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Abstract 

Hyperlipidemia is a gear in a big cascade leading to fatal disease ending in death especially among elderly 

patients. The reduction in serum cholesterol may alter or save the human life away from cardiovascular risks. 

Due to what called “drug side effects” and the failure of modern medicine to control this issue. So, the use 

of natural products in remedy becomes the famous topic Raphanus sativus L. (Cruciferaceae), commonly 

known as radish. Radish, Raphanus sativus L., is an annual vegetable belonging to the family Cruciferae and is a 

traditionally important vegetable in many countries All plant parts are edible and it has been used in folk 

medicine. The present study was designed to evaluate phytochemical analysis and hypolipidemic activity of 

radish seed oil (RSO) in a hyperlipidemic rat model induced by a high-fat diet (HFD). GC/MS of the Radish 

oil seed fatty acid methyl esters revealed that the major fatty acids were unsaturated fatty acids, and saturated 

fatty acids (79%, 21 %) of total fatty acids respectively. Twenty-four rats were divided into three groups, 

group I as control, group II fed with high-fat diet (HFD), and group III fed with HFD and administered RSO 

orally (70 μl/Kg) for ten weeks. Results showed that Raphanus sativus seed oil significantly inhibits the 

body weight gain of rats induced by HFD, significantly reducing concentration levels of plasma cholesterol, 

triglycerides, and LDL- cholesterol in hyperlipidemic rats. Conclusion Raphanus sativus seed oil has good 

hypolipidemic effects on hyperlipidemic rats thus suggesting its beneficial effect in the treatment of 

cardiovascular diseases associated with hyperlipidemia. 

Keywords: Raphanus sativus, Seeds oil; Fatty acids; Sterols; Hydrocarbons; High-Fat diet; Hypolipidemic; 

Lipid profile. 

 

1. Introduction 

Hyperlipidemia (dyslipidemia) is a gear in a big 

cascade leading to fatal disease ending to death 

especially among elderly patients, it is characterized 

by imbalance in serum total cholesterol and its major 

lipoprotein families (low density and high density 

lipoprotein) [1]. Hyperlipidemia is a  major cause of 

cardiovascular disease (CVD) in both the developed 

and developing world and highly associated state with 

society’s economic state [2]. Where obesity and High-

Fat  diet play an important role in incidence of 

hyperlipidemia [3]. Dyslipidemia is one of the most 

fatal disorders leading to severe insults, it represents 

as one third of total deaths around the world which 

may be due to atherosclerosis of the arterial blood 

supply of the vital organs [4,5]. Approximately the 

third of ischemic heart disease mainly is due to 

hyperlipidemia and also it is the main cause of 

atherosclerotic cardiovascular disease [6]. So the 

success of 10% reduction in serum cholesterol in men 

aged 40 years resulted in a 50% reduction in 

cardiovascular disease within 5 years [2]. Currently 

available synthetic hypolipidemic drugs have been 

associated with many side effects [7,8]. The search in 

nature revealed safe control to all of human kind 

insults, especially after failure of modern medicine in 

controlling the majority of diseases due to drugs 

toxicity [9,10].  

Herbal medicines that are used for 

controlling hyperlipidemia and its related 

complications in most of patients [3,11], having some 

beneficial properties such as minimal side effects, 

economic, effective in reducing lipid levels [12,13].  It 

was reported that some untraditional vegetable oils 

showed hypolipidemic effect in hyperlipidemic rats 

through influence on lipoproteins [14].  Ethanolic seed 

extract of radish has a beneficial effect in the treatment 

mailto:bashandysamir@gmail.com
https://dx.doi.org/10.21608/ejchem.2022.111758.5074
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2621.1982.tb12946.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2621.1982.tb12946.x
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/radishes
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/raphanus
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/brassicaceae
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of hypertension and cardiovascular diseases [15,16]. 

Currently, many research studies focus on the 

beneficial effects of bioactive phytochemicals of 

several medicinal plants for new hypolipidaemic 

agents with minimal side effects[16–18]. 

Red radish Raphanus sativus L. is a member 

of the Brassicaceae family. It is an essential vegetable 

that has various medicinal activities. Different parts of 

radish including roots, seeds and leaves are used for 

medicinal purposes [19]. Phytochemically, Raphanus 

sativus L. seeds are rich in active  pharmacological 

compounds. including alkaloids, flavonoids, 

glycosides, phenols, sterols and tannins) [15,20]. The 

red radish contains significant amounts of 

anthocyanins [21].  Glucoraphenin (GRE) and 

glucoraphasatin (GRH) are the major glucosinolates 

found in the seeds and roots, and their derived 

isothiocyanates sulforaphene and raphasatin [22,23]. 

Sulforaphene, S-6-(methylsulfinyl) methyl-1,3-  

thiazinan-2-thione  and O-ethyl N-(E)-4- 

(methylsulfinyl) but-3-enylcarbamothioate  were 

isolated from the seeds [24,25]  . Three 4-Methylthio-

butanyl derivatives with four known compounds, 5-

(methylsulfinyl)-4-pentenenitrile, 5-(methylsulfinyl)-

pentanenitrile, sulforaphane, and  sulforaphane were 

isolated from the most active CHCl3-soluble fraction 

of the methanolic extract from Raphanus sativus seeds 

as anti-cancer and anti-inflammatory agents [26]. 

MeOH extract of seeds resulted in the isolation and 

identification of fifteen compounds including phenolic 

compounds.  Among the isolates, three indole 

alkaloids showed good in vitro antiproliferative effects 

[27]. Extraction and characterization of the seed oil 

were investigated and the fatty acids compositions 

were determined with high erucic acid content [28–

30]. 

Raphanus sativus oils enhance hepatic and 

renal tissues regeneration in white mice [31]. Radish 

oil improved glucose tolerance, serum insulin level 

and metabolic pathways in diabetic rats [32]. 

Moreover, the seed extract of radish is used as 

expectorant, digestive, diuretic, laxative, carminative 

[33]. Aqueous extract of radish seed showed 

hepatoprotective and antioxidant potential on 

cadmium-induced hepatotoxicity and oxidative stress 

in mice [34]. Sulforaphene purified from radish seeds 

inhibited the growth of six cancer cell lines [35] and 

possesses broad antimicrobial activity [36]. Raphanin 

is a constituent present in seeds and leaves has already 

been reported to possess antibacterial and antifungal 

potential [37]. 

Likewise,  crude ethanol of red radish seeds displays 

antibacterial [38] and antioxidant activities [39]. The 

active constituents of red radish seeds include sulfur 

compound [40] and machrolysin which is active 

against mycobacterium tuberculosis [41]. 

The current study aimed to assessment the 

phytochemical composition and hypolipidemic effects 

of Seed Oil of red radish 

2. Experimental  

2.1. Plant section 

All solvents and chemicals were of analytical grade. n-

Hexnae (40-60°), ether, were (>98%) obtained from 

Merck, Darmstadt, Germany. Kits for lipid parameters 

were purchased from Salucea Company, the 

Netherlands. 

 
2.1.1 Oil extraction and fractionation 

Raphanus. sativus (red radish) seeds were purchased 

from local market,  the seeds were cleaned and were 

extracted using Soxhlet extraction. 500 g of crushed 

seeds were extracted by n- hexane for 6 h. The residue 

was evaporated at rotary evaporation at 40 °C till 

dryness. The total oil content of the samples was 

determined by AOAC (1990) standard methods, the 

process was implemented three times. The average 

value was obtained and the oil content was expressed 

as a percentage. 

 

2.1.2 Isolation and identification of saponifiable 

and unsaponifiable matter of n-hexane 

extract. 

About 2g of n-hexane extract was saponified with 

alcoholic KOH 10% (ethanol 95%) and the residue 

was fractionated into unsaponifiable and saponifiable 

matters according to the method of [42] , as well as, 

the fatty acids were liberated by acidification of the 

saponifiable matter, extracted with ether, dried over 

anhydrous Na2So4 and concentrated under reduced 

pressure. The fatty acid methyl esters were prepared 

according to the method adopted by [43]. Fatty acid 

methyl esters and unsaponifiable matter were analyzed 

by GC/MS and were identified based on fragmentation 

pattern of mass spectra data and a library database 

[Wiley (Wiley Institute, Los Angeles, CA), NIST 

(National Institute of Technology, Los Angeles, CA)] 

and by comparison with previous data. Quantitative 

determination was carried out on the basis of peak area 

measurements of the GC/MS chromatograms. 
 

2.1.3 Gas Chromatography/Mass Spectrometry 

(GC/ MS) analysis of unsaponifiable matter 

GC- 

MS analysis of unsaponifiable matter was carried out 

using gas chromatography-mass spectrometry 

instrument stands with the following specifications 

Instrument: a TRACE GC Ultra Gas Chromatographs 

(THERMO Scientific Corp.; USA), coupled with a 

thermo mass spectrometer detector (ISQ Single 

Quadrupole Mass Spectrometer). The GC-MS system 

was equipped with a TG-5MS column (30 m x 0.25 

mm i.d.; 0.25 μm film thickness). Analyses were 

carried out using helium as carrier gas at a flow rate of 

1.0 ml/min and a split ratio of 1:10 using the following 

temperature program: 50 °C for 3 min; rising at 5 °C 

/min to 300 °C and held for 20 min. The injector and 

detector were held at 280 °C. Diluted samples (1:10 

hexane, v/v) of 0.2 μl of the mixtures were always 
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injected. Mass spectra were obtained by electron 

ionization (EI) at 70 eV, using a spectral range of m/z 

40-450. Most of the compounds were identified using 

two different analytical methods: mass spectra 

(authentic chemicals, Wiley spectral library collection 

and NSIT library) and by comparison with previous 

references and data. 

 

2.1.4 Gas chromatographic-mass spectrometry 

(GC-MS) analysis of fatty acid methyl esters 

GC-MS analysis of the fatty acid methyl esters was 

carried out using gas chromatography-mass 

spectrometry instrument stands with the following 

specifications Instrument: a TRACE GC Ultra Gas 

Chromatographs (THERMO Scientific Corp.; USA), 

coupled with a THERMO mass spectrometer detector 

(ISQ Single Quadrupole Mass Spectrometer). The 

GC-MS system was equipped with a PR-5MS column 

(30 m x 0.25 mm i.d.; 0.25 m film thickness). Analyses 

were carried out using helium as the carrier gas at a 

flow rate of 1.0 ml/min at a split ratio of 1:10 and the 

following temperature program: 50 °C for 3 min; 

rising at 4.0 oC/min to 260 °C and held for 6 min; 

rising at 6 °C /min to 300 °C and held for 1 min. The 

injector and detector were held at 200 °C. Diluted 

samples (1:10 hexane, v/v) of 0.2 μl of the mixtures 

were always injected. Mass spectra were obtained by 

electron ionization (EI) at 70 eV, using a spectral range 

of m/z 40-450. Most of the compounds were identified 

using two different analytical methods: mass spectra 

(authentic chemicals, Wiley spectral library collection 

and NSIT library) and by comparison with previous 

data. 

 

2.2. Biological activity   

2.1.5 Animals and treatment 

Adult Sprague-Dawley male rats (3 months age, 

weighing 145-160 g) were obtained from Animal 

House, of National Research Center (NRC), Dokki, 

Giza, Egypt. Rats were kept in conventional cages 

with free access to water ad libitum and standard rat 

feed with rodent pellet diet. All animals received 

human care in compliance with guidelines of Ethical 

Committee of National Research Center and followed 

the recommendations of The National Institute of 

Health Guide for care and use of Laboratory Animals 

(Eighth edition).  

The animals were housed in polypropylene cages 

(each cage housing eight animals) and allowed to 

acclimatize to laboratory conditions for seven days 

prior to the experiment. Animals were maintained 

under controlled conditions of temperature (25oC± 1 

oC), humidity (50±15%) and normal photoperiod (12–

12 h light-dark cycles). All the experiments were 

performed in accordance with the guide for the care 

and use of laboratory animals, as adopted by Medical 

Research Ethics Committee, National Research 

Centre, Dokki, Egypt (Publication No. 85-23, revised 

1985, Ethical approval-No 16216). 

Twenty- four rats were sorted into three groups. Group 

I was a control group. Group II was hyperlipidemic 

group. Group III was hyperlipidemic group treated 

with seed oil of red radish orally at a dose level of 

0.07ml /kg [44] daily for ten weeks. Blood samples 

were collected every two weeks in heparinized tubes 

withdrawn from the retro-orbital venous plexus under 

local anesthesia by diethyl ether and immediately 

mixed with ethylene diamine tetra acetic acid (EDTA) 

as anticoagulant.  

Blood samples were centrifuged at 4000 rpm for 20 

min at 4 oC [45] to obtain plasma for the determination 

of cholesterol, triglycerides, total lipids, HDL and 

LDL using kits from Salucea Company, the 

Netherlands.  Body weight of rats was recorded every 

two weeks. 

Cholesterol and Triglycerides were determined using 

standard spectrophotometric methods according 

to[46]. LDL and HDL were measured in blood serum 

according to the method adopted by[46]. Total lipids 

were determined according to the method described by 

[47]. 
 

2.1.5.1 Induction of hyperlipidemia 

The male rats were made hyperlipidemic by giving 

high-fat diet (HFD) for 30 days. The HFD contained 

58% fat, 25% protein and 17% carbohydrate and 1% 

Cholic acid [48]. Hyperlipidemia was confirmed by 

measuring the levels of serum lipids and lipoproteins 

in the rats. 

 

2.3. Statistical analysis 

All results were presented as means ± SE Comparisons 

between groups were performed using one-way 

ANOVA with the LSD post hoc analysis. Differences 

were considered to be statistically significant when 

P < 0.01. Statistical analysis was performed with SPSS 

17.0 (SPSS Inc., Chicago, USA). 
 

3. Results   

3.1. Fatty Acid Composition 

The fatty acids compositions of Raphanus. 

sativus seeds oil were identified by gas 

chromatography-mass spectrometry (GC/MS)  as 

shown in Table 1. Eleven fatty acids at different 

quantities were detected, oleic (C18:1), linoleic 

(C18:2), linolenic (C18:3) and erucic (C22:1) acids 

were the main unsaturated fatty acids, which 

accounted 78.597% of total fatty acids. 

Saturated fatty acids such as octanoic acid 

(C8:0), undecanoic (C11:0), lauric (C12:0), 

pentadecanoic (C15:0), palmitic (C16:0), stearic 

(C18:0) and arachidic  (C22:0) acids were detected and 

the seed oil contains appreciable amounts of arachidic 

acid (C22:0) saturated fatty acid which represented 

12.702 % of the total fatty acids. Mono unsaturated 

fatty acids (oleic and erucic acids) accounted 66.583 

% of the total fatty acids whereas polyunsaturated fatty 

acids (linoleic and linolenic acids) represented 12.014 

https://en.wikipedia.org/wiki/Arachidic_acid
https://en.wikipedia.org/wiki/Arachidic_acid
https://en.wikipedia.org/wiki/Arachidic_acid
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% of the total fatty acids. It was also observed that the 

analysis of the fatty acids composition showed that the 

radish seed oil was rather poor in octanoic acid (C8:0), 

undecanoic acid (C11:0), lauric acid (C12:0), 

pentadecanoic acid (C15:0), palmitic acid (C16:0). 

 

3.2. Unsaponifiable matter 

The results of chromatographic analysis 

(GC/MS) of red radish seeds unsaponifiable matter are 

shown in Table 2.  

Sterols from the unsaponifiable matter were 

isolated and identified by GC- MS comparing their 

MS fragments with authentic chemicals, Wiley 

spectral library collection and NSIT library and 

literature values and represented 30.46% from this 

fraction. It is apparent that the sterols of red radish 

seeds oil consisted mainly of β-sitosterol (18.12 %), 

campesterol (8.42 %) and Ergosta-7,22-dien-3-ol 

(3.92 %), among which β-sitosterol was the major 

sterol in fraction with 18.12 % , the next major sterol 

was campesterol (8.42 %). 

 

 

Table (1) Fatty acids compositions of Raphanus. sativus (red radish) seeds oil 

Fatty acids Structural Formula No. of 

Carbon 

atoms 

RT Relative 

Percentage 

(%) 

Octanoic acid CH3(CH2)6COOH C8: 0 18.45 0.597 

Undecanoic acid CH3(CH2)9COOH C11: 0 21.65 0.169 

Lauric acid CH3(CH2)10COOH C12:0 25.40 0.343 

Pentadecanoic 

acid 

CH3(CH2)13COOH C15:0 33.92 0.221 

Palmitic acid CH3(CH2)14COOH C16:0 37.99 1.929 

Stearic acid CH3(CH2)16COOH C18:0 44.86 5.442 

Oleic acid CH3(CH2)7CH=CH(CH2)7COOH C18:1 45.36 4.185 

Linoleic acid CH3(CH2)4CH=CHCH2CH=CH(CH2)7COOH C18:2 45.62 6.225 

γ-Linolenic acid  CH3(CH2)4CH=CHCH2CH=CHCH2CH=CH(CH2)4COOH C18:3 46.34 5.789 

Arachidic acid CH3(CH2)18COOH C20: 0  46.65 12.702 

Erucic acid   CH3(CH2)7CH=CH(CH2)11COOH C22: 1 47.92 62.398 

Mono unsaturated fatty acids 66.583 

Poly unsaturated fatty acids 12.014 

Unsaturated fatty acids 78.597 

Saturated fatty acids 21.403 

Table(2) oil Unsaponifiable matter of Raphanus. sativus (red radish) seeds 

RT Relative 

Percentage (%) 

Name  Molecular 

formula 

Molecular  

weight 
24. 10 4.6 Docosane C22H46 310 
26.94 7.6 Pentadecanoic acid, 14methyl, 

methyl ester 

C17H34O2 270 

30.33 6.52 10- Octadecenoic acid, methyl ester C19H36O2 296 

30.62 21.81 Phytol C20H40O 296 

37.19 3.55 Nonacosane C29H60 408 

37.40 3.22 13-Docosenoic acid, methyl ester C23H44O2 352 

43.21 22.24 Hentriacontane C31H64 436 

48.33 3.92 Ergosta-7,22-dien-3-ol C28H46O 398 

49.38 8.42 Campesterol C28H48O 400 

50.92 18.12 β-Sitosterol C29H50O 414 

Total 100 

Total sterols  30.46 

hydrocarbons 52.20 

Methoxylated fatty acids 17.34 % 

 

Unsaponifiable matter was found to be rich in 

hydrocarbons which represented 52.20 % of the 

fraction with phytol (21.81%) and hentriacontane 

(22.24 %) the main hydrocarbons whereas docosane 

https://en.wikipedia.org/wiki/Linoleic_acid
https://en.wikipedia.org/wiki/%CE%93-Linolenic_acid
https://en.wikipedia.org/wiki/Arachidic_acid
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and nonacosane were detected at lower concentrations 

(Table 2). 

 

3.3. Hypolipidemic activity of radish oil 

The results of cholesterol, triglycerides and total lipids 

are presented in table 3. The levels of cholesterol, 

triglycerides and total lipids of HFD+ radish oil group 

showed a significant decrease (p≤0.01) at different 

time intervals as compared to HFD group. The High-

Fat  diet or oil had no significant influence on HDL 

(Table 4). On the other hand, the radish oil mitigates 

the increase of LDL level in hyperlipidemic rats, the 

level of LDL of HFD+ radish oil group is significantly 

less than those of HFD group. 

 

 

Table 3: Effect of seed oil of Raphanus. sativus (red raddish) on plasma cholesterol, triglycerides and total 

lipids in rats. 
Parameter 
treatment 

Time in 

week 

Cholesterol 
(mg/dl) 

Triglycerides 
    (mg/dl) 

Total lipids 
(g/dl) 

Control HFD HFD +Oil  Control HFD HFD +Oil Control HFD HFD +Oil 

0 88.31±5.0
0 

170.20±11.1
6 

197.14±8.2
3 

66.14±2.3
3 

153.79±10.
51 

181.73±3.1
1 

2.69 
±0.15 

3.53±0.22 3.73±0.17 

2 82.55±2.6

7 

284.94 

±10.82 

193.85±6.4

2* 

63.14±3.0

0 

170.23±11.

29 

145.21±12.

60 

2.64±0.1

2 

4.50±0.30 2.74±0.13* 

4 96.21±3.4
1   

290.11±9.85 141.71±9.1
6* 

61.46±2.7
5 

199.66±8.9
4 

91.81±3.64
* 

2.82±0.0
9 

4.83±0.26 2.66±0.16* 

6 90.00±1.6

6 

298.35±7.82 138.15±6.3

5* 

72.47±1.9

2 

214.58±12.

34 

86.65±6.91

* 

2.55±0.1

7 

5.11±0.26 2.56±0.15* 

8 87.95±4.0

0 

310.62±9.55 119.15±5.1

3* 

75.08±4.9

3 

220.67±9.2

2 

84.62±3.32

* 

2.50±0.0

6 

5.21±0.31 2.44±0.11* 

10 94.86±2.5

4 

305.41±10.4

6 

89.34±3.66

* 

74.86±3.5

8 

215.56±11.

88 

79.85±2.46

* 

2.47 

±0.14 

6.00±0.38 2.36±0.10* 

Each value is the mean ±SE, N=8  

*Significant difference  in comparison with HFD group (P≤0.01) 

 

Table4: Effect of seed oil of Raphanus. sativus (red raddish) on plasma HDL and LDL levels  and  LDL/HDL 

ratio in rats. 
Paramete

r 

treatment 

Time in 

week 

HDL LDL LDL/HDL 

ratio 

Control HFD HFD +Oil Control HFD HFD +Oil Control HFD HFD +Oil 

0 41.00±1.4

2 

42.30±1.4

3 

40.46±1.3

8 

29.37±1.5

4 

83.47±4.19 69.53±5.39 0.84±0.0

2 

1.97±0.0

5 

1.72±0.03 

2 38.13±2.0

0 

45.10±2.7

0 

47.20±4.0

1 

30.94±2.6

2 

120.92±6.51 69.37±5.80

* 

0.80±0.0

3 

2.68±0.0

9 

1.48±0.05

* 

4 39.46±1.0

9 

43.10±1.2

0 

46.60±3.4

1 

36.07±2.0

0 

145.36±7.85 57.61±3.52

* 

0.94±0.0

3 

3.39±1.1

0 

1.22±0.07

* 

6 35.58±1.6

2 

50.26±3.1

4 

49.60±2.5

5 

33.86±1.5

5 

149.78±11.8

2 

47.50±2.75

* 

0.97±0.0

3 

2.98±0.0

8 

0.94±0.03

* 

8 40.11±2.0

3 

48.60±2.4

1 

56.32±4.2

0 

37.00±2.0

4 

168.83±6.41 49.10±3.32

* 

0.95±0.0

4 

3.47±1.1

2 

0.87±0.04

* 

10 48.00±1.3
7 

53.48±4.6
2 

58.45±2.0
1 

39.00±2.8
9 

160.42±5.38 41.52±2.40
* 

0.98±0.0
2 

3.00±1.0
7 

0.71±0.05
* 

Each value is the mean ±SE, N=8 

*Significant difference  in comparison with HFD group (P≤0.01) 

 

3.4. Weight reduction effect of radish oil  

Table: 5. explained the significant increase in body 

weights of rats upon HFD feeding for ten weeks in 

comparison with normal group while these increments 

in the weight were reduced significantly (P<0.001) by 

the administration of radish oil  (0.07ml /kg) for ten 

weeks in comparison with the HFD fed rats. 

 

 

 

4. Discussion 

The oil content of the seeds was determined according 

to AOAC [49] standard methods, the process was 

implemented three times . The average value was 

obtained and the oil content was 36.80 %, similar to 

those reported by [50]who found that radish seeds 

contained 37.00-43.00 % (w/w) oil whereas [51] 

reported that the seeds contained 43.12 ± 0.34% oil.  

Our results of  fatty acid composition analysis showed 

that radish seeds oil contained higher amounts of 

erucic (C22:1) acid which account for 62% of the total 

fatty acid  similar to those reported by  [28,30]. 
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Table5: Effect of seed oil of Raphanus. sativus (red 

radish) on body weight (g) in rats. 
Treatment 

Time in  

week 

Control HFD HFD +Oil 

0 180.00±7.32 210.89±15.06 200.56±10.00 

2 194.35±11.48 220.52±14.37 212.00±6.58 

4 205.56±10.00 225.00±17.63 205.32±8.69 

6 220.34±13.01 250.42±13.00 210.64±12.21 

8 231.48±14.00 271.00±12.48 227.43±10.05* 

10 250.75±9.67 325.00±11.00 261.32±8.27* 

Each value is the mean ±SE, N=8 

* Significant difference in comparison with HFD group (P≤0.01) 

 

Our result indicated  that radish seeds oil rich in 

unsaturated fatty acids, accounted 78.597% of total 

fatty acids and our  results are in agreement  with 

previous several researchers, who reported that 

unsaturated fatty acids of Raphanus Sativus seed oil 

were  represented over 80% of the total fatty acids. 

Linolenic acid, erucic acid  and oleic oil were the main 

fatty acids detected [29]. In addition to  [28] found that  

Raphanus Sativus seed oil contains oleic (C18:1), 

linoleic (C18:2), linolenic (C18:3) and erucic (C22:1) 

acids as the main unsaturated fatty acids, which 

accounted for about 90 % of total fatty acids. Besides 

the saturated fatty acids such as palmitic (C16:0), 

stearic (C18:0) and docosanoic (C22:0) acids. 

According to [29,51,52] the main components of 

Raphanus Sativus seed oil are unsaturated fatty acids. 

The unsaturated fatty acids are octadecatrienoic acid, 

) α-linolenic acid) octadecadienoic acid (linoleic acid)  

and 13-docosenoic acid, )erucic acid(.  Likewise 

erucic (C22:1) acid was reported to be the main 

unsaturated fatty acid [28,30].  

Our results indicated that Mono unsaturated fatty acids 

(oleic and erucic acids) accounted 66.583 % of the 

total fatty acids whereas polyunsaturated fatty acids 

(linoleic and linolenic  acids) represented 12.014 % of 

the total fatty acids, which is in the agreement with 

[50] who reported that radish oil contained 64.55-

69.26% monounsaturated fatty acids and 20.33-

25.11% polyunsaturated. In contrast, in the present 

study oleic acid content was found to be low and erucic 

acid is apparently higher than that suggested by  [53] 

who reported that seeds oil of Raphanus sativus was 

found richer in oleic acid ( 30.011%,) and erucic acid   

(16.411%)  of the total oil . According to [53]the major 

fatty acid found in radish seed oil was erucic acid (30-

33%). On the other hand, erucic acid content of radish 

seed oil contributed 40.83 ± 1.48% to the total fatty 

acids [51]. 

Unsaponifiable fraction has received very little 

attention by the researchers, despite the potential 

relevance that may have in phyto-medical technology, 

the discipline studying the plan derived 

pharmaceutical and nutraceutical compounds. The 

compositional and structural studies of the principal 

components of unsaponifiable matter were i.e., 

phytosterols, methoxylated fatty acids and 

hydrocarbons. 

Methoxylated fatty acids pentadecanoic acid, 14-

methyl, methyl ester, 10- octadecenoic acid, methyl 

ester, 13-docosenoic acid, methyl ester were detected 

comprising 17.34 % of the fraction. Methoxylated 

fatty acids have been identified from just a few natural 

sources [54–56]. 

Hyperlipidemia is a common metabolic disorder, that 

is considered a risk factor for many diseases, 

specifically atherosclerosis [57]. Dietary fats have a 

major role in the prevention and treatment of 

hyperlipidemia [58]. Both polyunsaturated fatty acids 

and monounsaturated fatty acids could affect 

lipoprotein metabolism with a hypocholesterolemic 

effect [59]. 

The current study reported that the levels of 

cholesterol, triglycerides and total lipids of HFD+ 

radish oil group showed a significant decrease 

(p≤0.01) at different time intervals as compared to 

HFD group, those is in the same way with previous 

scientific studies that indicated a direct relationship 

between LDL and atherosclerosis and The reduction 

of LDL will reduce coronary heart disease risk in men 

[60]. The hypolipidemic effect of radish oil may be 

due to its active principle, phytosterols.  The 

phytosterols are of great interest due to their 

antioxidant activity and their impact on health. The 

analysis of sterols provides information about the 

quality of the oil. It was reported that phytosterols are 

of great interest due to their antioxidant activity [61] 

or lowering LDL cholesterol levels in 

hypercholesterolemic and diabetic patients, and 

healthy human volunteers. Many studies also showed 

that  dietary intake of plant sterols is related to lower 

risk of myocardial infarction, lowering LDL 

cholesterol even when incorporated in non-fat 

matrices [62].  Animal studies suggest that 

phytosterols reduce atherosclerosis [63]. In addition, 

they may reduce biomarkers of oxidative stress and 

inflammation, and modulate atherosclerosis 

development [64,65]. Clinical studies have 

demonstrated that the dietary intake of phytosterols (as 

part of normal diet or as a supplement) effectively 

reduce LDL-cholesterol levels [66–68]. The high level 

of β-sitosterol in seeds oil could make it the most 

suitable and effective for lowering blood cholesterol 

and preventing coronary heart disease [69]. 

Moreover, our study indicated that the radish oil 

contained oleic, Linoleic,  and γ-Linolenic  acids. 

Oleic acid inhibited de novo fatty acid and cholesterol 

syntheses without affecting cell viability [70]. It is 

concluded that Peony seed oil rich in linolenic acid 

exhibited hypolipidemic activity via inhibition  

activities of HMG-CoA reductase (An enzyme 

responsible for cholesterol synthesis), and fatty acid 

syntheses (the key regulatory enzyme in lipogenesis) 

or via increase the expression of  hepatic PPARα , a 

gene involved in fatty acid β-oxidation  [71]. Also, 

https://en.wikipedia.org/wiki/Linoleic_acid
https://en.wikipedia.org/wiki/%CE%93-Linolenic_acid
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roselle seeds oil rich in linoleic and palmitic acids 

showed hypolipidemic effect via lowering LDL level 

[72]. 

The seed oil of radish lowered LDL/HDL ratio 

significantly in hyperlipidemic rats (Table 4). The 

ratio of LDL to HDL is thought to be an index of 

atherogenicity and continues to be a valuable and 

standard tool to evaluate cardio-vascular disease risk 

in all populations [73]. LDL/HDL cholesterol ratio 

had better predictor of cardiovascular disease than 

simple lipid parameters [74].The values of lipid 

parameters in radish seed oil + HFD group were 

almost as control values at the 10th week, which may 

indicate its powerful hypolipidemic effect. 

explained the significant increase in body weights of 

rats upon HFD feeding for ten weeks in comparison 

with normal group while these increments in the 

weight were reduced significantly (P<0.001) by the 

administration of radish oil  (0.07ml /kg) for ten weeks 

in comparison with the HFD fed rats. This may be 

attributed to increased thermogenesis and decreased 

lipogenesis [75] Our finding agreed with the study of 

[76,77]. 

 

5. Conclusion  

In conclusion, the seed oil of Raphanus Sativus 

contains essential fatty acids that participate in 

hypolipidemic activity of the oil as oleic, Linoleic,  

and γ-Linolenic  acids beside phytosterol. 

The current study concluded that consumption seed oil 

of Raphanus Sativus decreased the blood lipid 

profiles, which precipitated to low risk of 

cardiovascular disease. Because the polyunsaturated 

fatty acids have been found to facilitate lipid 

transportation and metabolism, utilization of oils 

containing more unsaturated fatty acids like seed oil of 

Raphanus Sativus can be recommended to reduce the 

risk of developing cardiovascular diseases. 
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