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ABSTRACT
Herbal medicines are conventional as significant re
medial agents for the healing

of numerous conditions.

The development of genuine logical styles which
can consistent outline the
photochemical composition, as well
as quantitative analyses of marker/

bioactive composites and other foremost ingredient
S, is a major dispute to scientists.
Pharmacognostical analysis of medicinal sauces re
mains grueling issues for logical druggists,

as sauces are a complicated system of fusions.
Analytical separation ways for illustration high perf
ormance liquid chromatography(
HPLC) gas chromatography( GC)
and group spectrometry( MS), High Performance
Thin Layer Chromatography( HPTLC)etc. among
the

most popular styles of preference used for quality ¢
ontrol of raw material and finished herbal product.
Key words— Herbal drug, Chromatography,
Analysis.

l. INTRODUCTION
Chromatography represents the
most protean partition fashion and readily
available.Plant accoutrements are alienated and pur
ified by using colorful chromatographicways.
Herbal drug is
a difficult system of fusions. Therefore,
the styles of preference for identification of
‘botanical medicine’
are substantially proposed to gain a characteristic p
oint of
a specificfactorythat signifies the presence of
a exacting quality defining chemical ingredients.
For similar purposes,
chromatographic ways similar as high performance
liquid chromatography
(HPLC), gas chromatography
(GC), gas chromatography
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— mass spectrometry

(GC- MS) andthinsub caste chromatography
(TLC)

were usedextensively asreported inmultitudinouspu
blications'.

Thin Layer Chromatography (TLC)

Thin layer chromatography is simply known as
TLC. It is one of the most popular and simple
chromatographic technique used of separation of
compounds. In the phytochemical evaluation of
herbal drugs, TLC is being employed extensively
for the following reasons:
1. it enables rapid analysis of herbal extracts with
minimum sample clean-up requirement,
2. it provides qualitative and semi quantitative
information of the resolved compounds.
3. It enables the quantification of chemical
constituents. Fingerprinting using HPLC and GLC
is also carried out in specific cases.

In TLC characteristic, the data that
can be recorded using a high- performance TLC

(HPTLC) scanner includes the
chromatogram, deceleration factor( Rf) values,
the shade of the alienated bands,

their immersion gamut’s, A maximum and
shoulder curve/ s of all the determined bands.
All of these, mutually with the biographies on
derivatization with dissimilar reagents,representthe
TLC point profile of the sample.
The information so generated has
a implicit operation in  the recognition  of
an genuine medicine, in banning the pollutants and
in maintaining the excellenceand thickness of

the medicine’TLC was the ordinary system of selec
tion for

herbalinvestigation before necessary chromatograp
hy styles like GC and HPLC
were established.Indeed currently, TLC
is still constantly used for the analysis of
herbal drugs sincecolorful pharmacopoeias similar
as American Herbal Pharmacopoeia (AHP) 3,
Chinese medicine studies and examination,
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Pharmacopoeia of the People’s Republic of
Chianti. Still use TLC

to give first attribute fingerprints of herbs®. Rather,
TLCisused as

an easier system of original webbing with a semi
quantitative assessmenttogether withother chromato
graphic ways. As there's fairly lower transform in
the simple TLC partition of herbal drugs than
with necessary chromatography, only a short revie
w is given then, and for farther details about TLC
the compendiums could consult references® °.
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High Performance Thin Layer Chromatography
(HPTLC)

HPTLC fashion is extensively engaged in
pharmaceutical assiduity in procedure development

, recognition and discovery of pollutants in
herbal product and helps in detection
of fungicide content, mycotoxins and

in excellence control of sauces and health Food.
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Fig -1 High Performance Thin Layer Chromatography (HPTLC)

It has been well reported that
several samples can be run contemporaneously by u
seof  alowervolume of mobile phase than  in

HPLC. It
has also been reported that mobile phases of pH 8
and over can be used for HPTLC.
Another benefit of HPTLC is
the continual discovery ~ (scanning)  of  the
chromatogram with

the same or dissimilar situation. Accordingly,
HPTLC

has been delved for contemporaneous assay of
several factors in ~ amulet-component expression.
With this fashion, authentication
of colorful genus of factory possible, as well as
the assessmentof stability and thickness of

their medications from different manufactures. Col
orful workershave developed HPTLC system for
phytoconstituents in crude medicines or

herbal phrasingssimilar as bergenin, catechine and
gallic acid in Bergenia cilliata and Bergenia
lingulata’.

High Performance Liquid Chromatography
(HPLC)

Over the once decades, HPLC has entered the
most expansive operation in the investigation of
herbal drugs. Reversed- phase
(RP) columns may be the
most admired columns used in
the logical partition of
Preliminary and logical HPLC
are extensively used in
pharmaceutical assiduity for segregatingand sanctif

herbal drugs.

ication of herbal composites. There
are principally two types of preliminaryHPLClow p
ressure HPLC (generally under 5 bars)

and high pressure HPLC (pressure> 20 bar).
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The significant parameters

to be considered are decision, perceptivity and fasti
nvestigationtime in logical HPLC  whereas both
the degree of solute chastity as well as
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Fig-2 High Performance Liquid Chromatography (HPLC)

In preliminary HPLC (pressure>
20 bar), larger pristine sword columns and stuffinga
ccoutrements (flyspeck size 10- 30 um
are demanded.
The exemplifications ofnormalphasesilica columns
are Kromasil 10 um, Kromasil 16 pm, Chiralcel AS
20 pwm whereas for rearphase are Chromasil C18,
Chromasil C8, YMC C18. Theendis
to insulate ordisinfectcomposites, but
in logical work the thing is to get in sequence about
the sample. This is veritably significant in
pharmaceutical assiduity of moment because new p
roducts (Natural,
Synthetic) have to be introduced to
the request as snappily as possible. Having obtaina
ble such an important sanctification fashion makes
it possible to spend lower time on
the conflationsituation®.

Liquid Chromatography- Nuclear Magnetic
Resonance (LC-NMR)

LC-NMR improves speed and compassion
of recognition and found useful in the areas of
pharmacokinetics, toxicity  studies, drug
metabolism and drug  detection  process.
The arrangement of chromatographic separation
technique with NMR spectroscopy is one of the
most powerful and time saving method for the
partition and structural illumination of mysterious
compound and mixtures, particularly for the
structure clarification of light and oxygen insightful
substances. The online LC-NMR technique allows
the continuous registration of time changes as they
appear in the chromatographic run automated data
acquisition and processing in LC- NMR improves
speed and sensitivity of detection. The recent
prologue of pulsed field gradient technique in high
resolution NMR as well as three-dimensional
method improves function in structure clarification
and molecular weight information. These new
hyphenated techniques are useful in the areas of
pharmacokinetics, toxicity  studies, drug
metabolism and drug detection process®.
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Fig-4 Liquid Chromatography- Nuclear Magnetic Resonance (LC-NMR)

Liquid Chromatography- Mass Spectroscopy
(LC-MS)

LC- MS
has come system of alternative in numerous stages
of medicine expansion.  Recent advances includes
electro spray, thermo spray, and ion spray
ionization ways which offer exclusive advantages o

—_—
Solvest

f high discovery perceptivity and particularity, liqui
d inferior ion mass spectroscopy, latterly ray mass s

pectroscopy with 600 MHz
offers accurate determination of
molecular weight proteins, peptides.

Isotopes pattern can be detected by this method®.
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-4 Liquid Chromatography- Mass Spectroscopy (LC-MS)

Nowadays, the most widely
utilized bioanalytical method for quantitation is
LC-MS/MS, or liquid chromatography (LC)
tandem triple-quadrupole mass spectrometry

(MS/MS). The LC/MS/MS procedure is similar to
HPLC/UV with regards to sample preparation and
chromatographic setup. Compared to UV detection,
however, MS/MS offers superior sensitivity and
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selectivity, allowing for higher throughput analyses
with more sensitive lower quantitation limits.
LC/MS/MS is a beneficial, robust, and sensitive
procedure used for a wide variety of small
molecules.  Furthermore, this technology is
amenable to automation and unattended analysis.

Gas Chromatography (GC-MS)

Its well identified that numerous pharmacologically
active factors inherbal drugs areunpredictable che
mical composites. Therefore,

the investigation of unpredictable compositesby gas
chromatography is veritably significant in
the investigation of herbal drugs. The
GCinvestigation of the unpredictable canvases has
a number of compensation. Originally, the GC of
the unpredictable oil painting gives

a sensible “point” which
can be used to recognize the factory.
The composition and virtual attention of the

organic composites in
painting are characteristic of
the scrupulous factory and
the presence of contaminations in

the unpredictable oil

painting can be readily detected. Secondly,
the birth of the unpredictable oil
painting is fairly straightforward and

can be formalized and

the factors can be readilylinked using GC -
analysis®...

GC outfit can be straight connived with rapid-
fire checkup mass spectrometer  of colorful types.
GC and GC- MS are generally accepted styles for
the analysis of unpredictable ingredients of

the unpredictable oil

MS

herbal drugs, due to
their perceptivity, constancy and high effectiveness.
Particularly, the hyphenation with MS

Oven

provides dependable information for the
qualitative analysis of thecomplexingredients.
The inflow rate from

capillary column is usually low sufficient that
the article affair can be fed straight into

ionization chamber of MS.
The simplest mass sensor in GC is the

lon Trap Sensor (ITD). In this apparatus, ions are
twisted from the eluted sample by
electron impact or chemical ionization and stored in
a radio frequence field; the trapped ions
arealso ejected from  the storehouse areato  an
electron multiplier sensor. The ejection is illegalso
that surveying on the base of mass- to-
charge rate is possible.  The ions trap sensor is
remarkablysquashed and less precious than
quadrupleinstruments.GC-

MS instrumentshavebeen used for
hundreds

are nearby in natural and naturalsystem

recognition of

of factors that
10-11

Supercritical Fluid Chromatography (SFC)
Supercritical fluid chromatography is
a mongrel of gas and liquid chromatography that
combines some of the stylish features of each. SFC
permits the separation and determination of
a group ofcomposites that
aren't accessibly handled by either gasor liquid
chromatography. SFC has beenapplied to
a wide variety of accoutrements including naturalpr
oducts, medicines,food andfungicide.
These composites are moreover nonvolatile or
thermally labile S0 that
GCproceduresare irrelevant or contain no functiona
I group that  makes possible discovery by  the
spectroscopic or
electrochemical fashion employed in LC".

Sample Injection

Syringe

Detector

pump

B

> Cohsmn

/@\'
Heat contr O’T

Pressuraidensity -

Restrictor

-2
]

control

Y

v

Data

T Electrometer

Micropeocesnor

controd

e

I Display

Fig-3 Supercritical Fluid Chromatography (SFC)
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1.  CONCLUSION
Chromatographic technique is one of the

best options for the identification and quantification
either in evaluation with chromatography or itself.
It is a choice a method for herbal evaluation.

[1].

[2].

[3].

[4].

[5].

[6].
[7].

8].

[9].

[10].

[11].

REFERENCE
Sim CO, Hamdan MR,Ismail Z and
Ahmad MN, Assessment of Herbal
Medicines by Chemometrics — Assisted
Interpretation of FTIR Spectra, Journal Of
Analytica Chimica Acta, 2004, 1-14
Bhutani KK, Finger-Printing of Ayurvedic
Drugs, The Eastern Pharmacist, 2000;
507: 21-26.
R. Upton, International Symposium on
Quality of Traditional Chinese Medicine
with Chromatographic Fingerprint,
Guangzhou, 2001, i 2-1.
Yi-Zeng Lianga, PeishanXieb, Kelvin
Chanc, Review: Quality control of herbal
medicines; Journal of Chromatography B,
812 (2004) 53-70.
H. Wagner, S. Bladt, V. Rickl, Plant Drug
Analysis: A Thin Layer Chromatography
Atlas, second ed., Springer-Verlag, 1996.
A.Baerheim  Svendsen, J.  Planar
Chromatogr. Modern TLC 2 (1989) 8.
Nikam P. H., Kareparamban J., Jadhav A.
and Kadam V., Future Trends in
Standardization of Herbal Drugs, Journal
of Applied Pharmaceutical Science 02
(06); 2012: 38-44.
Patil PS, Rajani S. An Advancement of
Analytical Techniques in Herbal Research
J.Adv.Sci.Res. 2010, 1(1); 08-14.
Liang YZ, Xie P, Chan K, J., Quality
control of herbal medicines, Chromatogr
B, 2004; 812: 53-70.
Guo F.Q., Huang L.F., Zhou S.Y., Zhang
T.M., Liang Y.Z.,, Comparison of the
volatile compounds of Atractylodes
medicinal plants by headspace solid-phase
microextraction-gas chromatography—
mass spectrometry.Anal. Chim. Acta 570:
(2006) 73-78
Teo C.C., Tan S.N,, Yong JW. H., Hewb
C. S.,, and Ong E. S.Evaluation of the
extraction efficiency of thermally labile
bioactive compounds in Gastrodiaelata
Blume by pressurized hot water extraction
and microwaveassisted extraction. J.
Chromatogr. A 1182: 2008 34— 40.

[12].

Matthew C, Henry R. Supercritical fluid
chromatography,  Pressurized  liquid
extraction, and  supercritical  fluid
extraction. Anal Chem 2006; 78: 3909.

DOI: 10.35629/7781-0803834839

| Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 839



