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Some iridoid glycosides



How to analyze iridoid glycosides

e We use gas chromatography

e But need to get rid of extra compounds that
are not of interest

e This requires a rather detailed extraction
procedure



Caterpillar, Butterfly,
or Plant Material
Extracted in Methanol
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Caterpillar, Butterfly,
or Plant Material
Extracted in Methanol
for 24 — 48 hours

Methanol extracts all
kinds of things—both
polar and non-polar

Have to crush
caterpillars or butterflies
with sand
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Then need to filter out
plant or insect residue
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Student filtering
samples.

This allows us to pull a
low vacuum to speed up
the filtering process. We
use an aspirator on the
water faucet or a low
pressure pump.

Sample is poured
through cotton in these
small funnels into
testtubes below.



Older model (the
one we have) for
filtering plant
material from
samples



Newer model

Baker 24 port column processor

Available from:

Or
Mallinckrodt-Baker
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Evaporate extract to
dryness

Use multi-sample
evaporator, water bath
(50C), and air stream

Brown residue
contains
extracted material
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We use these
multi-sample
evaporators to do
this. They cost a
few thousand
dollars. On a
small scale you
can use the
evaporator on the
next page.

We use an air
stream and heat
the bath to about
50C



The 6-Port Mini-Vap (22971) concentrator/evaporator processes six miniature vials or
containers at one time. Comes with six stainless steel needles, fine control needle
valve, and three feet (0.9m) of plastic tubing.

Sigma Aldrich ($110)



Add 1 ml PBG and 3 ml
water to residue

PBG = phenyl B D glucopyranoside
(internal standard for gas
chromatography)

We make this up at a
concentration of 0.500
mg/ml
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Add 3 ml ether--
not miscible with
water.

2 layers form

Ether layer

Water layer (iridoids are in this layer)
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1

Ether layer removes
chlorophyll and
other non-polar
compounds (lipids)
from the water
where the iridoids
are.
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Want to remove
Water layer those
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Water layer contains
polar compounds

like iridoids and
sugars.

Ether layer

Water layer
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Vortex the sample
on a vortexer to mix
layers, then put into
centrifuge to speed
up separation of the
layers (see next
slides).

Ether layer

Do this 3 times with
Water layer3 mls ether each
time.
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Vortex the sample
on a vortexer to mix
layers, then put into
centrifuge to speed
up separation of the
layers (see next
slides).

Do this 3 times with
3 mls ether each
time.


http://www.clker.com/clipart-test-tube.html
http://www.clker.com/clipart-test-tube.html
http://www.clker.com/clipart-26079.html

Vortex the sample,
which mixes the
layers and then we
centrifuge them to
speed up the
separation.
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We use these old slow
centrifuges because
they hold the testtubes
that we use. You can
use a more modern one
of course. You can also
let the layers separate
themselves, but it is
very slow.

You must then pull off
the ether layer (see next
S{[[e[3)



Need to remove the
ether layer. Can use
a disposable pipette
or our method
which uses a light
vacuum and flasks to
catch the ether
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Ether layer removal (repeat 3 times adding 3 mls, vortexing, removal of ether)

Dry ice and
iIsopropyl alcohol
to keep ether from|

pump

Sucking off
ether layer

Ice bath to
catch ether

Goes to
vacuum pump




Close-up of
ether layer
removal




Evaporate water

Residue contains
iridoids
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Add 1 ml methanol and
let sample sit overnight
with occasional swirling

Transfer 0.100 ml to
small vial
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Evaporate methanol by
putting in oven at 50C
for a couple hours.

Add 0.100 ml
derivatizing agent --
Tri-sil Z

Put in oil bath for 20
mins at 70C for reaction
to occur
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Tri-sil Z—

Replaces all OH
groups with tri-
methyl silane
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Put small vial into
GC vial and crimp
cap.

Must run within 24
hours or so—
derivatized
compounds are
unstable
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Inject onto
GC. Thisis
an older
model. We
have a
couple of
6890s.




Gas chromatography
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Heated metal block
Glass liner

Column

Split/Splitless Injector

--Inject sample

--Heated to 275 C

--Volatilizes

--Carrier gas carries it
on to column



Cross section of a Fused Silica Open Tubular Column

_~ Polyimide coating

:223-*3 hemically bonded stationary phase

__

--Column is 30 meters long

--Made of glass

--Different compounds separate as move
along column



The Flame lonisation Detector

Flame ignition

Column

Collector electrode

+300%
Folarising voltage

FID Detector

--Compounds burn up as
come off the column

--Amount of compound
determines size of
flame

--Signal sent to computer

--Area under peak tell you
how much compound
there is



Get a chromatogram of
the components




Castilleja integra

9 iridoids



Only a few iridoid glycosides are sequestered!

g3
3 2
Euphydryas anicia ) f ‘
. 3 iridoids '
Castilleja integra Aucubin
9 iridoids Catalpol Gardner & Stermitz 1988

Macfadienoside
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