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INTRODUCTION
Consumption of polyphenol‐rich foods continues to be the focus of attention because of their putative impact on human health. Tropical highland
blackberry (Rubus adenotrichus) juice is widely consumed from Mexico to Ecuador and represents an important source of ellagitanins and others
phytochemicals for the population. Using blackberry as a model for other tropical fruits, we have shown how metabolomic profiling can be used to
characterize individual exposure to bioactive molecules and their metabolites in a nutritional trial on healthy volunteers.

NUTRITIONAL STUDY DESIGN

CONCLUSION
The metabolomic analysis discriminated the consumption of blackberry juice by the volunteers with more than 60 strong discriminants. Interestingly, the microbial
metabolites of urolithins, urolithin A‐glucuronide and urolithin B‐glucuronide, were the most important discriminants but other ions currently under identification
could also contribute to blackberry juice health effects. Correlations will be searched between all discriminant metabolites and the individual capacity to produce UA
and UB to further investigate inter individual variation in response to blackberry juice intake.

Fourteen Costa Rican men consumed for 8 days a daily
dose of 250mL of a locally produced and well
characterized blackberry juice, as part of a controlled
diet.

1919 ions were detected(ESI+ ) in the profiles, of which 226 had statistically a 
different intensity (AVOVA) in the two groups 

STATISTICAL ANALYSIS

CHARACTERIZATION OF VOLUNTEERS

Metabolomic approach determine exposure to bioactive compounds after 
consumption of tropical highland  blackberry (Rubus adenotrichus) juice

The urine metabolome analyzed before (blue) and after (purple) blackberry juice
were clearly distinguished by PLS‐DA (figure A) with a good validation of the
model (Q2cum = 0.744, permutation test n=100). The loading plot shows all
detected ions. Reds points correspond to VIP higher than 2 and green points
correspond to VIP higher than 1,5 (figure B).

Urolithin A glucuronide 

Urolithin B glucuronide 

290 VIP>1.5
64 VIP>2

OSC‐PLS‐DA score plot (24h urines)

Q2cum=0.74
CV ANOVA= 1.2x10‐5

Water
Blackberry juice

OSC‐PLS‐DA loading plot (1919 detected ions)

A

B

Urolithin A  producers

Espín et al, 2013

The identification of the other strong discriminants  is in progress (analysis using ultra‐high resolution  MS, LTQ Orbitrap)
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Urolithin B producers

0

200

400

600

800

1000

1200

A1
‐0
1

A2
‐0
1

A3
‐0
1

A4
‐0
1

A5
‐0
1

B1
‐0
1

B2
‐0
1

B3
‐0
1

B4
‐0
1

B5
‐0
1

N
1‐
01

N
2‐
01

N
3‐
01

N
4‐
01

N
5‐
01

A1
‐1
4

A2
‐1
4

A3
‐1
4

A4
‐1
4

A5
‐1
4

B1
‐1
4

B2
‐1
4

B3
‐1
4

B4
‐1
4

B5
‐1
4

N
1‐
14

N
2‐
14

N
3‐
14

N
4‐
14

N
5‐
14

0

200

400

600

800

1000

1200

A1
‐0
1

A2
‐0
1

A3
‐0
1

A4
‐0
1

A5
‐0
1

B1
‐0
1

B2
‐0
1

B3
‐0
1

B4
‐0
1

B5
‐0
1

N
1‐
01

N
2‐
01

N
3‐
01

N
4‐
01

N
5‐
01

A1
‐1
4

A2
‐1
4

A3
‐1
4

A4
‐1
4

A5
‐1
4

B1
‐1
4

B2
‐1
4

B3
‐1
4

B4
‐1
4

B5
‐1
4

N
1‐
14

N
2‐
14

N
3‐
14

N
4‐
14

N
5‐
14

UA‐glucuronide  ion

UB‐glucuronide  ion

Aglycone fragment ion

Aglycone fragment ion

A          B          N A          B          N

A          B          N A          B          N

A          B         N A          B         N

A           B         NA           B         N

IDENTIFICATION OF THE UROLITHINS AS MAJOR DISCRIMINANTS IONS
The mass spectra of the discriminant ions show the parent ions, in both cases mono‐glucuronide
derivatives, as well as correlated fragments and adducts. The major ion in both cases corresponds to the
in‐source fragmentation into aglycone. The chromatograms of the aglycone fragments at RT 9,78 and
10,92 for UA and UB respectively, show the marked intensity increase after blackberry juice consumption.

After blackberry juice After blackberry juice

24hr urines collected before and at the end of the
supplementation were analyzed with a non‐targeted
high‐resolution mass spectrometry (UPLC‐Qtof)
method.

After pre‐processing of
LC‐QTof data, statistical
analyses were applied:
‐ ANOVA ( R )
‐ PCA and OSC‐PLS‐DA

on log‐pareto data
(SIMCA 13.0)

Blackberry’s metabolite database creation:
Compilation of blackberry composition data

List of discriminant ions: 
Identification

ANALYSIS

+ In silico prediction of blackberry phytochemical 
metabolism and MS/MS fragmentation

IONS pcgroup rtbin Mass VIP1M6PLSDA ANOVA
np229.048T9.8 31 9.8 229.0482273 6.87399 4.62953E‐09
np230.052T9.8 31 9.8 230.0521491 6.98476 5.10872E‐09
np427.064T9.8 31 9.8 427.0638807 4.59507 2.5668E‐07
np459.004T9.8 31 9.8 459.0038509 6.33497 2.99756E‐07
np405.079T9.8 395 9.8 405.0789828 4.50862 0.000117618
np422.109T9.8 31 9.8 422.1089726 4.09138 0.000269201
np245.044T9.8 394 9.8 245.0442624 2.48136 0.010726025
np561.311T9.8 29 9.8 561.3112447 2.39753 0.014666772
np579.338T9.8 29 9.8 579.3379904 2.49437 0.01578407
np578.339T9.8 29 9.8 578.3394357 2.46955 0.025698493
np610.393T9.8 10 9.8 610.3926353 1.50863 0.072956473
np609.391T9.8 10 9.8 609.3905702 1.43071 0.075534948
np562.314T9.8 29 9.8 562.3139445 1.87666 0.077006571
np608.387T9.8 10 9.8 608.3868541 1.35175 0.115623067
np222.111T9.8 459 9.8 222.1114201 1.23059 0.130740148
np591.361T9.8 10 9.8 591.3605788 1.24755 0.14949229
np613.341T9.8 10 9.8 613.3414056 1.05543 0.20876332
np629.315T9.8 10 9.8 629.3148021 1.2002 0.231336896
np476.329T9.8 10 9.8 476.3286166 0.675408 0.410663185
np491.312T9.8 393 9.8 491.3122654 0.569671 0.423993161
np475.326T9.8 10 9.8 475.3258824 0.635357 0.443174859
np453.341T9.8 10 9.8 453.3412379 0.493138 0.495042623
np454.347T9.8 10 9.8 454.3472886 0.385851 0.599375006
np433.114T9.8 393 9.8 433.1139022 0.0548672 0.917375533

Online databases

We identified three types of subjects: the
producers of urolithin A (A), the producers of
urolithin B (B) and the weak urolithins producers
(N) after consumption of blackberry juice (purple
columns). (Blue columns correspond to
consumption of water)


