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1- Basil seed mucilage
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1- Montmorillonite
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* BSM = basil seed mucilage, CMC= carboxymethyl
cellulose, MMT= montmorillonite.
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Table 1 Formulations of basil seed mucilage based films".

Film composition BSM CMC MM
(treatment) (/10  (0/10 T
Oml Oml (g/10
water water 0 ml
) ) water
)
T1=BSM 040 O 0
T2 =CMC 100%+BSM 040 040 O
T3 =CMC 162.5%+BSM 040 065 O
T4 = CMC 225%+BSM 040 09 O
T5 = MMT %8+CMC 040 040 0.032
100%+BSM
T6 = 040 065 0.032
MMT%8+CMC162.5%+B
SM
T7 = 040 090 0.032
MMT%8+CMC225%+BS
M
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Table 2 Effect of CMC and MMT addition on the thickness
and density of BSM-based composite films”
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1- Ultimate tensile strength

2- Elongation at break

3 -Fourier Transform Infrared Spectrometer
4- Thermogravimetric analysis
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Fig 1 Effect of CMC and MMT addition on moisture
content of BSM-based composite films (T1: BSM,
T2: BSM + 100% CMC, T3: BSM + 162.5% CMC,

T4 BSM + 225% CMC, T5: BSM +100% CMC +

8% MMT, T6: BSM +162.5% CMC + 8% MMT, T7:
BSM +225% CMC + 8% MMT). Different
lowercases on the top of bars indicate significant
differences (p<0.05) among treatments.
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Treatmen Thicknes  Densit
t s (Lm) y
(glcm?)
T1 67 + 117 =+
15.3? 0.17%
T2 81 + 140 +
13.6° 0.10%
T3 67 + 117 =+
10.8° 0.18%
T4 75+20*° 137 %
0.07%
T5 80 + 140 =+
18.8° 0.05%
T6 72 + 129 +
25.2% 0.06%
T7 88+7.3 130 =
0.12%

*: T1: BSM, T2: BSM + 100% CMC, T3: BSM + 162.5%
CMC, T4 BSM + 225% CMC, T5: BSM +100% CMC +

8% MMT, T6: BSM +162.5% CMC + 8% MMT, T7: BSM
+225% CMC + 8% MMT.
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Fig 3 Effect of CMC and MMT addition on
elongation at break (EB) of BSM-based composite
films (T1: BSM, T2: BSM + 100% CMC, T3: BSM
+ 162.5% CMC, T4 BSM + 225% CMC, T5: BSM

+100% CMC + 8% MMT, T6: BSM +162.5% CMC
+ 8% MMT, T7: BSM +225% CMC + 8% MMT).
Different lowercases on the top of bars indicate
significant differences (p<0.05) among treatments.
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Fig 2 Effect of CMC and MMT addition on ultimate tensile

strength (UTS) of BSM-based composite films (T1: BSM,
T2: BSM + 100% CMC, T3: BSM + 162.5% CMC, T4 :

BSM + 225% CMC, T5: BSM +100% CMC + 8% MMT,
T6: BSM +162.5% CMC + 8% MMT, T7: BSM +225%
CMC + 8% MMT). Different lowercases on the top of bars
indicate significant differences (p<0.05) among treatments.
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Fig 4 The FTIR spectra of BSM-based composite
films (T1: BSM, T2: BSM + 100% CMC, T3: BSM

+162.5% CMC, T4 BSM + 225% CMC, T5: BSM

+100% CMC + 8% MMT, T6: BSM +162.5% CMC
+ 8% MMT, T7: BSM +225% CMC + 8% MMT).

(TGA) 5l e 035 -V-T
ol b o e sl a3 ok 3
il gl £ 5 0 G S ol O Sl >~
woary b sl ) (255850 glands (TGA)
JB Limie 03 ol o el LS
o by s Ve CC LY Il e o] asiis
Jds 4 YV ey °C gl o o3 Al e [¥F] ol s,
‘NM«J},«.[\”\/]m;@l@a\)adjmlf@)lf%#
WLl S8 Sl o 55 s 4 YT %C B YO0 gles o
SbedSse 5o Jobe en on Bl ple 5 O
Jds 4 F2-FV e °C gl s wler >0 [Y] 55 BSM

oIS L VAL 55 BSM s oS 5 ol Sl w2

AN

Sl Gl (@8ls 3 st s Bt s 0T SIS
iS5 S Oy a4 o 5 AS o iS o ub, b ey
o2l et 03 5 A4S e Jes 8L L 5 sne glaaY
- o Sl (s piyillanl sl 5 508 e Lt O S
S Sl sl i1 aadS Slidss s [YY 5 ] s
Shsls 5 o5 Celb Sy sbald o MMT 158
MMT a3 s baks EB &S (la K 53,5 o ol
5035 &= 1, MMT ;.xxS;jjlvuzdar.iégujL‘.iS
M}@Oéﬁ\)‘éwﬁwla%Jﬁ&@w%)ﬂ
S ol MMT G ) 40 o8 (s 53 (pioees
sy anl I BIEB jlaae MMT 2l 3l L o g S ez BSM
5 MMT o bls &8 asl cusdly ool Sl Lls e oS

[Y‘Y] MJ& uS\)y ('J‘:ﬁ “ J,._»‘J.iul.laa_:\ 9 6)5 6)L’I>L.~ osle

(FTIR) 458 LS 5o 3 Ogsle amiwcil 5 JUT—5-Y
ol LI F J{.ﬁ»ﬁ SiselS st L;La{..l:é b C’L‘
om S LAl BSM @ by e e I3 0pl 3 oo
Sty 5l L OH— 5iS & by e CM7 Fove YO
oS e e J S50 0500 5 S50 G Sl
Al OH— (65 (sloes S cizman 5 OH— 15T (glaes S
G e gl [ S OH= iis 5 Sdusy S
0L 1, CH3 5 CHy CH e 5 C—H tisem™ YA+
[—del 05,8 S M VF v Vs am b s Sy cdins e
N— iast & o 3 S o Lasiia |, C—N ,C=0 5|
sls S5 om0 N F e a3 =il o5 S H
NS 5 S slaes S 5l emt geover s [ro]
5 Oole i emT s B Sy (e ST
L Soaosl Al j gl &S A o OLi |, C—0 O ket
M wem™® NWE N e s e Sy S e A
JSU rzsem™ v A s K .ol C-0-C ,C—0 iis
Ly Mo o om™ ASY 5 o5 das e 0L 1, C=0 L



dM-rel{smoothed)| %/C]

0.1

-0.1

-0.3

-0.5

-0.7

-0.9

-11

B OGO I VWYL PURP LN W K SN SV SRR

100

90

80

70

60

Weight(%)

50

40

30

20

10

0 100 200 300 400 500

Temperature(C)

Fig 5 TGA graphs of BSM-based composite films (T1:
BSM, T2: BSM + 100% CMC, T3: BSM + 162.5% CMC,
T4 BSM + 225% CMC, T5: BSM +100% CMC + 8%

MMT, T6: BSM +162.5% CMC + 8% MMT, T7: BSM
+225% CMC + 8% MMT).
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Fig 6 DTG graphs of BSM-based composite films
(T1: BSM, T2: BSM + 100% CMC, T3: BSM +
162.5% CMC, T4 BSM + 225% CMC, T5: BSM

+100% CMC + 8% MMT, T6: BSM +162.5% CMC
+ 8% MMT, T7: BSM +225% CMC + 8% MMT).
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ABSTRACT

ARTICLE INFO

The aim of this study was optimization and improvement of the physic-
chemical characteristics films based on basil seed mucilage (BSM) and
carboxymethyl cellulose (CMC) (100, 162.5 and 225% w/w the mucilage)
using montmorillonite (MMT) (0 and 8% w/w the mucilage) by casting
method. The produced films properties were evaluated for thickness,
moisture content, density, mechanical properties, Fourier Transform
Infrared Spectrometer (FTIR), and thermogravimetric analysis (TGA).
Results indicated that thickness and density of the films were not
significantly influenced by CMC and MMT addition (p>0.05), but the
moisture content of nanocomposites decreased with increasing CMC
content (p<0.05). Presence of CMC and MMT in the film matrix caused to
enhancement of ultimate tensile strength (UTS) and elongation at break
(EB) in nanocomposites; the maximum of UTS and EB with the values of
27.9 MPa and 41%, respectively, were obtained for the nanocomposite
made by 225% CMC and 8% MMT. FTIR spectra revealed no new
compounds resultant from the chemical interactions, and only some shifts
were observed for some peaks, and also slightly weakening or intensifying
in several peaks. TGA plots showed that incorporation of CMC and MMT
led to improvement of thermal properties. In conclusion, simultaneous
loading of nanoclay and CMC generated the improved nanocomposites,
and the treatment loaded with both MMT and the maximum level of CMC
(T7) is advised as the best film for employing in the food packaging.
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