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INTRODUCTION OBJETIVE

Plasma is a medium of free positive and negative particles @ To assess the effect of short cold plasma

that is overall electrically neutral. Non-thermal plasma has treatments (5-sec and 10-sec) on the

emerged as a sustainable technology in food processing, thermal, structural, and rheological
with potential to improve quality and microbial safety. As properties of chickpea flour.

starch is a major food component, there is growing interest

in using plasma to tailor its functionality through @ I eveluzile the peuEriEl of el prsime

as a green, non-thermal modification

interactions with reactive species [1]. method for plant-based applications.

METHODOLOGY

Plasma treatment: Chickpea flour was treated using the Blown Arc™ cold plasma system under two
conditions: 5 seconds (continuous exposure) and 10 seconds (pulsed exposure). For the pulsed treatment,
plasma was applied for 5 seconds on, followed by 5 seconds off, with the plasma probe kept in the same
position (4 cm from the sample) during the off period. The sample-to-source distance remained constant at
4 cm for both treatments.

Thermal properties: Differential Scanning Calorimetry (DSC) was used to measure gelatinization
temperatures (onset, peak, and endset).

Structural analysis: Fourier Transform Infrared Spectroscopy (FTIR) (ATR mode) was employed to
assess short-range molecular order, using band ratios (1047/1022 and 1022/995 cm™).

Rheological behavior: Performed under temperature sweep conditions using a controlled-strain
rheometer, evaluating elastic (G’) and viscous (G”) moduli during heating.

————
RESULTS FTIR Analysis:
No visible spectral changes between control and treated
Rheological behavior: samples.
e Both G’ and G” increased above ~95 °C, consistent with * Band-ratio analysis showed only minor variations, suggesting
starch gelatinization (Figure 1). no major change in short-range molecular order. (Table 1)

e 5-sec plasma treatment decreased G’ and G” (weaker gel
formation).

« 10-sec plasma treatment increased G’ and G” (stronger gel
formation) [2].

Thermal Properties (DSC):
* Plasma-treated flours exhibited higher onset, peak, and endset
gelatinization temperatures, indicating greater thermal stability

and delayed gelatinization [3]. (Table 1)

1400 1600
e Table 1. Structural and thermal properties of control and modified flours.
1200+ —=— control -—1400
5sec 200 FTIR DSC
1000- 10sec \ . Sample
P 1047 | 1022
0 ID |~ | 2 | T,(°C) | T,(°C) | Tc(°C)
z 3 1022 995
GEJ ~800 é
= 600+ . Control 1.11+ | 1.06+ | 95.0+ | 101.9+ | 1179+
e 0.01° 0.00° 0.42 0.82 2.52
400
%0 Ecoc | 110% | 1.05% | 97.4% | 102.4+ | 128.4+
200 | 5565 0.00¢@ 0.01@ 0.6° 1.9° 0.3°
- \ L
N s e I . 1.10+ | 1.05% | 101.0+ | 103.6% | 126.4 ¢
0 1|o 210 3|o 4|o 5Io 6'o 7Io 8IO 9'o 1c|)o 140 150 130 s 0.00° 0.00° 1.1¢ 1.8b 2 .5b
Temperature (°C)
(T,: Onset Temperature, T, : Peak Temperature, T.: Conclusion Temperature)
1200 600 —
o] [ Tme S| CONCLUSION
—s=— control 500
5 re e
18‘220 = | _ , Cold plasma, as a flour modification method:
800+ 400 & | Figure 1. Pasting
R 2 . * Acts as a green, non-thermal technology capable of
@ S | properties of plasma- - ) _ . .
© 600 -0 8 | treated chickpea tailoring functional properties without chemical
= n -
8 | flours. Up: Elastic additives.
400- j 200 @ . g . . .
> | modulus (G’); Down: * Modifies thermo-rheological behavior while
200- _Z 100 Viscous modulus (G"). preserving structural integrity of the flour.
Purp'ell'”e3 control; * Improves thermal stability and  gelation
— 1 T T T T T T T — 1 r T T T - . 5' 0 c
00 10 20 30 40 50 60 70 80 90 100 110 120 1300 frree:tr:]’llennet' Orienc e line: characteristics.
Temperature (*C) ’ : '  Offers potential for enhancing functionality and
10-sec treatment. , o
sustainability in gluten-free and plant-based food
| systemes.
This work was supported by National Funds from FCT - Fundacao para a Ciéncia e a REFERENCES
Tecnologia through project UIDB/50016/2020 AND VIIA-FOODs Plataforma de Valorizacao,
Industrializacao e Inovagcao comercial para o AgroAlimentar (n.2C644929456-00000040. [1] F. Zhu, Food Chemistry, 232 (2017) 476-486.
[2] ). Ahmed, L. Thomas, A. Taher, A. Joseph, Carbohydrate Polymers,
Financiado pela _
Uniao Euro;?ela v : : A 152 (2016) 639-647.

QOPRR B0,

iRy RSN cxiCenerationEU F O @ D [3] M. Farrokhi, I.N, Ramos, C.L.M, Silva, Foods, 14 (2025) 1097



	Slide 1

