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Abstract.

Microorganisms capable of growing on mustard seed cake were isolated

from air and identified. Three strains of mold (4. niger, A. flavus and Mucor mucedo) and
two of bacteria (Bacillus subtilis and Bacillus subtilis var niger) grew well when mustard

seed cake was the only source of carbon.
substance present in the cake).

Pakistan is among the major producers of rape and
mustards eeds being the third in the wolrd. The cake
left after extraction of oil contains up to 44.19 crude
protein® and has good amino acid make up; but is not
consumed by monogastric animals because it has a
thioglucoside (Sinigrin). Several Chemical and enzy-
mic methods®>-% of elminating sulphur compound have
been reported. Staron? studied detoxification of rape-
seed with various microorganisms (bacteria, yeast,
fungi). It was reported that six of those gave satis-
factory results. Microorganisms capable of utilizing
mustard-seed cake as the sole source of carbon were
isolated, identified and used for detoxification of mus-
tard-seed cake at PCSIR Laboratories, Lahore.

Material and Methods

Isolation of Microorganisms. Petri dishes containing
Sauton agar media in which mustard-seed cake was
the sole source of carbon were exposed to air and then
incubated for 3-5 days at 30°+0.5°C. The colonies
which appeared on the plates, were picked up and
then subcultured on the slants of the above medium.
The growth from the slants was transferred again
to petri dishes, by streaking method, for purification
of the cultures. These strains were then subjected to
identification and taxonomical studies.

The microorganisms were also propagated on

Sauton medium in which Sinigrin (0.7 g/litre) was the
only source of carbon.
Composition of the Medium. (a) Mineral solution at
pH 6.8: KH2PO,, 1.0 g: MgSO,.7H-0, 0.5g; KClI,
0.2 g; CaCl,, 0.2 g; FeSO,.7H20, 0.03 g; ZnSO,-
.7H20, 0.01 g and CuSO, .5H,O0, 2.0 mg, made up
with distilled water to 1000 ml, (b) mustard-seed
cake 35 g/l and (c) urea 4.0 g/l

For identification work, the molds and bacterial
cultures were subcultured on Czapek agar and
nutrient agar medium respectively.

Cultural and Microscopic Characteristics of Asper-
gillus niger Culture No. NRRL A-22, 121.

*Research financed by a grant from U.S. Department of
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Aspergillus flavus also hydrolysed Sinigrin (a toxic

Medium. Czapek agar.
Age. Five days.

Colony characteristics (incl. dia., character of
growth, coloration, extent of sporulation, etc.). Dia
4-5 c¢m, basal mycelium white, moderately, compact,
sporulating areas black. Conidiophores abundance,
except for the margin of the colonies.

Conidial State

Head. Quantity Present: Abundance, borne on
long conidiophores, black, round, size min 500, mean
550, and max 600 .

Vesicle. Size: Average dia 70, min 65, and max
77 u.. Portion covered by sterigmate.

Sterigmata. Primary size: 35x45 by 7.5-10.5 y;
secondary size 8-12 by 7-8 .

Conidia. Form: Globose, hyaline, warted spore
bodies. Size: Average dia 4-5, min 6, and max 8 p.

Stalk. Average 5.0, max 6.0 mm. Dia below heads
30-40 u, colour hyaline.

Cultural and Microscopic Characteristics of Asper-
gillus flavus Culture No. NRRL A-22,122.

Medium. Czapek agar
Age. Five days.

Colony characteristics (incl. dia, character of
growth, coloration, extent of sporulation, etc.). Dia
4-5 cm, basal mycelium white moderately, compact,
sporulating areas green. Conidiophores abundance,
except, for the margin of the colonies.

Conidial Stage

Head. Quantity Present: Abundance, borne on
long conidiophors, green round, min 130, mean
150, and max 170 g.

Vesicle. Average dia 25, min 30, and max 35 u.
Portion covered by sterigmata. Sterigmata primary
size 7-10x 3.5-4 p.

Conidia. Subglobose, spinulose, average dia 35,
min 4.5 and max 6 e.

Stalk. Average 3.0 and max 3.4 mm. Dia below
head 25-40 ¢, hyaline.
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Cultural and Microscopic Charcteristics of Mucor
mucedo Culture No. NRRL A-22, 123.

Medium. Czapek agar.

Age. Four days.

Temperature. 30°C.

Colony. Height, filling the petri dish; rate of growth
fast.

Colour. Colony Colour: White becomes black after
sporulation; reverse colour white.

Sporangiophores. Origin, from the hyphae; colour
white; marking and septations: coenocytic, erect,
unbranched; height, and width: 5-6 mm, rhizoids and
stolons, no rhizoids and stolons.

Sporangia. Colour including colour changes in
the maturing of the sporangium: white changing to
black in the maturing of the sporangia; deliquesing,
round 100-200, single celled, abundance, erect.

Columellae. Dome shaped, white collerette; size
50-80 w. ' _
Sporangiospores. Elliptical, smooth, hyaline; size

6-12 long X 3-6 . wide.

Chlamydospores Oidia.

Zygospores. Markings: Warts, spherical, black;
position in colony, scattered, heterothallic, 90-200 @
in dia.

Results and Discussion

Taxonomy of Molds.*®-** Taxonomical studies of the
pure cultures were based on microscopic examination
and the cultural characteristics. The results are as
under:

Three strains were isolated from Czapek agar
medium. These closely resembled with the character-
istics of Aspergillus niger, Aspergillus flavus, and
Mucor mucedo strains.

Six strains of bacteria were subjected to micro-
scopic examination and biochemical tests for identi-
fication according to the diagonostic Table 1.12,31

Biochemical Tests

bacilli
Somewhat

Morphology. Small thin homogeneous
measuring 13 ¢ in 24-hr agar cultures.
thickend and longer on glucose agar.

Motility. Sluggishly motile in young cultures.

Staining Properties. Gram positive.

Spore Formation. Spores are formed early appearing
within 24 hr on plain and glucose agar.

Agar Slant. Luxurient growth, membranous
growth along line of inoculation later spreading out
over entire surface of agar. The surface is usually
dry and hard. It becomes soft and smeary.

Agar Stab. No liquefaction, membranous growth
on the surface of the agar.

Agar Colonies. Rough growth with wrinkles.

Broth. Single isolation pellicles appear on the sur-
face in 24 hr. Medium becomes turbid in first 24 hr
but later clears. Scum is precipitated as a whole
in about 10 days. This scum formation is a charac-
teristic of B. subtilis

The details of all the tests are reported in the
Table 1.

Aspergillus flavus could hydrolyse Sinigrin whereas
others gave negative results (Table 2).

IDENTIFICATION OF BACTERIA.

TaBLE 1.

Mannitol Starch vP Urease Kosers Catalase  Growth
at 65°C

Arabi-
nose

Glucose

Pellicle

Staining Spore for-

Morpho-  Motility

Locally isolated

citrate test

test

test

formation

mation

properties

logy

microorganjsms

test

+2

+ 4

Motile Gram Spore

1><3[.L

elliptical

Bacillus subtilis

former

+ve

1-5

single or

chains

+3

+4

77

Gram

124

1xX3 4

Bacillus subtilis
var niger* 6-5

4-ve

single or in
small chains

mostly

* Medium having tyrosine becomes black due to the growth of this bacteria,
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TABLE 2. THE HYDROLYTIC EFFECT OF DIFFERENT
MICROORGANISMS ON SAMPLE OF THE PURE
THIOGLUCOSIDE! (SINIGRIN).

Growth on Sauton

medium (Sinigrin wWas Allyl
Microorganism the only carbon isothiocyanate
source)
Control — =
Bacillus subtilis
var niger — —
Aspergillus niger — —
Aspergillus flavus + A
Mucor mucedo —_ —

Acknowledgements. The authors wish to thank
Professor C.W. Heseltine, Chief, Fermentation,
Laboratory and Dr. D.I. Fennell, Microbiologist,
ARS Culture Collection Research Fermentation
Laboratory, Peoria, Ill. 61604, U.S.A, for their
interest in the work and confirmation of mold
culture.

Technical Assitance of M. Waleed and M. Sharif
is acknowledged with thanks.

10.
11

12,
13.

© N Y oA W

References

Rapeseed Meal for Livestock and Poultry
(Canada Department of Agriculture, 1965),
p. 23.

J.E. McGhee, L.D. Kirk and G.C. Mustakas,
J. Am. Oil Chemists’ Soc., 41, 359 (1964).
K.E. Eapen, N.W. Tape and R.P.A. Sims,
J. Am. Oil Chemists’ Soc., 46, 52 (1969).
R.T. Belazile, J.M. Bell and L.R. Wetter, Can.

J. Animal Sci., 43, 169 (1963).

R.S. Bhatty and F. W. Sosuiski, J. Am. Oil
Chemists” Soc., 49, 6 (1972).

L.D. Kirk, G.C. Mustakas and E.L. Griffin Jr.,
J. Am. Oil Chemists’ Soc., 43, 550 (1966).
C.G. Young and A.S. Perlin, Can. J. Chem., 45,

1801 (1967).

C.H. Vanetten, M.E. Daxenbichler, J.E. Peters,

I. A. Wolff and A.N. Booth, J. Agr. Food

Chem., 13, 24 (1965).

T. Staron, A Method of Biologically Detoxified
Rapeseed Meal (Station Centrate de Pathologie
Vegetale, I.N.R.A., Versailler, France, 1970).

K.B. Raper and C. Thom., Manual of Penicillium
(William and Wilkins, 1949).

E.A. Bessey, Morphology and Taxonomy of Fungi
(Blakiston, Toronto/Philadelphia, U.S. A.,
1950) pp. 150, 183, 325, 587.

S.T. Cowan and K.J. Steel, J. Hyg., 59, 357 (1961).

R.S. Breed Murrary and N.R. Smith, Bergeys

Manual  of  Determinative Bacteriology
(Williams and Wilkins, Baltimore, 1957),
p. 620.



