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What do we know about banana?

v" Highly consumed fruit in different countries. 241 34 a3
g/day g/day g/day
Europe USA Canada

v’ Intake of unripe banana ameliorates diarrhoea in children.  Green Banana Reduces Clinical Severity of Childhood Shigellosis

A Double-Blind, Randomized, Controlled Clinical Trial

Golam H. Rabbani, MD, PhD, FACG, Shamsir Ahmed, MBBS, Md. Igbal Hossain, MBBS, PhD,
Rafiqul Islam, MBBS, MPH, Farzana Marni, MSc, Mastura Akhtar, MSc, and Nashiha Majid, MSc

v’ Biomarkers of banana intake following a meal intervention have not yet been reported.
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Why do we need biomarkers?

v’ Strengthening the information obtained from paper based dietary assessment tools (FFQ,
24HR) is needed.

v The use of biomarkers of intake to determine dietary exposure offers more objective
information.

\\“w(geted metabolom .

Ic‘r

Randomized I
controlled trials

P
il

:l Cohort
| Studies

Biomarkers of intake

Cheung,W et al 2017 A metabolomic study of biomarkers of meat and fish intake
doi:10.3945/ajcn.116.146639

Kristensen M, et al 2017 A High Rate of Non-Compliance Confounds the Study of Whole Grains
and Weight Maintenance in a Randomised Intervention Tria.l doi:10.3390/nu9010055.
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Main Obijective

v Ildentify and validate novel urinary biomarkers of intake of banana using an untargeted
metabolomics approach.

v' Untargeted metabolomics approach in two different platforms (UPLC-QTOF-MS and
GCxGC-MS) to analyse urine samples of two different study designs.

sciforum



3rd International Electronic Conference

on Metabolomics
15-30 November 2018

MRI &
RCT, cross-over LEET The KarMen Study sub et al, 2016 doi: 10.2196/resprot. 5792
n=12
M=6 W=6 n=301
Age:18-40 years Healthy men and women
BMI: 19.01-25.9kg/m? Age: >18 years
Nonsmokers Nonsmokers
Banana 240g + Wash out period 250ml of control drink
150ml of control drink 3 days
—F “ioh. ” 4
‘ Banana 240g + . | n=26 “High-consumers” (176x59 g banana) |
250ml of control drink . Declared intake of
150ml of control drink " o
banana | n=26 “Low-consumers” (87.7112g banana) ‘
24HR questionnaires
‘ n=26 “Non-consumers” |
Standardized ¥, g
Test Food lunch on site O
A 4 |
Run in Period 0oh | 00-01h 01 02-04h 04 . 12-24h
Day1l | DavZ_ \;} < >
S| I v v' 24hurinepool =
di t By Standardized 7y E‘
I:;::: @ dinner at Home @
V' 24hurinein 7 timeintervals £
v 24hurine pool -

sciforum



3rd International Electronic Conference
on Metabolomics
15-30 November 2018

Infrastructure nationale
en métabolomigue et fluxomigue

Data Data Data
UPLC-QTOF-MS . . .
Preprocessing Cleaning Analysis
24h urine pools v BEH shield - Workflow4metabolomics ESI (+) 2,714 v OSC-PLSDA (VIP>2)
Meal intervention RP18 - XCMS for spectral data ESI () 1,289 v'Student paired T test
Study v ;goﬁﬁlu)ilej analysis. (p-FDR<0.05)

gradient - CAMEBA forion

v Impact Il annotation.
Bruker
v ESI(+) and (-)
24h urine pools v’ BEH shield ESI (+) 2,427 v'PLSDA
v'Student T test (p-FDR
Cohort Study RP18 <0.05)

100X41X1,7 VL e .

v’ 25 minute ?glstlc Regression
. with AIC

gradient
v Impact Il

Bruker
v ESI(+)

sciforum



3rd International Electronic Conference

on Metabolomics
15-30 November 2018

Discovery i Barara

ESl (+) Score Plot OSC-PLSDA Banana vs Control POS gcoro

15 43 SD = 16,1663

101250 = 107776 Vol fr
olaiuiig el pestc_Pos VORI PO

e _0,.,.90% 40
Voli_treate_pos Vol VelGatEHESRGS @ b @ | eTLig L

Vold treatC POS __ Vol9 treatC POS

1
(=]

M@g&smise&as,vws_ae&s}o A
- = 0 rea

s® © 00 guigsro
e ©60 @ Volligreats_|

VOO Bt 8 FRTEOS Voi@treatB_POS
25D = 107776

-3 SD = -16,1663

T T T T T T T T T T
2 4 6 8 10 12 14 16 18 20 22
Num
R2X[1] = 0,0858

PS70GP60MAXO_SIMCA2.M2 (PLS-DA): Validate Model Or2
$M2.DA(Banana) Intercepts: R2=(0.0, 0,542), Q2=(0.0, -0,145) na

) i
_________ 5 _m 0.732

wld B R ',—’

0 I ”l”

04

02+ Lo” -
f’ I
ﬂ"’
=
> - ]

02 t T T T T T -

=

500 permutations 1 components

74 ions had a VIP>2
47 ions have a higher intensity
in the banana group

sciforum

M260.0587T1.42 M195.1015T13.99 M234.0431T1.45

1
16 |
147 -
' 15
12 :
1 )
H ° 10 4 14
10 |
R 13 - =
8 8-
& & & &@\

A < < s &
= & @
M354.051T16.72 M131.0701T6.07 M283.0747T5.12

13 ' 1 '
13 - 14 -
i
1 |
12 12 4 H 13 H
1 " 12 -
— 11
H 11 J—
10 10 1
— 10 -
9 _
a a -
8 e 8 - o
3 S >
& & é\w © 'b?fb- .§\
& 5 o I o &

36 ions with p<0.05 BH

\ ¢

31 ions Higher in Banana

All significant ions in
univariate have a VIP>2



3rd International Electronic Conference

on Metabolomics
15-30 November 2018

Discovery
ESI (-
o I treatB M273.0439T16.76 M369.1189T13.99
M258.0441T1.43 - : - :
Score Plot OSC-PLSDA Banana vs Control NEG W restc
16 E 16 | T L
350 = 133373 - J
______________________________________________________________ ! i
2SD = 889151 Vol4treatC - B
Vol2treatC 2 ﬁﬁtreatc VD{%‘W 12 4 12 - 12 !
¥ voreatcg @ @ @Norerc@ @ :
8 (] 10 i w-
[ J C @ Vo ! 10 o o
= !
= 0 Avemme e 5164 PeRE W VormtEats VOITTHESIC 2 - L |
i@ Vol2treats @ @utreat VEEEEEEE @ volstreats —— & ﬁ
5. (Y (o) @ @otreats 5 = o i
5 p—— gy
Vol12treatB 0N
| @Volstreats |\ il SO N IO R IS L &S < & s° &
10 23D = 88disi < © @ s & %
M190.051T9.82 M193.087T16.76 M232.0284T1.45
35D = 133373
-15 T = T T T T T T T T - —_— —
2 4 6 3 10 12 14 16 18 20 22 15 ! 1 15 A !
Num 7 | -
R2X[1] = 0,0893 e 2 o = ST
SIMCA 14 — o ' —
12 o i 124 |
i (===
13 — —_ 10
. e —
BvsC_NEG_normvol_Ps70GP60.M2 (PLS-DA): Validate Model or2 ! 10 . °
$M2.DA(treatB) Intercepts: R2=(0.0, 0,383), Q2=(0.0, -0,16) me 12 - . _
5 -
1 . ==
|
#0879 . . ol o ]
03 N - & &
o

02

=l

i ______________ _m0.713 I & & & S
s B H R..- e
i ——— (== e 22 ions with p<0.05 BH
L
-1 ‘

” r | : : — 22 ions Higher in Banana

500 permutations 1 components

40 ions had a VIP>2 All significant ions in
37 ions have a higher intensity univariate have a VIP>2
in the banana group

sciforum



3rd International Electronic Conference
on Metabolomics

15-30 November 2018

Identification pipeline overview
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Conclusions

* Applying an untargeted metabolomics approach in two different platforms
provided a broader coverage of metabolites and candidate biomarkers for
banana intake.

* Dopamine and serotonin metabolites are among the most discriminant
metabolites following banana intake.

* The combination of m/z 195.1014 and 283.0474 putatively annotated as
methoxyeugenol and 6-OH-TBC sulfate offers a parsimonious biomarker of
banana intake.

* Further validation in independent cohorts is needed using a quantitative

method to further assess the utility of these biomarkers to predict the intake of
banana.
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