
WlAuBqÿ üà uõüú Gõìþ GBuýéõx èýßñþ|ÖõoìýwOõèýl Þññlû 

@ðrüî @è×B @ìýçqAqìñBGÐ âpï AuPBó uíñBó

kÞPpìXýl ìÛHéþ*1, cíýl ðõyýpÿ2||
1AuPBküBo, kAðzãBû @qAkAuçìþ, ôAcl kAìÓBó, âpôû ìýßpôGýõèõsÿ 

2ÞBoyñBx Aoyl,  kAðzãBû @qAk Auçìþ, ôAcl Úî, âpôû ìýßpôGýõèõsÿ

^ßýlû

uBGÛú ôølÙ:||@ìýçqüßþ Aq@ðrüî|øBÿ ¾ñÏPþ ìùî ìþ|GByl Þú ko¾ñBüÐ ÒnAüþ, Oõèýl  yõüñlû øB, Oõèýl âéõÞr, ðvBWþ ôÞBÒn|uBqÿ ÞBoGpk

kAok. GBuýéõx|øB, Aqìùî|Opüò ìýßpôAoâBðývî|øBÿ Oõèýl Þññlû @ìýçqôKpôOEBqìþ|GByñl. ølÙ AqAüò Ktôø{ WlAuBqÿ GBuýéõx|

|âpìBkôuQ ìõèl @ðrüî @è×B– @ìýçqAqìñBGÐ âpï AuPBó uíñBó ôOÏýýò ÖÏBèýQ @ðrüî @è×B– @ìýçqìþ|GByl. ||

ìõAk ôoô}|øB:||Gú ¾õoR O¿BkÖþ ðíõðú|øBÿ gBá ôÞõk AqìdýÈ ô@J Aq^zíú|øBÿ @J âpï AuPBó WíÐ|@ôoÿ yl. Kw AqOùýú oÚQ,

ðíõðú|øB Gpoôÿ ìdýÈ ÞzQ ðzBuPú @âBoÞzQ ôuLw AqðËpOõèýl @ìýçqìõok Gpouþ ÚpAoâpÖPñl. ÖÏBèýQ @ðrüî @è×B – @ìýçqOõèýlÿ Gú

ôuýéú GBÞPpÿ|øBÿ WlA ylû GB AuP×Bkû Aqoô} kÿ|ðýPpô|uBèývýéýà Auýl |)SND(| AðlAqû|âýpÿ yl.

üBÖPú øB:||AqGýò 01 ðíõðú GBÞPpÿ Oõèýl Þññlû @ìýçqWlA ylû, kôðíõðú kAoAÿ GýzPpüò ìýrAó ÖÏBèýQ |lm/u|5/401 ô|lm/u|2/16 Gõkðl. øpkô

ðíõðú ìPÏéÜ Gú Wñw GBuýéõx|øB Gõkû Þú Aôèþ ìrôÖýê ôkôìþ âpìBkôuQ Gõk. GB OõWú Gú Wlôë GBuýéõx|øBÿ ÞPBJ Gpâþ ìzhÀ âpkül Þú

ðíõðú âpìBkôuQ ìPÏéÜ Gú âõðú GBuýéõx èýßñþ|Öpìýw||ìþ|GByl. ||

ðPýXú âýpÿ: GB OõWú Gú ì¿pÙ GBæÿ @ðrüî @ìýçqôÎlï Oõèýl Aüò @ðrüî koAüpAó, uõüú GBÞPpüBüþ GBuýéõx èýßñþ|Öpìýw||WlA ylû koAüò

Ktôø{ GBOõAó Oõèýl |lm/u|2/16 @ðrüî @ìýçqìþ|OõAðl Kw AqOÓýýpAR sðPýßþ Gú ÎñõAó üà ÞBðlül ìñBuI WùQ Oõèýl Aüò @ðrüî ìõok AuP×Bkû

ÚpAoâýpk.

ôAsâBó Þéýlÿ:||GBuýéõx èýßñþ|Öõoìýw, @è×B @ìýçq, ̂zíú @J âpï

koüBÖQ ìÛBèú: gpkAk 88    Knüp} GpAÿ ̂BN:| ìpkAk 88 

ìÛlìú

AÒéI ìýßpôAoâBðývî|øB @ðrüî|øBüþ oA Þú üà ôAÞñ{ oA ølAüQ ìþ

Þññl Oõèýl ìþ|ðíBüñl, AìB ìÛlAo@ðrüî|øBÿ Oõèýl ylû ko

AoâBðývî|øBÿ ìhPéØ ìP×BôR AuQ. koøñãBï yñBuBüþ üà

ìýßpôAoâBðývî ìõèl üà @ðrüî ìÇéõJ, GpAÿ OHlüê @ó Gú uõüú

ìñBuI koìÛýBx OXBoOþ ̂ñl ìpcéú Âpôoÿ AuQ. ðhvQ

@ðßú üà uõüú ¾ñÏPþ gõJ ìÛlAoqüBkÿ @ðrüî GB OpAÞî GBæ Oõèýl

Þñl. ÎíõìB uõüú ôczþ @ðrüî ìÇéõJ oA koìÛBküpÞíPpAqðýBq

OXBoOþ Oõèýl ìþ|Þñl. koìpcéú GÏl GBül ìùBoÞBOBèýPýßþ oA ÞBø{

kAkû üB oÖÐ Þpk Þú GpAÿ AðXBï Aüò ÞBoìþ|OõAó AqOÓýýpAR sðPýßþ ô

üB Gùýñú|uBqÿ ìdýÈ AuP×Bkû Þpk. @ìýçqøB, KpôOEBqøB, èýLBqôuéõæq

Aqìùî|Opüò @ðrüî|øBÿ Aoqyíñl AqðËpOXBoÿ øvPñl (1 ô2).

@ìýçqøB @ðrüî|øBüþ øvPñl Þú ðzBuPú oA øýloôèýrìþ|Þññl. ¾ñBüÐ

OHlüéþ ðzBuPú Gú âéõÞr, Oõèýl Aèßê AqìñHÐ ðzBuPú Aÿ, ¾ñBüÐ *( @kox GpAÿ ìßBOHú: kAìÓBó, WBkû ̂zíú Îéþ, kAðzãBû @qAk Auçìþ ôAcl kAìÓBó,

kAðzßlû Îéõï KBüú, âpôû ìýßpôGýõèõsÿ  Oé×ò: 2168 122 2190 | 

KvQ AèßPpôðýà:moc.liamg@255ilebhgoM

ìXéú kðýBÿ ìýßpôJ øB
uBë kôï, yíBoû |uõï,|KBüýr8831

||¾×dBR061-551



Oõèýl ÞBÒn, ¾ñBüÐ ðvBWþ, ¾ñBüÐ ÒnAüþ ô¾ñBüÐ Oõèýl Þññlû

yõüñlû|øB ìùî|Opüò qìýñú|øBÿ ÞBoGpkÿ @ìýçqøB ìþ|GByñl (2, 3 ô4).

@è×B @ìýçqøB Gú|ôuýéú OÏlAk qüBkÿ AqGBÞPpÿ|øB ôÚBob|øB Oõèýl

ìþ|yõðl. Aüò @ðrüî|øB GpAuBx ìýrAó ìBüÐ|uBqÿ ðzBuPú (ASp

uBÞBoôsðýà), |Hp| Gùýñú, ìdlôkû kìBüþ ôìýrAó KBülAoÿ ÆHÛú

Gñlÿ ìþ|yõðl. ìùî|Opüò GBÞPpÿ|øBÿ Oõèýl Þññlû @è×B @ìýçqÎHBoOñl

Aq: GBuýéõx uõGPýéýw, GBuýéõx upDõx, GBuýéõx

@ìýéõèýßõÖByýñw, GBuýéõx Þõ@âõæðw, GBuýéõx Kéþ|ìýßvB (ðBï

Wlül @ó axymylop sullicabineaP(, GBuýéõx AuPEBoôOpìõÖýéõx

(ðBï Wlül @ósulihpomrehtoraets sullicabaeG(, GBuýéõx

ÞBèlôèýPýßõx||ôWñw|øBüþ ìBðñl ìýßpôÞõÞõx, uõkôìõðBx,

@oOpôGBÞPp, AypüzýB, KpôOEõx, OpìõìñõuLõoA ô||upAyýB||(5 ô6). Aq

ÚBob|øBÿ ìùî Oõèýl Þññlû ìþ|OõAó Kývýéõìývw

|(secymiliceaP(| oA ðBï Gpk Þú @è×B @ìýçqìÛBôï Gú cpAoR ôÖÏBë

koìXBôoR Þévýî ôÞHBèQ Oõèýl ìþ|Þñl (7).

üßþ Aqìùî|Opüò uõüú|øBÿ ¾ñÏPþ Þú kocBë cBÂpOõuÈ

ypÞQ|øBÿ Oõèýl Þññlû @è×B @ìýçqAuP×Bkû ìþ|yõk |CL lymamreT|

ðBï kAok. Aüò uõüú Aqâõðú GBuýéõx èýßñþ|Öõoìýw||AuQ Þú GB

oô}|øBÿ ìùñluþ sðPýà ̂ùBoWù{ Gpoôÿ só @è×B @ìýçq@ó

AüXBk ylû ôkoðPýXú KBülAoÿ @ðrüî Oõèýlÿ kokìB ô|Hp| GBæ ô

ÒéËQ Þévýî KBüýò  GýzPpylû AuQ (4).

Gú ìñËõoOõèýl @è×B @ìýçqAqÖpìBðPõoøBÿ 002-021 ørAoèýPpÿ ô

ìdýÈ ÞzQ GB OpÞýI 5% ðzBuPú, 65/0% |
3

ON
4

HN|, 82/0%

uýPpAR ulüî, 31/0% |4OP
2

HK|, 50/0% |
4

OSOgM|, 1%

|
2

lCaC|, 5/0% KLPõó, 2/0% Î¿Boû ìhípô|Hp| GpAGpGB 8/6

AuP×Bkû ìþ|yõk (4 ô5). Oõèýl @è×B @ìýçqGú ôuýéú ̂ñl só OñËýî

ìþ|yõk (4). só @è×B @ìýçqGBuýéõuþ kAoAÿ AðlAqû 8491 GBqGõkû ô

384 Auýl @ìýñú GB KpôOEýñþ GB ôqó ìõèßõèþ 00255 kAèPõó Þl

ìþ|Þñl. só @è×B @ìýçqGBuýéõx èýßñþ|Öõoìýw||5/46% yHBøQ GB

@è×B @ìýçqsDõGBuýéõx AuPEBoôOpìõÖýéõx||ô3/08% yHBøQ GB

@è×B @ìýçqGBuýéõx@ìýéõèýßõÖByýñw||kAok (8 ô9). GBÞPpÿ

|snairav airucoK| y{ yßê ìhPéØ @è×B @ìýçqOõèýl ìþ|Þñl

Þú kôìýò AO¿Bë Gú ðzBuPú Aüò AyßBë Gú GÛýú @ìýçqøB yHBøQ kAok

(01). kouBë 8002 @ìýçqÿ Aqüà GBuýéõx||WlA âpkül Þú GB GÛýú

@ìýçqøBÿ GBuýéõuþ AqðËpOpAkÙ Auýl @ìýñú|Aÿ O×BôR qüBkÿ

kAyQ ôGú ÎñõAó üà @ìýçqWlül ìÏpÖþ âpkül (11).

ðýBquBèýBðú @ìýçqì¿pÖþ koAüpAó GBèÔ Gp001 Oò kouBë AuQ Þú

ìPBu×Bðú OíBìþ @ó AqgBoZ ÞzõoôAok ìþ|yõk. ølÙ AqAüò

Ktôø{, WlAuBqÿ üà uõüú GBuýéõx||âpìBkôuQ AqìñBGÐ âpï

ÆHýÏþ AuPBó uíñBó ôGùýñú uBqÿ @ó Gú ìñËõoOõèýl @ìýçqAuQ.

ìõAk ôoô} øB

AèØ) Oùýú ôÞzQ ðíõðú øB ||

Oùýú ðíõðú @J:GpAÿ ðíõðú|âýpÿ Aq^zíú @J âpï üà èõèú 05

ìýéþ|èýPpÿ AuPpüê ôüà ÊpÙ ̂ùBoèýPpÿ Oùýú yl. èõèú 05

ìýéþ|èýPpÿ Gú ÎíÜ clôk ðýî ìPpÿ @J ̂zíú ìñPÛê ôkoJ @ó GBq

ylû ôKw AqKpyló, koqüp@J ko@ó GvPú ylû ôuLw Gú ìñËõo

ÞzQ Gú @qìBüzãBû ìñPÛê âpkül. AqÊpÙ ̂ùBoèýPpÿ ðýrGpAÿ

uBgQ ìdýÈ ÞzQ Aq@J ̂zíú AuP×Bkû yl.

Oùýú ðíõðú gBá:Aquú ìñÇÛú kAgê kAðzãBû @qAk Auçìþ ôAcl

kAìÓBó Þú OdQ OBSýpkìBÿ oôqAðú GBæ ÚpAokAoðl GB AuP×Bkû Aqüà

kuPß{ AuPpüê gBá Gú kAgê èõèú 05 ìýéþ èýPpÿ AðPÛBë kAkû ôGú

@qìBüzãBû ìñPÛê âpkül.

Oùýú ðíõðú Þõk cýõAðþ:Aqüßþ AqkAìlAoÿ øBÿ AÆpÙ kAìÓBó Þú

kAoAÿ Þõk kAìþ âpï GB kìBÿ clôk 55 koWú uBðPþ|âpAk ìþ|GByl GB

AuP×Bkû Aqüà Þývú Öpüroclôk 02 âpï WíÐ|@ôoÿ ôGú @qìBüzãBû

ìñPÛê âpkül.

ÞzQ ðíõðú @J: GB OõWú Gú Aüñßú OpÞýI yýíýBüþ ̂zíú @J âpï

ìzhÀ ðHõk, Aq@J ̂zíú GpAÿ Oùýú ìdýÈ ÞzQ ðzBuPú @âBo

AuP×Bkû yl. koôAÚÐ Gú WBÿ @J ìÛÇp, Aq@J ̂zíú @J âpï GpAÿ

Oùýú ìdýÈ ðzBuPú @âBoAuP×Bkû yl ôuLw AOõÞçôâpkül. Kw Aq

@ìBkû yló KéýQ|øBÿ ìdýÈ ÞzQ, Aqðíõðú @J Gú OpOýI |

Lm|5/1, |Lm|3 ô|Lm|5/4 koypAüÈ AuPpüê ko00031 kôoko

kÚýÛú Gú ìlR 5 kÚýÛú uBðPpü×õsÞpkû ôouõJ cB¾éú ko001

ìýßpôèýPpAqìdéõë oôüþ @ó uõuLBðvýõó ylû ôuLw Gpoôÿ

KéýQ|øBÿ ðzBuPú @âBoOùýú ylû ÞzQ kAkû ylðl. øí̀ñýò 001
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ìýßpôèýPpðýrAqðíõðú @J Gú|ÆõoìvPÛýî ÞzQ kAkû yl.

ÞzQ ðíõðú gBá ôÞõk: üà âpï Aqðíõðú|øBÿ gBá ôÞõk AðPÛBë

kAkû ylû Gú @qìBüzãBû WlAâBðú ko9 ìýéþ èýPpupï Öýrüõèõsÿ

AuPpüê uõuLBðvýõó ylû ôKw Aq01 kÚýÛú uBÞò ânAyPò ðíõðú

ôoAuI yló moAR uñãýò, ìdéõë oôüþ Gú OpOýI OB üà kû ørAoï

GB upï Öýrüõèõsÿ AuPpüê oÚýÜ yl. koìpcéú GÏl 001 ìýßpôèýPpAq

ðíõðú|øBÿ oÚýÜ ylû 001/1, 0001/1 ô00001/1 Gpoôÿ ìdýÈ

ÞzQ ðzBuPú @âBoÞzQ kAkû yl.

J) Gpouþ Þéñþ øBÿ oyl Þpkû ôgBèÀ uBqÿ øpðíõðú GÇõo

WlAâBðú: ðíõðú|øBÿ oyl Þpkû AqðËpìzh¿BR Þéñþ Gpouþ ô

uLw AqøpðõÑ Þéñþ Gú|ÆõoìXrA Gpoôÿ ìdýÈ ÞzQ ðõOpüñQ

@âBoGú|¾õoR gÇþ ÞzQ kAkû yl OB ðíõðú|øB gBèÀ âpkðl.

uLw GB AuP×Bkû Aqoô} oðä @ìýrÿ âpï ôAuLõoOÏýýò øõüQ

ìÛlìBOþ âpkül.

Z) Gpouþ Aôèýú Oõèýl @ìýçq:||øpðíõðú GBÞPpÿ gBèÀ ylû Gpoôÿ

ìdýÈ ÞzQ ðzBuPú @âBoÞzQ kAkû yl ôKw AqâpìBânAoÿ Gú

ìlR 42 uBÎQ koâpìhBðú 73 koWú, GB AuP×Bkû Aqèõâê øBèú

OXrüú ðzBuPú AoqüBGþ yl (8) ôÞéñþ|øBÿ kAoAÿ øBèú Groå|Op

GpAÿ ìpcéú GÏl AðPhBJ ylðl. ||

k) OBüýl ÖÏBèýQ @ìýçqÿ: Kw AqWlAuBqÿ uõüú|øBÿ @ìýçqìTHQ Aqoô}

|SND |(2 ô21) GpAÿ Gpouþ ìýrAó ÖÏBèýQ @ìýçqOõèýlÿ AuP×Bkû yl. GpAÿ

Aüò ìñËõoüà èõN KpAqGBÞPpÿ AqKéýQ OBqû ÞzQ kAkû ylû Gú

|Lm|05 ìdýÈ ÞzQ Oõèýl @ìýçq(|L/g|6 KLPõó GBÞPpüõèõsüßBë,

L/g|5/0 |O
2

H7.
4

OSgM|, |L/g|5/0 |lCK|, |L/g|1 ðzBuPú) AÂBÖú

âpkül ôkoAðßõGBOõoyýßpkAoGú ìlR 42 uBÎQ ko73 koWú

uBðPþ|âpAk kokôo|mpr|051 âpìBânAoÿ âpkül. uLw |Lm|1 Aq

ìdýÈ üBk ylû Gú |Lm|4 @J ìÛÇpAuPpüê AÂBÖú ôkoÆõë ìõZ

006 ðBðõìPpOõuÈ AuLßPpôÖPõìPpWnJ @ó uñXýlû yl. koìpcéú

GÏl |Lm|1 AqìdýÈ oÚýÜ ylû kAoAÿ |50.0±5.0=DO| Gú|Lm|05 Aq

ìdýÈ Oõèýl @ìýçqAÖrôkû ôkoyýßpèpqAó AðßõGBOõoGú ìlR 042

uBÎQ kokìBÿ 73 koWú uBðPþ|âpAk kokôo|mpr|051 ÚpAokAkû

yl. |Lm|5/1 AqìdýÈ ÞzQ Gú ìlR 01 kÚýÛú kokôo|mpr|0005

uBðPpü×ýõsâpkül ô|Lm|1 Aqìdéõë oôüþ (@ðrüî gBï) WlA ylû ô

Gú èõèú OvQ AuPpüê AÂBÖú âpkül. uLwLm|1 ðzBuPú 1 ko¾l Gú

@ó AÂBÖú Þpkû ôkokìBÿ 04 koWú uBðPþ|âpAk Gú ìlR 03 kÚýÛú

ÚpAokAkû yl. koðùBüQ ôAÞñ{ Gú ôuýéú AÂBÖú Þpkó |Lm|2 ìÏpÙ

kÿ|ðýPpôuBèývýéýà Auýl |)SND|) ìPõÚØ âpkül ôylR oðä

(WnJ) ko045 ðBðõìPpGpouþ âpkül. @ðrüî @ìýçqAuPBðlAok ô

|SND| AqypÞQ uýãíB, KLPõó GBÞPpüõèõsüßBë, ðzBuPú ôìdýÈ

ÞzQ GpAüò øBoR Aüñ×ýõsó GpAV |(.I.H.B|) AqypÞQ ìpá Oùýú

ylðl.

û) ouî ìñdñþ AuPBðlAok ÖÏBèýQ @ìýçq: GpAÿ GluQ @ôokó ìýrAó

ÖÏBèýQ @ìýçqÿ ðíõðú|øBÿ WlA ylû, ìñdñþ AuPBðlAok ÖÏBèýQ @ìýçq

GB AuP×Bkû AqoÚQ|øBÿ 42, 03, 63, 24, 84, 45, 06, 66, 27, 87,

48, 09, 69, 201 ô801 ôAcl @ìýçqAuPBðlAok uýãíB (|gm/u|3) ô

oô} |SND| ôgõAðló WnJ ko|mn|045 ouî âpkül. ||

ô) OÏýýò øõüQ GBÞPpÿ|øB: AqGýò GBÞPpÿ|øBÿ WlA ylû üßþ Aq

AðõAÑ GBuýéõx|øBÿ âpï ìTHQ âpìBkôuQ AðPhBJ ôGpAuBx WlAôë

ÞPBJ |ygoloiretcaB citametsyS fo launaM s'yegreB| ô

OvQ|øBÿ GýõyýíýBüþ, GBÞPpÿ|øBÿ üBk ylû kocl âõðú OÏýýò

øõüQ âpkül (31).
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Wlôë 1:ÒéËQ|øBÿ @ðrüî ôWnJ @ó|øB GB oô} |.SND|



ðPBüY

AèØ) ðPBüY cB¾ê AqÞzQ ðíõðú|øB: AqÞzQ ðíõðú ̂zíú @J

âpï Gpoôÿ KéýQ ðzBuPú @âBoGB OõWú Gú ìzh¿BR ÊBøpÿ kô

ðõÑ ôAqÞzQ ðíõðú|øBÿ gBá ìXíõÎB y{ ðõÑ Þéñþ yñBuBüþ

âpkül. AìB AqÞzQ ðíõðú Þõk Gpoôÿ ìdýÈ ðzBuPú @âBoøýa

oylÿ ìzBølû ðãpkül. øpkôðíõðú GBÞPpÿ WlA ylû Aq@J

^zíú âpï, GBuýê|øBÿ âpï ìTHQ GB Æõë clôk 4-3 ìýßpôìPpô

AuLõoGýÃþ yßê ôðrküà Gú AðPùB Gõkðl. OíBìþ WlAüú|øBÿ ðíõðú

gBá ðýrGBuýéõx||âpï ìTHQ ôkAoAÿ AuLõoGýÃþ yßê ôðrküà

Gú AðPùB Gõkðl. OñùB ðíõðú Þéñþ yíBoû 2 AuLõoGroâPpAqÚÇpGBÞPpÿ

|)nellows(| oA kAyQ.

J) ðPBüY Gpouþ Aôèýú Oõèýl @ìýçqGpoôÿ ìdýÈ ðzBuPú @âBo: ko

AÆpAÙ OíBï GBÞPpÿ|øBÿ ÞzQ kAkû ylû øBèú y×BÙ ìzBølû âpkül

AìB ÚÇpøBèú|øBÿ AüXBk ylû koìõok ðíõðú|øB ìP×BôR Gõk Þú

GýzPpüò ÚÇpøBèú ìpGõÉ Gú Þéñþ|øBÿ 1 ðíõðú gBá |)1csnm(| ô

üà ðíõðú @J |)1cwnm(| Gõk.

Z) ouî ìñdñþ AuPBðlAok Gpouþ ìýrAó @ìýçq: GpAÿ Gpouþ ìýrAó

@ìýçqAGPlA ìñdñþ AuPBðlAok Gpouþ ìýrAó @ìýçqGB AuP×Bkû Aq

ÒéËQ|øBÿ ìhPéØ @ðrüî @è×B @ìýçquýãíB |)gm/u3(| ôoô}

|SND| GB AuP×Bkû Aqðpï AÖrAo|lecxE| Opuýî âpkül. koWlôë 1

ÒéËQ|øBÿ ìhPéØ @ðrüî ôWnJ @ó|øB GB oô} |SND| ôìñdñþ

@ó koO¿õüp1 ðzBó kAkû ylû AuQ.

û) Gpouþ ìýrAó @ìýçqOõèýlÿ Gú|ôuýéú GBÞPpÿ|øBÿ WlA ylû: GpAÿ

GluQ @ôokó ìlR qìBó ìñBuI Oõèýl @ìýçqAGPlA KBoAìPpqìBó Gp

oôÿ ðíõðú yíBoû 1 gBá)1csnm(| Gpouþ âpkül Gú Aüò ¾õoR

Þú GBÞPpÿ koìdýÈ Oõèýl @ìýçqÞzQ kAkû ylû ôkoAðßõGBOõo

yýßpkAoÚpAokAkû ylû ôuLw ìýrAó @ìýçqGB AuP×Bkû Aqoô}

|SND| ôìÛBüvú GB ìñdñþ AuPBðlAok koqìBó øBÿ 42, 84, 27, 69

ô021 uBÎQ Gú OpOýI 2/52, 59/64, 6/401, 7/87 ô2/02 Gõk.

Gú Aüò OpOýI GýzPpüò ìýrAó @ìýçqKw Aq27 uBÎQ âpìBânAoÿ

koìdýÈ Gõk ôKw Aq@ó ìýrAó @ó ÞBø{ kAyQ.

GB OõWú Gú Aüò ðPBüY, ìýrAó @ìýçqOõèýlÿ Gú|ôuýéú OíBï ðíõðú|øBÿ

WlA ylû ÆHÜ oôyþ Þú ÚHç OõÂýe kAkû ylû Gpouþ âpkül Þú

ðPBüY koWlôë 2 @ìlû AuQ.

øíBó|âõðú Þú ìçcËú ìþ|yõk uõüú yíBoû 1 WlA ylû AqgBá

|)1csnm(| ôðíõðú yíBoû 1 WlA ylû Aq@J (|1cwnm|) Gú OpOýI

GýzPpüò ìýrAó Oõèýl @ìýçq|lm/u|501 ô|lm/u|2/16 ðvHQ Gú GÛýú

uõüú|øBÿ WlA ylû oA kAyPñl. GpAÿ AoqüBGþ âpìB kôuQ Gõkó

GBÞPpÿ|øBÿ üBk ylû kokìBøBÿ 54, 05, 55, 06 ô56 ÞzQ kAkû

ylðl. ðPBüY ðzBó kAk Þú uõüú |1cwnm| âpìBkôuQ ìþ|GByl. GB

AuP×Bkû AqOvQ|øBÿ GýõyýíýBüþ ôÚñlÿ ìÇBGÜ WlAôë ÞPBJ

Gpâþ (41) ìzhÀ yl Þú GBÞPpÿ üBk ylû ìPÏéÜ Gú Wñw ôâõðú

GBuýéõx èýßñþ|Öõoìýw||ìþ|GByl.

GdU

@ìýçqAq@ðrüî|øBÿ ìùî ¾ñÏPþ ìþ|GByl Þú ì¿BoÙ ìhPé×þ

kAyPú ôuBæðú ̂ñl ¾l Oò Aq@ó ì¿pÙ ìþ|âpkk. clôk 05
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yßê 1:ìñdñþ AuPBðlAok Gpouþ ìýrAó @ìýçq.

Wlôë2: Gpouþ ìýrAó @ìýçqOõèýlÿ Gõuýéú GBÞPpÿ øBÿ WlA ylû AqgBá ô@J



GBÞPpÿ ôÚBob @ìýçqOõèýl ìþ|Þññl. GBoqOpüò @ó|øB âõðú|øBÿ

GBuýéõx||ðËýpGBuýéõx uõGPýéýw||ôGBuýéõx èýßñþ|Öõoìýw|

|ìþ|GByñl. uõüú|øBÿ ìùî ¾ñÏPþ Oõèýl Þññlû @ìýçqAqìñBGÐ ÆHýÏþ Gú

g¿õÁ ìñBGÐ âpï ìBðñl ̂zíú|øBÿ @J âpï WlA ylû Aðl (3-1).

GB OõWú Gú Aüò|Þú GpAÿ Oõèýl @ðrüî|øBÿ ¾ñÏPþ ðýBqGú uõüú ìñBuI

ôuLw Oßñõèõsÿ ìpGõÆú ìþ|GByl ølÙ A¾éþ Aüò Ktôø{

WlAuBqÿ uõüú|øBÿ âpìBkôuQ Oõèýl Þññlû @ìýçqAqìñBGÐ âpï

uíñBó Gõk. Gú øíýò ìñËõoìzBGú AÞTpOdÛýÛBR Gú Îíê @ìlû ko

Aüò qìýñú AqgBá ô@J ̂zíú @J âpï AuP×Bkû âpkül. AèHPú Gp

gçÙ ìÛBæR ìõWõk AqÞõk @èþ ðýrkoAüò OdÛýÜ AuP×Bkû âpkül

Þú ÖBÚl uõüú Oõèýl Þññlû @ìýçqGõk. AqÞzQ ðíõðú|øB, ìÇBGÜ AðPËBo,

OÏlAk ôðõÑ Þéñþ|øBÿ AüXBk ylû AqÞzQ gBá ðvHQ Gú @J GýzPp

Gõk ôOíBìþ WlAüú|øB ðýrGBÞPpÿ âpï ìTHQ AuLõokAoGõkðl. ||

GpAÿ Gpouþ ìýrAó kÚýÜ @ìýçqOõèýlÿ ìBðñl AÞTpìñBGÐ Aqoô}

|SND| AuP×Bkû yl AìB WùQ ouî ìñdñþ AuPBðlAok Aq@ðrüî

AuPBðlAok AuP×Bkû âpkül kocBèþ|Þú koìñBGÐ AqÒéËQ|øBÿ

ìhPéØ âéõÞrAuP×Bkû ylû AuQ Þú kÚQ @ó KBüýò OpAqAuP×Bkû Aq

ÒéËQ|øBÿ ìhPéØ @ðrüî AuPBðlAok ìþ|GByl. GB AuP×Bkû AqAüò

oô} ìzhÀ yl Þú üà ðíõðú WlA ylû AqgBá clôk|

lm/u|501 @ìýçqOõèýl ìþ|Þñl Þú Aüò ìýrAó ðvHQ Gú @ìýçqOõèýlÿ

OõuÈ uõüú|øBÿ WlA ylû AqìñBGÐ ÆHýÏþ koìñBGÐ küãpGýzPp

AuQ, AìB ìPBu×Bðú Aüò uõüú âpìBkôuQ ðHõk. kouBë 8002 OõuÈ

|uiL| ôøíßBoAó uõüú Aÿ AqWñw GBuýéõx||ìÛBôï Gú âpìB GB Oõèýl

|lm/u|35 @ìýçqWlA âpkül. koAüò OdÛýÜ uõüú kôï WlA ylû Aq

@J âpï, kAoAÿ OõAðBüþ Oõèýlgm/u|2/16 @ìýçqôìPÏéÜ Gú âõðú

GBuýéõx èýßñþ|Öõoìýw|Gõk.Aüò âõðú Aqìùî|Opüò âõðú|øBÿ ìõok

AuP×Bkû WùQ Oõèýl ¾ñÏPþ @ìýçqAuQ Þú GB @qìBü{|øBÿ GýzPp

ìþ|OõAó AcPíBë AuP×Bkû AqAüò uõüú WlA ylû oA  Gpouþ Þpk. ko

@üñlû ìþ|OõAó GB oüHõOBüLýñä ôOÏýýò ußBðw só @ìýçq@ó Wlül

Gõkó uõüú ô@ðrüî oA Gpouþ Þpk.

OzßpôÚlokAðþ

ðõüvñlâBó Aüò ìÛBèú AqìvEõèýò ìdPpï kAðzãBû @qAk Auçìþ ôAcl

kAìÓBó Gú kèýê cíBüQ|øBÿ AWpAüþ ÞíBë AìPñBó oA kAoðl.

kðýBÿ ìýßpôJ øB|, uBëkôï, yíBoû uõï, 8831, WlAuBqÿ üà uõüú Gõìþ GBuýéõx èýßñþ|Öõoìýw Oõèýl Þññlû @ðrüî @è×B @ìýçqAqìñBGÐ âpï AuPBó uíñBó, kÞPpìXýl ìÛHéþôøíßBoAó

159

References
1) Boyer, E.W., and M. B. Ingle. Extracellular alkaline amylase from a Bacillus species. J.

Bacteriol, 1972; 110:992-1000.
2) Ivanova, V., E. Dobreva, E. Emanuilova. Purification and characterization of thermostable

alpha-amylase from Bacillus licheniformis. J. Biotechnol, 1993; 28, 277-289.
3) Upadek, H., and B. Kottwitz. Application of amylases in detergents. In J. H. van Ee, O.

Misset, and E. J. Baas (ed.), Enzymes in detergency. Marcel Dekker, Inc., New York. 1997;
p. 203-212

4) Van der Laan, J. M. May  Novel amylolytic enzymes derived from the B. licheniformis, hav-
ing improved characteristics.International patent, 1995; WO 95/35382.

5) Van der Maarel, M.J.E.C., Van der Veen, B., Uitdehaag J.C.M., and H. Leemhuis. Properties
and applications of starch-converting enzymes of the alfa amylase family (Reviev article).
J. Bacteriol, 2002; 94: 137-155 

6) Shafiei M, Ziaee AA, Amoozegar MA., Purification and characterization of an organic-sol-
vent-tolerant halophilic α-amylase from the moderately halophilic Nesterenkonia sp. strain
F. J Ind Microbiol Biotechnol, 2011; 38(2): 275-81

7) Michelin M, Silva TM, Benassi VM, Peixoto-Nogueira SC, Moraes LA, Leão JM, Jorge
JA, Terenzi HF, Polizeli Mde L., Purification and characterization of a thermostable α-amy-
lase produced by the fungus Paecilomyces variotii. Carbohydr Res., 2010; 2 (16): 2348-53.



kðýBÿ ìýßpôJ øB|, uBëkôï, yíBoû uõï, 8831, WlAuBqÿ üà uõüú Gõìþ GBuýéõx èýßñþ|Öõoìýw Oõèýl Þññlû @ðrüî @è×B @ìýçqAqìñBGÐ âpï AuPBó uíñBó, kÞPpìXýl ìÛHéþôøíßBoAó

160

8) Nakajima, R., T. Imanaka, and S. Aiba. Comparison of amino acid sequences of eleven dif-
ferent α-amylase. Appl. Microbiol. Biotechnol, 1986; 23: 355-60.

9) Nakajima, R., T. Imanaka, and S. Aiba. Nucleotide sequence of the Bacillus stearother-
mophilus α-amylase gene. J. Bacteriol, 1985; 163: 401-6.

10) Yamaguchi R, Tokunaga H, Ishibashi M, Arakawa T, Tokunaga M., Salt-dependent ther-
mo-reversible α-amylase: cloning and characterization of halophilic α-amylase from mod-
erately halophilic bacterium, Kocuria varians. Appl Microbiol Biotechnol, 2011; 89(3):
673-84

11) Liu XD, Xu Y,A novel raw starch digesting alpha-amylase from a newly isolated Bacillus
sp. YX-1: purification and characterization. Bioresour Technol. 2008, 99(10):4315-20. 

12) Harley M, Prescott J., Laboratory exercise in microbiology, 2002; Fifth edition. The
McGraw Hill, 

13) Stefanova, M., E. Emanuilova. Characterization of a thermostable alphaamylase from
Bacillus brevis. Eur. J. Biochem., 1992; 207, 345-9.

14) Brenner D.J., Krieg N.R., Statey J.T., Bergey’s manual systematic bacteriology, vol 2, part
B, Springer. 



Isolation of a Native Bacillus licheniformis Amylase 
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Abstract
Background and Objectives: Amylase is one of the important industrial

enzymes, which is used in the food industry, detergent production, glucose, tex-
tile, and paper making. Bacillus spp. are considered as a major amylase and pro-
tease producer microorganisms. The main purpose for the study is isolating amy-
lase positive thermophile Bacillus spp. from hot sources of Semnan province.

Material and Methods: Soil, fertilizer and water samples were collected from
environment and the hot springs. After dilution preparation, samples were cul-
tured on starch agar medium and then, potential of amylase producing was meas-
ured. Alpha-amylase enzyme activity of isolates was measured using di-nitro sal-
icylic acid (DNS) method.

Results: Among 10 amylase producing isolated bacteria, two samples showed
the highest amylase activity, 104.5u/ml and 61.2u/ml respectively. Although both
the samples were diagnosed as Bacillus spp. one of them was belong to
mesophile species while another one was detected as thermophile Bacillus. The
thermophile Bacillus has been detected as a member of B. licheniformis accord-
ing to Bergey's Manual of Systematic Bacteriology.

Conclusion: Due to high consumption of amylase enzymes and lack of
producing the enzymes in Iran, The isolated Bacillus licheniformis in this study,
with 61.2 U product per mL, can be introduced as candidate for produce the
favorite amount of the enzyme after proper genetic manipulations. 

Keywords: Bacillus licheniformis, amylase, hot spring

Journal of Microbial World

Volume 2, No. 3, 2009

Correspondence to: Majid Moghbeli
Tel: (+98)912-2218612
E-mail: Moghbeli552@gmail.com
Journal of Microbial World 2009, 2(3), 155-160

196


