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Note 

A new chromogenic reagent for the detection of phenolic compounds on 
thin-layer plates 

A number of chromogenic reagents are known for the detection of phenolic 
compounds on thin-layer platesl-2. Specific reagents1*3 used for detection of different 
classes of naturally occurring phenolic compounds, such as vanillin/HCl for catechins, 
nitric acid for fully methylated phenolic compounds, and $-toluenesulphonic acid for 
the detection of flavonoids, are important as they are of use in the identification of 
naturally occurring phenolic compounds. The reagents that can specifically be used 
for the detection of vie.-o&o-dihydroxy groups on thin-layer plates are also of use 
in structure elucidation. o-Dihydroxy groups can be detected with Benedict’s re- 
agent! ; this group is responsible for fluorescence quenching, whereassubstances that do 
not contain the group usually fluoresce when sprayed with the reagent. It cannot, 
however, be used on polyamide layers, and this reagent is only applicable to flavo- 
noids and coumarins. 

In this paper a sensitive chromogenic reagent is described that not only detects 
most of the naturally occurring phenolic compounds, but can also be used to detect 
specifically the ortko-dihydroxy group on both Silica Gel G and polyamide thin layers. 
Phenolic compounds are detected by using sodium nitrite-sodium tungstate solution 
containing trichloroacetic acid. When this spray is followed by an alkali solution, the 
o&o-dihydroxy group is characterized by the formation of a red colour. This specific 
.detection of or&o-dihydroxyphenolic groups is based on the observations that a red 
colour is formed when nitrite is added to asolution containingpyrocatechol andsodium 
tungstate and the solution is subsequently made alkaline.This reaction has been utiliz- 
ed for the development of a calorimetric method0 for the quantitative determination 
of pyrocatechol, in which it was observed that the addition of trichloroacetic acid 
increases the intensity of the colour in the above reaction. The possibility of using this 
reaction for the detection of phenolic compounds and the specific detection of ovllto- 

dihydroxyphenolic groups on thin-layer plates of Silica Gel G and polyamide has been 
investigated. 

Malevials and nzcthods 
Tlzilz-layer fdates. Silica Gel G (E. Merck) and polyamide (E. Merck) were used 

for the preparation of thin-layer plates of size 5 x 20 cm. With Silica Gel G, a I : 2 
slurry in water and with polyamide a I: 2 slurry in methanol was prepared. Silica 
Gel G thin-layer plates were activated for I h at IIOO, while polyamide thin-layer 
plates were dried for +24 h at room temperature before use. 

Phenolic compounds (4 ,ug) dissolved in acetone were spotted on to thin-layer 
plates with a micropipette. The thin-layer plates were first sprayed with chromogenic 
reagent I and then, after 3 min, with chromogenic reagent II. With polyamide, after 
using reagent I, the thin layers were dried at 30” for few minutes in order to remove 
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TABLE I 
COLOUJZ R&ACTIONS Olr PHENOLIC COMPOUNDS ON TRIN-LAYER PLATES 

Conzpousd With ckYornogonic WiliJ c/~Yomogcaio 

Ycagcnt I Ycagont II 
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Vanillic acid 
Vcratric acid 
Syringaldchydc 
Vanillin 
Vanilla1 (bourbonal) 
Syringicacid ’ 
Fcrulic acid 
Isoforulic acid 
Guaiacol 
q,4’-Dihydroxy-3,3’-dimethoxy- 

stilbcnc 
Hcspcridin 
Sinadic acid 
Nariiigin 
Phenol 
Thymol 
m-Hydroxybonzoic acid 
p-Hydroxybenzaldchydc 
p-Hydrosybenzoic acid 
p- Aminophcnol 
a-Naphthol 
p-CoGmaric acid 
o-Coumaric acid 
3-Wyclroxybiphonyl 
Sslicvlic acid 
34Iydrosyanthrsnilic acid 
o-Aminophenol 
p-Hyclroxyphcnylpyruvic acid 
Tyrosinc 
o-Nitrophcnol 

Picric acid 
a-Rcsorcylic acid ( j,5-dihydroxy- 

bonzoic acid) 
Gentisic acid 
Homogcntisic acid 
z,q-Dihydroxyrcsorcylaldohydo 
&Resorcylic acid (z,qdihydroxy- 

benzoic acid) 
Phloroglucinol 

ortllo-Diirqrdvoxypltellolic compounds 
Rutin 
Caffoic acid 
Pyrocatochol 
Taxifolin (dihydroquercotin) 
D(+)-Catcchin 
Protocatcchuic acid 
Protocatcchuic aldohyde 
z,3-Dihydroxybonzoic acid 
Chlorogcnic acid 
Ellagic acid 
Aclrcnaline 
Quorcotin 

vie.-Trilrydroxy~keno2ic com$ounds 
Tnnnic acid 
Pyrogallol 
Gallic acid 
Methyl gallato 

Yellow 
Yellow 
Brown 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Grey 

Pink 
- 
Pink 
- 
- 
Yellow 
Paint brown 
Yellow 
Paint yellow 
Yellow 
Paint yellow 
Yellow 
Paint yellow 
Faint brown 
Pink 
Yollow 
Yellow 
Grcy 
Yellow 
Yollow 

Yl?llOW 

Faint yellow 
Paint brown 
Pink 
Pink 
Yellow 
Grey 
Yellow 
Intense yellow, changing 
to roddish yellow 
Reddish yellow 

Faint yellow Faint yellow 
Reddish yollow Purple 
Grey Grey 
Faint pink Faint pink 

Yellow 
Yellow 
Brown 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Grey 

Pink 
- 
Pink 
- 
- 
Yellow 
Faint brown 
Yellow 
Faint yellow 
Yellow 
Brown 
Yellow 

Brownish yollow Brown 
Intense pink-yellow Red 

Yellow 
Yyc,:~~ish brown 

Intcnso yellow 
Yellow 
Yollow 
Light yellow 
Yollow 
Yollow 
Grey 
Rod 
Brown-yellow 

Yellow 
Pinkish brown 
Brown 
Light brown 

Red 
Reddish brown 
Intense red 
Yellowish red 
Yellowish red 
Dark red 
Lieht red 
Dirk red 
Red 
Red 
Red 
Brownish yellow 

Rrownish yellow 
Brown 
Brown 
Brownish yellow, changing to brown 
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water and then again lightly sprayed with reagent II, and the colours were observed. 
Pvcparation of the chromogenic reagents. Reagent I : Prepare a mixture contain- 

ing G ml of a IO OX, solution of sodium tungstate, 6 ml of a 5 y0 solution of trichloro- 
acetic acid and 3 ml of 0.5 N hydrochloric acid, and to it add G ml of freshly prepared 
5 Y0 sodium nitrite solution. 

Reagent II: A 0.5 N sodium hydroxide solution. 

Reszllts awl disczcssiogt 
The results in Table I show that most of the naturally occurring phenolic com- 

pounds are detected with this reagent, with the esception of phenol, hesperidin and 
naringin containing a single OH group, which is further deactivated by the presence 
of an electron repelling group (-OCH,) in hesperidin. Monohydroxyphenolic com- 
pounds containing an -OCH, group can be detected if the aromatic ring is substituted 
with an electron-withdrawing group, e.g. a carboxyl group in ferulic, isoferulic, 
vanillic, syringic and sinapic acids and ,?n aldehyde group in syringaldehyde, vanillin 
and vanilla& and these compounds are detected in addition to other monohydroxy- 
phenolic compounds that contain electron-withdrawing groups. All phenolic com- 
pounds containing nt-dihydroxy groups, such as a- and P-resorcylic acids, gentisic and 
homogentisic acids and 2,+dihydroxyresorcyaldehyde, are detected. 

When the application of chromogenic reagent I is followed by reagent II, all of 
the or&o-dihydroxyphenolic compounds except quercetin gave a red colour, while 
monohydroxy, f+dihydroxy and sic.-trihydrosy compounds gave a yellow to brown 
colour. The red colour formation observed with nitrophenols (which are not naturally 
occurring compounds) was due to the presence of the nitro group, which is known to 
give a red colour under alkaline conditions. Phloroglucinol, which lacks an ovtho- 
dihydroxy group, also gave an intense red colour. No red colour was observed with 
quercetin even at high concentrations, but dihydroquercetin gave an intense red 
colour even at very low concentrations. The anomolous behaviour of quercetin and 
the mechanism of the colour reaction of the phenolic compounds with this reagent is 
under investigation. 

We thank Dr. P. V. SUBBA RAO, Indian Institute of Science, Bangalore, and 
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