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Wild rose species Rosa moschata Herrm. syn R. brunonii Lindl. belongs to the Rosaceae family. It has numerous 

medicinal properties and hence is used to make tea, oil, jam, juice, etc. around the world. The species is found abundantly in 

Kullu Valley of Himachal Pradesh, Northwestern Indian Himalaya. It is considered as weed and is left unattended in the 

region. The study aimed to assess antioxidant property of the rosehips to establish an enterprise through its value-added 

product development, especially tea. Results showed rosehip flesh extract yields as 37.92% in water and 39.06% in 

methanol respectively. Study showed total phenolics content of 660±1.52 mg GAE/g in water and 675±2 mg GAE/g in 

methanol extract and total flavonoid content of 498±0.50 mg Rutin/g in water and 557.33±0.57 mg Rutin/g in methanol 

extract. The antioxidant activities were determined by DPPH IC50 values as 2.72±0.01 AAE µg/mL in water and 1.48±0.09 

AAE µg/mL in methanol; ABTS assay as 14.10±2.51 GAE µg/mL in water and 22.68±1.83 GAE µg/mL in methanol; 

FRAP assay as 32±3.14 µM ascorbic acid equivalent/100 g DW. The study showed that the rosehip species has a high 
antioxidant property which supports its use as beverages for various health benefits. 
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Introduction 

In recent times, there is a growing global interest in 

herbal products having antioxidant properties. 

Antioxidants are defined as a defence system used by 

the body during various physiological processes 

against the damage of reactive oxygen system
1
. These 

defensive effects might be due to the characteristic 

mechanism of secondary metabolites like flavonoids, 

phenolics, terpenoids and alkaloids
2
. Natural 

antioxidants of plants, fruits, vegetables, beverages, 

etc. are considered safe and are major research criteria 

to determine its inhibition rate against free radicals 

generated in the human body
3
. Therefore, natural 

antioxidants are used by consumers worldwide for 

various health benefits and lowering consequences 

caused by synthetic antioxidants
4,5

. These natural 

antioxidants are also known to prevent the risk of 

diseases like coronary heart disease, cancer, diabetes, 

and inflammatory diseases
6
. Many synthetic 

antioxidants such as butylated hydroxyl anisole 

(BHA), butylated hydroxyl toluene (BHT), and 

propyl-gallate (PG) are commercially available and 

used in the food industry
4
. These are quite unsafe due 

to their toxicity and carcinogenicity as compared to 

the natural antioxidants like phenolics and flavonoids, 

which are safe and bioactive
7
. These are also referred 

as endogenous sources of antioxidants present in the 

body and exogenous as food sources
1
. Endogenous 

system of the human body generates some free 

radicals such as Reactive Oxygen Species (ROS) and 

Reactive Nitrogen Species (RNS) because of 

exposure to different pathological and physiological 

stress
8
. Free radicals are molecules capable of 

independent existence which contain an unpaired 

electron in an atomic orbital and their adverse effects 

are also documented
9
. Due to inappropriate diet and 

lack of awareness in consumers, free radicals are 

badly altering human health and even lead to diseases 

like cancer and coronary heart diseases
8
.  

A number of medicinal plants and wild edibles are 

used by humans as spice, beverage and to cure 

various ailments and diseases from ancient times
7
. Of 

these, herbal teas which are infusion of dried plant 

parts steeped in boiling water are the second most 

consumed beverage worldwide after water for various 
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therapeutic properties
10

. Herbal tea is made of either 

one ingredient or blend of ingredients consumed for 

specific purpose like relaxation, rejuvenation and get 

relief from some specific condition
11

. Large number 

of companies producing and marketing herbal tea 

worldwide shows it demand
12

. Among various species 

of rosehips, several rosehip species are also used in 

herbal tea having high vitamin C content and tonic for 

liver, kidney, and blood and these teas are used as a 

remedy for cough, cold and fatigue
13

. Rosa moschata 

Herrm. syn R. brunonii Lindl. is native to 

Afghanistan, Pakistan, Nepal, Si-Chuan, Europe, 

South Africa, and South Andes
14

. There are more than 

120 species of Rosa documented worldwide and 

around 25 species are reported in India only
15,16

. Of 

the species reported from India, 5 species of wild 

roses are grown in the state of Himachal Pradesh in 

which species of R. moschata is found abundantly in 

the Kullu district
16

. The suitable habitat for the plant 

species is degraded land, near water streams and 

forests. Various plant parts such as flower, roots and 

fruit-bearing seeds have wide applications in the 

therapeutics with antimicrobial, diuretic, dermatitis, 

antispasmodic, eczema and anti-ageing properties
17

.  

It is also reported that analysis using standard 

procedures can differ in the composition of 

compounds depending on the altitudinal variation and 

climatic conditions
18

.  

The species is abundant in higher altitudes of the 

Garsa valley with an altitudinal range of 1306 to 

1828 m above msl with latitude and longitude range 

from 31’50.899 N to 077’13.987 E and 31’52.539 N 

to 077’13.813 E. Traditional use of the species and 

potential to develop rosehip-based enterprise has 

also been documented
19

. The current study is to 

assess the natural antioxidant activities in the  

dried wild rosehips pods (R. moschata) of the 

northwestern Himalayan district of Kullu, Himachal 

Pradesh. Antioxidant property of the rosehips will be 

helpful to harness its nutritional as well as 

economical aspects, especially by the women in the 

region for their overall social and economic 

upliftment. 
 

Materials and Methods 
 

Plant collection and identification  

The plant samples of R. moschata carrying  

leaves and flowering parts were collected from  

the field (Garsa at an altitude of 1530 m amsl  

during May 2019) and pressed in herbarium sheet. 

The specimen was further identified by Dr S. S. 

Samant, Scientist G in the Institute using flora  

of Himachal Pradesh
20

, flora of Kullu district
21

, and 

literature
22,23

. 
 

Plant materials and chemicals 

The matured R. moschata fruits or rosehips were 

collected from Garsa Valley of Kullu district, 

Himachal Pradesh during November 2019. The 

samples were stored and transported in zip-lock 

polythene bags to the Institute laboratory for further 

processing. Samples were cleaned thoroughly to 

remove the overlying dust, twigs, leaves, and 

contaminant particles. The samples were then sun-

dried for the first day and then allowed to shade dry 

for next 20-25 days. The Rosehip pod part was 

separated or cut through seed shredder machine and 

sieved for removal of hairy part and seed. The pod 

covering part was again grounded (which was used 

for tea preparation) in mortar pestle to small pieces 

for further analysis.  

Chemicals for analysis like 2,2-diphenyl-2-picryl 

hydrazyl (DPPH), 2,4,6-tripyridyl-s-triazine (TPTZ), 

aluminum chloride, ferric chloride, ferrous sulphate 

septahydrate, gallic acid, ascorbic acid, rutin,  

Folin-Ciocalteu’s phenol reagent, ferrous sulphate, 

2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) 

(ABTS) and Sodium nitrite were purchased from Hi-

Media and CDH representatives. 
 

Preparation of extract 

Extract preparation was performed according to 

Chandra et al. with slight modifications
24

. Shade 

dried, cleaned, and grounded Rosehip pod cover 

(20 g) was boiled for 30 minutes in 100 mL of 

water and 80% methanol to obtain the extract. The 

solvent extract was then evaporated under reduced 

pressure at 40ºC using a rotary evaporator to obtain 

semi-solid materials. The semi-solid material is 

then processed using lyophilizer. The semi-greasy 

extract is obtained after lyophilization which  

yields 37.92 and 39.06% in water and methanol 

respectively. The extract was stored in 4ºC for 

further analysis. 
 

Total phenolic content  
The total phenolic (TPC) content was determined 

using the Folin-Ciocalteu method
7
. Precisely 200 µL 

sample (10 mg/mL) was made up to 3 mL using 

distilled water, to which 500 µL of Folin-Ciocalteu’s 

reagent was added. The mixture was sonicated 

thoroughly for 3 minutes. Then, 2 mL of 20% (w/v) 
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sodium carbonate was added and incubated for 1 h in 

dark. The absorbance was recorded at 765 nm using 

UV-Spectrophotometer (Ultrospec 2100 Pro, 

Healthcare Biosciences AB, Uppsala, Sweden). The 

total phenolic content was calculated as gallic acid 

equivalent (GAE) by the following equation
25

:  
 

TPC = (C × V) ÷ M 
 

where TPC is the total phenolic content in  

GAE mg/g, C is the concentration of gallic acid 

obtained from the standard calibration curve, V is the 

volume of the extract solution in mL and M is the 

weight of the extract in g.  
 

Total flavonoid content 
The total Flavonoid (TFC) content was analyzed by 

the aluminium colourimetric method
26

 with slight 

modifications. Exactly 50 µL (10 mg/mL ethanol) 

was made up to 1 mL with 80% methanol and 4 mL 

of distilled water with 300 µL of 5% NaNO2 were 

mixed in the solution. The mixture was allowed to 

stand for 5 minutes and 300 µL of 10% AlCl3 was 

mixed in the solution. After 6 minutes, 2 mL of 

sodium hydroxide solution was added and the final 

volume was made up to 10 mL with distilled water. 

The solution was mixed thoroughly by sonication and 

the absorbance was recorded after 15 minutes at  

510 nm using UV-Spectrophotometer. The total 

flavonoid content was calculated using the equation
25

: 
 

TFC = (C × V) ÷M 
 

where TFC is the total flavonoid content in rutin 

equivalent per g dry weight, C is the concentration of 

rutin obtained from the standard calibration curve, V 

is the volume of the extract solution in mL and M is 

the weight of the extract in g. 
 

Antioxidant properties 
 

2,2-Diphenyl-2-picryl hydrazyl radical scavenging assay 

DPPH (2,2-Diphenyl-2-picrylhydrazyl) radical 

scavenging activity was performed according to the 

free radical method
27

 with slight modifications
28

. In 

brief, 1 mg/mL stock solution was diluted to a series 

(25-200 µg/mL) with 70% (v/v) methanol. Then,  

2.8 mL 0.06 mM DPPH was mixed and the 

absorbance at 517 nm against methanol as a blank 

was recorded using UV-Spectrophotometer after 

incubation at 37ºC for 30 minutes. The DDPH radical 

scavenging activity as percentage inhibition was 

calculated by the equation: 
 

 

% inhibition =  [(Abs control − Abs sample) ÷ Abs control] × 100 

The standard calibration curve was plotted against 

different concentration and DPPH scavenging. The 

concentration of the sample necessary to decrease the 

DPPH concentration by 50% was obtained by 

interpolation from linear regression analysis and 

denoted as IC50 value (μg/mL).  
 

2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid assay 

ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-6-

sulphonic acid) assay were performed with some 

modifications to the decolouration method
29

.
 
About  

7 mM ABTS aqueous solution was mixed with 2.4 mM 

potassium persulphate (PPS) in the ratio of 1:1 (v/v) 

and allowed to stand for 12-16 h for the formation of 

free radical. The mix was diluted in ethanol (1.89v/v) 

to achieve absorbance 0.700±0.02 at 734 nm for 

further use. The mixture is required to dilute in 

ethanol (1.89) to achieve the absorbance of 

0.700±0.02 at 734 nm. Different concentration  

(1.56-25 µg/mL) of the sample with ABTS solution 

was made and the absorbance was recorded using 

UV-Spectrophotometer at 734 nm after incubation for 

15 minutes. The antioxidant activity of the tested 

sample was calculated by determining the decrease in 

absorbance at a different concentration by using 

equation:  
 

% inhibition =   Abs control − Abs sample ÷ Abs control × 100 
 

The standard curve of gallic acid was made 

between different concentrations and percentage 

inhibitions to achieve equation for calculating of IC50 

value. 
 

Ferric-reducing antioxidant power assay 
FRAP (Ferric-reducing antioxidant power) assay 

was performed as per Benzie and Szeto, 1999 with 

slight modifications
30

. The stock solution was 

prepared by mixing 300 mM acetate buffer with pH 

3.6, 10 mM TPTZ in 40 mM HCL, and 20 mM 

FeCl3.6H2O solution. The working solution included 

25 mL of acetate buffer, 2.5 mL of TPTZ, and 2.5 mL 

of FeCl3.6H2O. Different dilutions were made using 

sample, distilled water and FRAP reagents 0-100 µL. 

A blank solution was prepared by mixing of 2 mL 

FRAP reagent with 1 mL H2O. All the concentrations 

for recording absorbance were allowed to stand for  

30 minutes in the dark and after that optical density was 

recorded at 593 nm using UV- Spectrophotometer.  
 

Statistical analysis 

The experimental design includes triplicate 

samples and performed twice to check the 
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reproducibility of experiments. The values were given 

as mean of triplicate ± standard deviation (SD). All 

the statistical analysis was carried out using SPSS 

version 16.0. The confidence level at P <0.05 was 

considered as statistically significant. Graphs were 

plotted using Microsoft Office Excel 2007.  

 

Results  
 

Total phenolics and flavonoid contents 

The total phenolic content was determined using 

gallic acid as the reference compound. The total 

phenol was found to be 660±1.52 mg GAE/g in water 

extract and 675±2 mg GAE/g methanol extract using 

equation 𝑦 = 0.001𝑥 − 0.027 (R
2
=0.999) established 

from gallic acid standard calibration curve where y is 

absorbance at 765 nm and x is total phenolic content 

in Rosehip pod extract (Fig. 1). Total Flavonoid 

content was determined as 498±0.50 and 557.33±0.57 

mg Rutin/g in water and methanol extract, 

respectively using equation 𝑦 = 0.001𝑥 + 0.007 

(R
2
=0.995) established from rutin standard calibration 

curve where y is absorbance at 510 nm and x is total 

flavonoid content in Rosehip pod extract (Fig. 2). 

DPPH radical scavenging assay  

DPPH radical scavenging assay is mostly used 
assay for determining the antioxidant potential of 
herbal extracts and phytochemicals. The amount of 
sample decreases the initial DPPH concentration  

by 50% is denoted by IC50 value which is  
observed 2.72±0.01 AAE µg/mL in water extract 
(𝑦 = 0.016𝑥 + 6.462; R

2
= 0.995) and 1.48±0.09 

AAE µg/mL in methanol extract (𝑦 = 0.031𝑥 +
3.982; R

2
=0.994). Ascorbic acid was taken as 

reference which shows IC50 value 3.9±3.2 µg/mL 

(𝑦 = 0.057𝑥 + 6.153; R
2
=0.983) (Fig. 3).  

 

ABTS and FRAP assay 

The ABTS assay is also used worldwide for 

determining the radical scavenging activity of plant 

extract. The ABTS radical scavenging activity is 

determined using gallic acid as the reference 

compound. The IC50 value was calculated by plotting 

inhibition percentages graph against different 

concentrations and achieving equation (𝑦 = 2.744𝑥 −
2.033; R

2
=0.996) (Fig. 4). The IC50 value for gallic 

acid was observed to be 18.96±0.62 µg/mL and 

extract showed significant results in terms of IC50 

 
 

Fig. 1 — a) Standard curve of absorbance against Gallic acid concentrations (µg/mL) y = 0.001x-0.027; R2 = 0.999; b) Total phenolics 

content Gallic acid equivalent mg/g DW in Water and Methanolic rosehip extract. The values were expressed as mean±standard 

deviation. 
 

 
 

Fig. 2 — a) Standard curve of absorbance against Rutin concentrations (µg/mL) y = 0.001x+0.007; R2 = 0.995; b) Total flavonoid content 

Rutin Equivalent mg/g DW in Water and Methanolic rosehip extract. The values were expressed as mean±standard deviation.  
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value, 14.10±2.51 and 22.68±1.83 GAE µg/mL in 

water and methanol extract respectively. Antioxidant 

activity determined through FRAP assay was  

32±3.14 µM ascorbic acid equivalent/100 g DW, 

which was calculated by plotting graph between 

different concentration and absorbance achieving the 

equation 𝑦 = 0.002𝑥 + 0.066; R
2
=0.986 (Fig. 5).  

 

Discussion  

Rosehip pod extract yielded 37.92% in water and 

39.06% in methanol. TPC and TFC shows good 

results in the case of methanolic extract as compared 

to the water extract which is similar to another 

study
31

. The reason for it could be due to solubility 

difference and the free 3-OH group
7
. Phenolics 

content of R. canina in water extract was reported  

as 326 to 575 mg GAE/100g DW
32

 and 818 mg 

GAE/100g DW
33

. While in methanolic extract,  

this ranged 180 to 225 mg GAE/100g
31

, 102.9 mg 

GAE/100g
32

 and 149.35 mg GAE/100g
33

, 

respectively. In R. rugosa, it is reported as 215.14 mg 

GAE/100g DW, 121.38 mg GAE/100g DW
34

. The 

reason for it could be due to solubility difference and 

the free 3-OH group
7
. Phenolics content of R. canina 

in water extract was reported as 326 to 575 mg 

GAE/100g DW
32

. Phenolics content of R. canina in 

water extract was 818 mg GAE/100g DW
33

. While in 

methanolic extract, this ranged 180 to 225 mg 

GAE/100g
31

. Another study reported the range 

between 102.9 mg GAE/100g
32

 and 149.35 mg 

 
 

Fig. 3 — a) Ascorbic acid standard calibration curvey=0.057x+6.153, R2=0.983; b) Free radical scavenging DPPH activity in Methanol 

and Water extract of Rosehip flesh in comparison to Ascorbic acid as a positive control. The values were expressed as mean±standard 

deviation. 
 

 
 

Fig. 4 — a) Gallic acid standard calibration curve y=2.744x-2.033, R2=0.996; b) Free radical scavenging ABTS activity in Methanol and 

Water extract of Rosehip flesh GAE µg/mL. The values were expressed as mean±standard deviation. 
 

 
 

Fig. 5 — Standard calibration curve of Ascorbic acid used to 

calculate FRAP value as Ascorbic acid equivalent (µM). The 

values were expressed as mean±standard deviation. 
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GAE/100g
33

, respectively. In R. Rugosa has reported 

215.14 mg GAE/100g DW, 121.38 mg GAE/100g 

DW
34 

and 150.8 to 299.2 mg GAE/100g DW in Rosa 

spinosissima
31

. Highest TPC has been reported as 

3151 mg GAE/100g DW in R. gallica
35

 (Table 1). 

In the case of flavonoid content, it is reported as 

169.49±1.28 mg Rutin E/100g FW in water extract 

and 194.82±3.46 mg Rutin E/100g FW in acetone 

extract of R. moschata (syn R. brunonii) from 

Pakistan Himalaya
5
. Compared to which, the present 

result gave 498±0.5 mg Rutin E/100g DW in water 

extract and 557.33±0.57 mg Rutin E/100 g in 

methanol extract.  

Numerous studies have been reported on the 

different bioactivities of the plant extract
32-34

. 

Ascorbic acid being one of the essential nutrients in 

the human diet is taken as a reference in the free 

radicals scavenging assays
36

. For the determination of 

antioxidants, ascorbic acid and gallic acid was taken 

as reference and IC50 value of reference compound 

and rosehip extract was compared. The IC50  

value for DDPH per cent inhibition was found  

2.72±0.01 µg/mL in water and 1.48±0.09 µg/mL in 

methanol against 3.9±3.2 µg/mL in ascorbic acid. In 

the case of ABTS assay, the IC50 was recorded as 

14.10±2.51 µg/mL in water and 22.68±1.83 GAE 

µg/mL in methanol extract against 18.96±0.62 µg/mL 

of gallic acid. FRAP activity for the rosehip extract 

was found 32±3.14 µM ascorbic acid equivalent 

/100g DW. Some reports
32,34,35 

also suggested FRAP 

assay an appropriate evaluation method for total 

antioxidants in plants which are consumed by humans 

because thiols are the only compounds with which 

FRAP does not react
37

. It is reported that lower IC50 

value of the extract means higher antioxidant activity 

in the sample
38

. Flavonoids in tea have high 

antioxidant and radical scavenging activities which  

is also rich in rosehip tea, Rosehips tea has high 

concentration of flavonoids and high radical 

scavenging activities; therefore, it can be consumed as 

a natural source of antioxidants. These bioactive 

compounds help in neutralizing free radicals which 

causes damage to human system, hence lowers the 

risk of chronic diseases like cancer
39

. TPC, TFC, and 

antioxidant activity are the parameters which make 

quality tea and the assays should be applied for 

quality control of tea manufacturing. The comparison 

with the studies done on the different species of wild 

rosehips and R. moschata showed a significant good 

free radical scavenging activity in its dried samples. 

As per the literature review, wild rosehips from the 

Himalayan region of Kullu valley have not been 

studied till date. The study conducted on the species 

shows an overall good antioxidant property in its 

extract, therefore, having the potential to develop an 

enterprise of health beverages such as tea.  
 

Conclusion  

According to the Tea Association of the USA, 

about 84% of all tea consumed in the year 2018-19 in 

the USA was black tea, 15% was green Tea, and the 

small remaining amount was oolong, white and dark 

tea for various health benefits. Therefore, Rosa 

moschata pods which showed very good phenolic 

content, flavonoid content, and good antioxidant 

activities is recommended to be used as tea. Further, 

research is needed on the above aspect to assess all 

other nutraceutical aspects of the species for larger 

benefit and promotion as a successful enterprise. At 

the same time, it could be a good alternative source of 

livelihood to locals while conserving local flora.  
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