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iy, Asia ¢ S of years in China and
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S but also enzymes and
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3 Wo 9, 1376; Kueis 1984; Lin,
au, 1977). Some pre-
ggik on the action of
~~2 and mash on porcine
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syt Mon Ctivity from the metaboli-
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' tmmeg Producing antimicrobial
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bes Ve foof Monascus spp. were
bh]gcapabq SCreening the organisms
(“BbeSta € of producing antimicro-
Contaig?s- Yeast extract broth
& 10 WT”Q yeast extract 0.8%,
by &th PH 5.5 which was
antiang and Bau (1977) was
BOth1CPob1q1 substance pro-
u) Ure static and shaking
: S were kept at 35°C for
ndcultqrgs were taken for
ang lsthaNt1m1crobia1 activity
days, separately.

f initial pH and incuba-
e on antimicrobial
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e also studied.
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155 diffusion method
Sueus, 1978) were used
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to study the antimicrobial activity

of crude metabolite. Solid cultures
with steamed rice and YEB inoculated
with 3-5% liquid culture of Monascus
spp. and kept at 30°C for 20 days.

The antimicrobial substance was ex-
tracted with ethyl acetate from the
solid and Tiquid cultures and isolated
by silica gel adsorption chromato-
graphy using eluting solvent of ben-
zene:methanol :chloroform (30:10:9 or
30:20:9, v/v/v) and collected by a
fraction collector. Further purifi-
cation was carried out by silica gel
TLC plate and developed with chloro-
form:methanol (98:2, v/v). Micrococcus
candidus 11273, Bacillus cereus 10250,
Sarcina spp. Escherichia coli 10675,
Clostridium butyricum 10750, B.
subtiTis 10255, Staphylococcus aureus,
Salmonella typhi and Pseudomonas spp.
with were obtained from FRDI (Taiwan)
were used as testing organisms to
investigate antimicrobial activity.

Pork obtained from the Tlocal market
soaked in 0, 1, and 5% of crude anti-
microbial substance by 1:1(v/v), and
incubated at 25°C and 2-4°C conditions,
and then taken out of the pork samples
at different incubation times for
determining total bacterial counts,
anaerobic bacterial counts and pH
value of pork to study the efficacy of
Monascus antimicrobial substances on
the preservation of pork. Ethanol and
organic acids presented in the
Monascus mash were also determined by
Boehringer Mannheim GmbH (1986), and
HPLC (Shimadzu LC-4A), respectively.

RESULTS
The results showed that M. pilosus, M.

purpureus 31499 and M. anka had the

highest antimicrobial activity against
the growth of the testing organisms
(Table 1). Antimicrobial substance

as well as pigments production by M.
pilosus and M. purpureus was affected
by different strains, medium and cul-
ture conditions. After incubation at
30°C for 9 days, the cultural fluid of
pH 3.5-4.0 showed inhibiting activity,
while the solid culture medium con-
sisting of steamed rice, glucose and
yeast extract needed 20 days pro-
pagation. The changes of antimicro-
bial activity for M. pilosus and M.




purpureus in static and shaking liquid
cultures as shown in Table 2. The
antimicrobial activity of the strains
also varied with the culture condi-
tions such as initial pH and tem-
perature. As initial pH increased up
to 6.5 more acid was produced but no
antimicrobial activity was detected.
No differences among the different
incubating temperatures for anti-
microbial substance production, but
the antimicrobial activity was found
in the cultures at 30°C and 35°C ear-
1ier than in the culture at 25°C

The crude antimicrobial substance was
extracted with ethyl acetate, and the
pigments could be precipitated and
removed partially from the concent-
rated crude antimicrobial substance
moistened with distilled water. No
antimicrobial activity was detected in
the pigments. The crude antimicrobial
substance was separated and purified
by silica gel column chromatography
and TLC developing in chloroform:
methanol (98:2). The result was found
that the substances with Rf values
0.22 and 0.36 showed antimicrobial
activities. As methanol level in
eluting solvent mixture increased, the
elution of the antimicrobial sub-
stance was hastened (Fig. 1). The
crude antimicrobial substance was
acidic and heat-resistant. It did not
loss antimicrobial activity when
heated at 70°C and 100°C for 30 min.
and 121°C for 20 min., but Tost anti-
microbial activity when the substance
diluted ten times with pH 6.0. Partial
biochemical color reaction showed
acidic reaction and microbial sub-
stance was consi-ered as nonpetide
structure compound. The minimum
inhibition concentration test showed
that Staphy. aureus was the highest
sensitive to the Monascus antimicro-
bial substance, the MIC was 2ug/ml.
The enzymatic analysis for ethanol
test showed the cultural fluid con-
tained 10-25% of methanol. The organic
acids determined by HPLS showed that
there were fumaric acid, oxalic acid,
gluconic acid, succinic acid and
citric acid presented in the cultural
fluid. The crude antimicrobial
substance added to pork and stored at
2-4°C could decrease total bacterial
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counts and anaerobic bacteYTa] w”
significantly, and 5% of antil
substance was more effective

inhibit bacterial growth.

DISCUSSION i
Growth rate, pigments and anti dwﬁ
bial substance production var!
strains, media, initial pH aN%
cultural conditions. A1c0h0155uv
organic acids or ant1m1cr0b131wbw
stance were detected in the
lites. It is needed more WO'” i.
which is responsible for the a,@ﬂ
microbial action and how to Tl
the production of the ant1m7C; el
substance from these three Seon for
strains. The optimal condit! odc“ |
the antimicrobial substanceé P’ jed |
|
|

P

from these strains are also get1w
more studied. Since the prO
of antimicrobial substance i3 ont
accompanied by increase PTqm g off
production, both target produ¢ sed
be used to replace the nitre

in meat products passibly-

CONCLUSION

M. pilosus and M.
M. anka which could produc RY
metabolite with antimicrobid
were detected. The optimum mefo
conditions for producing ant!
substance were pH 5.5 and 30° cid
antimicrobial substance was 57of
stable and heat-resistant. th 10¥
crude solution combined Wit
temperature to cure pork co /
inhibit microbial growth. broa
antimicrobial substance hd
spectrum of antimicrobial a] 0
It may be a valuable naturd
vative and seems to be neé
work .
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Fig. §. Effect of different eluting solvent on the anti-
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Table ‘ The effect of culture fluld on the grovth of aicreorganisss of Nepaspus w.

Test organims
raine B sbultls K. andids P . b cwews Sar. ®. E ool Sl bl St sww
_l_. kaol lang - - A ES ES a %
K. pllosus + + + + * *
M. prpres
L Y + + + » » + +
s - a - - - - - -
ns - a a - - - - -
31640 - - a & a 3 - *
316% E 3 + % + + L 2 % +
Amun + + + + + Y *
N nber van ~ - a % % £ % %
Tieghon
N anha + = + + * * + +
= Mntlnlcroblal activity on the diaseters of 20ne of Imhibltion ¢
At stimlate grovth, =1 no effect on growth, 110 - 12 ns,

+112 -15 ma, #*:15 28 wm,

Table ¥, Effects of shaking. culture and static culture on pH and antibaciterial activity of Monascus Sp.

Iten pH value Diameter of inhibition zone (am)
# #
treatment static culture shaking culture static culture shaking culture
time ( day ) 9 16 ) 16 9 16 9 16
a c
N. pllosus 4,19 3.87 3.87 7.24 13.4 14.25 14,63 at
£ +06.82 +£0.52 +0.42 +1.23 +0.28 +08.32 +1.30
a b
N. purpureus 4.25  3.97  4.80 8.48 13.3 13.8 14.38  __
T 48,68 10.45 +0.42  +1.67 +£1.28  +0.80  £8.60

\ *:" —
' % : shaking ,188-128 rps.

" i no inhibition zone ,

incubation temp. 35

a,b,c, Means vithin each column with different superscript letters are significantly different

( p<08.85 )
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