








Table II. R, Values of the Biologically Active Subfraction (II, C-4) in Various Thin-Layer Chromatographic Solvent

Systems
Layer Solvent System Ry 11, C-4¢ Ry, A7
Kieselguhr-G? Carbon tetrachloride-acetic acid-water (4) 8:3:5, 0.17 0.17, 0.16
lower phase + 2097 ethyl acetate

Benzene-acetic acid-water (J0) 8:3:5 0.06 0.06, 0.06
Benzene-propionic acid-water (10) 8:3:5 0.49 0.49

Silica gel G Ethyl acetate-acetic acid (7) 95 to 5 0.45 0.46
Methyl acetate-2-propanol-ammonia (73) 45:35:20 0.31 0.32, 0.31
Diisopropyl ether-acetic acid (/0) 95 to 5 0.04 0.05, 0.05
Benzene-1-butanol-acetic acid (4) 80:15:5 0.10 0.10, 0.10
Benzene—-1-butanol-acetic acid (4) 70:25:5 0.50 0.51, 0.50
Benzene-acetic acid-water (/0) 8:3:5, lower phase 0.00 0.00, 0.00

e Visualized under long-wave ultraviolet light after sulfuric acid spraying and 30 minutes’ heating at 120° C. No spots were visible

after 10 minutes at 120° C,

b Kieselguhr plates were equilibrated for 4 hours in the presence of both organic and aqueous phases and developed in the organic

phase.

Bioassay on lettuce showed the same subfractions to be
biologically active (Table I). Partition chromatog-
raphy of II, C—4 and II, (-5 on KGG revealed a spot
mostly in II, C-4 corresponding to authentic A,
after spraying with sulfuric acid and 30 minutes of
heating (Figure 4, a, b, and ¢). Subsequent chromatog-
raphy of subfraction II, C—4 in several solvent systems
(Table II) showed that the biologically active material
was chromatographically identical to gibberellin A,.

Another eluate of interest was III, the methanol
eluate from aluminum oxide. Fractions C and D
representing R, values 0.6 to 1.0 both contained sub-
stances inhibiting the growth of peas (Figure 2, c and d).

The amount of A, in rhubarb seeds was estimated
in a separate analysis to be at least 150 ug. per kg. of
fresh seeds on the basis of visual chromatographic
comparison with known A, standards.

Discussion

Gibberellins containing tri-, di-, mono-, and no
hydroxy substituents separate at R, values of approx-
imately 0.4, 0.5, 0.7, and 0.8, respectively, when the
silica gel G plate is developed in ethyl acetate-acetic
acid. Thus, fraction II, C from the silica gel G plate,
corresponding to R, values 0.38 to 0.54, is an area
associated with dihydroxygibberellins (A;, A:, Aj;) and
trihydroxygibberellin (Ag). Therefore, the biologically
active substance in fraction II, C could be one of three
gibberellins, A;, A;, or A; (gibberellin As being bio-
logically inactive). These can easily be differentiated
(5, 10) in the absence of an overlapping spot as follows:
Gibberellin Aj; becomes fluorescent blue-green under
ultraviolet light immediately upon spraying with 7097
sulfuric acid. A, is not visible after spraying with
the sulfuric acid but becomes a fluorescent purple
upon 4 to 8 minutes of heating. A; becomes a fluores-
cent blue only upon heating of the sulfuric acid—

sprayed plate for 30 to 40 minutes at 120° C. How-
ever, since none of the descriptions matched the spot
on silica gel G, an overlapping spot was suspected.
Subsequent chromatography of fraction II, C on KGG
with benzene-acetic acid-water, confirmed this by
revealing a spot with the characteristics of A, (Figure 1,
right). The inductive heating period (5) is another
distinguishing feature of the gibberellins, Among
the gibberellins A; to A, A; requires the longest
period of inductive heating for the development of
fluorescence.

The KGG plate in the benzene-propionic acid-
water system (/0) was especially useful in the separation
of A, because of an exceptionally good resolution of
the dihydroxygibberellins, A,, A., and Aj; and the
trihydroxygibberellin, As. Others through A, are on
or close to the solvent front.

The existence of gibberellin A, in the seeds of the
rhubarb is not indisputable, for there is no substitute
for isolation of a substance in crystalline form and
characterization of the crystals. However, the avail-
able evidence clearly points to two possibilities, the
existence of A, in rhubarb seeds or the existence of a
very similar acid compound with the same chromato-
graphic, fluorescence, fluorescence development, and
biological properties of A,. The latter possibility
seems remote.
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