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ABSTRACT ‘
|

Ray, R. C. 2006.Biochemistry of postharvest spoilage of sweet potato (lpomoea batatas L.).
Comparison of cellulolytic enzyme production in cultures and fungi-infected sweet potats -
tubers. Ann. Trop. Res. 28(1):48-57

The study was conducted to determine the production in vitro and in vivo of
cellulases by Botrydiplodia theobromae and Rhizopus oryzae. Isolates of thess
organisms were obtained from the postharvest decay of sweetpotato tubers.

Results revealed that B. theobromae and R. oryzae which were isolated from
postharvest spoilage of sweetpotato tubers produced endo-f-1,4-glucanase and exo-V-
1,4-glucanase in culture and in fungi-infected tissues of sweetpotato tubers. The optimum
temperature and pH for cellulase synthesis and activity were 30°C and pH 6.5, respectively.
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IRODUCTION

Sweetpotato (Ipomoea batatas L.) which is one of the important
in Asia (Villareal, 1982), is susceptible to a number of postharvest
pases (Ray and Balagopalan, 1997). Botryodiplodia theobromae and
s oryzae Went & Prins. are two important and most frequently
mmng phytopathogenic fungi associated with internal moldiness of
s=moiaio tubers in India (Ray and Misra, 1995; Ray and Punithalingam,
Rav eral., 1997).

\M:my phytopathogens produce extracellular cellulase which degrade
lios= components of the host cells (Fessehatzion and Olutiola, 1987
wal et al., 1991). Some of these microorganisms produce a distinct
lase (cellulase 1,4-B-cellobio hydrolase; C,:EC3.2.1.91) which helps
wze insoluble and complex forms of cellulose to soluble and simple forms,
@ty Cx-cellulase (cellulase B-1-4-glucan glucano hydrolase; Cx; EC
20 = and B-glucosidase (cellobiase) while others produce C,-cellulasc as
I Sazza and Sandhu, 1987; famurewa and Olutiola, 1991). On the other
i certain fungi including some members of phycomycetes produce only
: ¢ (Mandels and Steinberg, 1976; Reese and Levinson, 1952). The
a8 was undertaken to demonstrate production in vitro and in vivo of
fliases by B. theobromae and R, orvzae. Effects of temperaturc and pH
p=lalase aclivity were also investigated.

]

ALS AND METHODS

isolates-

- The isolates of B, theobromae and R. oryzae uscd in this study were
st from the postharvest decay of sweetpotato tubers (Ray and Misra,

S Spore suspensions of both the fungi were prepared separately from 7
2 cultures grown at room temperature (28 + 2°C) on potato dextrose
ar PDA). Spores were harvested in sterile distilled water and diluted to a
ation of 5.5 x 10 spores/ml. The same concentration was used in all
eriments.
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Sweetpotato. tubers

Freshly harvested sweetpotato tubers (var. Pusa Safed) were collecied
from the experimental farm of the Regional Center of Central Tuber Crops
Research Institute, Bhubaneswar during 1998-1999 rabi (January-February)
season. The tubers were used within 3-4 days after harvest.

Enzyme synthesis

The utilization of insoluble (native) form of cellulose was investigated
using the folded, oven-dried and pre-weighed filter papers (Whatman No. 1,
11 ¢m.). Individual filter paper circles after folding were placed in 250 mi
Erlenmeyer flasks containing 100 mi liquid medium (KH,PO,, 1.0; NaNO..
2.0g;MgSO0,.7,0.5 g; KCL, 0.5 g; FeSO,.7H,0, 0.01 g; yeast extract, 10
g; distilled water, 1 L) and pH was adjusted to 6.0. The flasks were sterilized
by autoclaving at 121°C for 15 min. Two ml of the spore suspensions (5.3 x
106 spores/ml) of the fungi B. theobromae and R. oryzae were inoculated
into the flasks and the flasks were incubated for 20 days at room temperature
(28 +2°C). At 4-day interval, the pH of the medium was determined and the
filter papers were then removed (neither washed nor the mycelium removed)
and dried at 80°C for 24 h. A comparison of the dry weight of the filter paper
at the end of incubation period was made with its dry weight at the start to
determine the weight loss. Uninoculated filter papers served as controls. Thres
replicates were made in each case and the mean value of the three
determinations was taken.

Utilization of sojuble cellulose by the organisms was determined by
growing the fungi in the above basal liquid medium except that instead of filter
paper, carboxyl methyl cellulose (CMC) (low viscosity) at 10% level was
added. CMC was deleted in some of the experiments to determine whether

cellulolytic enzymes were produced in its absence. Erlenmeyer flasks (250

ml) containing 100 mi basal medium with CMC (1 0%) were inoculated with 2

ml of spore suspension (5.5 x 10¢ spores/ml) of either B. theobromae orR

oryzae, and the flasks in triplicate replications were incubated for 10 daysa
room temperature (28 + 2°C). It took nearly 3-4 days for spores to grow into
mycelial mass when CMC was used as carbon source, and after 4 days of
inoculation, at regular interval the content of growth flasks were pooled and

filtered. The mycelial mat (cell mass after filtration) corresponding to each :
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gvest was dried in oven at 8°C at constant mass. The culture filtrate (CF)
pssed as the enzyme source.

on of enzymes from infected sweetpotato tubers

Healthy and freshly harvested tubers were taken and surface sterilized
i 5% sodium hypochlorite solution. These tubers were inoculated separately
g mvveelial discs of either B. theobromae or R. oryzae following the method
Bcmhed by Ray and Punithalingam (1966). The tubers were kept for 4 to
s2mys at room temperature (28+ 2°C) for rot development. Lesion areas
mounding tissues were removed with a sterile scalpel weighed into 10 g
=s and extracted by grinding with distilled water in a Waring Blendor in
i=em0 1:3. The ground tissues were strained through three layers of cheese
88 2 remove the pulp. The liquid fraction ( not extract, RE) was cleared by
memfugzation at 10,000 x g in a refrigerated centrifuge and was adjusted to
stume. The RE served as the enzyme source.

e assay

- Carboxyl methyl cellulase (CMCase) (E.C.3.3.1.4) activity was
ge=—ined by quantifying the reducing sugar released by 3,5-dinitrosalicylic
i DNSA) reagent method using glucose as standard (Mahadevan and
ks, 1998). The assay medium was 0.55% CMC in 0.55 M acetate buffer

£352). and 4 ml of this was incubated with 1 ml of sodium acetate buffer
g2 =l of enzyme source (CF or RE) and incubated by combining 1 ml of
Eassay mixture with 3 ml of DNSA reagents (1 g DNSA, 200 mg crystalline
gemod. 20 ml 2 M NaOH and 20 g potassium sodium tartarate in 100 ml
pilec water). The mixture was boiled for S min in a water bath and cooled
pier unning tap water. The absorbance was measured at 575 nm in a Bio-
gasious UV-VIS Spectrophotometer and the amount of reducing sugars
3 lated using a standard curve prepared [rom aqueous solution of D-
i’ '_ e of various concentrations (10-100 ug/ml}). Enzyme (CMCASE) aclivity
i =xpressed as mg glucose released/24 h/ml filtrate.
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