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David Wisharte] eJall tiARIshe 4 Booly] o] &
FPseltha 71esa otk (5). AFAE B, HE A F
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FAFH 5 A AR W BUER. Sl F Fi 2

E 1. AR =4 7)719] H]x (5)

HelE B4k FokelH Ho| 7 i 4
EF AF9 #HE HopE &
(nutrimetabolomics) o|g}a % B2tk

3 o oFoh AbA) 3

Technology Advantage Disadvantage
® Quantitative ® Not very sensitive
® Non-destructive ® Expensive instrumentation
® Fast (2-3 min/sample) ® Large instrument footprint
® Requires no derivitization ® Cannot detect or ID salts and inorganic ions
NMR ® Require no separation @ Cannot detect non-protonated compounds
Spectroscopy ® Detects al organic class§ ® Requires larger (0.5 mL) samples
® alows ID of novel chemicals
® Robust, mature technology
® Can be used for metabolites imaging (fMRI)
® Large body of software and database for
metabolite ID
® Robust, mature technology ® Sample not recoverable
® Relatively inexpensive ® Requires sample derivitization
® Quantitative (with calibration) ® Requires separation
® Modest sample size need ® Slow (20-30 min/sample)
GC-Mass ® Good sensitivity @ Cannot be used in imaging
spectrometry ® Large body of software and database for ® Novel compound ID is difficult
metabolite 1D
® Detects most organic and some inorganic
molecules
® Excellent separation reproducibility
® Superb sensitivity ® Sample not recoverable
® Very flexible technology ® Not very quantitative
® detects most organic and some inorganic ® Expensive instrumentation
molecules ® Poor separation resolution and reproducibili-
LC-Mass ® Minima sample size requirement ty (vs. GC)
spectrometry ® Can be used in metabolite imaging (MALDI) ® Less robust instrumentation than NMR or
@ Can be done without separation (direct injec- GC-MS
tion) ® Limited body of software and database for
® Has potential for detecting largest portion of metabolite ID
metabolome ® Novel compound ID is difficult

Z3]: Metabolomics: applications to food science and nutrition research (Trends Food Sci. Technol., 19, 2008)
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£X{: Metabolomic analysis of meju during fermentation by
ultra performance liquid chromatography-quadrupole-time
of flight mass spectrometry (UPLC-Q-TOF MS) (Food
Chem., 127, 2011)
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£X{ : Metabolomic approach for age discrimination of
Panax ginseng using UPLC-Q-Tof MS (J. Agri. Food
Chem., 59, 2011)
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£X{ : Applications of metabolomics in nutritional science
(David Wishart, 2008)
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7

Ingestion

Z£X]: The complex links between dietary phytochemicals and human health deciphered by metabolomics, (Mol. Nutr. Food
Res., 53, 1303-1315, 2009)

T2l 6. Phytochemicals2| X|LH CHARA| &4 A (9)
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= 2. Aoje} RIS XIEEXS (5)

Food/diet Biomarkers Biofluid (level)
Black tea galic acid, 4-O-methygallic acid, epicatechin, urine (increased)
kaemperol
Wine galic acid, 4-O-methygallic acid, urine (increased)
Coffee caffeic acid, chologenic acid urine (increased)
Cocoa naringenin urine (increased)
Alcohol ethyl glucuronide, ethyl phosphate, ethyl sulfate urine (increased)
Milk Hippuric acid urine (decreased)
Apple phlorectin urine (increased)
Grapefruit naringenin urine (increased)
Orange hesperectin urine (increased)
Pomegranate elagic acid, demethylellagic acid glucuronide blood (increased)
Citrus fruit naringenin, hesperectin urine (increased)
Garlic alylmercapturic acid urine (increased)

Cooked protei
QOKed protan N(e)-carboxymethllysine

Cooked vegetables apha-carotene

Cooked onions .
methyl quercetin

Fish trimethylamine, trimethylamine-oxide

Mest-rich diet . ) .
trimethylamine-oxide

Vegetarian diet
Carbohydarate rich diet

sdlicylic acid, salicyluric acid
lactate, danine, citrate

lysinoalanine, N(e)-fructolysine,

quercetin glucuronides, quercetin,

1-methylhistidine, creatine, carnitine,

urine (increased)
urine (increased)
urine (increased)
urine (increased)
urine (increased)

urine (increased)

Z3]: Metabolomics: applications to food science and nutrition research (Trends Food Sci. Technol., 19, 2008)
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3. MEMF = A CHAR et RUIEE 5 d2[2hdef et (9)

Intervention

Modified endogenous
metabolites

Subjects
(Samples)

Analytical
technique

Biological hypothesis

Animal study: Normo (5%) or
hyperlipidic (15 and 25%) diets
supplemented or not with (+)-
catechin (0.2% diet) for 6 wk

Non-controlled human study
(parallel design): Low-
phytochemical diet for 2 days
followed by a standard
phytochemical diet for 2 days (apple,
carrot, strawberry drinks)

Animal study: Comparision of a
rye-based diet (whole grain) and a
wheat-based diet (non-whole grain),
each diet for one week

Controlled study: Miso(50g/day) or
soy protein (60g/day) intervention
or one month

6 groups of 8 male
Wistar rats (urine) acid, Dihydroxyquinoline,

LC-TOF T Deoxycytidine, Nitcotinic
Pipecolinic acid

21 healthy women '"H NMR Creatinine, 3-Methylhistidine,

(n=21) and men LC-TOF Hippurate

(n=9) (spot urine)

6 female pigs 'H NMR Betaine, Hippurate after the

(plasma and urine) ~ LC-MS whole-grain diet (rye),
Creatinine after the non-
whole grain diet (wheat)
TMAO, Choline, Creatinine,
Creatine

9 healthy 'H NMR 1\ Methylamine, Dimethylamine

premenopausal

women (24 h urine)

Citrate, Lactate (only after
miso intake)

\l/ Hippurate, Benzoate

/]\ Glutamine, Glutamate (only
after soy intake)

Possible increase in DNA breakdown,
chronic liver dysfunction or peroxisomal
disorders. Possbile inhibition of
microbiota growth by catechin

Possible changes in energy metabolism
and muscle proteolysis intestinal bacterial
metabolism of phytochemicals

Further studies needed to elucidate the
role of betaine and its potential
connection with creatinine excretion in
the health-promoting effect of whole
grain cereals

Changes in glomerular or kidney
functions

Changes 1n lipid and cholesterol
metabolism

Changes in carbohydrate metabolism

Changes in phenyl/benzoate metabolism

Changes in tricarboxylic acid cycle:
Increase in protein breakdown

Z3]: The complex links between dietary phytochemicals and human health deciphered by metabolomics, (Mol. Nutr. Food Res.,
53, 1303-1315, 2009)
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