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A study of the microbial metabolism of diverse chemical entities has commenced
in our laboratories. The major purpose of this program is to define series of micro-
orgunisms that affect transformations identical to those occurring in mammals. It has
been proposed that such systems could become 2 valuabie tool in xenobiotic metab-
olism studies’. The hydroxylation of twelve simple aromatic compounds by eleven -
microorganisms has been studied! as an initial phase of this work. During these
experiments. TLC systems were required for the qualitative determination of the
potential phenolic metabolites of the substrates noted in Table 1. More specifically.

~three solvent systems were sought for the metabolites of each substrate: for greatest
possible discrimination®. attempts were made to devise series containing acidic. basic
and neutral solvent systems. The TLC systems were also required to distinguish
between phenolic metabolites and co-extracted native components of the micro-
organisms employed. The literature describes numerous systems for the TLC analysis
of simple phenols™ ', These reports were used as guides in dev eloping TLC systems
for determinaiion of the compounds of interest in microbial extracts.

EXPERIMENTAL

TLC wuas carried out on 230-gem silica gel GF. ., plates (Analtech. Newark. Del..
U.S.A.) developed 10 cm in the following solvent svstems: (A) benzene—methanol
(93:3): (B) henzene-methanol (4:1): (C) benzene~ethyl acetate (9:1): (D) benzene—-
acetic acid (3:1): (E) benzene-ucetic acid (3:2): (F) benzene-methanol-acetic acid
(43:8:4): (G) chloroform-ethanol-acetic acid (18:1: 1): (H) toluene-piperidine (3:2):
(I) benzene-cthyl acetate—piperidine (6:3:1): (J) benzene-isopropanol-conc. am-
monium hydroxide (3:4:1): (K) isopropanol-benzene-conc. ammonium hydroxide
(3:1:1). Derection was via quenching of 254 nm-induced fluorescence and by diazot-

ized sulfantlic acid®.

RESULTS

Table 1 lists R, values for the potential phenolic metabolites: in all systems,
compounds developed as well consolidated spots. while developing times were usually
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TABLE |

TLC OF PHENOLIC METABOLITES”"

Compounds were chromatographed as such and as spiked cthyl acetate extracts (see ref. 1) of
Aspergillus niger (ATCC 9142y, Penicillium chrysogenum (ATCC 10€002). Cunninghamella blake-
sleeana (ATCC 8688a), Aspergilius ochiraceous (ATCC 1008). Gliocludium deliquescens (SP-WISC
1086), Strepromycees sp. (SP-WISC 1138w), Rhizopus stolonifer (NRRL 1477). Curcularia lunata
(NRRL 2178). Srrepromyces rimosus {ATCC 23933), Cunninghamella bainieri (ATCC 9244), and
Helicostylum piriforme (QNMN 6945) cultures. ATCC= American Type Culture Coliection, Rockville,
AMd.: NRRL= Northern Regional Research Laboratories, Agricultural Research Service., U.S.
Department of Agriculiure, Peoria, HL: QM= Quartermaster Culture Collection. U.S. Army
Labaoratories. Natick, Mass. ; SP-WISC= School of Pharmacy, University of Wisconsin, Madison,
Wisc.

Subsirare und Saolvenr systems and Re = 100 values

phenolic merabolites

Aceranilidde (AC) B F H
2_Hydroxy AC 35 Tss 15
3-Hydroxy AC 17 17 33
+-Hyvdroaxy AC 42 11 3y

.—!n_i[l'lu‘ (AN) B H J
2-Hydroxy AN 55 AT ey T
3-Hydroxy AN 10 10 61
4-Hvdroxy AN 41 33 66

Aunisole (AS) A C E
2-Hydroxy AS 65 S N X
Phenol a8 18 [
4-Hydroxy AS 2 3 62
Hydroquinone 07 i1 3

Beuzoic vcid (BA) D G K
2-Hydroxy BA 60 6 Tes
3-Hxydroxy BA 33 17 21
4-Hydroxy BA 38 10 31
3,4-Dihydroxy BA 21 26 a3

Biphienyi (BP) A D 1
2 Hydroxy BP [y S R &
4-Hydroxy BP 35 33 32
2.5-Dihyvdroxy BP 25 39 2N
1 4-Dihvdroxy BP 15 27 s

Chlorebenzene (CB) A D H
2-Hydroxy CB 39 63 2T
3-Hydroxy CB 53 34 33
4-Hydroxy CB 48 32 11

Cotmarin (CAf) A F J
F-Hydroxy CM o7 Tss T IZ‘ o
F-Hydroxy CM I8 33 30
o-Coumaric acid 3 51 V23

Nauphihalene (N 1) A D H
I-Hydroxy NA 50 s« T ss T
2-Hydroxy NA 15 52 19
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TABLE 1 (continued)

Substrate and phenolic Solvent systems and Ry > 100 values

metabolites

Nitrohenzene (NB) J
2-Hydroxy NB 20
3-Hyvdroxy NB 52
4-Hydroxy NB 16

trans-Stilhene (ST) H
4-Hydroxy ST 30
4,4°-Dihydroxy ST 38

Toluene (TL) !
2-Hydroxy TL EET R
3-Hyvdroxy TL Rh
4-Hydroxy TL 40

* Reference materials were obtained commercially (see ref. 1) and used after homogeneity
wis established by TLC:

less than 20 min. Solvent systems A through K were also utilized to chromatograph
ethyl acetate extruacts of the aromatic hydroxylase-containing microorzanisms (see
footnote to Table I) spiked with the phenols of interest. In all instances. the TLC
svstems permitted differentiation of the phenolic metabolites from substrates and
co-extracted microbial materials.
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