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ABSTRACT - The present paper deals with the study of
cellulase enzyme activity of post-harvest fungi of papaya fruits
under the influence of antibiotics, vitamins and fungicides. It
was found that fungicide and antibiotics significantly inhibit
pectinase activity of post-harvest fungi. However, all vitamins
significantly induce pectinase activity of the same, except
pyridoxine, which decreases pectinase activity of Rhizopis
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Vaishali S. Chatage

olonifer and Aspergillus niger: Antibiotics increased pectinase
aetivity of some post-harvest fungi of papaya fruits.
I\t“ words: Antibiotics, fungicides and vitamins. Papava fruits
post-har sest fungi. pectinase activity.

INTRODUCTION- During  post-harvest conditions papaya
uits gets infected by several fungi as like Alternaria alternata,
Aspergillus flavus, A. niger, Colletotrichum gloeosporioides,
Curvudaria lunata, Fusarium equiseti, Fusarium moniliforme.
Fusarium oxysporum, Penicillium digitatum and Rhizopus
stolonifer during their infection, these fungi secretes their
biological weapons, that is, enzyme as like cellulase and
pectinase which causes spoilage of mango fruits. (Pathak V. N,
1980; Gadgile D.P. and A. M. Chavan, 2009). Since very little
information was available on the effect of antibiotics, vitamins
and fungicides on pectinase activity of post-harvest fungi of
papaya fruits, attempts were made to determine the impact of
antibiotics, vitamins and fungicides on pectinase activity of
post-harvest fungi of papaya fruits.

MATERIALS AND METHODS - Fungal infected papaya
fruits were collected from Aurangabad fruits market of
Maharashtra State. Fungi such as Alternaria alternata,
Aspergillus flavus, A. niger, Colletotrichum gloeosporioides,
Curvularia lunata, Fusarium equiseti, Fusarium moniliforme.
Fusarium oxysporum, Penicillium digitatum and Rhizopus
stolonifer were isolated on PDA (Potato Dextrose Agar)
medium. After that Liquid medium at pHS5.6 containing CMC
(Carboxy Methyl Cellulose) -10g, KNO3-2.5g, KH2PO4--1.0g,
MgS02 ~0.5g, 100 ppm each of antibiotic, vitamin, fungicide
*‘L‘D‘dralcly and 1000m! distilled water was prepared. Twenty
five ml of the medium was poured in 100ml conical flasks and
dutoclaved at 15 1bs pressure for 30 minutes and then on
ooling, the flasks were inoculated by post-harvest fungi,
SCparately with 1.0m] spore suspension ot the fungi. These
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flasks were then allowed to ill‘CUh«"ll‘C for 6 days.; at 25+ lo
diLurnul periodicity of light. Fungi inoculated in abovye
without antibiotics were kept as control. On 7th day, flasks Were
harvested by filtering the C()l]lcmﬁllhr()l,lgh What,man filter Paper
no. 1. The filtrates were collected in pre-sterilized Culture f‘”tratc
bottles. separately and termed E.iS crude enzyme, Pcﬁtinage
enzyme activity was assayed by VISC()mctcr- n?cthod as viscm‘ity
loss % after 60 minutes. The data were statistically analy,eq fos
C.D. following Panse and Sukhatme (1978).

C wigy
mediUm

RESULT AND DISCUSSION - It was found that ampicilip
retard the pectinase production of all fungi. Alternayi,
alternata, Fusarium  moniliforme,  Fusarium OXYSporum,
Penicillium digitatum, Fusarium equiseti, and Rhizopys
stolonifer inhibited pectinase activity of streptomycin where a5
terramycin  inhibited the pectinase production of Aspergillys
favus, Aspergillus niger, Colletotrichum gloeosporioides and
Curvularia lunata. Griseofolin retard the pectinase action of
Aspergillus ~ flavus, Fusarium equiseti, and Penicillium
digitatum while doxycyclin decrease pectinase production of
Alternaria  alternatq, Aspergillus  niger,  Colletotrichum
gloeosporioides, Curvularia lunata, Fusarium moniliforme and
Fusarium oxysporum. Doxycyclin induced pectinase production
of Alternaria alternatq, Aspergillus flavus, Aspergillus niger
and Colletotrichum gloeosporioides where as it retarded the

same of Curvularia [lungrq, Fusarium equiseti, Fusarium
moniliforme, Fusariuym oxysporum, Penicillium digitatum and
Rhizopus stolonifer (Table| ).

It was observed from the table
inhibited the pectinase gt
Aspergillus — flavus,
gloeosporioides,

that ascorbic acid and folic acid
lon of  Alternaria  alternata,
Aspergillus niger,  Colletotrichum

Curvlaria fungeg Fusarium equiseti. and
Fusarium — moniliforme. While

it induced the pectinase
production of Fusarium OXYSpOrum, Penicillium digitatum and
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Rhizopus ‘\'m/nmffu‘fi Lhiamine and  pyridoxine retarded
pcclinusc action ol Alrernaria alternara, Aspergillus flavs,
Colletorrichum glocosporioides, Curvularia lunata, Fusarium
cquiscli Fusarium — moniliforme,  Fusarium OXVSpOrum,
penicillium digitatum and Rhizopus stolonifer where as these
inhibited the same of Aspergillus niger. Riboflavin proved
inhibitory for pectinase production in Alternaria alternata.
Aspergillus — flavus, — Aspergillus — niger, — Colletotrichum
glocosporioides, Curvularia lunata, Fusarium moniliforme,
Fusarium oxysporum, and Rhizopus stolonifer while it inhibited
the pectinase activity of Fusarium equiseti, and Penicillium
digitatum (Table2).

It was reported that fungicides viz. capton, diathane M-45,
benomyl, dinocap and diathane I-78 retard the pectinase
production of all tested fungi. Capton totally retarded the
pectinase action of Alternaria alternata, Colletotrichum
gloeosporioides Fusarium moniliforme, Penicillium digitatum
and Rhizopus stolonifer. Diathane M-45 completely inhibited
the pectinase action of Aspergillus niger, Colletotrichum
gloeosporioides, Curvularia lunata,  Fusarium equisetl,
Fusarium moniliforme and Fusarium oxysporum. It was also
found that benomyl, dinocap and diathane I-78 totally nil the
pectinase activity of Aspergillus flavus, Aspergillus niger.
Colletotrichum gloeosporioides, Curvularia lunata, Fusarium
oxysporum and Rhizopus stolonifer respectively (Table3).

There are more or less similar few findings about the effect of
antibiotics, vitamins and fungicides on fungal enzyme. Bhikane
N. S. (1988) reported that thiamine and nicotinic acid were
proved to be stimulatory for protease production in A. flavus,
while pyridoxine was found to be inhibitory in case of
Curvularia  lunata, Fusarium  oxysporum, Macrophomind
phaseolina and Rhizoctonia soloni for protease production.
Jadhav R. S. (2006) found that a fungicide such as bavistin,
benomyl, captan, difoltan, diathane M- 45 and tilt inhibits
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amvlase activity and a vitamin induces amylase activity of fung
on'nwdicinul plants. Sulochana Rathod (3.007) revealeq thdt
antibiotics did not affect the amylase, lipase an( Protegs,
activity of seed borne fungi.

It can' be concluded that fungicides and antibioticg inhibit,
pectinase activity of fungi, pyridoxi.ne 'in-h.ibits pectinase action
of few fungi, and such nature of inhibition of these may b
helpful to control pectinase activity of post-harvest fungi of
papaya fruits.

Table 1: Effect of antibiotics on pectinase production

Fungi ;
Antib |
iotics _—
« e = =11} L) E (=] - @
0 | < < |2 |S|S|E|2|& & |2
ppm)
AUL 4o |45 | 43 | aa | a6 |45 | 42 | g6 | ag |4
cillin
Strept
omyci | 52 | 58 | 56 | 54 | 56 |50 | 43 48 | 32 |49
n
Terra _ - - . -
) 55 | 54| 55 | 551 55(50 | 46 | 52 | 49 51
mycin
Grise _ } _ )
. SI |56 | 52| 50| 52 |54 48 | 53 | 36 |48
ofolin
DY | sa |53 | s6 52 |51 | 45 | 54 | 54 |52
eyclin d 54 1 52 151 | 45| 54 | 54 |52
Contr | _
ol 53 |52 | 54 | 53 34 152 |54 356 |53 [32

Enzyme activity expressed as viscosity loss (%) after 60
minutes.

Ala = Alternaria alternate
Ast = Aspergillus flavus
Asn = Aspergillus niger

Fue = Fusarium equiseti
Fum= Fusarium moniliforme

Fuo = Fusarium oxysporum
Cog = Colletotrichum gloeosporioides

Ped = Penicillium digitatum

Cul =Curvularia lunata Rhs = Rhizopus stolonifer
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Table 2: Effect of vitamin on pe

Vitamins

(o] b
(100 ppm) * | <
Ascorbic 4| 5
acid
“TFolic acid | 44 | 40
Riboflavin | 39 | 42
Thiamin | 36 | 43 |
Pyridoxine | 33 | 40 | -
Control | 54 | 54 |

Varshiale S Chigpe

Asn

'

38
40
38
39

52

Clinase production

Fungi
3| &
S| a
41 50
401 38
42| 59
40| 38
33| 406
541 S8

Fum

16

4()
42
33
42
54

Fuo

56

56
42
54
53
55

50)

43 |

0O()
45
48
58

Ped

Rhs

ﬁj /1
£ L
).

40)

39

{

44 |

{

53 |

J

Enzyme activity expressed as viscosity loss (%) afier 60 minutes.

Ala = Alternaria alternate

Ast= Aspergillus flavus
Asn = Aspergillus niger
Cog = Colletotrichum gloeosporioides
Ped = Penicillium digitatum

Cul =Curvularia lunata

[ue

Fusarium equiscti

Fum= Fusarium moniliforme

Fuo = Fusarium oxysporum

Rhs = Rhizopus stolonifer

Fungi
Fungici
des o o | g
= % 5 = -
UW 1< 22 |C|S|2| 2|8
ppm)
Capton | -- | 30 | 32| "~ |30]25| - |24
Dithane A N e
33 | 36 - S T
. M'45 _f),_ L - - i
Benom 30| - i - - 2| 2
yl e -
Dinoca 28 | B - - 12l 30 | -
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Dithane

| - .
20 | 32| 28 | o | g,
1-78 1 - |
* p) ) |
Control | 50 l 52 S4 | 52148 | 52| 49 51 53 1 50
Fnzyvme activity expressed as Vviscosity loss (%) after 60
minutes. |
Ala = Alternaria alternate  Yue = Fusarium equiset;
Ast = Aspergillus flavus Fum= Fusarium MONliforp,
Asn = Aspergillus niger Fuo = Fusarium OXYSporym

Cog = Colletotrichum gloeosporioides
Ped = Penicillium digitatum
Cul =Curvularia lunata  Rhs = Rhizopus stolonifer
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