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Summary of the invention
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A novel method utilizing eucalyptus extract for the protection of woolen
artifacts against invasive insects has been developed. This eco-friendly Vol.7,Issue.3,
approach is highly compatible with environmental ecosystems, poses no Serial_No.21, 2024
risk to humans, and is safe for historic textiles. The application of this
extract does not adversely affect the artifacts, their physical properties, https://ker.richt.ir

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

Soxhlet extraction method with ethanol °96, and neutral pH paper strips Pages: 131 to0 136

are impregnated with the extract. These eucalyptus-infused strips serve Corresponding Author
as an environmentally friendly, human-safe, and artifact-compatible

insect repellent. They can be employed in various applications, such as Shahrzad Amin Shirazi
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between artifacts in storage. The production cost is low, and the method Board, Research Center for
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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-lLasting: 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,
withits oil used for controlling warehouse pests and
its alcoholic extract for managing parasitic insects
inlong-haired livestock. These methods are already
patented (CN 102065711 B, US 20120128648
Al, 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 9%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.



30T 590 (& I 4 9 Ol i 280 (S ot AL gm0 il § 4@l

= 8 — S 5l Ol g J LBl
T e 55 el 1 p0esh ) o ysio 3131
Sy — (50 bl Cosjo g cblis 03] el )8

(ub&o J9iu~o o.,\».\.wy) ul)i‘ :u‘).ee ¢u§.~h).9— L?u)b )LYT Ceoyo g cblas DJS\w.h%;i L;o.LC ol ya.c Y

u‘)zl 23%) ‘L;o)L»I )l)j oKl ‘d)\.oa.o 9y IRCEA O*2) 9 L5‘°‘L° o ya.c Y

Caoyo g cbslas 50l dol_fuad

VY 5l ) ol ojles
https:/ /ket.richt.ir

WL ilxan

Jgs o2
3l il 335008
g cblas 0uSiimgly cole Cab guac
GRS (S = (F)b Bl cae e
(uw&n J}‘wm D,\.w.uny) (Jl)J‘
4lL,

sh.aminshirazi@richt.ir

&l Ao

4 o3le oyl 5l oolail s gl pslge Sl i il 1 preitn BT (o
OB ol Baa 1 e 4 SO] e gl ol 3 ea D 8 yme 0
o=l sleslewl oyl 4oy gy das 50 Ll (gl g didly pipmwsST g G
Canis 5 5Bl (S8 Clyogas s 15 [ ) s llash -5 i o)lae
Sl alyis )8 3 ol (SSleylae 5 (o Lol sl 8 ol caliseo
B 102065711 CN) silodmy €l a9 00 odlaiwl 0 dy o0 (sLaply
w9y o=l . (A 103070195 CN (A2 2488036 EP A1 20120128648 US
ged gy yBb byl (el g o atel ol (28 pH L (A2l
2 dald diged g (ol ojlias d aicl A2l slajle L oad Lo
Ad e 3 0oy O (i Cagby 93,5 5l dn 3 YO -Y+ slad Ly 55505l
o0 ) joy e e dy SobcelwA g olidsy) celw Vgl
S Aoil sLudy o Wus o3l Iy 8 (Anthrenus Vrbasci (gass8) (JLS Suwgu
ol il 093 oo 3 A ey 0y (al il )3 agel 93 0
2 a8)S a5 ) w0y s Ly St o lad ume Ol Ladiges 39
o diged g Mol dsgad 559 @lyusd )y il odel Cwd o b ey
038 Lials wals dses L dulio )0 0dd jlewd dged a5 o Luis ol
04 )l diges jl 0yiis ddad pas ay oS o 1y el ol g Al (o) ieS
oylas 4 a el dsges 48 4 Sl o el ol s o=l b s
=l 0 (Sl 15T ais » OMAR el 4 ged do Cous s8] IS
S Hlgeds e w8l o)inc (g5l sl a S el ol gl) ol o
sbmdsmz 9 Lagn g (iSg) oy (sl (i (192 (J9-SUsS
Ol = La)le ml adgi aise g taig S 4SS A alde (6l el
A )b)?—&)’» d)_’YlJ u.ﬂ‘)lf 9 u“—"‘il )] leuﬁs) ﬁLw A Cuwd 9 039

D9 g0 4B lid jloxe cculio gla ) g 13 ) 5 ()l e3liunl w33 ya el Sj] Kan (gl dlie (pl 4 oyt




o3y )|, 8 (Anthrenus Vrbasci 4 5s5) JL8 S wguw
L 5 cy3e Sy Jpamo Lo 3 (solgiiy ool
il oy (V) Jodo b ass)S ) Las dojes
oo S o) L ol oty iged s
0)9) Q- 9 e cV'duD}l{ ).) als 4_;94.; O—MD(Q.Q 9
Ay o s e LidlS bl .l oad )35
Sl oylas a aiel gl g 5l onlaiul Ly S
59y Ve CddS L oy )y pglome )3 g8l
pgd olo 3l Lol el adly yiols8l ¢ i yials 4 olde
A8 )l digad ()9 pinlS g0yl 415 i e |l
NIED ole S cilS | ds 45 g yobds .l 0ais
CobdS 3l da g 4o yd YA ol 93 ClilS jlam dop
RE P J_.ol> )9 uu_mlf d—oyd YN olo dw
)’I S y—ius 39 ol L;Lzmjya} as 2> e uLmJ
)l odlawl 45 Aad o UL““) ;A_LEA L)—’I Aoilealy e
OAMAY s dsged 4 Cumud oS8T (ISl oyliac
a0l asle wlgs oo g a il  Sayajl 5l ao )
3 odal Cuddy zoli Dy b oy A 3l 0y i
Cglay oniad ylids g odddo SV S g ) Jodo
a el cladiges loyddis ddss i ;0 (g)bblixe

lead Hl e A Sged Cuud

bytyn €151 b die;

lics) ( wg—id8T oL 0,550 o3le 109 Cmunddy (glyms
J ey V0 oS0 P9 | oS St laS
Al g atrdsne jd g A0S a0 1) 39
For Ly ol 4 Joato )b s qomidd o0 )l 8
Ao A g ds aa Ly o bl o il e
oS oo gl il |y ol o )lias celw Ve (b 903, S
05,155L 550 LS 5 (g9l 48 oasl Ccwdey oylac
T ipsS— dainyisige (9xed o—ilST oS
G sy @il ] i |y el Lo
G g IS )l S s oyt
moylae g laa o BlE 4y i 5 Do
o 8T gy oKy (0 1y oaal cwday
ladad Giods iy S JBb ) ojlas ;o
a0 Ve e gled el Y Gas dy g diy
Sl Gy e 0238 ()0 DS sl
2 904 yiewtlaw OXA Dl as |y s auiwl b
I 90305 yeaboge dop3 Vv o)las Jotoxe
o Al y205 50 LD (9% it S—is
w23yl B Sldis (5yee 3 9 LS

b p0 aald dises L ol yad 0 djlesi (sladiges
S8 Bl 423 YO =¥+ (slod L g 3bgSl il

0oy 3 59y N e dny Sl celw A g oL,

P8l diges g 0ddjlo digel (1) Ll plie ) g

Table 1. Weight Change Measurements of Treated and Control Samples.
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Figure 1. Weight Loss Chart of Control and Treated
Samples
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