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  چكيده

 و پاكستان در اهيگد اين باش يم انينعناع خانواده به متعلق ساله چند ياهيگ شيرازي آويشن

 مورد كرده دم و دهنده طعم صورت به و دارد رانيا در يعيوس نسبتا انتشار و ديرو يم افغانستان

 آويشندر اين تحقيق، تاثير پرتوتابي با اشعه گاما بر بار ميكروبي گياهان  .رديگ يم قرار استفاده

اين بررسي كه بصورت طرح كاملا تصادفي اجرا شد برگهاي اين گياه . مورد بررسي قرار گرفت شيرازي

كيلو گري پرتودهي شدند سپس بار ميكروبي آنها  15و 10 ،7، 3با دوزهاي  60- با چشمه كبالت

 و  GCبررسي شد، استخراج اسانس  به روش تقطير با آب و تجزيه و شناسايي تركيبات اسانس توسط 

GC-MS نتايج نشان داد كه  پرتو گاما بار ميكروبي نمونه هاي . قبل و بعد از پرتو دهي انجام گرفت

كيلوگري بيشترين كاهش بار ميكروبي را داشت و  15د بررسي را كاهش داد بطوريكه دوز گياهي مور

نتايج حاصل از آناليز اسانس كارواكرول، تيمول  مطابق. بيشترين بار ميكروبي مربوط به تيمار شاهد بود

ه گاما نتايج نشان داد كه پرتوتابي با اشع. و پاراسيمن تركيبات عمده اسانس آويشن شيرازي بودند

سبب كاهش كارواكرول، افزايش پاراسيمن و گاماترپينن شد بعلاوه باعث تشكيل كامفن و اسيترال و 

  .كيلوگري اشعه گاما باعث تشكيل آلفاتوژن شد 10دوز 
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  مقدمه

ضد عفوني با : د عفوني كننده مهم شاملسالم سازي گياهان دارويي معمولا با چند روش ض

رژي و   متيل برومايد، اتيلن اكسيد، تيمار حرارتي، پرتودهي با اشعه گاما يا الكترون هاي پر ان

استفاده از اتيلن اكسيد و متيل برومايد به دليل .  (Kneifel, et al., 2002)گيردازن انجام مي

و هم چنين تغيير خواص ارگانوپتيك گياهان  آزاد كردن تركيبات سمي پايدار و اثرات مخرب

از طرف ديگر تيمار حرارتي . دارويي محدود و حتي در كشورهاي اروپايي ممنوع شده است

بنابراين انتخاب روش مناسب . باعث تغيير رنگ و تغيير مواد موثره گياهان دارويي مي شود

 ضد روش يك عنوان به گاما وپرت امروزه .باشد براي ضدعفوني گياهان دارويي بسيار مهم مي

 و موثر يتكنولوژ و يگياه و يغذاي مواد يساز سالم يبرا تواند يم شده شناخته يعفون

 كنترل يبرا تواند يم چنين هم شود استفاده يتجار بصورت مسائل رفع يبرا محيط دوستدار

 ,Farkas)گيرد قرار استفاده مورد يگياه مواد كيفيت بهبود و مختلف يها ميكروارگانيسم

1998; Farkas, 1988; Who, 1994)   پرتو گاما به دو روش شامل واكنش با آب موجود در

ها باعث كاهش بار محيط و توليد راديكال آزاد و تخريب دي ان اي و آر ان اي ميكروب

تاثير اشعه گاما جهت كاهش بار ميكروبي زعفران . (Anonymous, 1995)ميكروبي مي شود 

 7كيلوگري بيشترين تاثير را در كاهش بار ميكروبي داشت و در دوز  6ز نشان داد كه دو

همچنين هيچ گونه تغيير كمي و كيفي در رنگ و بو . كيلوگري بار ميكروبي مشاهده نشد

 25(در تحقيقي ديگر تاثير اشعه گاما . (Vedadi and Naserian, 2005)زعفران مشاهده نشد 

روي اسانس آويشن باغي، اكاليپتوس و اسطوخودوس مورد و الكترون هاي پر انرژي ) كيلوگري

بررسي قرار گرفت نتايج نشان داد كه اشعه گاما و الكترون هاي پر انرژي تغيير معني داري در 

روي  5/1و  3، 0،1/2تاثير دوزهاي  .(Haddad, et al., 2007)عملكرد و مقدار اسانس نداشت 

زه، آويشن باغي و آويشن سياه مورد ارزيابي قرار مقدار فنل كل و فعاليت آنتي اكسيداني مر

كاهش يافت و فعاليت آنتي اكسيداني نيز  5/1نتايج نشان داد كه مقدار فنل كل در دوز . دادند

آنتونلي با بررسي تغيير برگهاي خشك . (Gumus, et al., 2011)بعد از پرتو تابي كاهش يافت 

اشعه گاما باعث تغيير چشمگيري در پروفايل ريحان تحت تاثير اشعه گاما نشان دادند كه 

تاثير پرتو تابي با اشعه گاما روي ژينكو  .(Antonelli, et al., 1998)تركيبات اسانس ريحان شد 

نتايج نشان داد كه تغيير معني داري در ميزان فلاونول گليكوزيد و كافئين . و گوارانا بررسي شد

ما پرتو تابي بشدت بار ميكروبي را تحت تاثير قرار داد بترتيب در ژينكو و گوارانا مشاهده نشد ا

كيلوگري مشاهده نشد و ميزان قارچها و  17/8و  11/4، 5بطوريكه انتروباكترياسه در دوز 
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 شيرازي آويشن .(Soriani, et al., 2005) شمارش كلي بطور چشمگيري كاهش يافته بود 

)Zataria multiflora (اهيگ نيا پوست .باشد يم نعنا انوادهخ به متعلق ساله چند ياهيگ 

 دمبرگ داراي و كوچك ها برگ است، قهوهاي به متمايل كمي يا سفيد به متمايل خاكستري

 رانيا در يعيوس نسبتا انتشار و ديرو يم افغانستان و پاكستان ران،يا در اين گياه .است كوتاه

 رديگ يم قرار استفاده ردمو كرده دم به هم و دهنده طعم عنوان به هم اهيگ نيا. دارد

)Saspedra, et al., 2010; Zargari, 1993; Karaman, et al., 2001; Hosseinzadeh, et al., 

هدف از اين تحقيق بررسي تاثير پرتو دهي با اشعه گاما بر بار ميكروبي و تغيير در . )2000

  .بود شيرازي ويشناجزاي اسانس آ

   مواد و روشها

  گياهي  پرتو دهي نمونه هاي 

از عطاري خريداري گرديد و سپس جنس و گونه آن در  شيرازي ويشنهاي گياهي آنمونه

تكرار در  8گرمي با  15ها بصورت بسته هاي سپس نمونه. پژوهشكده علوم گياهي تاييد شد

هاي حاوي پاكت. بندي شدمتر بستهسانتي12×10با اندازه  zip bag)(هاي پلي اتيلن پاكت

ياهي به آزمايشگاه دوزيمتر پژوهشكده كاربرد پرتوها واقع در سازمان انرژي اتمي هاي گنمونه

با چشمه  Gamma cell – 220پاكت هاي پلي اتيلني در  داخل دستگاه . ايران منتقل شد

  .گري بر ثانيه پرتو دهي شدند 4با سرعت ) Co60(  60كبالت 

  بررسي بار ميكروبي 

گرم نمونه گياهي وزن شد و با  10مونه هاي گياهي ابتدابه منظور تهيه محلول اوليه از ن

محلول . گرديدرقيق  )گرم سديم كلريد 5/8گرم پپتون بعلاوه  1( ميلي ليتر پپتون واتر 90

سپس  به منظور . قرار گرفتاستفاده بعدي مورد براي انجام آزمايشات  وآماده شده هموژنايز 

را روي  10- 2و  10-1گانيسم ها رقت هاي تخمين بارميكروبي شامل شمارش كلي ميكروار

ساعت طبق  72به مدت  C 30° و در دماي قرار گرفت) PCA(پليت كانت آگار محيط كشت 

 The enumeration of microorganisms-colony)شد آنكوبه ISO 4833روش مرجع  

count technique)  .روش استانداردمطابق  براي تخمين ميزان كپك ها و مخمرها ISO 

 – The enumeration of yeasts and moulds)استفاده شد  (YGC)كشت  محيط از  7954

Colony count technique) . مطابق روش استاندارد  باكتريهاي كوليفرمي تعداد  تخمينبراي

4832 ISO  از محلول روي محيط  10- 2و  10-هاي رقتبه اينصورت كه ابتدا  گرديدعمل
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 24ها به مدت سپس پليت. شدبه صورت دو لايه ريخته ) VRBL(آگار ويولت رد بايل لاكتوز 

و مورد تجزيه و تحليل  و كلني هاي تشكيل شده شمارش شدآنكوبه  C 37° ساعت در دماي

  .(The enumeration of Coliforms–Colony-count technique)قرار گرفتند 

  استخراج و تجزيه اسانس

به . ساعت انجام پذيرفت 4روش تقطير با آب به مدت استخراج اسانس آويشن شيرازي با 

  GC-MSو GCاز دستگاههاي  شيرازي آويشنمنظور شناسايي و جداسازي تركيبات اسانس 

، نوع GC Gas chromatograph(Agilent technologies-7890A),مدل دستگاه . استفاده شد

برنامه ريزي  ميكرون، 25/0ميليمتر و ضخامت 32/0متر، قطر 30، طول ستون HP-5ستون 

درجه سانتي گراد و نوع آشكار  3درجه سانتي گراد با افزايش دماي  210-60حرارتي ستون از 

ميلي ليتر در دقيقه  5/0درجه سانتي گراد و گاز حامل نيتروژن با فشار  290با دماي  FIDساز 

 -Agilent technologies) نوع مدل از جرمي سنج طيف به متصل كروماتوگراف گاز. بود

5975C) ستون نوع. گرفت قرار استفاده موردHP-5MS متر، قطر ستون  30، طول ستون

 درجه 280 تزريق ستون محفظه با  مشابه آن حرارتي ريزي برنامه ،25/0و ضخامت  025/0

ميلي  1گراد و گاز حامل هليم با فشار  سانتي 280با دماي  MSگراد، نوع آشكارساز  سانتي

  .بودليتر بر دقيقه 

  نتايج

آناليز تجزيه واريانس تاثير پرتو تابي با اشعه گاما بر شمارش كلي، كپك و مخمر  و  1جدول 

تابي با  كوليفرم آويشن شيرازي را نشان مي دهد مطابق اين جدول، نتايج حاصل از  پرتو

دوزهاي مختلف اشعه گاما بر  شمارش كلي، كپك و مخمر  و كوليفرم آويشن شيرازي نشان 

دهي سبب كاهش بار ميكروبي نمونه هاي آويشن شيرازي مورد بررسي شد و  دهد كه پرتو  يم

  .دهي نمونه هاي گياهي كاهش  قابل توجه ايي نشان داد بار ميكروبي در اثر پرتو

مربوط به تاثير اشعه گاما بر شمارش كلي ) 2جدول (با توجه به جدول مقايسه ميانگين

عه گاما كمترين شمارش كلي را دارا بود هم چنين شمارش اش KGy 15دهدكه دوز  نشان مي

كيلوگري پرتو دهي شدند نسبت به شاهد بار  10كلي مشاهده شده در نمونه هايي كه با  دوز 

كيلوگري بار ميكروبي بشتر بود در حالي كه بين ساير  15ميكروبي كمتر ولي در مقايسه با دوز 

اري در بار ميكروبي مشاهده نشد و بار ميكروبي دوزهاي به كار رفته و شاهد كاهش معني د

  .كيلوگري در يك سطح بود 7و  3دوزهاي 
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پرتو دهي نمونه هاي آويشن شيرازي با اشعه گاما سبب شد كه  كپك و مخمر مشاهده شده 

كيلوگري كاهش معني داري با شاهد داشته باشد ولي بار ميكروبي مشاهده  15و  7در دوزهاي 

لوگري در يك سطح بودند و سطح بودند و تفاوت معني داري با هم كي 10شده در دوز 

نتايج . كيلوگري،كاهش بار ميكروبي نسبت به شاهد معني دار بود 3هم چنين در دوز . نداشتند

. كيلوگري بيشترين تاثير را در كاهش كپك و مخمر داشتند 15و  7دهد كه دوز نشان مي

د كه باكتريهاي كوليفرمي در شاهد و دوزهاي به كار نتايج بدست آمده از اين تحقيق نشان دا

بطور كلي نتايج حاصل از بررسي تاثير پرتو دهي . كيلوگري مشاهده نشد 15رفته به غير از دوز 

دهد كه اشعه گاما بطور معني داري بار ميكروبي مورد نمونه هاي گياه آويشن شيرازي نشان مي

در بين دوزهاي به كار رفته جهت ضدعفوني اين گياه   بررسي را كاهش داد كه  بشترين تاثير را

از آنجايي كه در بين دوزهاي بكار رفته جهت ضدعفوني . كيلوگري مي باشد 15مربوط به دوز 

كيلوگري بيشترين تاثير را بر بار ميكروبي گذاشتند بنابراين  15و  10آويشن شيرازي دوزهاي 

 اسانس زينالآ جينتا بررسي قرار گرفت، بطوريكه آناليز اسانس اين دوزها و نمونه شاهد مورد

 شنيآو اسانس  ياجزا زيآنال در بيترك 26. است شده منعكس ريز جدول در يرازيش شنيآو

 يرازيش شنيآو اسانس ياجزا بر گاما شعه ريتاث يبررس از حاصل جينتا. شد ييشناسا يرازيش

 گرفتند قرار گاما اشعه با يپرتوده ريتاث تحت ييدارو اهيگ نيا اسانس باتيترك كه داد نشان

 با كه ييها نمونه و شاهد يها نمونه دراسانس عمده  باتيترك كه داد نشان قيتحق نيا جينتا

 جينتا. شد نييتع منيپاراس و موليت كارواكرول، شدند، يپرتوده يلوگريك 15 و 10 ،5 يدوزها

 و موليت باتيترك شيافزا باعث يرلوگيك 5 دوز كه داد نشان اسانس زيآنال  يها داده از حاصل

 يلوگريك 10 دوز در منتول و لندرنيبتاف آلفاتوژن، باتيترك ليتشك. شد لنيوفيكار ا كاهش

. شد يرازيش شنيآو اسانس در موليت بيترك كاهش باعث دوز نيا نيچن هم. شد مشاهده

 گاما بيترك شيافزا و ترالياس بيترك ليتشك موجب يلوگريك 15 دوز با گاما اشعه ماريت

 اكتانون -3 حذف و كامفن بيترك ليتشك سبب گاما اشعه ريتاث يبررس يكل بطور. شد ننيترپ

 به مربوط ريتاث نيشتريب كه شد منيس پارا بيترك شيافزا گاما اشعه نيچن هم شد موننيل و

  .بود يلوكريك 10 و 5 دوز
  

 ريتاث نيشتريب يلوگريك 5 زدو كه افتي شيافزا يپرتوده ريتاث تعت زين ننيترپ گاما بيترك

 يرازيش شنيآو شاهد يها نمونه در موننيل و اكتانون -3  باتيترك.  داد نشان بيترك نيا بر را

 شدند يپرتوده گاما اشعه با كه ييها نمونه در باتيترك نيا كه است يحال در نيا شد مشاهده

  .)شد مشاهده
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  بحث

نتايج اين بررسي نشان داد كه پرتو تابي نمونه هاي گياه آويشن شيرازي بطور معني داري 

 15ميزان شمارش كلي و كپك و مخمر را كاهش داد كه بيشترين كاهش بار ميكروبي در دوز 

كلني از باكتريهاي كوليفرمي مشاهده شد اين  10اما در اين تيمارتعداد . كيلوگري مشاهده شد

 اسانس زينالآ از حاصل جينتا مطابق. كه تعداد اين باكتريها در شاهد صفر بود در حالي است

 با يپرتوتاب كه داد نشان جينتا. بودند مرزه اسانس عمده باتيترك منيپاراس و موليت كارواكرول،

 شد ننيگاماترپ و منيپاراس شيافزا كارواكرول، كاهش سبب كيلوگري 15به ميزان  گاما اشعه

 آلفاتوژن ليتشك باعث گاما اشعه يلوگريك 10 دوز و تراليس ا و كامفن ليتشك باعث بعلاوه

تحقيقات ساير مححقان نشان داد كه اشعه گاما بار ميكروبي گياهان دارويي و ادويه ايي را  .شد

 Oh, et). يه ميزان قابل توجه ايي كاهش و يا حتي باعث ضدعفوني كامل اين گياهان مي شود

al, 2003) ضايعات كاهش براي را گاما اشعه يكيلوگر 10و 5،7 ،3 ،1 ،0وزهايد تاثير 

 سير، پودر مرزنجوش، سياه، فلفل( كره كشور به شده وارد و بومي هاي نمونه روي ها ارگانيسم

 كه داد نشان آنها نتايج. دادند قرار بررسي مورد) آويشن و پياز پودر زنجبيل، قرمز، فلفل پودر

 1 دوز كه شد داد نشان. است موثر ها ميكروارگانيسم حذف براي ربيشت يا يگر كيلو 3 دوز

 و شد) cfu/g( 103 به 105 از بهار هميشه يميكروب بار كاهش باعث گاما اشعه يكيلوگر

 يگل ميمر در يول نداشت يكروبيم بار كاهش بر يريتاث يلوگريك 20 تا دوز يجيتدر شيافزا

 بار كهيطور به بود شده يكروبيم بار كامل رفتن نيب از باعث گاما اشعه دوز يجيتدر شيافزا

 6 و 4 ،2 ،1 يدوزها تاثير .(Minea, et al ,2004) بود رسيده صفر به) cfu/g( 104 از يكروبيم

نيلوفر آبي  ريزوم يرو را گراد يسانت 4 يدما در انبار در روز 12 مدت يط گاما اشعه يكيلوگر

 روز به نسبت دوازدهم و نهم روز در باكتريها تعداد هك داد نشان نتايج گرفت قرار يبررس مورد

 افزايش بعد به اول روز از قارچها تعداد و بود افتهي افزايش رفته كار به يدوزها تمام در اول

اين تحقيق و پژوهشهاي ساير محققان  جنتاي (Khattak, et al., 2009) . بود يافته يچشمگير

ثر به منظور كاهش بار ميكروبي آويشن شيرازي و نشان مي دهد كه مي تواند يك تيمار مو

 و انبار دوره تاثير يبررس با )Abrar, et al., 2009(ساير گياهان دارويي مد نظر قرار گيرد 

 انبار دوره در افلاتوكسين كه دادند نشان قرمز فلفل يرو گاما اشعه يكيلوگر 6و 4 ،2 يدوزها

  بود افتهي افزايش يكيلوگر 6 دز جز به دوزها همه در روز 90 و 60 ،30

 (Sadecka, et al., 2008).  Aalam 30 و 10 ،7 ،5 يدوزها دادند كه نشان و همكاران 

 و كپك و يكوليفرم يباكتريها ها، ميكروارگانيسمهيچ نوع  روز 30 به مدت گاما اشعه يكيلوگر

 روي گاما هاشع تاثير يبررس با .(Aalam, et al., 1992) مشاهده نشد مرزنجوش در مخمر

 و باكتريايي آلودگي زيادي ميزان داراي كه گشنيز و فلفل چوبه، زرد سبز، زيره دارويي گياهان

 5 ميزان و باكتريايي آلودگي كاهش براي يكيلوگر 10 دوز كه دادند نشان بودند قارچي
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 )(log cfu/g  نتايج تجزيه واريانس تاثير پرتو گاما بر بار ميكروبي آويشن شيرازي  -1جدول

 

Table 1. variance analyses of gamma irradiation effect on microbial load 

of Iranian thyme 

 

S.O.V. d.f 

mean of square 

Total counts 
Mold and 

yeast 
coliform 

gamma  

radiation 
4 1.04

** 
1.71

**
 0.60

**
 

Error 10 0.01 0.10 0.00 

C.V (%) - 3.83 14.37 0.00 

 .درصد 1معني دار در سطح احتمال  **

** significant at 1% 
 

 

  )(log cfu/g  آويشن شيرازي بار ميكروبي شعه گاما بر اثر امقايسه ميانگين -  2جدول

 

Table  2.  Mean comparison of  gamma irradiation effect on microbial load of   

Iranian thyme  

  

coliform 
Mold and 

yeast 
Total counts type of treatment 

0.00 a 3.21 a 5.42 a control control 

0.00  a 2.23 b 3.68 a 3 KGy 

gamma  

radiation 

0.00  a 1.56 c 3.33 a 7 KGy 

0.00  a 2.92 a 2.91 b 10 KGy 

1.00 a 1.59 c 2.31 c 15 KGy 

 p>0.05.در LSD حروف مشابه در هر ستون بيانگر عدم وجود اختلاف معني دار بر اساس آزمون 

Means with the same letters in each column are not significantly different at 5% 

of probability level on LSD test. 
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  پروفايل اسانس آويشن شيرازي تحت تاثير پرتو تابي با اشعه گاما -3جدول 

 
Table  3.  essential oil compounds Profile of  Shirazi thyme affected gamma 

radiation  

  

15  KGy 10  KGy control  RI% 
compounds of 

thyme 
row  

 - 0.2014  - 931 α -thujen 1 

3.6329 3.8305 3.1707 939 α-pinene 2 

0.1708 0.1838  - 943 Camphene 3 

0.3110 0.3457 0.2766 979 β-pinene 4 

 -  - 0.2560 983 3-octanone 5 

1.0023 1.0762 0.9080 990 Myrcene 6 

 - 0.2176  - 1011 β-phyllandren 7 

1.1479 1.2118 1.0118 1017 α -terpinene 8 

11.6577 12.2154 10.8009 1024 p-cymene 9 

 -  - 0.4112 1029 Limonene 10 

0.2742 0.3309 0.2884 1031 1.8 cineol 11 

4.5566 4.6843 3.8328 1059 γ-terpinene 12 

0.5053 0.6875 0.6495 1096 Linalool 13 

0.7059 1.0065 0.7181 1177 Terpinene-4-0l 14 

0.2357 0.2959 0.2490 1233 Thymyl methyl ether 15 

0.7751 0.8771 0.8154 1241 Carvacrol methyl ether 16 

0.1251  -  - 1249 (E)-citral 17 

25.6893 24.9170 25.3083 1290 Thymol 18 

42.1993 40.4661 44.0892 1298 Carvacrol 19 

0.6148 0.7067 0.5825 1362 Thymyl acetate 20 

0.9931 1.1437 0.9325 1367 Carvacryl acetate 21 

2.2136 2.3068 2.2829 1419 (E)-Caryophyllene 22 

0.69003 0.6683 0.7127 1443 Aromadendrene 23 

0.4758 0.4636 0.4764 1489 Ledene 24 

0.7127 0.6820 0.8891 1578 Spathulenol 25 

0.7936 0.8290 0.9605 1580 Caryophyllen oxid 26 

99.48 99.34 99.62   
Essential oil 

compounds (%) 
 

*
 Retention Index 

R=6-iso propenyl-4,8α-dimethyl-1,2,,4,5,6,7,8α-octahydro-naphtalen-2-ol 
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compound of Shirazi thyme (Zataria multiflora)
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Abstract

Shirazi thyme is herbaceous perennial belonging to the mint family (Lamiaceae), it 
is extensively grown in Pakistan, Afghanistan and Iran, since both the flavor of foods 
and brewing is widely used. The research as a randomized complete design with three 
replications and the effects of gamma irradiation was investigated on the microbial 
load of Shirazi thyme (Zataria multiflora). Shirazi thyme leaves were irradiated 
at dosages 3, 7, 10 and 15 KGy by a Co60 source then (microbial load) total count, 
total coliform and mold and yeast of the samples were studied. Identification and 
analysis of essential oil compounds by hydro-distillation and analyzed by GC and 
GC/MS. The result showed that gamma irradiation decrease microbial load of Shirazi 
thyme samples. The lowest microbial load was detected in samples treated with 15 
KGy radiations. According to The results of the analysis of essential oils, Carvacrol, 
Thymol and p-Cymene, Was determined the major component of essential oil of 
Shirazi thyme. The results showed that irradiation with gamma radiation, reduced 
the carvacrol, increased p-Cymene and γ-Terpinene, Furthermore, the formed of 
component of the Camphene and (E)-citral. Dose of 10 KGy formated the α-thujen.

Keywords: (Zataria multiflora), gamma radiation, decontamination, essential oils
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Abstract

Shirazi thyme is herbaceous perennial belonging to the mint family 
(Lamiaceae), it is extensively grown in Pakistan, Afghanistan and Iran, 
since both the flavor of foods and brewing is widely used. The research as 
a randomized complete design with three replications and the effects of 
gamma irradiation was investigated on the microbial load of Shirazi thyme 
(Zataria multiflora). Shirazi thyme leaves were irradiated at dosages 3, 7, 
10 and 15 KGy by a Co60 source then (microbial load) total count, total 
coliform and mold and yeast of the samples were studied. Identification 
and analysis of essential oil compounds by hydro-distillation and 
analyzed by GC and GC/MS. The result showed that gamma irradiation 
decrease microbial load of Shirazi thyme samples. The lowest microbial 
load was detected in samples treated with 15 KGy radiations. According 
to The results of the analysis of essential oils, Carvacrol, Thymol and p-
Cymene, Was determined the major component of essential oil of Shirazi 
thyme. The results showed that irradiation with gamma radiation, reduced 
the carvacrol, increased p-Cymene and γ-Terpinene, Furthermore, the 
formed of component of the Camphene and (E)-citral. Dose of 10 KGy 
formated the α-thujen.
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essential oils
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Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
cut flowers by using different time periods and concentration 

floral preservatives

M. R. Ahmadzadeh, M. Zadehbagheri, A. Aboutalbi
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Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
cut flowers by using different time periods and concentration 

floral preservatives

M. R. Ahmadzadeh, M. Zadehbagheri, A. Aboutalbi
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The Affect of postharvest application of Spermidin on some of
quality treats Kinnow mandarin

1-Zahra Panah, 2-Mehrzad Honarvar, 3- Abdolhossein Aboutalebi

 

Abstract

In current research, the effect of different concentrations of Spermidin was 

evaluated after two months storage on quality fruit Kinnow mandarin. Experiment 

was designed in CRD design with Spermidine treatments (0, 0.5, 1 and 1.5 

mM). Quality index content included pH, titrable acidity, skin to the flesh ratio, 

percentage of fruits decay and vitamin C was measured after two months. The 

results show that concentration 0.5 mM of Spermidin on time storage caused 

decreasing in total acid and increasing pH. Different concentrations of Spermidin 

did not effect on vitamin C and percentage fruits decay.

Key Words: Mandarin, Spermidin, storage, fruit  

Postharvest Physiology and Technology of  Horticultural Crops
Year 1, No. 1, 2012: 1-11

Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.
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Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.
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The Affect of postharvest application of Spermidin on some of
quality treats Kinnow mandarin

1-Zahra Panah, 2-Mehrzad Honarvar, 3- Abdolhossein Aboutalebi

 

Abstract

In current research, the effect of different concentrations of Spermidin was 

evaluated after two months storage on quality fruit Kinnow mandarin. Experiment 

was designed in CRD design with Spermidine treatments (0, 0.5, 1 and 1.5 

mM). Quality index content included pH, titrable acidity, skin to the flesh ratio, 

percentage of fruits decay and vitamin C was measured after two months. The 

results show that concentration 0.5 mM of Spermidin on time storage caused 

decreasing in total acid and increasing pH. Different concentrations of Spermidin 

did not effect on vitamin C and percentage fruits decay.

Key Words: Mandarin, Spermidin, storage, fruit  

The effect of gamma irradiation on microbial load and essential 
oil compound of Shirazi thyme (Zataria multiflora)

R. Valiasill , M. Azizi, M. Bahreini, and H. Arouiee

Abstract

Shirazi thyme is herbaceous perennial belonging to the mint family 
(Lamiaceae), it is extensively grown in Pakistan, Afghanistan and Iran, 
since both the flavor of foods and brewing is widely used. The research as 
a randomized complete design with three replications and the effects of 
gamma irradiation was investigated on the microbial load of Shirazi thyme 
(Zataria multiflora). Shirazi thyme leaves were irradiated at dosages 3, 7, 
10 and 15 KGy by a Co60 source then (microbial load) total count, total 
coliform and mold and yeast of the samples were studied. Identification 
and analysis of essential oil compounds by hydro-distillation and 
analyzed by GC and GC/MS. The result showed that gamma irradiation 
decrease microbial load of Shirazi thyme samples. The lowest microbial 
load was detected in samples treated with 15 KGy radiations. According 
to The results of the analysis of essential oils, Carvacrol, Thymol and p-
Cymene, Was determined the major component of essential oil of Shirazi 
thyme. The results showed that irradiation with gamma radiation, reduced 
the carvacrol, increased p-Cymene and γ-Terpinene, Furthermore, the 
formed of component of the Camphene and (E)-citral. Dose of 10 KGy 
formated the α-thujen.

Keywords: (Zataria multiflora), gamma radiation, decontamination, 
essential oils
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Postharvest Physiology and Technology of  Horticultural Crops
Year 1, No. 1, 2012: 1-11

Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
cut flowers by using different time periods and concentration 

floral preservatives

M. R. Ahmadzadeh, M. Zadehbagheri, A. Aboutalbi
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Postharvest Physiology and Technology of  Horticultural Crops
Year 1, No. 1, 2012: 1-11

Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
cut flowers by using different time periods and concentration 

floral preservatives

M. R. Ahmadzadeh, M. Zadehbagheri, A. Aboutalbi
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The Affect of postharvest application of Spermidin on some of
quality treats Kinnow mandarin

1-Zahra Panah, 2-Mehrzad Honarvar, 3- Abdolhossein Aboutalebi

 

Abstract

In current research, the effect of different concentrations of Spermidin was 

evaluated after two months storage on quality fruit Kinnow mandarin. Experiment 

was designed in CRD design with Spermidine treatments (0, 0.5, 1 and 1.5 

mM). Quality index content included pH, titrable acidity, skin to the flesh ratio, 

percentage of fruits decay and vitamin C was measured after two months. The 

results show that concentration 0.5 mM of Spermidin on time storage caused 

decreasing in total acid and increasing pH. Different concentrations of Spermidin 

did not effect on vitamin C and percentage fruits decay.

Key Words: Mandarin, Spermidin, storage, fruit  

Postharvest Physiology and Technology of  Horticultural Crops
Year 1, No. 1, 2012: 1-11

Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
cut flowers by using different time periods and concentration 

floral preservatives
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Postharvest Physiology and Technology of  Horticultural Crops
Year 1, No. 1, 2012: 1-11

Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
cut flowers by using different time periods and concentration 

floral preservatives

M. R. Ahmadzadeh, M. Zadehbagheri, A. Aboutalbi

����������

��������������������������������	
����
��
���
����
����������

���������	
���
�����������������

�
������	�����
������	�����������������
��� ���!"��#$��������%&�'���!"���
���
�(���	�)���
(���

�
�*����	�����������������
��� ���!"��#$������
�(���	�� �

+�,-����
��� �� �#(
'���-��
�����.�/�� ��(�

0�!1�� �2
'� 
3�� 456�7��8#-� �'�9-�:�� ;(�<�� ����� 
�� �(��,�����-���

#���
�� �
*��4'�
�
$=�4	��'�����.=���� �>
?�@6�/� 
��A(
�� ���B
�.'� �+���
'� C�9(�����;(��
�

���
��6+6�% �#(
! DEF��GFF��!��

0��
������
��
��6���-F��H��DI��

��'�(�
���
���J��JK*���A��+�L� ����
����#�,2���(�M!��
,"�B�LN�
'���#1�����

�#(
! �
�,�=�4 ����������;�������4O(�P�

�
�,�=�����
����#�,2���+�L� ���(�M!��
,"�+LN�
'�
��6Q)��O �
#�-

4����� �
�
�3�=�;(
���'�J��JK*�+LN�
'�
��6#��� CH��+"�	

����� �� �-
�,�=� 
(�	� 4'�+%O�� 
��6�
,"� ��6�,"����-

#��R'���%�'��
��(�M!��
,"���
C��

S�O! �B��	����+6�% �#(
! ����
����#�,2��

������������������������������������������������

��������������������� ��!"
� ��	
�#$%������������

���&"�'(�
�(����(�
�')��*����+,-+��

� �

� �


 �������./0� &1�2�
��
3�����������������������������

)�4	!5/������(�/64�7/�84��������
��������

��
��
	�&9
��:��&64�� �

��#�
������
� ���������	
���
���������������

��;*4��
	� <��� �
�
������	�����
������	�����������������
��� ���!"��#$��������%&�'���!"���
���
�(���	�

�=��>��
�?�*6�
�=1��
�
�*����	�����������������
��� ���!"��#$������
�(���	�

� �

T(�
� ����$(� �-
�� � ����
��O'� 
�� �
'
UA��;(
=+�,-����
��� �� �#(
'���-

+	�� �
�$!��+5�N� C0�!1�� �2
'� 
3�� 456�7��8#-� �'�9-�:�� ;(�

#���
�� �
*��4'�
�
$=�4	��'�����.=���� �>
?�@6�/� 
��A(
�� ���B
�.'� �+���
'

��
� �	���-
�,�=�
�3�=E�#N
��S�O! �B��	���V���G��!��0��
����
��6

���
��6Q)�B�
��	�;�6���W� ��O �
#�-GEF��EFF��!��0��

��'�(�
���
���J��JK*���A��+�L� ����
����#�,2���(�M!��
,"�B�LN�
'���#1�����

#-���
�,�=��'���+�
��
�
/��X
7P��J��Y#�#��4O(�P��C�T(����#(
! �
�,�=�4 ����������;�������4O(�P�

�!��0���
���
�,�=�����
����#�,2���+�L� ���(�M!��
,"�+LN�
'�
��6

�B�
��	�;�6���W� EFF��!��0���
��4����� �
�
�3�=�;(
���'�J��JK*�+LN�
'�
��6

�+6�% � #(
! � 
�,�=� 0�,"�DEF��!��0���
������� �� �-
�,�=� 
(�	� 4'�+%O�� 
��6

�#-���
�,�=�4'�+%O��4 ������
�
/�Z7	�;(
=[�'�
���
��(�M!�Q�#��R'���%�'��
��(�M!��
,"���


�������/@�A�S�O! �B��	����+6�% �#(
! ����
����#�,2

��������

�$���
�$6��+O���B�%=�$��0�\O�]���������������������������

DV���^DV����^DG_F��`
(K��a(
�=����]VF����^G�^DG_D��

B4��/C�������������

���&"�'(�
�(��

�DE,,�F+-��


 �������./0� &1�2�
��


�
������	�����
������	�����������������
��� ���!"��#$��������%&�'���!"���
���
�(���	�

����G��

T(�
� ����$(� �-
�� � ����
��O'� 
�� �
'
U

+	�� �
�$!��+5�N

#���
�� �
*��4'�
�
$=�4	��'�����.=���� �>
?�@6�/� 
��A(
�� ���B
�.'� �+���
'

��
� �	���-
�,�=�
�3�=

0��
�����
��6

VD�X+"�	�Y��'�(�
���
���J��JK*���A��+�L� ����
����#�,2���(�M!��
,"�B�LN�
'���#1�����

#-���
�,�=��'���+�
��
�
/

�+6�% DEF��!��

�B�
��	�;�6���W� 

�+6�% � #(
! � 
�,�=� 0�,"�

�#-���
�,�=�4'�+%O��4 ������
�
/�Z7	�;(
=[�'�
���
��(�M!�

��
�����

��

�b�$���
�$6��+O���B�%=�$��0�\O�

+��(
��a(
�=���]DV

������������������������

The Affect of postharvest application of Spermidin on some of
quality treats Kinnow mandarin

1-Zahra Panah, 2-Mehrzad Honarvar, 3- Abdolhossein Aboutalebi

 

Abstract

In current research, the effect of different concentrations of Spermidin was 

evaluated after two months storage on quality fruit Kinnow mandarin. Experiment 

was designed in CRD design with Spermidine treatments (0, 0.5, 1 and 1.5 

mM). Quality index content included pH, titrable acidity, skin to the flesh ratio, 

percentage of fruits decay and vitamin C was measured after two months. The 

results show that concentration 0.5 mM of Spermidin on time storage caused 

decreasing in total acid and increasing pH. Different concentrations of Spermidin 

did not effect on vitamin C and percentage fruits decay.

Key Words: Mandarin, Spermidin, storage, fruit  

The effect of gamma irradiation on microbial load and essential 
oil compound of Shirazi thyme (Zataria multiflora)

R. Valiasill , M. Azizi, M. Bahreini, and H. Arouiee

Abstract

Shirazi thyme is herbaceous perennial belonging to the mint family 
(Lamiaceae), it is extensively grown in Pakistan, Afghanistan and Iran, 
since both the flavor of foods and brewing is widely used. The research as 
a randomized complete design with three replications and the effects of 
gamma irradiation was investigated on the microbial load of Shirazi thyme 
(Zataria multiflora). Shirazi thyme leaves were irradiated at dosages 3, 7, 
10 and 15 KGy by a Co60 source then (microbial load) total count, total 
coliform and mold and yeast of the samples were studied. Identification 
and analysis of essential oil compounds by hydro-distillation and 
analyzed by GC and GC/MS. The result showed that gamma irradiation 
decrease microbial load of Shirazi thyme samples. The lowest microbial 
load was detected in samples treated with 15 KGy radiations. According 
to The results of the analysis of essential oils, Carvacrol, Thymol and p-
Cymene, Was determined the major component of essential oil of Shirazi 
thyme. The results showed that irradiation with gamma radiation, reduced 
the carvacrol, increased p-Cymene and γ-Terpinene, Furthermore, the 
formed of component of the Camphene and (E)-citral. Dose of 10 KGy 
formated the α-thujen.

Keywords: (Zataria multiflora), gamma radiation, decontamination, 
essential oils

The effect of gamma irradiation on microbial load and essential oil 
compound of Shirazi thyme (Zataria multiflora)

R. Valiasill, M. Azizi, M. Bahreini, H. Arouiee
 

Abstract

Shirazi thyme is herbaceous perennial belonging to the mint family (Lamiaceae), it 
is extensively grown in Pakistan, Afghanistan and Iran, since both the flavor of foods 
and brewing is widely used. The research as a randomized complete design with three 
replications and the effects of gamma irradiation was investigated on the microbial 
load of Shirazi thyme (Zataria multiflora). Shirazi thyme leaves were irradiated 
at dosages 3, 7, 10 and 15 KGy by a Co60 source then (microbial load) total count, 
total coliform and mold and yeast of the samples were studied. Identification and 
analysis of essential oil compounds by hydro-distillation and analyzed by GC and 
GC/MS. The result showed that gamma irradiation decrease microbial load of Shirazi 
thyme samples. The lowest microbial load was detected in samples treated with 15 
KGy radiations. According to The results of the analysis of essential oils, Carvacrol, 
Thymol and p-Cymene, Was determined the major component of essential oil of 
Shirazi thyme. The results showed that irradiation with gamma radiation, reduced 
the carvacrol, increased p-Cymene and γ-Terpinene, Furthermore, the formed of 
component of the Camphene and (E)-citral. Dose of 10 KGy formated the α-thujen.

Keywords: (Zataria multiflora), gamma radiation, decontamination, essential oils
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The effect of gamma irradiation on microbial load and essential 
oil compound of Shirazi thyme (Zataria multiflora)

R. Valiasill , M. Azizi, M. Bahreini, and H. Arouiee

Abstract

Shirazi thyme is herbaceous perennial belonging to the mint family 
(Lamiaceae), it is extensively grown in Pakistan, Afghanistan and Iran, 
since both the flavor of foods and brewing is widely used. The research as 
a randomized complete design with three replications and the effects of 
gamma irradiation was investigated on the microbial load of Shirazi thyme 
(Zataria multiflora). Shirazi thyme leaves were irradiated at dosages 3, 7, 
10 and 15 KGy by a Co60 source then (microbial load) total count, total 
coliform and mold and yeast of the samples were studied. Identification 
and analysis of essential oil compounds by hydro-distillation and 
analyzed by GC and GC/MS. The result showed that gamma irradiation 
decrease microbial load of Shirazi thyme samples. The lowest microbial 
load was detected in samples treated with 15 KGy radiations. According 
to The results of the analysis of essential oils, Carvacrol, Thymol and p-
Cymene, Was determined the major component of essential oil of Shirazi 
thyme. The results showed that irradiation with gamma radiation, reduced 
the carvacrol, increased p-Cymene and γ-Terpinene, Furthermore, the 
formed of component of the Camphene and (E)-citral. Dose of 10 KGy 
formated the α-thujen.

Keywords: (Zataria multiflora), gamma radiation, decontamination, 
essential oils
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Postharvest Physiology and Technology of  Horticultural Crops
Year 1, No. 1, 2012: 1-11

Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
cut flowers by using different time periods and concentration 

floral preservatives

M. R. Ahmadzadeh, M. Zadehbagheri, A. Aboutalbi
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Postharvest Physiology and Technology of  Horticultural Crops
Year 1, No. 1, 2012: 1-11

Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
cut flowers by using different time periods and concentration 

floral preservatives

M. R. Ahmadzadeh, M. Zadehbagheri, A. Aboutalbi
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The Affect of postharvest application of Spermidin on some of
quality treats Kinnow mandarin

1-Zahra Panah, 2-Mehrzad Honarvar, 3- Abdolhossein Aboutalebi

 

Abstract

In current research, the effect of different concentrations of Spermidin was 

evaluated after two months storage on quality fruit Kinnow mandarin. Experiment 

was designed in CRD design with Spermidine treatments (0, 0.5, 1 and 1.5 

mM). Quality index content included pH, titrable acidity, skin to the flesh ratio, 

percentage of fruits decay and vitamin C was measured after two months. The 

results show that concentration 0.5 mM of Spermidin on time storage caused 

decreasing in total acid and increasing pH. Different concentrations of Spermidin 

did not effect on vitamin C and percentage fruits decay.

Key Words: Mandarin, Spermidin, storage, fruit  
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Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
cut flowers by using different time periods and concentration 

floral preservatives
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Postharvest Physiology and Technology of  Horticultural Crops
Year 1, No. 1, 2012: 1-11

Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
cut flowers by using different time periods and concentration 

floral preservatives
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The Affect of postharvest application of Spermidin on some of
quality treats Kinnow mandarin

1-Zahra Panah, 2-Mehrzad Honarvar, 3- Abdolhossein Aboutalebi

 

Abstract

In current research, the effect of different concentrations of Spermidin was 

evaluated after two months storage on quality fruit Kinnow mandarin. Experiment 

was designed in CRD design with Spermidine treatments (0, 0.5, 1 and 1.5 

mM). Quality index content included pH, titrable acidity, skin to the flesh ratio, 

percentage of fruits decay and vitamin C was measured after two months. The 

results show that concentration 0.5 mM of Spermidin on time storage caused 

decreasing in total acid and increasing pH. Different concentrations of Spermidin 

did not effect on vitamin C and percentage fruits decay.

Key Words: Mandarin, Spermidin, storage, fruit  

The effect of gamma irradiation on microbial load and essential 
oil compound of Shirazi thyme (Zataria multiflora)

R. Valiasill , M. Azizi, M. Bahreini, and H. Arouiee

Abstract

Shirazi thyme is herbaceous perennial belonging to the mint family 
(Lamiaceae), it is extensively grown in Pakistan, Afghanistan and Iran, 
since both the flavor of foods and brewing is widely used. The research as 
a randomized complete design with three replications and the effects of 
gamma irradiation was investigated on the microbial load of Shirazi thyme 
(Zataria multiflora). Shirazi thyme leaves were irradiated at dosages 3, 7, 
10 and 15 KGy by a Co60 source then (microbial load) total count, total 
coliform and mold and yeast of the samples were studied. Identification 
and analysis of essential oil compounds by hydro-distillation and 
analyzed by GC and GC/MS. The result showed that gamma irradiation 
decrease microbial load of Shirazi thyme samples. The lowest microbial 
load was detected in samples treated with 15 KGy radiations. According 
to The results of the analysis of essential oils, Carvacrol, Thymol and p-
Cymene, Was determined the major component of essential oil of Shirazi 
thyme. The results showed that irradiation with gamma radiation, reduced 
the carvacrol, increased p-Cymene and γ-Terpinene, Furthermore, the 
formed of component of the Camphene and (E)-citral. Dose of 10 KGy 
formated the α-thujen.

Keywords: (Zataria multiflora), gamma radiation, decontamination, 
essential oils

��������������������������
Postharvest Physiology and Technology of  Horticultural Crops
Year 1, No. 1, 2012: 1-11

Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
cut flowers by using different time periods and concentration 

floral preservatives

M. R. Ahmadzadeh, M. Zadehbagheri, A. Aboutalbi
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Postharvest Physiology and Technology of  Horticultural Crops
Year 1, No. 1, 2012: 1-11

Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
cut flowers by using different time periods and concentration 

floral preservatives

M. R. Ahmadzadeh, M. Zadehbagheri, A. Aboutalbi
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The Affect of postharvest application of Spermidin on some of
quality treats Kinnow mandarin

1-Zahra Panah, 2-Mehrzad Honarvar, 3- Abdolhossein Aboutalebi

 

Abstract

In current research, the effect of different concentrations of Spermidin was 

evaluated after two months storage on quality fruit Kinnow mandarin. Experiment 

was designed in CRD design with Spermidine treatments (0, 0.5, 1 and 1.5 

mM). Quality index content included pH, titrable acidity, skin to the flesh ratio, 

percentage of fruits decay and vitamin C was measured after two months. The 

results show that concentration 0.5 mM of Spermidin on time storage caused 

decreasing in total acid and increasing pH. Different concentrations of Spermidin 

did not effect on vitamin C and percentage fruits decay.

Key Words: Mandarin, Spermidin, storage, fruit  

Postharvest Physiology and Technology of  Horticultural Crops
Year 1, No. 1, 2012: 1-11

Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 

Increasing of  Vase life Gerbera (Gerbera jamsonii CV. sun spot) 
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Postharvest Physiology and Technology of  Horticultural Crops
Year 1, No. 1, 2012: 1-11

Abstract

Greberas is one of  the most common cut flowers in most countries 
and high economic importance in the floriculture industry. The aim 
of  this study was to assess the effect of  some chemical solutions on 
cut gerbera after harvest in a factorial statistical with compeletely 
randomized design and with three replications. In this experiment 
the effects of  Sucrose(%5), Calcium acetate 2 , 3 mmol.L-1, Cobalt 
chloride 150 , 300 mg.L-1 and 8- Hydroxyquinoline citrate 350 , 500 
mg.L-1  treatments in Five different times periods of  0, 7, 14, 21 hours 
and continue on vase life,  bent neck, quality and water absorbtion 
characteristics were examined and they were also compared with 
control treatment. The results of  mean comparison show that cobalt 
chloride 150 mg.L -1 had the highest effect on the vase life, quality 
and bent neck and 8- Hydroxyquinoline citrate 500 mg.L-1 had the 
most effect on the Water absorbtion of  the flower. Comparing to the 
other treatments and time periods, the 7 hours of  Cobalt chloride 150 
mg.L-1 treatment, had the most effects on the vase life and compared 
to the control treatment it added more eight days to the vase life.

Key words: Bent neck, Cobalt chloride, Calcium acetate, 
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The Affect of postharvest application of Spermidin on some of
quality treats Kinnow mandarin

1-Zahra Panah, 2-Mehrzad Honarvar, 3- Abdolhossein Aboutalebi

 

Abstract

In current research, the effect of different concentrations of Spermidin was 

evaluated after two months storage on quality fruit Kinnow mandarin. Experiment 

was designed in CRD design with Spermidine treatments (0, 0.5, 1 and 1.5 

mM). Quality index content included pH, titrable acidity, skin to the flesh ratio, 

percentage of fruits decay and vitamin C was measured after two months. The 

results show that concentration 0.5 mM of Spermidin on time storage caused 

decreasing in total acid and increasing pH. Different concentrations of Spermidin 

did not effect on vitamin C and percentage fruits decay.

Key Words: Mandarin, Spermidin, storage, fruit  

The effect of gamma irradiation on microbial load and essential 
oil compound of Shirazi thyme (Zataria multiflora)

R. Valiasill , M. Azizi, M. Bahreini, and H. Arouiee

Abstract

Shirazi thyme is herbaceous perennial belonging to the mint family 
(Lamiaceae), it is extensively grown in Pakistan, Afghanistan and Iran, 
since both the flavor of foods and brewing is widely used. The research as 
a randomized complete design with three replications and the effects of 
gamma irradiation was investigated on the microbial load of Shirazi thyme 
(Zataria multiflora). Shirazi thyme leaves were irradiated at dosages 3, 7, 
10 and 15 KGy by a Co60 source then (microbial load) total count, total 
coliform and mold and yeast of the samples were studied. Identification 
and analysis of essential oil compounds by hydro-distillation and 
analyzed by GC and GC/MS. The result showed that gamma irradiation 
decrease microbial load of Shirazi thyme samples. The lowest microbial 
load was detected in samples treated with 15 KGy radiations. According 
to The results of the analysis of essential oils, Carvacrol, Thymol and p-
Cymene, Was determined the major component of essential oil of Shirazi 
thyme. The results showed that irradiation with gamma radiation, reduced 
the carvacrol, increased p-Cymene and γ-Terpinene, Furthermore, the 
formed of component of the Camphene and (E)-citral. Dose of 10 KGy 
formated the α-thujen.

Keywords: (Zataria multiflora), gamma radiation, decontamination, 
essential oils




