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Over the past years, both food researchers and

food industry have shown an increased interest in

finding techniques that can estimate modifications

in quality, nutritional, and thermophysical

properties of food products during processing

and/or storage. For instance, differential scanning

calorimetry (DSC) does not require any specific

sample preparation, and is a repeatable and

reliable method.

Rose hips (RH), the fruits obtained from rose

flowers, have been used widely in teas, jams and

jellies, but have more recently also attracted

attention because of their health promotional

potential. Rose hip is rich in vitamins (A, B, C, K,

P), minerals (Mg, K, P), phenolics, antioxidants,

pectin, organic acids and tannins. The seeds

contain unsaturated and polyunsaturated fatty

acids.

The aim of the study was to investigate the

thermal behaviour of rose hip fruit (seeds, S and

pulp, P) and products - lyophilised puree (LP) and

low-calorie jam (J) by DSC technique.

Introduction Materials and Methods
Conclusions

 From the viewpoint of the thermal stability, RH

seeds showed high thermal stability (with

decomposition temperature above 360 °C) and

potential for other possible applications (for

example, as a biomass feedstock).

 In pulp, the main endotherm can be attributed

to water evaporation and melting of some

sugars.

 The main thermal events detected in rose hip

products at low temperatures related to glass

transition phenomenon and melting transition

of ice, and at high temperatures mainly

corresponding to degradation of pectins and

sugars.

Results-Figures

The ripened RH fruits were dry cleaned in order to remove 

spoils, separated into pulp and seeds (washed and drain on paper 

towels before handling).

Lyophilised puree (LP) - rose hip pulp was cooked for 30 min.,

mashed into puree, cooled and freeze dried (Alpha 1-4 LSC,

Martin Christ, Germany): freezing temperature -38 °C,

temperature of sublimation from -30 to 20 °C under a vacuum of

0.220 mbar and the temperature of isothermal desorption from

15 to 20 °C under a vacuum of 0.05 mbar

Low-calorie jam (J) - RH puree was used to produce low sugar

extra jam (45% of soluble solids, determined by refractometer)

 total dry matter (TDM) (vacuum dryer VS-50 SC, Kambič,

Slovenia) - dried to constant mass at 60 °C

 thermal behaviour (DSC 822e, Mettler-Toledo, Switzerland) in

nitrogen atmosphere (5.0)

-glass transition temperatures: Tg’o - onset, Tg’m - midpoint; Δcp -

change of specific heat capacity

-melting peak temperatures: Tmo - onset, Tmp - peak,Tme - endset;

ΔHm - enthalpy of melting

m1 method:

-100 °C (4 min); -100 to 200 °C (10 °C/min);

200 °C (4 min);

m2 method:

15 °C (4 min); 15 to 400 °C (10 °C/min);

400 °C (4 min);

Figure 2 DSC scans of rose hip seeds (S) and

pulp (P) - m2

Results-Tables
Table 1 Glass transition parameters of rose hip seeds (S) 

and lyophilised puree (LP) - m1 method

Figure 1 DSC scans of rose hip products (LP and J) - m1

THERMAL BEHAVIOUR OF ROSE HIP (Rosa canina L.) FRUITS AND SOME ROSE HIP PRODUCTS

Table 2 Endothermic events of rose hip pulp (P), jam (J) and lyophilised puree (LP) - m1 method
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-glass transition temperatures: Tg’o - onset,Tg’m - midpoint, Δcp - change of specific heat capacity

melting peak temperatures:Tmo - onset,Tmp - peak,Tme - endset; ΔHm - enthalpy of melting

Sample

(TDM %)

Glass transition parameters

Tg’o Tg’m Δ cp

S (74.22) -41.28±0.8 -38.21±1.1 0.12±0.0

LP (92.73) -12.37±0.7 -6.12±0.7 0.41±0.1

Sample

(TDM %)

Endotherm 1 Endotherm 2

Tmo

(°C)

Tmp

(°C)

Tme

(°C)
ΔHm(Jg-1)

Tmo

(°C)

Tmp

(°C)

Tme

(°C)
ΔHm(Jg-1)

P (38.55) -7.85±0.7 -0.20±0.1 4.20±0.4 82.18±3.1 97.90±1.2 108.03±0.9 157.33±0.4 884.92±7.0

J (50.50) -12.17±1.1 -3.04±1.2 2.09±0.1 59.24±5.8 102.66±0.2 117.71±2.5 140.66±2.8 692.27±62.5

LP (92.73) 67.97±1.4 107.51±0.7 136.73±1.0 54.67±0.8 145.15±0.5 162.94±0.3 198.73±0.4 22.14±0.6

Table 3 Thermal behaviour of rose hip seeds (S) and pulp (P) - m2 method

Sample

Endotherm 1 Endotherm 2 Endotherm 3

Tmo

(°C)

Tmp

(°C)

Tmo

(°C)

ΔHm

(Jg-1)

Tmo

(°C)

Tmp

(°C)

Tme

(°C)

ΔHm

(Jg-1)

Tmo

(°C)

Tmp

(°C)

Tme

(°C)

ΔHm

(Jg-1)

S
74.43

±1.9

105.6

6±1.1

126.9

5±0.2

285.85

±9.7

262.69

±1.0

292.47

±2.1

326.6

4±0.7

18.54

±0.8

338.44

±1.7

359.23

±1.8

375.68

±0.7

14.44

±0.6

P
99.71

±1.0

115.0

1±2.6

136.5

9±1.0

860.13

±13.7

316.34

±1.6

330.50

±1.0

340.3

4±0.5

7.06

±0.8
- - - -


