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ABSTRACT

Tetracyclines are broad spectrum antibiotic, belimnidne family of polyketide antibiotic ,producky Streptomyces
aureofaciens of actinobacteria. The organis8reptomyces aureofaciens 325 was obtained MTCC and cultured on
the starch casein media. Screening the organisnthrproduction was confirmed by antibiogram téigte
production media was optimized by using carbon@eirand nitrogen sources , Maximum productiomtibeotic
was shown in soluble starch with 3.0gm concentnatioyptophan with the concentration of 0.2gm, anthssium
nitrate with 50 mg concentration. The productiorsvigcreased from"™day to ' day and gradually decreased.
After the production of tetracycline is quantifieg using HPLC.
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[I] INTRODUCTION

Tetracycline is a broad spectrum antibiotic. Thes¢3], [4]. Tetracyclines are active against malaria,
refer to those antibiotics that act against botingr and this has unexpectedly become important for
positive and gram negative bacteria. They belongrophlylaxis following the rapid increase of
to the family of polyketide antibiotics produced by mefloquine-resistar®. falciparum strains  [5].
Sreptomyces aureofacians of actinobacterigl]. Some applications of tetracycline are in
Tetracyclines bind to the 30S subunit of microbialpharmokinetic ~ behavior, human  therapy,
ribosomes. They inhibit protein synthesis byveterinary medicines, and animal growth
blocking the attachment of charged aminoacylpromoters [6]. Tetracyclines are used as marker of
tRNA to the A site on the ribosome. Thus, theybone growth in human biopsies [7], tetracycline
prevent introduction of new amino acids to theare also used in transcriptional activation [8].
nascent peptide chain.[2] The effect of medium ingredients such as carbon,
The reports on the clinical use of tetracyclinesnorganic and organic nitrogen sources by the
have been confined to respiratory tract infectionsyarious strains ofreptomyces [Saureofacieng],
sinuses, middle ear infections, urinary tractSrimosus and Sviridifacians in solid state
infections, intestinal infections, and also goneerh fermentations was observed [9]. In my present
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study, Tetracycline has been produced byThe different amino acids (phenylalanine,

submerged fermentation, study evaluating thd&ryptophan, asparaginine, serine), were added in
effect of carbon, nitrogen, lipid and cofactoier  the basal broth media: Citric acid -1gm, potassium
increase in the production of antibiotic. phosphate dibasic -0.2gm, potassium nitrate-
0.2gm, sodium chloride -0.2gm, casein- 0.3gm,
magnesium sulphate - 0.005gm, calcium

The Sreot faci 325 btained carbonate — 0.002gm, Ferrous sulphate — 0.001gm,
€ SIreplomyces aureolaciens was obtained yictilled water — 100ml, kept for production for 3-

from MTCC . The culture oBtreptomyces was 7. days, and production was confirmed by well

maintained on the starch casein agar media at 208 4 . .
. A ‘diffusion method by using Muler — Hilton agar
°C. The composition of basal media(starch casein

. Agar- 15 uble starch-1gm, P 2
agar): gar- Logm, Soluble  Sarch-19m., o eeront of cofactors:

potassium phosphate dibasic -0.2gm, potassiuq:he different cofactors (Potassium nitrate

nitrate- 0.2gm, sodium chloride -0.2gm, casein- ) : .
. ~ammonium nitrate, ammonium sulphate ) were
0.03gm, Magnesium sulphate — 0.005gm, calcium

bonate -0.002 F Iohate -0.001 added in the basal broth media, and kept for 3-
cgr.onae ~0.00egm, Fefrous sulphate L. gm/‘days, and production was confirmed by well
distilled water -100ml.

) . diffusion method by using Muler- Hilton agar
2.1Screening of Organism:

o lates.
Antibiogram test was performed, freshly prepare

. . .6 Purification of antibiotic:
starch casein agar media poured on the Whatmalrl1e optimized sample was then purified by
filter paper 2cm width and allow it for

lidification. Streot 410l charcoal method where 2% of charcoal was added
SOl ||ca_ 10N, STepomyces Was. use .O awn on to the filtrate and extracted with 1.2% acidified
the media and kept for 72hr incubation. Another . . .
LB It 4. wh DHE. methanol and the eluent obtained was left it for ai
agar plate was prepared, where as dry. The air dry sample was mixed with the

used to lawn on the meo!|a and Wh"’?tma” filter hosphate buffer (0.5ml), and then the prepared
paper from the starch casein agar media was taken

Sample was quantified.
and placed reversely on the Did%awn culture P q

. . 2.7HPLC Analysis:
plate, kept for 24 hr incubation. Zone was . . .
. . Tetracycline was estimated using Waters 510
observed surrounding the filter paper.

HPLC System, column was varion 250*46, C18, 5
2.3 Effect of carbon sour ces:

) micron and mobile phase was Acetonitrile : water
The different carbon sources (Soluble starch P

»50:50 , pH was adjusted to 3.5 by adding
fructose, maltose, dextrose, sucrose) were added In . . .

. orthophosphoric acid, Flow rate 1ml/min, UV
the basal broth media : Soluble starch

. L “Detector 215nm.
lgm,potassium phosphate dibasic - 0.2gm,

potassium nitrate — 0.2gm, sodium chloride -[lll] RESULTSAND DISSCUSSION
0.2gm,casein  -0.3gm,magnesium sulphate The Streptomyces aureofaciens was obtained from
0.005gm, calcium carbonate -0.002gm, FerrouMTCC and screened for the production of
sulphate — 0.001gm, distilled water-100ml, keptetracycline(fig 1) and kept for the production.
for production for 3-7days, and production wasTetracycline  production in Sreptomyces
confirmed by well diffusion method by using viridifaciens with sweet potato residue by solid
Muler-Hilton agar plates against against granstate fermentations [10fetracycline production
negative bacteria - Escherichia coli, byby different Sireptomyces strains in solid state
inoculating bacterial broth of 0.5 McFarland fermentation [11] different Sreptomyces strain
standard turbidity in Muller-Hinton agar [10] [S aureofaciens NCIM (2417, 2614, and 2615),
2.4 Effect of amino acids: Srimosus NCIM 2213 andS. viridifaciens NCIM

[l MATERIALSAND METHODS
2.1Culture condition:

Mahesh. M and Meenakshi Nath 219



EFFECT OF CORBON AND NITROGEN SOURCE FOR THE PRODUGN OF TETRACYCLINE ANALYSIS BY USING HPLC

2506]. The production of antibiotic by using sources moderately enhanced the production. On
Sreptomyces hygroscopicus CH — 7(Slavicaet  comparison ,the nitrogen sources supplement with
al.)[12]. 0.5% ammonium sulphate yielded the maximum
tetracycline potend}’ , when the concentration of

3.2 Effect of different sources: .
. i ammonium sulphate was more than 1%, the cell
Different carbon sources supplemented in the

. . rowth was stimulated and the production was
production media (Soluble starch, fructose,g P

suppressed, when ammonium nitrate was used as a
maltose, dextrose, sucroseGrpph 1], for . ;
sole nitrogen sources, the tetracycline and

different concentra_tlon of Soluble.stgr.c.h ’Wh?rechlorotetracycline were 59.4% and 28.1%, while
we observe maximum zone of inhibition with

i ) . eanut meal and ammonium sulphate were used as
3.0gm [fig 2] achieved a good yield. Maltose andp P

luble starch stimulated 2.24-2 6§ the combined nitrogen sources, the tetracycline
soluble starch stimulated 2.24-2.89, SUCTOSE 4 g chlorotetracycline were 18.3% and 38.6%

. 0 .
§tlmqlated 11.6% while glucose ahd g{jllado”‘:’?'l'he addition of 1% calcium carbonate resulted in
inhibited 60.2-68.2%.Supplement with a small

the maximal tetracycline secretion with
amount of Soluble starch or other fermentabl . :
) . reptomyces strain, the presence of Sodium
polysaccharide might be good for secondary, . .
. X Chloride and magnesium sulphate moderately
metabolite production. D- Galactose showed the

. . énhanced the tetracycline production. The
best yield where as dextrin, soluble starch, potatp. .
. iosynthesis of compounds on the enzyme level
starch showed the moderate yield [1B].has

. suggest that the formation of chlorotetracycline in
found that 80-90% chlorotetracycline is formed, . . . .
. high production strains d®. aureofaciens cannot
from starch and furthermore, that the metaboli

. . . be accounted simply by an intensive carboxylation
pathway for the biosynthesis of chlorotetracycline Py by Y

. of Acetyl Co-A . Under the fermentation
does not involve fructose, pentose, krebs cycle o . . .
S . o . ¢onditions, the medium contains the proteins or
shikimic acid and fixation of carbon dioxide.

other precursors or metabolic pathway that might
lead to the formation of malonyl — COA.
Incorporation of 2- C-Glycine and GH

12

10

methionine into the group of ring A of the
8 1 chlorotetracycline molecule. In my present study,
ol the production of tetracycline, casein as the
1 Zone{mm) precursors have been used in all the production
4 media, as metabolic pathway leads to the
formation of malonyl —CoA.
2 25
0~ T

20

Starch Fructose ~ Maltose  Dextrose  Sucrose

Graph1 Corbon Sources . B

Different amino acids supplemented in the 1 # Zone{mm)
production media (phenylalanine, tryptophan,

asparaginine, and serine), [Graph2] for differen] ° ]

concentration of tryptophan, we observe maximun
zone of inhibition to be with 200mg [Table 1] and
the increase in production of Tetracycline as
amino acids with 4.76% [fig 3], and other nitrogenGraph 2 Amino acids

Phenyalnine tryptophan Aspergine  Serine
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Where as in the cofactors, different cofactors wer
supplemented in the production media( potassium Sl | Conc
nitrate, ammonium sulphate, and ammonium Potassium| Ammonium
. : . No | (mg) | Tryptophan
nitrate),(Graph3)for different concentration of Nitrite Sulphate
Potassium nitrate and Ammonium sulphate ,we
observe the maximum zone of inhibition to be
with 50mg and 100mg[Table 1] and the increase in| 2 100 12 15 20
tetracycline as cofactors with 4.3% and 30%ffig
4]. The supplementation of various nitrogen
sources at 10% concentration on tetracyclingl 4 | 200 21 12 14
production was studied[11] all the supplemented
organic nitrogen sources were founded to enhanc
the tetracycline secretion. Among all organic
nitrogen sources peanut meal enhances maximuxinablel

antibiotic secretion .Then, 6 non-amino acid

nitrogen Compounds were examined as nitrogeﬁhe suitable media selected as a result of the

sources for growth ofSreptomyces and its present study consisted of Starch 3.0gm,

biosysnthesis of antibiotic. Of the nltrogeh Tryptophan 0.2gm Potassium nitrate 50mg  and
sources, ammonium sulphate was the best with

respect to formation of rapamycin, and supporte@Mmonium sulphate 100mg per 100ml.
cell growth comparable to the organic nitrogenThe purification procedure used a biological assay

sourF:es .used in the cor_1tro| cheml_cally definedy, getermine which fractions contained biological
medium ie. aspartate, arginine, histidine [1@]e

can conclude that for the cofactors, effect on th&Ctivity and effectively separated compounds
production is the best showing ammoniumbased on polarity. In some cases, however,

sulphate and potassium nitrate of 50mg andhification procedures can be detrimental due to
100mg in the production media of 100ml.

Zoneof Inhibition in mm

1 50 10 23 10

3 150 14 13 15

5 250 15 12 14

1%

the separation of components thatwork in synergy

or provide an additive effdt¥ This work shows

that the A. americanum-derived methanolic
20 extract can be partially purified while maintaining

activity; in fact, the active compound(s) became

concentrated and more effective during

10 - B 7one(mm| purification. After purification qualitative and
quantitative by using HPLG3Jraph 4] according

] .: to the HPLC result fold purification is 1.28

Pottosium nitrite Ammonium Ammaniurm nitrate
sulphate

Graph 3
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Samples Rt Area
Tetracycline standard 2.79 131.778
Crude Sample 2.81 71.343
Purified Sample 2.74 91.139
Table2
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Fig2: Carbon source with concentration 3.0gm
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Fig 3: Nitrogen source with 0.2gm concentration

Fig 4: Cofactors with 50 mg and 100mg concentration
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