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Abstract. Agro-industrial residues are by-products rich in organic compounds and hold great potential for
transformation into valuable resources. Rose petal agro-waste refers to the discarded floral material
produced during commercial rose cultivation and its processing in the cosmetic, food, and herbal industries.
The objective of this study was to evaluate the antioxidant activities of the rose petal dried waste for potential
consideration as livestock feedstuff. Rose petal waste was obtained from a Bulgarian producer of aromatic
natural products located in the Sofia-Oblast Region. All samples were dried, milled, and further processed
for the characterization of the antioxidant activity. The spent Rosa damascena petal dried waste showed a
considerable amount of total phenol (341.17+7.20 mg GAE/g) and a remarkable antioxidant activity, in
terms of FRAP (3911.55+86.43 mM TE/g) and ORAC (4015+77.34 mg TE/g) values. The in vitro activity
also resulted very promising. All these findings together confirm that the rose petal dried waste can be
considered as a potential candidate to produce natural functional feedstuff for livestock application.

1 Introduction

Agro-industrial residues, often left unmanaged, can pose
significant risks to the environment, as well as to human
and animal health. However, these by-products are rich
in organic compounds and hold great potential for
transformation into valuable resources. For example,
agro-food waste materials contain varying levels of
lignin, ash, moisture, carbon, nitrogen, cellulose, and
hemicellulose components that make them suitable for
applications such as biogas production, biofuels, animal
feed, and other value-added products [1]. The increasing
resistance of pathogens to antibiotics, coupled with
concerns over antibiotic residues in animal products, has
prompted researchers to seek alternative solutions that
promote animal health, support growth, enhance
production performance, and reduce emissions and
environmental impact [2]. Rose petal agrowaste refers
to the discarded floral material produced during
commercial rose cultivation and its processing in the
cosmetic, food, and herbal industries. Rather than being
used solely as compost or fertilizer, this plant biomass
can be repurposed as a feed additive [3], thanks to its
rich content of antioxidants and other health-promoting
phytochemicals. Phytochemical analysis of Rosa
damascena Mill. identified phenolic acids and
flavonoids as the predominant bioactive compounds,
present in the highest concentrations. These were
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followed by moderate levels of alkaloids and glycosides,
while carbohydrates were detected in the lowest
amounts among the identified phytochemical groups
[4]. The objective of this study was to evaluate the
antioxidant activities of the rose petal dried waste for
potential consideration as livestock feedstuff.

2 Material and Method

Rose petal waste was obtained from a Bulgarian
producer of aromatic natural products located in the
Sofia-Oblast Region. All samples were dried in oven
(Memmert UN Universal Oven, Germany) at 55°C till
constant weight. Later, rose petal waste were milled
using a 1.5 mm sieve and a water extract (100 mg/mL)
was prepared and further processed for the
characterization of the antioxidant activity.

2.1 Spectrophotometer determinations

Total polyphenols content (TPC) were determined
according to the method of Singleton and Rossi [5]
using the Folin-Ciocalteu’s reagent. Gallic acid was
employed as a calibration standard, and the results were
expressed in mg Gallic acid equivalents (GAE) per g.
The ferric (Fe3+) reduction ability of plasma -FRAP
assay was performed following the method of Benzie
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and Strain [6]. Oxygen radical absorbance capacity
(ORAC) activity was measured on a microplate reader
FLUOstar OPTIMA (BMG Labtech, Ortenberg,
Germany) with excitation at A = 485 nm and emission at
A = 520 nm, according to the method of Ou et al. [7].
Trolox was used for building the standard curve and
results were expressed in micromole Trolox equivalents
(umol TE) per gram.

2.2 In vitro antioxidant determinations

Blood samples were obtained from 6 healthy adult
rabbits at the experimental rabbit unit of the Department
of Nutrition and Small Farm Animals in Luzianky
(Slovak Republic; Permission code: SK CH 17 021).
Blood was collected from ear vein in
ethylenediaminetetraacetic acid (EDTA)-treated tubes
and centrifuged (2300x g at 4 °C for 10 min). Plasma
and buffy coat were removed, and erythrocytes were
washed twice with PBS pH 7.4. Later, the antioxidant
activity in Red Blood Cells (CAA-RBC) and Hemolysis
Test were performed. The antioxidant activity of water
extract of rose petal waste (100 mg/mL) was
spectrophotometrically evaluated in an in vitro system
with a modified assay in red blood cells as described by
Frassinetti and colleagues [8]. Each value was expressed
as CAA units, as follows:

CAA unit = 100 — ([SA\CA) x 100 (2)

where [SA is the integrated area of the sample curve and
JCA is the integrated area of the control curve.
Hemolysis of rose petal waste extract (100 mg/mL) was
analyzed according to the protocol described by
Frassinetti and colleagues [8] using AAPH, a generator
of peroxyl radicals, to cause the red blood cell lysis. The
reported values are the percentage of hemolysis
compared with the control. All analyses were performed
in triplicate.

2.3 Statistical analysis

Descriptive statistical analysis was performed using
SPSS (Statistical Packege for the Social Sciences)
software (IMB, version 29.0, 2022) and analyzed
through a one-way ANOVA and Tukey’s test for post-
hoc with significance at p <0.05. Values are reported as
means * standard devition.

3 Result and Discussion

Results on the antioxidant characterization of the
rose petal dried waste are reported in Table 1. The
concentration of total phenolic content is similar to what
reported in literature [9], indicating that the studied
agro-waste contains high value of active compounds.
Analysing the results regarding the FRAP and ORAC
activities, the rose petal dried waste exhibited a strong
iron-reducing potential and a very significant oxygen
radical absorbance capacity, respectively. These results
are in line with previous research studies evaluating the
present agro-waste [9-10].

Table 1. Antioxidant profile of the rose petal waste

Item” TPC (mg FRAP (mM TE/g ORAC (mg
GAE/gDM) DM) TE/z DM)
Rose petal 341.17£7.20 3911.554+86.43 4015+77.34

dried waste

"TPC = total phenol content; FRAP = ferric (Fe3+) reduction
ability of plasma; ORAC = Oxygen radical absorbance
capacity; GAE = gallic acid equivalent; TE = Trolox
equivalent. All analysis were performed in triplicate.

In vitro antioxidant activity of pretreated erythrocytes
with the water extract of rose petal dried waste
(100mg/mL), showed a significantly higher cellular
antioxidant activity (CAA unit = 58.49 +1.26) compared
with untreated cells (CAA = 0; p < 0.001), comparable
to 100 uM Trolox (CAA unit=15.92 £ 1.02; p <0.001)
and 500 pM Trolox (CAA unit = 41.17 + 1.58; p <
0.001). Taking these results into consideration, the
EC50 of rose petal dried waste extract for antioxidant
activity in red blood cells was 50 mg/mL. The
antihemolytic activity of the studied extract was
screened in erythrocytes exposed to high doses of
AAPH, causing a strong oxidative hemolysis. Rose
petal waste extract exerted a significant inhibition of
AAPH-induced hemolysis compared with the control
erythrocytes (AAPH-treated). Rose petal waste extract
(100 mg/mL) pretreated cells demonstrated a marked
antihemolytic effect (87% hemolysis inhibition)
compared with AAPH-treated cells (p < 0.001), with a
reduction of the hemolysis similar to that of the highest
concentration of the reference standard (500 puM
Trolox). To the best of our knowledge, no previous
studies determined these parameters (CAA and
hemolysis test) in rose petal dried waste, then further
investigation is needed to confirm these results.

4 Conclusion

The spent Rosa damascena petal dried waste showed a
considerable amount of total phenol and a remarkable
antioxidant activity, in terms of FRAP and ORAC
values. The in vitro activity also resulted very
promising. All these findings together confirm that the
rose petal dried waste can be considered as a potential
candidate for the production of natural functional
feedstuff for livestock application.
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