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1' Bquground including harvest of bell peppers in
Sweet peppers (Capsicum annuum L.) are an important food Peppers Delivery and 1 BBand 2 STD = ohi Fiﬁéﬂﬁfslgo?c%e/éﬁglgﬁéﬁfﬁg
Crop jnTernoTionoIIy, highly Opprecio’red. for i.’rs tasty ﬂg;h and harvest storage ?;Or;%%%%g%? sforc:g% at 7°C (refrzfgerafed) and
peculiar long shape. When stored at their optimal conditions (7- 15 days 20°C (ambient). During the shélf-life
10°C, 95-98% RH), bell peppers have a relatively long shelf life . BB a2 STD = S - o montlteg:e%uglﬁégrl%%n’gﬁévk\)/(e)ﬁ
i i : and 2 = Storage at refrigerate I y NI

[OPPIoX. WO To three weeks) [I]. Desp”e. of this, Ihe OnnU.C” Refrigerated temperature (7°C, 90-95 % RH for 22 days) sensory and instrumental
losses are estimafed fo be 40% [2] mainly due to quality TEOQBSDO”ST{O? (ESd—lg)- measurements, including VOCs
degradation such as shriveling associated with water loss. Inside > ana T stancara | l measurements with both PTR-MS
the project "SISTERS - Innovative systematic interventions for a and GC-Ms
sUslidainicble reduchon of food: waste iy Futope. [Hofizon 2090, \J ArTival Quality measurements after 1, 3, 7, 10,

Crant Agreement=No. 101037796] azsmark confainer —=ihe | 15, 21 days

BulkBox (BB) — has been developed to reduce food losses and

quality degradation during fransportation and storage by 2. Material and methods

exploiting passive modified atmosphere and the implementation , . . . o .
of a sensor kit to monitor products’ conditions in real time (e.g. Three different experiments were organized according to the scheme showed in Figure 1. Two different types

CO2, O2, temperature and relative humidity). of PTR-TOF-MS measurements were realized during the shelf life: respiration rates (RR) and headspace (HS)
In this work, different quality indicators, including volatile organic . 4nqiysis. For RR, 3 peppers were sampled and after 3 hours at room temperature for equilibration, they were

compounds (VOCs) emissions were monitored to validate the BB . : . . . . .
efficgcy - b(e’r’rer éreserving the freshness of green sweet bell incubated 30 minutes in a 1 L glass jar. For HS analysis, samples were collected, grinded into frozen powder by

peppers (cv. Lamuyo) than conventional approaches during using liguid nifrogen and conserved at -80°C. Samples were inserted info 20 mL glass vials together with an

8U||§ Tron;pclafr’r?.’]rcion (Spain - Ita) OngShelf ”fel- BBTperforde?ce _ anfioxidant solution before being measured through an adapted GC autosampler (MPS Multipurpose
uring shelf life was compare o regular transportation . . : . .

conditions by combining sensory and instrumental Sampler, GERSTEL). All samples were incubated at 40°C for 25 minutes for HS equilibration, then measured for

measurements of bell peppers inc|uding water loss, dry matter, 555 50 seconds with an CICC{UiSiﬂOﬂ rate of 1 spec/sec. All the measurements were performed with a PTR-ToF-MS

fexture parameters, color, appearance and VOCs emissions by 8000 apparatus equipped with an ion funnel (lonicon Analytik GmbH, Innsbruck, Austria) with H3O+ as

PTR-TOF-MS and GC-MS. primary ion. The Selective Reagent lon mode was used with O2+ as primary ion mode to measure ethylene

emissions during the RR measurements. Data deadtime correction, infernal calibration and extraction were
performed with TOFOffice.

3. Results
Bulkbox PTR-MS headspace analysis: ‘°
Sensory measurements: 2 PTR-MS HS analysis was performed on
1) Quality evaluation peppers from all the three shipments. S ° ww
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highlighted initial quality differences ? jj
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CO2 production:
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CO2 production . %30 B ss
- In terms of CO2 production, the BB i B3 s
@ had an effect in reducing peppers 5
respiration rates during refrigerated : ﬁ*
shelf-life after the first week of storage. = éﬁ “oaa
= - This, in combination with reduced - "'F
| | Sample dehydration due to a better humidity
‘ | | ‘ - ST retention, lead to a superior quality : : el C 2
“| =m® | = ‘ and freshness of BB peppers. Peppers 2 O2+ was used to follow ethylene production. Ethylene is a cruciall
| | quality and freshness was checked by biomarker in the postharvest management of peppers, playing a pivotal
[IS both instrumental and sensory role in signaling and regulating various physiological processes that directly
Q analysis. influence the quality, ripening, and freshness. As visible from the boxplot
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(ethylene production [ppbV/kg] of peppers stored at 7°C in BB and STD),
storage in the STD showed to increase ethylene production.
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4. Conclusions

The BB developed inside the SISTERS project showed promising results for better preserving bell peppers quality during the post-harvest phases of fransportation and
storage. PTR-ToF-MS was successfully applied to monitor respiration rates and VOCs emissions during the shelf life of bell peppers (cv Lamuyo). The technique allowed to
follow changes of some important quality markers over time and it was successfully applied 1o measure ethylene emissions by using O2+ as primary ion. While the
correlation between PTR VOCs profiling and other instrumental and sensory data requires further exploration, these initial findings underscore PTR-MS as a valuable tool for
rapid and broad evaluation of the post-harvest quality of green Lamuyo peppers. The same experimental approach could be adapted to other food products and other
storage modalities. PTR-MS analysis was also used to validate the BB performance which depends on the physiological characteristics of the fresh products.
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