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SUMMARY 

Numerous fluorescent compounds were detected and separated by thin-layer 
chromatography in the chloroform extracts of species of Rhi.zopus. Qditative 
similarities and diierences existed among the species with respect to specific fluo- 
rescent compounds. 

INTRODUCTION 

The presence of secondary metabolites from mycelium of fungi has heen well 
documented by numerous investigatorsl-s. These secondary metabolites, which serve 
no known function in the life cycle of many fur@, include antibiotics. pigments, 
mycotoxins and others. Chromatographic methods, which include gas-liquid chro- 
matography’, high-performance liquid chromatographys, thin-layer chromatography 
(TLQ9-13, and paper chromatography 14-zo have proved very useful in their separation. 

This paper describes the use of TLC for the detection of UV-absorbing 
substances in Rhizopus species. 

METHODS AND MATERIALS 

Species of Rhizoprrs used in this work were obtained from the‘ American Type 
Culture Collection (Rockville, Md., U.S.A.) and the Department of National Health 
and Welfare (Ottawa, Canada). Stock cultures were maintained at 5” on slants of 
potato dextrose agar (PDA) enriched with 0.2% yeast extract_ Spores from heavily 
sporulated cultures, which had been previously grown on slants of PDA enriched with 
0.2% yeast extract (PDAYE) for 7 days at 27”, were washed off the PDAYE slant 
with sterile distilled water. The spore suspensicn was adjusted to an optical density of 
10.0 Klett Units at 450 nm with a blue filter (photoelectric calorimeter, Klett Sumner- 
son, New York, N-Y., U.S.A.) before bemg used to inoculate the medium. 50 ml of 
mycological broth enriched with 0.5 % yeast extract (MY%) and 15 oA sucrose plus 
2% yeast extract (YES) were inoculated with 1.0 ml of spore suspension and allowed 
to incubate for 7 and 14 days respectively at 27” (ref. 21). 

The procedure for extraction of secondary metabolites was based on that of 
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Armbrecht et zzZ.=. The mycehal mats were extracted with two volumes of warm (60”) 
chloroform in a Waring Blendor and then concentrated to dryness in a flash evapo- 
rata:. 

For the separation of the secondary metabolites, the chloroform extracts were 
dissolved in 0.2 ml of chloroform and I5 pl of each extract were spotted on 0.500 mm 
TLC pIates (Red&Coat 5-8172, A&&l, Supeko, Bellefonte, Pa., U.S.A.). The plates 
were developed in two solvent systems (chloroform-methanol (99: 1, v/v) (CM) and 
benzene-methanol-acetic acid (24:4:1, v/v) (BMA). After development, the ‘plates 
were e xamined under longwave W Ii&t. Fiuorescmt materials from the extracts 
and separated on TLC plates were compared with authentic mycotoxins and da- 
toxins. To determine whether non-fluorescent materials were also present in the 
estracts, the plates were (1) sprayed with a freshly prepared mixture of 0.5 ml of p- 
anisaldehyde in 85 ml of methanol containing 10 ml of glacial acetic acid and 5 ml 
of concentrated sulfuric acid and then heated at 210” for 8-20 min= and (2) sprayed 
sith 1 oA ethanoiic ferric chloridz2J. 

RESETS AND DISCUSSION 

Seven members of the Rhkopm group were evaluated for their ability to 
produce metabolites in a chemically undefined culture medium and a semichemicahy 
de&red culture medium. Visual examination of the TLC plates accomplishes in the 
dark, with the aid of W light, revealed numerous fluorescent compounds, as shown 
in Tables I-IV. The number of fluorescent compounds separated and detected in the 
two solvent systems CM and BMA, respectively, are as follows: (YES medium for 
7 days) R. anhims, 6 and 5; R. chknsis, 8 and 8; R. circimms, 8 and 6; R. kazmrensr;r 
4 and 6; R. oryzae, 6 and 6; R. stolonifer, 8 and 7; R. 66-SW,4 and 6; (YES medium 
for 14 days) R. arrhizus, 5 and 6 ; R. chinens~, 5 and 8 ; R. circinam, 7 and 6; R. 
kazanensis, 10 and 7; R. or);zcle 6 and 6; R. stoZonrf&, 6 and 5; R. 66Sl-2,5 and 7; 
(MYE medium for 7 days) R. arrhizus, 5 and 2; R. chimmis, 4 and 3; R. circinans, 
2 and 1; R. kazcmemis, 4 and 3; R. or-pm, 3 and 4; R. stolonifer, 4 and 4; R. 66-81-2; 
(MYE medium for 14 days) R. arrhizus, 8 and 4; R. chzizensils, 6 and 4; R. circt2zans, 
6 and 5; R. kazanensi3, 7 and 6; R. oryzae, 7 and 5; R. stoIorzij&, 6 and 4; and R. 
@i-81-2,4 and 5. 

The data indicate that the seven fungi e_ aamined produced a number of fhro- 
rescent substances when incubated in chemically undefined and scmi-chemicahy 
deked media. The fiuorescent compounds were analyzed by their chromatographic 
behavior, reaction to spray reagents, and spectra. The data obtained from these 
analyses were then compared with those of known mycotoxins. The data on the 
ffuorescent compounds did not reveal the presence of any of the known mywtoxir@. 
QualitaGvc di%ercnces were apparent in the number of detectable fluorcsccn tsub- 

stances with respect to (1) separation in the two soknt systems, (2) the media, and 
(3) period of incubation. It was of interest, however, to note the presence of a common 
fhrorescent compound in ah seven of the fungi which appreared green before spray 
treatment aud purple after spray treatment with paaisaldehyde in visible light. 
Cantion must be exercised., however, in the interpretation of the significance of the 
differences and simihritis of fluo reswzt compomxk which were found in #he fungi 
examined during this investigation. Studies on the structural elutidation and identi- 
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TABLE I 

TLC OF THE CHLOROFORM EXTRACT OF REZZOPUS SPECIES GROWN IN YES 
MEDIUM FOR 7 DAYS 

Orgmrirm Spot RF Solvent 
system 

Detection 

Before spray treatment After spray treatment 

Visible clllm- : 
Iight vioiet 

p-Amk&iehy& Zron chki& 

EGbble UZtra- VzibLe Ultru- 
light violet I&ht violet 

R. arrhizuv 1 
lb 
2 
3 
4 
5 

1 
2 
2b 
3 
4 

R. chiizer~& 1 
2 
3 
3b 
4 
5 
6 
7 

R.&ClilQRs 1 
2 
3 
4 
5 
6 
7 
8 

0.23 CM - 
0.38 CM - 
0.48 CM - 
0.53 CM - 
0.76 CM - 
0.97 CM - 

0.09 BMA - 
0.31 BMA - 
0.38 BMA - 
0.48 BMA - 
0.72 BMA - 

0.14 CM - 
0.29 CM - 
0.41 CM - 
O-48 CM - 
0.64 CM - 
0.73 CM - 
O&5 CM - 
0.94 CM - 

0.07 BMA - 
0.15 BMA - 
0.28 BMA - 
0.34 BMA - 
0.44 BMA - 
0.73 BMA - 
0.84 BMA - 
0.91 BMA - 

0.12 CM - 
0.28 CM - 
0.41 CM - 
0.50 CM - 
‘0.63 CM - 
0.75 CM - 
0.83 CM - 
0.97 CM - 

0.09 BMA - 
0.16 BMA - 
0.333 BMA - 
0.44 BMA - 
0.71 BMA - 
0.82 BMA - 

Blue 
GRlXl 
- 

GEll 
Pale Blue 
Bright Blue 

- 
Blue 
GXf%l 
Pie Blue 
Pde Biue 

Blue 
Blue 
GlX%X 
Bright Blue 
GIl%Xl 
Dull Blue 
Blue 
pale BIue 

Blue 
Blue 
Blue 
Blue 
Blue 
Green 
Blue 
Ddi Blue 

Blue 
Blue 
GhXXXl 
Bright Blue 
GE?.% 
Biue 
Dull Blue 
Bright BIue 
- 

Blue 
Blue 
BhIe 
Gresl 
Dull Blue 

- - 

Purple - 
Green - 
Green - 

Green - 
- - 

Green - 

- 

Purple - 
- - 
Green - 
- - 

- - 

- 
Purpfe 1 
Green - 
Green - 

Purple - 
Green - 
Green - 
- - 

Green - 

- 
purple z 
Green - 

GX%Xl 
P&e Blue 

Me Blue 

GZ!-eIl 
Pale Blue 
Pale Blue 

Green _ 
Green 

Blue 
P&c Blue 

Blue 
B!ue 
BIue 
Blue 

Gmzn 
Blue 

Green 
Bright Blue 

Dull Blue 

Blue 
Blue 

Gm:n 
Dull Blue 
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R..km I 0.12 CM - Biue - - 
2 0.20 CM - BhX 
3 0.50 CM - Gresl i-u@ 1 
4 0.82 CM - FdeBlue Green - 

1 0.06 BMA - BIW 
2 0.14 BMA - Blue Green - 
3 0.31 BMA - BIlItZ 
4 0.40 BMA - BIue 
5 O-74 BMA - GIYSJ purple 1 
6 094 BhfA - F&Blue - - 

R.myzae 1 0.09 CM - 
2 0.22 CM - 
3 0.43 CM - 
4 0.53 CM - 
5 0.66 CM - 
6 0.80 CM - 

BIue - - 
BIIX - - 

Green - - 
Bright Blue Purple - 
BiKe Green - 
Fde Blue 

0.05 BMA - BltbZ 
0.14 BMA - BILE - - 
0.28 BM4 - B1i.E - - 
0.40 BMA - BIIX 
0.68 BMIA - Cm purple 1 
0.78 BMA - BIllf2 

oJl!3 CM - 
0.22 CM - 
0.41 CM - 
0.53 CM - 
0.56 CM - 
0.69 CM - 
0.81 CM - 
0.90 CM - 

Blue - - 
BIfhZ - - 

GEf!Sl 
Bright Blue 
GW 
BIlE zz!F 1 
DuUBIue Grten - 
pale Blue 

1 0.06 BMA - Blue 
2 0.14 BMA - Blue Green - 
3 0.28 BMA - Blue 
4 0.37 BMA - Blue 
5 0.42 BMA - Blue 
6 0.68 BMA - GRCn Lpk 1 
7 0.75 BMA - BIWZ 

R 6681-2 1 0.21 CM - 
2 0.40 CM - 
3 O.%CM - 
4 0.75 CM - 

1 0.06 BMA - 
2 0.14 BMA - 
3 Om26 BMA - 
4 0.35 BMX - 
5 0.65 BMA - 
6 0.81 BMA - 

Blue - - 

GRXSl 
Rrrpk - 

BlUS Green - 

Bk 
Blue - 
BXliC 
Blue - - 

- 
- 

- 
- 
- 
- 
- 

- 
- 

- 

- 
- 
- 

- 
- 

- 

- 

- 
- 
- 
- 

- 
- 

- 

- 

- 
- 
- 
- 
- 
- 

GET.t33 
J?aIe Blue 

Blue 
BltEe 
BIue 
BllE 
GR%Xl 

GE&l 
Bright Blue 

pale Blue 

BlEbZ 
Blue 
Blue 
Blue 
GF3Xl 
Blue 

GEXSI 
Bright BIue 

pale BIue 

BIue 
Blue 
Biue 
Blue 

G_SX%l 
BlUe 

GZfXi 

Blue 

BllJe 
BIWZ 
Blue 
Blue 
GRXD 
FbIeBIue 
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TABLE II 

TLC OF THE CHLOROFORM EXTRACT OF RHZZOPUS SPECIES GROWN iN YES 
M@XUK FOR 14 DAYS 

OfgQl&M Spot RF sohnt 
SYSCWZ 

Detect&m 

Before spray treafmettt After spray treatment 

Wibk Ultra- 
&kt videt 

p-A&a&hy& iron chh-iak 

Visible (Iltra- Visible Ultm- 
Iigilt viok?t i&t Vii&f 

R. arrhkzs 1 0.08 CM - 
2 0.41 CFa - 
3 0.72 CM - 
4 0.76 CM - 
5 0.!37 CM - 

1 0.09 BMA - 
2 0.16 BMA - 
3 O-41 BMA - 
4 0.63 BMA - 
5 0.76 BMA - 
6 0.91 BMA - 

R. &he&s 1 
2 
3 
4 
5 

0.12 CM - 
0.25 CM - 
O-46 CM - 
0.76 CM - 
0.94 CM - 

1 0.06 BMA - 
2 0.13 BMA - 
3 0.18 BMA - 
4 0.41 BMA - 
5 0.65 BMA - 
6 0.75 BMA - 
7 0.88 BMA - 
8 0.95 BMA - 

R. cikciham 1 0.08 CM - 
2 023cM - 
3 O-45 CM - 
4 0.67 CM - 
5 0.76 CM - 
6 0.84 CM - 
7 0.97 CM - 

1 0.07 BMA - 
2 0.16 BMA - 
3 0.28 BMA - 
4 0.51 BMA - 
5 0.81 BMA - 
6 0.91 BMA - 

R.hx?zne~ 1 
2 
3 

0.03 CM - 
0.06 CM - 
O-19 CM - 

Bright Blue 
Green 
Blue 
Dull Blue 
Bright BIue 

Blue 
Blue 
Blue 
G-XI 
Blue 
Bright Blue 

BIue 
Blue 
GF.%Xl 
Blue 
Dull BIue 

Blue 
Blue 
Blue 
Blue 
GRXZll 
Blue 
Blue 
Dull Blue 

Blue 
Bh.L? 
GRXZlY 
Blue 
Blue 
DulI Blue 
Bright Blue 

BIue 
Hue 
Bfue 
BIue 
GRXSI 
DulI Blue 

Blue 
Blue 
Blue 

- - 
Purple - 

Green - 
Green - 

Lpfe 1 
Green - 
- - 

Purple - 
- - 

Green - 

- - 

Purple - 

- 
- - 

- - 

purple 1 

Green - 
Green - 

- - 

Lple 7 
Green - 

- - 
- - 

- 
- 
- 

- 
- 

- 
- 

- 
- 
- 
- 

- 
- 
- 

- 
- 

- 

- 
- 
- 

- 
- 
- 
- 

- 

- 
- 

Blue 
Dull Blue 

Blue 
Blue 

GRXu 
Bk 

Blue 
Blue 
Gi-E?I 
BIue 

Blue 
Blue 
Biue 

GEelI 
Blue 

Dull Blue 

GiWZl 
Blue 
Blue 

BIue 
Blue 
Blue 
Blue 

Dull Blue 

BILE 
Blue 
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Viiibte Ultra- 
ii& viokt 

4 0.26 CM - 
5 O-38 CM - 
6 05OcM - 
7 O-63 CM - 
8 0.66 CM - 
9 0.75 CM - 
10 0.87 CM - 

1 0.15 BhSA - 
2 O-23 BM4 - 
3 0.35 BMA - 
4 0.47 BMA - 
5 0.61 BhSA - 
6 O-75 BhtA - 
7 090 BhL4 - 

Rotyzae 1 0.07 CM - 
2 0.19 CM - 
3 o-41 CM - 
4 0.71 CM - 
5 0.81 CM - 
6 0.88 CM - 

1 O-01 BMA - 
2 0.17 BMA - 
3 0.31 BhL4 - 
4 0.47 BM.4 - 
5 0-a BhfA - 
6 0.84 BhSA - 

R_stotonifer 1 0.08 CM - 
2 0.22 CM - 
3 0.45 CM - 
4 OS3 CM - 
5 O-78 CM - 
6 093 CM - 

1 0.15 BMA - 
2 0.25 B-MA - 
3 0.34 BhlA - 
4 0.66 BhfA - 
5 0.94 BMA - 

R.66-81-2 1 
2 
3 
4 
5 

0.12 ch¶ - 
0.39 CM - 
056 CM - 
0.65 CM - 
0.86 CM - 

1 0.10 BhfA - 
2 O.LS BhSA - 
3 0.25 BMA - 
4 033 BMA - 
5 0.43 BhfiA - 
6 0.57 BMA - 
7 0.86 BhsA - 

me 
BIUe 
Blue 
GEfSl 
Rb 
Bhxe 
Blue 

- 

BIue 
BILE5 
Dull Blue 
GZXSl 
Dull Blue 

BIlIfS 
Blue 
BIue 
GM 
Blue 

B!uz 
GW 
Blue 
Bhte 
BfUe 

- 

Blue 

Blue 
Dull Blue 
Green 
BIUe 

Green - 
- - 
- - 
- - 

gig 1 
- - 
Purple 1 

Green - 

Green - 
- - 
- - 

i&e I 
Green - 

i&e - 

Green - 

- - 
- - 

&Ie 1 
Green - 

Green- 

ChBX- 
Green - 
- - 
- - 

- 

- 
- 
- 

- 

- 
- 
- 
- 
- 

- 

- 
- 
- 
- 

- 
- 

- 
- 

- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 

- 
- 

GRZU 

Bflle 
Blue 

Blue 

Blue 

Blue 
BIue 
Green 
Green 
BIIE 

ElKI? 

Gm 
Blue 
Blare 
Blue 

BIue 
Blue 

Green 
DuU Blue 

GlXlZn 
Biue 
Blue 
Green 

Blue 
Bit= 
BIUe 
Green 
Blue 

BIue 

ZIz 
Blue 
Gm 
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MEDKUM FOR 7 DAYS 

Orgmasm sk’t RF SohwU Detection 
system 

Before spray freatmtnt After spray rreatment _ - 

Vii~e Ultra- U-M&Y& iOR .chIo& 
&hF vfoiet 
Z&k violet VZZHe Ulrra- Vistible Ultra- 

ripht violet &ht violet 

1 
2 
3 
4 
5 

1 
2 

1 
2 
3 
4 

1 
2 
3 

1 
2 

1 

t 
2 
3 
4 

1 
2 
3 

1 
2 
3 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 

1 
2 
3 
4 

0.50 CM - 
0.65 CM - 
0.69 CM - 
0.73 CM - 
0.80 CM - 

0.62 BMA - 
0s BMA - 

0.20 CM - 
0.60 CM - 
0.76 CM - 
0.91 CM - 
0.53 BMA - 
om BMA - 
0.89 BMA - 

0.53 CM - 
0.77 CM - 
0.61 BMA - 

0.05 CM - 
0.58 CM - 
0.73 CM - 
0.87 CM - 
0.25 BMA - 
0.68 BMA - 
0.84 BMA - 
O-04 CM - 
0.50 CM - 
0.77 CM - 

0.09 BMA - 
0.34 BMA. - 
0.62 BMA - 
0.85 BMA - 

OizOcM - 
0.55 CM - 
0.78 CM - 
0.80 CM - 
0.13 BMA - 
0.40 BMA - 
0.67 BMA - 
0.81 BMA - 

0.28 CM - 
0.59 CM - 
0.87 CM - 
0.20 BMA - 
0.47 BMA - 
OAS BMA - 
0.83 BMA - 

GEeen 
Blue 
Green 
Blue 
Gk?XD 

Green 
Gm 

BIue 
Gm 
Blue 
BllX 
BIIE 
G_-een 
Blue 

Blue 
G- 

Blue 
GW 
BhZ 
Blue 

Blue 
Gl?.XZl 
Blue 
BItXe 
GL3XQ 
BIUe 
BIue 
BIllI 

Bl= 

Green 
Blue 

Blue 
BIlIe 
GS6% 

Blue 

BIUe 
GRXTl 
pale Blue 
Blue 

Blue 
Blue 
GlEtXl 
BllZ 

Pink - 
Green - 
- 

Pink - 

- - 

PinIc - 
- - 

Gteen - 
- - 
- - 

Green - 

Pink - 
Green - 
J?i& - 

Pink - 
Green - 
- - 

- 
pink 1 
Green - 

Pink - 
Green - 

Pink - 
Pink - 
Green - 
- - 
Pink - 
Green - 
Green - 

Grec_ - 
Pink - 
Green- 
- - 

Pink - 
Green - 
- - 
- - 

Pink - 
- - 

- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 

- 
- 

- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 
- 
- 

Gt0.S 
Blue 

Green 

Blue 
GZiXl 
Blue 
Blue 

Blue 

Green 
Blue 

GZtXk 

Blue 
GkTXn 
Blue 
Blue 

Blue 

Gmfl 
Blue 

Blue 
G&TtXl 
BIue 

Blue 
Blue 
Blue 

Blue 
Green 
Pale BIue 

Blue 
Blue 
GEeen 
Blue 

Gteen 
BIue 

BllllZ 
BItie 
GR%l 
BItIe 
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TABLEW 

Iu= OF THE CHLOROFORM EXTRz4ff OF R.E!ZOPUS SPECIES GROWN iN MYE 
MEDIUM FOR 14 DAYS 

R.GrrSh I 
2 

1 
2 
3 
4 

K. chin- 1 
2 
3 
4 
5 
6 

1 
2 
3 
4 

R circkznr 1 
2 
3 
4 
5 
6 

R. Gazmrensis 1 
2 
3 
4 
5 
6 
7 

IfgSr violet 
Vi&ibCe Uhe vii-&k! ultrr- 

0.04 CM - Blue 
O.iI CM - Bllle 
9.29 CM - Blue 
0.49 CM - Green 
0.69 CM - BILX! 
0.75 CM YCUOW - 
0.83 CM - Green 
0.98 CM - BIue 

025 BhL4 - Blue 
0.47 BMA - BIlZ 
0.74 BMA - Green 
0.87 BMA - Blue 

0.10 CM - Blue 
0.25 CM - Blue 
0.45 CM - Green 
0.62 CM - Blue 

0.77 CM - Green 
0.92 CM - Blue 

029 BMW - Blue 
0.45 BMA - Blue 
0.70 BMA - Green 
0.86 BMA - Blue 

0.09 CM - Blue 
0.25 CM - BIlli? 
0.50 CM - Green 
0.67 CM - Blue 
0.78 CM - Green 
0.89 CM - BI-ZC 

027 BMA - BlW 
0.37 BIv.?N - B1l.X 
0.44 BMA - BIut 
0.68 BMA - Grcgn 
0.82 BMA - Blue 

0.08 CM - B!Uf? 
0.16 CM Yellow DuIl BIue 
0.26 CM - Blue 
0.60 CM - GlYlZn 
0.71 CM - BllZ 
0.78 CM Oiauge Dull Blue 

- - 
- - 

- - 
Pink - 
Green - 

- - 
- - 

Fink - 
Green - 

- - 
- - 

Pink - 
Green - 

- - 
- - 
Pink - 
Green - 

- - 
- - 

Pink - 
Green - 

- - 

- - 
Pink - 
Green - 

- - 
Pink - 

090 CM - BllE Green - 

BPllC 
Blue 
Blue 
GEtXl 
Blue 
2 

BIIKZ 
BIU? 
Green 
Blue 

Blue 

GS%Zn 
Blue 

Blue 

Blue 
GZtXI 

Blue 

Gregn 
BluZ 

Blue 

Blue 
Blue 
B1f.E 
GS%S 
BIIX 

Blue 
DuJiBIue 
Blue 
GYZZSZ 
Blue 
Dull Biue 
Bh 
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‘FABLE Iv (ccminrred) 

407 

urgrmism Spot RF Solvent Detection 
system _ 

Befare spizzy trecmrent After spray trectment 

VikWe L’Icra- p-.&&Q fdkf_VQk lion ch&ride 

right violet ---- __ -_ 
~&if& li& rQ- Virible Ultra- 
i&ht vio!ct light v?oIet 

__._ 

R. oryzae 1 

f 
4 
5 
6 
7 

I 
2 
3 

-__ -. _ _._. 4 
-5 

R. stolonifer 1 
2 
3 
4 
5 
6 

1 
2 
3 
4 

R. 66-U-2 1 
2 
3 
4 

0.25 BMA - 
0.35 BMA - 
0.49 BMA - 
0.76 BMA - 
0.87 BMA - 
0.95 BMA - 

0.03 CM - 
0.08 CM - 
0.15 CM - 
0.53 CM - 
0.72 CM - 
0.90 CM - 
09s CM - 

0.23 BMA - 
0.45 BMA - 
O-70 BMA - 
0.82 BMA - 
0.95 BMA - 

0.08 CM - 
0.20 CM - 
0.56 CM - 
0.66 CM - 
oat CM - 
0.94 CM - 

OA6 BMA - 
0.73 BMIA - 
0.84 BMA - 
0.94 BMA - 

0.14 CM - 
0.60 CM - 
0.77 CM - 
0.94 CM - 

0.43 BMA - 
0.49 BMA - 
0.75 BMA - 
0.87 BMA - 
O-93 BMA - 

Eke 
Blue 
Blue 
GW 
Blue 
Blue 

Blue 
Blue 
Blue 
GRZXI 
Blue 
Blue 
Blue 

Blue 
Blue 
GiTi%l 
Blue 
Blue 

Blue 
Blue 
Gmil 
Blue 
Blue 
Blue 

Blue 
GRCSl 
Blue 
Blue 

Blue 
GKXZI 
Blue 
Blue 

B!ue 
Blue 
Gi-kXXl 
Blue 
Blue 

&c z - - 
Green - 

iztn - 
Green - 

- - 
Fink - 
Green - 
Green - 

- - 

Fink - 

Green - 
Green - 

- - 

Pink - 
- - 

Green - 

- - 

Pink - 
Green - 
Green - 

- - 

Pink - 
Green - 
Green - 

- 
- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 

- 

- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

Eke 
Elut 
Elue 
Green 
Elue 
Eke 

Blue 
Blue 
Eihe 

Blue 
Eke 
Blue 

Blue 
Elue 
GRCll 
BIue 
Blue 

Blue 

Green 
Elue 
Blue 
Blue 

Blue 
Green 
- 

Eke 
Green 
Blue 
Blue 

Bhe 
Eke 
Green 
Green 
Green 

fkation of the metabolites are presently under way and wili be reported on in the 
near future. 
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