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METHOD FOR PHYTOCHEMICAL SCREENINGMETHOD FOR PHYTOCHEMICAL SCREENING

SomeSome alcoholalcohol extractsextracts of of drieddried parts of parts of 
plants are first plants are first studiedstudied , to , to realizerealize theirtheir
‘‘PhytochemicalPhytochemical IdentityIdentity CardCard ’’. . 

ThanksThanks to to itsits large large combinationcombination of of elutiveelutive
systemssystems and and specificspecific stainingstaining reagentsreagents , , 
HPTLC HPTLC isis the the mostmost fittingfitting technique  to technique  to 
studystudy suchsuch complexcomplex samplessamples ..

This relevant This relevant methodmethod enablesenables us to us to detectdetect
the main components the main components presentpresent in in unknownunknown
extractsextracts , and  , and  constitutesconstitutes ourour first first stepstep of of 
phytochemicalphytochemical characterizationcharacterization ..
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INTRODUCTIONINTRODUCTION

The aim of LABC, belonging to theThe aim of LABC, belonging to the Laboratoires LVMH R&D, is to develop Laboratoires LVMH R&D, is to develop 
active ingredients from plants, for cosmetactive ingredients from plants, for cosmet icic applications.applications.
Our research Our research isis based on the broad diversity of plants. Each plant isbased on the broad diversity of plants. Each plant is
made of made of some specific parts which produce lots of different  metabolitessome specific parts which produce lots of different  metabolites ..
It It contributcontribut es es to givto giv inging a great source of molecules, wha great source of molecules, wh ichich we call we call 
biodiversity inbiodiversity in phytochemical compounds or phytochemical compounds or ‘‘Molecular BiodiversityMolecular Biodiversity ’’ ..

The The selectionselection of plants of plants isis carriedcarried out out throughthrough a a specificspecific approachapproach and and 
phytochemicalphytochemical studiesstudies . . Thanks to our expertise and our worldwide Thanks to our expertise and our worldwide 
network of experts in ethnobotany, botany and pharm acology,network of experts in ethnobotany, botany and pharm acology, wewe cancan
focus onfocus on some parts of some parts of the the plants. Most of them are originalplants. Most of them are original mmedicinal edicinal 
plantsplants andand theirtheir traditionnal usetraditionnal use s ares are a guide for potential effectiveness a guide for potential effectiveness 
on skin. on skin. Because Because mostmost of the time of the time onlyonly a few a few bibliographicbibliographic data data isis
availableavailable , , phytochemicalphytochemical investigations, investigations, especiallyespecially by HPTLC, are by HPTLC, are 
performedperformed in LABC.in LABC.

This This leadsleads to the to the knowledgeknowledge of the composition of of the composition of differentdifferent extractsextracts : : thisthis
isis important not important not onlyonly to to determinedetermine phytochemicalphytochemical and and biologicalbiological markers, markers, 
but but also to ensure also to ensure the the safety of the cosmetic natural ingredientsafety of the cosmetic natural ingredient ss..

HPTLC is a HPTLC is a majormajor step step inin our investigations our investigations withwith the aim the aim of of setset tingting up a up a 
’’phytochemical identity cardphytochemical identity card ’’ of the of the extractsextracts byby phytochemical screening.phytochemical screening.
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CONCLUSIONCONCLUSION

MOLECULAR MAP FOR DIFFERENT PLANTSMOLECULAR MAP FOR DIFFERENT PLANTS FOCUS ON POLYPHENOLIC FIELDFOCUS ON POLYPHENOLIC FIELD

1 1 –– One part : One part : LeavesLeaves

2 2 –– One plant : One plant : EmbeliaEmbelia ribesribes
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System of migration System of migration ::
StationnaryStationnary phasephase : RP18F254: RP18F254SS

Mobile phaseMobile phase : CH: CH33CN/HCN/H22O/HCOOH O/HCOOH 

50 50 5

StainingStaining : : NeuNeu reagentreagent + + PegPeg solution, solution, 
by by sprayingspraying -- in UV in UV atat 366 nm366 nm

TheseThese diagramsdiagrams ((obtainedobtained afterafter phytochemicalphytochemical screening)  screening)  summarizesummarize
the the molecularmolecular diversitydiversity withinwithin the the samesame part of part of differentdifferent plants, and plants, and 
alsoalso withinwithin the the differentdifferent parts of  a parts of  a samesame plant.plant.
The The leavesleaves of plants of plants fromfrom differentdifferent botanicalbotanical familiesfamilies show a show a specificspecific
biodiversitybiodiversity in in termsterms of of kindskinds of compounds. For fruit and of compounds. For fruit and leavesleaves fromfrom
one plant, ratios are one plant, ratios are alsoalso typicaltypical , , accordingaccording to the to the specificityspecificity of the of the 
part.part.

FollowingFollowing the global the global phytochemicalphytochemical
screening, screening, detailsdetails of the of the specificspecific
familiesfamilies cancan bebe obtainedobtained by by furtherfurther
investigations. investigations. 
The HPTLC plate The HPTLC plate illustratesillustrates the the 
diversitydiversity withinwithin phenolicphenolic derivativesderivatives
((flavonoidsflavonoids , tannins, quinones, tannins, quinones ……) ) 
dependingdepending on plants and parts on plants and parts 
studiedstudied ..

StandardsStandards ::
St1 St1 –– isoquercitrinisoquercitrin
St2 St2 –– alizarinalizarin
St3 St3 –– gallicgallic acidacid
St4 St4 –– ellagicellagic acidacid
St5 St5 –– chlorogenicchlorogenic acidacid
St6 St6 –– buteinbutein + + mangiferinmangiferin

Flavonoids

Condensed tannins

Quinones

Hydrolysable tannins

Phenolic acids

A. U. 

HPTLC is a hardcore technique  in the  research of  the main phyHPTLC is a hardcore technique  in the  research of  the main phy tochemical compounds present in  the parts of the p lants which atochemical compounds present in  the parts of the p lants which a re of interest. re of interest. 
This method is fast in terms of results obtained fo r several extThis method is fast in terms of results obtained fo r several ext racts studied in a single run. Moreover, the specif ically colourracts studied in a single run. Moreover, the specif ically colour ed spots give a rapid ed spots give a rapid 
global overview of the composition of an extract.global overview of the composition of an extract.
HPTLC is the way to explore the wide range of the m olecular areaHPTLC is the way to explore the wide range of the m olecular area found  in a complex extract. The obtained  found  in a complex extract. The obtained  ‘‘phytochemical identity cardphytochemical identity card ’’ enables  enables  
us to focus on an more in depth extract, inus to focus on an more in depth extract, in orderorder to study stuctural analysisto study stuctural analysis suchsuch asas :: densitometry, complementary chromatographic techniq ues, densitometry, complementary chromatographic techniq ues, 
mass spectrometrymass spectrometry ……).).
Moreover, HPTLC is not only useful for research but  also for devMoreover, HPTLC is not only useful for research but  also for dev elopment. The knowledge of the effective and/or spe cific compounelopment. The knowledge of the effective and/or spe cific compoun d(s) is d(s) is carriedcarried
outout by the correlation of both biological and HPTLC res ults : Thby the correlation of both biological and HPTLC res ults : Th eese compounds are called se compounds are called ‘‘biological and/or phytochemical markersbiological and/or phytochemical markers ’’ .The .The 
presence and concentration of these markers will be  followed by presence and concentration of these markers will be  followed by HPTLC during the different steps of the development  of the naturHPTLC during the different steps of the development  of the natur al activeal active
cosmeticcosmetic ingredient. ingredient. 
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n Extracts 6 ou 8 standards

Potassium
Hexacyanoferric

ACN / H2O/ HCOOH

Vanilline / Vanilline / HClHCl

FeClFeCl3 3 ++
Potassium Potassium 

HexacyanoferricHexacyanoferric
+ + RfRf

IodineIodine / / HClHCl

DragendorffDragendorff

MolichMolich

NinhydrinNinhydrin

MolybdenumMolybdenum
BlueBlue

TriterpenoidsTriterpenoids / / SterolsSterols
Free Free FattyFatty AcidsAcids //

TriglyceridsTriglycerids
AlkanesAlkanes / / AlkenesAlkenes

GlycolipidsGlycolipids

PrimulinPrimulin ++
ChlorosulfonicChlorosulfonic acidacid

+ + RfRf

Phenolic
Compounds

Visible + Visible + RfRf

50    / 50  /      5 

CHCl3/MeOH/H2O
90   /    20  / 1.5

10 Extracts 6 ou 8 standards

C6H14/(C2H5)2O/CH3COOH
70  /    30      /      1

EtOAc/PrOH-1/H 2O/CH3COOH
15    /   20   / 15   /       1

10 Extracts 6 ou 8 standards
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Sil.

ChlorosulfonicChlorosulfonic
acidacid

Hexane/diethyl ether/formic acid
60 /         30         /     0.2

Sil.

C 18

FeCl3

Hydrolysable tanninsHydrolysable tannins

AnisaldehydeAnisaldehyde

FeClFeCl3 3 SterolsSterols

AminoAmino acidsacids / Peptides/ Peptides

CarbohydratesCarbohydrates / / HeterosidesHeterosides
Primary Metabolites

Secondary Metabolites

10 Extracts 6 ou 8 standards

Sil.

TriglyceridesTriglycerides / FFA/ FFA

CondensedCondensed tanninstannins

FlavonoidsFlavonoids

PhenolicPhenolic acidsacids

AnthocyaninsAnthocyanins

AlkaloidsAlkaloids ((PuricPuric bases)bases)

AlkaloidsAlkaloids ((exceptexcept PuricPuric bases)bases)

PhytosterolsPhytosterols

TriterpenoidsTriterpenoids

Pigments Pigments ((ChlorophyllsChlorophylls, , CarotenoidsCarotenoids))

PhospholipidsPhospholipids

UV 365 nm UV 365 nm 
VisibleVisible + + RfRf

Sil.


