From Plant Extracts. The plant
material investigated consisted of beets,
potatoes, carrots, and alfalfa.

Beet and potato extracts could be
cleaned up according to the procedure
used for soils. Carrots and especially
alfalfa extracts, after being decolorized
with 1 gram of Nuchar, had to be
passed through a 4-gram Florisil column,
to remove all interfering substances.

When a column of 10 grams of Florisil
was used, the interfering substances were
removed too, even without having added
activated carbon to the extract.

With alfalfa, it seems to be advisable
to remove waxes as described by Ordas,
Smith, and Meyer (7).

Recoveries. Between 95 and 989, of
known amounts of heptachlor, added to
soils in a pentane or acetone solution,
recovered from a Miami silt
loam and 85 1o 929; from a muck

were
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soil. For crops recoveries between 87
and 939, were obtained.

Soils were usually treated on a 10-
p.p.m. basis and crops on a 2-p.p.m.
basis. The solvent in which the hepta-
chlor was added to the soils or crops
was evaporated before final extraction.
The percentage figures for recoveries
presented above are based on 23 re-
covery tests using a Miami silt loam, 9
tests with a muck soil, and between 8 and
17 recovery tests conducted with each >f
the four crops investigated.

Analytical Setup and Calculations

Each analysis was run in duplicate,
using a soil or crop blank for determina-
tion of apparent heptachlor. In addi-
tion, known amounts of heprachlor
were added to heptachlor-free soil or
crop samples. The unknowns, after the
value for apparent heptachlor Had been
subtracted, were calculated on the basis

of the value obtained for the known
amounts. As the effectiveness of the
color reagent changes with time, ana-
lyze known amounts of heptachlor with
each analysis. Results were expressed in
parts per million, based on dry weight
for soils and fresh weight for plants.
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Developed and dried paper chromatograms of saponins or sapogenins are drawn through
a warm bath of sulfuric acid and acetic anhydride (1 to 1, by volume) and spread on

stainless steel.

optimum intensity in about 15 minutes.

develops.

OCCURRENCE OF triterpenoid sapo-

nins in alfalfa, ladino clover, and
bur clover has been reported in earlier
publications from this laboratory (5, 9,
70, 77). In further work with the same
plants and other legume forages, need
arose for a means to locate saponins and
sapogenins on paper chromatograms.
The Liebermann-Burchard reagent
(4, 7), a mixture of sulfuric acid and
acetic anhydride, recommended itself,
because it gives sirong colors with many
steroids and triterpenoids (7, 3). How-
ever, because of its destructive action,
[ew attempts to use it on paper chromato-
grams appear to have been made (2,
0, 8). Trials of published methods
failed to give satisfactory results with
legume saponins and sapogenins and
after some experimentation the proce-
dure described here was devised.

Apparatus

35-mm. camera with Kodak Ekta-
chrome F film and Wratten-82A filter.
Horizontal ease! with adjustable light
and camera supports (Figure 1).
Photoflood lamp bulbs No. RFL2.
Stainless steel sheet, 14-gage, one
surface etched to dull finish with aqua
regia. Suggested size 30 X 55 cm.

Procedure

The staining reagent is prepared by
pouring acetic anhydride {(ACS) into an
equal volume of sulfuric acid (specific
gravity 1.84). Mixing in the reverse order
results in very rapid heating accom-
panied by violent sputtering and ex-
cessive darkening. Promptly after mix-
ing, the reagent is cooled to about 80° C.
by swirling the container in a stream of
tap water. During mixing and cooling
a small quantity of gas is evolved and the
liquid becomes straw colored. The
reagent is poured into an open container
such as a glass evaporating dish, where
it is allowed to cool to 70° C., at which
temperature dipping may be started.
The reagent deteriorates with use and
a solution that has cooled below working
temperature tends to become excessively
dark and viscous if rewarmed. Thus,
only quantities sufficient for immediate
use should be prepared.

Oven dried chromatographic strips
are drawn through the reagent at a rate
of about 3 cm. per second and then for
full color development they are laid on a
sheet of stainless steel which has been
warmed to about 40° C. A thermom-
eter is used to submerge the papers as
they pass through the bath and to check
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Characteristic colors usually begin to appear immediately and reach
Within this time very little background color
Colored photographic slides provide accurate records of the chromatograms.

the temperature of the liquid, which
should be between 60° and 70° C.

Stained areas corresponding to the
locations of saponins or sapogenins
begin to appear as red spots almost
immedjately.  Stain intensification,
which js accompanied by color changes
to blue or purple with some sub-
stances, continues for about 20 minutes.
The paper gradually disintegrates and
darkens. However, if it is of a clean
and firm textured grade such as What-
man’s No. 3MM, its appearance changes
but little within the tme needed for
optimum development of stains. Chro-
matograms of legume forage saponins
and sapogenins are photographed 15 to
17 minutes after dipping.

The temperatures and times indicated
are satisfactory for Whatman’s 3MM
paper.  Softer papers need temperatures
as low as 50° to 60° C. for the reagent,
25° C. for the plate, and periods up
to 30 minutes for color development.

During stain intensification the rea-
gent on the paper absorbs moisture from
the air. The dilution that occurs in
this way retards darkening of the papers
by the action of concentrated sulfuric
acid and is thus an essential feature of
the staining process. Satisfactory re-
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