¶þ

ìõ°¬ {õ›ú Ú±…° â±Ö•. ‹ú Æõ° Þéþ€ Þ†°…üþ ²ü†¬ ̈õ…Á Â~ìýß±ô‹þ

…ðõ…Ñ �†°Ÿú|ø†ÿ Îíê„ô°ÿ º~û ð·Œ• ‹ú �†°Ÿú|ø†ÿ º†ø~ ¬° Þ†ø¼

‹†Þ}±ÿ|ø†ÿ suerua suococolyhpatS|)ºßê01(€ iloc aihcirehcsE|

)ºßê11(€ suerec sullicaB)ºßê21( ô Ú†°£ snacibla adidnaC

|)ºßê31( Ú†‹ê ì»†ø~û …¶•.  |

|Ú†°£ snacibla adidnaC| ìÛ†ôì• ‹ý»}±ÿ °… ð·Œ• ‹ú ¶†ü±

‹†Þ}±ÿ|ø† ð»†ó ¬…¬. …üò …ì± ‹ú …üò Îé• …¶• Þú snaciblA .C| ¬° ÆŒÛú

Ú†°£|ø†ÿ {à ¶éõèþ )ì©í±( Ú±…° ìþ|âý±¬. ¬üõ…°û ì©í±ø† ‹ú ¬èýê

ô›õ¬ ¶éõèõ²€ øíþ ¶éõèõ² ô …² øíú ìùî|{± Þý}ýò ìÛ†ôì• ‹ý»}±ÿ

ð·Œ• ‹ú ‹†Þ}±ÿ|ø† ð»†ó ìþ|¬øñ~. …üò ¬° ¤†èþ …¶• Þú ‹·ý†°ÿ …²

ôüµâþ|ø† ¬° Ú†°£|ø† ðËý± ¶†² ô Þ†° ²ð~âþ€ �õº¼ ¶éõèþ ô

ì}†‹õèý·î€ ì}×†ô– …² ‹†Þ}±ÿ|ø†¶•.  |

‹†Þ}±ÿ â±ï ì˜Œ• …¶�õ°¬…° suerec sullicaB|€ °ü³ìõ›õ¬ ìÛ†ôï

‹Ï~ÿ€ �̧ …² snacibla .C| …¶•. …¶�õ° ºßê ìÛ†ôï ‹†Þ}±ÿ ¬° ‹±…‹±

º±…üÈ ð†ì·†Î~ ì¥ýÇþ ì†ðñ~ ¬ì†ÿ ²ü†¬ ü† Þî€ Hp| …¶ý~ÿ ô ÞíŒõ¬ ìõ…¬

ìÓ̄ÿ …¶•. ‹ñ†‹±…üò€ ìÛ†ôì• …üò ‹†Þ}±ÿ â±ï ì˜Œ• …¶�õ°¬…° ¬°

‹±°¶þ|ø†ÿ Â~ ìýß±ô‹þ€ ð·Œ• ‹ú ¬ô ‹†Þ}±ÿ ¬üã± ‹ý»}± …¶•.

‹†Þ}±ÿ â±ï ì˜Œ• suerua suococolyhpatS|€ ðõÑ ¬üã±ÿ …² âõðú|ø†ÿ

‹†Þ}±ÿ …¶• Þú ìÛ†ôì• ‹ý»}±ÿ °… ð·Œ• ‹ú ‹†Þ}±ÿ â±ï ìñ×þ

iloc aihcirehcsE| ð»†ó ¬…¬. {×†ô– …¾éþ …üò ¬ô ‹†Þ}±ÿ ¬° ¬üõ…°û

¶éõèþ „ðù† ô ìÛ~…° ì†¬û )G.P( naclgoditpeP| …¶•. Â©†ì• G.P| ¬°

‹†Þ}±ÿ|ø†ÿ â±ï ì˜Œ• ‹ý»}± …² ‹†Þ}±ÿ|ø†ÿ â±ï ìñ×þ …¶•. ‹ñ†‹±…üò€

ìÛ†ôì• ‹ý»}±ÿ øî ð·Œ• ‹ú Îõ…ìê Â~ìýß±ôŽ ð»†ó ìþ|¬ø~.

ºßê7 -¬°¾~ Þ†ø¼ ìýß±ôŽ|ø† ‹ú ô¶ýéú ðíõðú|ø†ÿ ¶×ý~â±ÿ º~û.ºßê 8- ¬°¾~ Þ†ø¼ ìýß±ôŽ|ø† ‹ú ô¶ýéú ðíõðú|ø†ÿ Þ†{ýõðþ º~û.
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{©±ü� ‹†Þ}±ÿ|ø† ‹ú ô¶ýéú ìõ…¬ Â~ìýß±ôŽ ¬° ðíõðú|ø†ÿ ì©}éØ

�ñŒú|…ÿ ¶×ý~â±ÿ ô Þ†{ýõðþ º~û ìþ|{õ…ð~ ‹± …÷± {©±ü� Ò»†ÿ ‹†Þ}±ÿ€

{Óýý± ºßê ÖÃ†üþ ô {©±ü� „ð³üî|ø†ÿ ‹†Þ}±ÿ€ „¶ý� ‹ú Þ±ôìõ²ôï ô

{©±ü� ¬üõ…°û ‹†Þ}±ÿ …ðœ†ï ºõ¬ ]42[.|

{œ³üú ô {¥éýê|ø†ÿ „ì†°ÿ

‹ú ìñËõ° ‹±°¶þ …÷± ìÏñþ|¬…° ‹õ¬ó ìÛ~…° ð†ðõ{ý}†ðýî ¬üõÞ·ý~ |‹±

ôüµâþ|ø†ÿ Â~Ÿ±ôá ô Â~ìýß±ô‹þ€ …² ð}†ü� ‹ú ¬¶• „ì~û ‹±…ÿ

ðíõðú 1€ ¤†ôÿ ð†ðõ{ý}†ðýî ¬üõÞ·ý~€ …¶}×†¬û º~û ô ð·Œ• ‹ú ðíõðú|ø†ÿ

º†ø~ ìÛ†ü·ú º~. ‹† {õ›ú ‹ú …üò Þú ì}Óý±ø†ÿ ì·}Ûê {Óýý± ÒéË•

ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ô ô…‹·}ú€ ìÛ†¬ü± Â~Ÿ±ôá ô Â~ìýß±ô‹þ …² ðõÑ

elacs)¶Ç¦ …ð~…²û|âý±ÿ ‹±…ÿ ¬…¬û|ø†ÿ Þíþ( ‹õ¬ð~€ …² Â±ü�

øî|‹·}ãþ �ý±¶õó ‹ú Þíà ð±ï|…Ö³…° „ì†°ÿ SSPS| …¶}×†¬û º~. ¬° …üò

{¥éýê€ …â± 50/0<.giS‹†º~€ {Óýý±…– ìÏñþ|¬…° …¶•. ð}†ü� ð»†ó

ºßê 01- ìÛ†ü·ú ôüµâþ Â~ìýß±ô‹þ ðíõðú|ø†ÿ Îíê„ô°ÿ º~û

ð·Œ• ‹ú ðíõðú|ø†ÿ º†ø~ )B|ôC( ¬° ‹±…‹± suerua suococolyhpatS.

ºßê 11- ìÛ†ü·ú ôüµâþ Â~ìýß±ô‹þ ðíõðú|ø†ÿ Îíê„ô°ÿ º~û ð·Œ•

‹ú ðíõðú|ø†ÿ º†ø~)B|ôC( ¬°‹±…‹± iloc aihcirehcsE.

ºßê9- {¿†ôü± MES| �†°Ÿú �ñŒú|…ÿ: )…èØ( ðíõðú ¶×ý~â±ÿ 5-B| ô )Ž( ðíõðú Þ†{ýõðþ 5-C. |

)…èØ()Ž(
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ìþ|¬ø~€ ìÛ~…° ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ‹± ̈õ…Á ‹†²â»• …² Ÿ±ôá ô

Â~ìýß±ô‹þ ðíõðú|ø†ÿ ¶×ý~â±ÿ ô Þ†{ýõðþ …÷± ìÏñþ|¬…° ¬…°¬.

øî|Ÿñýò€ ‹±…ÿ ‹±°¶þ …̈}çÙ ìÏñþ|¬…° ‹ýò ìÛ†¬ü± Æõë ̈í¼

ðíõðú|ø†ÿ Þ†{ýõðþ ô ¶×ý~â±ÿ º~û€ …² „²ìõó ìÛ†ü·ú ìý†ðãýò|ø†€ …²

ðõÑ â±ôû|ø†ÿ ì·}Ûê ¬° ¶Ç¦ …Æíýñ†ó 50/0 ‹† Ö±Å {õ²üÐ ð±ì†ë

¬…¬û|ø† …¶}×†¬û º~û …¶•. ¬° ¾õ°– {†‡üý~ Ö±Å ¾×±€ ìý†ðãýò ›†ìÏú

…ôë )Æõë ̈í¼ ðíõðú|ø†ÿ ¶×ý~â±ÿ( ‹† ìý†ðãýò ›†ìÏú ¬ôï )Æõë

¨í¼ ðíõðú|ø†ÿ Þ†{ýõðþ( ‹±…‹± …¶• ô …̈}çÙ ìÏñþ|¬…° ‹ýò „ðù†

ô›õ¬ ð~…°¬€ ô ¬° ¾õ°– °¬ Ö±Å ¾×±€ …̈}çÙ ìõ›õ¬€ ìÏñþ|¬…°

…¶•. ð}†ü� ð»†ó ìþ|¬ø~€ …̈}çÙ ìÏñþ|¬…° ‹ýò ìÛ†¬ü± Æõë ̈í¼

ðíõðú|ø†ÿ ¶×ý~â±ÿ ô Þ†{ýõðþ ð»~û ô›õ¬ ð~…°¬.  |

ð}ýœú|âý±ÿ

¬° …üò �µôø¼€ {ßíýê �†°Ÿú|ø†ÿ �ñŒú ¶×ý~â±ÿ ô Þ†{ýõðþ º~û ‹†

ACTB)ì†¬û ¬ô¶•|¬…° ì¥ýÈ ²ü·• ô ‹~ôó Ö±ì†è~øý~( ô ð†ðõ{ý}†ðýî

¬üõÞ·ý~€ ‹ú Îñõ…ó {±ÞýŒþ ìñ†¶� ‹±…ÿ {ßíýê øî|²ì†ó Â~ìýß±ôŽ ô

Â~Ÿ±ôá º~ó …ðœ†ï º~. ‹õ{†ó {}±…Þ±‹õÞ·ýéýà …¶ý~ …Ö³ôó ‹± …üò

Þú ‹ú Îñõ…ó ì†¬û ºŒßú|¶†² )Â~Ÿ±ôá( ‹ú Þ†° â±Ö}ú º~€ ‹±…ÿ …Ö³…ü¼

�†ü~…°ÿ ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ô …üœ†¬ ôüµâþ Â~ìýß±ô‹þ ìõ°¬ …¶}×†¬û

Ú±…° â±Ö•. ‹ú Æõ°ÿ Þú Þ†æø†ÿ {ßíýê º~û ‹† ACTB| ô ð†ðõ{ý}†ðýî

¬üõÞ·ý~ |…² ̈õ…Á {ßíýê Â~ìýß±ôŽ ô Â~Ÿ±ôá º~ó ‹±̈õ°¬…°

º~ð~. ¬° ‹ýò ìÛ†¬ü± ìõ°¬ …¶}×†¬û …² {±ÞýŒ†– ì³‹õ°€ ðíõðú 4 ¬° ¤†è•

¶×ý~â±ÿ ‹ý¼ …² 79 ¬°¾~ ô ¬° ¤†è• Þ†{ýõðþ ‹ý¼ …² 99 ¬°¾~

¬ôâõðú ‹†Þ}±ÿ â±ï ì˜Œ• suerec sullicaB| ô suerua suococolyhpatS€

üà âõðú ‹†Þ}±ÿ â±ï ìñ×þ iloc aihcirehcsE| ô üà âõðú Ú†°£

snacibla adidnaC| °… Þ†ø¼ ¬…¬û ô ‹ý»}±üò ìÛ†¬ü± ²…ôüú ‹†²â»• …²

Ÿ±ôá °… ð»†ó ¬…¬. …üò ðíõðú ¤†ôÿ L/g 57 ‹õ{†ó|{}±…Þ±‹õÞ·ýéýà

…¶ý~€ L/g 54 øý�õÖ·×ý•|¶~üî ô 75/2 ¬°¾~ ð†ðõ{ý}†ðýî ¬üõÞ·ý~ ‹õ¬.

¶†ü± ðíõðú|ø†ÿ Îíê„ô°ÿ º~û ‹† {±Þý� …üò ¬ô ì†¬û ðý³€ Þ†°…üþ ²ü†¬ÿ

…² …üò ¬ô ôüµâþ °… …°…̂ú Þ±¬ð~. ð}†ü� ð»†ó ìþ|¬øñ~ Þú ACTB| ‹ú øí±…û

ð†ðõ{ý}†ðýî ¬üõÞ·ý~ …÷± ìßíéþ ¬…°¬ ô �†°Ÿú {õèý~ º~û …² ôüµâþ

Ÿñ~¿̈õ¾ý}þ ‹±̈õ°¬…° º~û€ Âíò „ó Þú ìÛ†¬ü± ²°¬ÿ ô ²ì†ó �©¼

ÚÇ±û „Ž °ôÿ ¶Ç¦ „ðù† ðý³ ìÇéõŽ …¶• ô {×†ô– Ÿñ~…ðþ ‹†

ðíõðú|ø†ÿ º†ø~ ð~…º}ñ~.  |

Ú~°¬…ðþ

|…² ²¤í†– ‹þ|¬°üÔ ̈†ðî ÆýŒþ€ ̈†ðî ìÏ¿õìþ€ ̈†ðî ¬Þ}± Î~üíþ€

„Ú†ÿ ìùñ~¹ ¶ý~ìý± ô øî|Ÿñýò „Ú†ÿ ‹ù±ô²ÿ ð·� ‹±…ÿ Þíà ¬°

…°²ü†‹þ ̈õ…Á Â~ìýß±ô‹þ {»ß± ìþ|ºõ¬.

ºßê 21- ìÛ†ü·ú ôüµâþ Â~ìýß±ô‹þ ðíõðú|ø†ÿ Îíê„ô°ÿ º~û

ð·Œ• ‹ú ðíõðú|ø†ÿ º†ø~ )B|ôC( ¬° ‹±…‹± suerec sullicaB.

ºßê31- ìÛ†ü·ú ôüµâþ Â~ìýß±ô‹þ ðíõðú|ø†ÿ Îíê„ô°ÿ º~û ð·Œ•

‹ú ðíõðú ø†ÿ º† ø~ )B|ôC( ¬°‹±…‹± snacibla adidnaC.
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