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SHELF-LIFE

“Vita di Scaffale” e

Periodo di tempo che corrisponde a una tollerabile s EEE S P
diminuzione della qualita di un prodotto confezionato, in
definite circostanze (packaging, trasporto, condizioni di

conservazione, clima)

SL=f (F, P, E)

SL=Shelf Life

F= variabili dell'alimento
P,= variabili del packaging MICROAMBIENTE
E;= variabili ambientali interno alla confezione
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-
SHELF LIFE STUDY

14 giorni, atmosfera protettiva 70% O,, 20% CO,, 10% N,
\Y»

+4°C, campionamento giorni 0, 3, 6, 10, 14
n=3, studio ripetuto 3 volte

Ammine biogene (BAs)
Chemical markers » Volatile Organic Compounds (VOCs)
Microbiological markers »

Sensorial markers »

pH
Selezionati microrganismi

Parametri sensoriali

S
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AMMINE BIOGENE

RISCHIO INDICI DI QUALITA
TOSSICOLOGICO < > DELL’ALIMENTO

Alte concentrazioni:

* Rischio per la salute dei consumatori
* Malattie gastrointestinali

* Reazioni allergiche

+ Mal ditesta

Le alte concentrazioni nel cibo sono
spesso correlate a una diminuzione
della qualita

Formaggi
= il N\
Ruiz Capillas, Jimenez
Colmenero, Critic. Rev. Food
; svp o o S , Sci. Nutr., 44:489-499, 2004
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ALIFATICHE

STRUTTURE CHIMICHE delle AMMINE BIOGENE
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AMMINE BIOGENE come INDICE di QUALITA

La concentrazione di alcune ammine (tiramina, putrescina, cadaverina) normalmente aumenta durante la lavorazione e la
conservazione di carne, prodotti a base di carne e pesce, mentre quella di altre (spermina, spermidina) diminuisce o
rimane costante.

s
Carne fresca e pesce
B.A.l. = putrescina + cadaverina + istamina + tiramina

Alimenti fermentati **)

(putrescina + cadaverina + istamina)

C.Q.l = : — Pesce e derivati
(spermina + spermidina + 1)

SPD/SPM = spermidina/spermina Carne fresca, produzione di poliammine
indipendente dal tipo di flora

> BAs = Somma di tutte le ammine monitorate
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ANALISI delle AMMINE BIOGENE in HPLC-DAD o FD

ESTRAZIONE DERIVATIZZAZIONE
Omogenizzazione _— : 288 E: “Z(H)ﬁozgi\lsol. satura

5 g dicarne + 25 ml TCA 5%
Centrifuga 10 min a 5000 rpm

+ 2 ml dansil cloruro e HyCo -t

(1 mg/ml in acetone)
Rt () J— (Y ) +nc

Omg=0 o=§=o
PURIFICAZIONE con SPE o HN<R
. Attivazione con 5 ml CH;CN
. gon_d|z|onatmzntlo con 5 ml H,O + 100 pl NH,OH 28%,
HPLC-DAD, aricamento del campione < evaporazione con flusso N,
&—- 0 . Lavaggio con 5 ml H,O
FD, MS ‘ \ . Eluzione con 4 ml CH,CN
V. Sirocchi, G. Caprioli, M. Ricciutelli, S. Vittori, G. Sagratini, Simultaneous determination of ten underivatized biogenic amines in
meat by liquid chromatography-tandem mass spectrometry (HPLC-MS/MS), Journal of Mass Spectrometry, 2014, 49, 819-825
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mAU

— -
UHPLC-Q-TOF HRMS 400 |
~ el -
e | ) TR
l' SPD SPM
Z 300 1 PUT CAD
HIS
250
200
2-PHE
. 1507  TRY
1.S.
100 1
50 | k
0 |
L
0 16 18 20 22 24 26 min

Cromatogramma HPLC-DAD di un campione di carne conservata
in Biopackaging
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Quantificazione delle AMMINE BIOGENE

Total BAs B.A.L
1200 600
=% ES)
\E, 800 * é 400
g 2
N 600 * 2 300
= ©
5 400 . I. I. . 2 200
S 2
o "I : = .
TO T3 T6 T10 T14 TO T3 T6_ _ T10 T14
Tempo (giorni) Tempo (giorni)
F Mater-Bi pack  BPET pack o Mater-Bi pack BPET pack
- . S aa a . A
B TR 18 oot () RAME
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Ratio value

SPD/SPM ///7 \\\

025 | 3 indici monitorati
020 I . I I hanno mostrato valori
0,15
0,10 I I e andamenti simili nelle
00> I I I I I carni conservate nei
0,00

0 3 6 10 14

Tempo (giorni) \ d ueim bal I ag g I ‘/

® Mater Bi pack mPET
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Studio del pH

7.5 -
7 -
*
v 6,5 - mm Mater Bi pack
[
Z 6- mm PET pack
o
55 -
5 T T T T 1
0 3 6 10 14
Time (day)
R
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Dennis Fiorini Analisi dei VOCs mediante Solid Phase Micro Extraction (SPME)

’

1

Figure 1
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18 VOCs monitorati

Compound (exptl)

Alcohols and phenols

Isopropyl alcohol Musty 929
I etones
2-Butanone Fruity 892
Acetic acid Vinegar 1446
I suitur containing compounds

Carbon disulfide Ether-like 714

Cabbage-
like

Dimethyl sulfone

TEM

1904

LRI2
(lit)

926

1036
1208
1252
1354
1449
1565

1996
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1278

1453
1538
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1839
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PET
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PET
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PET
BP
PET
BP
PET
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PET
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PET
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PET
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PET
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PET
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PET
BP
PET

BP
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k.
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b
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Day of storage
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Analisi dei VOCs tramite HS-SPME-GC-MS

3-Methylbutanol 1-Pentanol 1-Octen-3-ol
3,00E+06 1,20E+06 900000 *
800000
g e o L @ 700000
O 200406 E O 8,00E+05 L soooco
] c @ 500000
¢ LS50E+06 ¢ 6.00E+05 i _‘\é 400000
[5] © @ 300000
© 1.00E+06 @ 400E+05 &
o a 200000
5,00E405 é 2,00E+05 ‘ . - 100000 & d .
0,00E+00 0,00E+00 ﬂ 0
TO T3 T6 T9 Ti4 TO T3 T6 T9 Ti4 o T3 T6 T9 Ti4
Tempo (giorni) Tempo (giorni) Tempo (giorni)
1-Octanol
1200000
o 1o
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2 600000
§ 400000 B PET pack
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Stefania Silvi Studio di selezionati microrganismi

Meat Microbiota

Mesofili totali

Batteri acido lattici (LAB)
Escherichia coli
Enterobacteriaceae

Presunto Pseudomonas spp.
Stafilococchi coagulasi positivi
Anaerobi sulfito-riduttori
Clostridium perfringens
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STUDI MICROBIOLOGICI

>
w

g o N

Total aerobic mesophiles

I
o
)

(Log CFU/qg)
A O o
N
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O P N W

o

Lactic acid bacteria Cs - Enterobacteriaceae
56
-]
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(@) 4 -
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o
2
2 .
t T 1 | 0 1 I : ! ; ; } . } i
10 14 0 3 14

Tirde (day) °

Coagulase-positive staphylococci

O
o o

Pseudomonas spp

[ee]
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(o]

(Log CFU/qg)
D

(Log CFUI/qg)

N

o

=== Mater Bi pack
-@— PET pack

o B N W
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3 10 14
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Stefania Silvi Analisi sensoriale

Without slime A B
Slime present in some parts 2 ASpeCt - - PET
(Slime) :
Slime on all surface 1 —® - PET o
Characteristic 3 30 @ —_—
Foreign 1 p "
Pink to light red 3 14 ” 3 14 3
Pale pink to slight brown 2 i
Earthly to brown 1
Fast return S
Elasticity Slow return 2
No return 1 10 6
Satisfied 3 ) o
Acceptability Acceptable 2
Reject 1
c E Acceptability D Elasticity
— =ps - - FET 0 -eo -FET o
Sensory Panel: 10 508 1
—r— M8 —a— EP —t— BP A8
14 3 14 3 14 :’ 3
1
10 6 10 & 10 &

o

-, 3 - Sa_ & o o X / Z . 3
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Podal Chesrstry 571 (2002) 121194

Coutents lists available at Sclence Dot

Food Chemistry "

Journat homepage: www. sluevine zomilocety foodechsm
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A shelf-life study for the evaluation of a new biopackaging to preserve the &
quality of organic chicken meat

Laura Alessandroni®, Giovanni Caprioli”, Federico Faiella ", Dennis Fiorini “, Renzo Galli
Xiaohui Huang ", Giacomo Marinelli ", Franks Nzekoue”, Massimo Ricciutelli 7,

Serena Scortichini ©, Stefania Silvi®, Jing Tao”, Alessandro Tramontano *, Daniele Turati ",
Glanni Sagrating ™
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ARTICLE INFO ABSTRACT

Aeywerds: Widespread use of madidonal packaging constitnutes a serjous ecological problems beading to 3 shint 1o blode
Bopackapng gradable aud compostable materisie. The aim of this work & 1o study the ability of 2 pew dMopackaging (BP),
organic chicken bazed on blodesmdable and comporable material, 1o pres=rve the quality of orgasic chicken meat for 14 days in
o wrraenrens with 3 p hchalare (PET) matertal Results showed thar the indices of Blogenic
velacle erganee compounls

el Mo -\nunﬂ (A3 anm) (lu- 10 mnmnxm Volatde Ovganic Compoode (VOCr) have a simila uml in both packags!

meats. For exangie, (he otal BAS cooceitration in mwal [ncress) from 300 10 061 mg Kg~" (o B9 and from 303
to 000 mg Kg~' In PET, as well as the microblological counts. The new blopackaging (BP) thowed similar
properties of nan-biodegradable mateial (PET) 1o peeserve the shwlf Life of crganic chicken mear and it coudd be
uzed insead of plastic matesials 10 promote a drcalar econoumy
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Conclusioni

Lo studio ha rivelato la capacita del nuovo Biopackaging di conservare la
carne avicola antibiotic free in maniera similare ai packaging convenzional
in plastica (PET)

| marker chimici, microbiologici e sensoriali hanno dimostrato andamenti
simili durante I'intera shelf life

L’'innovazione introdotta € di estrema importanza nel rispetto del’economia
circolare e del’ambiente
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