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In this study, the effects of rose hip (Rosa L.) on the physical, chemical and sensory characteristics, antioxidant activity
and mineral contents of ice cream were investigated. Four different proportions (0, 5%, 10% and 15%) of rose hip were used
in ice cream production. The sample containing 15% rose hip had the highest antioxidant activity (DPPH and total phenolic
content, 28.71 mg sample mg™ DPPH and 1555 mg GAE g extract, respectively) and vitamin C (246.50 mg 100 g*) among
all ice cream samples. The L* and White Index values of the samples decreased significantly with the increment of rose hip
concentration while the a* and b* values increased. The calcium, magnesium, sulfur, potassium, manganese, iron and zinc
values increased with the addition of rose hip. Sensory results showed that the ice cream sample containing 15% rose hip
had lower score than the control sample in terms of color, appearance, gumming structure, flavor and general acceptability.
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Ice cream is one of the most known and consumed
frozen dairy desserts around the world". Ice cream, a
complex dairy product, consists of a mix of milk, fat,
sweeteners, emulsifiers, stabilizers and other
ingredients®. lce cream contains nutritional and
caloric compounds such as proteins, fats,
carbohydrates, various minerals and vitamins.
However, many bioactive compounds such as vitamin
C, carotenoids, pigments and polyphenols are
insufficient in dairy products®.

In recent years, consumer demands have increased
towards natural, healthy, nutritious and functional
foods®*. Food products containing fruits and
vegetables are preferred by consumers who are
health-conscious®. For this reason, different fruits are
used in the recipes of ice cream. Fruits are rich in
minerals, vitamins, fiber, natural antioxidants and
various bioactive compounds. Therefore, the
functional and nutritional properties of ice cream can
be improved with the addition of fruits®.

Rose hip (RH) is a widely consumed fruit both
worldwide and in Turkey due to its nutritional and
functional properties®®. RH belongs to the Rosa
genius. The Rosa genius consists of approximately
200 species and they are grown in different parts of
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the world including Europe, Africa, Asia and the
Middle East. There are 25 species of Rosa in Turkey®.

RH can be consumed in many different forms such
as marmalade, tea, pulp, jam or fruit juice*’ on the
other hand its consumption as fresh is extremely rare’.
RH is known to be rich in vitamin C and also contains
high concentrations of polyphenols, fatty acids,
vitamins A and E, various minerals (Ca, K, Mg, S, Si,
Se, Fe and Mn), natural antioxidants and other
bioactive compounds®*®®. RH has antioxidant, anti-
inflammatory, cardioprotective, anticancer, antidiabetic,
neuroprotective, immunomodulation and antimicrobial
properties*®’. RH has therapeutic effects on many
health problems such as kidney stones, obesity, liver
disease, rheumatoid arthritis, osteoarthritis, cancer,
depression and dermatological issues. Consequently,
rose hip can be used as a good nutritive ingredient,
natural antioxidant source and colorant in addition to
improving many properties of ice cream®*.

Usage of RH in some foods such as probiotic
drinks, soups and yoghurts has increased over the
last decades™. This study aimed to create a new
ice cream formulation improving nutritious and
functional characteristics, to evaluate the possibility
of using RH in ice cream as a nutritive ingredient
and to determine the effects of the addition of RH
on physicochemical and sensorial properties, mineral
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and vitamin C contents and antioxidant activity of ice
cream samples.

Materials and Methods

Materials

The cows' milk and butter were obtained from the
Siran Dairy Products Factory in Giimiishane, Turkey.
The RHs were collected from the district of Siran
in Glimiishane. The salep (stabilizer), sugar and
emulsifier were obtained from local markets. The
skim milk powder was purchased from Aynes Dairy
Products Co. (Turkey).

Ice cream manufacturing

The ice cream was manufactured in a local
patisserie in Siran, Giimiishane. The fat ratio of the
ice cream mixture was set as 8% (w/w) using butter.
The ice cream was divided into four portions
with each portion weighing 2 kg. 16% (w/w) sugar,
3.75% (w/w) skim milk powder, 0.7% (w/w) salep
(as stabilizer), and 0.2% (w/w) emulsifier (mono- and
di-glycerides) were added to the mixture of each
portion. The mixtures were pasteurized at 85°C for
25 s. The mixes were immediately cooled to 4°C and
kept in refrigerator (4°C) for 24 h to be matured. The
RHs were washed with water, and their seeds were
separated by hand. The fruits were then crushed using
a blender. The dry matter, ash, pH and protein values
of RH were determined as 37.33%, 2.12%, 3.76,
1.46% (fresh weight), respectively. The crushed fruits
were added to the mixtures at three different
concentrations (5%, 10% and 15%). The samples
were coded as C (without RH), RH5 (containing 5%),
RH10 (containing 10%) and RH15 (containin 15%).
RH was added to mixes in the freezing stage to
produce ice cream containing RH. Ice cream machine
(Ugur Cooling Machineries Co., Nazilli Turkey) was
used for freezing of the samples (-5°C). Samples were
hardened in a deep freezer at -22°C for 24 h and
stored at -18°C.

Methods

Physical and chemical analyses

The dry matter (%), ash (%), fat (%), protein (%),
acidity (SH) and pH of the ice cream samples were
determined as described by AOAC™. The gravimetric
method was used to determine the dry matter (%) and
ash (%) contents. The fat (%) contents of the samples
were determined using the Gerber method and the
Kjeldahl method was used to determine the protein
contents of the samples. pH measurements were

1023

performed with a pH meter (Crison model Basic 20,
Alella, Spain). The following equation was used to
determine the overrun values of the samples™.

weight of mix) — (weight of ice cream
OQverrun (%) = (weig , )= ( , g )X 100
weight ofice cream

The first dripping time was determined according
to the method described by Giiven & Karaca'®. The
ice cream samples were weighted as 25 g and kept on
a mesh (2 mm) above a flask in an air-conditioned
room (20°C) to melt. The dripping times were
recorded as seconds. The melting rate of the samples
was determined according to the method of Innocente
et al.'* and stated as g min™.

RQ Flex plus10 reflectometer (Merck, Darmstadt,
Germany) was used for the determination of the
vitamin C content of the ice cream samples. The
vitamin C analysis was performed according to the
protocol described on the prospectus. Test Kits
(1.16981.0001; Merck, Darmstadt, Germany)
compatible with the reflectometer were used for
measurements.

A digital Brookfield Viscometer, Model DV-II
(Brookfield Engineering Laboratories, Stoughton,
MA, USA) was used to determine the viscosity values
of the ice cream samples. Before the analysis, the
samples were stirred gently to remove any air
bubbles®. The measurements to determine the
rheological behavior of the ice cream samples were
performed with spindle number 4 at different rpm
(from 2.5 rpm to 100 rpm) at 4°C. The power law
model was used in the calculation of rheological
behavior. In the following equation, the apparent
viscosity, the flow behavior index, the consistency
coefficient and the shear rate were indicated with n
(Pas), n, K and y (rpm), respectively™.

n= K"fl:n_l:l

Color measurements

The color parameters were measured with a
CR-200 Minolta colorimeter (Minolta Camera Co.,
Osaka, Japan). The measured color parameters were
L*-value (lightness), a*-value (redness/greenness)
and b*-value (yellowness/blueness). The colorimeter
was calibrated using the standard white plate. The hue
angle (H) value was calculated using the equation
defined by McLellan et al."’. The red, yellow, green,
blue and red colors demonstrated 0°, 90°, 180°, 270°
and 360° according to Hue angel values, respectively.
The difference between two colors was explained
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with the AE. The saturation (C*) and AE values were
determined according to the method described by
Cecchini et al.'®. The differences of colors were
determined as imperceptible (AE*<1), minimal
(1SAE*<2), just perceptible (2<AE*<3), perceptible
(3<AE*<5), strong difference (5<AE*<12) and
different color (AE*>12)". The White Index (WI)
was determined according to the method defined by
Kurt and Atalar®.

Mineral analysis

The mineral composition of the samples was
determined at the Giimiishane University Central
Research and Application Centre for Central Research
Laboratory. The method defined by Giiler®® was used
in the mineral analyses. The wet burning method was
used for the digestion of the ice cream samples. The
mineral composition was detected using an Agilent
7700 inductively coupled plasma mass spectrometry
(ICP-MS, Japan).

Antioxidant analysis

Extraction method

For the analysis of the samples, 25 g was weighted
from each sample and diluted with ethanol (90%).
The mixtures were shaken at 200 rpm for 6 h. Then,
to filter the samples, Whatman 1 paper was used. For
the measurements, the UV visible spectrophotometer
(DU 730 Beckman Coulter Inc.) was used.

DPPH assay

1,1-diphenyl-2-picrylhydrazyl (DPPH) radical was
used to determine the antioxidant activity of the
samples. The extracted samples of different
concentrations were added on the DPPH radical and
the DPPH radical scavenging measured absorbance as
517 nm*'. The ICs, value was calculated using the
linear regression. Butylated hydroxyanisole (BHA),
butylated hydroxytoluene (BHT), trolox and o-
tocopherol were used as the reference antioxidants in
the DPPH test.

Total phenolic content

The total phenolic content (TPC) of the samples
was detected with the Folin—Ciocalteu colorimetric
method and gallic acid was used as standard in this
analysis®®®, Briefly, 46 mL distilled water was added
to 1 mL extract, to which 1 mL Folin—Ciocalteu
reagent was added. This solution was stirred for 3 min
and then 3 mL sodium carbonate (2% wi/v) was
transferred onto the solution. The solutions were kept
in a dark place for 2 h and the measurements of the
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mixtures were carried out at 760 nm against blank
(distilled water). The TPCs of the mixtures were
calculated with standard curve obtained from different
concentrations of gallic acid.

Sensory analysis

The sensory properties such as color, appearance,
texture, gumming structure, flavor, resistance to
melting and general acceptability tests were used for
the evaluation of the samples and were performed®
by 10 volunteer panelists. The panelists consisted of
two males and eight females and their ages were
between 20 and 40. They were all academic staff
members that had received sensorial analysis
education and had experience regarding the sensorial
analysis of dairy products. The panelists evaluated the
sensorial properties of the samples on a scale between
1 (poor) and 9 (excellent).

Statistical analysis

The statistical analysis of all data was carried out
using the SPSS statistical software program version
17 (SPSS Inc., Chicago, IL, USA). Analysis of
variance (ANOVA) and the Duncan's multiple range
tests were used to determine the significant
differences among the results of the present study.

Results and Discussion

Physical and chemical properties

The chemical (dry matter, ash, protein, titratable
acidity, pH, fat, vitamin C) and physical (overrun,
first dripping time, meltdown rations) data of the ice
cream samples are presented in Table 1. The ash,
titratable acidity, pH and fat values of the samples
were significantly affected (p<0.01) by the addition of
RH and but only dry matter values were not affected
(p>0.05). The addition of RH had a significant effect
on the melting rate (p<0.01) and overrun (p<0.05)
values of the samples, while it did not have any
significant effect on the first dripping times (p>0.05).

The dry matter content of the samples increased
depending on the increment of fruit concentration.
However, these changes were not statistically
significant (p>0.05). The ash values of samples C and
RH5 were lower than the other samples (p<0.05). The
differences between the C and RH5 samples were not
significant (p>0.05) and the ash values of samples
RH10 and RH15 were statistically similar (p>0.05).
Dervisoglu and Yazici® found that the dry matter
values of the ice cream samples to which citrus fiber
was added did not show a significant change, while
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Table 1 — Effect of the addition of rose hip on the physicochemical characteristics of ice creams

Parameters C RH5 RH10 RH15
Dry matter (%) 28.99+0.00a 29.6340.03a 29.25+1.36a 30.75+0.18a
Fat (%) 6.70+0.42c 5.30+0.42b 4.7040.14ab 3.9040.14a
Protein (%) 3.60+0.28a 3.49+0.10a 3.40+0.05a 3.19+0.15a
Ash (%) 0.62+0.01a 0.63+0.02a 0.76+0.02b 0.7840.01b
Titratable acidity (°SH) 14.62+0.52a 21.4040.27b 27.86+0.91c 31.65+0.79d
pH 6.33+0.01d 5.3310.01c 4.91+0.03b 4.6710.01a
Overrun (%) 33.04+1.10a 34.7240.21a 36.68+0.33b 37.20+0.76b
First dripping time (s) 1620+84.85a 1530+42.43a 1830+127.28a 1740+254.56a
Melting rate (g min™) 0.32+0.03c 0.27+0.01c 0.17+0.04b 0.10+0.01a
Vitamin C (mg 100 g%) <25a 71.00+1.41b 200.00+7.07c 246.50+0.71d

The significantly changes in same row were shown by different lower case letter. C: control without rose hip, RH5: 5% (w/w) rose hip
added, RH10: 10% (w/w) rose hip added, RH15: 15% (w/w) rose hip added.

citrus fiber had significant effect on the ash values of
the samples. Their results are in similar with the
results of the present study.

The fat values of the ice cream samples are
shown in Table 1. The fat value was found as
the highest in the C sample (6.70%) and the lowest in
the RH15 sample (3.90%). The fat values of all
samples decreased with the increasing concentration
of RH. These results are in agreement with those of
Erkaya et al.”® and Kavaz Yuksel® who reported that
the fat values in the ice cream were the highest in the
samples did not contain fruit. It could be concluded
that the fat content of the fruit is not contributed fat
content of the dairy products.

The protein values varied from 3.19% to 3.60%
(Table 1). The protein values of the ice cream samples
did not show any significant changes (p>0.05) with
the addition of RH. The protein values found in the
present study were lower than those reported by
Kavaz Yuksel ° for blackthorn added ice cream, and
by Erkaya et al.?® for cape gooseberry added ice
cream. However, it should be noted that the protein
values of the ice cream used in these studies
decreased in all samples. Some researchers found
similar results®*#,

The titratable acidity values of the samples varied
between 14.62% and 31.65% (Table 1). The RH15
sample had the highest acidity (31.65%) and the
lowest pH value (4.67), while the control sample had
the lowest acidity (14.62%) and the highest pH value
(6.33). RH is known to have high contents of organic
acids and phenolic acids™. The changes in the acidity
and pH values may be a result of the organic acids
found in the fruit. Similar results were reported by
Erkaya et al.”® and Kavaz Yuksel®.

The overrun values of the samples varied between
33.04% and 37.20% (Table 1). The overrun values of
the C and RH5 samples were statistically similar

however these values were lower than the values of
the other samples. El-Samahy et al.?’” determined that
the overrun values of the ice cream samples to which
cactus pear pulp was added varied between 43.11%
and 55.11%. Erkaya Kotan® found that the overrun
values of blueberry added ice cream changed from
20.33% to 25.61%. The present study found the
overrun values to be higher than those reported by
Erkaya Kotan®® and lower than those reported by El-
Samahy et al.”’. The overrun value is inversely
proportional to the mean ice crystal size. The
increasing overrun causes a decrease in the mean ice
crystal size®. High aeration may also have an effect
on the ice crystal size due to the decrease in heat
transfer rate®.

The first dripping times of the samples used in the
present study ranged from 1530 s to 1830 s. The first
dripping time decreased in the sample containing 5%
RH compared to the C sample and then increased. But
these changes were not statistically significant
(p>0.05). These results are in agreement with the data
reported by Erkaya Kotan®. The melting rate of the
samples varied from 0.10 g min™ to 0.32 g min™*. The
rate decreased depending on the increase in RH level
in all samples (Table 1). The melting rates of the C
and RH5 samples, which were similar (p>0.05), had
the highest rate. In contrast, the R15 sample had the
lowest rate. Fruits are known to have high dietary
fiber contents. The dietary fiber has positive effects
on texture properties and high water holding
capacity®>®. The lower melting rate values in the RH
added samples may be resulted from the dietary fibers
in the fruit.

Many factors such as overrun, emulsifying
characteristics, and the concentration of proteins and
lipids have an effect on the melting rate values of ice
cream®. Sofjan and Hartel*® found that lower melting
rates with higher overrun. Muse and Hartel® reported
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that melting rate decreased as the fat destabilization
level and the consistency coefficient increased while
the ice crystal size has shrank. The results of the
studies conducted by Sofjan and Hartel®* and Muse
and Hartel®® were similar with the results of the
present study.

Vitamin C content

Vitamin C, one of the most important bioactive
compounds, that is necessary for iron absorption. For
this reason, vitamin C is generally used as an
ingredient to improve the quality of food®. Vitamin C
is found in very low levels in milk. It has low stability
and is more sensitive against oxidation compared to
other vitamins. Vitamin C has antioxidant property
which prevents oxidation®*33. Heat, metal ions and
light have a negative effect on vitamin C stability as
they can cause the acceleration of oxidation.
Consequently, the vitamin C amount in dairy products
is low in the final product due to technological
processes such as pasteurization®.

The vitamin C content of the samples was
significantly affected by RH concentration (p<0.01).
The vitamin C values increased in accordance with
the increment of the RH ratio in the samples. The C
sample (<25 mg 100 g) had the lowest vitamin C
content, while the RH15 sample (246.50 mg 100 g™)
had the highest content (Table 1). These values were
higher than those reported by Topdas et al.** and
Cakmakei et al.**. RH is one of the richest fruits in
terms of vitamin C. For this reason, RH is consumed
widely by people as marmalade and herbal tea to
protect against diseases such as infection, flu and the
common cold®**®. The intake of vitamin C for male
and female adults is recommeded as 90 mg/day and
75 mg/day, resectively™®.
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Mineral contents

Minerals are one of the most important nutritional
substances as they have many functions in human
health such as physiological, structural, hormonal,
enzymatic reactions and regulatory. Various minerals
such as Na and Ca are especially important for bone
structure. Minerals are divided into two groups as
major and micro elements according to their
amounts®’. The major element values of the ice cream
samples are presented in Table 2. The addition of RH
significantly affected the Mg (p<0.05) and S (p<0.05)
contents, while its effect on other major elements (Ca,
Na, P and K) was not statistically significant (p>0.05).

K content was significantly lower in the C sample
compared to the other samples (p<0.05). The Na, Mg,
Ca, P and S contents changed with the addition of
RH, however these changes were not statistically
significant. The Ca and K contents of the RH15
sample were higher compared to the C sample
(p<0.05). The Na and P contents showed irregular
changes, however these changes were not significant
(p>0.05). Mg content varied from 160.43 mg kg™ to
314.47 mg kg'. The highest Mg content was
determined in the RH15 sample. S content of the C
sample (146.32 mg kg™) was the lowest among all ice
cream samples. In the literature, different results were
found depending on added fruits*®*%,

The micro element contents of the samples can be
seen in Table 2. Mn and Zn contents of the samples
were significantly affected (p<0.01) by the addition of
RH, while Fe and Ni contents were not affected
(p>0.05). The highest Mn, Fe and Zn contents were
obtained in the RH15 sample. Fe contents of the
samples varied between 6.15 mg kg™ and 16.12 mg kg™.
Ni contents of the samples showed changes with the
addition of RH, however, no significant change was

Table 2 — Effect of the addition of rose hip on the mineral composition of ice cream samples

Minerals C RH5 RH10 RH15
Major elements (mg kg™)

Ca 1166.03+£208.43a 1375.45+26.87ab 1204.80£15.48ab 1482.23+£62.98b
Na 543.11+34.27a 527.21+10.63a 540.36+16.74a 494.89+8.87a
Mg 160.43£13.62a 267.61+1.96¢ 220.83+6.69b 314.47+3.55d
P 724.34+8.34a 768.76+8.21a 711.64+7.17a 710.73+86.69a
S 146.3245.19a 161.96+2.12b 155.93+3.03b 164.90+2.23b
K 1309.13+82.26a 1706.34+55.64ab 1728.21+356.95ab 1838.99+25.57b
Micro elements (mg kg™®)

Mn 0.85+0.25a 3.39+0.28b 2.06+0.13a 4.94+0.83c
Fe 6.15+0.29a 8.76+0.83ab 10.15+2.02ab 16.1245.20b
Ni 0.31+0.28a 0.33+0.14a 0.52+0.19a 0.37+0.18a
Zn 12.00£3.89%a 17.14+8.35a 17.61+2.50a 96.48+25.32b

The significantly changes in same row were shown by different lower case letter. C: control without rose hip, RH5: 5% (w/w) rose hip
added, RH10: 10% (w/w) rose hip added, RH15: 15% (w/w) rose hip added.
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observed (p>0.05) in the samples. Zn and Mn play
vital roles in various functions of human body such as
enzymatic activity, growth and other much vital
metabolism. Zn is known to have antioxidant
properties®’. Anemia is known to be a common
disorder around the world®. The iron deficiency
anemia is a common but important type of anemia®"*.
The inadequate intake and absorption of iron are the
main causes of iron deficiency™®.

Kizil et al.’ investigated the mineral contents of
RH and found that the Ca, Mg, K, Fe and Zn levels in
RH were 3351.0 mg kg™, 1435.0 mg kg™, 6258.3 mg
kg?, 117.5 mg kg™ and 16.5 mg kg™, respectively.
The mineral contents of the ice cream samples may
have been affected by the mineral content of RH.

Rheological properties

The viscosity is one of the most important
indicators of texture and characteristics of ice cream™.
The effect of RH on the apparent viscosity (20 and
50 rpm) values of the samples was not statistically
significant (p>0.05). The viscosity values (20 and
50 rpm) of the ice cream samples exhibited irregular
changes with the addition of RH, however, these
changes were not statistically significant (p>0.05).

The consistency coefficient (K) of the samples
ranged from 17.06 to 25.08 Pas" (Table 3). The
consistency coefficient of the RH15 sample (25.08)
was higher than the other samples (p<0.05). There
were no significant changes (p>0.05) among
other samples. The increase in the consistency
coefficient may have been caused by the dietary fiber
content of RH.

Fluids can be classified as follows: n=1 as
Newtonian fluid, O<n<l as pseudoplastic fluid and
n>1 as dilatant fluid™. In the present study, the n
(Flow behavior index) values were found to be
between 0 and 1, thus all samples showed
pseudoplastic  behavior.  Similar results were
determined by Akalin et al.” and Erkaya Kotan®.
Goff et al.** defined the flow behavior index of an
ice cream mix at pasteurization temperatures as
pseudoplastic behavior. Goff et al.** stated that
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stabilizers are expected to show pseudoplastic
behavior as they affect the rheological and textural
properties of ice creams.

Color properties of ice creams

The color of a product is one of the most important
parameters of choice for consumers®. In this study,
the L*, a*, b*, H, C* and AE* values were affected
significantly (p<0.01) by the addition of RH.
The color properties (L*, a*, b*, H, C* and AE*
values) of the samples are presented in Table 4.
The brightness of the samples decreased with the
decrease in the RH concentration. The highest
lightness value was observed in the C sample (85.09),
while the lowest value was in the RH15 sample
(61.28). These results correlate with those of Kavaz
Yuksel® and Topdas et al.**. The a* and b* values
increased with the increment of the RH ratio. The
C sample had the lowest a* (-5.44) and b* (14.29)
values, while the RH15 sample had the highest values
(12.69 and 25.93).

The intensity and saturation of a color are
indicated with C*. Hue angles (H) are described as
0 and 360° for red, 90° for yellow, 180° for green
and 270° for blue. The C* and H° values were
calculated using a* and b*'". In the H° values of
the ice cream samples, a significant decrease was
observed (p<0.05) with the increment of the RH ratio,
while the C* and AE* values increased. The C sample
had the lowest C* value and the highest H° value,
while the C* value of the RH15 sample was found to
be the highest (Table 4). The redness and color

Table 4 — Effect of the addition of rose hip on colour parameters of
ice cream samples

Parameters C RH5 RH10 RH15

L* 85.09+0.62c 73.49+2.31b 70.32+3.95b 61.28+0.08a
a* -5.44+0.12a 5.20+0.28b 10.86+0.59c 12.69+0.32d
b* 14.29+0.55a 22.76+0.08b 23.54+0.46b 25.93+0.12c
He 110.83+0.31c 77.15+0.62b 65.23+1.62a 63.93+0.47a
Cc* 15.29+0.56a 23.35+0.15b 25.92+0.16¢c 28.86+0.25d
AE* - 17.91+0.71a 23.94+2.15b 32.11+0.87c
Wi 78.64+0.83c 64.65+1.64b 60.54+2.86b 51.70+51.70a

The significantly changes in same row were shown by different lower
case letter. WI: white index; C: control without rose hip, RH5: 5%
(w/w) rose hip added, RH10: 10% (w/w) rose hip added, RH15: 15%
(w/w) rose hip added.

Table 3 — Effect of the addition of rose hip on rheological properties of ice cream samples

Parameters C
Viscosity 20 rpm 4130+326.68a

Viscosity 50 rpm 2633+260.22a
K (Consistency coefficient) (Pa.s") 17.66+1.74a
n (Flow behaviour index) 0.50+0.00a

RH5 RH10 RH15
4362+16.26a 3866+711.35a 4263+74.95a
2849+26.87a 2549+266.58a 2856+205.06a
21.04+0.66a 20.09+0.37a 25.08+1.82b

0.48+0.02a 0.46+0.04a 0.44+0.02a

The significantly changes in same row were shown by different lower case letter. C: control without rose hip, RH5: 5% (w/w) rose hip
added, RH10: 10% (w/w) rose hip added, RH15: 15% (w/w) rose hip added.
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saturation of the RH15 sample was higher than the
other samples. This may have resulted from the red
color of RH. The AE* values of the RH added
samples varied between 17.91 and 32.11. The RH5
sample had the lowest AE* value (17.91), while the
RH15 sample had the highest AE* value (32.11).
Similarly Urkek et al.*® reported an increase in
AE* values in the sloe berry added ice cream samples.
The color differences (AE*) among the RH added
samples were statistically significant (p<0.05).
Whiteness index (WI) is an important criterion
that affects consumers in choosing dairy products®.
The WI of the RH15 sample was found to be
the lowest and the WI values of the RH5 and
RH10 samples were statistically similar (p>0.05).
However, significant changes were observed among
the other samples (p<0.05). These results are in
compliance with those reported by Kurt and Atalar®.
RH has many natural colorant compounds such as
diverse carotenoids** and anthocyanins®. Therefore,
the differences in color parameters may be a result of
its natural colorant compounds®.

DPPH radical scavenging activity

DPPH assay is accepted as a method used to
indicate total antioxidant capacity. It is frequently
used in the determination of the antioxidant activity
of foods. The DPPH radical scavenging values were
expressed as ICso. The low ICs, value indicates
high antioxidant activity. The antioxidant activity
of the reference antioxidants was higher than RH and
the ice cream samples. The DPPH ICy, values are
given in Table 5. The highest antioxidant activity
(28.71 mg sample mg® DPPH) was found in the
RH15 sample, while the lowest activity (143.19 mg

Table 5 — DPPH (ICx) and total phenolic content (TPC) values
of RH (fruit), ice cream samples and reference antioxidants

Samples DPPH Phenolic
(mg sample mg™ DPPH) (mg GAE g extract)

BHA 26.51+0.26 -

BHT 25.36+1.26

Trolox 18.34+0.22

a-tocopherol 20.96+0.38 -

RH (fruit) 44.04+1.49 4440.08+62.88

C 143.19+3.25 149.48+73.03

RH5 33.44+0.34 516.79+48.76

RH10 29.18+1.01 1264.39+31.35

RH15 28.71+0.34 1555.30+29.66

C: control without rose hip, RH5: 5% (w/w) rose hip added,
RH10: 10% (w/w) rose hip added, RH15: 15% (w/w) rose hip
added.
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sample mg* DPPH) was found in the C sample.
The antioxidant activity of the RH15 sample
was almost similar to the antioxidant activity of
BHA and BHT (Table 5). The antioxidant activity
of the samples increased depending on the increment
of RH concentration. These results are in agreement
with the results of Ullah et al.** and Cakmakgi et al.*
who reported that the antioxidant activity of ice
cream increased depending on the concentration
of the added sugarcane (Saccharum officinarum L.)
juice and kumquat (Fortunella margarita),
respectively. RH is rich in bioactive compounds
such as phenolics, ascorbic acid, and carotenoids®®,
The increase of antioxidant activity in the samples
containing RH could be a result of these bioactive
compounds.

TPC of the samples

Most plants have phenolic compounds such as
secondary metabolites which are beneficial for human
health. Phenolic compounds are one of the most
important natural antioxidants®. Table 5 indicates the
TPC of the samples. The TPC of RH (4440.08 mg
GAE g extract) was found to be higher than that of
the ice cream samples. TPC of the C sample was
found to be the lowest, while the TPC of the RH15
sample was the highest (1555.30 mg GAE g™ extract).
Similar to the DPPH value, the TPC of the samples
increased with the increment of RH concentration.
The results were similar to those reported by Ullah et
al.** and Cakmakgi et al.** who found that the TPC of
the fruit added ice cream also increased.

RH has rich content in terms of antioxidant
compounds such as phenolic compounds, vitamin C,
flavonoids and carotenoids®'®.  Therefore, the
antioxidant activity of the RH added ice cream
samples was quite high in the present study. In
addition, the antioxidant activity of the samples was
similar to their vitamin C content (Table 1).

Sensorial properties

The sensory assessment scores are shown in the
radar plots in Figure 1. The addition of RH had a
significant effect on the color and appearance, general
acceptability (p<0.05) and flavor (p<0.01) scores.
However, the gumming structure, texture and
resistance to melting scores were not affected by the
addition of RH (p>0.05). The most desirable samples
in terms of the sensory properties except for gumming
structure and texture were reported to be the control
and RH5 samples by the panelists.
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Fig. 1 — Effect of the addition of rose hips on the sensory
properties of ice cream samples (C: control without rose hips,
RH5: 5% (w/w) rose hips added, RH10: 10% (w/w) rose hips
added, RH15: 15% (w/w) rose hips added)

Conclusion

The results of the present study demonstrated that
the addition of RH to ice cream had significant effects
on physicochemical properties such as ash, acidity,
pH, fat, melting ratios (p<0.01) and overrun values
(p<0.05), while dry matter, first dripping times and
protein values were not affected (p>0.05). RH
addition increased the vitamin C amount of the
samples compared to the C sample. The colorimetric
values (L*, a*, b*, H°, C*, AE* and WI values)
significantly differed in all samples. The viscosity (at
20 and 50 rpm) values did not show a significant
change. Consistency coefficient (K) value of the
RH15 sample increased compared to the other
samples. The Ca, Mg, S, K, Mn, Fe and Zn contents
increased in accordance with the increment of RH
concentration. Similarly, the antioxidant activity of
the samples also increased with the increment of RH
concentration. The RH15 sample had the lowest 1Cs,
and the highest TPC. The addition of RH had a
negative effect on the color and appearance, flavor
and general acceptability scores of the samples, while
it had a positive effect on resistance to melting. The
general acceptability score of the RH5 sample was
higher than other ice cream samples.

In brief, RH can be successfully used to improve
the ash, overrun, melting ratios and consistency
properties of ice cream and to enrich its antioxidant
activity and the vitamin C, Ca, Mg, S, K, Mn, Fe and
Zn contents. In addition, RH can be used as a
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beneficial nutritional ingredient. It can be a source of
natural antioxidants and colorant. However, it
significantly lowers flavour and general acceptability
scores which are very important to consumers.
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