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Abstract

The actual paper presents the first results on the nutraceutical substances found in the rose petals of different varieties,
grown organically in different experimental variants. The petals were collected from each variant and analysed in fresh
and dehydrated status. Rose petal jams produced with different ingredients (ginger, lemon, seabuckthorn) were also
analysed. Total carotenoids content in fresh petals for all ‘Crown Princess Margareta’ variants was influenced by the
mulch and ameliorative variants. Dried petals preserved the carotenoids content while in the rose petal jam was very
low. Total anthocyanin content in fresh petals of ‘Falstaff’ variants were in average at 33.06 mg/100 g. Wool was
beneficial, the maximum values on anthocyanin being registered in these variants. Water content was similar in all
variants with an average of 84.14%. Total soluble solid (TSS) content varied with the mulch variants (wood chips and
wool) and also with the plant ameliorative species. The maximum value obtained was 11.10%. Both rose varieties
analyzed have close TSS values.

Key words: organic horticulture, carotenoids, anthocyanins, rose petal jam

INTRODUCTION ‘Falstaff’, created in 1999, is a large and full
petalled flowers with a dark crimson colouring.

From ancient times, roses have been used in  The growth is strong and can reach 2.0 - 2.5 m

medical treatments and as food ingredients.  high as a climber.

Still now, rose petals and fruits are used in ‘Brother Cadfael’, created in 1986, has a large,

different combinations in pharmaceutical and  globular with a clear pink flowers. It has a

food products, being highly appreciated for  particulary strong and rich old rose fragance

their bioactive substances: etheric oils, tannins, and can reach 2.5 - 3.0 m high.
carotenoids, anthocyanin, organic acids, ‘Crown Princess Margareta’, created in 1999,
vitamins, minerals etc. (Vasilca Moziceni, has a strong and fruity fragance like a Tea Rose
2002; Milica et al., 2010; Lambraki, 2001.) type. It grows to 2.5 - 3.0 m high, usually
Rose petals, like the rose fruits, are an import  bearing clusters of large apricot colour flowers.
source of antioxidants (Barros et al., 2011). (Austin, 2012; Wagner, 2010).

The actual paper presents the first results on the ~ Before and after establishing the organic rose
nutraceutical substances found in the rose  culture, three ameliorative species: Sinapis alba
petals of different varieties, grown organically L., Phacelia tanacetifolia L. and Tagetes patula

in different experimental variants. L. were use to increase the soil biologic activity
and for soil disinfection and disinsection.
MATERIALS AND METHODS All the three ameliorative species were sown in

the spring, by combining the three species in 7
The organic culture was established in 2015 at  variants: V1 Sinapis, V2 Sinapis + Phacelia,
the Didactic Experimental Field of the V3 Phacelia, V4 Sinapis + Tagetes, V5 Sinapis
University of Agronomic Sciences and  + Tagetes + Phacelia, V6 Tagetes + Phacelia,
Veterinary Medicine of Bucharest, using three V7 Tagetes and a control parcel V8, was kept

climbing David Austin rose varieties: as black field, without sowing.
‘Falstaff’, ‘Brother Cadfael’ and ‘Crown  They were trimmed and incorporated into the
Princess Margareta’. soil after the flowering period.
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Starting with 2016, on the rose rows, the soil
was mulched with saw dust and wool for each
initial variant (Vn): Vn.l. wood chips and
Vn.2. wool, while the control Vn.3., was
represented by unmulched soil. Both mulched
rows had the same 1 m width with the specific
material.

For each experimental variant, the same
technology was applied wusing manure
fertilizing at planting and other organic
products in the following years. Plant
protection was ensured with copper, sodium
bicarbonate, sulfur, pepper, garlic and propolis
tincture. Different biostimulators and caw milk
were used to increase the plant immunity
system.

The petals were collected from each variant
begining with May, in the morning (08.00 -
10.00), being collected initially in plastic bags
and transported in cold rooms.

A part of the rose petals were dehydrated with
an Escalibur dehidrator, 3 hours at 40°C. The
dehydrated petals were kept in paper bags at
room temperature.

From fresh petals were produced more variants
of rose petal jam (D1 - ‘Crown Princess
Margareta’, D2 - ‘Falstaff’”, D3 - ‘Brother
Cadfaell’) with different ingredients: lemon
(Dn.1), ginger (Dn.2), seabuckthorn (Dn.3).
The receipe for every variant consisted in a
base formula (sugar siroup: 1.5 kg sugar at 1.0 1
water with 0,5 kg fresh rose petals) with
ingredients added in the final stage ( 0.3 ml
lemon juice, 1.2 ml seabuckturn or 50 g.
ginger)

This study presents the first results on some
nutraceutical substances found in rose petals
and rose jams, as total carotenoids and total
anthocyanins, influenced by the three varieties
and the applied organic growing technologies.
The content in total soluble solids and dry
matter is also reported.

Total soluble solids were determined from rose
petal juice (Yoon, 2005; Saei, 2011; Muresan,
2014; Oltenacu, 2015; Bezdadea Catuneanu et
al., 2017), with refractive device Kruss DR301-
95 (% Brix).

Dry matter and water content of the samples
were determined by oven drying for 24 hours at
105°C using a UN110 Memmert oven, method
used also by Moura (2005), Skupien (2006),
Delian (2011), Corollaro (2014), Muresan
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(2014), Ticha (2015), Bezdadea Catuneanu et
al. (2017).

Total anthocyanins content was studied to
‘Falstaff” variety and was measured with
Specord 210 Plus spectrophotometer at A = 540
nm (Barascu et al., 2016; Bezdadea Catuneanu
et al.,, 2017), after an adapted method. The
extracts were filtered under vacuum and
completed up to 50 ml volume. The results
were calculated using the formula: Total
anthocyanins = DOss x F, where DOsyg is
absorbance at wavelength A = 540 nm and
factor F 11.16. The total anthocyanins
content was expressed in mg/100 g in fresh
weight.

Total carotenoids were studied to ‘Crown
Princess Margareta’ variety. The identification
and quantification of total carotenoids content
was made after an adapted method after
Lichtenthaler and Wellburn (1983) and Arnon
(1949).

The analyses were conducted in the Research
Center for Studies of Food and Agricultural
Products Quality, University of Agronomic
Studies and Veterinary Medicine of Bucharest.

RESULTS AND DISCUSSIONS

For the ‘Crown Princess Margareta’ variety
were analysed total soluble solids, dry matter
and total carotenoids content in fresh petals,
dry petals and jam comparing the variants of
ameliorative species and mulch used (Table 1).

Table 1. Influence of variants on evolution of total
soluble solids and dry matter on fresh petals of ‘Crown
Princess Margareta’ variety

Dry matter Water Total Soluble
Variant content content (U) Solids (TSS)
(D.M. %) (%) (% Brix)

VI.1 19.33 80.67 8.90
V2.1 16.38 83.62 8.50
V3.1 15.06 84.94 9.80
V4.1 14.97 85.04 7.80
Vs.1 15.60 84.40 7.60
V6.1 17.02 82.98 9.70
V7.1 14.66 85.34 8.10
V8.1 15.09 8491 7.90
Average Vn.1 16.01 83.99 8.54
V1.2 15.51 84.49 8.00




Dry matter Water Total Soluble
Variant content content (U) Solids (TSS)
(D.M. %) (%) (% Brix)

V2.2 17.16 82.84 10.30
V32 15.16 84.84 8.20
V4.2 17.43 82.57 8.50
V52 16.47 83.53 7.80
V6.2 17.50 82.50 8.70
V12 15.83 84.17 8.10
V8.2 17.98 82.03 9.80
Average Vn.2 16.63 83.37 8.68
V1.3 15.75 84.25 8.00
V23 15.24 84.76 7.80
V33 16.70 83.30 9.60
V43 13.47 86.54 10.20
V5.3 15.98 84.02 9.70
V6.3 17.82 82.18 7.80
V73 18.63 81.37 7.60
V8.3 14.88 85.12 9.00
A‘;f’:‘;f"* 16.06 83.94 8.71
Average 16.23 83.77 8.64

Water content was similar in all variants, with
an average of 83.77%. In the wood chip mulch
variants the minimum was in V1.1 (80.67%)
and the maximum in V6.1 (85.34%) and V4.1

(85.04%). In the wool mulch variants the
minimum was in V82 (82.03%) and the
maximum in V3.2 (84.84%). In the control
mulch variants the minimum was in V7.3
variant (81.37%) and the maximum in V4.3
variant (86.54%).

V6 variant registered the lowest value of water
content in average (82.56%) and V4 variant the
maximum value (84.71%).

Total soluble solids for all the ‘Crown Princess
Margareta’ variants were in average at 8.64 (%
Brix).

In the wood chips mulch variants the minimum
were in V5.1 (7.60%), V4.1 (7.80%) and V8.1
(7.90%); the maximum values were in V3.1
(9.80%) and V6.1 (9.70%).

In the wool mulch variants the minimum were
in V5.2 variant (7.80%) and the maximum in
V2.2 (10.30%) and V8.2 (9.80%).

In the control mulch variants the minimum
were in V7.3 (7.60%), V2.3 (7.80%) and V6.3
(7.80%); maximum were in V4.3 (10.20%),
V5.3 (9.70%) and V3.3 (9.60%).

V7 variant registered the lowest value of total
soluble solids in average (7.93%) and V3
variant the maximum values of TSS (9.20%).
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Figure 1. Variation of total carotenoids content (ug (ml of plant extract)™) in fresh petals of ‘Crown Princess Margareta’
variety, according to mulch and ameliorative species variants
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Total carotenoids content in fresh petals for all
‘Crown Princess Margareta’ variants were in
average at 1.37 (ug.(ml of plant extract)™).

In the wood chips mulch variants the minimum
were in V5.1 (0.62), V7.1 (0.68), V8.1 (0.62);
the maximum values were in V3.1 (2.65) and
V2.1 (2.47).

In the wool mulch variants the minimum were
in V5.2 variant (0.71%) and the maximum in
V8.2 (2.21%).

In the control mulch variants the minimum
were in V4.3 (0.53) and the maximum were in
V3.3 (2.42%).

V4 variant registered the lowest value of total
carotenoids content in average (0.84) and V3
variant the maximum values (2.00) (Figure 1).

Table 2. Total soluble solids content, dry matter and total
carotenoids content on dehydrated rose petals and rose
petal jam from ‘Crown Princess Margareta’ variety

Dr Total
y Soluble Total
matter Water . .
. Solids carotenoids
Variant content content
DM (U) (%) (TSS) (pg.(ml of plant
,;) . (% extract)-')
° Brix)

U 91.90 8.10 2.07+0.170
Dl 20.00 80.00 68.50 0.13+0.082
D4 26.00 74.00 61.30 0.05+0.055
D7 20.00 80.00 68.10 0.09+0.008

A”le)’zg “| 2200 78.00 65.97 0.09+0.063

In the dry petals of ‘Crown Princess Margareta’
variety, total carotenoids were similar to the
average of fresh petals (2.07+0.170) (Table 2).
In all rose petal jams from this rose variety,
total carotenoids were significant lower than in
fresh or dry petals.

For the ‘Falstaff” variety total soluble solids,
dry matter and total anthocyanin content in
fresh petals, dry petals and jam were analysed
comparing the variants of ameliorative species
and mulch used (Tables 3, 4).

Water content was similar in all variants, with
an average of 84.51%. In the wood chip mulch
variants the minimum was in V7.1 (76.85%)
and the maximum in V8.1 (86.69%). In the
wool mulch variants the minimum was in V4.2
(83.30%) and the maximum in V7.2 (86.60%).
In the control mulch variants the minimum was
in V5.3 (84.22%) and the maximum in V2.3
(86.81%).
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Table 3. Influence of variants on evolution of total
soluble solids and dry matter on fresh petals of ‘Falstaff’

variety
Dry matter Water Total Soluble
Variant content content Solids (TSS)
D.M. %) (U) (%) (% Brix)
V1.1 16.06 83.94 7.20
V2.1 13.68 86.32 8.00
V3.1 14.63 85.37 8.30
V4.l 19.87 80.13 8.30
V5.1 15.20 84.80 10.30
V6.1 18.59 81.41 9.90
V7.1 23.15 76.85 10.00
V8.1 13.31 86.69 8.70
Average Vn.1 16.81 83.19 8.84
V1.2 15.09 84.91 8.40
V22 16.35 83.65 8.00
V3.2 1591 84.09 10.10
V4.2 16.70 83.30 7.40
V5.2 15.25 84.75 8.80
V6.2 14.88 85.12 11.10
V72 13.40 86.60 8.50
V8.2 14.33 85.67 7.10
Average Vn.2 15.24 84.76 8.68
V1.3 14.70 85.31 7.30
V23 13.19 86.81 6.70
V33 14.34 85.66 7.90
V4.3 14.38 85.62 8.50
V5.3 15.78 84.22 7.70
V6.3 13.96 86.04 7.80
V73 13.86 86.14 6.90
V8.3 15.09 84.91 7.80
Average V.3 14.41 85.59 7.58
Average Vn 15.49 84.51 8.36

V4 variant registered the lowest value of water
content in average (83.02%) and V8 variant the
maximum value (85.76%).

Total soluble solids for all the ‘Falstaff’
variants were in average at 8.36 (% Brix). In
the wood chips mulch variants the minimum
was in V1.1 (7.20%) and the maximum was in
V5.1 (10.30%) and V7.1 (10.00%). In the wool
mulch variants the minimum was in V8.2
variant (7.10%) and the maximum in V6.2
(11.10%).



In the control mulch variants the minimum
were in V2.3 (6.70%), V7.3 (6.90%) and
maximum was in V4.3 (8.50%).

V2 variant registered the lowest value of total
soluble solids in average (7.57%) and V6
variant the maximum values of TSS (9.60%).
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Figure 3. Variation of total anthocyanin content (mg/100 g) of ‘Falstaff’ variety,
according to mulch and ameliorative species variants

Total anthocyanin for all the ‘Falstaff® variants
were in average at 33.06 mg/100 g.

In the wood chips mulch variants the minimum
was in V3.1 (15.26) and maximum was in V5.1
(38.49).

In the wool mulch variants the minimum was in
V7.2 variant (31.48%) and the maximum in
V3.2 (38.74), V8.2 (38.69) and V4.2 (38.41).
In the control mulch variants the minimum was
in V3.3 (26.28) and maximum was in V5.3

(36.10).
V7 and V3 variants registered the lowest values
of total anthocyanin in average (30.06

respectively  30.09); V5 and V4 variants
registered the maximum values of total
anthocyanin in average (36.35 respectively
36.03). In the dry petals of Falstaff variety,
total anthocyanin content was bigger than the
average of fresh petals (33.06+0.626).

In all rose petal jams from this rose variety,
total anthocyanin content was significant lower
than in fresh or dry petals.

Table 4. Total soluble solids, dry matter and total
anthocyanin on dehydrated rose petals and rose petal jam
of ‘Falstaff” variety
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Total Total
Dry matter Water soluble .
Variant content content solids anil::;z::nn
(D.M.) (%) U) (%) (Tlszfi)x()% (mg/100 g)
Fd 92.40 7.60 39.76+0.272
D2 21.00 79.00 68.70 6.67+0.009
D5 29.00 71.00 58.60 7.20+0.329
D8 27.0 73.00 61.80 5.96+0.399
A"le{ ee 25.67 74.33 63.03 6.61+0.599
CONCLUSIONS

This study aimed to determine and compare
different parameters analyzed in rose petals and
rose jams, as total carotenoids, total
anthocyanins, total soluble solids and dry
matter influenced by the three varieties of roses
and the applied organic growing technologies.




Water content was similar in all variants both
for the two rose variety ‘Crown Princess
Margareta’ and ‘Falstaff’, with an average of
84.14%. Total soluble solid content varied
with the mulch variants (wood chips and wool)
and also with the plant ameliorative species.
The lower values was in V7 (7.93%) variant
and the biggest in V3 for ‘Crown Princess
Margareta’ (9.20%). The maximum value was
obtain in V4.3 with 10.20%. For the ‘Falstaft’
the lower value was in V2 variant (7.57%) and
the biggest in V6 (9.60%). The maximum value
was obtain in V6.2 with 11.10%. Both rose
varieties have close TSS values on average.
Total carotenoids content in fresh petals for all
‘Crown Princess Margareta’ variants was
influenced by the mulch and ameliorative
variants. V4 variant, Sinapis + Tagetes
registered the lowest value of total carotenoids
content in average (0.84) and V3, Phacelia,
variant the maximum values (2.00). Wood chip
mulch variants had a positive influence, total
carotenoids content was higher in these
variants. Dried petals preserved the
carotenoids contents while in the rose petal jam
was very low. Total anthocyanin content in
fresh petals of ‘Falstaff’ variants were in
average at 33.06 mg/100 g, more than in many
fruits as blueberry, apple (Bezdadea Catuneanu
et al., 2017). V7, Tagetes, and V3, Phacelia,
variants registered the lowest values of total
anthocyanin in average (30.06, respectively
30.09) while the mixed species variants V5 and
V4 registered the maximum values of total
anthocyanin in average (36.35, respectively
36.03). Wool was beneficial, the maximum
values on anthocyanin being registered in these
variants.  Dried petals preserved the
anthocyanins while in the rose petal jam they
are very low.

REFERENCES

Amon DI, 1949. Copper enzymes in isolated
chloroplasts. Polyphenoloxidase in Beta vulgaris.
Plant Physiol., 24 (1): 1-15.

Austin D., 2012. Handbook of Roses - European edition,
p. 12,40-41.

Barros L., Carvalho A.M., Ferreira I.C.F.R, 2011. Exotic
fruits as a source of important phytochemicals:
Improving the traditional use of Rosa canina fruits in
Portugal, Food Research International.

202

Bezdadea Catuneanu I., Badulescu L., Dobrin A., Stan
A., Hoza D., 2017. The influence of storage in
controlled atmosphere on quality indicators of three
blueberries varieties. Scientific Papers. Series B,
Horticulture. Vol. LXI, 91-100.

Corollaro M. L., Aprea E., Endrizzi 1., Betta E., Dematte
M.L., Charles M., Bergamaschi M., Costa F., Biasioli
F., Grappadelli L.C., Gasperi F., 2014. A combined
sensory-instrumental  tool for apple quality
evaluation. Post-harvest Biology and Technology 96:
135-144.

Delian E., Petre V., Burzo I., Badulescu L., Hoza D.,
2011. Total phenols and nutrients composition
aspects of some apple cultivars and new studied
breeding creations lines grown in Voinesti area —
Romania. Romanian Biotechnological Letters, Vol.
16, No.6: 6722-6729.

Lambraki M., 2001. Plantes, herbees, Legumes verts,
Fruits, 80.

Lichtenthaler HK., Wellburn AR, 1983.
Determinations of total carotenoids and chlorophylls
a and b of leaf extracts in different solvents.
Biochemical Society Transactions, 11 (5): 591-592.

Milica C., Bavaru A., Bavaru E., 2010. Trandafirul:
gingasie, frumusete, sanatate. Monografia genului
Rosa, Editura Pim, lasi, 225-229.

Moura C., Masson M., Yamamoto C., 2005. Effect of
osmotic dehydration in the apple (Pyrus malus)
varieties ‘Gala’, ‘Gold” and ‘Fuji’. Thermal
Engineering, vol. 4: 46-49.

Muresan E., Muste S., Borsa A., Vlaic R., Muresan V.,
2014. Evalution of physical-chemical indexes, sugars,
pigments and phenolic compounds of fruits from
three apple varieties at the end of storage period.
Bulletin UASVM Food Science and Technology 71
D).

Oltenacu N., Lascar E., 2015. Capacity of maintaining
the apples quality, in fresh condition-case study.
Scientific Papers Series Management, Economic
Engineering in Agriculture and Rural Development
Vol. 15: 331-335.

Saei A., Tustin D., Zamani Z., Talaie A., Hall A., 2011.
Cropping effects on the loss of apple fruit firmness
during storage: The relationship between texture
retention and fruit dry matter concentration. Scientia
Horticulturae 130: 256-265.

Skupien K., 2006. Chemical composition of selected
cultivars of highbush blueberry fruit (Vaccinium
corymbosum L.). Folia Horticulturae 18/2: 47-56.

Ticha A., Salejda A., Hy$pler R., Matejicek A., Paprstein
F., Zadak Z., 2015. Sugar composition of apple
cultivars and its relationship to sensory evaluation.
Nauka. Technologia. Jakos¢ 4 (101): 137-150.

Yoon K. Y. Woodams E.E., Hang Y.D., 2005.
Relationship of acid phosphatase activity and
Brix/acid ratio in apples. Lebensm.-Wiss. u.-Technol,
38:181-183.

Vasilca Mozaceni A., 2002. Incursiune in Fitoterapie,
Editura Polirom, Iasi, 284.

Wagner S., 2010. Trandafiri cu parfum, Editura Napoca
Star, Cluj-Napoca, 76-80.



