
 
Antiobesity Potential of Butterfly Pea Flower (Clitoria Ternatea): A Literature Review 

Nur Aini Djunet, Muflihah Rizkawati 

158 | P a g e  
Register with CC BY NC 4.0 license. Copyright © 2022, the author (s) 

ARTICLE INFO 

AUTHOR’S AFFILIATIONS 

Department of 

Biochemistry and 

Nutrition, Faculty of 

Medicine, Universitas 

Islam Indonesia, 

Indonesia1  

Department of 

Pharmacology, Faculty of 

Medicine, Universitas 

Islam Indonesia, 

Indonesia2 

CORRESPONDING 

AUTHOR 

Muflihah Rizkawati 

Department of 

Pharmacology, Faculty of 

Medicine, Universitas 

Islam Indonesia, Indonesia 

E-mail: 

dr.rizkawati@uii.ac.id 

Article history 

Received     14-02-2023 

Revised       28-07-2023   

Accepted    16-09-2023 

Available online 30-09-

2023 

Please cite this article in 

APA 7th edition style as: 

Djunet, N. A & Rizkawati, 

M. (2023). Antiobesity 

Potential of Butterfly Pea 

Flower (Clitoria Ternatea): 

A Literature Review. 

Jurnal Ilmiah Kedokteran 

Wijaya Kusuma, 12(2), 

158-166, 

http://dx.doi.org/10.3074

2/jikw.v12i2.2670 

Antiobesity Potential of Butterfly Pea Flower (Clitoria 

Ternatea): A Literature Review 

Nur Aini Djunet1, Muflihah Rizkawati2* 
 

Abstract 
 
Obesity is a health problem with an increasing prevalence every year 
in many countries including Indonesia.  Obese patients are at risk for 
complications related to some non-communicable diseases. The 
difficulty of losing weight in obese patients is due to low awareness 
of a good lifestyle, appropriate dietary patterns, and discipline in 
taking drugs to prevent complications. However, the need for drug 
consumption takes a long time. The risk of side effects arising from 
long-term drug use needs to be considered. Using herbal plants as an 
additional dietary intervention could be a better choice. This review 
described the benefits of the butterfly pea (Clitoria ternatea) flower 
as antiobesity. This study is a literature review by searching 
preceding published articles in Pubmed, ScienceDirect, Cochrane, 
and Google Scholar journals. The keywords used are (Clitoria 
ternatea) OR (Bunga Telang) OR (Butterfly pea) AND (Obesity) OR 
(Antiobesity). Articles are limited by publication period from 2012 to 
2022 and then selected based on the criteria. This literature review 
concluded that the administration of Clitoria ternatea extracts (CTE) 
can become an alternative antiobesity by inhibiting weight gain, 
increasing adipose lipolysis, and decreasing the expression of 
adipogenic and lipogenic proteins. 
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Review Article 

INTRODUCTION  
Obesity is a condition caused by excessive energy intake accompanied by increased free fatty acids in 

adipose tissue and a lack of physical activity as a form of energy expenditure (Sundaram et al., 2019) 

(Misra & Shrivastava, 2013).   This condition was very worrying because obesity, especially central 

obesity, can lead to some chronic diseases. Obesity and overweight can affect health conditions due 

to excess accumulation of body fat.  Obese patients with dyslipidemia showed elevation of TG and FFA 

levels. They increased plasma concentrations of apolipoprotein (apo) B. Impaired lipolysis of 

triglyceride-rich triglyceride lipoproteins can occur with decreased mRNA expression of lipoproteins in 

adipose tissue (Mehraban et al., 2021) In managing obesity and dyslipidemia, dietary 

recommendations play a crucial role in pharmacological interventions to prevent the side effects of 
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chronic hypercholesterolemia (Sundaram et al., 2019; Misra & Shrivastava, 2013). Since 1975, the 

obesity rate has tripled. There are 39% of adults who are overweight and 13% have been diagnosed 

with obesity (Vaamonde & Álvarez-Món, 2020).  

The burden of obesity is increasing in Indonesia. The prevalence of obesity from the Basic Health 

Survey (Riskesdas) (using a body mass index of 27 and over) among adults aged 18 years increased 

from 10.5% in 2007 to 21.8% in 2018. The prevalence of obesity in adults in the territory of Indonesia, 

starting from the five highest are in Jakarta, Riau Islands, East Kalimantan, North Sulawesi, and West 

Papua. The increase in obesity rates over the past decade has been higher than overweight, which has 

increased from 8.% (2007) to 13.6 (2018). The Ministry of Health's Nutrition Status Monitoring (PSG) 

data shows a two-fold increase in the obesity rate in adults from 10.6% in 2016 to 25.8% in 2017 

(Kemenkes RI, 2018; Ayuningtyas et al., 2022). The mortality rate for obesity is higher than in 

underweight patients in various countries (Vaamonde & Álvarez-Món, 2020). Obesity has been 

declared as a chronic disease with a high mortality rate and disability (Burki, 2021). However, obesity 

can be prevented through dietary modifications and physical activity. Various food and non-food 

ingredients were studied to find out their role in preventing obesity, such as butterfly peas (Clitoria 

ternatea) (WHO Regional Office for Europe, 2022). 

Clitoria ternatea is a subgenus of Clitoria originating from the island of Ternate (Maluku Islands, 

Indonesia). This flower grows in South and East Africa, India, Madagascar, and other islands in the 

western Indian Ocean (Oguis et al., 2019). Butterfly pea flowers have been used traditionally for health 

as a supplement to improve cognitive function and as antipyretic, anti-inflammatory, anti-pain, and 

anti-diabetic. This flower has two colors, white and blue, but more research has been done on blue 

flowers. Butterfly pea flowers are known to contain many phenolic acids and other flavonoids 

(Hiromoto et al., 2013). Bioactive compounds, especially polyphenols, and flavonoids, are known to 

reduce inflammation and play an important role in preventing obesity (Ramírez-Moreno et al., 2022). 

The main color-producing substance in butterfly pea flowers is anthocyanin, a delphinidin derivative 

called termination. Ternatin is delphinidin 3-O-(6"-O-malonyl)-β-glucoside which has the structure of 

3',5'-di-O-β-glucoside in ring B (Hiromoto et al., 2013).  The application of anthocyanin in food products 

is limited because of its stability (Vidana Gamage et al., 2021).  Cyclotide is the latest active compound 

found in butterfly pea flowers (Nguyen et al., 2016).  Cyclotides are small circular peptides or mini 

proteins, consisting of 30 amino acids containing six conserved cysteine residues and three disulfide 

bonds which form the cyclic cystine knot (CCK) thereby making it more stable against acids, heat, and 

proteolytic degradation (Burman et al., 2015). The structure of proline as cis or trans determines the 

cyclotide subfamily, Mobius (Kalata B1) has a cis-proline, and Bracelet (cycloviolacin) structure O1) has 

a trans-proline structure. In addition, there are minor cyclotides, which inhibit trypsin (Andrew Gould, 

2017). These compounds are known to have pharmacological effects such as antioxidant activity, 

antiglycation, antimicrobial, anti-platelet aggregation, anti-inflammatory, antipyretic, antihelmintic, 

antihyperglycemic, antihyperlipidemic, and antiobesity by attenuating adipogenesis (Chayaratanasin 

et al., 2019 ). Eliasen et al. inserted the melanocortin receptor-activation sequence into Kalata B1 to 

form a more stable melanocortin receptor agonist (Eliasen et al., 2012). Melanocortin-4 receptor 

(MC4R) is known to be an essential gene that causes obesity. Mutation in this gene cause a partial or 

complete loss of the ability of the MC4R to regulate dietary intake, homeostasis, and body weight (BW) 

(Marenne et al., 2020; Brouwers et al., 2021). The studies on Clitoria ternatea extract's effect in 

preventing obesity are still limited. However, several studies have been carried out both in vitro and 

in vivo methods. There are many useful ingredients in Clitoria ternatea extracts that can be used for 

antiobesity.  We did not find literature in the form of a review regarding the benefits of pea flowers in 

obesity. Therefore, we would like to conduct a literature review to collect studies that have been 

conducted to improve insight into the potential of butterfly pea flowers in preventing obesity. So that 

this study can provide a reference for developing further studies on the benefits of butterfly pea 

flowers in overcoming obesity.  
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METHODS 
The search method in this study is a scooping review. Article searches use a database of articles from 

PubMed, ScienceDirect, Cochrane, and Google Scholar. The search was limited to published literature 

with a range of 10 years from 2012 to 2022. The types of literature used were Indonesian and English 

literature related to the good of CTE in cases of obesity. The literature search strategy uses the 

keywords (Clitoria ternatea) OR (Telang flower) OR (Butterfly pea) AND (Obesity) OR (Anti-obesity)). 

Based on the search results, four pieces of literature matched the topics to be discussed (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 1. Literature searching strategy and identification via databases using keywords

 

RESULTS 
In the search process, 329 articles were found, with 48 duplicate articles. The process continued with 

the selection of titles, relevant abstracts, appropriate inclusion and exclusion criteria, and articles with 

full text until four relevant articles were obtained (Figure 1). Based on advanced search and thorough 

selection to the relevant literature research purposes, there are 4 articles included selected reviews 

which are the results of in vivo and in vitro studies (Table 1). 
 

Table 1. Summary of the Clitoria ternatea studies 
No References Methods General outcomes 

 

1 

Chayaratanasin 

et al, 2019 

Invitro: preadiposit 3T3-L1  1. Giving CTE 500-750 µg/mL significantly 

increased lipolysis of mature adipocytes 

Records identified from 

database searching*: 

Pubmed (n =4 ) 

Science Direct (n=65) 

SAGE (n=0) 

Google Scholar (n=260) 

 

Records removed before the 

screening: 

Duplicate records removed  (n = 

48) 

 

Records screened (n =281 ) 
Records excluded based on 

abstract and title (n =276 ) 

Reports assessed for eligibility 

(n = 5) 

Reports excluded: 

1. inclusion not relevant (n=1 ) 

2. no full paper access  

(n =0 ) 

 

Reports of included studies 

(n =4 ) 
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Identification of studies via databases and registers 
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The phytochemical profile of CTE (Clitoria 

ternatea extracts) was analyzed by liquid 

chromatography & tandem mass 

spectrometry (LC-MS/MS) 

2. RT-PCR: Akt1 (T308) phosphorylation 

decreased significantly at a dose of 500 µg/mL; 

750 µg/mL; 1000 µg/mL CTE 

(continue on next page) 

b. ERK1/2 phosphorylation (T202/Y204) 

decreased significantly at a dose of 750 µg/mL; 

1000 µg/mL CTE  

c. PPARƴ & C/EBPα mRNA expression 

decreased significantly at doses of 500-1000 

µg/mL CTE 

4. Western blot: CTE (500-1000 µg/mL) 

a. The expression of an adipogenic protein, 

lipogenic PPARƴ & C/EBPα decreased 

significantly 

 

2 

 

Thilavech et al, 

2021 

 

 

Clinical study (human) 
1. 19-person early recruitment: 16 
people (9 overweight dan 7 obese) 
finished the study 
2. Three groups: 

1. High fat meal + washout 1 week given 

2g CTE+ High Fat meal + washout 1 week 

+ 1gCTE+ HF meal 

2. 1gCTE+ HF meal + washout 1 week + 

HF meal + washout 1 week + 2gCTE+ HF 

meal 

2gCTE+ HF meal + washout 1 week + 

1gCTE+ HF meal + washout 1 week + HF 

meal 

 

1. Free fatty acids (FFA) decreased significantly 
at 360 min postprandial at 2g CTE 
2. levels of antioxidants (FRAP & thiols) 
increased followed by a significant decrease in 
MDA at CTE 1g and 2g 

5. Glutathione peroxidase (Gpx) activity 

increased significantly at 2g CTE, with 

decreased cytokine levels of IL-6 & TNFα and 

increased IL-1β 

 

 

 

 

3 

 

 

 

Wang et al, 

2022 

In vivo study. 

40 C57BL/6J mice were fed a standard 

diet (SD) or a high-fat, high-fructose 

(HFFD) diet for 16 weeks, and the HFFD-

fed animals were fed at doses of 0.25%, 

0.5%, and 2% (w /w) of CTE in drinking 

water. 

Administration of high doses of Aquadest + CTE 

(2%) significantly inhibited weight gain, and 

increased plasma adiponectin levels and FFA 

levels. 

 

 

 

 

 

4 

 

 

 

 

 

Permatasari et 

al, 2022 

 

In vivo study: 

40 Swiss albino male mice weighing 

21.53 ± 1.92 g (3-5 weeks old). 

Probiotic drinks in the form of KBPF were 

given for six weeks. 

The treatment group was given KBPF 

with various doses of 65 mg/kg BW and 

130 mg/kg BW, 

 

In vivo studies: 

A dose of 130 mg/kg BW lowers the lipid 

profile; lowers oxidative stress levels, and 

increases levels of inflammatory markers (PGC-

1α, TNFα, IL10). 

 

 

DISCUSSION 
The mechanism of adipogenesis inhibition is related to the reduction in the number and lipid content 

of adipocytes. Preadipocytes can proliferate to increase fat mass. The proliferation and differentiation 

of preadipocytes caused the number of adipocytes. The development of the herbal plant Clitoria 

ternatea provides safer additional opportunities for dietary intervention for patients with obesity. 

Many recent studies reported anti-obesity potential from leaf, root, and flower extracts from the 

Clitoria ternatea. The Polyphenols and flavonoid compounds in Clitoria ternatea extracts are powerful 

(continued) 



 
Antiobesity Potential of Butterfly Pea Flower (Clitoria Ternatea): A Literature Review 

Nur Aini Djunet, Muflihah Rizkawati 

162 | P a g e  
Register with CC BY NC 4.0 license. Copyright © 2022, the author (s) 

antioxidants and able to induce apoptosis in preadipocytes (Rayalam et al., 2008; T. Li et al., 2020). 

Clitoria ternatea extracts (CTE) affect 3T3-L1 preadipocytes. It inhibited the proliferation and cycle cell 

retardation. CTE at concentrations of 250, 500, and 750 µg/mL significantly delayed the cell cycle by 

increasing the cell distribution in G0/G1 phase and decreasing the G2/M phase. Furthermore, it 

suppressed the phospho-Akt and phosphor-ERK1/2 signaling pathways and inhibited cell 

differentiation by decreasing PPARy and C/EBPy. Lipolytic activity in adipocytes was also increased 

induced by catecholamine. Clitoria ternatea extract attenuated adipogenesis by controlling cell cycle 

progression and decreased adipogenic gene expression (Chayaratanasin et al., 2019 ).  

Permatasari et al. (2022) reported the Clitoria ternatea extracts effect (130 mg/kg BW) 

significantly relieved metabolic disorders caused by a high-fat diet. It also increased HDL levels and 

reduced LDL, TG, fasting blood glucose (FBG), and cholesterol levels. The addition of 65 and 130 mg/kg 

BW significantly decreased the activity of the lipase and amylase enzymes.  Thilavech et al. (2021) 

demonstrated the role of CTE in postprandial glycemic and lipemic responses, antioxidant status, and 

pro-inflammatory markers in overnutrition men after consuming a high-fat meal. Administration of 2 

g of CTE to obese patients has been shown to reduce serum triglycerides and postprandial serum free 

fatty acids 360 minutes post-eating HF food. It significantly improved plasma antioxidant status by 

gaining plasma FRAP and thiol levels. The plasma Gpx activity was significantly higher at 180 min after 

the HF meal with 2 g of CTE ingestion. This study supports that CTE can be used as an alternative natural 

agent to reduce postprandial lipemia and improve antioxidant status in overnutrition men after 

consuming HF foods (Thilavech et al., 2021). Very few studies, especially in humans, have looked at 

the role of CTE on adiponectin levels. Therefore, it needs future study explore how CTE can reduce 

adiponectin to support the development of CTE as an alternative therapy to support obesity. 
Clitoria ternatea extracts might inhibit the progression of weight gain or the development of 

obesity. It is likely to occur because CTE can increase adiponectin levels, improve insulin resistance and 
lipid profiles (Wang et al., 2022). These results are similar to other studies, but Permatasari et al stated 
that there was no significant difference in body weight between the treatment and control groups. 
The amount of CTE given by Wang et al was not much different from Permatasari et al, which was at a 
dose of 2g CTE. However, Permatasari et al made observations for 6 weeks, shorter than Wang, who 
reached 16 weeks. Thilavech et al also administered a single dose of 2g CTE to humans which resulted 
in positive results for lipid profile and antioxidant levels. However, the effect of CTE on overnutrition 
respondents for a certain period cannot be observed, because Thilavech et al only observed the effects 
immediately after administration, only 60 – 360 minutes after administration. Improvements in blood 
glucose and lipid profiles after supplementation might play a role in inhibiting weight gain. 
Chayaratanasin et al found a decrease in triglycerides, an increase in mature adipocyte lipolysis, and a 
decrease in adipogenic protein expression with CTE administration. In vivo, Wang et al stated that CTE 
reduces hyperplasia and hypertrophy of abdominal fat tissue and accumulation of lipids in the liver.  

Adiponectin levels were inversely related to body mass index (BMI) and fat mass. The CTE-improved 

energy balance by adiponectin is likely due to several mechanisms that align with the results of the 

four studies above. Clitoria Ternatea Extract reduces total cholesterol, LDL cholesterol (Wang et al., 

2022), triglycerides (Thilavech et al., 2021), plasma glucose (Permatasari et al., 2022), and mature 

adipocyte lipolysis (Chayaratanasin et al., 2019). Adiponectin is a protein class hormone mainly 

produced by white adipose tissue (Rosa et al., 2021). Several studies state that adiponectin plays a role 

in energy homeostasis and lipid and carbohydrate metabolism (Halah et al., 2018). Adiponectin 

increases the efficiency of energy use because it plays a role in increasing glucose tolerance & insulin 

sensitivity and reducing energetic expenditure (Cisternas et al., 2019). Wang et al (2022) conducted a 

study on obese rats. C. ternatea aqueous extract significantly inhibited high-fat diet-induced weight 

gain in rats. Supplementation of Clitoria ternatea improved high-fat-induced increases in plasma 

insulin, leptin, and HOMA-IR levels and significantly increased plasma adiponectin levels in rats. In 

addition, mice treated with CT showed a significant reduction in liver weight compared to mice fed a 

high-fat diet. 
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Insulin sensitivity rises because adiponectin reduces hepatic glucose production and improves 
hepatic insulin sensitivity (Bao et al., 2014). Adiponectin can gain the expression of gluconeogenesis 
enzymes, phosphoenol-carboxykinase, and glucose-6-phosphatase in the liver (Qin et al., 2022). 
Pancreatic beta cells treated with adiponectin showed improvement in insulin exocytosis and Pdx-1 
and MafA gene expression, both co-activators of insulin gene transcription (Li et al., 2020). Adiponectin 
elevates glucose consumption by stimulating GLUT4 membrane translocation in muscle cells and 
adipocytes after AMPK phosphorylation (Wang et al., 2022). It is because the APPL1 protein activates 
the Rab5 protein. Rab5 is a GTPase enzyme involved in endosome biogenesis and a key in GLUT4 
translocation from the endosome to the plasma membrane (Karvela et al., 2020). Adiponectin also 
inhibits the formation of glucose and glycogen. This is because it reduces the expression of the enzyme 
glucose-6-phosphatase and PEPCK, reducing glycogenolysis and gluconeogenesis in liver cells (Tang et 
al., 2022). Because of its role in AMPK activation, adiponectin also reduces glycogen production in 
muscle cells (Sung et al., 2022). 

Increased adiponectin expression raised adipocyte differentiation, insulin sensitivity, and TG 

accumulation in adipocytes (Su et al., 2021). Visceral lipid deposits will be destroyed and stimulate the 

formation of new adipocytes in the subcutaneous tissue more sensitive to insulin (Yang et al., 2018). 

This situation is also related to increased FFA levels. Adiponectin stimulates the expression of fatty acid 

translocase enzyme, so it also increases the transport of fatty acids to muscle cells. Several enzymes 

involved in the β-oxidation process also increase in number and activity due to adiponectin, so fatty 

acid catabolism also increases (Ye et al., 2014). AMPK phosphorylation that occurs will inactivate ACC 

so that malonyl CoA production decreases and CPT-1 inhibition does not occur. CPT-1 is a transport 

protein that carries fatty acids to mitochondria, so it can be said that adiponectin increases fatty acid 

movements to mitochondria which β-oxidation enzymes will then degrade (Malandrino et al., 2015). 

Adiponectin elevates the expression of PPARƴ so that it also influences the transcription of many genes 

involved in lipid catabolism (Zheng et al., 2014). 

So from the previous studies, there are still opportunities to conduct further research on 

overnutrition animal models who are given 2g of CTE for 16 weeks or experimental people who 

experienced overnutrition receive 2g of CTE for 16 weeks. CTE as a support therapy for obesity must 

be accompanied by lifestyle changes. So further research that includes lifestyle changes in the form of 

improved intake and or increased physical activity is needed.  

 

CONCLUSION 
Based on the review of the literature studies conducted, it was concluded that the extract of the 

butterfly pea flower (Clitoria ternatea) has benefits in treating patients with obesity. In addition to 

losing weight, Clitoria ternatea also has a role in preventing obesity complications associated with 

dyslipidemia by improving HDL, LDL, total cholesterol, and amylase and lipase levels closer to normal. 
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