
Summary of the invention
Anovelmethod utilizing eucalyptus extract for the protection of woolen

artifacts against invasive insects has been developed. This eco-friendly

approach is highly compatible with environmental ecosystems, poses no

risk to humans, and is safe for historic textiles. The application of this

extract does not adversely affect the artifacts, their physical properties,

appearance, or fiber strength. The eucalyptus extract is obtained using a

Soxhlet extractionmethodwith ethanol 96, and neutral pH paper strips
are impregnated with the extract. These eucalyptus-infused strips serve

as an environmentally friendly, human-safe, and artifact-compatible

insect repellent. They can be employed in various applications, such as

packaging material, display linings, storage boxes, and protective layers

between artifacts in storage. The production cost is low, and the method

offers higher safety and efficacy compared to existing alternatives.
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Objectives

The aim of this invention is to introduce a

substance and method for protecting historical

woolen textiles from carpet beetle infestations,

which fulfills the following criteria:

1. Eco-friendly: It should be environmentally

sustainable.

2.SafeforHumans:Itmustposenorisktomuseum

staff or conservators handling the artifacts.

3. Non-Damagin to Artifacts: Its use should not

cause any adverse effects on the artifacts, such

as color changes, brittleness, staining, or other

forms of damage.

4. High Flexibility in Application: It should

offer versatile application methods.

5. Effective and Long-Lasting: It should

provide a satisfactory level of effectiveness and

durability.

6. Cost-Effective: It should be affordable and

economically viable.

This invention aims to address the challenges

of preserving historical woolen textiles while

ensuring safety, sustainability, and practicality.

Related Patents

Previous research has documented the insect-

repellent properties of eucalyptus compounds,

with itsoilusedforcontrollingwarehousepestsand

its alcoholic extract for managing parasitic insects

in long-haired livestock.Thesemethods are already

patented (CN 102065711 B, US 20120128648

A1, EP 2488036 A2, CN 103070195 A).

Methods and Materials

To evaluate the efficacy of the proposed method,

treated wool samples alongside control samples

were exposed to Anthrenus verbasci (carpet

beetle) in a controlled environment (°30–25C,

%50 relative humidity, -16hour light/-8hour

dark cycle) for 90 days. Weight loss in textile was

measured as an indicator of insect activity.

Results

Results demonstrated that wool samples treated

with eucalyptus extract exhibited significantly

less weight loss compared to the control group,

indicating reduced insect feeding. The eucalyptus

extract showed a %99.58 repellency effect,

effectively preventing complete feeding on the

woolen fabric. This study confirms that eucalyptus

extract is a highly effective, sustainable, and safe

solution for protecting woolen artifacts from

insect damage, offering a promising alternative to

conventional methods.

.



 آ ــر وث ــر ای ــ   ــر ش ــ  ــر  ــا ی ــو  ــتخر   ــ هی
ــگ رن -ــخ ا اــو نس  ــ فا

3ظر  ،2*یری هر ،1قدتی 

.نگر - خا اء ر  فا د ناا .1

)باکا سئو سندو( .ر ،هر ،نگر - خا ا ر  فا شکدژ م ئ ضو .2

.ر ،ز ،  شگا ،عما  نر شکد   م ئ ضو .3

تر 

ظــتحا   ــدا ــا نــو پتــوا ــا صــا  ــرهر
ــ ــا ــ  ــتفا ــد. ــد ــها شــر رــر  شــم ــا ــر
ــژ ــ  ــد  ــر  ــن بت ــ نک ــ م ،ــد  ــ   ــد عر ــو 
ــح ــا ثــرد اــا ،ــ مــ ــخا ــاتا  انســو ــر
ــ  ــتفا .ــد ــر طــر ــز ســا ــر  ــت ســتو  ســ
قا  اــر ،ــکز اصو غــر ــب ( ــوطا أــر ــ ،صــا
ــد  ــو  ،ــ حق ــ   ــ  .ــد  ــم ش ــا تا  ــر  )ــا 
ــا ــ   ــ   ــدتنا ــو اپت  ــوو ــا رب شــر
ــگ شــر نتــر   ــک صــا  بــا ــا نتــر ــر ــخت
B، 102065711 CN) ــد د ــ ب ــ   ــد  ــتفا  ــد ن ــو  ــا  
، ــ  . (A 103070195 CN ،A2 2488036 EP ،A1 20120128648 US
او  ــدتخر 1ســو  ــ ــد 96 ــوا  پتــوا صــا
ــمو ، أــر ــا ــر ــود. شــت  ــ نــث pH ــا ــذا
 ــاد، ــمو  پتــوا صــا ــ شــت ِــذا ــاو ــا ــد مــا
ــر  ــد 5۰ ســب ــو  رتــا ــ 25 -3۰ ــا ــا ــواکو
ــر ع   9۰ ــد  ــ  ــک ا ــا  8  ــنا  ــا  16ــ 
ــدا تــا  ــدد  ــر )Anthrenus Vrbasciــو( ــا ــو
ــا ،ــا   ــو  ــد. ــر  شــر ــ  ــر ر  ــ مو  ــر
 ــد. ــ رت ظــر  ،شــر خــر ــ عا ــا ــو ن ــا مو 
مــا ــمو  ــاد ــمو  ــرغ ــر  ــد ــ ــ ــتا ،ــها
 ــا ــاد، ــمو ــا ســقا  ــد مــا ــمو ــ  شــا ،ــد
ــد مــا ــمو  شــر ــغذ ــد ــ ــو  ــر ــ  ــت متــر
صــا ــ  شــت ــ مو ــ نکــ ــر  ــ ــدأ ــط ــ . ســب
رــر  ــدا ــر ــد 58/99  ــاد، ــمو ــ ســب پتــوا ــک
ــم  کتــ .ــ ــد ــور ــا ــو ــم  ــا ــخر
ــ ــو ن پتــوا صــا ــا ــاو ــ ــ ــ ــد  ــ 
ــو  ونــد ،ــخا ــر  ســا ،ســ ــح ــا اــا شــر ــد
ــا عب  ــا تر ــ  ــم ش ــا تا ندــت س ــو  ــو او
ــر  ــار   ــا خ  ــا  ــ   ــ حا ــا  ،ــا   ــد گه
ــ ا ــز  ــا و ــ  ــد و ــ زن  ــود؛ ــ رت ا ــ  شــا  ــ 
ــتند. س ــو ر ــر ا ا  ــن م  ــا  ــار  ــ  ــب س  ــو 

.و تنا جا ،نا ا و    جار تفا ور .  مگا ر قا   تر

ر فا اص

3 ما ،فتا

14۰3 از ،21ا ما

https://kcr.richt.ir

136 ا 131 :فحا

سئو سندو

یری هر

 فا شکدژ م ئ ضو

،هر ،نگر - خا ا ر

)باکا سئو سندو( .ر
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ور تر ن ین

تــد ،پتــوا ــا ــرؤ ــا  ــ ــر
 ــر  75 ،ــ ن ــو   ــا  ــ ش ــا ر
ســو حفظــ   ــتذ ــنظ   ــو ــ
4۰۰ ــا  ــتگا ــ تصــ ــا ــپ .ــ ــر
ــر  ــد 96ــو ــ ــا  ــو ا  ــر ت
.ــن ــتخر  ــا صــا ــا 1۰  ــر
دا ؤــر بــار ــا ــ ــد ــ صــا
ــکورا2  ــا، روو ــو مچ ــو اپت ــا 
ــ ر ــو ن ،ــتفا   ــ   ــ  ــا3 تو 
ــذ  ــ ه ا ــ  ــر  ــ ر ــ غ ــر دش
ــاصا ،ــوط ظــ ــ اــت  
.ــ ــر 4ــا ــتگا   ــد ــ
شــ ــتر ــ ــ  صــا ــر ــپ
ــ 2۰ نــف ــا  ــا 24ــد ــ  ختــ
ــذا اســتر ــپ .ــر گهــد رتــا
  ــدر ــاتمتر 5×5 عــا ــ  نــث تــد ــا 
 ــ   ــر  ــ و ــد  1۰۰ ــا ص ــو ح
ــم ش ــ ا ــر   ــ تر  ،ــد  ــ ش

.ــ ــر شــر عــر   ــا

ــح  ــاد ــ مو ــا  مــر ــدما ــامو
رتــا ــ 25 -3۰ ــا ــا  ــو اکو ــش ا
ــا 16 ــ ــر  ــد 5۰ ســب ــو 
عــر   9۰ ــد ــ ــکا ــا 8  ــنا

 ــر  )Anthrenus Vrbasci ــ و( ــا  ــ و
شــر ــ رــر  صــا ــدا تــا ــا ــدد
ــر ا  ــد  ــو ن ــر  ــ  .ــو  ــا 
ــا   ــز خ ــ  ــو عم ــر   ــنها ش ــا 
ــا ــد )1( ــد  ــد. تــر ظــر  ــو
پتــوا ــک صــا ــا ــدما شــم ــمو 
 9۰  6۰ ،3۰ــا ا  ــاد،  ــ مو ــ مچن 
ــد شــا  ــا ــتا .ــ ــد ــز
ــک  ــا ص ــ  ــت ش ــا و  ــتفا  ــا  ــ 
، 3۰ــذ ــا شــم ــا جــا  پتــوا
 ــا  ــا ،ــ تــا ــز ، ــا قاــر
ــتا مــا ــمو  ــا  شــر ــغذ ــز 
،2/65 ــا ــ ــذ  عــد ــو .ــ ــد
ــذ  عد  د 2/99 ــا  ــذ  عــد ــد
.ــ ــد ــا  ــا ــد 3/15 ــا ــ
ــاد مو  ــا قاــر ــا قاــر، ــ ســقا
 ــتر ش  ــاد  ــا مو ــ  ــد  ــا ش
 ــتفا ــ ــد شــا ــط ــ ــد. ــ
58/99 ــاد، ــمو  ســب پتــوا ــک صــا
ــ غذ  ــ ا ــد و  ــت ــد ا ــر  ــد
 ــد  ــ  ــ تا .ــو  ــم ش ــ ا  ــر ش
ــا ف ندــا ش  ــد  1 ــک   1 ــد 
ــ ــاد ــامو  شــر ــغذ ــز  عنــا

ــدد. مــا ــ مو ســب

مو
Sample

(د( ا
 ا

Weight loss (%)
1st month

(د( ا
 ا

Weight loss (%)
2nd month

(د( ا
و ا

Weight loss (%)
3rd month

شر غذ ز
Extent of insect
feeding rate

ما
Treated

2,26
2.26

2,99
2.99

3,15
3.15

غذ ر ما د
Unwillingness to feed

اد
Control

5,3
5.3

6,73
6.73

7,68
7.68

ا غذ
Perfect Feed

اد. مو  دما مو  رغ قار .1 د

Table 1. Weight Change Measurements of Treated and Control Samples.
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نگر - خا انسو  فا   ور را   شر  ر ا و تخر  ه

ترد

ــر   ــا عــر تــر ــ شــنها  ــد
ــو ــ م ــر ر  ــخ ا ــا ا  ــفا

توــد: ــ ــ ــا

اد. اا سح ا .1

 طــر ــا ســئو ــاناا  ســا ــر .2
اــد. ــتد ــر

غــر انــد ( ــا ــر نــف ــر   ــتفا .3
ــر م ــ  ).ــر   ــد  ــ  ،ــکنند  ،ــ 

اــد. ــتد

اد. ت ا رذعطا را .4

اد. ت بو ا أر   ز .5

اد. ر    .6

اــو نس ــ ما ــ  ــ  ــا تر -2 .7
ــا ذا  ــتفا  ــا  ــد، ان تصــا ــم ش
ــ پتــوا ــا ــک صــا ــ ــدشت
ــ  ــ  شــر ــ م ــکا  ــو  ــود،

ــد. وــد نتــف انســو

ــدشت ــنا اــذ  ــاو -3  .8
ــا تا ــ  ــو اپت ــا  ــک  صــا ــ 
ســبتاً، گهــد ــر شــم ــار 

ــ شــر ــم  ــا ــا ــر ــر ــدو
.ــو ــاتا ــ

تر یرا ر ر ر

ــا ر ــو مچ ــخ ا ــم ش اــو نس -1
مدــا  خــا  طمئــ گهــد ــر  بســ 
شــر ــو ــد  نــام  ــاا  ــ
ــا  ــک  صــا ــ  ــدشت ــاذا ــا  ــد 
ــد و ندــت س ــ  ــد. ن ندــت س ــو اپت
ــر ر  ــد ندست ــا   ،ــا  3ــر  ــ د

نــد. ظــحا شــر ــم

تر از ی   یا

ــ  شــر نــو ــام ــو  ــتفا
،ســح ــر ــوطا أــر ــر  ،ــا
نــف ــرأ ــر ــا ،ســا ــت  ســتو
ــ  .ــو  ــز  ــخ ا اــو نس ــد  
 ــ اــت نــ  قــاحق نظــو ــم
ــ ــد ــا نــگر ــر ــر ــا اــا  ــبز
ــد ــاذا وــد ــر  ــ اــت ــ نجــر
ــک  صــا  ــتفا  ــا   ــ   ــد.  شــر
ــا  اــا  ــر ش ــد  ــ  ــو ن ــو اپت
ــا ق ــا ذا ،ــخ ا ــر   ــا س ،ــ حس
ــو   ــد ون ــ  ــد  ــ ه ــر ش ــر ر 
ترــا ــ ،ــا ندســت ــو ــواو
 ــحا ــا ،ــا  گهــد ــاعب 
ــود. تــر اــ ــر ــار  خــا  ــا ــ
ــار  ــ  ــب س  ــو  ــ ا ــا  ــد و ــ زن

ــد. ور ــر ا  ا  ــن م  ــا 

و  تر نعت را ر ر
باد ر  او تریا

شــم انســو ــ ظــحا ــر  ــ 
 ر ــتفا ــو )ــخا ــر ــ  ــخا ــ(
ــاذا  ــتفا ــو ظــحا ــ .ــر هــر
ــا  پتــوا ــا ــک صــا ــ ــدشت
ــد.  ــد و ــا م ندــت س  ــ ما ،ــا ب

.ما  اد امو  ا مو .1ک

Figure 1. Weight Loss Chart of Control and Treated
Samples
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ترا

ــک  صــا  ــتفا  ــ  ــد د ــ ختر
ــد ر  ــ  ــو اپت ــا   ــد  ــ 
ــغ  ــد 96 ــوا  ســو  ــتفا(
 ــتفا  ــ ه ــ خت ــا ظ  )ــا ص

.ــ ــا ش ــ  ــ تع انســو  ــ فا

زوــ اســتر ــار  اذــا  ــتفا ــات .2
هــ ندســت ــ نا   ــ  ــ  ــدا

. ــع شــا ــ انســو  ــفا

زوــ اســتر ــار  اذــا  ــتفا ــات .3
ــا تر ــ  ــو ن  ــ  ــ  ــد ا
شــا ــ انســو ــما  گهــد ــاعب 

. ــع

ــد  ــ  ــک  ــا ص  ــتفا  ــا ت .4
ــ 96 ــو ا  ســو  ــتفا( پتــوا 
،گــر کمــ ،ــپر ــو )صــا ــغ 
ــخا انســو  ــا فــ هــ ،خــو  ــو

. ــع شــا ــ

اسندوشا

ــر ت ــ ب ــو   ــا  ــر  ــتا و ــ 
ــو ــد جــا ــژ  خــش  ــا
ــه  ــ ــور قــو  ــ ــد ــه اــدگا

ــد.  ــا کس

ناعا

 شــر  ــا  مــ اســندو
ــخ ــا ــنا عــا ــور ــو اــا،

ــد.   ــت ــتگا ــا

عنو  ا یاا

ــما ــو ــد  ــقا ــ اســندو
ــا ــژ ــ جــا  عنــو ــا ــا

کرــد.

وا

ــک ســو ــتگا  ــتفا ــا ــرصا .1
ــو   ــر ؤ ــو  ــتخر   ــ  ــا  
 ــا خ  ــتفا  ــا   ــ   .ــ ــد ا
ــد  ــ اــد ــا  ؤــر بــار ،ــنا
ــد نتر  ــت س ــ ح ــ   ــخ ش ــا 
ــ ردا  ــک   ــ  ــود.  ــتخر 
ــن بــار ــتخر  ــاد ــر وــا

.ــ ــاا 

(Sesquiterpenes)اروــز ــا  رــکو .2
ســتند. ــد ــوو  تاــا  ــاد 
ــ   ــ  ــو  C15H24 ــا   ــو ر
 ــر  ســتند.  ــر  ــب ر  قــو ،ــط
ــد.  ــ ا ــو  ــو  ّــر  ــا ر ــ 

تاــا ا   ــا ــار  ــکKetone .3
ر ــ  ــ ــور ــر ــ   ــ تماــز
ســت اتاــا  توــا .ــو تصــ گــر
تاــا    ــا  ــو   ــت  ــم ه ــ ق

ــد. ــا  ــر  ووــا ندــا،

(Rotary evaporator) ــا  ــتگا   ــتفا  .4
ه صا   ــذ  تد ــا  ــک
 شــا ــا  ــتفا ــا  ــ  .ــ ــد
ــتخر صــا   ،ــدنتر ــا  ــز
.ــو  ــا ص ــ غ ــ و  ــد  ــد  ــد 




