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Quebracho (150 mg), Conker Tree (470 mg) and M. balsamea 
Willd oil (0.2 mL) extracts or placebo. The Quebracho extract is 
standardized to 80-82% polyphenol content with 72-74% soluble 
tannins, primarily consisting of profisetinidin subunits as part of 
trimeric, tetrameric and pentameric condensed tannins (~75%) 
determined by MALDI-TOF and 1H- and 13C-NMR fingerprint 
analysis. The Conker Tree extract is standardized to 20% saponin 
content by UV-Visible spectrophotometry and High Performance 
Thin Layer Chromatography (HPTLC) densitometry. Finally, pure 
peppermint oil content from M. balsamea Willd was determined 
by specific gravity, angular rotation and refractive index (USP29). 
The amount of each ingredient in the study product was determined 
empirically based on the highest, non-toxic commercial available 
amount of tannins in the Quebracho, saponins in Conker Tree, and 
peppermint oil in M. balsamea Willd extracts which have been 
consumed as part of foods so that they could be combined in a single 
capsule for ease of dosing. Any other medications used to treat IBS-C 
as well as narcotics were not permitted and no rescue medication 
for IBS, constipation, or bloating was allowed for the duration of 
the study. Any unused study product was collected at the end of the 
study.

Outcomes
A 7 point Likert scale for IBS was administered at baseline and 2 
weeks[25]. Questions were totaled to create subscores for constipation, 
bloating, and a total constipation plus bloating score.

Randomization and Blinding
Simple randomization was used for this study at a 1:1 ratio. The 
sample size is sufficient for the analysis to evaluate an exploratory 
response of the blended extract (n=8) and placebo (n=8). The 
blended extract and the matching placebo had a similar color and 
was encapsulated to assure that the participants in each group as well 
as the health care providers could not tell them apart. The blind was 
held by the statistician until completion of all data collection for all 
participants.

Statistical Methods
Scores for constipation, bloating, and a total constipation plus 
bloating were reported as means plus standard deviations. Each 
subject was evaluated at baseline and the end of study (EOS) at 
2 weeks. These results were analyzed using a repeated measures 
analysis of variance model that included terms for treatment group, 
time of symptom scores, and the interaction between group and time. 
Paired t-tests were used to compare changes over time within each 
treatment group. Wilcoxon two-sample tests were used to compare 
treatment groups at each time point. Significance was defined as p < 
0.05. All analysis was performed using SAS 9.4 (SAS Institute, Inc., 
Cary, NC).

RESULTS
Subjects in this randomized, double-blind single-site study ranged in 
age from 23 to 57 years (mean=38 years). There were 13 females and 
3 males initially enrolled. The subjects were primarily Caucasian in 
the study, with two Hispanic and one of Middle Eastern participant. 
These IBS-C patients had been diagnosed for several years with 
uncontrolled constipation and bloating. Post study results were 
only available for 13 of 16 participants. Two placebo and one 
subject administered the blended extract did not report results. All 
participants reporting results did not have any unused study product 
remaining at the end of the study suggesting that 13 of 16 participants 
were compliant with taking each study intervention.
    The repeated measures analysis of variance tests showed a 
significant time x group interaction for the percent improvement of 
constipation, bloating and the total scores. Within group changes 
comparing at EOS (Post) to baseline (Pre) scores demonstrated a 
significant improvement in the extract group but not in the placebo 
group for constipation, bloating and the total score (Table 1). 
    Similar results were found using a Wilcoxon Two-Sample Test 
comparing extract to placebo at baseline and EOS. At baseline there 
was no statistical difference between extract and placebo, but by EOS, 
the extract showed significantly better symptom management (Table 2). 

Table 1 Comparison of Post- vs. Pre- Scores for Extract and Placebo Groups.

Description
Extract
    Post-Pre Avg Constipation
    Post-Pre Avg Bloating
    Post-Pre Avg Score
Placebo
    Post-Pre Avg Constipation
    Post-Pre Avg Bloating
    Post-Pre Avg Score
*Significant Response.

N
 
7
8
7
 
6
8
6

Mean
 
1.96
4.13
2.62
 
0.33
0.31
0.28

Std Dev
 
1.055
1.188
0.886
 
0.408
0.458
0.39

Median
 
1.5
4.25
2.5
 
0.38
0.5
0.33

Minimum
 
0.75
2
1.17
 
-0.25
-0.5
-0.33

Maximum
 
3.75
5.5
4
 
0.75
1
0.67

Paired  T-Test, p-value
 
0.004*
<0.001*
<0.001*
 
0.102
0.095
0.141

Table 2 Pre- and Post-Administration of Extract Compared to Placebo.

Description

Pre Avg Constipation

Pre Avg Bloating

Pre Avg Score

Post Avg Constipation

Post Avg Bloating

Post Avg Score

*Significant Response.

Group
Extract
Placebo
Extract
Placebo
Extract
Placebo
Extract
Placebo
Extract
Placebo
Extract
Placebo

N
7
6
8
8
7
6
7
6
8
8
7
6

Median (25%, 75%)
2.50 (1.25, 2.50)
1.25 (1.25, 1.50)
1.25 (0.75, 2.00)
1.00 (0.25, 2.00)
2.17 (1.17, 2.33)
1.33 (1.17, 1.83)
4.25 (4.00, 4.25)
1.63 (1.50, 2.00)
5.50 (5.00, 6.00)
1.25 (1.00, 2.00)
4.67 (4.50, 4.83)
1.58 (1.50, 1.83)

Mean (SD)
2.14 (0.73)
1.38 (0.21)
1.25 (0.76)
1.13 (0.95)
1.90 (0.57)
1.42 (0.36)
4.11 (0.45)
1.71 (0.51)
5.38 (0.69)
1.44 (0.73)
4.52 (0.49)
1.69 (0.45)

Min, Max
1.00, 3.00
1.25, 1.75
0.00, 2.00
0.00, 2.50
1.00, 2.33
1.00, 1.83
3.25, 4.75
1.00, 2.50
4.00, 6.00
0.50, 2.50
3.50, 5.00
1.17, 2.50

Mean Score
8.57
5.17
8.81
8.19
8.64
5.08
10
3.5
12.5
4.5
10
3.5

P- Value

0.104

0.788

0.095

0.0034*

<0.001*

0.003*



    The plot of individual subject scores for constipation and bloating 
before and after administration of either the extract or placebo is 
shown in Figure 1. 
    Finally, there were no dropouts or reported AEs during the course 
of the study or changes in concomitant medications for comorbid 
conditions.
    Though this study has a small number of patients, the results 
demonstrate that a blended extract of Quebracho, Conker Tree and M. 
balsamea Willd can dramatically improve constipation and bloating 
in patients with IBS-C compared to placebo. This is the first report of 
this combination of ingredients for the management of symptoms in 
IBS-C patients.

DISCUSSION 
Irritable bowel syndrome with constipation represents a difficult to 
treat, intractable problem especially in women that effects quality of 
life and work productivity[3,7-9]. Mönnikes has found that IBS patients 
have worse health-related quality of life even compared to patients 
with diabetes and end-stage renal disease[34]. Symptoms such as 
altered bowel movements, abdominal pain, bloating and distension 
drive this worsening effect on life functions. It is estimated that over 
90% of IBS patients suffer from bloating which is directly linked to 
abdominal pain and distention[35]. These symptoms may be caused 
SIBO or dysbiosis. Better symptom management is needed, even 
with currently marketed FDA-approved drugs which have been 
shown to be safe and effective.
    Like many approaches to human health which begin in animal 
husbandry such as probiotics[36] and oral serum-derived bovine 
immunoglobulin[37], the blended extract tested in this study has its 
origins in reducing gas emissions in ruminants[38]. Fermentation of 
grasses and other forage in the bovine gut leads to gas production 
reducing the utilization of feed sources adversely affecting meat and 
milk production[28-30]. Therefore, a variety of tannins have been used 
as feed additives to decrease gases such as hydrogen and methane 
in cows and other animals. In the human digestive tract, bacteria in 
the colon, but also those in the small intestine, can ferment certain 
foodstuffs to hydrogen and methane[39]. It has been found that 
individuals with a higher incidence of SIBO or who experience more 
bloating and distention seem to produce more hydrogen and methane 
which can lead to abdominal pain and constipation[40]. Addition of 
tannins in patients who have bloating, distention and constipation 
may help to manage these symptoms and improve quality of life for 
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these individuals similar to the use of these agents in ruminants.
    Tannins like those purified from the Quebracho tree have over 
50 years of safe use in wine[41]. Tannins serve as antiradical sinks 
and antioxidants. The latter activity may be especially important 
for hydrogen binding near neutral pH found in the upper intestine. 
Tannins also nonspecifically bind dietary fiber which may make it 
less susceptible to fermentation[42]. These highly branched polyphenol 
molecules have been additionally found to disrupt bacteria lipid 
bilayers acting as bacteriostatic agents[27]. Conker Tree extract which 
contains the antimicrobial escins[31], also known as saponins, can 
also reduce the production as well as emission of methane[32,33]. 
Escins have further been found to increase GI motility and transit 
through the ileus in mice[43] and improve time to recovery of 
passage of gas, GI sounds and bowel movements in postoperative 
colorectal surgery patients[44]. Though patients were not assessed for 
abdominal discomfort in this study, the M. balsamea Willd extract 
which contains peppermint oil would be expected to help manage 
this symptom that typically accompanies bloating and constipation 
in IBS patients[22,45]. Peppermint oil has also been shown to act as 
an antispasmodic attenuating contractile responses to acetylcholine, 
histamine, 5-hydroxytryptamine, and substance P[46]. Further 
experimentation is needed to determine the additive or synergistic 
effect of tannins, saponins, and peppermint oil on bacterial 
populations in the small intestine, stimulation of motility and effects 
on abdominal pain.
    It is possible that the blended extract could also be utilized in 
patients with IBS-D who have also been diagnosed by breath test 
with SIBO. Sachdeva et al[47] found that there was a statistical link 
between patients with IBS-D, female gender, and bloating that was 
also a predictor of SIBO in effected populations. Therefore, it is 
possible that the tannins in the blended extract could act as a sink for 
hydrogen ions generated by invasive bacteria in the small bowel of 
IBS-D patients. There is also data to support the use of peppermint oil 
for abdominal pain in this population[22]. It is unknown what effect, 
however, saponins Conker Tree Chestnut would have on diarrheal 
symptoms. This would have to be tested clinically in IBS-D patients 
with SIBO.
    The results demonstrated in this small placebo-controlled study 
showed a statistically significant reduction of abdominal bloating 
and constipation (Figure 1) in two weeks for a group administered 
the blended extract of Quebracho, Conker Tree, and M. balsamea 
Willd compared to the placebo group which continued to experience 
these symptoms unabated. Limitations of this study are the small 

Figure 1: Percent Improvement in Constipation (A) and Bloating (B) Before and After Extract Administration Compared to Placebo.
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