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ABSTRACT
In the present research work effect of differertuca media, temperatures and pH on organic acid
(oxalic acid) production by Sclerotium rolfsii watudied. Qualitative estimation of organic acid was
assayed by Foster and Davis method with some roatid.
To find out the best suitable medium for productdrorganic acid, total ten media, viz., Asthanal an
Hawker’'s, Basal mucor, Brown’s, Czapek's, Dextrasparagine phosphate, Elliot's, Fernando’s,
Glucose-dox, Glucose-nitrate and Potato-dextrogr anedia were tried. Out of above ten media, only
six media i.e., Elliot's, Fernando’s, Basal mucBrown'’s, Dextrose-asparagine phosphate and Potato-
dextrose agar media were proved to be producerrgéric acid. Amongst, above said six media, the
Potato-dextrose medium was found to be the bestnadgmum accumulation of organic acid was
recorded in this medium followed by Dextrose-aspar@ phosphate medium. The Potato-dextrose
medium was selected for further study for orgamid @roduction by Sclerotium rolfsii.
To study the effect of various temperatures, 1#&.,20, 25, 30, 35, 40 and 45°C, on the productibn
organic acid, the fungus was cultured on Potatotaese agar medium and incubated at above said
different temperatures. When Sclerotium rolfsii wezibated at very low temperature i.e., 15°C tteli
amount of organic acid was detected. The accunmraif organic acid was increased gradually by with
increase in temperature up to 30°C. Above 30°Ghéurincrease in temperature have no effect on the
production of organic acid. Therefore, 30°C tempeara was found to be the best and optimum for the
production of organic acid.
The effect of different pH values i.e., pH 3.0, 5.0, 6.0, 7.0, 8.0 and 9.0 on the productionrgfaic
acid was studied and results revealed that theatedl pathogen Sclerotium rolfsii was able to praduc
organic acid at very wide range of pH i.e., pH 8(H 9.0 (i.e., extreme acedic to alkaline pH)e i1
5.0 was proved to be the best for the productioorgénic acid, as maximum accumulation was detected
when Sclerotium rolfsii was cultured on the medhawing pH 5.0.

Keywords: Sclerotium rolfsii, Organic acid, Agar media, Tesmgture, pH.

INTRODUCTION
Since earliest time, fungi have been known pringaad destructive agent due to their deleteriouimmact
on food stuff. It was Louis pasteure (1879) whals&e are convinced a day will come when moulds
(fungi) will be utilized in certain industrial opgions on account of their power of destroying aiga
matter.” Then he immediately proceeded to whatdwih mind and reported the acetification of aldoho
in vinegar process and the production of gallidgorganic acid) by action of fungi on wet-gall st
Fungi thus serves a dual purpose firstly they mdoeegood agent for disposed of waste materiathdiy
saprophytic ability, secondly due to their metabalctivity they produced a number of useful product
Fungi as a group, contain widely diverse type ofroorganisms ranging from microscopic to easily
visible mushrooms.
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Their metabolic activity are similarly diverse dlitdrally hundreds of products are produced duthegjr
physiological process. Most of fungi possess a ezl metabolic equipment that produced varioug typ
of useful commercial products of daily use sucheagymes, antibiotics, protein, fats, amino acids,
organic acids etc.

Organic acid one of the important metabolite predudy fungi as result of dissimilation of
carbohydraté$®°. The important organic acids produced by fungi etéc acid, fumaric acid, malic
acid, succinic acid, itaconic acid, oxalic acid. ¢le various type of organic acids, forms a vitaift of
our civilization and they are widely used for puspaf medicines, food technology, beverage indesstri
plastics industries dyeing and calico printingyesiing agent and also used as ingredient of enggavi
inks etd™’. The production of organic acid particularly aitdnd oxalic acid, on a commercial basis has
been an important achievement in the field of imgaismicrobiology. Amongst organic acid produced b
microorganisms, oxalic acid, is one of the impart#tris an dicorboxylic acid of aliphatic series.

Long back, Thom and Curffe demonstrated the production of oxalic acid bgistof Aspergillus niger
The importance of oxalic acid production duringhmagensis ofSclerotium rolfsiihas been stressed by
Higging ; Kritzmanet.al'®, Punjd® Dutton and EvarisParamasivaet.al'’.

After that several investigators have reportedpfeeluction of oxalic acid both in vitro and vivohd co-
relation of oxalic acid production with pathogetydin Sclerotium rolfsiihas been studied in detaild by
Bateman and Be&r Maxwell and Batemdf' Mehrotra and Claudietls & many others. They
demonstrated that the presence of oxalic acid edupith disease producing enzymes (i.e., cellufase
pectolytic enzymes), always resulted in more sévefi disease, thus oxalic acid play an importaite r
in production of disease symptoms.

The biosynthesis of oxalic acid t8clerotium rolfsiithrough glyoxylate by pass of tricarboxylic acid
cycle has been demonstrated by Maxwell and Bat&lriBiney have shown th&clerotium rolfsij able to
produced necessary enzymes which helps in accuowlaf oxalic acid. According to them, the
biosynthesis of oxalic acid iSclerotium rolfsiiinvolves the cleavage of isocitric acid (formedTi@A
cycle during respiration) in to succinate (Succedod) and glyoxylate (glyoxylic acid) in the prese of
enzyme isocitrate lyase. Later on in presence ifiziRg enzyme, glyoxylate converted into oxaligoac
Schematic representationt‘igs follows :

Succinate (Succinic Acid)
Isocitrate Isocitrate Lyase /

(Isocitric Acid)
Glyoxylate

Oxidizing enzyme

Oxalate
(Oxalic acid)

The estimation of oxalic acid was determine in aasiisolates oSclerotium rolfsiiin vitro condition by
Ansari and Agnihotfi Recently the variation in oxalic acid production byoundnut isolates of
Sclerotium rolfsiwas determine by Saraswathi and Jaya Mathuri

Keeping the above facts in mind, the present wak undertaken to study the production of organit ac
(as oxalic acid) byclerotium rolfsiiin vitro condition.

MATERIALS AND METHODS
Isolation of Pathogen and Maintenance of Culture :
Brinjal plants showing foot-rot disease symptomseneollected and used for isolation $€lerotium
rolfsii Sacc. pure culture was maintained on potato-degtemar agar salnts under refrigeration at 4°C.
The slants were freshly made once a month.
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Preparation of stock solution of indicator :

500 mg. of bromcresol green was taken as an iradieatd dissolved in 10 ml of 0.1 N NaOH solution.
After dissolving, the indicator solution was dildtéo 500 ml by adding more distilled water. This
solution was always used as an indicator.

The detection and assaying of organic acid :

For the detection and qualitative assaying of diganid, the method proposed by Foster and Davés
employed with some modification. Twenty ml. of neeltmedium was poured in to each petridish and
inoculated by placing agar disc inoculums in thetee Inoculated petridishes incubated for 24, A8 a
72 hours, in incubator at 30°C (except temperagdperiment). After incubation, these petridishesewe
directly tested for organic acid detection. For tleection of organic acid, bromcresol green indica
solution was spreaded over the surface of agarag@mtying the indicator over agar surface, a bright
yellow zone appeared around the colony against eepbackground. The diameter of the yellow zone
was measured in mm and the qualitative estimatfasrganic acid assay by substrating the diameter of
inoculum from the diameter of yellow zone was done.

Different factors and organic acid production :

a. Different culture media :
To see the effect of different agar media on omgaatid production the following ten media of
composition (g/l) were tested.

1. Asthana and Hawker's :
Glucose 5, KN@3.5, KHPQ, 1.75, MgSQ. 7H,O 0.75, Agar-agar 20.0, Distilled Water to
1L.

2. Basal mucor ;

Dextrose 10, Agar-agar 20.0 Asparagine 2,,R@, 0.5, MgSQ.7H,O 0.25, Thiamine
chloride 0.5, Agar-agar 20.0, Distilled Water td_.1

3. Brown’s :
MgSQ,.7H,0O 0.75, KHPQ, 1.25, Asparagine 2, Dextrose 20, Starch 10,

Agar-agar 20.0, Distilled Waterto 1 L.

4, Czapek’s :
NaNG; 2, KH,PO, 1, MgSQ.7H,0 0.5, KCI 0.5, FeS©7H,0 0.01, Sucrose

30, Agar-agar 20.0, Distilled Water to 1 L.

5. Dextrose-asparagine phosphate :
Dextrose 30, MgS©7H,0O 0.5, Asparagine 1, KIRO, 1.5, Agar-agar 20.0, Distilled Water
tolL.

6. Elliot's :

Dextrose 5, Asparagine 1, Sodium Carbonate 1.0G®IgH.0 0.5,
KH,PQ, 1.36, Agar-agar 20.0, Distilled Water to 1 L.

7. Fernando’s :
MgSQ, 5, KH,PO, 6.8, Asparagine 5, Glucose 15, Agar-agar 20.Qjlles Waterto 1 L.

8. Glucose-dox :
MgSQO,.7H,0 0.5, KHPO, 1, FeSQ7H,0 0.01, NaN@ 2, KCI 0.5,

Glucose 15, Agar-agar 20.0, Distilled Water to 1 L.

9. Glucose-nitrate :
Glucose 10, NaN@1, KH,PQ, 1, Agar-agar 20.0, Distilled Waterto 1 L.
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10. Potato dextrose :
Peeled potato slices 200, Dextrose 20, Agar-ag&y; Bistilled Water to 1L.

For the production of organic acid 20 ml. of eablovee medium was poured in petridishes after proper
sterilization. Each set was run in triplicate. Afbeoculation, these petridishes were kept for 48l and
72 hours in incubator at 30°C. After incubatiorprcresol green solution indicator was applied agloun
the colony with the help of cotton, organic aciddurcers, gave a clear bright yellow zone around the
colony which was measured.

b. Different temperatures :
To study the effect of different temperatures Vi, 20, 25, 30, 35, 40 and 45°C on productiorrgoic
acid, by Sclerolium rolfsij 20 ml of Potato-dextrose agar medium was used #mel pathogen was
inoculated in petridish. A set of three petridishesre kept in different incubators adjusted afedént
temperature i.e., 15°C, 20°C, 25°C, 30°C, 35°C; 4bfd 45°C. After 24, 48 and 72 hours of incubation
each set of inoculated petridishes were assayedktermination of organic acid production.

c. Different pH:
The Potato-dextrose agar medium was adjusted fatatit pH values i.e., pH 3.0, 4.0, 5.0, 6.0, 8.0,
and 9.0 with the help of 0.1 N HCI or 0.1 NaOH sidlns. After inoculation withSclerotium rolfsij
petridishes were incubated at 30°C for 24, 48 ahtours. Each set was run in triplicate. At the ehd
each incubation period, petridishes were assayedetermination of organic acid production.

RESULTS AND DISCUSSION

Effect of different culture media on the productionof organic acid :
The effect of ten different media viz., Asthana &tavker's, Basal mucor, Brown's Czapek's, Dextrose-
asparagine phosphate, Elliot's, Fernando's, GludoseGlucose-nitrate and Potato-dextrose agar anedi
were tried to investigate the production of orgaaa (oxalic acid). The organic acid (oxalic aciBs
qualitatively estimated in all the above ten takedia and results are presented in Table 1 aned Pldb
organic acid producer medium, after testing, ardegght yellow zone was observed around the colony
(Plate 1 and 2).

Table 1 : Effect of different agar media on the prauction of organic acid bySclerotium rolfsii.

Organic acid production (Width of yellow zone in mmaround
Media Fours after nocuaton

24 48 72
Asthana and Hawker's 0.0 0.0 0.0
Basal mucor 12.0 30.3 45.2
Brown's 14.2 334 48.1
Czapek's 0.0 0.0 0.0
Eﬁ(’)‘;ﬁ’ﬁaetjsr’aragi”e 20.5 37.2 57.5
Elliot's 15.3 21.1 23.6
Fernando's 20.4 33.6 42.4
Glucose-dox 0.0 0.0 0.0
Glucose-nitrate 0.0 0.0 0.0
Potato-dextrose 30.2 66.5 82.0

* After deducting the inoculum disc of 8.0 mndiameter.
From the results, it is evident that out of tenragadia, only six media namely Basal mucor, Brown’s
Dextrose-asparagine phosphate, Elliot’s Fernanaiats Potato-dextrose were found to be as producer of
organic acid and remaining four agar media i.eth&sa and Hawker’'s, Czapek’s, Glucose-dox and
Glucose nitrate were recorded as non-producergaiic acid.
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Chaurasia has reported that Asthana and Hawker's, Czap@ksose-dox and Glucose-nitrate agar
media did not support the growth as in all thesg foediasclerotium rolfsiiwas unable to grow. Perhaps
nitrogen source and other ingradients of the mmedinay interfered with the growth of pathogen and
production of organic acid. Several workers likétdti’, Thorntord®, Sarbho$?* and Bilgrami having
also similar opinion as they have reported thaatétcontaining media are very toxic to several e

of microorganisms. Amongst, six organic acid pradunedia, Potato-dextrose agar medium found to be
the best as maximum accumulation of organic acid wlaserved and Dextrose-asparagine phosphate
medium was ranked next as it also gave a apprecjédld of organic acid. the satisfactory productid
organic acid was estimated in Basal mucor, Brovarid Fernando’s agar media while Elliot's agar
medium was found to poor in this respect. The insdadegree of production of organic acid amongs the
organic acid producer media are as follows :

Potato-dextrose > Dextrose-asparagine phosphate >dvn’s > Basal mucor > Fernando’s > Elliot's agar
medium.

Plate 1. showing the effect of following agar medion the production of organic acid (After 72 hoursof
inoculation).

1. Asthana and Hawker's medium.

2. Basal mucor medium.

3. Brown's medium.

4. Czapeks medium.

5. Dextrose-asparagine phosphate medium.
6. Elliot's medium.

7. Fernando's medium.

8. Glucose-dox medium.

9. Glucose-nitrate medium.

10. Potato-dextrose medium.

Plate 2. showing organic acid production on Potatadextrose agar medium (after 48 hours of inoculatio).
5 ,_’} 5 __.-."; A
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In the light of above results it can be conclutleat Potato-dextrose agar medium was found to de th

best, as maximum amount of organic acid was egitnahenSclerotium rolfsiiwas cultured on Potato-
dextrose agar medium. Therefore, Potato-dextrosar agedium was selected for the further
investigations.

Effect of different temperatures on the productionof organic acid :

The effect of different temperatures viz., 15, 28, 30, 35, 40 and 45°C were tried to study their
influence on the production of organic acid (oxalxd) bySclerotium rolfsii The results obtained in
present investigation are tabulated in Table 2.

Table 2 : Effect of different temperatures on the poduction of organic acid by Sclerotium rolfsii.

Organic acid production (Width of yellow zone in mmaround growing colony)*
Temperature
Hours after inoculation

(°C)

24 48 72
15 0.0 5.0 115
20 0.0 16.5 40.3
25 18.5 42.4 68.4
30 30.2 66.5 82.0
35 19.5 48.0 77.5
40 0.0 0.0 0.0
45 0.0 0.0 0.0

* After deducting the inoculum disc of 8.0 mm dameter.

When theSclerotium rolfsiiwas incubated at lowest temperature, i.e., at 1&fperature, it was able to
produce organic acid in a very little amount. Theduoiction of organic acid was regularly increaseith w
increase in temperature upto 30°C. Further incregmgemperature i.e., at 35°C, having no effectton
production of organic acid but it resulted in stiglecline. Higher range of temperature i.e., 40 46,
have been found to be detrimental ®elerotium rolfsij hence no trace of organic acid was detected
around the inoculum. Chaurasitial® has reported that higher temperature i.e., 404&1€ were found

to be unfavorable for the growth 8tlerotium rolfsiiand in these temperature the pathogen was urable t
grow. These findings clearly indicate the importané of temperature in the production of orgniwac
Results of present investigation were confirm byhkééra and Tonddn, as they have resulted the 30°C
temperature found to be optimum and acid formatias found only within the range of 25°C to 35°C.

On the whole it can be concluded that with increeséemperature, the production of organic acid
increased up to 30°C and further increase in teatyper have no effect on the production of organid.a
therefore, 30°C temperature found to be optimumsaiitdble for the production of organic acid.

Effect of different pH on the production of organicacid :

To investigate the effect of pH, the Potato-dextragar medium was adjusted at different pH valiges i
from pH 3.0 to 9.0 over a interval of pH 1.0. Theduction of organic acid was qualitatively estietat
by growing the colony oSclerotium rolfsii on Potato-dextrose agar medium of different phHievaand
results are presented in Table 3.
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Table 3: Effect of different pH on the production d organic acid by Sclerotium rolfsii.

Organic acid production (Width of yellow zone in mmaround growing colony)*
pH Hours after inoculation
24 48 72

3.0 3.5 17.2 38.0
4.0 19.5 41.5 67.5
5.0 30.2 66.5 82.0
6.0 24.6 52.2 78.0
7.0 18.5 41.0 61.5
8.0 17.5 36.5 56.3
9.0 14.3 30.4 45.6

* After deducting the inoculum disc of 8.0 mndiameter

From the data recorded in Table 3, it was obsetlvatla considerable sufficient amount of organid ac
was produced and detected wtrierotium rolfsiigrew on that media which having a slight acedic pH
i.e., 4.0 to 6.0 (acidic pH range) in comparisioratkaline pH range (above pH 7.0). At extremeliaci
pH value i.e., pH 3.0, production of organic acigswound to less and further increase in pH vaioen f
pH 3.0, the production was gradually increased wittrease in pH upto 5.0 which was recorded as
optimum pH for production of organic acid. Above BtD, further increase in pH, have no effect but
rather resulted in gradual decrease in the progluctf organic acid. The effect of pH on the orgaadd
production indicate that the organic acid produci®active in the pH range 3.0 to 9.0. This suptjest

the organic acid production would be useful in psscthat require by range of pH change from highly
acedic to slightly alkaline range and vice-versmil@r results have also been recorded by Chadrasia
case of amylase production ®€lerotium rolfsii

On the whole it can be concluded that the maximuatyction of organic acid was estimated in that
medium, which was adjusted at pH 5.0, therefore 5gHwas found to be the best and most favourable
for the production of organic acid.
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