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Efficacy of bio-optimized extracts of turmeric and essential fennel 
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Abstract Background The use of herbal products to treat irritable bowel syndrome (IBS), a disease that 
frequently affects the quality of life (QoL), is still under evaluation. This open pilot study assessed 
the efficacy of bio-optimized extracts of turmeric and essential fennel oil (Enterofytol®) in IBS 
patients.

Methods A total of 211  patients (14% diarrhea-predominant, IBS-D; 24% constipation-
predominant, IBS-C; 62% mixed, IBS-M) were enrolled by general practitioners and completed 
questionnaires measuring symptom severity and QoL before and after Enterofytol®, two capsules 
b.i.d. for one month, followed by two capsules q.d. for another month.

Results IBS severity index and QoL were inversely related. A significant reduction in the severity 
index and an improvement in QoL were evident following treatment in all IBS subgroups. IBS-D 
patients showed the worst clinical picture at entry, with the highest IBS severity index and the 
lowest QoL score, compared with IBS-C and IBS-M subtypes. IBS-D patients, however, also 
showed the most pronounced response to therapy, considering both scores. The improvement in 
the IBS severity index was independent of age and sex.

Conclusions Results from this “real-life” study show that the combination of turmeric and essential 
fennel oil over two months improves both symptoms and QoL in IBS patients, irrespectively of 
age, sex, initial severity of symptoms and IBS-subtypes, suggesting a potential role for the natural 
treatment of IBS.
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Introduction

Irritable bowel syndrome (IBS) is a chronic functional 
disease that significantly affects the quality of life (QoL)  [1]. 

Conventional therapies often have poor outcomes and herbal 
products are currently being proposed as a useful alternative, 
although their efficacy is still under evaluation [2]. The 
combination of curcumin (derived from the turmeric herb 
Curcuma longa) and fennel essential oil improved symptoms 
and QoL in an Italian short-term double-blind, placebo-
controlled multicenter study involving 120 IBS patients  [2]. 
In that study a limited number of subjects (n=60) were 
randomized to nutraceuticals and enrolled in tertiary referral 
centers. A potential limitation in that context was the role of 
dietary habits in the modulation of symptoms [3], since results 
were collected in a geographical area where subjects consume a 
typical Mediterranean diet, which might have been responsible 
for their milder clinical presentation [4]. The aim of this study, 
therefore, was to verify the “real-life” efficacy of bio-optimized 
extracts of turmeric and essential oil of fennel in a larger group 
of IBS subjects diagnosed and recruited by general practitioners 
(GPs) in Belgium, a geographical area where dietary habits are 
quite different from those in southern Europe.
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Patients and methods

Patients

This observational, prospective, non-controlled, non-
randomized pilot study was conducted in the setting of general 
practice between October 2015 and August 2016. Seventy 
GPs enrolled a total of 211  patients who fulfilled the Rome 
III criteria diagnostic criteria for IBS [5]. Exclusion criteria 
were the presence of “alarm” features (i.e.,  age of symptom 
onset after 50  years; rectal bleeding or melena; nocturnal 
diarrhea; progressive abdominal pain, unexplained weight loss; 
laboratory abnormalities with iron deficiency anemia, elevated 
C-reactive protein or fecal calprotectin; or family history of 
inflammatory bowel disease (IBD) or colorectal cancer). Also 
excluded were patients with IBD, anatomical gastrointestinal 
abnormalities, symptoms lasting for more than 10  years, 
gallstones, positive stool culture, drug or alcohol abuse, 
concomitant immunological, hematological or neoplastic 
disease, liver diseases, heart failure with New  York Heart 
Association class III-IV, or a history of abdominal surgery in 
the previous six months. All subjects were fully informed about 
the aims of the protocol and had to sign a written informed 
consent document.

Questionnaires and follow up

Patients were scheduled for three visits at time 0 (baseline), 
30 and 60  days. At baseline, patients underwent a complete 
clinical examination and completed questionnaires related 
to IBS severity index, QoL, intestinal habits and the location 
of pain (see below). The evaluation of the IBS severity index 
was based on the answers to 4 questions [6] (Table  1). The 
final score was calculated by summing the scores for each 

answer. Since each response varied from 0-100, the final score 
ranged from 0-400 and was proportional to the severity of the 
syndrome (the higher the index, the greater the IBS severity). 
The features of intestinal habits depended on another 5 
questions [6] (Table  2). Patients were also asked to mark all 
the locations where they felt abdominal pain on a body graph 
with the abdomen divided into 9 numbered quadrants. The 
number of pain locations was recorded for each patient. QoL 
was assessed according to a validated questionnaire (IBS QoL) 
[7] with scores ranging from 0-100 (the higher the score, the 
better the QoL). The IBS severity index, intestinal habits and 
locations of pain were checked at each time point, whereas the 
QoL was assessed at baseline and after 60 days.

Treatment

After baseline evaluation, the therapy consisted of 
Enterofytol®, containing bio-optimized turmeric extract 
standardized to 42 mg of curcumin and 25 mg fennel essential 
oil (trans-anethole). For the first 30 days, the dose consisted of 
two capsules b.i.d., before meals. Patients were re-evaluated at 
day 30. The compliance of patients with therapy was checked 
by interview at the follow-up visits. All patients continued 
the follow up and were included in the analysis only if they 
confirmed that they were taking the treatment regularly on a 
daily basis. At day 30, if the compliance with treatment was 
adequate, the treatment was reduced to two capsules q.d. before 
a meal, for another 30 days. A final evaluation was performed 
at day 60. No other pharmacological treatment known to 
influence the gastrointestinal tract was allowed during the 
study. In addition, since the study aimed to evaluate the efficacy 
of the treatment in real life, patients were maintained on a free 
diet. The possible appearance of adverse events was monitored 
throughout the study.

 Table 1 Assessment of irritable bowel syndrome severity index
(1)  Are you currently suffering from abdominal pain (belly)? If yes, what is the intensity of your abdominal pain (from 0 = no pain to 100 = very 

intense pain), and what is the number of days during which you were in pain, over a period of 10 days (from 0-10)?

(2)  Are you currently suffering from abdominal distension? If so, what is the intensity of your abdominal distension/tension (from 0 = no 
distension to 100 = very intense distension)?

(3)  How satisfied are you with your intestinal habits (from 0 = very satisfied to 100 = very dissatisfied)?

(4) Indicate to what extent your irritable bowel syndrome affects, or interferes with, your life in general (from 0 = not at all, to 100 = totally)?
Maximum possible score = 400

Table 2 Assessment of features of intestinal habits in patients with irritable bowel syndrome
(1) What is the maximum number of times you pass stools (per day/week/month) and what is the minimum?

(2) Are your stools (1 = often, 2 = sometimes, 3 = never) normal, hard, very thin, in little chunks, soft, liquid?

(3)  Do you sometimes (0 = no, 1 = yes) find mucus in your stools, find blood in your stools, have to hurry/rush to the toilet to pass stools, have to 
make efforts to pass stools, get the impression that you have not fully emptied your intestines after passing stools?

(4)  Do you sometimes (0 = no, 1 = yes) find that your stools are more frequent and softer when you are in pain, find that this pain frequently 
fades after passing stools?

(5)  Throughout the past year, how many weeks, approximately, have you been absent from work due to IBS (from 0 = no absence to 
52 = complete absence), working while suffering from IBS (from 0 to 52 weeks)
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Endpoints and sample size

The primary endpoints (outcome measures) in this study 
were the IBS severity index and the QoL score in the entire 
enrolled population. Any differences according to IBS subtype 
and effects on the number of pain locations were considered 
as secondary outcome measures. The sample size calculation 
was based on a two-sided test assessing the percentage change 
(Δ) in IBS severity index and QoL score from baseline to after 
30 and 60 days of treatment. The null hypothesis of no change 
(Δ=0%) was challenged against the alternative hypothesis of a 
15% drop from baseline after treatment (Δ=15%). The standard 
deviation (SD) of the distribution of percentage changes after 
treatment was set equal to 50%, the power to 90% and the 
significance level at 1% to account for multiple testing and 
preserve the overall 5% nominal level. Under these conditions, 
at least N=166 patients were required for the study.

Statistical analysis

For quantitative variables, data were summarized as mean 
and SD. Frequency tables were used for categorical variables. 
To measure the association between two quantitative variables, 
the correlation coefficient was calculated and simple linear 
regression applied. Missing values were not replaced and 
calculations always used the maximum number of data available 
for each variable. For the calculation of the overall QoL score, 
patients with more than 50% unanswered questions were 
excluded. If less than 50% of the questions were unanswered, 
the score was calculated on the basis of the answers available 
and then rescaled to the total allowable 0-100 score. The 
significance of mean changes between visits was assessed using 
the paired Student’s t-test. Linear mixed models were used to 
compare the time evolutions of IBS severity index and QoL 
score in IBS subtypes. Results were considered significant at 
the 5% critical level (P<0.05). All statistical calculations were 
performed using SAS (version  9.4) and R (version  3.2.2) 
software.

Results

Patient characteristics at entry

Patient characteristics at entry are presented in Table  3. 
All subjects who completed the study confirmed adequate 
compliance with treatment. Of the 211 IBS patients who 
entered the study, 205 (97%) had at least one follow-up visit.

The majority of patients (83%) reported medium intensity 
abdominal pain, while abdominal distension was present in 
88% of patients. Enrolled subjects were generally dissatisfied 
with their intestinal habits and believed that IBS had a negative 
impact on their life. The majority of patients (74%) reported a 
feeling of not completely emptied intestine. Pain, when present, 
disappeared after passing stools in the majority of patients. IBS 

generated a mean of 1.5±6.2 weeks of absence from work and 
patients worked while suffering from IBS symptoms for about 
5 months per year.

According to the Rome III criteria [5], 30  patients were 
classified as diarrhea-predominant IBS (IBS-D, 14%, mean 
age 48.2±21.3  years, 12  male), 50  patients suffered from 
constipation-predominant IBS (IBS-C, 24%, 52.9±16.3  years, 
17 male), and 131 had mixed IBS (IBS-M, 62%, 51.2±15.9 years, 
34 male). The three subgroups were homogeneous with regard 
to age (P=0.52) and sex (P=0.22).

The IBS severity index differed significantly according to 
IBS subtypes, with IBS-D patients having the highest mean 
score (268±69.0), compared to IBS-C (221±62.3) and IBS-M 
(206±72.6) patients (P<0.0001). The IBS QoL score was lower 
in IBS-D patients (46.0±21.5) than in IBS-C (62.2±17.2) and 
IBS-M (62.7±17.0) subjects (P<0.0001). Overall, a negative 
correlation was observed between the IBS QoL score and the 

Table 3 Characteristics of the 211 patients with symptoms of irritable 
bowel syndrome (IBS) at entry

Characteristic Descriptive statistics

Age (years) 51 ± 17

Females, N (%) 148 (70)

Patients with abdominal pain (N, %) 173 (83)

Pain intensity score (0-100) 47 ± 27

Number of days with pain in 10 days 5.8 ± 3.0

Patients with abdominal distension 
(N, %)

186 (88)

Distension intensity score (0-100) 50 ± 25

Satisfaction with intestinal 
habits (0-100)1

62 ± 20

Maximum no. of evacuations/week 20 ± 14

Minimum no. of evacuations/week 7.6 ± 7.1

Mucus in stools (N, %) 81 (38)

Rush to toilet (N, %) 145 (69)

Efforts to pass stools (N, %) 115 (55)

Not completely emptied intestine
 (N, %)

157 (74)

Stools more frequent and softer when 
in pain (N, %)

136 (65)

Pain fades after passing stools 145 (69)

No. of weeks absent from work due 
to IBS 

1.5 ± 6.2

No. of weeks working suffering 
from IBS

20 ± 19

IBS severity index (0-400) 218 ± 73

IBS QoL score (0-100)2 60 ± 19

No. of abdominal pain locations 2.2 ± 1.5
Values are number of patients (%) or mean ± SD; 1range 0 very 
satisfied - 100 very unsatisfied; 2range 0 (IBS has no impact on 
QoL) - 100 (IBS has maximal impact on QoL)
QoL, Quality of life
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IBS severity index (r=-0.71, P<0.0001) (Fig.  1), whereas the 
IBS severity index was positively correlated with the number of 
abdominal pain locations (r=0.42, P<0.0001).

Treatment efficacy

In the whole group of patients, a significant reduction 
(29±23%) in the IBS severity index was achieved after 30 days 
of treatment, with a further significant reduction (17±35%) at 
the end of the follow up (P<0.0001, Fig. 2). The decline in IBS 
severity index followed the same path in the 3 IBS subtypes, 
being more pronounced in IBS-D patients (P=0.007, Fig. 2). At 
the end of the follow up (60 days), the three subgroups reached 
similar values (142±50.2, 132±68.1 and 113±63.6 for IBS-D, 
IBS-C and IBS-M, respectively, P=0.052). Until the end of the 
study no adverse event was reported in response to therapy.

Overall, the IBS QoL improved from baseline, reaching a 
mean increment of 31±40% during the 60  days (Fig.  3). The 
linear mixed modelling of data showed that the greatest increase 
was in the IBS-D patients (70.4±70.9%), as compared with the 
IBS-C (24.5±26.5%) and the IBS-M subjects (25.3±29.6%, 
P<0.0001). After 60 days of treatment, however, the QoL score 
remained significantly lower in the IBS-D subtype (63.9±17.9) 
than in IBS-C (74.0±14.3) and IBS-M (73.9±15.1) patients 
(P<0.0001, Fig. 3).

Overall, the number of different pain locations dropped from 
2.2±1.5 at baseline to 1.6±1.3 and 1.2±1.1 after 30 and 60 days 
of treatment, respectively (P<0.0001). At the end of the follow 
up, in the whole group of subjects, the relationships between 
the IBS severity index and IBS QoL (r=-0.64, P<0.0001) and 
between the IBS severity index and the number of abdominal 
pain locations (r=0.34, P<0.0001) were still present.

Overall, the maximum number of weekly evacuations 
decreased from 20±14 at entry to 15±10 after 30 days (P<0.0001) 
and to 14±9 after 60  days of treatment (P<0.0001  vs. entry, 
P=0.0079 vs. 30 days). The minimum number of evacuations 
fell from 7.6±7.1 at entry to 6.6±5.2 after 30 days and to 5.9±3.5 
after 60 days (P<0.0001).

Neither the age nor the sex of enrolled subjects influenced 
the observed variations in the IBS severity index, in the overall 
QoL or in the maximum and minimum number of evacuations 
per week. The reduction in the number of locations of 
abdominal pain was more pronounced with increasing age, but 
was not influenced by sex (data not shown).

Discussion

The results of the present study confirm and expand previous 
observations about the positive effects of prolonged therapy with 
bio-optimized extracts of turmeric and essential oil of fennel in 
adult IBS patients. IBS depends on a complex panel of mechanisms 
that mainly include genetic  [8] and psychosocial factors [9], 
altered gastrointestinal motility  [1], visceral hypersensitivity 
[10,11], inflammation and hyperalgesia [12,13], and disordered 
intestinal microbiota [14]. Thus, the therapeutic approach to 
IBS requires tools that can potentially target the largest number 
of these elements. It has been previously shown in vitro that 
curcumin, the active component of turmeric (derived from the 
root of the plant Curcuma longa), displays therapeutic, preventive 
and anti-inflammatory activities through the modulation of a 
number of molecular targets (i.e., transcription factors, enzymes, 
cell cycle proteins, cytokines, receptors, cell surface adhesion 
molecules), influencing their gene expression [15].

Figure 2 (A) Irritable bowel syndrome (IBS) severity index at entry and after 30 and 60 days of therapy with bio-optimized extracts of turmeric 
and essential oil of fennel in 211 IBS patients. (B) Progressive decline in the IBS severity index during 60 days of therapy, according to IBS subtype 
IBS-D, IBS diarrhea-predominant; IBS-C, IBS constipation-predominant; IBS-M, IBS mixed-type
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In particular, curcumin’s anti-inflammatory and immune 
modulating properties mainly derive from the capacity to 
inhibit the expression of inducible nitric oxide synthase[16], 
nuclear factor kappa-light-chain-enhancer of activated B 
cells [16,17], cyclooxygenase-2 [18], microsomal prostaglandin 
E2 synthase-1 [19], lipoxygenase-5 [19], and many pro-
inflammatory cytokines, such as interleukin (IL)-1, IL-2, IL-
6, IL-8, IL-12 and tumor necrosis factor-α [20,21]. Curcumin 
has also been recently identified as a common NLRP3 
inflammasome activation inhibitor [22], and is potentially 
able to downregulate mammalian target of rapamycin 
complex 1 signaling in the intestinal epithelium, with relevant 
implications for both tumorigenesis and inflammation [23]. 
These properties, together with a marked anti-apoptotic effect 
protecting intestinal cells from inflammatory damage [24,25] 
and a modulating effect on chronic intestinal inflammation that 
can reduce intestinal barrier dysfunction [26,27], led curcumin 
to be suggested as a treatment for several chronic diseases [27], 
including IBD [28]. Furthermore, because of its capacity to 
modulate cell signaling proteins and gene expression and to 
inhibit cell proliferation, invasion and angiogenesis [29], with 
favorable effects on colon cancer [30,31], the administration 
of curcumin has also been considered in cancer therapy [32].

In animal models of colitis, curcumin has been shown to 
reduce mucosal injuries [33-35] and is traditionally employed 
in oriental and western herbal medicine to treat abdominal 
pain and bloating. In humans, dietary turmeric is able to 
activate bowel motility and to favor carbohydrate colonic 
fermentation  [36]. Furthermore, curcumin (72-144  mg 
daily for 8  weeks) has been shown to decrease the extent of 
abdominal pain and to improve QoL in IBS patients [37]. 
On the other hand, the main component of fennel seed oil, 
anethole, is potentially able to act positively on different 
pathogenic mechanisms of IBS, since it has antimicrobial 
activity [38] and anxiolytic effects  [39] and is able to exert a 
relaxant effect on smooth muscle [40,41], possibly through 
potassium channel opening [41]. In a randomized, placebo-
controlled trial in infants, fennel seed oil was able to 
significantly decrease the intensity of infantile colic without 
causing side effects  [42]. This therapeutic effect has been 
confirmed by a recent systematic review of interventions in 
breast-fed infants [43]. The efficacy of fennel in reducing 

abdominal pain has also been suggested by a preliminary 
report involving adult IBS patients [44]. Taken together, these 
previous findings should justify the combination of the two 
herbal products as a possible and useful therapeutic tool in IBS 
patients. In fact, observations from an Italian multicenter study 
indicated that the nutraceutical combination of curcumin and 
fennel essential oil was able, during one month of therapy, 
to clearly improve both symptoms and QoL in IBS patients 
enrolled in tertiary clinical centers [2]. Data from the present 
series, derived from a larger number of patients, confirm these 
positive effects in a “real-life” context of subjects enrolled by 
GPs (thus not in specialized clinical centers) and in a different 
geographical area (Belgium). This last finding, in particular, 
seems relevant, since different dietary habits are strongly 
involved in the generation of symptoms in IBS patients [3] and, 
at least theoretically, the efficacy of pharmacologic approaches 
might be limited by an unfavorable diet. In this respect, it has to 
be underlined that low adherence to a Mediterranean diet (the 
typical diet in Italy) may trigger gastrointestinal symptoms in 
IBS patients [4]. Further insights into this topic may be found 
in the literature [3,45].

According to the results of the present study, the different 
cultural and dietary habits in the explored area (Belgium), as 
compared to a typical Italian context (Mediterranean diet), do 
not seem to limit the therapeutic efficacy of the combination 
of turmeric and essential oil of fennel in adult IBS patients. 
Furthermore, although it has been reported that IBS symptoms 
present more in women and in young adults, our data also show 
that the beneficial effects of the proposed therapy on symptom 
severity were independent of the enrolled subjects’ age and sex. 
Within one month, starting therapy with the highest dosage 
(two capsules b.i.d.) led to a marked improvement in the 
severity of symptoms and in intestinal habits (i.e.  frequency 
of normal evacuations, proportion of patients with mucus in 
stool, effort to pass stools, impression of empty intestine after 
evacuation, abdominal pain), significantly improving the 
patients’ QoL. Notably, these positive therapeutic effects were 
also evident between 30 and 60 days with a lower dose of the 
nutraceutical combination (two capsules q.d.), during which 
further improvement was seen in both QoL and severity index.

The results of our study showed that IBS-D patients had the 
worst clinical picture at entry, with the highest IBS severity index 
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and the lowest QoL score as compared with the other two IBS 
subtypes. These results are in line with previous observations 
showing that IBS-D patients have more work absenteeism, 
more presenteeism, and greater overall work productivity loss 
than controls, pointing to the need for effective therapies in this 
subgroup of IBS subjects [46]. In the present series, however, 
IBS-D patients also showed the most pronounced response 
to therapy considering both scores, although at the end of the 
follow up the QoL remained lower, compared with the IBS-C 
and IBS-M subgroups. Further studies are needed in order to 
evaluate the possibility of a progressive clinical improvement 
following more prolonged treatment and/or higher dosage of 
the examined nutraceuticals.

Additional studies should also better explore the therapeutic 
effect of the proposed nutraceutical combination at lower doses 
(in particular in IBS-C and IBS-M subjects), and compared 

greater therapeutic efficacy on both IBS symptoms and QoL [2].
Since the present study was not designed to observe patients 

further after treatment withdrawal, studies should also be 
targeted to explore symptom recurrence after the suspension 
of therapy and, in view of previous results of beneficial effects 
in IBS patients of curcumin [37] and fennel seed oil [44] given 
separately, to assess if the association of these components is 
able to give better results than either component alone.

In conclusion, results from this “real-life” study show that 
the combination of curcumin and fennel essential oil might 
represent a useful therapeutic approach in IBS patients, given 
its beneficial effects on both symptoms and QoL, at least within 
the time range (i.e. 2 months) observed in this study. The effect 
occurs irrespectively of age, sex, initial severity of symptoms 
and IBS subtypes. Further clinical and experimental studies 
should be oriented to better explore the ultimate mechanisms 
of action of this nutraceutical combination.
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Summary Box
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