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MATERIALSAND METHODS

Collection and Storage of samples.

Fresh samples of Amaranthus hybridus were obtained from three different places (farm, market and vegetable

vendors) in Lapai town, Niger State, Nigeria, and were kept in sterile bags. Plant identity was confirmed b

botanists in the Herbarium of the Department of Biological Sciences, Ibrahim Babadamasi Baban gida University,

Lapai. Only samples of good quality, free from disease injury, were used in this study. They were properly

cleaned and stored in sterile open plastic containers in the laboratory under two different environmental
conditions: at 4°Cin the refrigerator and 28+ 2°C laboratory room temperature (Kitinoja and Kader, 2003).

Determination of pH of the vegetable samples
The change in pH of the stored vegetables was determined before and during storage period. Twenty grams

(20 g) of the sample was weighed at days 1, 3, 5, 7and 9 into sterile beakers. The sample was crushed; 20 ml of
sterile distilled water was added, and allowed to rest for 30 min after which the pH was determined. Three

replicates of each were made.

Determination of degree of deterioration of samples du}ing storage
The severity of deterioration during storage at days 1, 3. 5, 7 and 9 was determined. Change in colour.
moldiness and defoliation of the leaves were observed and recorded usi i : i

sSin an and
Croft, 2011). g the rating scale 0 to 5(Bhuryan anc

Moisture content determination

Z(l::t?;socfniiltlon of Olﬁﬁcnal Analytical Chemists (A.0.A.C) (1990) method was used to determine the moisture
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Moisture Content (MC) 4
Increase in the moisture content of Amaranthus hybridus store

: : _— > 0 ,
Samples collected from farm had initial value of 80.12% MC
MC of the samples collected from vendors was the least wi

Fungi and Bacteria species Isolated

A total of six fungal species from four different gener:
Aspergillus niger, A. flavus, A. fumigatus, Peni;
These species were isolated from all the samples e»
samples collected from farm and market. A total of
and identified from samples collected (Bacillus
mirabilis and Staphylococcus aureus). Out of ! ‘
isolated from all the samples collected.

Table 1: Deterioration of vegetable Sampl
Samples =~ Dayl D:

T, T

L I(Farm) 0 0
LoMarke) 0 0

L3vendor) O 0

Severit of det
No noticeable
Leaves colour
<15% defoliatior
Leaves completel;
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Table 4: Fungi species isolated from Amaranthus hybridies samples :
Samples [ niger A flavus Ponotatiem M A fumigatins
I pusillies
LHl.nm) ¥ { }
Lamarket) t | \ e
L(vendor) t | H +

Kevs: L, L, and L= Leaves + = presence, _ = hdime 2

Table 5: Bacterial species isolated from Amaranthus hybridus

Samples Bacillus Pseud(;monas
subtilis aeroginosa
L (F) - E T
L (M) + +
L a(V) + o

Escherichia coli P
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WA, DISCUSSION
The results shmj'ed Ehat d::tel“l‘orzltmn .hc‘gan in Amaranthus samples collected from vendors and market and
ored at room temperature before those collected from the farm. The vegetable samples stored at refrigerati
remperature (4°C) took 7days before any evidence of deterioration was sighted. A I(‘)»‘vering of th;L:;th){mnvg
remperature has resul_tc.d in a considerable lengthening of the storage life. This result might probabl ‘bcr?ii:
o the arrest of the activities of the microorganisms at this temperature and the biological processes resyo ibl
. - the break-down of the produce | ; i
for the break i T p . are greatly retarded by a lowering of the storage temperature. This was also
reported by Kitinnoja and Kader (2003) that the microorganisms tend to be slow in their activities due to low
remperature so that increase in the shelf life of the vegetables increased.

The high amount of microbial deterioration observed with samples taken from Lapai market, vendors
and stored at room temperature might be because the environment in which the vegetable was exposed had
been polluted with high fungal density. This is in agreement with the study of Adebanjo and Shopeju (1993)
and Ofor e al.(2009), who separately reported that bacterial and fungal contamination of vegetables might be
from polluted air from the surrounding, soil, irrigation water and handling processes by man before storage.
The deterioration observed in this work was evident by loss of green colour to mushiness of the leaves and
very high microbial count. The colour changes varied according to the storage condition. The samples stored
at room temperature (28 + 2°C, 60% relative humidity) changed colour from day 3 of storage while the same
samples stored at refrigerating temperature (4°C) began from day 7. Different factors, such as respiration,
transpiration, translocation and metabolic activity, might contribute to the break-down. Kendar and Rolle
(2004) reported loss of green pigments as a post-harvest deterioration of leafy vegetables and microorganisms
as agents of deterioration.

The fungal species isolated from this study have earlier been reported by Eaton and Groopman(1994)
and Baiyewu et al.(2007). A. niger was the most commonly occurred among the fungi isolated. Earlier workers
had reported this fungus as one that is commonly found on grape fruits ( Chulze ez al.,2006), apples (Oelofse
et al., 2006) and tomatoes (Yildz and Baysal,2006). Bali et al.(2008) reported that A. niger caused post harvest
deterioration in orange and lime fruits in the field. Eboh and Okoh (1980) reported Fusarium sp, Aspergillus

flavus, Aspergillus niger and Mucor species as the organisms found associated with decayed leafy vegetables.

So, the deterioration of the Amaranthus hybridus samples was not unconnected with these isolates. Anon
(1995) reported that the high moisture contents of Amaranthus hybridus coupled with its richness in minerals
and vitamins must have encouraged the growth of this microbe on the vegetable leading to its deterioration.
Other factors which may be responsible for the observed change in the deterioration rate might be the activity
of various enzymes and the growth rate of micro-organisms at room temperatures.

CONCLUSION
Microorganisms naturally present on all foodstuffs can result from contamination from outside elements such
as wind, soil, water, insects and handling during harvest. They can also become contaminated during growing,
harvesting and transportation to the market (Akintobi et al., 2011). The occurrence of fungal deterioration of
vegetables was also recognised as a source of potential health hazard to man and animals. This is due to their
production of mycotoxic compounds which are capable of causing mycotoxicoses in man following ingestion
(Effiuvwevwere, 2000). It is, therefore, necessary and important that both the farmer who harvests the vegetables
into bags for transportation, the marketers and consumers take necessary and appropriate precautions in
preventing the contamination of vegetables offered for sales.
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