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كشت و پرورش آن در ايران محدود به استان هاي هرمزگان و سيستان و . شودشناخته مي

گيرد، به به دليل فرازگرا بودن، فرايند رسيدن ميوه انبه به سرعت انجام مي .باشدبلوچستان مي

باشد و در صورت نگهداري در دماي همين دليل انبه يك ميوه گرمسيري بسيار فسادپذير مي

در سطح . )Yahia, 1998(باشد هفته مي 4تا  2درجه سانتي گراد داراي طول عمر  15-10

هاي انبه توليد شده در استان هاي هرمزگان و سيستان و تجاري، تقريباً در مورد تمام ميوه

گيرد و ميوه هاي برداشت بلوچستان هيچ تيماري براي افزايش عمر پس از برداشت انجام نمي

بنابراين لازم است در مورد . گردندعرضه در بازار به سرعت دچار كاهش كيفيت ميشده پس از 

افزايش عمر انبارداري و يا حفظ كيفيت ميوه انبه در مرحله پس از برداشت مطالعاتي انجام 

از جمله روش هاي سالم و بي خطر براي كنترل بيماري . )Mirza Alian et al., 2011(گيرد 

استفاده از تركيبات طبيعي تحت عنوان عصاره طبيعي يا اسانس هاي هاي پس از برداشت، 

اسانس هاي گياهي گستره وسيعي از متابوليت هاي ثانويه را شامل مي شوند كه . گياهي است

در بيشتر حالات داراي خاصيت ضدميكروبي، آللوپاتي، آنتي اكسيداني و زيست تنظيمي 

پيچيده اي هستند كه انواع مختلف مواد شيميايي  از نظر شيميايي اسانس ها، تركيبات. هستند

برخي . شامل هيدروكربن ها، الكل ها، كتون ها، آلدئيدها و غيره در تركيبات آنها وجود دارد

اسانس هاي گياهي و اجزاي شيميايي فعال آنها، داراي اثرات ضد باكتريايي بوده و به عنوان 

و   Malekطي مطالعه . )Abbasi et al., 2009(عوامل ضد ميكروبي استفاده مي گردند 

كاربرد پلي آمين هاي اسپرميدين، اسپرمين و پوتريسين روي ميوه انبه سبب  )2006(همكاران 

حفظ سفتي ميوه و كند شدن كاهش وزن در طي نگهداري بدون كاهش معني دار در توليد 

و ميزان اسيد آسكوربيك كاربرد اين پلي آمين ها روي ميوه انبه باعث حفظ اسيديته . اتيلن شد

گرديد در صورتي كه محتواي كاروتنوئيد كل در مقايسه با تيمار شاهد كاهش يافت و باعث 

يز در تحقيقي روي افزايش عمر ن )Mukerajee  )2008. افزايش عمر انباري انبه گرديد

رمادرماني با ماندگاري انبه رقم لانگرا، انبه را در زمان رسيدگي فيزيولوژيك برداشت و بعد از گ

دقيقه در انبار سرد نگهداري كرده و مشاهده كردند  15درجه سانتي گراد به مدت  50آب داغ 

  Mirza Alian. هفته ماندگاري داشتند 4درجه سانتي گراد حدود  5/10تا  9ميوه ها در دماي 

 20 تا رسيده، سبز(رسيدن  مراحل مختلف اثرات جداگانه آزمايش دو در) 2013(و همكاران 

 5 براي گرادسانتي درجه 5(سرد  آب ، تيمارهاي)رنگ تغيير درصد 40 و تا رنگ تغيير درصد

 براي گراد سانتي درجه 50(گرم  آب تيمارهاي ، )دقيقه 15 براي گرادسانتي درجه 10 و دقيقه

و ) گرادسانتي درجه  14و  10(انبار  ، دماي)دقيقه 5 براي گراددرجه سانتي 55 و دقيقه 15
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 رقم انبه ميوه انبارماني و اي قفسه عمر را بر) روز 25و  20، 15، 10، 5صفر، (نگهداري  دوره

 اسيد مقدار نگهداري دوره و رسيدن مرحله افزايش با كه داد نشان نتايج. كردند بررسي لانگرا

 حسي ارزيابي و طعم شاخص ميزان و يافتند كاهش داري معني بطور سفتي ميوه و تيتر قابل

 سرد آب تيمارهاي. يافتند افزايش داريمعني بطور ميوه كيفيت و مزه پوست، عطر، رنگ مانند

 شاخص ميزان كمترين و ميوه سفتي ميزان بيشترين شاهد، و گرم آب به تيمارهاي نسبت

 ميوه رسيدن گراد، سانتي درجه 14و  10انبار  دماي دو هر. داشتند را عطر و رنگ پوست طعم،

 منجر گراد، سانتي درجه 14دماي  به نسبت گراد سانتي درجه 10دماي  اما كردند،محدود  را

 بيشتر ، pH تيتر، قابل اسيد بيشتر افزايش و ميوه كيفيت مزه، عطر، پوست، كاهش رنگ به

 از رسيده، استفاده سبز مرحله در آنها توصيه كردند برداشت. شدند ميوه سفتي طعم و شاخص

 هاي ميوه تأخير رسيدن به منجر گراد سانتي درجه 10دماي  در نگهداري و سرد آب تيمارهاي

رسد تركيبات موجود در عصاره ضمن اثر ضدقارچي با خاصيت آنتي به نظر مي. شوند مي انبه

با توجه به اثرات زيانبار باقيمانده سموم براي . اندازداكسيداني خود فرايند پيري را به تاخير مي

نندگان، در اين پژوهش از عصاره گياهان دارويي به منظور افزايش محيط زيست و مصرف ك

عمر انباري ميوه انبه رقم لانگرا استفاده شد و اميد است كه بتوان فرهنگ جايگزيني اين مواد 

  .ها و مواد شيميايي ترويج دادرا به جاي استفاده از قارچ كش
  

  مواد و روش ها

از يك درخت در ) داراي رنگ سبز مايل به زرد(مرحله بلوغ ميوه هاي انبه رقم لانگرا در       

يك باغ تجاري در منطقه چلوگاوميشي در شهرستان ميناب برداشت و به آزمايشگاه گروه 

در آزمايشگاه انبه هاي كاملاً سالم و عاري از هر . كشاورزي دانشگاه آزاد جهرم منتقل گرديد

پس از ضدعفوني سطحي ) گرم 200زن تقريبي داراي و(گونه آلودگي و پوسيدگي و يكنواخت 

. با آب و مايع ظرفشويي و پس از خشك شدن جهت اعمال تيمارهاي مختلف آماده شدند

دقيقه در محلول  3تا  2به مدت ) تكرار 10عدد ميوه با  5(هاي مورد نظر براي هر تيمار  ميوه

) ميلي گرم در ليتر 1000و 750، 500(هاي در غلظت) ميخك هندي و رزماري(حاوي عصاره 

 6و  3، 1(و پوترسين در غلظت ) در هزار 1و  75/0، 5/0(قارچ كش تيابندازول در غلظت  و

درجه سانتي گراد  54براي تيمار دمايي از آب گرم با دماي . غوطه ور شدند) ميلي مولار

دت و پس از خارج كردن ميوه ها از محلول به منظور خشك شدن آب سطحي به م استفاده شد

درجه  10مدت زمان انبارماني يك ماه و دماي انبار . ساعت در هواي آزاد قرار گرفت 2تا  1

روز پس از شروع انبارداري  15. درصد در نظر گرفته شد 90تا  85سانتي گراد با رطوبت نسبي 
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با  pHو نيز پس از پايان مدت انبارداري، به منظور بررسي خصوصيات كيفي ميوه، ميزان 

با استفاده از قندسنج دستي  )TSS(ميزان كل مواد جامد محلول  ،متر pHاز  استفاده

نرمال، ميزان ويتامين  3/0به روش تيتراسيون با سود  )TA(، اسيد قابل تيتراسيون )رفركتومتر(

ث به روش تيتراسيون با يد دو يدور پتاسيم و ميزان سفتي ميوه با استفاده از سفتي سنج ميوه 

ها  تجزيه و ميانگين داده MSTAT-Cو اطلاعات به دست آمده توسط نرم افزار  اندازه گيري شد

 .با استفاده از آزمون دانكن مقايسه شدند
  

 نتايج

 اثر تيمارهاي مختلف بر درصد كاهش وزن

ميلي گرم در ليتر تيابندازول و كمترين  5/0بيشترين مقدار درصد كاهش وزن در تيمار       

هاي  درصد كاهش وزن در ميوه. گرم در ليتر ميخك هندي مشاهده شدميلي 750آن در تيمار 

هاي دارويي ميخك و رزماري و پوترسين نسبت به قارچ كش تيابندازول  تيمار شده با عصاره

   ).1جدول (كمتر بود، هر چند تفاوت معني داري در برخي تيمارها مشاهده نگرديد 
  

  ميوهاثر تيمارهاي مختلف بر درصد كاهش سفتي 

 6بيشترين درصد كاهش سفتي ميوه مربوط به تيمار آب گرم و كمترين آن مربوط به       

هاي  درصد كاهش سفتي در ميوه هاي تيمار شده با اسانس. ميلي مولار در ليتر پوترسين بود

دارويي ميخك هندي و رزماري و پوترسين كمتر بود و بافت ميوه در اين تيمارها نسبت به 

و قارچ كش تيابندازول و آب گرم كه بافت ميوه دچار نرمي بيشتري شده بود،  تيمار شاهد

  ).1جدول (سفت تر بود 

  ) TSS(ميزان مواد جامد محلول  اثر تيمارهاي مختلف بر

درصد  40بيشترين درصد افزايش كل مواد جامد محلول مربوط به تيمار آب گرم به مقدار       

و  ميلي گرم در ليتر 500افزايش نشان داد و سپس رزماري  شاهدبود كه در مقايسه با تيمار 

ميلي مولار در ليتر قرار داشتند و كمترين ميزان درصد افزايش كل مواد جامد  3و  1پوترسين 

درصد و سپس در ميخك هندي  13ميلي مولار در ليتر به ميزان  6محلول مربوط به پوترسين 

  ).1جدول (ميلي گرم در ليتر مشاهده شد  1000ميلي گرم در ليتر و رزماري  1000
 

  درصد افزايش ويتامين ث  اثر تيمارهاي مختلف بر

طبق . نوع تيمار در سطح يك درصد تاثير معني داري بر ميزان افزايش ويتامين ث داشت      

ميلي گرم در  500نتايج به دست آمده بالاترين ميزان افزايش ويتامين ث در تيمار رزماري 
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ميلي گرم در ليتر مشاهده  1000كمترين ميزان افزايش ويتامين ث در ميخك هندي ليتر و

  ).1جدول (شد 
 

  اثر تيمارهاي مختلف بر درصد كاهش اسيد كل

ميلي گرم در ليتر و كمترين  1000بيشترين ميزان درصد كاهش اسيد در تيمار رزماري       

مقايسه ميانگين داده ها نشان داد . رديدميلي گرم در ليتر مشاهده گ 500آن در تيمار رزماري 

يابد كه طي مدت نگهداري در سردخانه ميزان اسيد قابل تيتر كردن به تدريج كاهش مي

  ).1 جدول(
  

   pHاثر تيمارهاي مختلف بر درصد افزايش 

مقايسه داده ها نشان داد . ميوه ها نداشت pHنوع تيمار تاثير معني داري بر درصد افزايش       

 50ميلي گرم در ليتر به ميزان  1000روز در تيمار رزماري  30بعد pH بالاترين درصد افزايش 

  ).1جدول (درصد مشاهده شد  39درصد و كمترين ميزان آن در تيمار آب گرم به مقدار 
  

  بحث 

گيرد، يافتن بالغ انبه به سرعت انجام ميبا توجه به اين كه فرآيند رسيدن در ميوه هاي       

هاي مناسب به منظور ايجاد تأخير در رسيدگي ميوه انبه مي تواند در افزايش عمر انباري روش

نتايج آزمايش حاضر در مورد تأثير كاربرد اسانس گياهان دارويي ميخك هندي و . آن موثر باشد

مايي آب گرم بر افزايش عمر پس از رزماري و پوترسين و قارچ كش تيابندازول و تيمار د

روزه نشان داد كه خصوصيات كمي و كيفي ميوه  30برداشت ميوه انبه رقم لانگرا در يك دوره 

از لحاظ ميزان كاهش سفتي ميوه بيشترين درصد . انبه تحت تاثير نوع تيمار قرار مي گيرد

ميلي مولار و  6پوترسين كاهش سفتي ميوه در تيمار آب گرم ديده شد و كمترين آن در تيمار 

ميلي گرم  1000و  750ميلي گرم در ليتر و رزماري  1000و  750اسانس هاي ميخك هندي 

در ليتر مشاهده شد كه خصوصاً استفاده از غلظت هاي مناسب اسانس و پوترسين منجر به 

همه . تحفظ سفتي بافت شد و در نتيجه افزايش عمر انبارماني ميوه هاي انبه را به دنبال داش

تيمارهاي به كار رفته در اين پژوهش در مقايسه با استفاده از قارچ كش تيابندازول، با 

زا و بروز فساد، به طور موثر سبب حفظ بازارپسندي جلوگيري از رشد قارچ ها و عوامل بيماري

نتايج اين آزمايش با . محصول گرديد و ميوه از لحاظ ظاهري در وضعيت مطلوبي قرار داشت

رسد اثر كنترل به نظر مي .همخواني دارد )2007(و همكاران  ,Zokaee Khosroshahi يج نتا

هاي دفاعي كنندگي اسانس ها علاوه بر اثر مستقيم روي قارچ به اثر اسانس ها در تحريك پاسخ
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Year 1, No.3, 2012: 107-114

Effect of medicinal essences oil plant on postharvest
 life and quality of Valencia sweet orange 

(Citrus chinensis Cv. Valencia)
 in ambient storage

In order to evaluate the effect of medicinal plant essential oils on postharvest life 
of Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications was performed. After wounding the 
fruit peel, the fruits sprayed by mixture of green (Pencillium digitatum ) and blue 
(P.  italicum) mold spores, the inoculated fruits were dipped in essences of Garden 
Thyme (Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) 
and Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 
5 min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ± 18  º C) for 60 days. Treated fruits were compared withو 
control (without wounding and washing), washed fruits (without wounding) and the 
wounded fruits (washed). Means comparisons showed that the highest decay percent 
was in Clove treatment at 500 µlL-1 and the lowest in control treatments without 
wounding with washing, which had no significant difference to Garden Thyme 
750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant difference 
between treatments in viewpoint of loss percentage of vitamin C, total acid and TSS 
but in relation to enhancement percentage of pH, weight loss percent and weighing 
or numbering percent of decay was observed significant difference (p<0.01) between 
treatments. Regards to the obtained results can be recommended Cumin 250 µlL-1 
and Savory 500 and 750 µlL-1 were considered as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences

Postharvest Physiology and Technology of Horticultural Crops
Year 1, No. 3, 2012: 1-12
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal essences oil plant on postharvest
 life and quality of Valencia sweet orange 

(Citrus chinensis Cv. Valencia)
 in ambient storage

In order to evaluate the effect of medicinal plant essential oils on postharvest life 
of Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications was performed. After wounding the 
fruit peel, the fruits sprayed by mixture of green (Pencillium digitatum ) and blue 
(P.  italicum) mold spores, the inoculated fruits were dipped in essences of Garden 
Thyme (Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) 
and Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 
5 min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ± 18  º C) for 60 days. Treated fruits were compared withو 
control (without wounding and washing), washed fruits (without wounding) and the 
wounded fruits (washed). Means comparisons showed that the highest decay percent 
was in Clove treatment at 500 µlL-1 and the lowest in control treatments without 
wounding with washing, which had no significant difference to Garden Thyme 
750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant difference 
between treatments in viewpoint of loss percentage of vitamin C, total acid and TSS 
but in relation to enhancement percentage of pH, weight loss percent and weighing 
or numbering percent of decay was observed significant difference (p<0.01) between 
treatments. Regards to the obtained results can be recommended Cumin 250 µlL-1 
and Savory 500 and 750 µlL-1 were considered as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 
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Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications was performed. After wounding the 
fruit peel, the fruits sprayed by mixture of green (Pencillium digitatum ) and blue 
(P.  italicum) mold spores, the inoculated fruits were dipped in essences of Garden 
Thyme (Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) 
and Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 
5 min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 were considered as the best 
treatments. 
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Effect of medicinal essences oil plant on postharvest
 life and quality of Valencia sweet orange 

(Citrus chinensis Cv. Valencia)
 in ambient storage

In order to evaluate the effect of medicinal plant essential oils on postharvest life 
of Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications was performed. After wounding the 
fruit peel, the fruits sprayed by mixture of green (Pencillium digitatum ) and blue 
(P.  italicum) mold spores, the inoculated fruits were dipped in essences of Garden 
Thyme (Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) 
and Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 
5 min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ± 18  º C) for 60 days. Treated fruits were compared withو 
control (without wounding and washing), washed fruits (without wounding) and the 
wounded fruits (washed). Means comparisons showed that the highest decay percent 
was in Clove treatment at 500 µlL-1 and the lowest in control treatments without 
wounding with washing, which had no significant difference to Garden Thyme 
750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant difference 
between treatments in viewpoint of loss percentage of vitamin C, total acid and TSS 
but in relation to enhancement percentage of pH, weight loss percent and weighing 
or numbering percent of decay was observed significant difference (p<0.01) between 
treatments. Regards to the obtained results can be recommended Cumin 250 µlL-1 
and Savory 500 and 750 µlL-1 were considered as the best treatments. 
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences

Postharvest Physiology and Technology of Horticultural Crops
Year 1, No. 3, 2012: 1-12

����������

���	��	��
��
�	���������������
�

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

�������

��������	�
��
��������������� �
!�"���#������ �

��������$��
�$%&�'%(%��������&������
�&�!�����)*�+#�%&�,���-��.&��#��/&�0��1��2�3�4�5#�&�	���

�+#�%&�,�����6��7%8�����9��:8�;<&���=�>�?@�A����5#�&�	�+#�B��2�($C

�D&���
�%&��(%��EF������'$��*�'�G��2D��H�#�%���2

�#��"���%"�
����������������
�&�I����$
��J#���

�!�56������D���%�������������0�&�����K�&���%&��������5#�L$9�����I

�I'M����6����+#�%&�,���-��.&��

���!�'$���������$N��!�+%4�0�N#�3��1�����
����%@�8

�H�4�&����������7%��D&�� ���G9��1�����0�(�8�+#�������2�!���&�+%����������������
�!��O�>���

�'$���H�9�"�I����P�$8����$&����������$�

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

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

&'�( �)*���*����+�!�),-.,��

� �

� �!	��"��#$�!	�'���	
/0�����	��	��
��
�	���
��
���12'�2� �

��

&��$��	�"�� �

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

�'�	���!�"	3���
����	�
��
��������������� �
!�"���#������������

�4��5����

67���48��
��������	�
��
��������������� �
!�"���#�����

� �

��������$��
�$%&�'%(%��������&������
�&�!�����)*�+#�%&�,���-��.&��#��/&�0��1��2�3�4�5#�&�	���

'9�"����A����������&���%��I�+#�%&�,�����6��7%8�����9��:8�;<&���=�>�?@�A����5#�&�	�+#�

Q��K�&���%&�R����L#��=�>���D&���
�%&��(%��EF��

����)*�S�+%&��#!�!��"�%��*���L%&�2
�%&�'��"�H�T��#��"���%"�
����������������
�&

�'M������+#�%&�,���2���UVW��!�56������D���%�������������0�&�����K�&���%&

��������S�+%&��#!�X(4������%1Y8�+#�%&�,���-��.&���I

'������������N&�0!�(8�
�%&��"�%��*���L%&I

��
9�:
�%&�2����������2+#�%&�,���2������

UZ[W�0K�:\&��C��������������!�'$���������$N��!�+%4�0�N#�3��1�����
����%@�8

�H�4�&����������7%��D&�� ���G9��1�����0�(�8�+#�������2�!���&�+%����������������
�!��O�>���

����A�H��8�!����#�������&�H��]"�����
%��'���������)*�'$���H�9�"

��������

�^%�!��^@��'G*�20��8�^&�O�_G&�`�����������������������

a��VQ[bQ2�c�#]*�d#��8��`b���Vb�VQ[bQ��

;���9<�����������
�

&'�( �)*���*��

=>�,?@,��

� �!	��"��#$�!	�'���	
/0�

&�
�A��
��������$��
�$%&�'%(%��������&������
�&�!�����)*�+#�%&�,���-��.&��#��/&�0��1��2�3�4�5#�&�	���

'9�"����A����������&���%�

UVW�2Q��!UVQ

����)*�S�+%&��#!�!��"�%��*���L%&�2
�%&�'��"�H�

�'M������+#�%&�,���2���

'M����6��������S�+%&��#!�X(4������%1Y8�+#�%&�,���-��.&��

'������������N&�0!�(8�
�%&��"�%��*���L%&

��

���&�������
9�
��

;��B���
��!�4UW

�H�4�&����������7%��D&�� ���G9��1�����0�(�8�+#�������2�!���&�+%����������������
�!��O�>���

����A�H��8�!����#�������&�H��]"�����
%��'���������)*

�
�^%�!��^@��'G*�20��8�^&�O�_G&

'9�#���d#��8���`e���Va

Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal essences oil plant on postharvest
 life and quality of Valencia sweet orange 

(Citrus chinensis Cv. Valencia)
 in ambient storage

In order to evaluate the effect of medicinal plant essential oils on postharvest life 
of Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications was performed. After wounding the 
fruit peel, the fruits sprayed by mixture of green (Pencillium digitatum ) and blue 
(P.  italicum) mold spores, the inoculated fruits were dipped in essences of Garden 
Thyme (Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) 
and Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 
5 min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ± 18  º C) for 60 days. Treated fruits were compared withو 
control (without wounding and washing), washed fruits (without wounding) and the 
wounded fruits (washed). Means comparisons showed that the highest decay percent 
was in Clove treatment at 500 µlL-1 and the lowest in control treatments without 
wounding with washing, which had no significant difference to Garden Thyme 
750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant difference 
between treatments in viewpoint of loss percentage of vitamin C, total acid and TSS 
but in relation to enhancement percentage of pH, weight loss percent and weighing 
or numbering percent of decay was observed significant difference (p<0.01) between 
treatments. Regards to the obtained results can be recommended Cumin 250 µlL-1 
and Savory 500 and 750 µlL-1 were considered as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 
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Effect of medicinal plant essences on postharvest life and quality
of Valencia sweet orange (Citrus chinensis Cv. Valencia) in

ambient storage

H. Shirzadi, A. Aboutalebi, and  A. Mohammadi

Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications. After wounding the fruit peel, the 
fruits sprayed by mixture of green (Pencillium digitatum ) and blue (P.  italicum) 
mold spores, the inoculated fruits were dipped in essences of Garden Thyme 
(Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) and 
Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 5 
min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 as the best treatments. 

Keywords: Penicillium, Valencia sweet orange, Storing, Medical plants essences

Effect of medicinal essences oil plant on postharvest life and 
quality of Valencia sweet orange
 (Citrus chinensis Cv. Valencia) 

in ambient storage
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Abstract

In order to evaluate the effect of medicinal plant essential oils on postharvest life of 
Valencia orange, was performed an experiment in completely randomized design 
(CRD) with 15 treatments and 4 replications was performed. After wounding the 
fruit peel, the fruits sprayed by mixture of green (Pencillium digitatum ) and blue 
(P.  italicum) mold spores, the inoculated fruits were dipped in essences of Garden 
Thyme (Thymus vulgaris), Cumin (Cuminum cyminum), Savory (Satureja montana) 
and Clove tree (Syzygium aromaticum) at 250, 500 and 750 µlL-1 concentrations for 
5 min. Each fruit was separately packaged in plastic bag and was stored in common 
storage (75-85% RH 3 ±  º C) for 60 days. Treated fruits were compared withو 18
control (without wounding and washing), washed fruits (without wounding) and 
the wounded fruits (washed). Means comparisons showed that the highest decay 
percent was in Clove treatment at 500 µlL-1 and the lowest in control treatments 
without wounding with washing, which had no significant difference to Garden 
Thyme 750, Cumin 250 and Savory 500 and 750 mlL-1. There was no significant 
difference between treatments in viewpoint of loss percentage of vitamin C, total 
acid and TSS but in relation to enhancement percentage of pH, weight loss percent 
and weighing or numbering percent of decay was observed significant difference 
(p<0.01) between treatments. Regards to the obtained results can be recommended 
Cumin 250 µlL-1 and Savory 500 and 750 µlL-1 were considered as the best 
treatments. 
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Effect of Rosemary and Indian Clove essence, Putrescin, hot 
water treatment and Thiabendazole fungicide 

on postharvest life of Mango 
(Mangifera indica c.v Langra)

H. Hasanzadeh and A. H. Aboutalebi

Abstract

In order to evaluate the effect of medicinal plant essence and comparison their effects to 
chemical fungicides for rising postharvest life of mango (Mangifera indica c.v Langra), 
an experiment was performed in completely randomized design (CRD) with 14 
treatments and 10 replicates. The treatments were consist: control (without treatment), 
dipping in Putrescine 1 Mm  (1, 3 and 6 mmol for 2 min), the essence of Indian Clove and 
Rosemary (500, 750 and 1000 mg/l) and warm water 54 °C and thiabendazole fungicide 
(0.5, 0.75 and 1.0 mg/l for 3-5 min). The fruits then stored in a refrigerator with 10 °C 
and 85-90% relative humidity. Weight loss percent, loss firmness percent, increasing 
vitamin C percent, loss total acid percent, increasing total soluble solid (TSS) percent 
and increasing pH percent were measured 30 days after  storing. Result showed that the 
qualitative and quantitative characteristics of mango c.v Langra are influenced by the 
treatment type. According to the results, the least weight loss percent was observed in 
Indian clove 750 mg/l. Treatment type had significant influence on firmness loss so that 
the least amount of its was in rosemary 500 mg/l. The highest increasing amount of TSS 
was in hot water treatment and the least in 6 mmol Putrescine. The greatest increasing 
vitamin C was observed in rosemary treatment. 

Keywords: Indian clove and Rosemary essence, postharvest life, Mango, Langra.
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