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NANOTECHNOLOGY
FOR
FOOD INDUSTRY

FOOD FOOD NANOSTRUCTURED
NANOSENSING INGREDIENTS
FOOD ‘ OO -

PROCESSING

Antlcakmg agent
Gelatlng agent
Nano additives and
nutraceuticals

Improved packaging

Actlve packaglng
Smart packaglng

B|o based packaglng
Nano capsulatlon
and nanocarriers
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Improved packaging Active packaging Smart packaging Bio-based packaging

Incorporation of
nanomaterials:

- improvement of physical
properties of packaging
(e.g. temperature,
moisture stability,
mechanical strength, gas
barrier, durability,
and flexibility etc.)

Incorporation of
nanomaterials with
antimicrobial
antioxidative, UV
absorbance properties:

- improvement of taste,
freshness and shelf life
of food products

Incorporation of
nanosensors:

- monitoring of

food condition
(e.g. oxygen, freshness,
and pathogen indicators)

Incorporation of
bionanomaterials:

- improvement of
packaging properties
(biodegradation, edibility,
biocompatibility,
low-waste and eco-
friendly)

metallic nanoparticles,
metal oxide,

nanoclays and carbon
nanotubes

Ag, Au and metal oxide

nanoparticles

different nanosensors

various
bionanocomposites

(biopolymer and their
derivatives)

NANOMATERIALS
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film, placed or covered on food, in order to
make a mass transfer barrier.

Coating of food in the form of thin layer or I

layers with nanolayer, which are linked to

Nano-laminate films content of two or more
each other by physical or chemical way.

inside the packaging materials to improve

Integration and embedding of nano-clay
their physical characteristics.

IMPROVED PACKAGING

(SO Al (,S2548 9 (S S0 Uolgs 39402 Sl 15)9Li8 L sl sg) - ¥ Sy

09y 023 g2l -a)ls Jolaie g (geme dlgo 4 s (6oL Lo (21 Blgo (ahs diun gl wwlio slg0g3l
3l kit JSbl il 36 olidie 5o (00 Gy 9l (2lde dlge (sus Al 5442 ) 5)5Lid3L jl polaiul
550 Ledl g LS 3l (G uSole g (2lds slgo ailivgs sl wlgSe | Laplid L S3U ad able 2ldd slge Ly
lié (59 padiiune job s g aidly (Syo> aiSlgise b iiay (il il (akdie o0 ¥ IS )0 45 jahilan .cud)S
oplS o ot €18 552 5 oS o Lol blone (S0 (12085 oyt 6ot 45 Lo 5 iguts boliias
SiyalsS cumiuo «uigS (5)gld cumino 10 OlgSse |y (1egil B dgum SiU slapiig) (Shez slaibsy o3U

V| 605 6)5lidail sluiniue S,a - ICAN



dolaiuwl B0y g pb S Sl sl 45 i8S s 5o (lail gy cusius (Wl juw cdguamae woe jl cblas sly)
¥guama o §18948 s LuS) g SlauwS! LT slapil o, Sdas 4y (i slgo cygloe jo (yuizad 9 39450
rolio dlgogili jl SS9 Ulgs 4o S A 5 Gyadpdedi pas 9 e (SWlSe LolgS Jds 4o gl aiiS SeeS
lacagy 1Sl L wisle solye Lalisue slawdls aipSise 1 dnlho g solaiul oy ldé Slge Sais Al sy
5503 bast) (553815 513 5 (L i sssalpians) I, 5L lautylSLa oy L i) e

D550 03l (ol3l Blge (gain dius Gl e lize ladyd JuSis gl ailgl e (wlyhd

( )

[ MATERIALS FOR EDIBLE COATING FILMS j

HYDROCOLLOIDS

polysaccharides with

water-soluble properties: fatty acids, acylglycerols, milk and soy proteins,
waxes, essential oils gelatin, myofibrillar
- derivatives of cellulose, and extracts etc. proteins, zein etc.

starch, pectin, chitosan,
alginate, gums etc.
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natural extracts
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benomyl (C14H1sN4Os) e
<0
m <
nisin (C143H230N42037S7) 1ol
2%
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! enzymes —
-
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benzoic acid (C7Hs02) i i <
e organic acids
Zn0 1ZnO
.}J % nanoparticles
o o O
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Time and Temperature Indicators (TTls) Depending on the operating mechanism:
Checking the quality of food through a - physical based systems - diffusion
color response that matches or correlates - chemical based systems - polymerization reactions
> with the quality of a food at a gi iologi i i
c quality of a food at a given - biological based systems - enzymatic reaction
) temperature. - initial activation - usage of ultraviolet light
txﬂ
Integrity Indicators
5 T E————Ty
o . . . Based on the type of transducer:
b Detection of perlfo(;atlorls_and faults in the a) optical (colorimetric, gas-induced fluorescence change);
g SEaECiCOC e b) electrochemical (potentiometric, amperometric, conductometric).
0
= Freshness Indicators
..9 . . ) . Nanomaterial-based microbial sensors based on the
Provision of signal information about h . . .
L roduct quality when the food condition Sibcyaiigen iler s
‘6 %ecomegunatz;ce bl o SHroe ™ The immunomagnetic separation (IMS) technique using
7] . P 9 age, magnetic particles coated with selective antibodies.
c transportation, sale, and consumption.
(1}
‘n - o .
g Radio Frequency Identification (RFID) e
- __60
'z“ Obtaining real-time data on the packaging | | as ‘ ‘ W %‘2'2 I I I I I
allows control of the integrity, authenticity, ! id y =% I I I I I
antitheft protection, anti-counterfeiting - lan. Feb. Mar. Apr. May
qua"ty and traceab“ity. 0 m: | moxygen M carbon dioxide
. J
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non-renewable polycaprolactone (PCL) and
resources poly(vinyl alcohol) (PVA)

bio-based polyethylene (PE), polypropylene (PP),

polyamide (PA), polyethylene terephthalate (PET),
polyethylene furanoate (PEF), and

polytrimethylene furandicarboxylate (PTF)

cellulose and starch thermoplastics,
polyhydroxyalkanoate (PHA),

polylactic acid (PLA), polyester amide (PA)
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polyvinyl alcohol silver

casein zinc oxide
polylactic acid

collagen

graphene oxide

kidney bean

low-density polyethylene titanium dioxide
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