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ABSTRACT

Media is an important substrate for the growth of different types of
microorganisms. Themost common growth mediafor microorganismsare
nutrient broth and agar plates. Theaim of theinvestigation wasto reutilize
the medium by supplementing the lost constituents, thereby reducing the
investment on media. The protein and carbohydrate content decreased
when the mediumwasreutilized for culturing proteolytic bacteriaand fungi.
The growth of the microorganisms was good when the media was
resupplemented with lost nutrients such as protein and carbohydrate when
compared with the media which was not resupplemented. The effect of
media supplemented with deficient nutrients was studied on proteolytic
bacteria and fungi, the growth of the microorganisms decreased after
supplementation of the mediawhen compared to growth on fresh medium.
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INTRODUCTION

Culturemediumisaliquid or gel atinous substance
containing nutrientsin which microorganismsor tis-
suesarecultivated for scientific purposes. Mediaop-
timization isamethod wherethe mediaisreused to
minimizetheinvestment on mediainfermentationin-
dustries. Mediacomposition affects the secretion of
metaboliteslike extracdlular enzymes*3 and polysac-
charides*®. Theinvestment on mediawhich areused
for the production of different typesof industrially
important productsis much and the product obtained
will bein lesser amounts when compared with the
mediaused. So to minimizetheinvestment on media
used, media optimization was carried out in the
present study wherethe same mediaisreused for the

growth of microorganisms and whether or not the
same mediacan be used for reculturing microorgan-
isms by supplementing the mediawith the deficient
nutrients (carbohydrate and protein) isobserved. The
work was carried out on both proteolytic bacteria
and proteolytic fungi.

MATERIALSAND METHODS

Soil samplewas collected from tannery industry,
Warangdl.

Media
Nutrient agar medium and Nutrient broth each

supplemented with 1% casein was used for theisola-
tion of proteolytic bacteria from the different soil
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samples. Smilarly Asthana& Hawker’s agar and broth
medium each supplemented with 1% casein was used
for theisolation of proteolytic fungi.

Screening

The soil samplewas suspended in 100 ml sterile
water. This solution was used as stock for seria dilu-
tions. To preparesarid dilutions 1ml of soil samplewas
added to 10 ml of distilled water in onetest tube. 5test
tubes of 9 ml distilled water each weretaken and 1ml
of theinitia solutionwastransferredinto successvetest
tubesto make 10*to 10 dilutions.

To isolate proteolytic bacteria0.5 ml of 102 ali-
quot was spread plated on 5 nutrient agar plates supple-
mented with 1% casein under aseptic conditions. The
plates were incubated at 37°C for 48 hrs. After the
incubation period distinct col onieswith high zone of
clearance were sel ected from each plate and were sub-
cultured on dantsto obtain pure cultures. For fungi 0.5
ml of 102 aliquot was spread plated on 5 Asthana &
Hawkers medium agar plates supplemented with 1%
casein and the plates were incubated at
28°Cfor 5days. After theincubation period thefungal
mat was sdl ected from each plate and was sub cultured
onto dantsto obtain purecultures.

Deter mination of biomass

Thebiomasswasdetermined by usingformula

Wet weight of filter paper heated at 161 °C - Dry
weight of filter paper after filtering theculture broth be-
forefilteration (TABLE 1and TABLE 2)

TABLE 1: Biomassof bacteria

Dry weight After Biomass
of filter filteration ©
paper (9) (¢)]

Before inoculation 0.99 0.37 2.71
After inoculation 2 4.6 2.6
TABLE 2: Biomassof fungi

Dry weight After .
of filter filteration B"zg“)a’@
paper (9) (9

Before inoculation 1.72 3.46 1.74
After inocul ation 14 343 2.03

pared and their protein and carbohydrate contentswere
estimated by Biuret method’® and Anthrone method™
respectively. Thebrothswereinocul ated with the pure
cultureand wereincubated at 37°C for 48 hours (for
bacteria) and 28°C for 5 days (for fungi).

M edia harvest and estimation

After theincubation period the set of flaskswere
harvested on previously dried and weighed Whatman
filter paper No. 42 and biomasswas determined. The
culture broth wasthen centrifuged at 5000 rpmfor 10
minutesto removeany cell debrisor cells. The super-
natant was collected and used for protein and carbo-
hydrate estimation.

Estimation of protein content

The protein content was estimated by Biuret
method®. 1ml of theculturefiltratewastakenand 3ml
of distilled water was added. To this 6 ml of Biuret
reagent was added and mixed well on acyclomixture.
Thenit waskept at 37°C for 10 min. Thetubeswere
cool ed to room temperature and the absorbance was
read at 520 nm (greenfilter) against the reagent blank.
(TABLE3and TABLE 4, Figure1and Figure 2).

TABLE 3: Protein and carbohydrate content in initial broth
and inoculated broth for bacteria

§E & Ho_ &

58 Ef 29F &%

£ 8 887 3§
Initial Broth 0.20 40 0.07 70
After noculation 0.11 22 0.058 50

TABLE 4: Protein and car bohydrate content ininitial broth
and inoculated broth for fungi

5 E .g g0 .g

c o = 5 =

SN = £ Ee S = £

5% 82 38¢ 82

52 & 83° &

§O0 O o O
Initial Broth 0.54 54 0.34 34
After inoculation 0.39 39 0.22 22

Preparation of inoculum

Thenutrient broth and Asthana& Hawkersbroth
(250 ml) each supplemented with 1% casein were pre-

Estimation of carbohydrate

The carbohydrate content was estimated by An-
thronemethod”. 1ml of culturefiltratewasadded to 4
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ml of Anthrone reagent and heated for 8 minutesina
boiling water bath. Thenit was cooled rapidly toroom REUTILIZATION OFMEDIA
temperature and the absorbance wasread at 630 nm.
(TABLE3and TABLE 4, Figure3and Figure 4). Theculturefiltratewasdivided into three parts:
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e First part consisting of 100 ml broth was
resupplemented asof origina nutrient broth values
(i.e., protein and carbohydrate contents) for bacte-
riaand Asthana& Hawker’s broth values for fungi.

e Second part consisting of 100 ml broth was not
resupplemented.

e Third part consisting of 50 ml broth was
resupplemented (ascontrol).

First two partsof the culturefiltrate were reinocu-

lated with thesame organism asinitial and incubated at
37°Cfor 48 hoursfor bacteriaand 28°C for 5daysfor
fungi. After theincubation period the biomasswas ca-
culated as mentioned earlier. Then the broth was cen-
trifuged at 5000 rpm for 10 minutes. After the centrifu-
gation thesupernatant was collected and itsprotein and
carbohydrate contentswere estimated by above stated
methods(TABLE 5and TABLE 6, Figure5, Figure6,
Figure7 and Figure8).

TABLE5: Protein and car bohydratecontent under different conditions(for bacteria)

Protein content Concentration Carbohydratecontent Concentration
O.D at 520nm (ug/ml) 0O.D at 630nm (ug/ml)
100ml broth with supplement 0.16 30 0.04 2
100ml broth with no supplement 0.14 26 0.02 1
50ml broth with supplement (control) 0.20 40 0.1 10

TABLE 6: Protein and carbohydr ate content under different conditions(for fungi)

Protein content Concentration Carbohydrate content Concentration
O.D at 520nm (ng/ml) O.D at 630nm (ng/ml)
100ml broth with supplement 0.05 10 1.0 10
100ml broth with no supplement 0.03 6.5 0.06 6
50ml broth with supplement (control) 0.05 10 0.42 4.2
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Figure5: Protein estimation (bacteria)

RESULTSAND DISCUSSION

Thepresent investigation reveal ed that the protein

Concentration of carbohydrate in pg/ml
Figure6: Carbohydrateestimation (bacteria)

content and carbohydrate content decreased when the
medium wasreutilized and the growth was a so very
lesswhen compared to fresh medium. The protein con-
tentininitial broth (i.e., beforeinoculation) for bacteria
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was40 pg/ml and for fungi it was 54 pg/ml. After inocu-
lation the protein content was 22 ug/ml (bacteria) and
39 pg/ml (fungi). The carbohydrate content in initial broth
for bacteriawas 70 pg/ml and 34 pg/ml for fungi. After
inocul ation the carbohydrate content was 50 pug/ml (bac-
teria) and 22 pg/ml (fungi). When the media was
resupplemented with deficient concentrations of pro-
tein and carbohydrate, the protein concentration was
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0 | ; I . I .
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Concentration of protein in pg/ml
Figure7: Protein estimation (fungi)

Thedifferenceinyield may bedueto accumulation
of secondary metabolites, toxic compoundsor low lev-
els of the mediaconstituents which might be respon-
sblefor thelower levelsof yields. Secondary metabo-
lismisdtered by dtering growth conditionsand media
compositions, in case of bacteriaand fungi. Secondary
metabolitessuchasakaloids, latex, and antibioticsare
of great economic vauefor man. Therefore, such com-
pounds can be synthesized inlarge quantitiesby ma-
nipulating culture conditions, or by adding the neces-
sary precursorsinthemediaof the cultures.
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