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ABSTRACT

Table 1: Effects of Preservatives and Maltodextrin on the Physicochemical Properties of Table 2: Effects of Preservatives and Maltodextrin on the Powder Properties
Tomato processing industries generate substantial quantities of waste, mainly seeds Tomato Waste Powder of Tomato Waste Powder
and peels, which are often discarded despite be_ing rich sogrces_of !oioactive 3 Color Sample dBul}; Tap density Water_azsorption Watersglubility CISagr's
compounds such as lycopene, polyphenols, flavonoids, carotenoids, vitamin C, and Sample  Moisture Water Activity oh Acidity Name cehsity (lem?) index index naex
dietary fiber. This study aimed to valorize tomato processing waste into functional Name (%) (%) P i . (g/cm’) (9 H,0/9) (%) (%)
powder and evaluate the fate and antioxidant activity of bioactive compounds
during simulated gastrointestinal digestion. Functional powders were developed SP1 0.34+0.02° 0.509 + 0.009° 4.29 + 0.08° 17.88+0.59°  32.76+4.19°
USing diﬂ:erent formU|ati0nS and ana'yzed for phySiCOChemicaI, StrUCtural, and SP1 7.00 + 0.242 0.363 £ 0.00¢ 4,55+0.032 0.28+0.01° 61.10+0.03° 23.31+0.05° 54.51 +0.162
functional properties. In vitro digestion was performed under oral, gastric, and
Intestinal phases to determine the stability and bioaccessibility of bioactive SP2 0.32+0.00° 0.484 = 0.001° 4.20 + 0.067 19.26+0.422 34,73+ 0.69%

ignifi 1ati .70+0.87°  0.385+0.01> 4.51+0.06° 0.32£0.00° 59.07 +0.59° 24.32 +0.30° 53.80 % 0.73?
compounds.The results revealed significant variations among the developed S R zE 51+ + + + s

powders. SP2 showed the highest lycopene content (7.70 £ 0.87 mg/100 g), total

carotenoid content (59'07.i (.)'59 mg/]:OQ g), total phe_ngllc Conten.t (4.51 - 0'06.5 mg SP3  515+0.13>  0438+001° 459%002° 0.16%0.00° 67.24%0.18% 22.12+0.08 50.50 +0.30b SP3 Dl ==hs - Qi 2 s 3.37+0.05" pileEli=gt | daln=tisr
GAE/g), and DPPH antioxidant activity. SP3 exhibited the highest vitamin C
content (44.71 + 0.33 mg/100 g) and total flavonoid content (38.02 + 0.87 mg
QE/100 @), while SP1 demonstrated comparatively lower bioactive retention. b Uiferont otor ieated he aenificant iference among the samples at 5% significance levl. b differet e indicte the significantcifference mong the sampls at 5% significane lve, |
Simulated digestion significantly influenced the release and transformation of Here, SPA=Tomalo Pouder Produced from Tomato Wasle using Preservatives , SP2=Tomato Powder Produced from Tomato Weste using Presevatives with 88 e, SPae Contol Sample e SPestomato Fowter Frocuced flom Tomelo Waste usie
bioactive compounds. Phenolic and flavonoid contents increased during intestinal
digestion due to improved release from the food matrix, whereas lycopene content
decreased during gastric digestion because of acidic degradation. SEM analysis o VitaminC Content
revealed structural modifications and particle breakdown after digestion, supporting Lycopene Content . foaCatoenEt o I Poier =01 P
enhanced compound release. FRAP and DPPH assays confirmed increased oo o moaLfhae 000 o e T
antioxidant activity during the intestinal phase. Overall, the study demonstrated that 2500 i N : oo ) : g
tomato processing waste can be effectively converted into functional powders with - : I R . I e
enhanced bioaccessibility and antioxidant potential, supporting sustainable waste T 10,00 ' " l P I- o
valorization and functional food applications. 500 - e o1 - o3
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Figure 1: Effects of Preservatives and Maltodextrin on Lycopene, Carotenoid and Vitamin C content the Powder Properties of Tomato Waste Powder Dring Invitro Digestion
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The health benefits of tomato-waste-derived powders depend not only on the Samples semeles
amount of bioactive compounds present but also on their bioaccessibility and Figure2: Effects of Preservatives and Maltodextrin on Antioxidant and Antioxidant activity of Powder Properties of Tomato Waste Powder Dring Invitro Digestion

antioxidant activity after oral, gastric, and intestinal digestion phases.
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Previous studies mainly emphasized the production, physicochemical properties,
and antioxidant composition of tomato waste powders, with limited investigation
Into the fate of bioactive compounds during gastrointestinal digestion.

Comparative information on how different powder formulations and stabilizers
Influence the release, retention, and bioavailability of antioxidants during digestion
remains insufficient.

There is a lack of comprehensive studies linking drying/formulation methods with
In vitro digestion behavior and antioxidant functionality of tomato peel and seed
powders intended for functional food applications.
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Fig 4. Scanning electron microscope of tomato waste powder
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Fig.5: FTIR analysis of Tomato Waste Powder

/ \ Here, SP1=Tomato Powder Produced from Tomato Waste using Preservatives , SP2=Tomato Powder Produced from Tomato Waste using Preservatives with maltodextrin, SP3= Control Sample
ethodology P N
— Cleming Blandhing =S I V Tomato processing waste, especially peels and seeds, can be effectively utilized to develop functional powder instead of being discarded,
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= /‘?, A supporting waste valorization and sustainable food production.
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