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The PoJsonous Effect Exerted on Living Plants by

Phenols.

Bv
Rodney H. True, Ph. D., and Carl G. Hunkel, B. S.^)

(Conclud.)

If the introduction of tliis raclicle into tlic phenol molecule

increases its toxic effect to so considerable an oxtent, the ques-

lion arises concerniiii^- its effect when introduccd into othcr Com-

pounds.

By replacing one 11 of the henzenc ring with an NOj gi'oup,

WC have nitrobenzene, a Compound differing from the nitrophenols

just studied by having nonc of its H hydrogens rephiced by the
+

OH group. In nitrobcnzene, consequently, wc can liave no 11 ions.

Since the introduction ot OH groups does not nu\terially affeet

the toxicity of a Compound dissociating but slightly, as resor-

cino], we may comparc the toxic effect of nitrobcnzene with that

of the nitrophenols Avhich do not dissociate ; i. e., when no H
ions are present. This is realized when Na OK is added to the

nitrophenols.

Nitrobenzene, CöIIsNOl'.

Table XXXVI.
Begun Mar. 2, 8 : 25 P. M.

Gram-mol. per liter. Lonpith Mar. 3.

3 :"4rj P. M.

1/1600

1/3200

15,0

© Biodiversity Heritage Library, http://www.biodiversitylibrary.org/; www.zobodat.at



392 True and Huukel, The Poisouous Effect Exerted etc.

Tri n Itrop hcn Ol (Picric Acid) Cg1I2 (011) (NO2) (NO2)

(NO2) = 1:2:4:6.
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tluit of sodium chloride about 1/4. riainly, tlicrcfore, tlie nnioii

lias very strong" toxic propertics tOAvards lupiiics.

Whcii the liydrogen of tlic OH gioup is replaced by CII3,

we obtain fiom phenol, anisol, from pyrocatechol, thc monomethyl

cther, guaiacol.

Anisol, CgHsOCHs.

, a ". Table XXXIX.
Begun May 29, 4 : 45 V. 1\[,

Grain-mol. per liter. Linictli Mav '20. Lenf,'tli IMav '21

2: 85 P.M.
1/200

1'400

1 800

15.0 nun
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From the accompanying table, guaiacol is an activc poison
to lupines, tlie niost concentrated Solution allowing growth being
tliat containing 1/800 gram-raolecule per liter. being, therefore,

more strongly toxic than anisol. It will be observed that here,

as in tlie case of anisol, the ether Las the sarae toxic value as

the phenol from Avhich it may be regarded as derived by replacing
the H of an OH group with the CHs group.

Spirogyra filaments give results differing somewhat from tliose

obtained with the lupines. As in the casc of anisol, the alga is more toler-

ant toward the Compound than are the lupines, the lirst Solution in which
majority of the tilaments survivcd being 1/150 to 1/200 gram-molecule
per liter. This is a stronger Solution than the alga was able to with-

stand in the case of anisol, thus reversing the relative positions

in the scale of toxicity as seen for the lupines.

Salicylic acid, Cc Hi (011) (COOH) = 1 : 2, is botli an acid
and a phenol in its Constitution, but the acid characteristics give
it its most pronouneed properties. The toxic value of salicylic

acid has been determined by Kahlen berg and True.^) The
concentration lirst permitting lupines to survive was found in a
Solution containing 1/6400 gram-molecule per liter, the boundary
observed, generaily, for monobasic acids undergoing completc
dissociation. Ostwald^) has shoAvn that at the much stronger
concentration of one gram-molecule in 1024 liters this acid disso-

ciates 62,80 per cent. A materially grcater degree of dissociation

might be expected in the dilutions here used.

r t h o - o X y b e n z o i c acid, salicylic acid, Ce Hi (OH)
(COOH) = 1:2. Boundary - concentration, 1/6400 gram-mole-
cule per liter.

Table XLI.

kSodium
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Lengtli May 23.

2 : 30 P. M.
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gTum-moleeule per liter, and 1/200 gram-molecule per liter of

phcnol.

S u m a ] y o f K e s u 1 1 s.

In Order to faeilitate a comparison of the toxic values of

tlie substances studied, we bring together in the following table

tlieir names and the boundary concentrations found for Lupiniis

albus:

Substiince.
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Substance.
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H ions. Pyrocatechol and especially hydroquinone are of this

class.

Certain radicles seera to have specific properties when intro-

duced into the molecule, raodifiyiug the toxic value. The number
of hydroxyl groups (OH) present seems to have little influence

011 the toxic action of the phenols, as in the series : bsuzophenol

(1 OH), resorcinol (2 OH), and phloroglucin (3 OH). The intro-

duction of the methyl group (CH3) into the benzene nucleus

increases the toxicity to a considerable, but rather variable,

degree, as in the cresols, less plainly in orcinol. The introduction

of the isopropyl group (—CH [CHsJa ) into the cresols increases

the toxic value of these substances, as carvacrol and thymol. The
presence of one or more nitro groups (NO2) increases the toxic

action to a great degree; mono- and tri-nitrophenols. An increase

in the number of the NO2 groups present does not seem to

increase the toxic action. When the H of an OH group is repla-

ced by a (CH3) group, little influence seems to be exerted on

the toxic action, e. g., anisol and guaiacol. The carboxyl group
(COOH) brings with it a degree of toxicity corresponding directly

to the degree of dissociation and the number of H ions it

aifords ; salicylic acid.

Nachträgliche Bemerkung

zu meinem Aufsatz in Nr. 9 dieses Bandes, p. 298: Das
Leuchten des Ceratütm tripos hat soeben J. Reinke (Wissenschaft-

liche Meeresuntersuchungen. Band III. 1898. p. 39—41) näher

studirt. Dasselbe wird nicht durch Bakterien verursacht.

Prof. Dr. Ludwig - Greiz.

Instrumente, Präparations- und Conservations-

Methoden etc.

Der Sudan III und seine Verwendung in der

botanischen Mikrotechnik.

Von

Dr. Luigi Buscalioni
in Rom.

Der Farbstoff Sudan III wurde seit einiger Zeit in der

medicinischen und zoologischen Mikrotechnik sehr empfohlen, um
die Fette zu färben. Jedoch ist meines Wissens dieses Reagenz
in der botanischen Mikrotechnik bis jetzt nicht angewen.let worden.

Ich habe daher damit Versuche angestellt. Aus meinen eingehenden
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