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Application of LC-MS technique in metabolite and metabonomic research of traditional Chinese medicine

ZHANG Bin, LOU Zi-yang”
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[Abstract] Traditional Chinese medicine (TCM) and natural products are widely metabolized in organism. Due to the
complexity of their metabolic pathways and “multiple components, multiple targets and the overall regulation functions” of TCM
and natural products in organism, metabonomics have been widely applied in researches on TCM metabolites and
pharmacodynamic mechanism. However, metabonomics study needs the information of large amount of exogenous and
endogenous metabolites in the biological fluids, which requires more powerful analytical techniques. This paper reviewed liquid
chromatography coupled with mass spectrometry (LC-MS) techniques commonly applied in TCM metabolite and metabonomics
researches. We summarized and comparatively analyzed the data of 23 literatures we retrieved from Pubmed database. We

focused on the advantages and disadvantages of various LC-MS techniques in TCM metabonomics studies; the advantages of

UPLC-Q-TOF/MS were introduced in a detained manner, hoping to cast new lights on TCM metabonomics researches.
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Tab 1 Comparison of different MS parameters
Index Time of flight Quadrupqle* Ton trap Triple quadrupole Quadrupole-ion trap
time of {light

Sensitivity High High Moderate-high Low High

(Full scan mode)
Selectivity Low High Low Low High
Accuracy High High Moderate-high High High
Dynamic range Low Moderate-high Moderate-high High Moderate-high
MS» No Yes Yes Yes Yes
Data acquisition speed High High Low/moderate Low/high Moderate-high

Accurate mass and
high selectivity

High

Accurate mass and
high sensitivity

Moderate-high

Function characteristics

Price

(3D trap/linear trap) (depending on scan mode)

MS» Neutral loss and good

product ion scanning

High

Neutral loss

Moderate-high Moderate-high
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Tab 2 Application of LC-MS in TCM metabolite and metabonomics researches

Liquid
Subject Bi?llsigcﬁal Chr()matlography Mass spectrometry Run time and detected substances 13;2:47
UPLC HPLC Q-TOF TOF IT TQ QIT
Scopolamine Rat urine - N - - - N 18 metabolites were detected in 8 min [22]
PHY906 Human plasma - N - - - - N 57 compounds and 27 metabolites were [23]
identified in 40 min
Morning Glory Seed Rat urine < - - - - N4 - 12 metabolites were detected in 17 min [24]
Xindi soft capsules Rat urine N - N - - - - 7 metabolites were identified in 20 min [25]
Liu Wei Di Huang Wan Rat urine N - N4 - - - - 20 metabolites were identified in 13 min [26]
TTE-50 Rat bile - N4 - - N - - 16 tanshinones and 17 phase | [27]
metabolites were identified in 60 min
Shaofu Zhuyu decoction Rat plasma N - N4 - - - - 12 parent components and 9 metabolites [28]
were identified in 20 min
Glechoma longituba extract ~ Rat plasma and urine N - N - - - - 80 metabolites of 9 parent compounds [29]
were detected in 20 min
Decoction of Ginseng Rat plasma N - N - - - - 45 major ginsenosides and 21 metabolites [30]
were identified in 18 min
Cryptotanshinone Rat bile - N4 - - N - - 19 phase | and 6 phase || metabolites [31]
were identified in 20 min
Puerarin Rat bile and plasma - N - - - N - 4 metabolites were identified in 10 min [32]
Salvianolic acid B Rat bile and feces - N - - N - - 4 biliary and 5 fecal metabolites were [33]
identified in 50 min
Danshensu, caffeic acid, ferulic Rat plasma, bile, - N - - < - - 19 metabolites were detected and [34]
acid and isoferulic acid urine and feces identified in 40 min
Oxymatrine Rat urine - N4 - - J - - 6 phase | metabolites and the major [35]
metabolite matrine were detected in 15 min
Ephedrine Rat urine - N4 - - N - - 3 phase | metabolites were identified [36]
in 20 min
Tectoridin Rat bile, feces, intestinal - N - - N - - 6 metabolites of tectoridin in urine, [37]
tract and liver 3 metabolites in faeces, 1 metabolite
in intestinal tract and 4 metabolites
in liver were identified in 30 min
Aesculin Rat urine N N 6 metabolites were identified in 35 min [38]
Baicalin Rat plasma, bile, - < - - Ni - - 3 metabolites were identified in 45 min [39]
urine and feces
Ligusticum chuanxiong Hairless mouse J N 3 metabolites were identified in 18 min [40]
urine and feces
Angelica Rat plasma N - - N - - - 6 metabolites were identified in 15 min [41]
Flavones of epimedium Rat serum - N - - N - - 25 metabolites were identified in 80 min [42]
Palmatine Rat urine - N - - - - N, 6 phase | and 2 phase || metabolites [43]
were identified in 6 min
Iridoid glycosides of gardenia Rat plasma - N - - - N - 7 metabolites were identified in 16 min [44]

UPLC: Ultra-performance liquid chromatography; HPLC:. High-performance liquid chromatography;

IT: Ion trap; TQ: Triple quadrupole; Q-1T: Quadrupole-ion trap
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