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Introduction
Obesity has been increasing rapidly in recent years and now has 

become a public health problem in the word [1]. Obesity is defined 
as excess accumulation of body fat and is known as a low grade 
inflammation condition [2]. Obesity, not only affect the body image and 
self-esteem but also it is associated with increased risk for numerous 
chronic diseases, including hypertension, insulin resistance, type 2 
diabetes and cardiovascular disease [3,4]. Therefore, it is important 
to find a safe and effective way to manage body weight especially 
in obese patients. Weight management is a long-standing goal of 
achieving a healthy life that is including healthy eating and physical 
activity to maintain a balance between intake and energy consumption 
[1]. However, several strategies have been used to treat obesity and its 
related complications. Behavioural therapy, surgery and drug therapy 
are the most usual treatment of obesity [5]. Since human diets contain 
many different components that may act synergistically to prevent or 
promote overweight and obesity, studying the components of the diet 
may be an informative strategy to assess their efficacy and underlying 
mechanisms [3].

Recently, issues of high costs and potential adverse effects of most 
weight loss drugs have led obese patients to try nutraceuticals that may 
cause weight loss [6,7]. Coffee is one of the most commonly consumed 
beverages in the world that its beneficial effects on human health have 
been a subject of many studies [8-12]. One of the common traditional 
forms of coffee is green coffee extract (GCE) that prepared from green 
or raw (unroasted) coffee been. It is also present in roasted coffee, but 
much of the GCE is destroyed during the roasting process [13]. GCE has 
been introduced as the richest sources of cholorogenic acid [13-16] and 
most of weight losing effects of GCE has proposed to be related to its 
cholorogenic acid content [17]. Cholorogenic acid (CGA) is a natural 
chemical compound which is the ester of caffeic acid and quinic acid. 
It is an important biosynthetic intermediate [13]. Cholorogenic acid 
is an important intermediate in lignin biosynthesis. This compound, 
known as an antioxidant, may also slow the release of glucose into the 
bloodstream after a meal [17]. Isomers of cholorogenic acid are found 
in potatoes [18] and cholorogenic acid is the most abundant phenolic 
acid in the flesh of eggplant fruits [19]. It is also found in prunes [20] 
but the richest source of cholorogenic acid is green coffee bean extract 

[13]. Therefore, the objective of this paper was to review the results of 
the studies assessing the efficacy of GCE as a weight loss supplement.

Methods 
In this review study, the results of the studies assessing the efficacy 

of green coffee extract (GCE) as a weight-reducing agent were reviewed. 
This review study was done by searching on PubMed, Scopus and 
Science Direct by entering “Obesity”, “Weight management”, “Green 
Coffee, “Cholorogenic acid” as keywords. In this study 14 inclusive 
clinical trial articles and review articles which were published during 
2006 to 2014 were reviewed. Among these articles, 7 articles were in 
humans and 7 articles were in animals.

Results
The efficacy of green coffee extract in animal and human 

studies. In some studies effect on low calorie diet supplemented with 
nutraceuticals component reported that can be effective in weight 
management [21]. In animal studies that conducted to investigate the 
effects of green coffee extract on body weight, inconsistent results were 
reported. Cheong LK showed that high fat diet (HFD) supplemented 
with 0.5% w/w GCE did not attenuate weight gain in obese mice after 
12 weeks [22]. However the results of the Shimoda study suggested that 
oral administration of 0.5% and 1% GCE was effective against weight 
gain and visceral fat accumulation in mice were fed with a standard diet 
for 14 days [23].

In another study conducted by Song, these investigators showed 
that decaffeinated green coffee bean extract reversed HFD-induced 
fat accumulation and insulin resistance in a dose dependent manner. 
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This study supposed that the positive effect of decaffeinated GCE may 
be due to the down regulating of genes involved in adipogenesis and 
inflammation in visceral adipose tissue [17].

Several human clinical trials have also conducted to examine the 
efficacy and safety of commercial GCE at reducing weight and body 
mass in overweight and obese adults [24-28]. The results from a clinical 
study performed on 30 overweight people showed consumption of 
instant coffee enriched with cholorogenic acid for 12-week induced 
a significant reduction in body mass index and body fat, compared 
with the control [26]. In 2012, Vinson in a randomized, double-blind, 
placebo-controlled, crossover study administrated high-dose GCA 
(1050 mg), low-dose GCA (700 mg), or placebo to 16 overweight adults 
in separate six-week treatment periods followed by two-week washout 
periods. The results of the study showed significant reductions in body 
weight, body mass index, and percent body fat, but with no significant 
alterations in dietary intakes over the course of the study. Finally, this 
study suggested that commercial green coffee extract product GCA™ 
might be an effective nutraceuticals in reducing weight in pre-obese 
adults, and might be an inexpensive means of preventing obesity in 
overweight adults [28]. The results of a systematic review and meta-
analysis of randomized clinical trials revealed a significant difference 
in body weight in GCE compared with placebo (mean difference: 
-2.47 kg; 95% CI: -4.23, -0.72). This review study concluded that the
results of these trials are promising, but the studies are all of poor
methodological quality [24]. Recently, Cornelis has also emphasized
that the inter individual variation in the physiological exposure or
response to any of the many chemicals present in coffee may affect the
persistence and magnitude of its health effects. This study concluded
that only subgroups of overweight patients most likely to benefit from
increasing green coffee consumption [25].

Discussion
How does green coffee extract work for weight loss?

Studies have shown that green coffee enhances energy metabolism 
and reduces lipogenesis by down regulating SREBP-1c (Sterol 
regulatory element-binding protein) and related molecules, which 
leads to the suppression of body fat accumulation [11]. Scientific 
theories expressed that natural substances found in green coffee 
prevent weight gain and fat accumulation by inhibiting fat absorption 
and increasing fat metabolism in liver [23,29]. Supplementation with 
coffee polyphenols can also be effective in weight loss and reduce 
abdominal and liver fat accumulation by inhibition of macrophages 
infiltration into adipose tissues [11].

The inhibition of glucose-6-phosphatase (Glc-6-P) hydrolysis in 
intact human liver microsomes by decaffeinated green coffee extract 
was also shown in vitro study. Glc-6-P exists primarily in the liver 
and catalyses the end step in gluconeogenesis and glycogenolysis. 
The inhibition of this enzyme by green coffee may contribute to 
its antidiabetic and weight loss effects by reducing hepatic glucose 
production [30].

It seems that the beneficial effects of green coffee in relation 
to weight loss attributed to its cholorogenic acid content [28,29]. 
Cholorogenic acids have high bioavailability in humans [30,31]. 
Because of the synergistic effect between caffeine and cholorogenic acid 
in green coffee extract, green coffee extract was shown to suppress body 
weight gain better than cholorogenic acid or caffeine alone [32,33].

As mentioned above, animal studies on the effectiveness of green 
coffee as a weight loss supplement have provided conflicting results. 

In human studies, the effect of green coffee has also been examined 
without controlling of diet and physical activity. Moreover, none 
of the studies have examined the effect of green coffee on body 
composition changes, muscle mass maintenance, serum adipocytokins 
levels and obesity- related metabolic parameters. Therefore, 
future investigations with assessing of lifestyle changes such as 
physical activity levels and dietary intake are required in this field. 

Conclusion
Therefore, more rigorous trials are needed to assess the usefulness 

of green coffee extract as a weight loss tool. Especially, According to the 
effect of green coffee on increasing energy metabolism and reducing 
lipogenesis, it is recommended that studies be conducted on patients 
with BMI more than 40. Moreover, it is imperative that future studies 
of green coffee and health account for individual variations in the 
physiological response to natural components present in green coffee.
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