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2TEPEN @aon : C18 dioceidio Tou Trupitiou ( C18 silica gel)
Kivati @aon : H20 + opyavikoi diaAuTeg ( MeOH, ACN )



Table 3

Ten Simple Spray Reagents for Natural Product TLC Visualization

Detection spray

Recipe

Treatment

Notes

(1) Vanillin/
Sulfuric acid

(2) Phosphomaolybdic
acid (PMA)

(3) Ammonium
molybdate( VI)

(4) Antimony ({111}
chloride

(5) Tin(IV) chioride

Dissolve vanillin (1 g) in
concentrated H-S0y

Dissolve PMA in ethanol to
make a 5% w/v solution

Dissolve ammonium
molybdate(VI) (10 g) in
concentrated H,80,

(100 mL)

Dissolve antimony/(I1I)
chloride in a mixture of
glacial acetic acid (20mL)
and chloroform (60 mL)

Add tin(IV) chloride (10 mL)
to a mixture of chloroform
(80mL) and glacial acetic
acid (80 mL).

Spray onto plate and heat at
100°C until coloration
appears

Spray onto plate and heat at
100°C until coloration
appears

Spray onto plate and heat at
100°C until coloration

appears

Spray onto plate and heat at
100°C for 2-5min or until
coloration appears

Spray onto plate and heat for
Smin at 100°C or until
coloration appears

A universal spray. Many terpenes give
red and blue colors. Natural
products with little functionality
may give poor coloration—try
spray (2). Spray and heat in a fume
cupboard

Useful to detect many terpenes as
blue spots on a yellow background.
Spray and heat in a fume cupboard

A universal spray. Many diterpenes
give a blue color. Spray and heat in
a fume cupboard

Di- and triterpenes give a red to blue
coloration. Care should be taken
when handling this spray as
antimony compounds are highly
poisonous. Spray and heat in a
fume cupboard

Useful for the detection of flavanoids
and terpenes. Tin(IV) chloride is
poisonous and a lachrymator,
Spray and heat in a fume cupboard
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(6) Dragendorff’s
reagent

Add 10mL of a 40%
aqueous solution of KI to
10mL of a solution of
0.85 g of basic bismuth
subnitrate in acetic acid
(10 mL) and distilled
water (50mL). Dilute the
resulting solution with
acetic acid and water
in the ratio 1:2:10

(7) 24 Dinitro-phenyl- Dissolve 2,4-dinitro-

hydrazine

(8) Perchloric acid
(9) Borntrager reagent

(10) Ninhydrin

phenylhydrazine (0.2 g) in
2-N HCI (50 mL)

A 20% (w/v) aqueous
perchloric acid solution

A 10% (w/v) ethanolic
solution of KOH

Add ninhydrin (0.3g) to a
mixture of butanol
{(100mL) and acetic acid
(3mL)

Generally, no heat is This is the traditional method for
required—but if reaction alkaloid detection, although
is not spontaneous, heat care should be taken as some
until coloration appears nonalkaloids such as iridoids

and some flavonoids give a
positive reaction. Alkaloids
give a dark orange to

red coloration

Generally, no heat is Detects aldehydes and ketones
required — but if reaction with a yellow to red coloration
is not spontaneous, heat
until coloration appears

Heat at 100°C until A universal spray but is useful for
coloration steroids and triterpenes
Heat until color detection For the detection of coumarins
and anthraquinones
Heat at 100°C until Especially useful for amino acids,
coloration amines, and as a general

alkaloid spray. Alkaloids
appear as a red coloration
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e scale up uebodou

e TPoBEpuavon TNG TLC

e OIGAUCHN MIYMATOC O€ HIKPO OYKO OIOAUTN
e OWOTN TOTTOBETNON OEIYUATOC

e QUVATOTNTA TTOAAQTTANG AVATITUEN

e YEKAOUOG NOVO OTNV AKPN

e ATTOCUCN TTPOIOVTOC

e EKXUAION TTPOIOVTOC
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Layer of Sorbent

Efficiency

Separations

Analysis Time

Solid support

Development chamber

Sample spotting

Scanning

HPTLC
*100pm
*High due to smaller

particle size
generated

3-5cm

*Shorter migration
distance and the
analysis time is
greatly reduced

*Wide choice of
stationary phases
like silica gel for
normal phase and C8
, C18 for reversed
phase modes

*New type that
require less amount
of mobile phase

*Auto sampler

*Use of UV/ Visible/
Fluorescence scanner
scans the entire
chromatogram
qualitatively and
quantitatively and
the scanner is an
advanced type of
densitometer

TLC
*250um

eLess

10 - 15 cm

*Slower

«Silica gel ,
Alumina &
Kiesulguhr

*More
amount

*Manual
spotting

*Not
possible
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AUVAUEIC TTOU EVEPYOUV

loviKEG (HAEKTPOOTATIKEC OUVAUEIC)
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Auvapeic London
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KANONIKH ®AZH

2TEPEN @aon : d1oceidio Tou TTuplTiou (silica gel)
0¢gidlo Tou aloupiviou (alumina -pH)
TTOAUCTUPEVIO

KivnTh @don : opyavikoi SIGAUTEG
ANTIZTPO®H ®AZH

2TEPEN @Aaan : C18 diogeidio Tou Trupitiou ( C18 silica gel)
Kivnti @don : H20 + opyavikoi SioAUTeg (MeOH, ACN) " " = ™ ™
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Augnon Tou Atr
* AUZnonN TOu PAKOUG TNS OTAANG

EAGTTWON TOU TTAATOUG TNG KOPUPNGS EKAouang (W)

« Xprjon TTI0 OOIOUOPPOU UAIKOU TTANPWONG

. [TI0 TTUKVO TTAKETAPIOUA OTAANG
. [TiIo AeTTTO UAIKO TTARPWONG
* AUZnon TaxuTnTag PONG

e EAGTTWON TTO0OTNTAG OEIYUATOS
e EAGTTWON OIQUETPOU OTAANG
* AUZnon Tou eUPadoU ETTAPAGS TV 2 PATEWV
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Stationary phase

Structure

Modes

CIB
Cs

Polymeric polystyrene
divinyl benzene

CN (cyano)

Diol

Silica

Benzenesulfonic acid

Reversed phase

Reversed phase

Reversed phase

Normal and reversed
phase

Normal and reversed
phase

Normal phase

Strong cation
exchange




Preparative High-Performance Ligquid Chromatography

Table 2
Properties of Solvents Used in Normal and Reversed-Phase HPLC

Refractive Eluotropic
Molecular index at value UV cutoff
Solvent weight  b.p. (°C) 20°C (silica) (nm)

Acetone 58.1 56 1.359 0.43 330
Acetonitrile 41.1 51 1.344 0.5 190
i-Butylmethyl ether 88.2 53-56 1.369 0.29 -
Chloroform 119.4 60.5-81 1426 0.03 200
Heptane 100.2 98 1.387 0 200
Hexane 86.2 69 1.375 0 200
Methanol 32 64.6 1.329 0.73 205
Tetrahydrofuran 121 67 1.407 0.35 215
Water 18 100 — 0.73 —




pH

Table 3
Properties of Some Buffers Used in Reversed-Phase HPLC

Usual concentration

Name Molecular weight range (mM)
Ammonium acetate T 520
Ammonium dihydrogen phosphate 115 10-100
Sodium phosphate 120 10-100
Sodium phosphate (dibasic) 142 10-100
Potassium phosphate (monobasic) 136 10100
Potassium phosphate (dibasic) 174 10-100
Table 4
Properties of Some Acids Used in Reversed-Phase HPLC
Molecular Usual concentration  Removal from
Name welght range (%o v/v) HLC fraction
Acetic acid 60 0.01-0.1 Rotary evaporation
Formic acid 46 0.01-0.1 Rotary evaporation
Trifluoroacetic acid 114 0.01-0.2 Freeze drying or

desalting







5.2
Different Preparative Pressure Liquid Chromatographic Methods

Since column (and sample) sizes vary so much, it is better to classify the diffe-
rent preparative technigues according to the pressure employed for the separa-

tion:

- flash chromatography (ca. 2 bar/30 psi);

- low-pressure LC (<5 bar/75 psi);

- medium-pressure LC (5-20 bar/75-300 psi);

~ high-pressure LC (> 20 bar/300 psi).

There is a considerable overlap between low-pressure, medium-pressure and
high-pressure LC, and it is only for convenience that the three classes are treat-
ed separately.
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Quantity of material 1o be separated

Fig. 5.2. Approximate division of pressure liquid chromatography methods according to the
preparative scale required




O diaxwpIouoG YiveTal Je Ao TO OXNMA KAl TO NEYEBOC TWV POPIWV TWV
QVOAUOMEVWYV EVWOEWV.

Ta yeydAa popia e€Epxovral TTpwTa ATrd TN OTAAN, EVW Ta JIKPA popIa, KOBwWC
EICEPXOVTAI OTOUC TTOPOUC TWV CWHATIOIWV TNS OTATIKAG PA0NG, KABUOTEPOUV KAl
Byaivouv apyodTtepa.




Commonly Used Sephadex G-series

Fractionation range
Sephadex type Bead size (um) (molecular weight)

G-10 40-120 <700

G-15 40-120 <1500

G-25 20-50 100-5000
20-80 1005000
50-150 100--5000
100-300 100-5000
2050 500-10,000
20-80 500-10,000
50-150 500-10,000
100-300 500-10,000
20-50 1000-50,000
40-120 1000-50,000
20-50 1000-100,000
40-120 1000--100,000
40-120 100,000
40-120 ~100,000
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M* + X*R- €<= X* + M*R- (avralayn kaTiovToc)

M- + R*X- €= X-+ R*M- (avraiiayn aviovroc)

AvTaAAakTIKN XwpnTikoTnTa (exchange capacity)=
IKAVOTNTA CUYKPATNONG = IKAvVOTNTad TNG pNTivNnG va
ouykpartel avraAAa&ipa 1ovTa.



> UVTEAEOTNC EKAEKTNKOTNTAC (partition constant)

[X*] [M*R] e ApIBuOC dlakAadwoewyv 8-10
Kvm = « AVTIOTPENTOTNTA
[M* J[X*R] - Sephadex

O dl1axwpPICPOC OPEIAETAI OTIC NAEKTPOOTATIKEG AAANAETTIOPACEIC HETACU TWV
QAVOAUOMEVWV IOVTWY KAl TWV POPTIOCHEVWY OPNAdWY TNG OTATIKAS @aong. Ol
KUPIOTEPES TTAPAMNETPOI TTOU KaBopilouv TN CUuyKPATNON OTN XPpWHATOYpaia
lIoVTOaVTaAAQYNG €ival TO avTiBETO 16V TG OPACTIKAG OPNAdAC TNG OTATIKAG PAONG ,
N I0VIKI 1I0XUG, To pH, n KivnT @A&on kai n Bgppokpaaia.
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