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Studies on Mycoflora Associated with Market Roots of Drug Solanum indicum
Vent. and their Effect on Changes of Chemical Constituents under Storage
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ABSTRACT

In the present study the market roots of drug plant Solanum indicum Linn. were selected for isolation of
mycoflora associated with market roots and changes in chemical constituents amount under storage of
different relative humidity and incubation days due to spoilage of fungal contamination. Isolation and
identification of fungi and phytochemical analysis were done according standard methods. The results
showed that total 12 fungi were associated with market root drug. A. niger showed highest percentage
incidence while Stemphylium paxianum and Alternaria sp. observed in minimum percentage incidence.
The drug stored under influence of different relative humidities viz. 30, 50, 75, 96 and 100% and different
incubation days 15, 30, 45, 60 days. Quantitative estimation of chemical constituent’s amount such as
sugars, proteins, phenols, alkaloids and glycosides in relation to association of fungi was done. The results
indicated that maximum growth and percentage incidence of fungi as well as biodeterioration of chemical
constituents observed under high relative humidities 75, 96 and 100% RH and long storage periods 45
and 60 days. Analysis of variance also showed that the effect of relative humidity and incubation days on

biodeterioration of chemical constituents amount were significant.

Key words: chemical constituents, deterioration, fungi, percentage incidence.

Received 05 Dec 2012

*Author for Correspondence
Rashidi Masoumeh

Received in revised form 12 Dec 2012

Accepted 15 Dec 2012

Department of Botany, University of Pune, Pune 411007, Maharashtra, India.

E- mail: rashidi_129@yahoo.com

INTRODUCTION

The plant Solanum indicum Linn. belongs to
Solanaceae family commonly called as
"Brahanta". This plant has been used for
centuries in India, both for dietary purposes
and in the Ayurvedic medicinal tradition. It
is regarded as diuretic, useful in dropsy and
expectorant, useful in cough and catarrhal
affections, also diaphoretic and stimulant.
Fruit and roots contain wax, fatty acids and
alkaloids Solanine and Solanidine [1]. The
roots are one of the ingredients of
Dashmoola Kautha of Hindi medicine. It is
seldom used alone. The roots take internally
manifests strongly exciting qualities.

It is employed in difficult parturition and in
toothache. It is also used in fever, work
complaints and colic [2]. Roots are bitter,
acrid, astringent, thermogenic, anodyne,

digestive, carminative anthelmintic,
stomachic, constipating, resolving,
demulcent, depurative expectorant,
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aphrodisiacs, febrifuge and cardio tonic [3].
Medicinal plants may be associated with a
broad variety of microbial contaminants,
represented by bacteria, fungi and viruses.
Inevitably, this microbiological background
depends on several environmental factors
and exerts an important impact on the
overall quality of herbal products and
preparations. Therefore, it has been decided
to study associated mycoflora and
deterioration of chemical constituents such
as sugars, phenols, proteins, alkaloids and
glycosides in relation to spoilage of fungi in
market roots of drug S. indicum under
storage of different relative humidity 30, 50,
75, 96 and 100 % and incubation days 15,
30, 45, 60, 75 and 90.

MATERIALS AND METHODS

The market roots of S. indicum were
collected from different Kashthaushadhi
shopkeepers. It was brought to the
laboratory in separate polyethylene bags
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to avoid aerial contamination. Blotter test
method, as recommended by
International Seed Testing Association [4]
was adopted for isolation of fungi. Agar
plate method was also used. The roots
were sterilized with 2% NaOCl solution
before plating. In order to evaluate the
chemical changes in relation to associated
fungi, the samples were stored in small
muslin cloth bags under different RH
levels 30, 50, 75, 96,100 % and at 28 + 3°C
temperature for 90 days. At an interval of
15 days, samples were taken out and
washed thoroughly with sterilized
distilled water and plated in Petri plates.
The isolation of mycoflora was recorded
from first day to 60t day of storage. Fungi
were identified by using references [6-
10]. Some parts of samples after washing
with distilled water were dried in oven for
chemical analysis. Chemical analysis were
estimated by the procedure described by
Lowry et al. [11] for total protein, Singh et
al. [12] for total phenols, Harborne [13]
for total alkaloids and Kokate et al. [14]
for glycosides. Anthrone methods for

Total sugars (TS) and Dinitrosalicilic acid
(DNSA) method for Reducing sugar (RS)
amount [15] were also followed. Simple
correlation were run between selected
parameters using Statistical Package for
Social Science (SPSS) software in which
statistical significance was determined at
0.05 % probability levels.

RESULTS

Total 12 fungi were isolated from the
market roots of Solanum indicum in varying
percentages (Graph 1) such as A. niger

(22.53%), A fumigatus (11.64%), A.
parasiticus (7.31%), Aspergillus flaviceps
(1.96%), Curvularia Iunata (6.86%),
Alternaria  sp. (1.19%), Stemphylium
paxianum (1.19%), Helminthosporium sp.
(1.49%), Trichoderma  sp. (10%),

Papulaspora immerse (11.79%), Neurospora
sitophila (18.65%). It was observed that A.
niger following by Neurospora sitophila,
Papulaspora immerse and A. fumigatus
showed high percentage incidence while
Helminthosporium Sp. Stemphylium
paxianum and Alternaria sp. observed in
less percentage incidence.

Figure 1: Percentage incidence of mycoflora associated with market root of Solanum

indicum
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Market roots of S. indicum stored under
different relative humidity and percentage
incidence of isolated fungi recorded (Table
1). Total percentage incidence of all fungi
after 15 days under 30 and 50 % RH
observed 0.99 and 1.29 % which they
increased to 3.21 and 5.16 % after 60 days
of incubation. In cases of 75, 96 and 100 %
RH, after 15 days of storage observed 1.58,
2.62 and 4.12 %, after 60 days they
increased to 8, 1097 and 17.08 %,
respectively. Different species of Aspergillus
like A. niger, A. fumigatus, A. parasiticus, A.
terreus and Aspergillus flaviceps isolated
and observed under higher relative
humidity. Under 100% RH and after 60 days
of incubation, A. niger with 2.68% showed
the highest percentage incidence. A.
fumigatus, A. parasiticus, Papulaspora
immerse and Neurospora sitophila with
same percentage incidence 233 %
observed. After them Trichoderma sp., A.
terreus, Curvularia lunata observed with
1.34, 1.19 and 1.04 % incidence. Alternaria
sp., Stemphylium paxianum and Helmintho-
sporium sp. observed in less percentage
incidence under only 96 and 100% RH. The
genus Aspergillus sp. also observed in very
less percentage incidence.

Deterioration = of  selected chemical
constituents such as sugars (Total sugar
and reducing sugar), proteins, phenols,
alkaloids and glycosides in relation to
associated fungi recorded.

Amount of total sugars (TS) and reducing
sugars (RS) in market sample of this drug at
the first day showed 40.23 and 21.58 %
(Table 2), these values gradually
decreased, while after 90 days of
incubation in each relative humidity
maximum deterioration observed, 32.2,
14.52% (30 % RH); 15.65, 13.61% (50 %
RH); 14.98, 11.85 % (75 % RH); 13.55,
10.45 (96 % RH) and 12.07, 10 % (100 %
RH).

In the case of changes in total protein
amounts, at the first day samples contained
19.02% but after 30, 60 and 90 days of
incubation deteriorated to 18.33, 16.38,
15.13 % and 17.77, 15.83, 14.44 % under
30 % and 50 % RH (Table 3). At 96 and 100
% RH, total proteins value showed
deterioration 16.25, 12.91, 13.055% and

Rashidi Masoumeh et.al, IJPRR 2012; 1(8)

15.27, 12.36 and 11.11 % after 30, 60 and
90 days of storage respectively.

Control sample of drug S. indicum contained
7.08 % total phenols which after 15 days of
incubation under 100 % RH increased to
6.96 % but after that gradually deteriorated
with increasing incubation period and
relative humidity (Table 4). After 30, 60 and
90 days of incubation period total phenols
value were 6.88, 6.51, 6.25 % (30 % RH);
6.45, 6.31, 5.84 % (50 % RH); 6.31, 6.12,
5.15 % (75 % RH), 6.25, 5.88, 4.68 % (96 %
RH) and 6.20, 5.55, 4.15% (100 % RH).
Reduction in total alkaloid amounts also
observed, control sample of this drug
showed 12.20 %, but after 90 days of
incubation period under 30, 50, 75, 96 and
100 % RH, deteriorated to 11.86, 11.65,
11.48, 11.42 and 11.31 %, respectively
(Table 5).

Amount of total glycosides in samples at
the first day showed 9.75%, this value
gradually decreased, while after 90 days of
incubation in each relative humidity
maximum; deterioration observed to 8.29%
(30 % RH); 8.086% (50% RH); 8.04% (75%
RH); 7.81% (96 % RH) and 7.73 % (100%
RH) (Table 6).

DISCUSSION

The result of this investigation indicated
that the maximum reduction of chemical
constituents was after 60t to 90t days of
incubations  while  total = percentage
incidence of fungi were also maximum in
percentage incidence of mycoflora
associated with  market samples. The
principal factors on fungal growth and
deterioration are moisture, temperature,
atmosphere, aeration, PH, condition of the
storage and incubation period of herbal
plants. All of these factors interact as
deterioration progresses, but moisture and
temperature were probably  most
important. If the moisture content is
maintained at a sufficiently low level,
medicinal plant can be stored for long times
with less deterioration even under
otherwise unsuitable storage conditions.
Storage fungi are predominantly species of
Aspergillus and Penicillium [16]. Several
workers have been showed deterioration of
chemical constituents under storage due to
spoilage of fungi in different plants [17- 20].
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Table 1: Percentage incidence of fungal isolated from market root of Solanum indicum stored at various relative humidity

Mycoflora con 30% 50 % 75 % 96 % 100 %
15 30 45 60 15 30 45 60 15 30 45 60 15 30 45 60 15 30 45 60
Aspergillus niger 029 029 044 074 119 044 059 074 164 044 074 104 179 074 089 134 2089 089 149 194 2,68
Asperygillus fumigatus 014 014 014 014 029 014 014 029 044 014 029 044 074 029 059 089 119 044 104 134 223
A. parasiticus 014 014 014 014 029 014 014 029 044 014 029 044 074 029 059 089 119 044 104 134 223
A. terreus - - - - 014 - - 014 029 - 014 029 044 014 014 029 059 029 044 074  1.19
Aspergillus flaviceps - - - - 014 - - - 014 - - 014 014 - - 014 029 - 0.14 029 044
Trichoderma sp. 014 014 014 014 029 014 014 044 059 014 029 059 089 029 044 074 104 044 059 089 134
Papulaspora immerse 014 014 014 014 014 014 014 029 044 014 044 074 089 029 044 074 104 074 089 134 223
Neurospora sitophila 0.14 014 029 044 059 029 059 074 089 044 074 104 164 044 089 149 194 059 119 179  2.23
Curvularia lunata - - - 014 014 - 014 014 029 014 029 044 059 014 044 059 074 029 044 074 1.044
Alternaria sp. - - - - - - - - - - - - 014 - - - 029 - - 029 044
Stemphylium paxianum - - - - - - - - - - - - - - - - 0.29 - 014 029 044
Helminthosporium sp. - - - - - - - - - - - - - - - 014 029 - 014 029 059
Total 099 099 129 188 321 129 188 3.07 516 158 322 516 8 262 442 725 1097 412 754 1128 17.08
Rashidi Masoumeh et.al, IJPRR 2012; 1(8) 23



Table 2: Deterioration of Total sugars (TS) and Reducing sugars (RS) content (mg/100 mg) in root of Solanum indicum at
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different relative humidities

Incubation Control 30% 50% 75% 96% 100%
days
TS RS TS RS TS RS TS RS TS RS TS RS
1 day 40.23 21.58 40.23 21.58 40.23 21.58 40.23 21.58 40.23 21.58 40.23 21.58
+1.02 +0.13 +1.02 +0.13 +1.02 +0.13 +1.02 +0.13 +1.02 +0.13 +1.02 +0.13
15 days 40.23 21.58 37.79 20.36 36.27 19.14 32.32 18.86 29.88 1751 26.09 17.23
+0.31¢  +0.045 +0.19¢ +0.069 +0.31¢ +0.090 *2.21b +0.18> +1.92a +0.482 +0.732 =+0.094
30 days 40.23 21.58 37.79 19.14 35.31 18.86 32.11 18.009 28.61 16.78 20.41 15.83
+0.072 +0.49¢ +1.13c¢ +0.11¢ £1.99bc +(0.23bc  +£1.99b  +0.19ab +(0.952 +0.192 +0.692 +0.302
45 days 40.23 21.58 36.86 18.46 31.06 17.78 2718 16.78+0 2550 15.29 19.40 14.84
+0.19¢ +0.045 +0.88¢ 0.23¢ +1.65¢  +(0.25bc  +1 56abc .53ab +2.462 +0.493b 2632 +(.252
c b
60 days 40.23 21.58 34.84 17.11 24.36 16.47 21.71 15.83 17.8+ 14.43 16.11 13.57
+0.19¢ +0.13+ +9.40¢ +0.11c +0.63¢ #0.56bc +2.073bc  +(0.292b 10022 +0.262 +0.822 +(0.192
75 days 40.23 21.58 33.5 15.88 17.34 15.52 17.29 14.34 16.58 13.07 14.68 12.35
+0.29c¢  +0.045 +11.73c¢ +0.45¢ +0.81¢ +0.22¢  +(0.33bc +0.2bc  +0.142 +0.453ab +1.752a +0.21a
c b
90 days 40.23 21.58 32.2 14.52 15.65 13.61 14.98 11.85 13.55 10.45 12.07 10
+0.072 +0.069 +13.74c¢ +0.60¢ +0.453bc +(0.81ab +(0.192b +0.263b +(0.592 +0.562 +0.642 +0.302

C

C

C

Data are the mean of three replicates + standard deviation. P- Value denoted the significance of differences between the mean by

univariate comparison statistics. The value followed by different letters differ significantly by Duncan’s multiple rang test at P=Sig= 0.05
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Table 3: Deterioration of proteins content (mg/100 mg) in market root of Solanum indicum
at different relative humidities

Incuba control 30% 50% 75% 96% 100%
tion days
1 day 19.02+0.08 19.02+0.08 19.02+0.08 19.02+0.08 19.02+0.08 19.02+0.08
15days 19.02+0.21 18.75+0.16 18.61+3.61c¢ 18.05+0.36 16.80+0.60> 16.25+0.212
d d d b
30days 19.02+0.27 18.33+0.16¢c 17.77+0.80¢ 16.38+0.21 16.25+0.34> 15.27+0.362
d b
45 days 19.02+0.34 16.94+0.50 16.25%0.34c 15.27+0.60 14.30+0.48> 13.61+0.602
d d be
60 days 19.02+0.13 16.38+0.2¢ 15.83+0.28¢ 13.88+0.21 12.91+0.50> 12.36+0.21a
d b
75 days 19.02+3.24 15.83+0.242 15.68+0.482 15.23+1.572 14.02+1.004 13.47+1.182
c b b a
90 days 19.02+0.08 15.13%#2.16 14.44+0.21 13.05%0.482 13.055%0.48 11.11+0.162

C

b

b

b

a

b

Data in tables 3,4,5 and 6 are the mean of three replicates + standard deviation. P- Value denoted
the significance of differences between the mean by univariate comparison statistics. The value
followed by different letters differ significantly by Duncan’s multiple rang test at P=Sig= 0.05

Table 4: Deterioration of total phenols content (mg/100 mg) in market root of Solanum
indicum at different relative humidities

Incubation Control 30% 50% 75% 96% 100%

days

1 day 7.08+0.049 7.08+0.049 7.08+0.049 7.08+0.049 7.08x0.049 7.08+0.049
15 days 7.08+0.059¢ 7.08+0.011> 6.85+0.0302 6.86+0.112  6.85+0.132  6.96+1.172
30 days 7.08+0.040¢ 6.88+0.039> 6.45+0.28> 6.31+0.142> 6.25+0.0492 6.20+0.04972
45 days 7.08+0.0494 6.73+0.0304  6.25+0.15¢  6.18+£0.093¢ 5.92+0.030b 5.74+0.172
60 days 7.08+0.0114 6.51+0.019¢ 6.31+0.88c  6.12+0.11¢ 5.88+0.030p 5.55+0.107
75 days 7.08+0.078¢ 6.31£0.085¢ 6.10£0.085¢ 5.88+0.10c  5.13+0.16> 4.72+0.0162
90 days 7.08+0.049¢ 6.25+0.049¢ 5.84+0.18¢ 515+0.17¢ 4.68+0.12>  4.15+0.112

Data in tables 3,4,5 and 6 are the mean of three replicates * standard deviation. P- Value denoted
the significance of differences between the mean by univariate comparison statistics. The value
followed by different letters differ significantly by Duncan’s multiple rang test at P=Sig= 0.05
Table 5: Deterioration of total alkaloids content (mg/100mg) in market root of Solanum
indicum at different relative humidities

Incubation Control 30% 50% 75% 96% 100%

days

1 day 12.20+1.41 12.20+1.41 12.20+1.41 12.20+1.41 12.20+1.41 12.20+1.41
15 days 12.20+1.31¢  12.20+1.51¢ 12.20+1.562 12.20+1.202 12.20+1.582  12.18+1.592
30 days 12.20+1.30¢ 12.19+1.30c  12.15+1.513> 12.063+1.462> 11.95+1.202 11.82+0.172
45 days 12.20+1.314  12.10+1.60¢ 11.99+1.55b 11.94+1.45b 11.80+1.472  11.71+1.492
60 days 12.18+1.354 12+1.58¢ 11.89+1.55b 11.78+1.50P 11.66+1.692  11.61+1.502
75 days 12.16+1.36c 11.95+1.54¢ 11.73+1.49b 11.54+1.42b 11.48+1.392  11.42+1.402
90 days 12.15£1.36c 11.86%1.56¢ 11.65+1.50P 11.48+1.39P 11.42+1.412  11.31+1.372

Rashidi Masoumeh et.al, [JPRR 2012; 1(8)

25



International Journal of Pharma Research & Review, Dec 2012; 1(8):20-27

Data in tables 3,4,5 and 6 are the mean of three replicates * standard deviation. P- Value denoted
the significance of differences between the mean by univariate comparison statistics. The value
followed by different letters differ significantly by Duncan’s multiple rang test at P=Sig= 0.05

Table 6: Deterioration of total glycosides content (mg/100 mg) in market root of Solanum

indicum at different relative humidities

Incubation Control 30% 50% 75% 96% 100%

days

1 day 9.75+0.051  9.75%0.051 9.75+0.051 9.75+0.051 9.75+0.051  9.75+0.051
15 days 9.75+0.046¢ 9.75+0.07¢ 9.75+0.070¢ 9.69+0.162 9.50+0.182 9.19+0.152
30 days 9.75+0.0364 9.53+£0.61¢ 9.41+0.051b 9.36+0.12b 9.23+£0.0472 9.16+0.012
45 days 9.73+0.026¢ 9.28+0.03¢ 9.12+0.045bc  8.95+0.051P 8.95+0.052 8.84+0.0492
60 days 9.71+0.114 9.1+£0.17¢ 8.86+0.041¢ 8.84+0.0463>  8.69+0.122 8.64+0.152
75 days 9.67+0.037¢ 8.82+0.072¢ 8.76+0.066¢ 8.83+0.30a»  8.64+0.0732 8.43+0.202
90 days 9.61+0.53d 8.29+0.011¢ 8.086+0.075>  8.04+0.062>  7.81+0.0852 7.73+£0.112

Data in tables 3,4,5 and 6 are the mean of three replicates * standard deviation. P- Value denoted
the significance of differences between the mean by univariate comparison statistics. The value
followed by different letters differ significantly by Duncan’s multiple rang test at P=Sig= 0.05

Data analysis revealed that reduction of sugars, proteins, phenols, alkaloids and glycosides amount
are significantly under influence of relative humidity and incubation days, and it was significant at 5

% level of significance (P value <0.05).

CONCLUSION

Results of this investigation revealed that
there were gradual depletion in chemical
constituents concentration under different
relative humidity which might be due to its
degradation into simple form by microbial
enzymes and utilization of them by fungi
and also it is concluded that lower RH (30
and 50% RH) and short incubation period
of drugs have less effectiveness on chemical
constituents, this is may be due to less
growth of fungi in these unfavorable
conditions.
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