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Fig. 1. Triangles and circle segments making up the area between the fruit contour
and the optical ring sensor frame (redrawn from Gall et al., 1998).
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A Review on the Application of Nanocellulose in Food Packaging
Javad Tarighi, Reza Rasoulzadeh
Assistant Professor of Mechanic of Bio System, Tarighi@uma.ac.ir
Student of Agricultural Mechanization Engineering, Reza.Rasoulzadeh97@gmail.com

ABSTRACT

Cellulose is a long molecule and strong polymer that comes from many sources. Cellulose nanocrystals are used to strengthen
nanocomposites. Extraction of nano-crystals from cellulose sources is carried out by acid hydrolysis method, in which lignin,
hemicellulose and amorphous polymers are removed without changing the structure of nanocrystals. The separation and
addition of cellulose nanocrystal to the material matrix solves the weakness of mechanical, chemical, and thermal resistance
of nanocomposites. The use of reinforced nano-composites in the food packaging industry improves the safety and shelf-life
of foodstufts. Due to its biodegradability, it also reduces the contamination from packaging materials and reduces the cost of
production due to the availability of raw material and its availability.

Keywords: Nano-Cellulose, Nano Crystal, Nanocomposite, Food Packing

(S g0 (S0 G 3 Hghaogid 305 Srpp0 AN .




olo « jJgluw [2l.s 513 399 LgiT 5> 63058 Cugds j8 ¢lgie 60 Holw g Migino0 Salgs Camub huwgs 68 Skiws (5 jglw lac jguoS lals g g2

Ulgige @lio (3gs 63 58S g oglle 35S ougi 5 b @ilio jl Glgigo 63 3imS g oy 63 Cuwl (595 Jluuy jouly So g 1S Jebw ilaiSlu

155 o3laiul 330 Wby, jgu0lS g3 (5130 65 Situsd (5 23y 5320 @0 I b gl g3 . Cuwl 68,8 5143 6593 330 Jhuuy >l Juls (uas o

N

[V 558 0Ll Juo T 395 Joduca s2iciu j g oudgl Slgo o3gs gl jyl oo

Dol saita 1559550 (510529 6295 j1 33,13 65 ualgd Jul> 6y g 3558150

%era rchical Structure of Plant Based Fibers

Figure ). Cellulose structure in plants and algae.

oSl 5 OlalsS 5o sk Hlusle -V U

-

398y ol > Cuoglao (S oalell ggd 2lo S Lol (g w3 (5S3g5 60 Cuoglio « oS L,JIS: ol ol dule o L,S.u.mLL: Slgo
Slluy o > cn..-_,S 2 sLaiBl g o 5sS o lS lgie 60 oS Cuwl (5L s Jlw 3540 oS (UL L_JT 398y Julao > UL Cuoglao g Lmjlg
523 139050 (5 buuy phazo g j SUSW g acl 68 Cuwl T 6gj25 T8 (39 jglo Slgo ¢l USwino ¢z s5ge -39 50 JSs 530
333,550 Eeb JuRi g Lol 2E ool alS cuch oS 158 60 (gauiu jl wglhols Slgo ¢y 3)lg g (a5 &L Sga0S 6 ylglis0 Slgo ¢yl USUino

[IY].)_}S o Ll
—Cuug j Slgo b juao sl pgac GLolas il j81 ol ool e . Cuwl 639 13595 0 (5 by 0295 j1 judoo )25 Gy (sl pouly o2uwgs | Sl
31 G R g j 9 3030325 @ilio (S LIS g ol jo s 6y b Gl jud g S—Cu j Gl joeS G S ol 03g; Cuwgs

(7]l 639 13,9550 6329 6295

~

y

. AR (DS 3190 (S50 S 33 Holuighh 3018 33 (53990



Simanigny K38 (s0de y0d)

/

P g ool (533353985 T 6y b (il 5S20lu390 5 g SIS0 Choglio ()90 umlmo 11S Slgo il solduwlio Lijo ¢l 3929 L
oslaziwl oS sasls iyl 38 Lee, Koon-Yang, et al.(2014) alo> 1 68 53 polool wlSudso ¢l @8 (51 2 Siliss=s [FYEIPS ST GIIISgS
oS susls vyl jSShakeri, A. R., et al.(2015) .5,S cgds | i jouolS 93l (,SwslSo uoglio )l glizo Jlimg S 93b Cuoglio g (i Cupols jl
S3,0 L GhelS wosgas WT w32 gl jao (oSauyeh gl jze Ul 31 L g UislS loedges (Sl g L2l y2iwl Slgo gl juo « 8Ll jhs LislS b
GBIl Ul b 351gh50 (uiSa (591> (5l juud I 03ud 89 S0 gl Salgi oS susls iyl jS Spence, Kelley L., et al.(2010) uzos
oS a5als iyl jS Separdar, H., et al.(2016) (juizos 5940 (53095 sldplad Cuidlads (il 81 g oo jo JialS ducl « jLo 5 g0 (olowd Slgo g
Sluogiad Sgagy 6220 5> 9 (53 Sac 9 (53 42 Dluogiad Cugdi waogo ol jiS—ligu (i s g jul i jguolS plud ou Jglw g3b (39 j8l 63

-39l 70 1D00gas (5aLioiigS,y jud
Gl G2l Slgo (535ediuy Cigiuo > b pao sl g ey jgaolS o Jelw gl eslisiwl 9 Slgi sl g los g ole UBigy 0311 Gadad (al jI S
Bl ouly I Jrol> GSamUT JSuiio glgige gT JLos 6y 68 judo j30cu j 6 gk slacy joaolS ¢3S (2 Sulo b (§3awodiug CudlS Soag

.Aﬁd:é)g»ljl_,éﬁﬁ&&p)g@gbﬂﬁ

~

J

Sl g s (g s &) Wolw 5ligil g g 5o dagi —Y

/

N

9 Sal> (5ol «wgh CaS S Cgy (k0w A 3Rz (S oIS (LS wisS iy ang2 9200 (G by @lio I Jglw jols augi sl
2035 6ags 63T o, Blw 639320 53 juj wlzhd j3 i 395 g 8Ll g0 (5 jlwl s> I Jug 6300 sugi LS Slgo [ 3gi,0 oslatiwl (puuigs
o> 40 (pal 43 3950 (541555 00> 40 319 9 630 6.y 39,0 PV (paRds0 il L 6S (53403 PA Jl=8 LB L g Uivg ) 0y o> . 3ogud,0
Colgs g3 g oxub uSUS ) SIS SBlw 623 Ao (5lod 5> g i8S Go U0 6 g 63ub gy Dliwl J8L g S0 yS V iy iSpusaw I Jglzo 18l
byl s 3 0308 03loT juaS (53S0 I Guy «3gui pLsl JolS & jgu0 60 (51255 68 Sguin0 1S5 loj U sl g8 ¢l .53guiis0 sl jhio OT L
01331 .53,5,0 6ugs Holw j9b GUT Glos 3 (i Sulsd I uy 9 Sguis0 oiauwid hio LT b Llgs 9 0308 julgysas 3wl bazo s usSUS

Siblso yiog jSuo Bo jl yiaS g 63g; ying jSu0 639320 53 65 31 Siuwy julg s 43 630 e3lakwl Sl CUBLE 6y 03 gl 5l jglig Suo

~

J

99l pld 0 e San pl L

-~

Figure Y. Comparison of the crystallinity of films made of micro and nano crystals (the nanocrystal in left

side and the microcrystalline in right side).
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1. Ferguson, H. G. : Apparatus for coupling agricultural implements to tractors and automatically
regulating the depth of work
Patent GB No. 253566 (1925)

2. Hesse, H.: Riickblick auf Entwicklungsschwerpunkte der Traktorhydraulik
O + P Oelhydraulik und Pneumatik 43 (1999)

3. Seifert, A.: Olhydraulische Kraftheber fiir den Ackerschlepper
Grundlagen der Landtechnik 1 (1951) S. 45 — 60

4. Hesse, H. und R. Méller: Untersuchung eines Systems zur Triebachslasterhohung bei Ackerschleppern

Grundlagen der Landtechnik 19 (1969) Nr.4, S. 119 — 122
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