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Avrticle Info ABSTRACT

Article type: In this research, the effect of essential oils (fennel, mugwort,
Full Length Research Paper  cardamom, dill, ginger and geranium) was investigated separately on
bacteria (Escherichia coli, Listeria monocytogenes, Staphylococcus aureus

. : ) and Bacillus cereus) using two well and disk diffusion methods. The
Avrticle history:

Received: 04.11.2024 results showed that in both methods, geranium essential oil showed the
Revised: 04.21.2024 highest amount of growth inhibition. Then geranium essential oil was
Accepted: 04.21.2024 added as a selective essential oil at three levels (1, 1.5 and 2%) to the

protein film of lantern fish containing 3% bacterial nanocellulose and the
physical, mechanical and appearance properties of the nanocomposites

geytwgrds: were studied. The results showed that by adding essential oil to the
acteria, nanocomposite, the tensile strength and elongation at break in all films
Bacterial nanocellulose, L - -
Essential oil, decregs_ed 5|gn|f|ca_1ntly,_and the Wa_ter vapor pe_rmeablllty, hum_ldlty, and
Geranium, solubility of the films increased with the addition of nanoparticles. The
Lantern fish protein opacity of the films also increased with the addition of essential oils. In

general, the addition of geranium essential oil led to increase antibacterial
properties in the films.
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Table 3. Physical properties of 3% nanocellulose film and nanocomposites containing different percentages of
geranium essential oil.
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Table 4. Mechanical properties of 3% nanocellulose film and nanocomposites containing different percentages
of geranium essential oil.
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Table 5. Surface color properties of nanocomposites without essential oil and nanocomposites containing
different percentages of geranium essential oil.

Yl Wi AE

a* L~ ks

o/vE0/+ Y LRVZE L VAR o S NAE < VRV VIE A VEAT SN FRESY2) /28 SRR VEE 2 L F0F AR (U

O/EFA/ VD AVAEEE ANV vaAs  FaD R0 VR0 Y/ AA YO/ YD

VY047 V8S  A/eEAY/ FOS VE/EV/RAS YV 8P O/ EVALTYY ATV O/ S

s

-Lﬁ)évu,d—dﬁm
.Lp):\s—
—-ijbr w—d

doy3 V0 S

(PS'/'O)CIG—A_;é LA)LA:JQ.:;)‘JJM M| sasOlES Q):.wjhjb u<;>;)s~_5)f>-(:)b a

05505 el = 2l S sk S = s 5 o ™ L S S - s o T

o535 oelul o3 VO 5 ) (sl slanks s
(VF) s b baS s B/ 5010%) 55 o
—ORS W a Sowe 5 pels bl 03581
5SS S 5U Lol il Slses atalis

Co3S Olin 5 4 ol SRR 5 S
C)bjj'_é\ RSO0 IS AP QL';J \ (-}ga; BE LQV.L:.‘?
ol o (P<e/00) s pme sbas L



OS2 g holuo phas! /oo sy 51 (555 gl 53 (puilus] (3255 S50 Cymend

U 3 o para wilnie glazse dob 3 L5
A58 BB YO Sl 5S lagpe dob 5 il
ol ohd 3 i p8 Ol L3 falS S
5 ol gl b oS db edaliie Luled Ao VD
o a el bl Das3l Oel s e
Ol g adllas 5 () I Jous L -0l 8
(M) Jsho BT dd w o5 bl 0353

\:JJ_’J;
-
T

Olgee O (S ol i g 5B 5o (uile) anasls
ol S 255 el Sl Ol Al 5 dlad
s DL g 58 si5 4 bae el
ol g 5B Al Ole Sl bl 5o s
(%) dil
S bl (g5l slapld Spludss polis
O3958 el s esls Ol Y IS s s w

© sl 5l et Al e Ll

Vs

VO S

BRI TIPS P P ECR P HE IRCPPR LN AR R T

'(’3‘33')5 gelal Ao 55 V/0 (g9l ) gl 8L 1o s \/aj‘r,csb; T P R W R ¥ G W L LN T ST I

Figure 1. Turbidity values.
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