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Fig. 1. Interrelationships of research established for the
discovery of new bioactive components from natural sources.
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Table 1. Organic components extracted in solvents
Solvents Bioactive phytochemicals

Et0 Fat - Wax - Resin * Alkaloid - Essential
oil » Chlorophyll

CHCls/CH:Cl:  Gum

EtOAc Phenolic compounds

Alcohol Saponin - Glycoside * Organic acid -
Tannin - Alkaloid

H:0 Saccharide - Peptide « Tannin * Glycoside
+ Mucus - Protein - Salt
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Fig. 2. General extraction and initial partitioning sequence
of crude samples for both fresh collections and dried
materials.
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Table 2. Commercial applications of SFE of natural pro—
ducts

Natural Location Start-up Company
product year
Various United States 1979 Phasex
Coffee Germany 1979 HAG-General
Foods
Hops Australia 1982 Carlton & United
Hops, Spices | Germany 1982 SKW Chemicals
Hops, Spices | England 19833 English Ilops
Hops United States 1934 Pfizer
Hops Germany 1085, 1988| Barth
Tca Germany 1986 SKW Chemicals
Coffee United States 1983 General Foods
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NATURE OF BASIS OF
STATIONARY PHASE  SEPARATION — FORM OF CHROMATOGRAPITY
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Fig. 3. Classification of liquid chromatography (LC) sys—
tems.
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Fig. 4. Much preparative chromatography is carried out as
a form of liquid chromatography with a column of solid
packing material (stationary phase) over which is passed
a liquid (mobile phase) containing the samples.
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Table 3. Simple systems for TLC

Solvent system Sorbent Notes

Hexane : Ethyl acetate (EtoAc) Silica gel | Universal system.

Petroleum : Diethyl ether (EtzO) Silica gel | A universa) system for relatively nonpolar metabolites, Excellent
for terpenes and fatty acids.

Petroleum : Chloroform (CHCI) Silica gel | Useful for the separation of cinnamic acid derivatives, particularly
coumarins.

Toluene : EtoAc : Acetic acid (TEA) Silica gel | Vary the composition, e.g., 80 : 18: 2 or 60:38:2-excellent for acidic
metabolites.

CHCly : Acetone Silica gel | A general systern for
medium-polarity products.

Benzene : Acetone Silica gel | Useful for the separation of aromatic products.

Butanol : Acetic acid : Water Silica gel | A pelar system for flavonoid and glycosides.

Butanol : Water : Pyridine : Toluene Silica gel | Sugar analysis system. Try 10:6:6:1.

Methanol : Water Cu Start with 10096 MeOH to determine if metabolite will move from
the origin. Increase water concentration to slow migration of
metabolites. The addition of small amounts of acid or base may
improve chromatography.

Acetonitrile : Water Ci/Ca A universal simple reverse phase system.

Methanol : Water Polyamide | Universal.

Methanol : Water Cellulose | Used for the separation of highly polar compounds such as sugars
and glycosides.
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Table 4. Some simple spray reagents for natural producls TLC visualization

Detection spray

Recipe

Treatment

Notes

(1) Vanillin/Sulfuric acid

(2) Phosphomolybdic acid
(PMA)

(3) Ammanium molybdate
(VD)

{4) Antimony (II) chloride

(5) Tin (IV) chloride

(6) Dragendorff’'s Reagent

(7) 2,4 Dinitro-
phenylhydrazine

(8) Perchloric acid
(9) Borntrager Reagent

(10) Ninhydrin

(11) Ehrlich Reagent

(12) Anisaldehyde/Sulluric
acid

(13) Bial's Reagent (Orcinol-
ferric chloride)

(14) Triphenyl-tetrazolium
chloride

(15) Fluorescein

(16) Ferric chloride

Dissolve vanillin (4 g)
in con. HySQ4 (100 mL)

Dissolve PMA in ethanol lo
make a b% (w/v) solution.

Dissolve ammonium moly—
bdate (VI) (10 g) in con.
;S04 (100 mL).

Dissolve antimony (II) chlo-
ride in a mixture of glacial
acetic acid (20 mL) and
chloroform (60 mL).

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

Add 10 mL of 4096 aq. solution
of Kl to 10 mL of solution of
085 g of basic bismuth
subnitrate in acetic acid (10
mL) and distilled water (50
mL). Dilute the resulting
solution with acetic acid and
water in the ratio 1:2:10.

Dissolve 2,4-dinitro—
phenylhydrazine (02 g)
in 2 N HCl (50 mL).

A 20% (w/v) ag. perchloric
acid solution.

A 10% (w/v) ethanolic
golution of KOH.

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

Spray first with solution of
1 g 4-dimethylamino ben-
zaldehyde in 100 ml 36%
HCI/MeOH (3:1), then
dimethylamino benzalde-
hyde in 100 mL ethanol.

Add 1 mL conc. H:8504 to 50
mL acetic acid containing
0.5 mL anisaldehyde.

Add 10 mL 1096 H250, con-
taining 1 g ferric chloride
to 1 mL 6% orcinol/ethancl.

Add 10 mL 4 % triphenyl-

tetrazolium chloride/MeOH

to 10 mL 1 N NaOIl.

0.01% fluorescein/ethanol.

5% ferric chloride in 05 N
HCL

Heat at 100°C.

Heat at 100°C.

Spray onto plate and heat at

100°C.

Spray onto plate and heat at
100°C for 2~5 min.

Spray onto plate and heat [or
5 min at 100°C.

Generally no heat is required,
but if reaction is not spon-
taneous, heat. The pro-
cedure may be enhanced
by decolorizing the plate
with concentrated ammo-
nia vapor.

Generally no heat is required,
but if reaction is not spon-
taneous heat.

Heat.

Heat.

Heat at 100°C.

Place for 5 min in tank
saturated with HCI vapour
(or spray with 25% HCI).
Gently warm.

Heat at 100°C.

Heat at 100°C for 10~ 15 min.

Heat at 100°C.

Heat gently, then spray
lightly with water or treat
with steam.

Generally no heat required, or
heat gently.

A universal spray. Many ter-
penes give red and viue
colors.

Useful to delect many terp-
enes as blue spots on a
yellow background.

A universal spray. Many dit-
erpenes give a blue color.

Di-and triterpencs give a
red-to-blue coloration.

Useful for the detection of
flavanoids and terpenes.

Traditional method for alka-
Ioid detection. Although
some non-alkaloids such
as irdoids and some flav-
onoids give a positive
reaction. Alkaloids give a
dark orange-io-red color-
ation.

Detects aldehydes and ketones
with a yellow-to-red col-
oration.

Especially useful for steroids
and triterpenes.

For the deteclion of coum-—
arins and anthraquinones.

Especially useful for amino
acids, amines, and as a
general alkaloid spray. Al-
kaloids appear as a red
coloration.

Detection of amines, indoles,
ergot alkaloids.

Detection of many com-
pounds, especially terpen-
es, sugars, phenols, and
steroids.

Particularly useful for detec-
tion of sugars.

Detection of reducing sugars,
corticosteroids.

Detection of lipids.

Detection of phenolics.
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Fig. 8. General strategy for the application of NMR in struc—
ture elucidation of new natural products.
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