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ABSTRACT 

Oxidative stress is a state of imbalance of antioxidants and reactive oxygen species levels in the body. Prolonged 

oxidative stress can cause degenerative diseases, malignancies, or premature aging. This situation can be prevented by 

antioxidants, compounds that can inhibit the oxidation process. One of the Indonesian plants, namely white jasmine 

flower, is known to contain a lot of secondary metabolites and have the potential to be antioxidants. Therefore, this 

research was conducted to determine the content of secondary metabolites, antioxidant potential, and toxicity of white 

jasmine flowers. Jasmine flower extract was made by maceration method using methanol solvent. Phytochemical 

screening was carried out in a semi-qualitative manner based on Harborne's book. The total antioxidant capacity test 

was carried out by the Blois method using DPPH (1,1-diphenyl-2-picrylhydrazyl) solution. Toxicity test was carried out 

using the BSLT (Brine Shrimp Lethality Test) method. In the phytochemical screening, jasmine flower extract was 

found alkaloids, flavonoids, cardio glycosides, glycosides, saponins, coumarins, phenolics, quinones, betacyanins, 

steroids, terpenoids, and tannins. It was found that jasmine flower extract had a total antioxidant capacity (IC50 = 460.24 

µg/mL) which was categorized as weak antioxidant (200 ppm ≤ IC50 ≤ 500 ppm), and the level of toxicity (LC50 = 

111.43 µg/mL) which has cytotoxic properties (LC50 ≤ 1000 ppm) and belongs to the moderate toxic category (100 ppm 

≤ LC50 ≤ 1000 ppm). In summary, jasmine flower extract has the potential as an antioxidant and has the potential to be 

an antimitotic agent. 
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1. INTRODUCTION 

Indonesia is the largest archipelagic country in the 

world, has more than 17,000 islands. Indonesia is 

located between two continents (Asia and Australia) 

and two oceans (Indian Ocean and Pacific Ocean), 

which makes Indonesia has a high biodiversity of flora 

and fauna. Indonesia has 120.6 million hectares of 

forest area, which is 63% of its total land area. In the 

2018 Indonesian Forestry Status, Indonesia has 91.251 

species of spore-bearing plants, 120 types of 

gymnosperms, and 19,112 species of flowering plants 

(angiosperms) [1]. Many Indonesian plants are used as 

medicinal plants, an estimated 9,600 plant species are 

known for their medicinal properties and about 200 of 

them have been used as raw materials for the traditional 

medicine industry [2]. 

The medicinal properties in plants come from non-

nutrient chemical compounds, namely phytochemical 

compounds, which have a role as a self-defence 

mechanism against the surrounding environment [3]. 

One of the important roles of phytochemicals is as an 

antioxidant. Antioxidants are molecules that can 

neutralize reactive radicals that become less active by 

accepting or donating electrons to prevent oxidative 

stress in the body [3,4]. Antioxidants can be categorized 

based on their activity into enzymatic or non-enzymatic 

antioxidants, based on their solubility, based on size, or 

based on source. Secondary metabolite compounds can 

be grouped into 6 based on their structure and 
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biosynthetic pathways, namely terpenoids, steroids, 

phenylpropanoids, polyketides, flavonoids, and 

alkaloids [4-6]. 

Oxidative stress is a state of imbalance between free 

radicals and antioxidants in the body due to a lack of 

antioxidants or an increase in free radicals such as 

reactive oxygen species (ROS), reactive nitrogen 

species (RNS), and reactive sulphur species (RSS) [4-

6]. Free radicals have unpaired electrons so they can 

easily react with other molecules in the body and have 

the main function for apoptosis, cell signalling, ion 

transport, and gene expression, but can cause cell 

damage when excessive and bind to macromolecules 

such as carbohydrates, fats, proteins, and nucleic acid, 

which leads to accelerated aging, malignancy, and 

degenerative diseases [4-6]. 

White jasmine (Jasminum sambac) is one of 

Indonesia's national flowers. White jasmine is often 

used in Indonesian traditions and is known as a symbol 

of purity. In addition, white jasmine flowers are also 

used as traditional medicines to treat diarrhoea, fever, 

stomach pain, asthma, toothache, and infertility. White 

jasmine flowers are also believed to have antioxidant, 

anticancer, antimicrobial, antiviral, vasodilator, 

antidepressant, analgesic, anti-inflammatory, 

gastroprotective, and wound healing abilities [7]. In 

Kunhachan’s research (2012), which was conducted in 

Thailand, found coumarin, cardiac glycosides, essential 

oils, flavonoids, phenolics, saponins, and steroids 

compounds, as well as antioxidant potential in white 

jasmine flower extract [8]. However, there is very little 

information about the level of toxicity and antioxidant 

potential in white jasmine flowers in Indonesia, thus 

encouraging researchers to find out more about the 

antioxidant abilities and toxicity of white jasmine 

flowers in Indonesia. The aims of this research are to 

investigate, antioxidant activity, and toxicity level of 

white jasmine flower (Jasminum sambac (L.) Aiton). In 

hope, the white jasmine flower can be a candidate for 

anti-cancer and prevention of oxidative stress diseases 

such as early aging, cancer, and degenerative diseases. 

2. METHODS 

The flowers of white jasmine were picked and sent 

from Tegal, Central Java in a fresh state. The collected 

sample was identified at Herbarium Bogoriense, 

Research Center for Biology, Indonesian Institute of 

Sciences with the results of Jasminum sambac (L.) 

Aiton species and Oleaceae family.  

Collected white jasmine flowers were washed and 

dried indoors without sunlight exposure for 14 days. 

Dried flowers then were made into simplicia and 

macerated with methanol. Then, the extract was 

concentrated through evaporation process using a 

rotary evaporator.  

This research is an experimental research consisting 

in-vitro and bioassay tests. The in-vitro tests consist of 

phytochemical screening and total antioxidant capacity 

test. With a bioassay test in the form of a toxicity test.  

Phytochemical screening in this research consisted 

of 13 types of compounds tested. The methods and 

reagents used in this phytochemical screening are based 

on the book written by Harborne [9]. The compounds 

tested in this phytochemical screening were alkaloids, 

flavonoids, cardio glycosides, glycosides, saponins, 

coumarins, phenolics, quinones, anthocyanins, 

betacyanins. steroids, terpenoids, and tannins.  

Total antioxidant capacity test was carried out using 

Blois method [10]. The reagent DPPH (1,1-diphenyl-2-

picrylhydrazyl) solution was used and prepared with a 

concentration of 50 µM. The absorbance and optimal 

wavelength of DPPH solution was measured using 

Genesys 30-Vis Spectrophotometer. Then, standard 

solution was made by mixing 10 mg of white jasmine 

flower extract and 10 mL of methanol. The standard 

solution was then diluted into concentrations of 100 

µg/mL, 200 µg/mL, 300 µg/mL, 400 µg/mL, and 500 

µg/mL. Each of the concentrations was then mixed with 

DPPH solution and the absorbance of the solution was 

measured at the optimal wavelength. The same action 

was also carried out on vitamin C as a standard of 

comparison. From the absorbance obtained, inhibition 

percentage, and regression curves were made, and the 

linear equation was applied to calculate the IC50.  

Toxicity test was carried out using the Brine Shrimp 

Lethality Test (BSLT) method conducted by Meyer 

[11]. The shrimp larvae used were Artemia salina 

shrimp. Shrimp eggs were incubated in Erlenmeyer 

tubes filled with seawater. Shrimp larvae that had lived 

for two days were used for the test. Then, standard 

solution was made by mixing 20 mg of white jasmine 

flower extract and 10 mL of seawater. The standard 

solution was then diluted into concentrations of 25 

µg/mL, 50 µg/mL, 100 µg/mL, and 200 µg/mL. A total 

of 10 shrimps were added into each concentration and 

observed for 24 hours. Then, the number of dead larvae 

was calculated to get the mortality percentage and a 

standard curve is made out of it. 
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Statistical tests or data analysis was performed 

using the application program GraphPad prism v.9.0 La 

Jolla, California, USA. Data is displayed in the form of 

tables and graphs. 

3. RESULTS  

In this research, the wet weight of the sample was 2 

kilograms and became 204.57 grams after being dried. 

The amount of simplicia used to make the extract was 

90 grams with 900 mL of methanol and 650 mL of 

extract was obtained. After the evaporation process, the 

paste was obtained weighing 12.49 grams. So that the 

yield is 13.88%.  

  

 (1) 

Phytochemical Screening 

Phytochemical examination to determine the 

content in jasmine flowers includes alkaloids, 

flavonoids, cardio glycosides, glycosides, saponins, 

coumarins, phenolics, quinones, anthocyanins and 

betacyanins, steroids, terpenoids, and tannins. (Table 

1). 

 

Table 1. Phytochemical Content 

Phytochemicals Method/Reagent Extract 

Alkaloids Mayer/Wagner +/+ + 

Flavonoids NaOH + + + 

Cardio 
Glycosides 

Keller Kiliani + + 

Glycosides 
Modified 
Borntrager 

+ 

Saponins Foam + + 

Coumarins NaOH+Chloroform + 

Phenolics Folin Ciocalteau + + + + 

Quinones H2SO4 + + + 

Anthocyanins NaOH - 

Betacyanins NaOH + + 

Steroids 
Liebermann 
Burchard 

+ 

Terpenoids Salkowski + + 

Tannins Ferric-Chloride + + + + 

Total Antioxidant Capacity Test 

Jasmine Flower Extract 

The absorbance and optimal absorption wavelength 

obtained using the Genesys 30-Vis Spectrophotometer 

were 0.62 and 516 nm. 

The absorbance value of each concentration of 

jasmine flower extract that was tested by DPPH was 

obtained using the Genesys 30-Vis spectrophotometer 

and used to calculate the inhibition percentage (Table 

2). Then a linear equation curve was made from the 

DPPH test results to obtain a linear equation with the 

X-axis as the concentration of the extract and the Y-axis 

being inhibition percentage (Figure 1). The linear 

equation obtained is Y = 0.0669X + 19.21 with R2 = 

0.9826. By using the linear equation that has been 

obtained, the IC50 value of jasmine flower extract was 

obtained at 460.24 µg/mL. 

 

Table 2. Concentration, Inhibition Percentage, and 

IC50 of Jasmine Flower Extract 

Concentratio
n (µg/mL) 

Inhibition 
Percentage 

IC50(µg/mL
) 

100 25,32 

460,24 

200 34,52 

300 38,23 

400 44,68 

500 53,71 
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Y = 0,0669*X + 19,21

R2 = 0.9826

Figure 1 Jasmine Flower Extract DPPH Test Results 

Curve 
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Standard Vitamin C Comparison  

Each concentration of vitamin C that has been tested 

with DPPH is read the absorbance value using a 

Genesys 30-Vis spectrophotometer and the absorbance 

value is used to obtain inhibition percentage (Table 3). 

The standard linear equation curve for vitamin C is 

drawn with the X-axis as vitamin C concentration and 

the Y-axis being inhibition percentage (Figure 2). The 

equation of the linear line is Y = 6.934X + 12.52 with 

R2 = 0.9988. From the equation of the line obtained, the 

calculated IC50 result of vitamin C standard is 5.40 

µg/mL. 

 

Table 3. Concentration, Inhibition Percentage, and 

IC50 of Standard Vitamin C 

Concentratio
n (µg/mL) 

Inhibition 
Percentage 

IC50 

(µg/mL) 

2 26,85 

5,40 

4 39,11 

6 54,97 

8 67,87 

10 81,81 
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Y = 6,934*X + 12,52

R2 = 0,9988

Figure 2 Vitamin C Standard Curve 

Toxicity Test 

Jasmine flower extract was given to Artemia salina 

larvae with different concentrations. The log 

concentration and percentage of mortality of Artemia 

salina larvae were calculated at each concentration of 

jasmine flower extract (Table 4). Then a curve was 

made with the concentration log as the X-axis and the 

percentage of deaths as the Y-axis (Figure 3). The 

equation of the linear line Y = 77.977X – 109.62 is 

obtained with R2 = 0.945. LC50 was calculated using the 

linear equation Y = 77.977X – 109.62, and the LC50 

result was 111.43 µg/mL. 

 

Table 4. Concentration, Mortality Percentage and 

LC50 of Jasmine Flower Extract 

Concentratio
n (µg/mL) 

Log 
Concentratio

n 

Mortality 
Percentage 

LC50 
(µg/mL) 

25 1,4 5,26 

111,43 
50 1,7 17,78 

100 2 38,89 

200 2,3 76,47 
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Y = 77,977*X - 109,62

R2 = 0,945

Figure 3 Jasmine Flower Extract Toxicity Test 

Results Curve 

4. DISCUSSION 

Phytochemical Screening 

Phytochemical screening in this research examined 

12 phytochemical content contained in jasmine flower 

extract. According to Asaduzzaman et al [3], plants that 

contain phytochemicals have the potential as 

antioxidants, anticancer, antiaging, anti-inflammatory, 

antidiabetic, antimicrobial, antiparasitic, 

antidepressant, and wound healing. The phytochemical 

test results obtained from jasmine flower extract in this 

research containing alkaloids, flavonoids, cardio 

glycosides, glycosides, saponins, coumarins, phenolics, 

quinones, betacyanins, steroids, terpenoids, and tannins 

(Table 1). The phytochemical screening carried out is a 

semi-qualitative test, where a positive result is obtained 

from a colour change that matches the positive criteria 

for each content. The results of this research are in line 

with the results obtained by Al-Snafi [12], that jasmine 
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flower extract contains flavonoids, glycosides, 

saponins, coumarins, phenolics, steroids, and tannins. 

In the research of Hossain et al [13], it was found that 

jasmine flower extract contains alkaloids and 

terpenoids. In the research of Adnyana et al [14], it was 

stated that jasmine flower extract contains quinones. In 

their research, Kunhachan et al [8] also found the 

content of cardio glycoside in jasmine flower extract. 

Total Antioxidant Capacity Test (DPPH) 

Jasmine flower extract and comparison standard of 

vitamin C or ascorbic acid were used to obtain 

antioxidant capacity by calculating IC50. According to 

research by Rivero-Cruz et al [15], IC50 is the 

concentration required for a substance to inhibit 50% of 

biological activity, which in this research was used to 

measure antioxidant activity in jasmine flower extract. 

The lower the IC50 value, the higher the level of 

antioxidant capacity in the jasmine flower extract. 

In the jasmine flower extract curve and the standard 

curve of ascorbic acid, the values of R2 = 0.9826 and R2 

= 0.9988 are obtained, so that the linear equation made 

is interpreted as having a reliable level of accuracy. The 

IC50 values for jasmine flower extract and ascorbic acid 

were 460.24 µg/mL and 5.4 µg/mL (Table 2 and Table 

3). According to the research of Widowati et al [16], the 

IC50 value of jasmine flower extract was 94.13 ± 10.54 

µg/mL. There is a considerable difference because, in 

their research, Widowati et al used ethanol as a solvent. 

According to research by Mustarichie et al [17], the 

IC50 value of 250-500 ppm belongs to the category of 

weak antioxidant and the IC50 value of ascorbic acid 

obtained is 4.41 ± 0.01 µg/mL. This shows that the level 

of antioxidant capacity of jasmine flower extract is 

lower than ascorbic acid and belongs to the category of 

weak antioxidants. The low IC50 value of jasmine 

flower extract may be caused by factors of storage time 

and shipping method from plant stores. However, 

according to research by Rambabu et al [18], jasmine 

flower extract has advantages over vitamin C, namely, 

it has gastroprotective and antidiabetic effects. In 

addition, according to Lim [7] in his book it is stated 

that jasmine flowers have antiviral, antidepressant, 

vasodilating, antimicrobial, analgesic, anti-

inflammatory, and wound-healing effects. 

Toxicity Test (BSLT) 

Toxicity testing is a bioassay examination, in this 

research Artemia salina larvae were used to test the 

toxicity of jasmine flower extract. According to 

research by Rachmawati et al [19], the toxicity test 

using the BSLT method is useful for screening 

antimitotic abilities in plants, with cytotoxicity activity 

and antimitotic potential correlated with the content of 

terpenoids and flavonoids. 

In this research, the value of R2 = 0.945 was 

obtained so that the linear line equation made had a 

reliable level of accuracy. The higher the concentration 

of jasmine flower extract, the higher the mortality rate 

of Artemia salina larvae. Based on the equation of the 

linear line on the curve, the sample concentration that 

can kill 50% of Artemia salina larvae within 24 hours 

of observation is LC50. The LC50 value obtained from 

the jasmine flower extract was 111.43 µg/mL. The 

results of the toxicity test of jasmine flower extract in 

this research were similar to research conducted by 

Rahman et al [20] on jasmine leaf extract, namely the 

LC50 value of jasmine leaf extract was 50 µg/ml. 

According to Meyer et al [11], the LC50 value < 1000 

ppm indicates that the compound tested by the BSLT 

method has cytotoxic properties against proliferating 

cells. According to Swan et al quoted by Ismail et al 

[21], the LC50 value of 100-1000 ppm is categorized as 

moderate toxic compound. It can be concluded that 

white jasmine flower extract has cytotoxic properties 

with moderate toxicity category, so it has potential as 

antimitosis. 

5. CONCLUSIONS 

Based on the results and discussion of this research 

entitled Phytochemical Test, Total Antioxidant 

Capacity and Toxicity of White Jasmine Flower Extract 

(Jasminum sambac), it can be concluded: 

1. The white jasmine flowers contains 

alkaloids, flavonoids, cardio glycosides, 

glycosides, saponins, coumarins, 

phenolics, quinones, betacyanins, steroids, 

terpenoids, and tannins. 

2. The total antioxidant capacity of white 

jasmine flowers in IC50 is 460.24 µg/mL, 

which is included in the category of weak 

antioxidants. 

3. The level of toxicity of white jasmine 

flowers in LC50 is 111.43 µg/mL, which is 

included in the category of moderate 

toxicity so that it has the potential as 

antimitosis. 
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6. SUGGESTIONS 

It is recommended to do further research by using 

experimental animals to find out more about the 

antioxidant potential of jasmine flower extract. 

It is recommended to test the phytochemical 

content, antioxidant capacity, phenolic content, 

alkaloid content, and toxicity level using other parts of 

the white jasmine plant. 

AUTHOR’S CONTRIBUTIONS 

The authors contributed equally to all aspects of the 

article. 

CONFLICT OF INTERESTS 

The authors declare that there is no conflict of 

interest 

REFERENCES 

[1] R. Agung et al. “An Overview of Indonesia’s 

Forest Area,” in The State of Indonesia’s Forests 

2018, S. Nurbaya, S. A. Awang, and Efransjah, 

Eds., Jakarta, Indonesia: Ministry of Environment 

and Forestry, Republic of Indonesia, 2018.  

[2] A. W. Nugroho. “Review: Konservasi 

Keanekaragaman Hayati Melalui Tanaman Obat 

Dalam Hutan Di Indonesia Dengan Teknologi 

Farmasi: Potensi dan Tantangan,” J. Sains. Kes., 

vol. 1, no. 7, pp. 377-383, Jun. 2017, DOI: 

https://doi.org/10.25026/jsk.v1i7.71   

[3] M. Asaduzzaman and T. Asao. “Introductory 

Chapter: Phytochemicals and Disease 

Prevention,” in Phytochemicals - Source of 

Antioxidants and Role in Disease Prevention, T. 

Asao and M. Asaduzzaman, Eds., London, U.K.: 

Intech Open, pp. 1–5, 2018, DOI: 

http://dx.doi.org/10.5772/intechopen.81877  

[4] M. A. Aziz, A.S. Diab, and A.A. Mohammed. 

“Antioxidant Categories and Mode of Action,” in 

Antioxidants, E. Shalaby, Ed., London, U.K.: 

Intech Open, pp. 1–20, 2019, DOI: 

http://dx.doi.org/10.5772/intechopen.83544   

[5] W. S. Alansari, “a Review on Free Radical, 

Oxidative Stress and Antioxidant,” Int. J. Adv. 

Res., vol. 5, no. 12, 2017, DOI: 

http://dx.doi.org/10.21474/IJAR01/5938  

[6] G. A. Engwa, “Free Radicals and the Role of Plant 

Phytochemicals as Antioxidants Against 

Oxidative Stress-Related Diseases,” in 

Phytochemicals - Source of Antioxidants and Role 

in Disease Prevention, T. Asao and M. 

Asaduzzaman, Eds., London, U.K.: Intech Open, 

pp. 49–73, 2018, DOI: 

http://dx.doi.org/10.5772/intechopen.76719  

[7] T. K. Lim, Edible Medicinal and Non Medicinal 

Plants, vol. 8. Dordrecht: Springer Netherlands, 

pp. 529-540, 2014, DOI: 

https://doi.org/10.1007/978-94-017-8748-2  

[8] P. Kunhachan, C. Banchonglikitkul, T. 

Kajsongkram, A. Khayungarnnawee, and W. 

Leelamanit, “Chemical composition, Toxicity and 

Vasodilatation Effect of the Flowers Extract of 

Jasminum sambac (L.) Ait. ‘G. Duke of 

Tuscany,’” Evidence-based Complement. Altern. 

Med., 2012, DOI: 

https://doi.org/10.1155/2012/471312  

[9] J. B. Harborne, Phytochemical Methods A Guide 

to Modern Techniques of Plant Analysis, 3rd ed. 

London, U.K.: Chapman & Hall, 1998. 

[10] M. S. Blois, “Antioxidant Determinations by the 

Use of a Stable Free Radical,” Nature, vol. 181, 

pp. 1199–1200, 1958, DOI: 

https://doi.org/10.1038/1811199a0  

[11] B. N. Meyer, N. R. Ferrigni, J. E. Putnam, L. B. 

Jacobsen, D. E. Nichols, and J. L. McLaughlin, 

“Brine Shrimp: a Convenient General Bioassay for 

Active Plant Constituents.,” Planta Med., vol. 45, 

no. 1, pp. 31–4, 1982, DOI: 

https://doi.org/10.1055/s-2007-971236  

[12] A. E. Al-snafi, “Pharmacological And Therapeutic 

Effects Of Jasminum Sambac - A Review,” Indo 

Am. J. Pfharmaceutical Sci., vol. 05, no. 03, pp. 

1766–1778, 2018, DOI: 

https://doi.org/10.5281/zenodo.1210527  

[13] R. Hossain, M. N. Islam, M. Moniruzzaman, and 

U. Khair, “Phytochemical Screening And 

Evaluation Of Anti Inflammatory Activity Of 

Jasminum Sambac Flower,” Int. J. Innov. Pharm. 

Sci. Res., vol. 3, no. 1, pp. 1–11, 2015. 

[14] I. Adnyana, D. Safitri, and W. Christopher, 

“Preventive Effect of Jasmine Flower Ethanol 

Extract on MSG-High Fat Diet Induced in Male 

Advances in Health Sciences Research, volume 41

50

https://doi.org/10.25026/jsk.v1i7.71
http://dx.doi.org/10.5772/intechopen.81877
http://dx.doi.org/10.5772/intechopen.83544
http://dx.doi.org/10.21474/IJAR01/5938
http://dx.doi.org/10.5772/intechopen.76719
https://doi.org/10.1007/978-94-017-8748-2
https://doi.org/10.1155/2012/471312
https://doi.org/10.1038/1811199a0
https://doi.org/10.1055/s-2007-971236
https://doi.org/10.5281/zenodo.1210527


Wistar Rats,” Int. J. Pharmacogn. Phytochem. 

Res., vol. 8, no. 7, pp. 1066–1070, 2016. [Online]. 

Available: https://ijppr.com/volume8issue7/  

[15] J. F. Rivero-Cruz et al., “Phytochemical 

Constituents, Antioxidant, Cytotoxic, and 

Antimicrobial Activities of the Ethanolic Extract 

of Mexican Brown Propolis,” Antioxidants, vol. 9, 

no. 1, p. 70, Jan. 2020, DOI: 

http://dx.doi.org/10.3390/antiox9010070  

[16] W. Widowati et al., “Antioxidant and antiaging 

activities of Jasminum sambac extract, and its 

compounds,” J. Reports Pharm. Sci., vol. 7, no. 3, 

pp. 270–285, 2018. [Online]. Available: 

https://www.jrpsjournal.com/showBackIssue.asp?

issn=2322-

1232;year=2018;volume=7;issue=3;month=Septe

mber-December  

[17] R. Mustarichie, D. Runadi, and D. Ramhani, “The 

Antioxidant Activity and Phytochemical 

Screening of Ethanol Extract, Fractions of Water, 

Ethyl Acetate and N-Hexane from Mistletoe Tea 

(Scurrula Atropurpurea Bl. Dans),” Asian J. 

Pharm. Clin. Res., vol. 10, no. 2, pp. 343–347, 

Feb. 2017, DOI: 

http://dx.doi.org/10.22159/ajpcr.2017.v10i2.1572

4  

[18] B. Rambabu and K. Patnaik, “Anti Diabetic and 

Anti Ulcer Activity of Ethanolic Flower Extract of 

Jasminum sambac in Rats,” Asian J. Res. Chem., 

vol. 7, pp. 580–585, 2014. [Online]. Available: 

https://ajrconline.org/Issues.aspx?VID=7&IID=6  

[19] H. Rachmawati et al., “Anti Cancer Pre-Screening 

For Several Plant Using Brine Anti Cancer Pre-

Screening For Several Plant Using Brine Shrimp 

Lethality Test,” Int. Conf. Drug Dev. Nat. Resour., 

2012. [Online]. Available: 

https://www.researchgate.net/publication/326586

044  

[20] M. A. Rahman, M. S. Hasan, M. A. Hossain, and 

N. N. Biswas, “Analgesic and cytotoxic activities 

of Jasminum sambac (L.) Aiton,” 

Pharmacologyonline, vol. 1, pp. 124–131, 2011. 

[Online]. Available: 

https://pharmacologyonline.silae.it/front/archives

_2011_1  

[21] A. R. Ismail, N. J. Ismail, M. Z. Jaafar, and R. 

Hassan, “The Application of Biodiesel as an 

Environmental Friendly Drilling Fluid to Drill Oil 

and Gas Wells,” 5th Sriwij. Int. Semin. Energy 

Envi ronmental Sci. Technol., pp. 16–20, 2014. 

 

Advances in Health Sciences Research, volume 41

51

https://ijppr.com/volume8issue7/
http://dx.doi.org/10.3390/antiox9010070
https://www.jrpsjournal.com/showBackIssue.asp?issn=2322-1232;year=2018;volume=7;issue=3;month=September-December
https://www.jrpsjournal.com/showBackIssue.asp?issn=2322-1232;year=2018;volume=7;issue=3;month=September-December
https://www.jrpsjournal.com/showBackIssue.asp?issn=2322-1232;year=2018;volume=7;issue=3;month=September-December
https://www.jrpsjournal.com/showBackIssue.asp?issn=2322-1232;year=2018;volume=7;issue=3;month=September-December
http://dx.doi.org/10.22159/ajpcr.2017.v10i2.15724
http://dx.doi.org/10.22159/ajpcr.2017.v10i2.15724
https://ajrconline.org/Issues.aspx?VID=7&IID=6
https://www.researchgate.net/publication/326586044
https://www.researchgate.net/publication/326586044
https://pharmacologyonline.silae.it/front/archives_2011_1
https://pharmacologyonline.silae.it/front/archives_2011_1

