RESEARCH

N T NUTRAfoods

& p’ 2007 6(3) 13-17

EFFECT or A GREEN DECAFFEINATED COFFEE EXTRACT

oN GLYCAEMIA

A Pilot Prospective Clinical Study

SUMMARY

A green decaffeinated coffee extract* (GDCE) rich
in chlorogenic acids with a specific ratio between
5-caffeoylquinic acid and other caffeoylquinic acid
isomers was developed. The aim of the present
clinical study was to determine if GDCE could de-
crease the glycaemia in the post-prandial state in
humans. Fifteen healthy women and men aged be-
tween 18 and 70 participated to the study. All par-
ticipants were used as their own control and were
submitted to an oral glucose tolerance test before
and after supplementation of GDCE. The supple-
mentation consisted of 3 tablets daily for forty
days without diet and exercise changes.

Results indicated a significant decrease (147.8 + 9.3
vs 133 + 8.7 mg/dL; p < 0.05) in post-load gly-
caemia compared to the one obtained before sup-
plementation. Moreover, at the end of the study, a
weight loss of around 3 pounds was noted.

In conclusion, these preliminary results suggest
that GDCE is able to modulate glucose metabo-
lism and that this modulation could have an ef-
fect on weight management.

INTRODUCTION

Hydroxycinnamic acids are one of the major
classes of phenolic compounds. They are pre-
sent in a large variety of fruits and vegetables
(1,2). The major representative of hydroxycin-
namic acids in food is caffeic acid. It largely oc-
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curs conjugated with quinic acid as
(5-caf-
feoylquinic acid) (Fig 1). Coffee,

in chlorogenic acid
one of the most widely consumed
beverages in the world, is the ma-
jor dietary source of chlorogenic
acids.

Chlorogenic acid has antioxidant
properties as shown by its ability
to scavenge various free radicals
when tested in vitro (3-5). More-
over, chlorogenic acid reduces glu-
cose uptake by favouring the dissi-
pation of the Na+ electrochemical
gradient (1) and inhibits the activi-
ty of hepatic glucose-6-phos-
phatase which is implicated in glu-
cose homeostasis (2, 3).

In vivo, when ingested under cof-

Figure 1 Chemical structure of caffeic (A)
and chlorogenic acids (B)
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fee form, chlorogenic acid increas-
es the plasma antioxidant capacity
(4). Chlorogenic acid is also able to
reverse the pro-oxidant effects of
chemicals, such as paraquat, in rats
(5) and has been reported to pre-
vent different cancers and cardio-
vascular diseases in several experi-
mental studies on animal models
(6-10). Therefore, we hypothesized
that chlorogenic acid, by modulat-
ing glucose metabolism and de-
creasing oxidative stress, could
limit overweight, obesity develop-
ment and secondary diseases asso-
ciated with type 2 diabetes melli-
tus or cardiovascular problems.
The aim of the present study was
to evaluate if a green coffee extract
(GDCE) rich in chlorogenic acids,
with specific ratio between 5-caf-
feoylquinic acid and other caf-
feoylquinic acid isomers, could de-
crease the glycaemia in post-pran-
dial state in humans as suggested
by an in vitro study with 5-caf-
feoylquinic acid carried out by
Welsch et al (1).

MATERIALS ano METHODS

Subjects

Initially, eighteen subjects of both
sexes, aged from 18 to 70 were en-
rolled for the trial, with fifteen
subjects completing the study. Sub-
jects were recruited from the gen-
eral population of Bangor, ME,
USA. Three subjects, reported
some discomfort during the trial,
were excluded from the protocol.
One individual had a urinary tract
infection, another had serial
headache over a four-day period,
and the third reported nausea as-
sociated with a 6-pound weight
gain. The subjects with the urinary
tract infection and the headache re-
ported an abatement of their
symptoms following discontinua-
tion of the product.

Exclusion criteria

Subjects who were under the age of 18 or over the
age of 70, those who were non-compliant with test-
ing and taking treatment regimens, those who
were nursing, pregnant, or trying to become preg-
nant, those with insulin-dependent diabetes, those
with uncontrolled hypertension, those with a
known intolerance to any of the components of the
product, those with severe co-morbid disease, that
included cardiac, pulmonary, renal, hepatic, or ac-
tive cancer (this determination was subject to the
study physician), those who consumed medica-
tions or other herbal preparations, those with alco-
hol abuse as determined by provider interviews or
medical history.

Preparation of the green coffee extract

The GDCE (Svetol®, Berkem Development, Gar-
donne, France) was prepared in jars of 60 tablets.
Composition of the product under experimenta-
tion is given in Table 1.

Table 1 Composition of the GCDE tablets

Content mg/tablet

Green coffee extract 200.00

Tricalcic phosphate 28.00

Magnesium stereate 5.6

Microcristalline cellulose 246.4
Study design

Volunteers took 3 tablets daily, 1 tablet in the
morning, 1 tablet at noon and 1 tablet in the
evening with food and a glass of water for forty
days. Each tablet contained 200 mg of GDCE. Each
participant was given treatment sufficient for 40
days (two jars) when they began the study. The
volunteers were asked not to modify their diet nor
their sports activity during this period. Before and
after the supplementation period, volunteers were
submitted to an oral glucose tolerance test (GTT).

Glucose tolerance test

Subjects were asked to fast before (at least 8 h be-
fore) and during this test. They had a baseline glu-
cose serum measurement taken when they arrived
at the clinic (Herbal Research Clinic, Bangor, ME,
USA). Then, each subject was given a standard
glucose sugar load, consisting of eighteen jelly
beans.



A follow-up serum glucose measurement was tak-
en at 1 h (2 draws total). Subjects were asked to re-
frain from eating, drinking (with the exception of
water), smoking or leaving the premises for the
duration of the test.

This prospective, non-randomized, non-blinded,
open label, pilot clinical trial had IRB approval
(Fox Commercial IRB, Springfield, IL, Candace
Woods, Executive Director: IRB # 020411-001).

Body weight measurements
Body weight measurements were taken at the be-
ginning and at the end of the study.

Statistics

Numerical values are mean + SEM. Data were en-
tered into XLStat statistical analysis program. The
paired z-test determined the difference between
values. Differences with p < 0.05 were considered
significant.

RESULTS

Pre-load glycaemia, with or without supplementa-
tion, did not differ significantly (98 + 3.8 vs 103.2 =
3.6 mg/dL respectively) (Fig 2).

After GDCE supplementation for 40 days, post-
load glycaemia decreased significantly compared
to the post-load glycaemia obtained without the
supplementation (147.8 = 9.3 vs 133 + 8.7 mg/dL;
p <0.05, Fig 2).

Moreover, at the end of the supplementation, a
mean weight loss of around three pounds for the
entire group was noted without diet and exercise
changes.

Figure 2 Oral glucose tolerance test with and without GDCE sup-
plementation
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DISCUSSION

Several previous epidemiologic
studies have shown that individu-
als with an average to high daily
consumption of coffee reduced
their risk of developing type 2 dia-
betes (11-14). Weight loss may be
linked with this health effect be-
cause one prospective epidemio-
logic study found that consump-
tion of coffee was followed by low-
er diabetes risk, but only in partici-
pants who had lost weight (15).
Three clinical studies distin-
guished the effect of caffeinated
and decaffeinated coffee (16-18)
and suggested that there are non-
caffeine compounds such as
chlorogenic acids in coffee that en-
hance glucose tolerance. In vitro
and in vivo studies carried out with
the 5-caffeoylquinic acid, the main
chlorogenic acid in coffee, showed
that this phenolic acid is able to
modulate glucose metabolism (1, 2,
18-21). More particularly, Welsch et
al (1) showed that 5-caffeoylquinic
acid reduced glucose uptake by
favouring the dissipation of the
Na+ electrochemical gradient,
which provides the driving force
for active glucose accumulation.
Another study showed that 5-caf-
feoylquinic acid inhibited the glu-
cose-6-phosphatase T1 transporter
in intact rat microsomes (2).

On the basis of all these findings, a
chlorogenic acid-implicated mech-
anism can be proposed to explain
the epidemiological results and the
link with a weight loss. 5-Caf-
feoylquinic acid in the diet could
inhibit glucose absorption in the
small intestine (1), thus limiting in-
sulinemia and promoting lipolysis.
In addition, when glycaemia de-
creases to under 1 g/L, the hepatic
release of glucose into the general
circulation might be limited by in-
hibiting the activity of glucose-6-
phosphatase (2, 3, 22, 23).



16

NuTRAfoods 2007, 6(3)

R E S EARCH

The consequence of these two ac-
tions may lead to a breakdown of fat
reserves as a source of energy lead-
ing to weight loss. However, the
proposed mechanisms depend on
the bioavailability of chlorogenic
acid. Recently, the fate and metabo-
lism of chlorogenic acid (5-caf-
feoylquinic acid) in the gastro-in-
testinal tract of rats were explored to
determine the form under which
this ester of caffeic acid is absorbed
through the gut barrier. After analy-
sis of the content in the different
parts of the gastrointestinal tract, it
appeared that chlorogenic acid is
stable in the stomach and the small
intestine but cleaved into caffeic acid
in the caecum by the microflora (24).
Consequently, stability of chloro-
genic acid in the small intestine is
coherent with glucose absorption in-
hibition in this part of the gut.

Few clinical studies have been car-
ried out on glucose metabolism
and coffee (17,18,25) and none
were done with green (not roasted)
coffee which contains higher
chlorogenic acids concentration
compared to roasted coffee (26).
The present study was carried out
to see if GDCE was able to decrease
glycaemia in the post-prandial state
in humans as suggested by the lit-
erature, this being the first step of
the weight loss mechanism.

The significant decrease of post-
load glycaemia after the GDCE
supplementation with respect to
that before supplementation is in
agreement with results obtained in
in vitro or clinical studies (17,18, 25)
with 5-caffeoylquinic acid or with
coffee beverage respectively. John-
ston ef al (18) compared the effect of
caffeinated and decaffeinated coffee
consumption on 9 healthy volun-
teers and showed that decaffeinat-
ed coffee is able to modulate gas-
trointestinal hormone secretion
(glucagon-like peptide 1 and glu-
cose dependent insulinotropic

polypeptide) and is correlated with glucose uptake,
insulin secretion and thus, post-prandial glycaemia.
Johnston et al (18) suggested that the gastrointestinal
hormone profiles after consumption of decaffeinat-
ed coffee are consistent with delayed intestinal glu-
cose absorption and decreased glycaemia. This
mechanism could be proposed to explain the effect
of the GDCE on the post-load glycaemia. These re-
sults could explain why in epidemiological studies,
regular coffee consumption is associated with a de-
crease of insulino-resistance characterizing the type
2 diabetes. However, other studies must be done
with GDCE to validate this hypothesis.

Although the principal criterion of this study was
not the weight loss, we noted a slight weight de-
crease (3 pounds) at the end of GDCE supplemen-
tation suggesting that modulation of glucose me-
tabolism could have an influence on weight man-
agement. After this prospective clinical trial, we set
up a randomized, double blind, clinical study us-
ing GDCE on volunteers with overweight prob-
lems. This study (27), showed that volunteers were
able to lose weight (mean of 11 pounds) and in-
crease lean mass/fat mass ratio in a significant
manner when they consumed 400 mg of GDCE in
association with a bland low caloric diet during 8
weeks compared to the placebo group.

CONCLUSION

The prospective study presented shows that a de-
caffeinated green coffee extract with a specific ratio
between 5-caffeoylquinic acid and the other chloro-
genic acids, is able to decrease the glycaemia in a
post-prandial state in humans. These results, asso-
ciated with the weight loss seen in the randomized
double blind clinical study (27), supports the fact
that GDCE is able to have a fat burning action via
glucose metabolism regulation.
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