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Table 1 Experimental conditions from the CCD and the experimental results for Rosehip extract

Independent Variables

Dependent Variables

Run No. Solvent T D;pendjfm Liquid/Solid
olvent Type ime o iquid/Soli
(%) Extraction (h)  Ratio (mL/g) TPC (mg/g) TFC (mg/g) TC (ugly)

1 20 6 5 58.87 0.57 141.45
2 96 6 5 17.69 1.17 147.20
3 20 24 5 52.42 0.27 67.54
4 96 24 5 17.88 0.95 130.05
5 20 6 15 79.42 0.90 68.96
6 96 6 15 18.24 1.05 283.18
7 20 24 15 94.17 0.91 152.84
8 96 24 15 21.27 1.35 320.80
9 20 15 10 83.12 0.87 132.90
10 96 15 10 24.73 1.27 185.71
11 58 6 10 75.34 0.91 8.32

12 58 24 10 71.80 0.68 8.35

13 58 15 5 4495 0.60 6.36

14 58 15 15 89.64 0.90 10.38
15 58 15 10 59.29 0.77 18.00
16 58 15 10 62.62 0.84 13.80
17 58 15 10 58.48 0.94 9.93
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X542
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Table 2 Analysis of variance and significance of regression coefficient for TFC

Source Coe_jﬁ cient Sum of DF Mean P-Value
estimate Squares Square
Model 0.58 1.06 9 0.12 0.0002
X1 -7.46 0.51 1 0.51 <.0001
X2 -3.25 0.021 1 0.021 0.0857
X3 0.049 0.24 1 0.24 0.0002
xr 1.27 0.12 1 0.12 0.0018
Xx2° -7.19 0.01 1 0.01 0.2023
X3 -2.54 0.031 1 0.031 0.0435
XIx2 -2.248 0.017 1 0.017 0.1087
XIx3 -1.80 0.058 1 0.058 0.0123
X2x3 2.19 0.085 1 0.085 0.0048
Residual 0.036 7 5.15E-03
Pure Error Total 0.015 2 7.683E-003
Lack of Fit 0.021 5 4.14E-03 0.750
DF=16
R’=0.968
R® 5= 0.936

*The bold terms are significant (p<0.05).
*X1, X2, X3 are the coded symbols of the test variables which show the Solvent type (ethanol %), Time of
Extraction (min), and L/S (ml/g), respectively.
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PSS O o s 3l ) Zanl TPC 6l S S5 Jibe
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c:us
A

7.5
a

Solvent type

Fig 1 The interaction effect of L/S ratio and Solvent
type on the TFC content of the Rosehip when
maintaining the other factor constant at its central
level.
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Table 3 Analysis of variance and significance of regression coefficient for TPC.

Source C;ﬁc;[e:t S“i] uun;roej; DF 5{‘; Zzl/’fe P-Value
Model 15.80 8635.41 9 959.49 0.0024
X1 1.68 5085.66 1 5085.66 0.0001
X2 -1.32 1.9 1 1.9 0.888
X3 3.88 849.66 1 849.66 0.0176
Xxr -0.017 1611.77 1 1611.77 0.0038
X2’ 0.029 14.42 1 14.42 0.6992
X3 -0.057 5.47 1 5.47 0.8112
X1X2 -5.32 0.26 1 0.26 0.958
XIX3 -0.029 249.23 1 249.23 0.1381
X2X3 0.054 47.62 1 47.62 0.4882
Residual 622.71 7 88.96
Pure Error Total 18.34 2 9.17
Lack of Fit 604.37 5 120.87 0.072
DF=16
R*=0.933
R® 5= 0.846

5.00

TPC

Fig 2 The interaction effect of L/S ratio and Solvent
type on the TPC content of the Rosehip when
maintaining the other factor constant at its central
level.
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Table 4 Analysis of variance and significance of regression coefficient for TC.

Source Coej?‘icient Sum of DF Mean P-Value
estimate Squares Square
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Residual 4558.94 7 651.28
Pure Error Total 7.76 2 3.88
Lack of Fit 4551.18 5 910.24 0.072
DF=16
R’=0.973
R® 5= 0.939
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Fig 3 The interaction effect of L/S ratio and Solvent
type on the TC content of the Rosehip when
maintaining the other factor constant at its central
level.
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and S/L ratio 5 ml/g; Sample 2: 96 %ethanol, 6 h and
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S/L ratio 5 ml/g; Sample optimum: 96 %ethanol, 6 h
and S/L ratio 14.94 ml/g + 35.8 %ethanol, 6 h and
S/L ratio 15 ml/g)
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Rose hip (Rosa canina L.), as a valuable medicinal herbs of Iran, has beneficial
effects on the human health. High dose of the rosehip should be used to be
effective on the health and anti-inflammatory activity, but it is difficult
especially due to its flavor and texture. Therefore, the main goal of the research
was to produce rosehip concentrate to increase the bioactive components in the
extract and promote the health. Therefore, the effect of ethanol concentration
(20-96%), solvent/solid (S/S) ratio (5:1- 15:1 ml/g) and the extraction time (6-24
h) on the components of the extracted samples of rosehip was investigated to
select the treatment with the highest bioactive components. The results indicated
that increasing of the S/S ratio enhanced all of the components; although the
extraction time hadn’t any significant effects on the extraction yield. Increasing
the ethanol concentration enhanced total flavonoid content (TFC) and total
carotenoid (TC) and decreased total phenol content (TPC). Therefore, to obtain
the highest TC and TFC (at optimum condition including S/S ratio 14.94 ml/g,
time of 6 h and 96 % ethanol) and highest TPC (at optimum condition including
S/S ratio 15 ml/g, time of 6 h and 35.8 % ethanol) , two stages extraction was
selected. Finally, these two obtained extract were combined and concentrated
under vaccum condition at 45 °C and then, freeze dried. The highest total
triterpenoid content (8 % triterpenoid per weight of extract powder) was related
to the two staged extract.
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