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Antioxidant Activities of Hot Water Extracts from
Different Parts of Rugosa rose (Rosa rugosa Thunb.)'
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ABSTRACT

In this study, the antioxidant activities of hot water extracts of Rugosa rose (Rosa rugosa Thunb.) were evaluated.
Total phenolic compounds (TPC) and total flavonoid compounds (TFC) were the highest in the leaf extracts at
107.29 mg/g and 24.28 mg/g, respectively. The DPPH (2,2-diphenyl-1-picrylhydrazyl) and ABTS (2,2’-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt) radical scavenging activity was in the following order: flow-
er extract > leaf extract > seed extract > fruit extract. The ICso values for DPPH and ABTS of the flower extract were
0.87 mg/m@ and 0.27 mg/m¢, respectively. The amount of gallic acid was higher in the flower (4.51 mg/g) and leaf
extracts (0.97 mg/g) than in the other extracts.

Among the fraction (A-F) of each extract, antioxidant activity was the highest in the C fraction of flower extract.
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It is due to high TPC (3305.43 mg/g) and TFC (878.42 mg/g). Statistical analysis revealed a strong correlation between
TFC (or TPC) and radical scavenging activity at p-value < 0.001. Collectively, these results suggest that the hot water
extracts of rugosa rose have potential antioxidant effects, and can be used in food, cosmetics, and the pharmaceutical
industries.

Keywords : Rugosa rose (Rosa rugosa Thunb.), antioxidant, total phenolic compounds, total flavonoid compounds
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Table 1. Total phenolic and flavonoid compounds in hot water extracts from different parts of rugosa rose

Total phenolic compounds

Total flavonoid compounds

(mg VE"/g) (mg QE”/g)

Flower 102.70 (1.56)° 14.74 (0.07)
Leaf 107.29 (2.37) 2428 (0.91)
Fruit 32.67 (1.15) 13.26 (0.37)
Sarcocarp 44.20 (0.56) 17.96 (0.13)
Seed 21.75 (0.42) 6.00 (0.21)

Y Vanillin standard. * Quercetin standard. * Standard deviation.
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Table 2. Sugars and degradation product in hot water extracts from different parts of rugosa rose (mg/g)

Fructose Glucose Arabinose Xylose HMF
Flower 2.67 (0.21)" 1.84 (0.18) 2.36 (0.26) N/A? 0.10 (0.00)
Leaf 0.47 (0.21) 0.50 (0.09) 0.95 (0.08) 0.96 (0.05) 0.17 (0.12)
Fruit 12.13 (0.60) 8.37 (0.57) 3.97 (0.11) N/A 0.13 (0.06)
Sarcocarp 12.32 (0.55) 9.86 (0.99) 3.78 (0.17) N/A 0.23 (0.12)
Seed 1.35 (0.10) 0.95 (0.14) 1.26 (0.02) 0.86 (0.05) 0.27 (0.21)

! Standard deviation. ? Not available.
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Table 3. Organic acids in hot water extracts from different parts of rugosa rose (mg/g)

Ascorbic acid Citric acid Malic acid Gallic acid Acetic acid
Flower 0.20 (0.00)" 0.75 (0.00) 0.24 (0.01) 4.51 (0.02) N/A?
Leaf 0.40 (0.00) 0.27 (0.02) 0.16 (0.01) 0.97 (0.06) 0.04 (0.04)
Fruit N/A 0.01 (0.00) 0.12 (0.02) N/A 0.43 (0.74)
Sarcocarp N/A 0.01 (0.00) 0.10 (0.01) N/A N/A
Seed N/A 0.06 (0.01) 0.12 (0.02) 0.36 (0.07) N/A
! Standard deviation. ? Not available.
3} 2H8-& 3l= epigallocatechin gallate (EGCG)7} 100
L Hoz AeA gt Zhang 5(2014) ALZ g e AT
Thofl wkE Sjge} 2 ol EGCG7F Zabslo] gl 2% oo A R
AL gels 4 gt} Citric acid, malic acid, gallic é;% " /: :’;'7’ —:;fualft
acids £, 9, A, g, & 255 o7 FRE 5 i~ = L secsea
olglom, ol aaiet 242 ek DPPH S s = o
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DPPH itz &752 Fig. 1(a)oll YeERTh 3
49 A1 FEES) DR i S5
S ojEron Frlslr. & 2EE0 A% 490
~88.55%2] AA5S HYoH, d FEEL2 1.84~
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THS(2.00~18.22%), #|(4.05~19.68%) F=Z=EHT}t
ES A 248 vtk B3 559 DPPH
ehiZhe 50% SIS S8} s 2EE
= ICso (Inhibitory Concentration)o] ol A= 4L,
A, A, dull, B 2O = YERRITH(Table 4).
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Fig. 1. DPPH and ABTS radical scavenging activ-
ities of hot water extracts from different parts of ru-
gosa rose, a: DPPH radical scavenging activity (%),
b: ABTS radical scavenging activity (%).
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Table 4. ICsy values of hot water extracts from different parts of rugosa rose

ICsp value (mg/mg)

DPPH radical scavenging activity

ABTS radical scavenging activity

BHT 0.71 (0.02)" 0.13 (0.01)
Flower 0.87 (0.01) 0.27 (0.01)
Leaf 0.92 (0.02) 0.31 (0.01)
Fruit 2.69 (0.01) 0.80 (0.02)
Sarcocarp 2.73 (0.03) 0.81 (0.02)
Seed 2.67 (0.09) 0.71 (0.02)

! Standard deviation.

Table 5. Correlation coefficients between each extracts and radical scavenging activities

TPC" DPPH? ABTS"
TPC 1 - -
TFC 0.919" - -
DPPH 0.895" 1 -
ABTS 0.545" 0.649" 1

U TPC: Total phenolic compounds. 2 TFC: Total flavonoid compounds. ® DPPH: DPPH radical scavenging activity. ¥ ABTS: ABTS radical

scavenging activity. 1 p < 0.01. : p < 0.05.
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(Tai =, 2011). DPPH} ABTS®] aFAFs} 3H4 Afo)
oA povalue < 0.01 55004 G018 7k ek
w 0.6492 APdS Fdskglch
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Table 6. Total phenolic and flavonoid compounds in separated fraction from flower extract of rugosa rose

Fraction Total phenolic gompounds Total flavonoid 2;:ompounds DPPH radical sgavenging activity
(mg VE"/g) (mg QE”/g) (%)
A N/AY N/A 2.12 (2.53)"
B 25.73 (2.36) 23.06 (0.40) 4.70 (1.01)
C 3305.43 (22.35) 878.42 (18.27) 78.93 (0.61)
D 106.33 (1.60) 39.76 (1.63) 9.55 (0.91)
E 52.73 (15.76) 93.02 (8.56) 7.04 (0.46)

D VE: Vanillin standard. ? QE: Quercetin standard. ¥ N/A: Not available. * Standard deviation.

Table 7. Correlation coefficients between extracts obtained from each fraction and radical scavenging activities
in open column chromatography

TPCY TFC? DPPH”
TPC 1 - -
TFC 0.996™" 1 -
DPPH 0.998™" 0.996™" 1

V' TPC: Total phenolic compounds.  TFC: Total flavonoid compounds. ¥ DPPH: DPPH radical scavenging activity. ~": p < 0.001
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Fig. 2. DPPH radical scavenging activities on each ISl TP wE wEE RAlon dalsh 24
fraction after open column analysis of each extracts M= =, 4, ”\L Auf, -5 S0 2 o] w9
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