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ABSTRACT

Standardization of herbal drugs is not just an analytical operation for
identification and assay of active principalsrather it comprised total infor-
mation controls to necessarily guarantee consistent composition of all
herbals. The formulation standardized using modern scientific tools and
with known markers has been accepted world wide. Chromatographic
fingerprint analysisis arational and practical analytical strategy to asses
the authenticity quality consistency and stability of (tim)s as well as the
information of other medicines. Theinformation gathered from the finger-
print ismore comprehensive then that provided fromthe typical approach.
HPTLC is the principal method of monitoring the production process,
HPTLC ismainly required for the complex or multi-herbal formulation.
multiple chromatographic fingerprinting which consist of more than one
chromatographic fingerprinting and represent the whole characteristics
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of the complex medicine.
INTRODUCTION

Thereare certain instrumentswhich shown there
usefulnessin the past. But now one haveto develop
newer methodsand parametersto defend or reinstate
our own tim (s) by HPTLC .Thisisthe high perfor-
mancethinlayer chromatography.

Chromatographic fingerprint andysisisarational
and practica andytical strategy to assess. Theauthen-
ticity quality and stability of timesaswel asother herba
medicinesconsdered. Theinformation gathered from
thefingerprint ismore comprehensivethan that pro-
vided from thetypical approaches. Chromatographic
fingerprints sometimesexhibit variationin pesk height
and retention time of agiven sample running through
identica columnsunder the same separation condition.
Becauseof thisgppropriate cond deration must begiven
to proper normalization of chromatography.
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For thecomplex or multi-herba formulation, mul-
tiple chromatographic fingerprinting which consi st of
morethan one chromatographic and represent thewhole
characteristicsof chemica condtitutionsof thecomplex
medicineis proposed as a potential strategy in this.
Chemicd characterigicsof crudedrug should be present
in chromatogram of theanayte, whentheanayteisthe
final product of herbal medicines. Thisprocedureis
called asauthentification of multiplechromatographic
fingerprints. After multi plechromatographicfingerprints
of anaytewere obtained, than comparethe chromato-
graphic fingerprint of analytewith thereference/stan-
dardsfingerprints.

Chromatographicfingerprintisachromatogram that
representsthe chemical characteristicsof herbal medi-
cines¥

Chromatographic fingerprint has potential to de-
terminetheidentity, authenticity and lot-to-lot consis-
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tency of herba formulation.

e |tisinadequateto represent all chemical patterns
of characteristicswhen the compositionsof herbal
medicinesaretoo complex.

e Multi-herb botanical drug product

Advantagesof HPTL Ci4

For analysisof congtituents of herbalsthat belong
to very different classesof chemical compoundscan
often createdifficultiesin detection. Thereisamost no
limitation to thecomposition themobile phaseto maxi-
mize sel ectivity of the separation an enormous choice
of stationery and mobile phase combinationisavail-
able. The chromatographic condition can be changed
with afew minutesand the chromatographi c chamber
requiresvery littletimefor equilibration.

Choiceof detection-

(a) Multiple subsequent detection of the somechro-
matogramis possiblebesidedensitometricevalu-
ation of absorption of florescenceusingvisibleor
ultraviolet light, severa hyphenated detectiontech-
niqueslikeasfourier transform, infrared, raman
or mass spectroscopy areavailable.

TLC plate storesthe chromatography resullt.
Partition of the chromatogram can be selectively
eva uated alowing optimization of detector sensi-
bility for specific compounds.

Post chromatographic derivatizationisemployed
substrateclassesin particular can becost andtime
efficiency multiple samples(upto 72) can beana-
lyzed oneplate . Theresult inlow anaysis costs
per sample 10x10cm or 20x10cm platein atwin-
trough chamber. Densiometry evduation of aplate
can be accomplished with in 10min. Different
samplesmust beandyzed using different methods
flexibility of thesystem.

(b)
(©)

(d)

Requirementsof HPTL C standar dization-

The production of most herbd preparationincludes
some extraction process. It isessential for quality as-
surancetha thisextractionisstandardization. Thequaity
of marker compounds of their relative abundance as-
sayed by HPTLC or HPL C isthe principle method of
monitoring the production process. When choosing
marker compoundsfor aparticular herb or herba prepa
ration. Itisof critical importancethat chemically well-

characterized standards are avail ablefor their quantifi-
cation. Itisoftenimpossibleto separateal component
of aplant extract completely.

HPTL Cin pharmaceutical application

(1) Smpletolearnto perform.

(2) Alwaysavailablefor use, sncetheprecoated plates
areusualy employed without any further prepara-
tion.

(3) Easlyinspected thewholechromatogramisvisble
for inspection asif avideo screen.

(4) Thereisnoimperative necessity to elutetheindi-
vidua components.

(5) Thisisdsotruefor substances, whichremain at the
originbecause TLC and HPTLC aredisplayed.

(6) The method of detection does not place any re-
striction on the choice of mobile phase. It ispos-
s bleto choose chromatographic conditionyieding
the best separation of the sample under investiga:
tion.

(7) Thereisnormally no mobile phase presentinthe
chromatogram at thetimeof detection.

(8) Acidic, basic or purely agqueous e utents can be
employed.

(9) For thedetectionand determination of antibiotics,
adkadoids, vitamins, bitter substances, sgponinsand
pesticides.

DISCUSSION

TLC densitometry determination of plantsand for-
mulationiswell accepted by ICH guidelineand thede-
veloped finger print can beutilized further in assessing
quality of theformulationt3. Validation of protocol for
the HPTLC of herbal products are necessary
(birjnganineet d) stability indicating parameterscan be
achieve with discusswhichishaving efficacy to sepa
ratethe drug from itsdegradation products*® . Devel-
oping solvent system with an organic acidsensuredin-
Situ color devel opment of thecomplex for quantitation
of drugi*”. choice of suitable marker or the compound
present inside the plant can be used for theidentifica-
tion of thedrug“¢47. Quantitative determination can be
achieve by using defferent absorbance measurement at
variouswavelength for photochemical ingredient and
marketed formul ation5152, Quantitativeestimation of
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plant species can be determine on the basisof bandsat
different RF value®. Devel oping method for determi-
nation of constituent from any plant can be achieved
using detecti on agent(4249%5561, The concentration, dis-
tribution, proportion of saponin differ between the spe-
ciesand each presentsauniquefingerprint(peishan xie).
5 rapid method based on HPTLC and RPHPTLC with
uv detection for quantitative determination of two mgjor
bioactive compounds®d. Linearti and precision of
method mostly playes important role for detection
marker compound fromtheplant of herba formulation
asrutinin gink bilobain solid dosageform?, Devel-
oped HPTL C method should berapid, smpleand ac-
curatefor estimation of phytochemicasascharentinin
different marketed formulation®. HPTLC method
should bevalidated for linearity, accuracy, interdayan
dintraday precision, specificity, repetability of measure-
ment peak area and repeatability of sample applica
tion*4. Solid samplesshould applied after extraction
with suitable solvent and filtration and liquid sample of
herba formulation can begpply after theeffervancence
ceasesinthe case of energy drinkg®!. Repeated quan-
tification of the same speciesof plant can bedifferent
due to difffrent geographical location as in case of

sennoside A and B, Improved quality assessment
method should be useful for establishing chromato-
graphic fingerprint and quantification of marker com-
poundsinthe crude drugs. Method can be used for the
authentification of non-phenolicsand non polar com-
pounds®. Investigation of two chromatographic
method should befor describing the evaluation of the
quality of any plant extract asin bacopamoniri and its
commercia formulation methodsare RPHPTLC and
PC-SI DAD4, Method can be used for determina-
tion of varity of activeand inectiveingredientslikeinL-
argenin hydrochloridein nutrition supplements8.

HPTLC studiesarehd pful to develop characteris-
ticgrossHPTL Cfingerprint profile, which may beused
asmarker for quality eva uation and standardi zation of
thedrug®™!. Method arereproduciblefor the detection
of teatree 0il®. Method development isfor investiga
tion purposesto know theadulterationinedibleoilsas
incaseof argemopneoil adulterationin musterd oil ™9,

Therefore HPTLC fingerprinting isproved to be
alinear, precise, accurate method for herbal formula
tion and can be used further in quality control of not
established herbals.

TABLE : 1 Recent research carried out

S.No Plant and extract Solvent system Recent work done Abﬁg{)jz;nce Reference
A herbal medicina product Acetic aﬁyiwﬁzoegeﬁggvﬁirs
1 containing aesculus and vitis acid/water/butanal drv extract e?n d formulation 535nm. 3
dry extractss. (10/40/50 viviv) y e
excipients
Dried extracts of fraxinus 2-propanol—ethyl _ -
, ool s Risnigun e anrana QTUAvedteton el
leaves and filipendula ulmaria solution (8%) 9 | t y
aerial part (10:10:10, viviv). stpptement.
Leaves of melaleuca Toluene and ethyl Determination of teatree ail
3 dternifolia teatree oil from acetate (85:15) from cosmeceutical 366nm 5
cosmeceutical formulations ) formulations
Gum-resin exudates of Quantitative determination of E-
. Toluene-acetone and Z-guggulsteronein herbal
4 (Commiphoramukul) both asa (9:1, VAV) extract and pharma 250nm. 6
bulk drug and in formulations - : .
ceutical dosage form
Plantago pa mata hook. f. Ethyl —
(Plantaginaceae) leaves 8-epi-  acetate:water:acetic of actl?gs?rdn:i?ﬁt;c& of
5 loganic acid (0.13%), acid:formic Plantago oal mata Hook. f.s. 334nm 7
arborescoside (0.005%) and ~ acid (67:18:7.5:7.5) agop s
acteoside
. . Lo Quantification of arginine
6 hutarrftl: erwn;?;?;?nc;lg'de 1-buﬂoelr—zc.elt!§ acd 0 etary supplement tablets 495nm 8
T and capsules
TABLE 1 is countinue on next page
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S.No Plant and extract Solvent system Recent work done Ab?rogince Reference
7 gﬁ;ﬁ:ﬁ |nca charantia Linn. Benzene: methanol (80:20) Egkgig?gxai?ggg n 536nm 9
Trigonella foenum-graecum  n-propanol-methanol -water Determination of trigonelline
8 f . . in herbal extract and 269 nm 10
rom the family Fabaceae, (4:1:4, viviv) )
pharmaceutical dosage form
Water-acetonitrile-
gy (s grsng  [THOIEONCR ity s
9 Panax quinquefolium, Panax L e traditional Chinese herbal 366 nm. 11
, water-acetonitrile- -
noto-ginseng) and : o medicine
isopropanol-citric acid
(1000:470:50:6.089)
Acetone/acetic acid . .
10 ArtemisaabsinthiumL.  (98%)ftoluene/dichioromet 1T 1=C ana:yzzgnttﬂ? bitter  400.7000m 12
hane (10:10:30:50, V/v). principie n
Determination of
11 Compounds in andrographis Chloroform: methanol andrographolides 532nm 13
paniculata, (8:2) and antioxidant potentia of '
Andrographis aniculata
Separation of bacoside a3 and
12 Bacopa monnieri extract and Chloroform-methanol -ethyl bacopaside i, major 3440m 14
itscommercial formulations.  acetate, 7.5:2.5:2.0 (v/v) triterpenoid saponinsin bacopa
monnieri,
Quantitative evaluation of
Sanguinarine (sanguinarine + Hexane acetone methanol sanguinarine as an index of
13 dihydrosanguinarine) in 86'15'5 \.//v) ' argemone 210nm 15
argemone oil R oil adulteration in edible
mustard oil
Chloroform-ethyl acetate-
Radix Salviae Miltiorrhizae toluene-formic acid- Quality Assessment of Radix
14 (Root of Salvia methanal (15:20:10:10:1) Salviae Miltiorrhizae 366nm 16
miltiorrhiza BGE.) petroleum ether-ethyl
acetate-cyclohexane(5:3:2)
Various species of Chloroform- Quannﬂc:a:t]u\)/r;r(i)(f)ussol asodine
15 Sol anaceae) like S. methanol_(7.5:2.f5 V/v). Solanum Species, Market 254nm 17
khasianum, xanthocarpum, Glacid acetic
S. nigrum, S. gracile, acid0.1%v/v Sampl&s_
) T ' ' and Formulations
Stability-indicating HPTLC
16 Rhizome of curcumalonga Chloroform:methanol determination of curcumin in 461nm 18
Linn. (Family:Zinziberaceae) (9.25:0.75 v/v). bulk drug and pharmaceutical
formulations
Triphala’ terminalia chebula, I-gg::la;(?ét?::hgclzi SF?O?‘IriiC
17 terminaliabelaricaand e (90: 4o 20 oy Clinical Study of “Triphala® - 430nm 19
emblica officinalis, acid (20: 45: 20: 05)
solvent system
Chloroform : methanol Determmat!on Of.
18 Gymnema sylvestre ©:1) gymnemagenin (1) in 293nm 20
' gymnema sylvestre
19 Polygonum cuspidatum root Chlor_oform-ethyl.acgtate- ?fégﬁ;ﬂg;?g;ﬁgg}g 313nm. 21
extracts formicacid (25:1:0.1 b
y HPTLC
20 Valeriana jatamans and Hexane - ethyl acetate - H\P/-;lLe(r:i :ri ;&erﬁ;: S.""Ca': dm 200 nm. 29

Valeriana officinali acetic acid 160:40:1.

Valeriana officinadi

TABLE 1 is countinue on next page
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SNo Plant and extract Solvent system Recent work done mode Reference
21 Piper longum Hexane-ethyl acetate 3:1. Stang?[ﬁifg:gnm(gdiﬁgllggﬁrn'm 260nm 23
22 Panax quinquefolium L. Methanol - chloroform Analysis of gl_nsenosu_jesfrom panax 540nm. 24

quinguefolium
Simultaneous quantitation of
Toluene - ethyl acetate-  phyllanthin, hypophyllanthin, gallic
23 Phyllanthus amarus formicacid6:2:1  acid, and dllagic acid in phyllanthus 2500 25
amarus.
24 Swertiaspecies Ethyl acetate: rnt.athanolz Determinatiqn pf swerti_amarin and 235nm. %%
water 77:8:8 amarogentin in swertia species
Phytochemical investigation and
o5 Fruits of Mimusops Ir?llgre(r)}?)r-r??}:cetaci:(e:tgtc?c; antimicrobial activity of fruits of 254nm, 7
elengi Linn g Mimusops elengi Linn. TLC/HPTLC 366nm
35:35:28:2 . . .
fingerprint profile
n-butanol - n-propanol - N Co
26 Ginkgo biloba chloroform - acetic acid- Detgir |r2 g;a;'rg?no; ;glt:g :jr:)Glnekgo 254 nm. 28
water 4:1:2:1:1 =g
Colchicum attumnale Chloroform - acetone - I .
27 ggﬁtosw saffron) diethyl amine 5:4:1 Fast determination of colchicine 350nm. 29
28 Mdaleucaalternifoliaoil Toluene - qhyl acetate Characterization c_>f tea-tree Melaleuca 243nms 30
937 aternifolia il
29 liquid samples Ethyl acetate - methanol determination of caffeinein stimulant 275 nm 31
(cocacala) 17:3. herbal products and power drinks. '
Dichloromethane-toluene I ol licacidi
30 Oldenlandiacorymbosa - acetone- methanol- ol O(lguanut_amon o oleanoficaad in
[y enlandia corymbosa L. wholeplant 529 nm. 32
L. wholeplant 30:40:15:3. d
Oldenlandia corymbosa L powaer
31 Humulus Toluene - dioxane - acetic Determination of xanthohumaol in hops 368 nm 23
lupulus L. cacid 77:20:3 (Humulus lupulus L.) and hop products
Establish adistinct chemical profile for
. Shankhpushpi and for quantification of
32 For Shankhpushpi Toluene —10.I|1ethyl ether scopoletin in Convolvulus pluricaulis 366nm 34
' Choisy and in commercia formulations
of Shankhpushpi
Toluene-ethyl acetate-
33 Stephaniatetrandra water-formic Quality control of Stephaniatetrandra. 210nm 35
acid20:10:1:1
Simultaneous quantitative
Rhododendron arboreum M ethanol-water-formic determination of three biologically
34 flowers acid (40:57:3, VIVIV) active phenolic compoundsi.e. 280nm 36
B guercetin, rutin and coumaric acid in
flowers of rhododendron arboreum
Roots of S.cordifoliaand Methanol-water-formic
35 S.rhombifoliawhole - . Quantitative estimation of ephedrine 366 nm 37
o acid (40:57:3, viviv)
plant of S.cordifolia
: . aration of Garlic or identifyin
36 Garhcan_dGarhc Chloroform/r.ne.thanollwat Gaﬁﬁ:} in complex herbal formuléioﬁ o 254nm 38
preparation er (6:4:1) di
ietarysupplement
Tolune-ethyl acetate 7:3,
Sphaeranthus indicus ethyl ace‘a‘efm‘?‘ha”"" Protective effect of bioactive fraction of 254 nm,
37 Jinn water 200 :27 :20,n- Sphaeranthus indicus linn 366nm 39
butanol-glacial acetic
acid3:1
TABLE 1 is countinue on next page
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S.No Plant and extract Solvent system Recent work done Ab?rol(ajince Reference
L . Determination of betulin in
38 Grewiatiliaefoliavahl. bark  Tolune-ethyl acetate 9:1 Grewiatiliacfoliavanl. bark 540nm 40
Quantification of euginal, 280nm,
39 Ocimum sanctum Linn Tol un_eethyl acetate- Iutolin,u.rosollic acid, 350nm, a1
' formic acid 35:15;1 andoleanoic acid in blak 530nm
(Krishnatulsi),green(sri tuls)
Determination of ursolic acid
0 Oscimum sanctum (Tulsi) Toluene - ethyl acetate-  from Oscimum sanctum Linn 580nm 42
leaves and its formulations acetic acid 30:3:1. (Tuls) leaves and its '
formulations.
Extraction andquantification of
41 Gymnemasylvestre leaves Chloroform-methanol 4:1 gymnemic aci dsthrough 205nm. 43
gymnemagnin from callus
culture of Gymnema sylvestre
HPTLC method devel opment
fo water extracts of CGX,
. : Ethylacetate- formicacid—  Artemisia capillaris Herba,
42 CGX chinee s formulation aceticacid-water 15:1:1:2  Aurantii Fructus, Glycyrrhizae 366nm a4
Radix, Poria cocos and their
standard components
Determinatin of apigeninin
43 Matricaria chamomillalL. Tolune methanol , 5:1-  some Iranian liquid productsof ~ 343nm 45
Matricaria chamomillaL.
45 Nelumbo nucifera seed ?hl';zgfﬁ{g(‘ar;‘fgaﬂ;' HPTLC study of Nelumbo e, 45
extract ) nucifera seed extract
acetate,7:3
26 Rh_izpmqs of gingiber n-hexane-diethyl ether 2:3 Determinamior_1 in 6- gingerol in 325nm 47
officinalis ginger
47  Actacearacemosa extract Tol une_~ethy| ac.et.ate- Rapid identification of Black 366nm 48
formic acid 5:3:2 gohosh
Quantitative Determinatin of
Hexane ,acetone,-ethyl phyllanthin and
49 Phyllanthus amarus acetate 37:6:4 phypophyllanthin in 580nm 49
phyllanthus species
50 amaryllisbelladonna L. bulbs Chloroform-methanol 9:1 Amarbelt:éﬁgjfrom amaryllis 254nm. 50
onna L.
ethanalic extracts of Standardiza[i on of curcul i_go
51 thizomes from curculigo Toluene - ethyl acetate - orchioides rhizomes and its 260nM 51
. acetic acid 25:15:1. marketed formulations using '
orchioides o
gallic acid as standard
Methanolic extract Chloroform:methanol
of A. paniculata, Methanolic  (70:10) n-propanol:formic Development of t marker 366nm.,
extract of P. amarus, acid:water profile of Andrographis 223nm,
52 Petroleum extract of B. (90:1:9) solvent systemP. paniculata, Berberis 254nm. 52
aristata amarus aristata, and Phyllanthus
with ahexane ethyl acetate amarus,
(2:1) solvent system
Cassiaangugtifolia VVahl Toluene:ethyl De velopment of HPTLC 254nm
53 (Leguminosae) powdered acetate:methanol method Cassia angustifolia 53
seed samples, (85:15:0.5). Seeds
54 Lagerstroemia speciosa L. Chloroform: methanol Quantitative Determination of ~ 210nm. 54
(Family Lythraceae) (9:12). Corosolic acid
55 Ayurvedic formulation Toluine- ethyl a}cgtate Quantifi.ca}‘ion of curcumin, ggggm 55
methanol 18:2:1 piprinethymol >77nm
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Review o
CONCLUSION

A decade back the usefulness of HPTL C was not
so often for research purposes but as soon as the
economy of theinstrument Comesease, and itsavail-
ability toresearch ingtitutefor establishing quality con-
trol parametersanditsapplicationin herbal drugtech-
nology proved itspotential. even thoughits 100% po-
tentia isstill to come accordingto WHO theproblems
standswiththetim aretheir authenticity and character-
ization of theactiveingredientspresent in varioustim,(s)
theAyurvedicliteraturereve sonly thepharmcotheraptic
effect of thedrug but unfortunately not speak about its
qudity determination of it. Thegloba marketisasking
for thequality aswell asitssafety .until and unlesswe
will try to establish modern parametersfor quality and
safety of our own traditional drugs, itisworthlessto
stand inawar of global herbal market.. Amongall the
quality control system fingerprint has gained more
andmoreattention duetoitsability toidentify aparticu-
lar herb and moreover adistinguishit fromclosey re-
lated gpecies. Theattempt for making thisreview islook
in to this area of concern and make a universal ap-
proach
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