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THE CIRCULAR CHROMATOGRAPHIC METHOD ACCORDING TO E. E. FFEIFFEZR

PRACTICAL INSTRUCTIONS e T T s e

Extraction of Samplesg:

In the Bilochemical Reasezrch Leboratory, Spring Valley, New York,
many different methods of extractlon and degrees of concenbtration of
samples have been tried out. In the following, we report only ths
standards which have given us the most satisfactory results amd which
can be used for comparison with our test materials and for our way of
interpretation. It must be realized that any chamge of extraction or
of concentration changss the observable pattern, so that chromatograms
deriving from differences in the preparatory steps cannol be compaTed .
Only those which have been prepared exactly alike can be compared. For
all other cases, new standards of interpretation must be developed.
Also concentrations and extraction time may need varlations occasicnally.

1. Copcentration of nitrate of silver (4gN0g)} solution made from crys-
tal® of certifled reagent of purest, analyt?cal guality F. W. 169.883:
0.55 in pure agqua dest. in all cases. This solutlon needs to be pre-
parad fresh at lesst every other week and should be kept in a dark,
glass stoppered bottle. As soon &s a discoloration or precipitation
shows up, it can no longer be used. This solution is used for seasi-
tizing the fllter paper disk.

2, Concentrat’om of sodium hydroxlide sclution {NaoH) made frem scdlum
nydToxlde electrolytic peIIe%s, purest qualizy, F. W. 39.999, by 4ls-

- solving exmctly 1 gr. im 2000 ml. pure aqua dest. to meke an 0.1% sclu~-
tion. Thig solution is used for extractlon of the sample in all cases,
unless otherwise speoified below. It should be kept in @ well stopper-
od flask in order to avoid evaporation of water during storage. In
cage it shows dlecoloration (from stopper, for imstance) or incrusta-
tion on the meck of the bottle or any sediment, discard it.

aod ¥4
3. Pilter Paper: Round disks of genuine Whatman Filter Paper #1?%rcm
a relisbie company, 15 cm. diameter, average asl per circle £.006062 gr.
or less, Special chromabtographic filter parer disks may be used too
if of the same diameter. Careful handling of these disks by touching
only the edges, never the surface, 18 necessary lun order to avoid
fingerprints. Store in dry alir and always have boxes covered. UThe
disks should be sensitized with em 0.5% AgN05 solution cn the day of
the test. FPor the actual test, these preparid disks shcouli not be
older tham 4 hours and should be perfectly air-dry before using tre
addenda, that iz, the test solutlons.

Preparation of grains, guch as wheat, rye, oats or barley: Gralns are
ground up, &6 recelved, in a laboratory erinder, such as Wiley Multi-

Cut Mill (for materials with a low oil content). This mill contalns
shearing plates and shreds, rather than mills like a flour mill., It
is important that the material pass through the mill in the shcrtesdt
possible time, without heating or steaming. The samplie shculd he pro-
cassed immediately after grinding. TFor small grain, we use the finest
setting of the mill, for corn we pre-grind coarsely and a second time
with the finest setting. Cround-up samples should not be stored for
any length of time. We usually use 12. gr. of sample in order to have
encugh material on hand.
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Use 2,25 gr., of %222%5.5? gomple, put in an Erlenmeyer flask
holding 125 ml., add 50 ml. of the 0.1%€ sodium hydroxide sclution
(see #2), mix thoroughly by twirling the flask, repeat after 15 mi-
nutes and then let stemd for 1% hourg. Cover the Erlenmeyer with
an inverted glass beaker. Usually the extraction is started in the
late afternoon %o be ready the next morming. Decant carefully the
gupernatant fluid into a glass beaker of sbout 50 ml. capacity and
measure 5 ml. with a small measuring cylinder for each f£lat bottom,
capsule form Coors porcelain crucible (capacity 10 ml., diameter 43
mm., height 12 mm.).

Thig is cur standard methed Tor comparlison.

We also run a test with 1.5 gr. of ground up sanmple in 50 ml.
of the 0.1% NaOH solution, proceeding otherwise as described for the
2.25 gr. sample. Thls method glves additional information if meeded.
It does not always show the drastlc dlfferences as the other.

Preparation of flour end dough: Flour and dough are used as
received from the cutside or ag freshly prepared in the laboratory,
as the cagse mey be. Agaln, we use 2.25 gr. and 1.5 gr. samples and
proceed exactly as with the above-mentioned method.

Preparation of bread of all kinds: The measured amotint of
bread 18 mortared & few minutes in & porcelain mortar with a small
amount of the NaOH 0.1% solubion to make a homogeneous paste. 2.5
gr. of bread are used for our standard determination and 1.5 gr. of
Pread for supplementary information. Prooeed as deseribed above,
except that the extraction time in this case is X hours.

Preparation of fresh ggean leaves {all kinds), vegetablesi frult, .
nuks: he incoming material should be as irTesh as poasible. is
Tivss cut as finely as possible with clean sclssors (not rusty) and
then mortared. Use 2.5 gr. of the finely ocut material to 50 ml. of
the 0.1%4 NaOH solution and continue as previously described. The
time interval between cutting, mortaring aund adding to the extracting
solution should be kept as short as possible. The extraction time
for all these products is 4 hours. Incoming material can be kept in
a refrigerator at about 400F, Special storage snd research on keep-
ing quality may demand & different handling of the source material,
but the method of extractlion, etc., remains the same.

Preparation of roots, tubers and bulbs: These are finsly grated
prior to mortaring; then one procecds as for leaves, vegetables, etc.

Use 2.5 gr. of material to 50 ml. NeOH, 0.1%. Extraction time & ROUYs.

proparation of green herba: Fresh green material is finely cut,
mortared end proceased as for freosh green leaves; that 1s, no tea or
tnfusion 18 brewed. Our standard is 2.5 gr.; because of grade varia-
tions in strength, 1.5 gr. may be needed for supplementary informatlion,

Dried herbs and teas: Two paths of invaestigation are open: (a}
to proceed a8 witn any ather dried or dshydrated material (no recom-
mendation can be given at thie moment); {b) as tea; in thal case, a2n
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infusion of the dry herdb or tea iz made by pubting 2.5 gr. in 50 ml.
aqus dest. and bringing it up to bolling point without losing fra- -
grence;. then add immediately 50 ml. NaOH, 0.1%, let stand for 2 hours
and proceed as usual. A cold extraction might be used toc.

In the cage of very strong teas (black]) containing lots of ex-
tractives, even a direct chromatogram of the tea alome could be tried.
In that case, 5 gr. may be used in 100 ml. water.

Preparatlon of julces, fruit juices, soft drinks, pressed ex-
tracts: The julces are nobt filtered but used as they are received,
Geing & juicer. 5 ml. are added to 5 ml. of the 0.1% solution,
From here on, proceed as usual, but extraction time is only 1 hour.

Engz revarations: OfFf the pure enzyme preparations in 4Ary pow-
der form, G.E &r. 15 used. 10 ml, of 0.1% Kaod solution are used for
gll enzymee which ere active in alkaline media, while 10 ml. of 1.0%

HC1 solution are used for emzymes, active in acid solution. Extrac-
tion time 1 hour.

Yeast arationse: ©O.1 gr. of the dried yeast powder or yeast
cake 18 extrac%eﬁ in 10 ml. of 0.1% NaOH soluticn. Extraction time
1 hour.

Titamin preparations, single re or inm mixture (i.e., complex
formuia): The conoentration depends somewhat oa the strength of the
preperation. To begin with, we use 0.1 gr. in 10 ml. of 0.1% NaOH
solution. Extraction time 1 hour. It mignt be necessary to modify
this conocentration. The spread is between 0.5 gr. to 0.01 gr.; for
pure crystalline vitamins, as little as 0.001 gr. may .o sufficient.
If chromatograms get too dark, one can reduce eltyr . the amount of
substance or inerease the ml. of the Na0H solution. Also, 'if differ-
ent vitamin preparations are to be compared, 1t 1s necessary to cal-
eculate the actual formuls to have the same amount or strength of each
vitamin, especlally Af comparison with pure vibtamins 1is desired.

Dried foods like macaroni, egg nocdles, ete.: Use 2.5 gr. in 50
nl. NaldH, 0.1%. Extraction time & hours.

Sugars, honey, molasses, maple syrup: In general, 2.5 gr. 1n 50
ml,. 0.1% WalH solutlion are used. LExtracuvion time & hours.

Milk: Fluid milk 2.5 gr. in 50 mi. 0.1% NaCOH solutlion. Extrac-
tion btime 1 hour.

Dried, dehydrated milk powder: 0.1 gr. in 10 ml. 0.1% NaOH solu-
tion., Extrasctlon time 1 hour.

Fats and oils: Do not use the above method; a special method has
been Worked out., Instructions will follow.

Soils and compost: 5 gr. of the air-dried sample are used in 50
ml. 1.0% WaOH solutiom. Extraction time 6 hours. Mix well; shake,
Shake again after 15 minutes aund once more after 1 hour; let stand.
211 soilg are used alr-dried, visible roots and pebbles removed; then
they are slightly nortared before use. ~ orpost 1s handled the

same wWaY.




