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Approximately ten organic compounds isolated from the fruits 
of sugarbeets, which may be potentially inhibitory to rate of 
germination, have been reported in various publications (10)3. 
Massart (6) identified by paper chromatography, vanillic, ferulic, 
p-hydroxybenzoic, and cinnamic acids in aqueous extracts of 
sugarbeet fruits and showed that they delay or. inhibit germina
tion. Kaves and Varga (4), also using paper chromatography, 
identified caffeic, ferulic, p-hydroxybenzoic, p-coumaric and 
salicylic acids in an ether extract obtained from the water extract 
of sugarbeet fruits. They were unable to demonstrate the presence 
of vanillic acid, but they did observe an unknown inhibitor. 
Recently, Mitchell (7) identified cis-4-cyclohexene-I,2-dicarbox
imide in sugarbeet fruits and determined that it is inhibitory to 
lettuce and sugarbeet seeds. Makino and Miyamoto (5) and 
Miyamoto (8) identified oxalate in sugarbeet fruits and estab
lished that oxalate was inhibitory to germination. A statistically 
significant relationship (r = -0.6* *) was found between the 
quantity of water soluble oxalate in the fruit and speed of germ
ination of sugarbeet (10). Evidence for an inhibitory substance(s), 
other than oxalate, also was obtained in this study (10) . Further
more, the phenolic carboxylic acids appear to play a role in 
the resistance of the sugarbeet to Cercospora leaf spot disease (2). 

This paper reports the identification of gallic acid (3,4,5
trihydroxybenzoic acid) in various extracts of sugarbeet fruits by 
means of thin-layer chromatogTaphy (TLC) , color reactions, and 
ultra-violet (UV) light interaction. The amount of gallic acid in 
the fruit extract was estimated and the influence of .gallic acid 
on germination was determined. 

Methods and Materials 
Isolation 

Extracts of air-dried fruits of a commercial monogerm sugar
beet variety were prepared by eight different procedures. The 
details of three of the procedures follow. 
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Extract No.1 
Ten grams of fruits were soaked in 50 ml of water for 18 

hours in a refrigerator. The pH of this extract was adjusted to 
5 to 6. To 25 ml of extract, 15 ml of 15% CaCI 2 was added 

and the mixture was heated at 80 C for I Y2 hours to promote 
precipitation. The precipitate was filtered and dissolved in 25 
ml of 5% HCl. This solution was extracted three times ·with 
15 ml of ether. The ether extracts were evaporated to a volume 
of 5 ml to concentrate the solutes. 

Extract No.2 
Ten grams of fruits were digested with 30 mt" of 5% HCI 

for 4 hours. After filtration, the solution was made alkaline with 
NaOH and evaporated to dryness under reduced pressure 'with 
the temperature held under 50 C. The residue was dissolved in 
10% HCI and extracted twice with 15 ml of ether, and then the 
ether volume was reduced to 5 m!. 

Extract No.3 
Ten grams of fruits were placed in 50 ml of ·water and were 

heated at 80 C for 12 hours. The solution was filtered, made 
alkaline with 0.1 N NaOH, and evaporated to dryness under 
partial vacuum at a temperature below 50 C. The residue was 
dissolved in 10% HCl and extracted three times with 20 ml of 
ether. The ether extract was neutralized ,vith O.IN NaOH and 
evaporated to the aqueous phase (1 ml). The aqueous portion 
was acidified with H"S04 and passed through a column packed 
with chromatographic grade Silica (50-200 mesh, G. F. Smith)'. 
The column was eluted with four fractions (a, b, c, d) of 5, 10, 
20 and 30% I-butanol in chloroform. Gallic acid was found in 
the third fraction (c). This method was adapted from one used 
by Goncharova (I). 

The other procedures included various combinations of those 
given above, and in addition, initial soaking in 95% ethanol 
and final extraction in acetone. 

The TLC stationary phase (0.25 mm in thickness) was made of 
Silica Gel G (Merck, Germany), using 30 g of silica gel in 60 
ml of water, according to directions in the Operating Manual 
103-B of Desaga/ Brinkmann '. Because the presence of water in 
the thin-layer materially affects the Rr values, the plates were 
dried in an oven at 105 C for 2 hours . The dried plates were 
stored in a desiccator with potassium hydroxide pellets as the 
dehydrating agent. Before use, the plates were again heated in 
an oven at 105 C for I hour. 

4 The use of specific brand names and procedures does not indicate endorsement of 
product to the exclusion of others, but indicates procedural methods used. 
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Table I.~hmmatographic data for extracts of sugarbeet fruits developed in four solvent systems using TLC. 

Solvent system" 

2 3 4 

Spot R , Color** R, Color"'* R, Color** R, Color*** 

I 
2 
3 
4 
5 
6 
7 

a 
b 

0.11 Green 
0.17a Yellow 
0.27 Yellow 
0.35a Green 
0.52 Yellow 
0.59b Yellow 
0.73a Green 

Composition given under Methods and Materials. 
Bromocresol green spray. 
I % ferric chloride spray. 
Spot fluoresced under UV light. 

0.094a 
0.195 
0.24b 
0.35a 
0.39a 
0.56 
0.83a 

Yellow 
Yellow 
Yellow 
Green 
Green 
Green 
Green 

Spot pink.violet under UV light and fulfills criteria for galJic acid. 

0.90a 
0.20b 
0.38a 
0.636a 
0.73a 

Green 
Yellow 
Ycllow 
Yellow 
Yellow 

0.11 
0.17 
0.27 
0.35a 
0.52a 
0.68b 
O.73a 
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Decolorized 
Grey 
Brown 
Brown 
Brown 
Light Brown 
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Table 2.-Rr values reported in the literature (11) for a number of adds which have 
been identified in extracts of sugarbeet fruits. 

RfValue 

Gallic fcrulic Caffeic Oxalic Vanillic benzoic 
Soh?cnt system add acid add add add add 
---~ .. ...-- ----.--~--.---.- ..-
Ethanol. i"H.nmonia, 0.'>9 0.52 0.36 O.09R 0.41 

water 

13enlc11c. methanol, O.2± 0.517 0.38 0.05 0.513 0.52 
Ie add 

Benzene. dioxane, 0.20 0.33 0.17 0.11 0.12 0,48 
acetic 

0.,,6 O.i5 O.H 0.50 
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