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Abstract

High Performance Liquid Chromatography (HPLC) has been used for the analysis of natural and synthetic
compounds. This review gives an overview about some special features involving the mode of operation, mobile
phase, detector, column and the flow rate of solvent system employed. This review paper provides useful
information regarding the identification, separation and quantification of various natural as well as synthetic

compounds.
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Introduction

A variety of methods are available for analyzing
pharmaceutical compounds. High Performance/
Pressure Liquid Chromatography (HPLC) is one of
the best methods of choice for analysing a variety
of natural and synthetic compounds. It is because it
offers high performance over ambient pressure.[1]
This method is used for checking the purity of new
drug candidates, monitoring changes or in process
testing for developing new formulations and quality
control or assurance of final drug products. HPLC
is a dynamic adsorption process[2] and is a
separation technique conducted in the liquid phase
in which a sample is separated into its constituent
components by distributing between the mobile
phase and a stationary phase. HPLC utilises a liquid
mobile phase to separate the components of a
mixture. The stationary phase can be a liquid or a
solid phase. These components are first dissolved in
a solvent, and then forced to flow through a
chromatographic column under a high pressure.[3]

Correspondence Address:

Vikrant arya

Amar Shaheed Baba Ajit Singh Jujhar Singh
Memorial Post Graduate College of Pharmacy,
Bela, Ropar, Punjab-140111, India

Email: arya.vikrant30@gmail.com
Phone:91-09736105832

HPLC acquires a high degree of versatility not found in other
chromatographic systems and it has the ability to easily
separate a wide variety of chemical mixtures. Some axioms
of HPLC are: Sample must be soluble; for separation,
analytes must be retained and have differential migration in
the column; the mobile phase controls HPLC separation; the
final analyte solution should be prepared in the mobile
phase.[4]

In this review, we discussed the role of HPLC in the
qualitative and quantitative determination of natural
phytoconstituents and synthetic drug molecules.

HPLC EVALUATION FOR PHYTOCONSTITUENTS
[5-45]

For quality control of herbal products, high performance
liquid chromatography (HPLC) is a popular method for the
analysis of herbal medicines because it is accurate, precise
and not limited by the volatility or stability of the sample
compounds. HPLC combined with diode array detector
(HPLC/DAD), electrochemical detection (HPLC-ED), mass
spectrometer (HPLC /MS) have been successfully employed
in qualitative and quantitative determination of various types
phytoconstituents including alkaloids, flavonoids, tannins,
glycosides, triterpenes, sterols etc. A brief description of
HPLC conditions for some phytoconstituents were discussed
in table 1.
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Table 1: HPLC conditions for some
phytoconstituents evaluation[5-45]
Stno | Plantand family | Chemical constituents | Method Mobile phase Colum | Detectorand | Solvent
name evaluated n wavelength | flow rate
(nm) (mL/min
)
| Agrimonia Procyanidins, HPLC/DAD/M | Solvent A- 5% 0DS2 | Diodeamy | 05
eupatoria, | kaempferol, 3-046-0- § aqueous acetic b 2280
Rosaceae | p-coumaroyl)-glucoside Solvent B- acetonitrile
and quercetin glycosides (2.59%) in aqueous
acetic acid in ratio
10:90
Solvent C- acctontrile
2 Fragaria | Glycosides of quercetin, | HPLCDADM | Solvent A- acetic C-18 | Coulometic | 0.25
ananassa, kaempferol, cyanidin, N acidiwater amy
Rosaceae pelargonidin and ellagic Ratio: 298 viv o 21260,
acid, flavanols, Solvent B- acetic 360 and 500
derivatives of p- acidlacetonitrile water
coumaric acidc and Ratio: 2:50:48 viviv
ellagitannin
3 Garcinia RP-HPLC | SolventA-0.1 %vv | BDSC- | UV-VIS 10
mangostana, (-mangostin ortho B | hugat32
Guttferae phosphoric acid
Solvent B- acctonitrile
4 | Punica granatum, | Phytocstrogenic HPLC | SolventA-25% vy, | RPC- [ UV-VIS 10
Punicaceae | flavonoids anthocyanins solution of acetic acid 18 A at 510
and ellagic acid inwater
Solvent B-2.5% viv
solution of acetic acid
in methanol
§ Capsicum Arbutin HPLC Methanol: water C-18 OV-VI§
annum, Ratio: 90:10 hoxat280 | 09
Solanaceae
6 | Abutilon indicum, Quercetin RP-HPLC | Solvent A -0.5% C-18 | Tunable 10
Malvaceae aqeuous solutionof | ODS | absorbance
Orthophosphoric acid Tonar 254
Solvent B -methanol
1 Aesculus Esculin and fraxin HPLC | Solvent A-aceticacid | RPI8 w 10
hippocastanum, (1%) b 21340
Hippocastanaceae Solvent B- methanol
Ratio: 84:16 viv
§ | Alpinia nigra, Astragalin and HPLC | Solvent A-acetonitrile | RP I8 w 10
Tingiberaceae kaempferol-3-0- Solvent B-0.1 % b 267
glucuronide aqueous acetic
acid
Ratio: 20: 80
9 | Loniceraedulis, | 4-aminobenzoicacid, | HPLC-ED | SolventA-methanol | RPC- | Eketrochemic | L0
Caprifoliaccae | rutin, quercirin, gallic 60% Solvent B- 0.065 | 18 il
acid Maceticacid 40 % detector
()
10 | Micheliaalba, | Gallicacid, catechin, HPLC Solvent A- water- RPC- w 10
Magnoliaceae | rutin ellagic acid and acetic acid 18 | hgat280
quercetin (25:1vA)
Solvent B- methanol
1 Viis sp. Anthocyanins HPLC | Solvent A-1.3% C-18 | Diodeamay 10
Vitaceae phosphoric acid b 2530
Solvent B- 1.5%
phosphoric acid, 20%
acetic acid 25%
acetonitrile
12 Uncaria Indole alkaloids HPLC-MS | Solvent A- 30 mili RPC- | Photodiode 10
fomentosa, molar ammonium 18 amy
Rubiaceae acetateat pH §
Solvent B-
methanol:acetonitrile
Ratio: 11
13 Terminalia | Arjunic acid, arjunolic HPLC | Acetonitrile:water 0DS2 | UV-VIS 08
arjuna, acid, arjungenin, Ratio: 30:70 (RP) | hpgat22
Combretaceae ariunetin

14| Spiraa thubergi Tulipalin B HPLC | 6%ACNinHh0 C-I8 | Photodiode | 0.1
Rosaceae may
15| Glycine mar, Sphingolipids HPLC | Solvent A- hexane §i60 | HPLC- | 08
Fabaceae Solvent B+ 2propanolethy £LSD
dectate 88% formic acid
Rati: S0:50:0,5 /v
16| Sabviadivinorm, | Salvinorin A and B HPLC | Acctomitril: water GI§ | ool
Lamiaceae Ratio: 11 vy b 0210
(7| Rubus glovews, | Ellagitanninsanthocyanins | HPLCIDAD | Solvent A- 2% aqueous | ODS:2 | Diodeamy | 05
R, adenotrichus, formic acid L 00200
Rosaceae Solvent B- and 600
dectontrile water formic
acid Ratio: $0:18:2 v
81 Peudoloriv | Pseodoloricacids AandB | HPLC | SobventA-acetonile | RPCIS | UV | 0
Kaempfer Solvent B-1% aqueous b 01260
Pinaceae aceticaid,in which
aectonitril was linearly
changed from 30% o 60%
in 30 min
191 Prums serofing, Flavonoid RPHPLC | Solvent A- 0% aqueows | ODS- | UV-VIS | 20
Rosacene soluton oforthophosphoric | C-I8 | g 370
wid
Solvent B-McOH
001 Pruos cerases, Melatonin HPLC | 0.1 M potassium phosphate | ODS3 |~ Eighte | 0.1
Rosaceae bufer with acetonitle amnel
(20% Coulgmay
W Piyllonthus Phyllanthin and HPLC | Methanolwater SI0° | Photodiode | 07
Wrinarid ypophyllanhin Ratio: 1030 0DS2 | amy
P virgatis, D 01220
Pmaderaspatensis
P, debils
Fuphorbiacene
2| Passiflora caendea, Flavonoids HPLC | Methanol water CI | VIS |10
P, incarnare, Rato: 1 D 00340
Pussiflorceae
B\ Songunarie | Benzolc| phenanthrdine | HPLC | Solvent A-25% aeeonitle | C-12 | Diodeamay | 03
canadensis, dlkaloids Solvent B- 0% acetonitrile D 0 180-
Dicranostigna (Vi) 50
lactucoides
Papaveraceae
W Opontiasp, | Betovanthinand betacyamin |~ HPLC, | Solvent A- water RPC- | Diodeamay | 10
Cactacene HPLC-MS | Solvent B- methano 8| hoottd82
and $3
3| Oleaeuroped, | Organicacids ovalic,citie, | HPLC | 0.1% wi) phosphoricacid | KC-118 | UV | 08
Oleaceae malic and suceinic) in distillod water Doy 21204
20| Ocimum spp, Unsolic s HPLC | Solvent A- cetoniile RP- | Photodiode | 0.
Lamiaocae Solvent B 125% HPO; | ODS | amy
Ratio: §6:14 (vv) o 21206
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11 | Nothopocytes e, |~ Compotecinods | HPLC | Aoctonitie0 G| w10
[eacnacese Ratio: 2575wy Lo @890
B | Mirwcopusseaber, | Triepenicacids | HPLC | AwconiileH0) 0oe | | 0s
Rubicee Rati: $515vv b 11§
Do Hommeo Coumarins mammes. | HPLC | HOTFAMeOH (18 W 08
anerican, Ratio: 150058895 vy bt 20
Chiaese
0 Solm Lycopene R | ShventA-wetonimle | CI8 | Diodeamy | 08
eopersium, HPLC | Sovnt - 1L mivture hag 81471
Slanaeae Ofmelano, hevaneand
methylenechlorde
3| Grelinaarore, Apigein R | Awonirleandditlled | ODS- | DV | 10
Vetbenaceat HPLC | wate WIS | gt M0
involmeraioof 4535
3| Garciiapanilio, | Mangostn RP- | Methanol and water RRCIE| WV | 10
(utifere HPLC | Rato 955 v b 21319
W Coswolos, | Keopleothd- | HPLC | SobvntA-[2haq $0 | ODSAM | 08
Leguminosae niohicside Aoty
SolentB- MeCN
Rat: 41
W\ Apininige, | Kenpfekd)- | HPLC | SobventA-seetenicle | RPCI8 | OV | 10
Inghercae heuroride Solnt B- 0.1 s aqueous b 0207
et
uid
Rati: 2080
¥ 1 Cospiv | Galicad,caeehin, | HPLC | Werancicaed RCE| OV [ 10
plchering, | rtn, ellgicacd and Rati: 251 vy hag 80
Caetpiniaeae qQuenen
% | Dispyroshaki | Butenicaod | HLC | SobentA-mebaol | SBC- | VIO | 10
Ebenagete Rotungenicacid Solvent B0 aqueoss | 18
0,
Rati: 020wy
4 Chsophln Carotenids HPLC | Awtonile, mehanoland | C8 | Photodiode | 0
orbghi, elylaelat onlining my
Spotaae 0000 rhylmine 0300
o0
B 1 Fucalpts Sceonglonal | R | Acconitle e CBRS | Phowodiode | 075
polunhems, HPLC | conening 0% my
Maceae tiflroaoic id b 8118
N0 Mohopani, Aothoegann | HPLC | Water: mthanol CI§ | Phoodiode | 10
Rosaeeze amy
hog @510
0| Ephoro onguna, | Galicandcllagicacd | HPLC | SobventA-0fomic | KO8 | OV | 10
Sopindacae ad heg 200
Solent B- meland
4| Eneophowra | Camploheci R | Wabradacstoniole | RP§ | Diodeamy | 03
ifeques AP bt 256
Enrophosporaese

PHYTOCONSTITUENTS EVALUATED VIA HPLC[5-45]
Large number of phytoconstituents were quantified via
HPLC technique for example: flavonoids  (quercetin,
kaempferol, cyanidin); flavonoid glycosides (rutin); tannins
(ellagic acid, ellagitannins); alkaloids (camptothecin,
phyllanthin); polyphenols (arbutin); coumarins; triterpenes
(ursolic acid, arjunolic acid); carotenoids (lycopene);
sphingolipids etc. Some of reported quantified
phytoconstituents were shown in figure 1.
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Figure 1: Phytoconstituents quantified via HPLC

HPLC EVALUATION FOR SYNTHETIC
DRUGS [46-86]

HPLC methods have been used in the determination
of drugs in biological fluids and in pharmaceutical
dosage forms. HPLC determination method with
spectroscopic detection is useful for routine quality
control of drugs in pharmaceutical formulations and
stability studies. Various types of detectors: photo
diode array, ultraviolet (UV), ultraviolet visible
(UV-VIS), fluorometric, fluorescence have been
employed along with different types of columns (C-
8, RP-8, RP C-18, SB-CN, ODS-2) depending upon
the synthetic drug to be evaluated. Some of reported
synthetic drug molecules evaluated via HPLC were
shown in table 2 given below.

A} Dryg Dg | Mefhod il phse Cohumn | Detetorand | Flow
ity varckgh am) | rate
(ol
I | Lamvudie sovde, | Auvied | RPHRLC | Sobat A-S0mM NatkPO, atpH 38 (4 | Potdidearmay | 05010
Mo idorcie SoetB-acconile
Rao: 55 04538y
! Yhoood$ {Hlhcogen | BPLC | Aoconile Poassum phsphet RS | Diokamy | 10
diehorpheeylamie (3
VoI Amiphn | NSAD | RPHPLC | Mobie phuse s prepure byaddg S0 mlof| C8 | Phooddeamy | L8
metanol o 60 ol of e wte b it 1933
of 30w 10 rhophosghonc i
! Anoiili Aubioe | RPAPLC | Sbvet AS5% phoyhat bk (O0lnoll)  ROCAE | DNZ9 | 13
il
SovetB- % ol it
$ | Aubeomne | (NSstmubot| RPHPLC | Sobent Aagueous obophophrcacd (2. (G4, C-48 | Diodeamy OV | - 1
SolentBatonre byt 25
Rato 10y
b Aob Betableker | RPHPLC | Watr: Buffer Mo 12
Rao: 13515 Tota | UVIS
BO | gl
1| Hybochootize | Diweti | RPHPLC | Watr Bufr: Mool 12
Rat 13515 Dot | UVVIS
B | dg e
§ | Beomlloumnchonde | Presrtve | HPLC | Sobent A poasum ydogen othophoghae | Waes | UV 10
bufer A 33) Sphror | g at20
SovetB- ot (N
Rato: 400wy
9 | Cobdogorns | Aodbiode | HPLC | Sobeat A 0005 b potsimphogher’ | C18 |V (M
(Ceepme) Auconi) gt
Soent B 030§ mM poassium phesphet!
Aoetonirl)
I Cefrarone Auibiot; | RP-HPLC | Metanowatraceontle 1
Rato: 155 v by 8120
] Topobacaod, | NAD | RMPLC | Memolwtratonite R 1
Turiprofndilofoa: i, Rato: 8155 vy by 10
ek g
0| Hydootsone, —|Coriosterods | RPAHPLC | Sobveat A-watr GO | Diokamy | 10
(st Solent B- 0% etonitl, 17 methanol, 3%
oo
B leoodpee | Aotgnal | RPHPLC | SobeotA-sotonlend oo htionof| C8 | UV | 10
1t H a0 30 b 40

SoventB-ohphosphorc ad
Rt 3549
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Wi Oume | Ayl | RHLC| AP0 mcbdatoue 1 Y| lubipie ook | RPAPLC | Aol vrnchan RCIE[ WS | 10
o i 1] It for Rato 50405 [
¥ Netol Beablocker | RPAPLC | Metol-vatr (18 W 10
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et | Jl Olclik | Anfietc | HPLC | Avconileand war ) w |u
b st Rat: 4331 v 2§
R 65 il Cetrze | Aok | HPLC | Acoi-vtr CB | US| 20
0§ Mohoe | WD | B[Sk AN S I . — Ly 1
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SYNTHETIC MOLECULES EVALUATED
VIA HPLC [46-86]

Synthetic molecules were successfully evaluated
both qualitatively as well as quantitatively via
HPLC as shown in figure 2. Several
pharmaceutically important  Antiviral  drugs:
lamivudine, stavudine, nevirapine, zidovudine;
NSAIDS: acetaminophen, meloxicam, paracetamol,
phenylbutazone; Antibiotics: amoxicillin, cefepime,
rifampicin; CNS stimulants: amphetamine; Beta

blockers: atenolol; Preservatives: benzalkonium
chloride;  Diuretics: hydrochlorothiazide;
Antidiabetics: metformin; Anticancer:
methotrexate; Corticosteroids: prednisone,
betamethasone,  dexamethasone;  Antianginal:
Lercanidipine, Nicorandil; Immunomodulator

azathioprine; Anti-allergic: cetirizine;
Antidepressant: Nitroxazepine, milnacipran;
Veterinary anesthetic: Ketamine; Anti-
inflammatory:  sodium  ozagrel,  Secretolytic:

Ambroxol were successfully evaluated via HPLC.
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Figure 2: Synthetic drug molecules evaluated via HPLC
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CONCLUSION

HPLC is one mode of chromatography, one of the
most used analytical techniques. HPLC applications
can be used effectively for screening analysis as
well as quality evaluation of natural as well as
synthetic compounds. Owing to the simplicity and
efficiency of HPLC specific and rapid
determination of various natural and synthetic
compounds can be carried out. HPLC can be
employed for the routine analysis of natural and
synthetic compounds in pharmaceutical
formulations and in bulk drug preparations as well
as for the quality assurance of related extracts and
market samples. Interest in HPLC has increased
with improvements in its instrumentation and
methods and especially in the last few years, with
the combination of hyphenated techniques like
HPLC-MS/MS, HPLC/DAD/MS, HPLC-ED.
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