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Abstract — HPLC is the dominant separation technique ir
food because it results in highly efficient separationgnd in
most cases provides high detection sensitiv. Most of the
food in multi component dosage forms can be analydeby
HPLC method because of the se&val advantages like
rapidity, specificity, accuracy, precision and ease o
automation in this method.HPLC methods development anc
validation play important roles in new discoven,
development, and manufacture of food This review gives
information regarding various stages involved ir
development and validation of HPLC methoi, and knowing
characteristics like Accuracy, specificity linearity , range and
limit of detection, limit of quantification.
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. INTRODUCTION

High performance liquid chromatography (HPLC) is
integral analytical tool inassessing prodt stability.
HPLC methods should be able to sep: detect, and
quantify the various foodelated degradants that can fo
on storage or manufacturinglus detect and quantify ai
food+elated impurities that may be introduced dul
synthesis [1] Higtpressure liquid chromatograp
(HPLC) is a means of separating constituent chdr
compounds in a mixed solution in a chromatogra
column.They can then be purified (preparative HPLC
identified and quantified (analytical HPL( [2] HPLC is
now one of the most powerful tools in analyticaétistry
as it has the ability to identifigeparate and quantitate
compounds that are preseint any sample that can |
dissolved in any liquid. Todayrace concentrations
compounds as low as parts per trilliggpt] may easily be
identified. HPLC can beand has be¢, applied to just
about any sample, such as foptiarmaceutica, forensic
samples, nutraceuticals, cosmeti@sgustrial chemical:
and environmental matrices [Bligh Performance Liquir
Chromatography (HPLC) was derived from the clag:
column chromatography anig, one of the most importa
tools of analytical chemistry todayh#& principle is that
solution of the sample is injected into a column&a
porous material (stationary phase) and a liquid bjfac
phase) is pumped at high pressure through the @.
The separation of sample is based on the diffeseincthe
rates of ngration through the column arising frc
different partition of the sample between the etary
and mobile phas@®epending upon the partition behavic

of different componentselution at different time take
place. The techniquechromatography was qinally
developed by the Russian botanis. S Tswett in 1903 [4]
HPLC is more versatile than gas chromatography sinc
it is not limited to volatile and thermally stabsample,
and (b) the choice of mobile and stationary phase
wider. High resolution.Small diameter ( 6 mm),
stainless steeglass or titanium colum. Column packing
with very small (35 and 10um) particle:. Relatively high
inlet pressures and controlled flow of the mobilag.
Continuous flow detectors capable of handling s flow
rates and detecting very small amo. Rapid analysis [5]

[I. PRINCIPLE OF CHROMATOGRAPHY

To understand the principles HPLC we needs to know
the basic operatiorglution processes and physical ¢
chemical parameters of the technique and the fon of
detectors for detecting the analyte and using iad.
Chromatography can be simply defined as the procg
separation of the individual components of a mix
based on their relative affinities towards mobileages
and stationary phaseBhe sarples subjected to flow by a
mobile liquid phase through the stable stationangs.
The sample compounds are separated into indiv
components based on their relative affinity towatds
two phases during their trav@lhe sample compound wi
the grater affinity to the stationary layer will travdbwer
and for a shorter distance in comparison to comgse
with less affinity which travel aster and for a longer
distance [3]There are two principle stages in HP
analysis: separationn which the sarple is resolved into
its constituent compoundsnd detectio, where these
compounds are identified and quantified The sartplee
analyzed is introduced into the mobile pt, which is
continuously pumped through the analytical columdar
high pressurewithout disrupting the flow or changing t|
pressureThis is achieved using a hi-pressure switching
valve which may be a manual va, where the
experimenter “injects” each individual sample irttee
fluid stream, or it may be aauto injecto, where the valve
is incorporated in amuto sample¢, such that batches of
samples can be injected without the need for
experimenter to be presenThe latter approach has
advantages where large numbers of samples are
analyzed but can have disadvantain the amount of
sample required to make an injec. If using an auto
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injector, it is wise to include a chilled sample t, to
reduce degradation of the samplvhile waiting to be
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injected [2]
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Fig. 1. Basic instrumentation of HPLC [3]
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Fig. 2. A flow scheme for HPLC [3]

Ill. HPLC CONDITIONS

A buffer is a partially neutralisedcid which resist
changes in pHSalts such as Sodium Citrate or Sodi
Lactate are normally used to partially neutralise &cit.
Buffering Capacity is the ability of the buf to resist
changes in pH (i) Buffering Capacity increases las
molar concentration (molarity) of the buffer saitth
solution increasegii) The closer the buffered pH is to t
pKa, the greater the Buffering Capac. (iii) Buffering
Capacity is expmsed as the molarity of Sodit
Hydroxide required to increase pH b. 0. Consideration
of the affect of pH on analyte retent, type of buffer to
use, and its concentratiorsolubility in the organi

modifier and its affect on detection are important
reversedshase chromatography (RPC) mett
development of ionic analyt. An improper choice of
buffer, in terms of buffering speci, ionic strength and
pH, can result in poor or irreproducible retention
tailing in reversgahase separation of polard ionizable
compounds [5During initial method developme, a set
of initial conditions (detectercolumn, mobile phase) is
selected to obtain the first “scouting” chromatogsaof
the sample. In most casdbese are based on rever-
phase separations @nC18 column with UV detecti.. A
decision on developing either an isocratic or adigmat
method should be made at this p [6]
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Fig. 3.Steps involved in HPLC Method developm [6]

A. Effect of pH on Analyte lonization 1. Reduce mobile phase viscosity and t-pressure.
The primary mechanism of rntion in RP This can allow you to operate at higher flow rate:
chromatography is hydrophobic interac. lonizing to use longer columns/smaller particle s.

Reduce elution time.
Improve method reproducibility (as opposed
operating at room temperatu.

compounds will cause them to behave as more | 2.
speciesand reduce their hydrophobic interaction with 3.
stationary phasejeading to decreased reten.. The

ionization state of a moleaulwill be determined by tr
pH of the mobile phase and therefore pH of mobiiase
will dictate the retention behavior of analytesith
ionizable functional groups [3]
B. Effect of Temperature

Temperature conditions in HPLC method developr
present a chahge because it can have unpredict
effects on selectivityThe use of elevated temperatu
will:

However, it is impossible to determine if the use
elevated temperatures will help or hinder a spe
separation because for complex separs, improvements
in one portion of the chromatogram are almost af/
accompanied by disimprovement in another part ef
same chromatogram [7]

C. Effect of Retention Time

The time taken for a particular compound to tre
through the column to the detectcs known as its
retention time Retention time is measured from the ti
at which the sample is injected into the systernhéopoint
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at which the display shows a maximum peak heigh

that compound. Different compounds have differe

retention times. Theretention time for a particul

compound will vary depending on:

- the pressure used (because that affects the fimnof:
the solvent)

- the nature of the stationary phase (material
particle size)

- the exact composition of the solv

- the temperature of the column.

If you are using retention times as a way of idgimntg
compounds conditiorisave to be carefully controll [3]
D. Effect of Internal Diameter

The internal diameter (ID) of an HPLC column is
important parameter that influences e detection
sensitivity and separation selectivity in gradiehitior. It
also determines the quantity of analyte that caiohded
into a column. Larger columns are usually seen
industrial applications such as the purificationaofirug
product for later use. Low #D columns have improve
sensitivity and lower solvent consumption at thpemse
of loading capacity. Larger ¥ columns (over 10 mmr
are used to purify usable amounts of material bexani
their large loading capacitpnalytical scalecolumns (4. 6
mm) have been the most common type of columns th
smaller columns are rapidly growing in popule.
Analytical scale columns are wused in traditic
guantitative analysis of samples and often use & Vis
absorbance detector. Narrow-bocolumns (-2 mm) are
used for applications when more sensitivity is ok
either with fluorescence detectiody — Vis detectors or
with other detection methods like liquid chromatggry—
mass spectrometrZapillary columns having a size unc
0. 3 mm are used most exclusively with alterna
detection means such as mass spectro. These
columns are usually made from fused silica capdt,
rather than the stainless steel tubing are employed by
larger columns [8]

E. Effect of Particle Sze

Most traditional HPLC is performed with the stationi
phase attached to the outside of small spheridaa:
particles.These silica particles come in many sizes \
5um beads being the most commonly .. The smaller
particles usually provide more surface area andet
separations but the pressure required for the oipti
linear velocity increases by the inverse of fparticle
diameter squaredrhis implies that changing to particl
that are half as big while keeping the size of ¢cbhkimn
the same will definitely double the performance blso
increase the required pressure by a factor of. Larger
particles are sed in preparative HPLC where colul
diameters are in range of 5 cm to >30 cm and fo-
HPLC applications such as soligphase extractic [9]

F. Effect of Pore Sze

Many stationary phases are porous to provide gr
surface area for the solveri small pore will provide
greater surface area while a larger pore size ledier
kinetics, especially large analytes are u. Example, a
protein which is only slightly smaller than a pareght
enter the pore but deaot easily leave once ins [8 -10]
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G. Effect of Pump Pressure

Pumps vary in capacity of pressure but tl
performance is measured on their ability to vyiel
consistent and reproducible flow r. Pressure may reach
as high as 40 MPa (6000 Ibf/in2 or about 400 .
Modern HPLC systems have beenproved to work at
much higher pressure and therefore are able tamuss
smaller particle sizes in the columns (g2n). These
“Ultra High Performance Liquid Chromatograpt
systems or RSLC/ UHPLCs can work upto 100 M
:15000Ibf/in2 or 1000 atm. [11
H. Effect of Solvent

The elution strength of a given solvent is deteediby
its hydrophobicity but the selectivity of a solvergt
determined by its polar characteris. Heptane and
hexane have the same elution strength but diffe
selectivity. For exampleMethanol is a strong protc
donor and a strong proton acceptor in hydrogen ing.
Acetonitrile has a dipole moment but is only a vemak
proton acceptor in hydrogen bond. Tetrahydrofuran
accepts a proton in hydrogen bonding but cannotigos
proton [12]

V. CHROMATOGRAPHIC SEPARATION

Separation is achieved in the analytical column &r
dependent on the interaction of the constituentpmments
in the sample with the mobile and stationary pt, which
can be manipulated using different choicf solvents and
column packingThese interactions are dependent on
size, the ionizatiorthe polarity, and the stereoisometry of
the molecule [2] . In RHPLC, separation is achieved by
a partition of the compounds in the sample betwibe
hydrophobic @onpolar) stationary phase (the colu
packing material) and the hydrophilic (polar) melphase
(the buffer) and is dependent on a compound’s ivel
affinity for each: this in turn is dependent on
hydrophobic/hydrophilic nature of the compound If.
Generally,compounds that are more hydropt, and so
more similar to the mobile phe, will pass through the
column more quickly than those which are m
hydrophobic, and smore like the stationary phe [13]
The mobile phase in PRPLC is based ¢ an agueous
(polar) solution,typically also containing a proportion
an organic solvent (e. gmethanol or acetonitril. The
organic content of the mobile phase is an impol
determinant of retention in the colu. Retention will be
greater (i. e.Jonger retention times) when mobile pha
of low organic content are us, while higher organic
content will result in less retention in the colurand
shorter retention times [2]

In RP-HPLC,a major factor in determining the retenti
of a compound in # column is the ionization of tt
compoundsince the more polar a compoun, the less it
will be retained in the columrmand so the more quickly it
will pass through. Therefore¢he degree of ionization «
analytes will have a major impact on the spthey pass
through the columnThis means that the pH at which 1
chromatography is carried out is a crucial factar
determining the separatioAt low pH, acidic molecules
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will be essentially unionized and so will be ret, while

basic molecules wilessentially be ionized and will ps
through the column quickhAt high pt, the opposite will
be true: unionized basic molecules will be reta, and

charged acidic molecules will not (Lim 19. lon-pair

HPLC may be seen as a hybrid of -HPLC and ion-
exchange HPLCAn ion pairing agel, a molecule with
one nonpolar terminalwhich binds to the stationa

phase,and a polar (ionized) terminal which is in cont
with the mobile phase, is usethe principle effect of th

ion pairing agent is to increafige retention in the colurr
of compounds in the sample with an ionic chargeosjip

to that of the ion pair (since opposite chargeset: it

may also have a small effect of decreasing thentiete of

similarly charges moleculesalthough the effectis

minimal, and is of little use incharging separation
characteristics [13- 14]

From this it can be seen that adjusting the, and the
use of ionpairing agents have differential effects on
retention times (i. e.they have different effects ¢
different compounds),whereas changing the orga
content of the mobile phase affects the retentibralb
compounds in an indiscriminate mar. For many
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separations,it is adequate to use an isocratic bu
system, that isgontinuous perfusion with a sini buffer.
One drawback with this approach is ;, in order to
achieve good separation of compounds which elutee
quickly from the columnthose which elute more slow
are often retained for an unacceptably long . This has
two adverse effects: firstit can make the run tim
excessively long and therefore reduce the throuigbp
samples to an unacceptably low l¢, and second, the
longer the peak is retained on the coll, the wider and
lower the peak appearsuch that small peaks with lol
retenton times may become imssible to measure [2]
To overcome this problengradient elution is often us.
For this type of elutionthe content of the mobile pha
changes steadily over the duration of a chromafigc:
run, such that the strongly retainecomponents of the
sample elute more quicklywhile the separation of tt
least retained compounds is mainta. The two most
common gradient elutions used are a pH gradi. e., the
pH changes over the duration of the run) or an rocc
gradient (i. e.the organic content of the buffer chas
over the duration of the run}{]

Table 1.The main categories of separation types used &pgpative or analytical HPL [13]

Type Mechanism Uses
Adsorption Separation based on differences between adso Mainly wused for preparative
affinities of the sample components for the surfatehe purification HPLC
stationary phase (often alumi
Partition Separation based on the differences between thbibyl of Reverse phase chromatography wic

components in the mobile and statior phases. There areused for separating many differe

two distinct types of partition chromatograg

classes of chemical compou. It is

Normal phase — gutition between a polar stationary ph the most versatile and widely us

and a nonpolar mobile ph

analytical HPLC techniqu

Reverse phase —partition between a nonpolar station

phase and a polar mobile ph

lon exchange

Separation based on differences between ionic ehafi Mainly used

for preparative ar

sample componentsA charged stationary phase attractgurification HPLC

molecules of opposite chai, which are retained on thePrinciples of io-pair chromatography
column.These are then eluted off the column by introdur can be incorporated into reverse ph
another ion of similar char. Either anion or cation chromatograpl, by the use of ion-
exchange columns can be used depending on theeché pairing agent:

the compoundo be separate

Molecular Separation based on theydrodynamic volume of the Mainly used for purificatior
exclusion molecule to be separated relative to the poresiénniot-
adsorbing stationary phe
Affinity Separation based on the unique and highly spe Mainly used for purification: fo
biological interaction between the analyte andjend (e. g., example, nucleic acid purificatio,
enzymesubstrate interaction; antic-antibody interaction) protein purificatiol, antibody
purification
Chiral Stereoisomers separated by using chiral pt Separation ¢ stereoisomers of a
compound

A. Selection of Column

A column is of coursehe starting and central piece ¢
chromatograph.A appropriately selected column c
produce a good chromatographic separation w
provides an accurate and reliable ana. An improperly
used column can often generate conft, inadequate, and
poor separations which can lead to results thatresaid

or complex to interpret [15The heart of a HPLC syste
is the column.Changing a column will have the great
effect on the rsolution of analytes during meth
development.Choosing the best column for applicat
requires consideration of stationary phase chey,
retention capacityparticle siz, and column dimensions.
The three main components of an HPLC column are
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hardware, the matrixand the stationary phe. There are
several types of matrices for support of the statip
phase, including silica, polymerluming, and zirconium.
Silica is the most common matrix for HPLC colut.
Silica matrices are robust, easily derivatized,
manufactured to consistent sphere siared does not tend
to compress under pressuS8ilica is chemically stable 1
most organic solvents and to low pH syst. One short
coming of a silica solid support is that it willsdblve
above pH 7. In recent yeasslica supported columns ha
been developed for use at high pHhe natur, shape and
particle size of the silica support effects sepan.
Smaller particle results in a greater number obtégcal
plates, or increased. The naturetd stationary phase w
determine whether a column can be used for norimadg
or reverse phase chromatographyNormal phase
chromatography utilizes a polar stationary phase a
non-polar mobile phase. Generaliyore polar compounc
elute later than non-polar compoundommonly used
reverse phase columns and their uses are listemln.
Propyl (C3), Butyl (C4)and Pentyl (C5) phases are ust
for ion-pairing chromatography (C4) and peptides v
hydrophobic residuesgnd other large molecu. C3-C5
columns generally retain n@olar solutes more poor
when compared to C8 or C18 phasEészamples include
Zorbax SB-C3, YMC-Pack C4and LunaC. These
columns are generally less stable to hydrolysisn
columns with longer alkyl chainsOctyl (C¢ MOS)
phases have wide applicabilifyhis phase is less retenti
than the C18 phasedhut is still quite useful fo
pharmaceuticals, nucleosides, ateroid: [16] .

Selection of the stationary phase/column is thet find
the most important step in methodvelopment. The
development of a rugged and reproducible metha
impossible without the availability of a sta, high
performance column. To avoid problems fror
irreproducible  sample retention during mett
development, it is impdant that columns be able and
reproducible [6]

The heart of a HPLC system is the col.. Changing a
column will have the greatest effect on the resotubf
analytes during method developme®enerall, modern
reverse phase HPLC columns are made by packin
column housingwith spherical silica gel beads which
coated with the hydrophobic stationary pt. The
stationary phase is introded to the matrix by reacted
chlorosilane with the hydroxyl groups present ongliea
gel surface. In generahe nature of statnary phase has
the greatest effect on capacity factmlectivity, efficiency
and elutionThere are several types of matrices for sup
of the stationary phaseéncluding silic;, polymers, and
alumina. Silica is the most common matrix for HPI
columns. Silica matrices are robustasily derivatize,
manufactured to consistent sphere si#red does not tend
to compress under pressuS8ilica is chemically stable 1
most organic solvents and to low pH syst. One
shortcoming of a silica solid supporttisat it will dissolve
above pH 7. In recent yeasslica supported columns ha
been developed for use at high pHhe natur, shape and
particle size of the silica support effects sepan.
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Smaller particle results in a greater number obtégcal
plates,or increased separation efficie. However, the
use of smaller particles also results in incre:
backpressure during chromatography and thumn more
easily becomes plugged [5]

The heart of a HPLC system is the col.. Changing a
column will hawe the greatest effect on the resolutior
analytes during method developrr. Choosing the best
column for application requires consideration atisinary
phase chemistryretention capaci, particle size, and
column dimensionsThe three main compones of an
HPLC column are the hardwi the matrix, and the
stationary phaseThere are several typesof matrices
support of the stationary phasecluding silica, polymers,
alumina, and zirconiunsilica is the most common mati
for HPLC columns. Silia matrices are robi, easily
derivatized, manufactured to consistent sphere , and
does not tend to compress under pre:.

Silica is chemically stable to most organic solgeand
to low pH systemsOne short coming of a silica so
support is thait will dissolve above pH. In recent years,
silica supported columns have been developed ferat
high pH. The natureshape and patrticle size of the sil
support effects separatiomaller particle results in
greater number of theoretical ple, or increased. The
nature of the stationary phase will determine wheth
column can be used for normal phase or reversee)
chromatography.

Normal phase chromatography utilizes a polar statip
phase and a nopelar mobile phas:. Generally, more
polar compounds elute later than polar compounds.
Commonly used reverse phase columns and theirars:
listed below. Propyl (C3)Butyl (C4), and Pentyl (C5)
phases are useful for iqgrairing chromatography (C4) a
peptides with hydrophobic resid, and other large
molecules. C365 columns generally retain r-polar
solutes more poorly when compared to C8 or C18q.
Examples include Zorbax -C3, YMC-Pack C4, and
Luna C5. These columns are generally less stabl
hydrolysis than columns with loer alkyl chains. Octyl
(C8, MOS)phases have wide applicabi [16]

Selection of the stationary phase/column is thet find
the most important step in method developr. The
development of a rugged and reproducible metha
impossible without the aJability of a stabl, high
performance column. To avoid problems fror
irreproducible  sample retention during metl
developmentjt is important that columns be stable ¢
reproducible. The separation selectivity for certe
components vary between the umns of different
manufacturer as well as between column produr
batches from the same manufact. Column dimensions,
silica substrate properties and bonded stationdrysg
characteristics are the main 0. The use of silica-based
packing is favoredn most of the present HPLC colum
due to sveral physical characterist [17]

B. Sdlection of Detectors

HPLC detectors are important accessories of the®

instrument. This part of HPLC helps in detection a
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identification of compounds in the sampnjected. The

detectors are designed to have certain propeitie

they should be inert (noreactive) to the samples inject

and the mobile phases passing through.

- they should be preferably nalestructive to th
sample.

- should be able to prode quick and quantitativ
response.

- reliable, uniform and reproducible detection a
analytic data.

- compatible with all types of compounds under te.

- should have good sensitivity (ablility to det
compounds at very low concentration ire ranges
below ug, ng, etc.) as the sample quantity may
lower in many cases [18]

Detector is a very important part of HP. Selection of
detector depends on the chemical nature of an,
potential interference, limit of detection require,
availability and/or cost of detector. WVisible detector is
versatile, dualvavelength absorbance detector for Hl.
This detector offers the high sensitivity requiréar
routine UVbased applications to Ic-level impurity
identification and quantitative analysiBhotodiode Array
(PDA) Detector offers advanced optical detectiom
Waters analytical HPLCpreparative HPL, or LC/MS
system solutions.Its integrated software and opt
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innovations deliver high chromatographic and spé
sensitivity. Refractive ldex (RI) Detector offers hig
sensitivity, stability and reproducibilii, which make this
detector the ideal solution for analysis of compugevith
limted or no UV absorptic. Multi-Wavelength
Fluorescence Detector offers high sensitivity
selectiviy fluorescence detection for quantitating |
concentrations of target compou [5]
C. Sdection Buffer

Choice of buffer is typically governed by the dedi
pH. The typical pH range foreversed phase on silica-
based packing is pH 2 to B.is important tlat the buffer
has a pKa close to the desired pH since bufferrosnpH
best at their pKaA rule is to choose a buffer with a pl
value <2 units of the desired mobile phast [5]
D. Concentration of Buffer

Generally, a buffer concentration of -50 mM is
adequate for small molecule&enerally, no more than
50% organic should be used with a bt. This will
depend on the specific buffer as well as its cotraéior.
Phosphoric acid and its sodium or potassium saitste
most common buffer systems forversed-phase HPLC.
Sulfonate buffers can replace phosphonate bufféran
analyzing organophpfate compoun([18]

Table 2.HPLC Buffers, pKa Values and Useful pH Ranfg

Buffer pKa Useful pH Range UV cutoff
Ammonium acetate 4.8 3.85.8 205nm (10mM)
9.2 8.2-10.2
Ammonium formate 3.8 2.84.8
9.2 8.2-10.2
Ammonium hydroxide/ ammonia 9.2 8.2-10.2
KH,PO/K,PO, 7.2 6.2-8.2 <200nm
KH,PQ,/ phosphoric acid 2.1 1.1-3.1 <200nm
Potassium Acetate/ acetic acid 4.8 3.8-5.8 210nm(10mM)
potassium formate/ formic acid 3.8 2.8-4.8 210nm(10mM)
Trifluoroacetic acid <2 1.5-2.5 210nm(0. 1%)
Borate (HBOs/Na,B,0,; 10H,0) 9.2 8.2-10.2
Tri-K-Citrate/hydrochloric acid 1 3.1 2.14.1 230nm(10mM)
Tri-K-Citrate/hydrochloric acid 2 4.7 3.75.7 230nm(10mM)
Tri-K-Citrate/hydrochloric acid 3 5.4 4.4-6.4 230nm(10mM)
E. Selection of Chromatographic Mode may have been shifted to longer or shorter wavéhe
Chromatogrphic modes based on the anas compared to theparent compour. Therefore the UV

molecular weight and polaritpll case studies will focu
on reversed phase chromatograp(RPC), the most
common mode for small organic molect. lonizable
compounds (acids and bases) are often separat&P @
with buffered mobile phases (to keep the analytes
non-ionized state) or with iopairing reagen [10]
F. Selection of Detector and Wavelength

After the chromatographic separai, the analyte of
interest is detected by using suitable dete. Some
commercial detectors used in LC are: ultravioletv)l
detectors, fluorescence detectorselectrochemical
detectors, refractive index (RlIdetectors and ma:
spectrometry (MS) detectorsThe choice of detectc
depends on the sample and the purpose of the &. In
case of multicomponent analysis the absorption tep

spectra of target analyte and impurities must kertaand
overlaid with each otherand the spectra should
normalized due to different amounts present in
mixture. A wavelength must be chosen such that adec
response is for mogsif the analytes can be obtail [19-
20]

V. SAMPLE PREPARATION

Sample preparation is a critical step of met
development that the analyst must investi. For
example,the analyst should investigate if centrifugat
(determining the ptimal rpm and time) shaking and.
filtration of the sample is neec, especially if there are
insoluble components in the san. The objective is to
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demonstrate that the sample filtration does natcafthe
analytical result due to adsorption and/ottraction of
leachableThe effectiveness of the syringe filters is larc
determined by their ability to remove contamine
insoluble components without leaching undesiri
artifacts (i. e.,extractable) into the filtra. The sample
preparation procede should be adequately describec
the respective analytical method that is applied teal iI-
process sample or a dosage form for subsequent t
analysis. The analytical procedure must specify
manufacturer, type of filterand pore size of thelter
media.12The purpose of sample preparation is to cre
processed sample that leads to better analyticallts
compared with the initial sampl@he prepared samp
should be an aliquot relatively free of interferes that is
compatible with theHPLC method andthat will not
damage the column [20-21]

VI. METHOD OPTIMIZATION IN HPLC

Most of the optimization of HPLC method developm
has been focused on thptimization of HPLC conditior
[17] The mobile phase and stationary phase composi
need to be taken into accoum@ptimization of mobile
phase parameteis always considered first as this is mi
easier and convenient than stationary phase ofatiior.
To minimize the number of trial chromatograms iwea,
only the parameters that are likelo have a significar
effect on selectivity in the optimization must beminec.
Primary control variables in the optimization ofuid
chromatography (LC) methods are the diffel
components of the mobile phase determining ag,

solvent, gradient, flow ratéemperatur, sample amounts,

injection volumeand diluents solvent ty. This is used to
find the desired balance between resolution andysis:
time after satisfactory selectivity has been aaoki. The
parameters involved include column ensions, column-
packing particle size and flow rafEhese parameters m
be changed without affectircppacity factor or selectivi
[16]

VIl. CONCLUSION

This review describes HPLC Technique used in 1
analysis.Knowledge of the physiochemical properties
the food is of utmost importance prior to the anyLi€
method. The selection of Columbuffer, detector and
wavelength andanother conditions composition (orga
and pH) plays a dramatic role on the separaticecteity.
Final optimization can be perfimed by changing tr
gradient slopetemperature and flow rate as well as
type and concentration of mobihase modifiers.
Optimized method is validated with various params
(e.g. specificity, precision, accuracydetection limit,
linearity, etc.).
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