
ìÇBèÏú OXpGþ OBCSýpoô}|øBÿ KhQ GpKBülAoÿ GBÚýíBðlû Oýê ìBüßõqüò koâõyQ ìpÕ

Îéþ czíPþ
1

Wíýéú uBæo@ìéþ
2,3*

|AGõAè×Ãê ÞBìßBo
4

Wçë cvò
2,3

ÒçìpÂB WBøl
5

1) âpôû Gýõyýíþ ôOÓnüú kAðzßlû Kryßþ, kAðzãBû Îéõï Kryßþ ôglìBR GùlAyPþ koìBðþ  øílAó, øílAó, AüpAó | |
2) âpôû Îéõï KBüú, kAðzßlû kAìLryßþ kAðzãBû OùpAó, OùpAó–AüpAó

3||) ìpÞrOdÛýÛBR uî yñBuþ ôìvíõìýQ|øBÿ kAìþ, kAðzßlû kAìLryßþ kAðzãBû OùpAó, OùpAó–AüpAó
4) âpôû GùlAyQ ôÞñPpë ìõAk ÒnAüþ, kAðzßlû kAìLryßþ kAðzãBû OùpAó, OùpAó–AüpAó

5) âpôû GùlAyQ ìõAk ÒnAüþ, kAðzßlû GùlAyQ kAðzãBû Îéõï Kryßþ OùpAó, OùpAó–AüpAó

|(||koüBÖQ ìÛBèú:  21  gpkAk ìBû  3931,  Knüp} ðùBüþ:  52  ìpkAk ìBû  3931)

|̂ßýlû 
qìýñú ìÇBèÏú:||GBÚýíBðlû @ðPþ GýõOýà|øB koìõAk ÒnAüþ ðãpAðþ|øBÿ ìPÏlkÿ Aq ðËpuçìPþ kAok. Öp@üñl|øBÿ GÏl Aq ÞzPBoôÚHê Aq ì¿pÙ ðËýp

KhQ ìþ|OõAðl GpìÛlAoGBÚýíBðlû OBCSýpGãnAok.||ølÙ:||ølÙ Aq Aüò ìÇBèÏú Gpouþ OBCSýpKpôuú KhQ @J KrôìBüßpôôüõGpGBÚýíBðlû Oýê ìBüßõqüò AuQ.

oô} ÞBo:ðíõðú|øBÿ âõyQ ìpÕ cBôÿ ìÛBküpìhPéØ  Oýê ìBüßõqüò GB oô} @J KrôìBüßpôôüõKhPú ylðl. ìÛlAoOýê ìBüßõqüò GÏl Aq KhQ GB oô}

|CLPH| AðlAqû| âýpÿ ôìÛlAoko¾l ÞBø{ @ó koðPýXú KhQ ìdBuHú yl. OBCSýpÒéËQ Aôèýú Oýê ìBüßõqüò ôqìBó KhQ GpìÛlAoko¾l ÞBø{ @ó

Gpouþ yl. Kw Aq KBüBó KhQ kìB ðíõðú|øB AðlAqû âýpÿ ôìÛlAoÞBø{ ôqó @ðùB ìdBuHú yl. ðPBüY:||oô}|øBÿ KhQ @J KrôìBüßpôôüõìñXpGú ÞBø{

ìÏñþ|kAokoìÛlAoOýê ìBüßõqüò âõyQ ylðl. kooô} @J Kr, ìÛlAoko¾l ÞBø{ Oýê ìBüßõqüò GB AÖrAü{ KhQ GýzPpyl ôèþ ðvHQ Îßw GB ÒéËQ

Aôèýú Oýê ìBüßõqüò kAyQ.  øíHvPãþ ìTHQ ôìÏñþ|kAoGýò ìÛlAoko¾l ÞBø{  ôkìBÿ KhQ ôWõk kAyQ. ìBÞrüíî ìÛlAoko¾l ÞBø{ GBÚýíBðlû

Oýƒê ìƒBüßƒõqüƒò Æƒþ @J KƒrÞƒpkó âƒõyƒQ 96% Gƒõk. kooô} ìƒBüßƒpôüƒõìÛƒlAoÞƒBøƒ{ Oýê ìBüßõqüò OdQ OBCSýpqìBó ôìÛlAoAôèýú @ó ðHõk.

ðPýXú| âýpÿ|ðùBüþ:||Gú|Æõogç¾ú, Oýê ìBüßõqüò Æþ KhPò âõyQ ÞBø{ ìþ|üBGl ôkooô}|øBÿ ìhPéØ KhQ ìÛlAoÞBø{ ìP×BôR AuQ.  GB OõWú

Gú Aüò ìõok ìþ|OõAó â×Q  kAkû|øBÿ cB¾ê Aq KBü{ Oýê ìBüßõqüò koìõAk gBï ðËýpâõyQ ðíþ|OõAðl GpAÿ ìdBuHú kÚýÜ ìÛlAokoüBÖQ oôqAðú Aüò

OpÞýI koAðvBó øñãBìþ Þú ìd¿õë KhPú oA ì¿pÙ ìþ|ðíBül, ìõok AuP×Bkû ÚpAoâýpk.

ôAsû|øBÿÞéýlÿ:|| @J|Kr, GBÚýíBðlû kAoôüþ, âõyQ,ìBüßpôôüõ, Oýê|ìBüßõqüò

∗)ðõüvñlû ìvõöôë: Oé×ò: 40761116-120 ðíBGp: 22233966-120    | ||||ri.ca.tu@ralasj :liamE|

ìXéú| OdÛýÛBR kAìLryßþ, 3931, kôoû 96, yíBoû 3, 092-382

4102 ,092-382:3,96 .hcraeseR yranireteVfo lanruoJ

ìÛBèú| OdÛýÛþelcitrAlanigirO

ìÛlìú
Oýê|ìBüßõqüò üßþ Aq@ðPþ|GýõOýà|øBÿ| âpôû ìBÞpôèýlÿ Gõkû Þú Gú ìÛlAo

qüƒBk kokAìƒLƒpôoÿ|øƒB ô ìpÒlAoÿ||øB  AuP×Bkû ìþ|yõk. Aüò @ðPþ|GýõOýà|

ðƒýƒíƒú uñPrÿ Gõkû ô AqOBüéõqüò uBgPú ylû  ô kAoAÿ kô Aürôìpuýw ô

OƒpAðƒw Gƒú ðƒvƒHƒQ 58 Gƒú 51 ìƒþ|GƒByƒl ô GƒB AO¿Bë Gú ôAcl |S05| oüHõqôï

GBÞPpÿ|øB ìBðÐ uñPrKpôOEýò  ô koðPýXú uHI OõÚØ oyl @ðùB ìþ| âpkk.

Oƒýƒê|ìƒBüƒßõqüò ko¾ñBüÐ ìpÒlAoÿ GpAÿ koìBó ô Kýzãýpÿ Î×õðQ|øBÿ

Oñ×vþ ðByþ AqìBüßõKçuíB, KBuPõoæ ô Î×õðQ|øBÿ ðByþ AqGBÞPpÿ|øBÿ

âpï ìTHQ ô ìñ×þ  Þú Gú Oýê|ìBüßõqüò cvBx øvPñl,  AuP×Bkû ìþ|yõk

(6). Aâƒp̂ƒú GƒB GƒßƒBoâƒýpÿ Oýê|ìBüßõqüò üB uBüp@ðPþ|GýõOýà|øB  ìrAüBüþ

ð¿ýI OõèýlÞññlû ìþ| âpkk AìB GBÚýíBðlû @ðùB koìõAk ÒnAüþ GpAÿ ì¿pÙ

Þƒñƒñƒlû qüƒBðHBoAuQ ô ìhBÆpAOþ AqWíéú ôAÞñ{|øBÿ @èpsüà, AÖrAü{

ìÛBôìQ ìýßpôGþ ô OhpüI ÖéõoìýßpôGþ ì×ýl oôkû oA Gú kðHBë kAok (2) .

Gƒú øíýò kèýê uBqìBó|øBÿ ðËBoOþ GpAÿ GBÚýíBðlû Oýê|ìBüßõqüò ô uBüp

kAoôøƒB ìƒBÞƒrüíî cl ìXBq(timil eudiser mumixam) koìd¿õæR

kAìƒþ OƒÏýýò Þpkû|Aðl. cl ìXBqGBÚýíBðlû  Aüò @ðPþ|GýõOýà| koAOdBküú

AoôKB|gk/g|m05 koâõyQ, ̂pGþ ô yýpô |gk/g|m001 koÞHl ô Þéýú AuQ

(12). Gƒlüùƒþ AuƒQ Aüò ìd¿õæR Gú|¾õoR gBï ì¿pÙ ðzlû ô ÚHê Aq

ì¿ƒpÙ KhPƒú ô üƒB koìÏƒpÅ uƒBüƒpoô}|øBÿ ÖpAôoÿ ÚpAoìþ| âýpðl. Aüò

OýíBoøB Gõütû OýíBoøBÿ cpAoOþ ìþ|OõAðñl ìÛlAoGBÚýíBðlû|øB oA OdQ OÓýýp

ÚƒpAokøñl. Aq@ðXBüþ Þú clAÞTpìýrAó ìXBqGBÚýíBðlû (LRM) Þú GpAÿ

Oýƒê|ìBüßõqüò üB uBüpkAoôøB OÏýýò ylû koAoOHBÉ GB ìÛBküpGBÚýíBðlû ko

ìƒõAk gƒBï ô Îíƒê| @ôoÿ ðzlû ìþ|GByl ènA OÏýýò OBCSýpOýíBoøBÿ ìhPéØ

Îíê| @ôoÿ AqWíéú OýíBoøBÿ cpAoOþ GpìýrAó GBÚýíBðlû|øB GvýBoAøíýQ

kAok. AÆçÎƒBR Gƒú|kuƒQ @ìƒlû koAüƒò qìýñƒú GpAÿ AoqüBGþ ¾dýe ìýrAó

koüƒBÖƒQ oôqAðƒú GƒBÚýíƒBðƒlû OƒõuÈ ì¿ƒpÙ| ÞññlâBó Âpôoÿ AuQ ô cPþ

ìíßò AuQ ìñXpGú OÓýýpko|LRM| KnüpÖPú ylû âpkk. uBqìBó|øBÿ Gýò

Aèíééþ ðËýpÞlÞw AèýíñPBoüõx |)suiratnemilAxedoC(| Gú AøíýQ ô

OlAôï ìÇBèÏBR koAüò ìõÂõÎBR OBCÞýl kAoðl (3). ||

OBÞñõó ìÇBèÏBOþ kog¿õÁ ASpAR KhQ GpGÛBüBÿ @ðPþ|GýõOýà||øBÿ

ìƒhƒPéƒƒØ AqWƒíéƒƒú Kƒñƒƒþ|uƒýéƒýƒƒò G| (61,7) OPƒpAuýßýƒò|øƒB (31,8,4),

AuPpKPõìBüvýò (9), ðEõìBüvýò (11), WñPBìBüvýò (02), uõè×BðBìýl (5)

ô AðƒpôÖéƒõÞƒvƒBuƒýƒò (41) AðXBï ylû AuQ. koüà ìÇBèÏú ASpOýíBoøBÿ

cƒpAoOƒþ GƒpOÏlAkÿ Aq| @ðPþ|GýõOýà|øBÿ ìBÞpôèýlÿ koyýpGpouþ ylû

AuƒQ.(22). OƒBÞñõó OdÛýÜ ârAo} ylû|Aÿ kog¿õÁ OBCSýpcpAoR Gp
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GƒBÚýíƒBðlû Oýê|ìBüßõqüò AðXBï ðzlû AuQ.  ølÙ AqAüò ìÇBèÏú Gpouþ

OÓýýƒpGÛƒBüƒBÿ Aüƒò @ðPƒþ|GýƒõOýƒà| koâƒõyƒQ Æƒþ Kƒpôuƒú KhQ @J|Krô

ìBüßpôôüõAuQ.

ìõAk ôoô} ÞBo
||ìñdñþ ÞBèýHpAuýõó:||ìdéõë mgýpû Oýê|ìBüßõqüò (mpp 0001) GB

cƒê Þƒpkó Oƒýƒê|ìƒBüƒßƒõqüƒò (yƒpÞQ uýãíB, @ìpüßB) ko@J @ìBkû yl.

ìdéõë ÞBoÿ ðýrGB ÒéËQ|mpp| 01  Aqìdéõë mgýpû Oýê|ìBüßõqüò ô ìdéõë

AuƒPƒBðƒlAok GB ÒéËQ mpp|50/0, 1/0,  5/0, 57/0 ô 1 Aqìdéõë ÞBoÿ Oùýú

yƒlðƒl. Kƒw AqOƒroüƒÜ ìdéõë|øBÿ AuPBðlAok Gú |CLPH|, ðvHQ Gú ouî

ìƒñƒdƒñƒþ ÞBèýHpAuýõó AÚlAï yl. øpÞlAï AqAuPBðlAokøB uú GBoOroüÜ ô

ìýBðãýò Aüò kÖÏBR ìdBuHú yl. ||

@ìBkû uBqÿ ðíõðú âõyQ:âõyQ ìpÕ OBqû AquÇe ÎpÂú yùpOùpAó

Oƒùƒýƒú ô Kƒw AqAðƒPƒÛƒBë Gƒú @qìƒBüƒzƒãƒBû ìƒpÞƒrOƒdƒÛƒýƒÛƒBR uî|yñBuþ ô

ìƒvƒíƒõìƒýƒQ|øƒBÿ kAìƒþ kAðƒzƒãƒBû OùpAó, oAó ìpÕ WlA ô âõyQ @ó Aq

AuPhõAó O×ßýà yl ô ÞBìç GB ̂pj âõyQ øíãò ô OB qìBó OýíBocpAoOþ

koÖpüro|C
o

| 02-  ðãùlAoÿ yl.

GBqüBGþ Oýê|ìBüßõqüò:||GpAÿ Gpouþ GBqüBGþ |)yrevocer(| oô} @ðBèýr,

Oýê|ìBüßõqüò Gú ìÛBküp|gm1, 3 ô 8 Gú ðíõðú âõyQ ̂pj ylû (g|01) AÂBÖú

yl (Aüò ìÛBküpìÏBkë ÒéËQ|bpp| 001, 003 ô 008  Oýê|ìBüßõqüò ìþ GByl)

ô Kƒw Aqøƒírkó ô AuPhpAZ  ìÛlAo@ó|| AðlAqû âýpÿ yl. GB OÛvýî ìÛlAo

AðlAqû| âýpÿ ylû Gú ìÛlAoAÂBÖú ylû ko¾l GBqüBGþ OÏýýò yl.

AuPhpAZ Oýê|ìBüßõqüò AqâõyQ ô@J:||GpAÿ AuPhpAZ Oýê|ìBüßõqüò

AqâõyQ Aqoô} ìBüÐ– ìBüÐ |) diuqil-diuqiL(| AuP×Bkû yl. Glüò ìñËõo

Gƒú |g| 2 Aqðƒíƒõðƒú âõyQ |Lm| 5/0 GBÖpAuPBR @ìõðýõï (Mm 01) ô Lm| 4

AuƒPõðýPpüê AÂBÖú ô Gú|ìlR  01 kÚýÛú GB øíró  ìÓñBÆývþ øírkû yl.

uLw uBðPpü×õs(|mpr 0005 GílR 5 kÚýÛú) ô ÖBqÖõÚBðþ WlA ô Gú @ó|g| 5/0

Þépül ulüî AÂBÖú ô Gú|ìlR 03 SBðýú Gú øírkû ô AWBqû kAkû yl OB kô ÖBq

âpkk. AqÖBqÖõÚBðþ L|m005 kokAgê ôüBë oühPú yl ô Lm005 GBÖpAuPBR

@ìõðýõï (Mm 01) Gú @ó AÂBÖú ô Kw Aqøírkó |Lμ| 02 Aqìdéõë  Gú |CLPH|

OroüÜ âpkül.

GB OõWú Gú Aüñßú koìõÚÐ @J|KrìÛlAoÿ Aq@ðPþ|GýõOýà| ôAok @J KhQ

ìƒþ|yƒõk AqAüƒò oô ðƒvHQ Gú AðlAqû| âýpÿ ìýrAó @ðPþ|GýõOýà ôAok ylû Gú

âõyQ ðýrAÚlAï yl. koAüò ìõok Aq@ðXB Þú ôAok yló @ðPþ|GýõOýà Gú @J

ìõWI oÚýÜ yló @ó ìþ|yõk ènA  AðlAqû| âýpÿ @ó ko@J Gú|¾õoR ìvPÛýî

ìƒíƒßƒò ðƒýƒvƒQ. GƒpAÿ Aüƒò ìñËõoAqoô} OhéýÀ GB GßBoâýpÿ ÞBoOpüY

|81C|(ypÞQ uýãíB, @ìpüßB)  AuP×Bkû GÏíê @ìl. AGPlA  |Lm| 2 AuPõðýPpüê

ô uLw  |Lm| 2 @J Aqkoôó ÞBoOpüY  ânAoðlû yl OB GpAÿ AuP×Bkû @ìBkû âpkk

(gninoitidnoC|). uƒLƒw @J KƒhQ Aqoôÿ @ó ÎHõokAkû ô GpAÿ yõü{

Oýê|ìBüßõqüò uÇe ÞBoOpüY,  AqìPBðõë (Lm|2) AuP×Bkû âpkül. |L|m005 Aq

ìdéõë cB¾ê Aqyõü{ kokAgê ôüBë oühPú yl ô Kw AqAÂBÖú Þpkó

AuPBR @ìõðýõï (Lm005) ìÛlAoOýê|ìBüßõqüò @ó AðlAqû| âýpÿ âpkül.

oô} @ðƒBèýƒrOýê ìBüßõqüò:|Oýê|ìBüßõqüò GB kuPãBû ÞpôìBOõâpAÖþ

ìBüÐ GB ÞBoAüþ GBæ )CLPH(| (ypÞQ |sretaW|, @ìpüßB) GB uPõó |81C|(Æõë

|mm| 051 ô ÚÇpkAgéþ |mm| 9/3  ô AðlAqû moAR |m|m4) ô @yßBouBqÖõOõküõ

@oAÿ|)rotceted yarra edoidotohP(| AðƒƒlAqû| âƒýƒƒpÿ yƒƒl. oô} @ðƒƒBèƒýƒr

Gú|¾õoR AürôÞpAOýà GB ÖBqìPdpá AèØ: AuPõðýPpüê  ô J: AuPBR @ìõðýõï

(Mm 01) ô 1% Opÿ Öéõoô|AuPýà|Auýl GB ðvHQ 03 (ÖBqAèØ) Gú 07 ( ÖBqJ) ô

GB upÎQ WpüBó |nim/Lm| 1 AðXBï âpkül. cXî OroüÜ ðíõðú|L|m02 ô  Æõë

ìõZ OñËýî ylû |mn| 982 Gõk.

ìdBuHú|DOL| ô|QOL:GpAÿ ìdBuHú clOzhýÀ |)noitceted fo

timil(| ô cl OÏýýò ìÛlAoÞíþ (noitacifitnauq fo timiL|) AGPlA uú GBo

ðíõðú yBøl Gú |CLPH| OroüÜ yl ô GB AðlAqû| âýpÿ uÇe ðõÖú koìdê Kýà,

AðdpAÙ ìÏýBoAüò uú GBoOÏýýò âpkül. GB Öpìõë qüp|DOL| ô QOL| ìdBuHú

ylðl.

yýI gÈ ÞBèýHpAuýõó/AðdpAÙ ìÏýBo|*|3=DOL

yýI gÈ ÞBèýHpAuýõó/AðdpAÙ ìÏýBo|*|01=QOL

@ìƒBkû uƒBqÿ ðƒíƒõðƒú âõyQ GpAÿ OýíBocpAoOþ:koqìBó OýíBoøBÿ

cpAoOþ âõyQ ̂pj ylû AqÖpürogBoZ ô Kw AqÚpAokAkó @ó koüh`Bë

AWƒBqû kAkû yƒl OƒB ÞƒBìç« kü×pAuQ âpkk. AGPlA âõyQ ̂pj ylû AqðËp

GBÚýíBðlû Oýê|ìBüßõqüò ìõok Gpouþ ÚpAoâpÖQ ô ìÛlAoAüò @ðPþ|GýõOýà|

ko@ó AðlAqû âýpÿ yl. Aq@ðXB Þú ìÛlAoOýê|ìBüßõqüò koâõyQ gpülAoÿ

ylû ÞíPpAq|DOL| oô} AðlAqû| âýpÿ Gõk ènA ìÛlAo@ó koâõyQ gBï ¾×p

koðËpâpÖPú yl. Kw AqüßñõAgQ Þpkó âõyQ ̂pj ylû,  ðíõðú|øBüþ

Gú ôqó |g| 01 Oõqüò ô @ðPþ|GýõOýà| Oýê|ìBüßõqüò kouú ìÛlAo|gμ| 1, 3 ô 8

(Aüò ìÛBküpìÏBkë ÒËéQ |bpp| 001, 003 ô 008  Oýê|ìBüßõqüò ìþ|GByl) Gú

@ó AÂƒBÖƒú yƒl (|dekips). uƒLƒw ðíõðú âõyQ OýíBoylû WùQ OõqüÐ

üƒßƒñõAgQ @ðPþ|GýõOýà ko@ó ÞBìç« øíãò ô  ðíõðú @ìBkû ylû Gú yßê

ÞBìç« âpk ô Þpôÿ ko@ìlðl ô koKBüBó OdQ OýíBoøBÿ cpAoOþ ÚpAoâpÖPñl.

OýíBocpAoOþ @J Kr:||kokAgê GzpìÛlAo|g|08 @J AÂBÖú ô cpAoR kAkû

yl  OB GXõ} GýBül uLw ðíõðú âõyQ kokAgê Oõoÿ Öérÿ ÚpAoâpÖQ. ô

Oõoÿ koôó GzpÖpô Gpkû yl Gú|Æõoÿ Þú ðíõðú ÞBìç« ko@J ÒõÆú ôoGõk.

øƒpðƒíõðú Æþ ìlR  qìBó|øBÿ01, 02 ô 03 kÚýÛú OdQ OýíBocpAoOþ ÚpAo

âpÖQ.

||OýíBocpAoOþ ìBüßpôôüõ|:|AGPlA ðíõðú âõyQ kokAgê KéýQ yýzú|Aÿ

ÚƒpAokAkû yƒl ô Kƒw AqâƒnAyƒPƒò koJ KéƒýƒQ kokAgê ìBüßpôô (ypÞQ

|gnusmaS|, Þpû WñõGþ) ÚpAoâpÖQ. ðíõðú Æþ ìlR qìBó|øBÿ 1, 5/1 ô 2

kÚýÛú Gõuýéú ìBüßpôôüõGB OõAó W| 054 KhPú yl.

ìÛlAoOýê ìBüßõqüò ðíõðú KhPú (gm|)–ìÛlAoOýê ìBüßõqüò ðíõðú gBï (gm)=ko¾l ÞBø{ Oýê ìBüßõqüò
001*|

ìÛlAoOýê ìBüßõqüò ðíõðú gBï (gm)   



ìÇBèÏú KBülAoÿ GBÚýíBðlû Oýê ìBüßõqüò koâõyQ ìpÕ582

ìdƒBuHƒú ìÛƒlAoko¾ƒl ÞƒBøƒ{ Oýê ìBüßõqüò:||GpAÿ Gpouþ OBCSýp

OýíƒBoøƒBÿ cpAoOþ GpOýê|ìBüßõqüò, ìÛlAo@ó ÚHê ô GÏl AqOýíBocpAoOþ

AðlAqû âýpÿ ô GB Öpìõë qüpìÛlAoko¾lÞBø{ ìdBuHú yl:

koAüò Öpìõë ìXíõÑ ìÛlAokô Aürôìpuýw ô OpAðw Oýê|ìBüßõqüò

koðËpâpÖPú yl.

||AðƒlAqû âýpÿ kìB ôôqó: kìBÿ koôðþ (ìpÞr) ðíõðú|øBÿ âõyQ ko

KƒBüƒBó qìƒBó uƒpj Þƒpkó Gƒõuýéƒú kìBuñY küXýPBèþ (ypÞQ |HbmG,

@èƒíƒBó) AðƒlAqû| âýpÿ ô SHQ yl ô ôqó øpðíõðú ÚHê ô GÏl AqKhQ GB OpAqô

|(tdrahreG, @èƒíƒBó) OƒÏƒýýò yl. ìÛlAoko¾l ÞBø{ ôqó GB Öpìõë qüp

ìdBuHú yl:

OXrüú ôOdéýê @ìBoÿ:Þéýú OýíBoøBÿ cpAoOþ uú GBoOßpAoâpkülðl.

GpAÿ AðXBï OXrüú ô Odéýê @ìBoÿ Aqðpï AÖrAo0.61 noisrev SSPS| AuP×Bkû

yƒl. AGƒPƒlA ðƒpìƒBë Gõkó kAkû|øB Gpouþ yl uLw ko¾õoOþ Þú kAkû|øB

ðƒpìƒBë Gƒõkðƒl koøƒpÞƒlAï AqOƒýƒíƒBoøƒB GƒpAÿ Gƒpouƒþ Oƒ×ƒBôR Gƒýƒò ìÛlAo

Oýê|ìBüßõqüò ðíõðú âõyQ gBï  ô KhPú Aq@qìõó Oþ|OvQ W×Pþ |)tset T

deriap(| AuƒPƒ×ƒBkû yƒl. GƒpAÿ Gƒpouƒþ OƒBCSƒýƒpqìƒBó KƒhƒQ ô ìÛlAoAôèýú

Oýê|ìBüßõqüò GpìÛlAoko¾l ÞBø{ @ó Æþ KhQ oô} @ðBèýrôAoüBðw kô

ÆpÖú |) AVONAyaw owt(| GßBoâpÖPú yl ô GpAÿ ìÛBüvú kô Gú kô âpôû|øB

Aq@qìƒõó OÏÛýHþ OõÞþ AuP×Bkû âpkül. uÇe ìÏñþ|kAoÿ 50/0||“p| GpAÿ

@qìõó|øBÿ @ìBoÿ koðËpâpÖPú yl.

ðPBüY ||
AÎPHƒBooô} @ðBèýr| (noitadilav dohtem):GpAuBx ÞpôìBOõâpAï

cƒB¾ƒê Aq@ðƒBèýrGB kuPãBû |CLPH|, qìBó GBqkAoÿ AürôìpOpAðw ô uýw

Oýê|ìBüßõqüò Gú OpOýI clôk 5/6 ô 3/7 kÚýÛú Gõk. ìñdñþ ÞBèýHpAuýõó

Oýê|ìBüßõqüò  koìdlôkû  |mpp| 50/0, 1/0,  5/0, 57/0 ô 1  gÇþ ô AqÂpüI

oâpuýõó  GBæüþ GpgõokAoGõk. ìÏBkèú gÈ ÞBèýHpAuýõó ÎHBoR AuQ Aq:

699/0=2R                  4982+x47403=y|

|DOL| ô |QOLoô} @ðBèýrGú OpOýI |bpp| 01 ô 53 Gõk. GñBGpAüò ÚÇÏþ yl

Þƒú oô} @ðƒBèýƒrÚƒBkoGƒú OÏýýƒò Þíƒþ Oýƒê|ìƒBüßõqüò koÞíPpAqLRM| @ó

ìþ|GByl. ìÛlAoGBqüBGþ Oýê|ìBüßõqüò AqâõyQ koìÛBküpbpp| 001, 003ô 008

Gú OpOýI 8/511%, 0/701% ô 9/111%  (Gú|ÆõoìPõuÈ 6/111%)  Gú|kuQ @ìl.

OÓýýpAR kìB  ôìÛlAoko¾l ÞBø{ ôqó ðíõðú|øBÿ âõyQ:  GÏlAqOýíBo

cpAoOþ ìBüßpôôüõô  @J|Kr, ôqó Þéýú ðíõðú|øB ÞBø{ üBÖQ. ìÛlAoÞBø{

ôqó GpAÿ kô oô} ìnÞõoGú OpOýI koìdlôkû 6/72%- 2/1% ô 2/62%-

8/61% ÚƒpAokAyQ (Wlôë 1). kìBÿ ìpÞrðíõðú|øB  Gú OñBuI ìlR qìBó

KhQ kooô}|øBÿ ìBüßpôôüõô @J|KrìPÓýpô Gú OpOýI koìdlôû|C
o

| 4/69-

5/98 ,|C
o

| 1/49- 1/19  ÚpAokAyQ (Wlôë 1).

OBCSýpoô} KhQ ìBüßpôôüõGpOýê|ìBüßõqüò âõyQ:||GXrðíõðú|øBüþ

Þƒú ìÛlAoOýê|ìBüßõqüò @ðùB ÚHê AqKhQ üà ìýßpôâpï |(bpp 001) Gõk ô

Gƒú|ìƒlR 1üƒB 2 kÚƒýÛú OdQ ìBüßpôüõÚpAoâpÖPñl, kouBüpðíõðú|øB ìÛlAo

Oýê|ìBüßõqüò GÏl AqKhQ  Gú|ÆõoìÏñþ|kAoÿ (50/0<p) ÞíPpAqðíõðú gBï

Gõk (Wlôë 1).  ènA Aüò ìõÂõÑ ðzBó ìþ|køl oô} ìBüßpôüõuHI ÞBø{

ìƒÏƒñƒþ|kAokoìƒÛƒlAoOƒýƒê|ìƒBüƒßƒõqüƒò âƒõyƒQ ìƒþ| âƒpkk. ðƒPBüY OBCSýpkô

ÖƒBÞƒPƒõoøƒBÿ qìƒBó KhPò ô ÒéËQ Aôèýú Oýê|ìBüßõqüò Gpoôÿ Aüò ìÛlAo

ôqó ðíõðú GÏl AqOýíBocpAoOþ (g)–ôqó ðíõðú ÚHê AqOýíBocpAoOþ (g) =ìÛlAoko¾l ÞBø{ ôqó
001*|

ôqó ðíõðú ÚHê AqOýíBocpAoOþ (g)   

kìBÿ ìpÞr
ðíõðú |(C

o
)

ìÛlAo
ko¾l

ÞBø{ ôqó

ôqó ðíõðú
GÏl AqKhQ

|(g|)|
(**|)

ìÛlAoOýê
ìBüßõqüò
GÏl AqKhQ

(|gmm)

ìÛlAoOýê
ìBüßõqüò
ÚHê AqKhQ

(|gmm)
(*|)

qìBó KhQ
(kÚýÛú)

oô} KhQ

7/09 2/1 9/9 |
a

|9/0 |
a

1 1 ìBüßpôôüõ

1/09 5/2 8/9 b
|4/2 |

a
3 1

5/98 4/6 |0/01 b
|4/6| |

a
8 1

1/49 6/8 |1/9 a
|7/0|

a
1 5/1

9/29 2/9 |1/9 b
3/2|

a
3| 5/1

9/39 6/21 |7/8 b
|6/6|

a
8| 5/1

6/69 6/52 |4/7 a
9/0|

a
1 2

7/59 6/72 |2/7 b
|3/2|

a
3| 2

5/59 4/72 |4/7 b
|4/6|

a
8| 2

8/19 8/61 |3/8 |
b

5/0|
a

1 01 @J Kr

7/19 5/02 |2/8 b
|0/2|

a
3 01

1/19 6/71 |5/8 b
4/5|

a
8 01

4/39 2/62 |1/8 b
|5/0|

a
1 02

0/39 7/22 |3/8 b
|7/1|

a
3| 02

4/29 6/42 |6/8 b
|5/4|

a
8| 02

4/39 1/32 |7/7 b
|3/0|

a
1 03

1/49 6/32 |0/8 b
|2/1|

a
3| 03

4/39 8/52 |0/8 b
|0/4|

a
8| 03

Wƒlôë1. ìÛlAoOýê ìBüßõqüò, ôqó ôkìB ìpÞrðíõðú|øB Kw AqKhQ. 
)|*(

|ìÛlAoOýê
ìBüßõqüò koðíõðú  âõyQ gBï Gú ôqó|g| 01. 

)|**(
ôqó ðíõðú ÚHê AqKhQ |g|01 Gõk.

)|a(|

cpôÙ GBæðõüw ÒýpüßvBó ðzBó køñlû AgPçÙ ìÏñþ|kAo(50/0<p) Gýò AÎlAk üà
uÇpìþ||GByñl.

ìÛlAoÞBø{ GpcvI ko¾l ( ìýBðãýò ± AðdpAÙ ìÏýBo)
qìBó ìBüßpôôüõ

(kÚýÛú)

ìÛlAoOýê|ìBüßõqüò koðíõðú gBï |(bpp|)

ìýBðãýò 008 003 001

|
a

|0/8±1/61|
aA

|8/4±5/91
aA

|9/4±4/02 |
aA

|2/3±3/8 1

|
a

|7/5±5/12|
aA

|3/5±8/71
aA

|7/3±9/22 |
aA

|5/4±9/32 5/1

|
a

|2/7±2/81|
aA

|5/5±4/02
aA

|0/2±9/22
aA

|0/3±2/11 2

|2/7±6/81| BA
|3/5±2/91|

A
|5/4±1/22| |

B
|2/9±5/41|A ìýBðãýò

Wlôë 2. ìÛlAoko¾l ÞBø{ Oýê ìBüßõqüò koâõyQ Kw AqKhPò @ó GB oô}
ìBüßpôüõ. |

(A)|
cpôÙ GBæðõüw Groå üßvBó ðzBó køñlû Îlï AgPçÙ ìÏñþ|kAo

(50/0“|p) Gýò AÎlAk üà uÇpìþ|GByl. 
(a)

|cpôÙ GBæðõüw Þõ̂à üßvBó ðzBó
køñlû Îlï AgPçÙ ìÏñþ|kAo(50/0“|p)| Gýò AÎlAk üà uPõó ìþ|GByl.
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ÞƒƒBøƒƒ{ koWƒƒlôë 2 ðƒzƒƒBó kAkû yƒƒlû AuƒƒQ. ̂ñƒBð̀ƒú ÒéƒËƒQ Aôèýƒú

Oýê|ìBüßõqüò koðíõðú|øBÿ gBï SBGQ GByl |(bpp 001, 003 üB 008) ôèþ qìBó

KdPò @ðùB  ìhPéØ GByl (1, 5/1 ô 2 kÚýÛú),  Gýò ko¾lÿ  AqOýê|ìBüßõqüò

ðíõðú|øB Þú koðPýXú Öp@üñl KhQ ÞBø{ ìþ|üBGl O×BôR ìÏñþ|kAoôWõk

ðlAok  ô ̂ñBð̀ú qìBó KhPò SBGQ GByl (1, 5/1 ô 2 kÚýÛú) ôèþ  ÒéËQ Aôèýú

Oýê|ìBüßõqüò koðíõðú|øBÿ gBï ìhPéØ GByl (bpp 001, 003 ô 008) GBqøî

Gƒýƒò ko¾ƒlÿ  AqOýê|ìBüßõqüò Þú koðPýXú Öp@üñl KhQ ÞBø{ ìþ|üBGl

O×BôR ìÏñþ|kAoôWõk ðlAok.  ènA ìþ|OõAó â×Q Aâp̂ú kooô} ìBüßpôüõ

Oƒýƒê|ìƒBüƒßƒõqüƒò ÞƒBøƒ{ ìƒþ|üƒBGƒl AìƒB qìƒBó ìƒBüƒßƒpôüƒõô ÒéƒËƒQ Aôèƒýƒú

Oýê|ìBüßõqüò GpAüò ìÛBküpÞBø{ OBCSýpìÏñþ|kAoðlAok (Wlôë2).

OBCSýpoô} KhQ @J|KrGpOýê|ìBüßõqüò âõyQ:||ìÛlAoOýê|ìBüßõqüò

koOíBìþ ðíõðú|øBÿ @J|Krylû Gú|ÆõoìÏñþ|kAo(50/0<p)ÞíPpAqðíõðú

gƒƒBï Gƒƒõk (Wƒƒlôë1). Aüƒƒò Gƒƒlüƒƒò ìƒÏƒñƒþ AuƒQ Þƒú Æƒþ @J|KƒrìÛƒlAo

Oýê|ìBüßõqüò Gú|ÆõoìÏñþ|kAoÞBø{ ìþ|üBGl. ðPBüY OBCSýpkô ÖBÞPõoqìBó

@J|Kƒrô ÒéƒËQ Aôèýú Oýê|ìBüßõqüò Gpoôÿ Aüò ìÛlAoÞBø{ koWlôë 3

ðƒzƒBó kAkû yƒlû AuQ. ðPBüY @ðBèýrôAoüBðw GýBðãpAüò AuQ Þú ̂ñBð̀ú

ÒéƒËƒQ Aôèƒýƒú Oýê|ìBüßõqüò koðíõðú|øBÿ gBï  |bpp| 001  GByl ôèþ qìBó

KƒhƒPƒò @ðƒùƒB  ìƒhƒPéƒØ GƒByƒl (01, 02 ô 03 kÚƒýÛú) GByl  Gýò ko¾lÿ  Aq

Oƒýƒê|ìƒBüßõqüò ðíõðú|øB Þú koðPýXú Öp@üñl KhQ ÞBø{ ìþ|üBGl O×BôR

ôWõk gõAøl kAyQ(50/0<p|). O×BôR Gýò ðíõðú|øBÿ @J|Krylû koìlR

1 ô 2 kÚýÛú ìÏñþ|kAoGõk. ðPBüY ìzBGùþ GpAÿ ðíõðú|øBÿ gBìþ Þú kAoAÿ

|bpp| 003  Oýê|ìBüßõqüò Gõkðl ô @J|Krylðl Gú|kuQ @ìl. AìB koðíõðú|øBÿ

gBï Þú kAoAÿ  |bpp| 003  Oýê|ìBüßõqüò Gõkðl O×BôR ìÏñþ|kAoÿ Gýò ìÛlAo

ko¾ƒl ÞƒBø{ Oýê|ìBüßõqüò @ðùB  GÏl Aq01, 02 ô 03 kÚýÛú @J|KrìzBølû

ðãpkül. GýzPpüò ìÛlAoko¾l ÞBø{ ( 9/68%) koìõok ðíõðú|Aÿ Gõk Þú

Gú ìlR 03 kÚýÛú @J|Kryl ô ìÛlAoOýê|ìBüßõqüò  Aôèýú @ó |bpp| 008  Gõk. ||

GƒƒB @ðƒƒBèƒýƒƒr@J KƒhƒƒQ ìƒzƒhƒÀ yƒl Æƒþ @J|KƒrÞƒpkó ìƒÛƒlAoÿ Aq

Oýê|ìBüßõqüò âõyQ Gú @J ìñPÛê ìþ| âpkk. Aüò ìÛlAoGýò 9/91- 8/11%

Oýê|ìBüßõqüò  Gõk (Wlôë 3).

GdU ||
ÖƒƒBÞƒPƒƒõoøƒƒBÿ ìPÏƒlkÿ Kƒw AqÞzPƒBoGƒpìÛƒlAoGƒBÚýíƒBðƒlû kAoô ko

Öp@ôokû|øBÿ kAìþ OBCSýpkAoðl Gõütû @ó| Þú ìõAk ÒnAüþ GB ìñzBC kAìþ, ÚHê Aq

ìƒ¿ƒpÙ Öƒp@üƒñƒløƒBÿ ìhPé×þ oA Æþ ìþ|ðíBüñl. üßþ AqAüò ÖBÞPõoøBÿ

OBCSýpânAoqìBó ðãùlAoÿ AuQ Þú øî AqðÛÇú ðËp@ðBèýrô øî AqðÛÇú ðËp

uî|yñBuþ AøíýQ kAok. ÖBÞPõoGÏlÿ upk üB ìñXíl Þpkó ìõAk ÒnAüþ

AuƒQ. ̂ƒõó kAoôøƒB OƒpÞƒýƒHƒBR yƒýƒíƒýƒBüþ øvPñl ô AðXíBk OXrüú ìõAk

yƒýƒíƒýƒBüƒþ oA Gƒú OƒBCgýpìþ|AðlAqk AðPËBoìþ|oôk GBÚýíBðlû kAoô  ðýrAqAüò

ypAüÈ OBCSýpGLnüpk. ìùíPpüò ÖBÞPõoKw AqÞzPBoÞú ìþ|OõAðl GpìÛlAo

GƒBÚƒýƒíƒBðlû kAoô OBCSýpGãnAok KhPò üB OýíBocpAoOþ AuQ. ìþ|OõAó â×Q

OƒíƒBìƒþ ìƒõAk ÒƒnAüƒþ GƒB ìƒñƒzBC kAìþ ÚHê Aqì¿pÙ koìÏpÅ OýíBoøBÿ

cƒpAoOƒþ ðƒËƒýp@J|KrÞpkó, ÞHBJ| Þpkó, upj Þpkó, KBuPõqoürAuýõó ô

AuPpüéýrAuýõó  üB uBüpoô}|øB|ÿ KhQ ÚpAoìþ| âýpðl. Aüò OýíBoøB uHI

kðBOõoAuýõó KpôOEýò|øB, AÖrAü{ kìBÿ ìBkû ÒnAüþ, ÞBø{ @J ô OÓýýp

ìƒÛƒlAôƒpGƒþ ô |Hp@ó ìƒþ| âƒpkðƒl koðƒPƒýƒXƒú Aüò ìõAok ÒéËQ, ìBøýQ

yƒýƒíƒýƒBüƒþ ô cƒçèƒýƒQ GƒBÚýíBðlû kAoô OÓýýpìþ| Þñl ô AìßBó kAok GB uBüp

OƒpÞƒýƒHBR ôAok ôAÞñ{ yýíýBüþ yõk. GÏÃþ AqkAoôøB AqèdBÍ yýíýBüþ

OpÞýHBR ðBKBülAoøvPñl ô Æþ ðãùlAoÿ, KhPò üB Öp@ôoÿ OXrüú ìþ| âpkðl

(1).

koAÒéƒI OƒdƒÛƒýƒÛƒBOþ Þú KBülAoÿ GBÚýíBðlû|øBÿ kAoô Æþ cpAoR  oA

Gƒpouƒþ ðƒíƒõkû|Aðƒl, qìƒBó KƒhƒQ Gƒú|ÎƒñƒõAó ÖƒBÞƒPõoOBCSýp| ânAokoÞBø{

GBÚýíBðlû kAoô ârAo} ylû AuQ(01,5,1). koAüò OdÛýÜ ðýrøí̀ñBó Þú Aq

ðƒPƒBüƒa KƒýƒlA AuQ qìBó @J|KrÞpkó GpìÛlAoko¾l ÞBø{ Oýê|ìBüßõqüò

âƒõyQ OBCSýpânAoyñBgPú yl ô AÖrAü{ qìBó KhQ âõyQ koAüò oô}

ìñXpyl ìÛlAoko¾l ÞBø{ GýzPpâpkk. ||

ÖBÞPõoGÏlÿ Þú GpÞBø{ GBÚýíBðlû|øB OBCSýpkAok kìBüþ AuQ Þú Æþ

KƒhƒPƒò, ìƒBkû ÒƒnAüƒþ koìÏpÅ @ó ÚpAoìþ| âýpk. GpAÿ øíýò ìñËõoko

ìƒÇƒBèÏBR, kìBüþ ìpÞrìBkû ÒnAüþ oA Gú|ÎñõAó ìÏýBoÿ GpAÿ kìBÿ KhQ

ÚƒpAokAkû|Aðl ô ðvHQ Gú AðlAqû| âýpÿ kìBÿ ìpÞrìBkû ÒnAüþ Kw AqKhPò

AÚƒlAï yƒlû AuQ. ârAo} ylû ìÛlAoko¾l ÞBø{ GBÚýíBðlû GB AÖrAü{

ìÛlAoÞBø{ GpcvI ko¾l (ìýBðãýò ± AðdpAÙ ìÏýBo) qìBó @J KrÞpkó(kÚýÛú)

ìÛlAoOýê|ìBüßõqüò koðíõðú gBï|(bpp|) 

ìýBðãýò 008 003 001

|
b

|2/6±6/45 (7/61) |
bB

|9/1±7/84 |
aBA

|(5/61) 7/6±7/45
*|

(2/41) |
bA

|8/1±4/06 01

|ba|1/4±5/85| (1/91) 
|aA

|2/2±0/65 (8/51) 
|aA

|3/3±5/75 (|9/21) |
baA

|7/4±1/26 02

|a|5/6±5/26| (9/91) |
aB

|9/2±1/55 (2/12) |
|aA

|6/2±4/36 |(|8/11) |
aA

|9/2±0/96 03

|2/11±1/84| C
|0/4±2/35| 5/5±6/85| |A

|9/4±8/36|B ìýBðãýò

Wlôë 3. ìÛlAoÞBø{ Oýê ìBüßõqüò koâõyQ Kw AqKhPò @ó GB oô} @J Kr. 
(|A)

|cpôÙ GBæðõüw Groå ÒýpüßvBó ðzBó køñlû AgPçÙ ìÏñþ|kAo(50/0|“|p)| Gýò AÎlAk üà uÇp
ìþ|GByñl. 

(|a)
| cpôÙ GBæðõüw Þõ̂à ÒýpüßvBó ðzBó køñlû AgPçÙ ìÏñþ|kAo(50/0|“|p) Gýò AÎlAk üà uPõó ìþ|GByñl. 

(*||)
|AÎlAk kAgê KpAðPrðzBó køñlû ko¾lÿ AqOýê ìBüßõqüò

Aôèýú AuQ Þú Kw Aq@J Krko@J KhQ  üBÖQ yl.



ìÇBèÏú KBülAoÿ GBÚýíBðlû Oýê ìBüßõqüò koâõyQ ìpÕ782

kìBÿ ìpÞrìBkû ÒnAüþ GýzPpìþ| âpkk(1). ðPBüY OdÛýÜ cBÂpAüò ìõÂõÑ

oA OBDýl Þpkû ô ðzBó ìþ|køl Kw AqKhPò âõyQ GB oô} @J|Kr, Gýò ìÛlAo

ko¾ƒl ÞƒBøƒ{ Oýê|ìBüßõqüò GB kìBÿ ìpÞrøíHvPãþ ìTHQ ô ìÏñþ|kAo

ôWõk kAok. ||

ASpìÛBküpìhPéØ Aôèýú GBÚýíBðlû kAoô GpìÛlAoko¾l ÞBø{ @ó Æþ

KhQ koìÇBèÏBR ìhPéØ, ̂ñlAó ìõok Gpouþ ÚpAoðãpÖPú AuQ. koüà

Gƒpouƒþ Þƒú @ðƒPƒþ|GƒýõOýà| @ðPþ|GýõOýà|øB âpôû OPpAuýßéýò Gú yýpgBï

AÂƒBÖƒú yƒlðƒl ìƒzƒhÀ yl ìÛlAoko¾l ÞBø{ GBÚýíBðlû øpÞlAï Æþ

Kpôuú KBuPõoürAuýõó GvPãþ Gú ìÛlAo@ðùB koyýpgBï kAok  ô O×BôR|øBüþ

ðƒýƒrAqAüƒò GƒBGƒQ koGƒýƒò @ðƒùƒB ôWõk kAok(31). koOdÛýÜ cBÂpüßþ Aq

ÖƒBÞƒPõoøBüþ Þú ASp@ó GpìÛlAoko¾l ÞBø{  Oýê|ìBüßõqüò Kw AqKhQ

Gpouþ yl ìÛBküpìhPéØ Aüò  @ðPþ|GýõOýà| koâõyQ gBï Gõk ô ølÙ Aq

Aüò ÞBoìzhÀ Þpkó OBCSýpKnüpÿ ìÛlAoko¾l ÞBø{ Oýê|ìBüßõqüò GÏl

AqKhQ AqìÛlAoAôèýú @ó koâõyQ Gõk. ðPBüY Gú|kuQ| @ìlû ìõül @ó AuQ

Þú ìÛlAoko¾l Oýê|ìBüßõqüò GÏl Aq@J|KrÞpkó OdQ OBCSýpìÛlAoAôèýú @ó

koâõyQ Gõk ô GpAÿ ìÛBküpìhPéØ Aôèýú ìÛBküpko¾l ÞBø{ ìP×BôOþ

Gƒú|kuƒQ @ìƒl. øƒíƒHƒvƒPƒãƒþ Gƒýƒò Aüƒò kô ìƒÛƒlAoìƒñ×þ ô ìÏñþ|kAoGõk

(50/0<p|). AcƒPƒíƒBë ìƒþ|oôk ÎéƒQ AgƒPƒçÖƒBR Gýò ìÛlAoko¾l ÞBø{

Oýê|ìBüßõqüò GB OÓýýpìÛlAo@ó koðíõðú|øB ðByþ AqkÚQ kooô} AuPhpAZ

ô AðlAqû âýpÿ GByl ô Aq@ðXB Þú koìÛBküpGBæOp@ðPþ|GýõOýà,| kÚQ oô}

AuPhpAZ ô @ðBèýrGýzPpAuQ ènA ìÛlAoÞBø{ ÞíPpGByl.

koâõyQ KhPú ylû GB oô} ìBüßpôôüõìÛlAoOýê|ìBüßõqüò ÞBø{

üBÖQ AìB ÞBø{ @ó OBGÐ qìBó ìBüßpôôüõðHõkû ô ÒéËQ Aôèýú Oýê|ìBüßõqüò

ðýrkoAüò g¿õÁ Glôó OBCSýpGõk. ìBÞrüíî ìÛlAoko¾l ÞBø{ GBÚýíBðlû

Oýê|ìBüßõqüò Æþ Öp@üñl ìBüßpôôüõ9/32% Gõk. Aüò ìÛBküpÞíPpAqìÛlAo

ko¾l ÞBø{ GBÚýíBðlû uBüpkAoôøBÿ kAìþ koypAüÈ OÛpüHB«« ìzBGú AuQ .

koìƒÇƒBèƒÏƒú|Aüƒþ Æƒþ  Öƒp@üƒñƒl ìBüßpôôüõ(5 kÚýÛú) clôk 09% GBÚýíBðlû

uƒõèƒ×ƒBìPBqüò koâõyQ |aipaliT| ÞBø{ üBÖQ (21). OÓýýpAR GBÚýíBðlû

uƒƒõèƒ×ƒƒBküƒƒBqüƒƒò, uƒƒõèƒ×ƒƒBìƒPƒƒõÞƒvƒƒBqôë,  uƒõèƒ×ƒBìƒõðƒõìƒPƒõÞƒvƒýƒò ô

uõè×BÞýñõÞvBèýò Æþ KhQ âõyQ ìpÕ GB ìBüßpôôüõ(üà kÚýÛú GB OõAó |

W| 005) 14-53% Gõk(5).  ìÛlAoÞBø{ Kñþ uýéýò |G| koâõyQ âBô KhPú

yƒlû GƒB ìBüßpôüõ(3kÚýÛú GB OõAó |W| 007) clôk 95% ârAo} ylû AuQ

(61). |miharbI| kouBë 4991 koüBÖQ oô} ìBüßpôôüõÆþ  ìlR qìBó 2, 4,

6 ô 8 kÚýÛú  ìñXpGú ÞBø{ AÞvþ|OPpAuýßéýò koâõyQ Gpû Gú OpOýI Gú

ìÛlAo2%, 2/21%, 4/44% ô 5/06% ìþ| âpkk (8). üBÖPú|øBÿ Aüò ìÇBèÏú GB

ðPBüa GÏÃþ AqOdÛýÛBR AðXBï ylû kog¿õÁ OBCSýpìBüßpôôô GpGBÚýíBðlû

kAoôøB OñBÚÄ kAok. |elozadnefxO| AqWíéú kAoôøBÿ Âl Aðãéþ AuQ Þú

OÓýýpGBÚýíBðlû @ó Æþ ìBüßpôôüõGpouþ ylû ô ðPBüY cßBüQ AqAüò kAok

Æƒþ KhPƒò ÞHƒl GƒB ìƒBüßƒpôôüƒõOhƒpüI ðzlû Géßú OÏBkë Gýò @ó GB uBüp

OƒpÞýHƒBR ðƒËýƒpenohplus elozadnefxoô elozadnebnef| kuPhƒõ}

OÓýýƒpìƒþ|yõk(91) esoRô øíßBoAó kouBë 7991koüBÖPñl Þú koKhPò

âƒƒƒõyƒƒQ âƒƒBô ô gƒƒõá GƒƒB ìƒƒBüƒßƒƒpôüƒƒõðƒƒú OƒñƒùƒƒB ìƒÛƒƒlAonitcemreviô

nillicineplyznebÞƒBøƒ{ ðíƒþ|üƒBGƒl Géßú GÏéQ AqkuQ kAkó oÆõGQ

AÖrAü{ ðýrKýlA ìþ| Þñl(71,51). GñBGpAüò ìþ|OõAó â×Q OBCSýpìBüßpôôüõGp

GBÚýíBðlû kAoôøBÿ ìhPéØ ìP×BôR Gõkû ô koìõok Gpgþ kAoôøB GBÚýíBðlû

@ó Kw AqìBüßpôô üõAÖrAü{ ô koìõok Gpgþ ÞBø{ ìþ|üBGl ô Gú OpÞýHBR

küãpOHlüê ìþ| âpkðl. ||

ìƒBÞƒrüíƒî ìÛƒlAoko¾ƒl ÞƒBø{ GBÚýíBðlû Oýê|ìBüßõqüò Æþ @J|Kr

Þpkó âõyQ 96% Gõk. ÞBø{ GBÚýíBðlû uBüpkAoôøBÿ kAìþ Æþ @J|Krðýr

âƒrAo} yƒlû AuƒQ. ðPBüY Aüò OdÛýÜ ìzBGú ðPBüY uBüpOdÛýÛBR AðXBï

ylû  ìþ|GByl. |awasuruFô asubanaH| kouBë 2002 ârAo} ðíõkðl Þú

ìÛlAoGBÚýíBðlû uõè×BküBqüò, uõè×BìPõÞvBqôë,  uõè×BìõðõìPõÞvýò ô

uõè×BÞýñõÞvBèýò koâõyQ @J|Krylû (21 kÚýÛú) Gú OpOýI 16%, 45%,

54% ô 74% ÞBø{ ìþ|üBGl. ÎéQ ÞBø{, AðPÛBë uõè×õðBìýl AqâõyQ Gú

@J ìƒþ|GƒByƒl(5). ìÛƒlAoÞƒBøƒ{ OPƒpAuýßéýò koâõyQ Gpû Æþ oô}

@J|KrÞpkó GB ìlR  qìBó|øBÿ  5, 01, 51, 02, 52 ô 03 kÚýÛú kokìBÿ |C|° 001 Gú

OpOýI 61%, 93%, 46%, 08%, 19% ô 59%  Gõk (8).  ìÛlAoÞBø{ ârAo} ylû

GƒpAÿ uƒBüƒpkAoôøƒBÿ kAìƒþ Æþ @J|KrÞpkó ÞíPpAqðPBüY Aüò OdÛýÜ ko

g¿õÁ Oýê|ìBüßõqüò AuQ  (81) Aâp̂ú Kñþ uýéýò |G| koìÛBGê  cpAoR

KƒBüƒlAoAuƒQ ô Æƒþ @J|KƒrÞpkó âõyQ clôk 4% @ó AqGýò oÖPú ô Gh{

qüBkÿ Aq@ó ôAok @J  ìþ| âpkk (5). GBÚýíBðlû dicolasaLkoâõyQ ìpÕ ko

Æƒþ @J|KƒrÞƒpkó OÓýýpAR Aðlá ô Gú ìÛlAo3/4% ÞBø{ üBÖQ. kooô}

@J|KƒrìÛƒlAoÿ AqkAoô ôAok @J ìƒþ| âƒpkk. koOhƒî ìpÕ @J|Krylû ìÛlAo

GýzPpÿ AqkAoô ô clôk   72% ÞBø{ üBÖQ (81). @J|KrÞpkó OBCSýpÿ GpìÛlAo

GBÚýíBðlû uõè×BìPBqüò âõyQ ðlAok  AìB  Æþ @ó uõè×BìPBqüò AqâõyQ Gú

kAgƒê ìƒBüƒÐ KhƒQ ìùƒBWƒpR ìƒþ|ðíƒBüƒl(61). @J|KƒrÞpkó OBCSýpGpìÛlAo

GBÚýíBðlû AuPpKPõìBüvýò Ohî ìpÕ ðlAok ( 9). GBÚýíBðlû nitcemrevi| ko

âƒõyƒQ ô ÞHƒl gõá ô âBô ô ìBøþ uBèíõó Æþ @J|KrÞpkó KBülAoGõkû ô

Gƒú|ÎéƒQ @ðßƒú ko@J ðƒBìdéƒõë AuƒQ Æþ @J|KrÞpkó ôAok ìdýÈ AÆpAÙ

ðíþ| âpkk (71). ||

ÎéƒQ ÞƒBøƒ{ Oýƒê|ìƒBüßƒõqüƒò Æƒþ KhQ kokoWú ðhvQ ìþ|OõAðl

Gú|ÎéQ AðPÛBë AqâõyQ Gú @J GByl. kooô} @J|Kr, GB @ðBèýr@J âõyQ

ìzhÀ yl ìÛlAoÿ AqOýê|ìBüßõqüò koOíBìþ ðíõðú|øBÿ Þú @J|Krylðl

Gú @J AðPÛBë KýlA Þpk. Aüò ìÛlAoGýò 8/11% OB  9/91% Oýê|ìBüßõqüò ðíõðú

gBï Gõk ( Wlôë 3). AcPíBë ìþ|oôk ìBGÛþ ÞBø{ Oýê|ìBüßõqüò Gú|ÎéQ

OƒhƒƒpüƒƒI ô OXƒrüƒú @ó Æƒþ cƒpAoR ô OHƒlüƒê Gƒú uƒBüƒpOƒpÞýHƒBR GƒByƒl.

Oýê|ìBüßõqüò ìdéõë ko@J Gõkû ô Aq@ðXBDþ Þú ìõÚÐ KhPò âõyQ @J Aq

kuƒQ ìƒþ|køƒl èƒnA ìƒþ|OõAó â×Q Ghzþ Aq@ðPþ|GýõOýà| øípA GB @J Aq

âõyQ gBoZ ìþ|yõðl. ||

GB OõWú Gú Aüñßú AÖrAü{ qìBó KhQ uHI ìþ|yõk kìBÿ ðíõðú|øB Gú
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uƒÇƒe GƒBæOƒpGƒpul ô ðíõðú ìlR Æõæðþ OpkoìÏpÅ kìB GBæ GByl ô Aq

@ðXBDýßú â×Pú yl Oýê|ìBüßõqüò Æþ KhPò OXrüú ìþ| âpkk yBül Gú|gBÆp

øíýƒò ìƒõÂƒõÑ GƒByƒl Þƒú Gýƒò ìÛlAoko¾l ÞBø{ Oýê|ìBüßõqüò GB kìB

ðíõðú|øB øíHvPãþ ôWõk kAok.

AqAüò OdÛýÜ ̂ñýò ìþ|OõAó ðPýXú| âýpÿ ðíõk ìÛBküpOýê|ìBüßõqüò

Æƒþ KhPƒò âƒõyƒQ ÞBø{ ìþ|üBGl ô kooô}|øBÿ ìhPéØ KhQ ìÛlAo

ÞƒBøƒ{ ìP×ƒBôR Gƒõkû  Þƒú GƒB OõWú Gú Aüò ìõok ìþ|OõAó â×Q kAkû|øBÿ

cƒB¾ƒê AqKƒBüƒ{ ìõAk gBï ðËýpâõyQ ðíþ|OõAðl GpAÿ ìdBuHú kouQ

ìÛlAokoüBÖQ oôqAðú Aüò OpÞýI koAðvBó ìõok AuP×Bkû ÚpAoâýpk. AqÆpÖþ

küãpìþ|OõAó â×Q GB oôyò yló Aüò cÛýÛQ Þú Oýê|ìBüßõqüò Æþ KhQ

ÞƒBøƒ{ ìƒþ|üƒBGƒl AcPíƒBë kAok |LRM| @ó OdƒQ OBCSýpÚpAoâýpk AèHPú Aüò

ìõÂõÑ ðýBqìñl ìÇBèÏBR GýzPpAuQ Gh¿õÁ Aó Þú  OdÛýÜ cBÂpko

yƒpAüÈ OXƒpGƒþ AðXBï ylû AuQ ô æqï AuQ WùQ ÞBoGpkÿ yló ðPBüY

OƒdƒÛƒýƒƒÜ,  ìƒƒÇƒBèÏƒú GƒB ðíƒõðƒú|øƒBÿ âƒõyƒQ Þƒú Gƒú|ÆƒõoÆHýÏƒþ kAoAÿ

Oýê|ìBüßõqüò øvPñl ìÇBèÏú Gú|¾õoR |)oviv ni(| AðXBï yõk. øí̀ñýò GB

OõWú Gú Aüñßú koOdÛýÛBR ìpGõÉ Gú ASpKpôuú|øBÿ Öp@ôoÿ GpOpÞýI A¾éþ

GƒBÚƒýƒíBðlû|øB AqWíéú Oýê|ìBüßõqüò, üßþ AqìõÂõÎBR ìùî ìd¿õæR

cƒB¾ƒê AqOƒXƒrüƒú @ðƒùƒB ìƒþ||||GƒByƒlKýzñùBk ìþ| âpkk koOdÛýÛBR GÏlÿ

yñBuBüþ Aüò OpÞýHBR ô AoqüBGþ ASpAR uî yñBuBüþ @ðùB  ìõok ìÇBèÏú ÚpAo

âýpk. ||

OzßpôÚlokAðþ
AqìÏƒBôðƒQ ìdPƒpï Kƒtôøzƒþ kAðzßƒlû kAìLryßþ kAðzãBû  OùpAó

WƒùƒƒQ cƒíƒƒBüƒƒQ AqAüƒƒò OƒdƒÛƒýƒƒÜ ô AqìƒƒpÞƒrOdÛýÛƒBR uƒî|yñƒBuƒþ ô

ìƒvƒíƒõìƒýƒQ|øƒBÿ kAìþ WùQ ÖpAøî ðíõkó AìßBðBR AðXBï Aüò Kpôsû,

ðùüQ OÛlüpô OzßpoA kAok.
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Abstract:
BACKGROUND:Antibiotic residue in food is a major concern from a health point of view.

Post-slaughter and pre-consumption processing such as cooking could affect residue.
OBJECTIVES: The purpose of this study is to survey the effect of boiling and microwave on
tilmicosin in chicken. METHODS: Chicken samples containing different tilmicosin amounts
cooked in boiling water and in the microwave. After cooking, tilmicosin amount was
determined by HPLC and its reduction percent amount due to cooking was calculated. Sample
temperature and weight reduction amount were determined after cooking. RESULTS: Boiling
and microwave resulted in significant tilmicosin reduction. In boiling method tilmicosin
reduction percentage became more by time increase; however, it was inversely related to
tilmicosin initial concentration. There was significant and positive correlation between
sample central temperature and tilmicosin reduction percentage. In microwave mehod,
tilmicosin reduction percentage was not influenced by time or tilmicosin initial
concentration. CONCLUSIONS: Tilmicosin reduces during cooking and its reduction amount
is different in various cooking method and, therefore surveillance data obtained from
tilmicosin concentrations in raw tissue such as meat are not directly applicable for consumer
exposure and dietary intake calculations when the whole cooked product is consumed.

Key words: boiling, drug residue, meat, microwave, Tilmicosin.
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Figure  Legends  and  Table  Captions

Table 1.  Tilmicosin amount, weight and central temperature of samples after cooking. (*)Tilmicosin amount in raw sample (10 g).
(**)Sample weight before cooking was 10 g. (a) Different small superscript letters indicate significant differences (p<0.05) within each row.

Table 2. Reduction percentage amount of tilmicosin in meat after cooking by microwave. (A) The same capital superscript letters indicate
no significant differences (p<0.05) within each row. a The same small superscript letters indicate no significant differences (p<0.05) within
each column.

Table 3. Reduction percentage amount of tilmicosin in meat after boiling. (A) Different capital superscript letters indicate no significant
differences (p<0.05) within each row. (a) Different small superscript letters indicate significant differences (p<0.05) within each column.
Values in parenthesis indicate the first tilmicosin percentage found in broth.
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