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ABSTRACT

The main aim of the study is about to increaseptioeduction of Pseudomonas fluorescence from
agricultural waste and its application in presemvat of green leafy vegetables. The seven
agricultural waste combinations were analyzed, @uvhich, combination containing rice straw,
rice husk, wheat husk, cow dung, coconut water feasd to be suitable for the optimum
production of Pseudomonas fluorescence. The Pseutsrfluorescence obtained from above
combinations was used for the preservation of soihtlee green vegetables. The nutritive values
for the above green vegetables were determinedgusime category with Pseudomonas
fluorescence preservation and another category autlpreservation of the same. It was found
out that the nutritive value was almost maintained.
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INTRODUCTION

The genus pseudomonas is one of the most divees®a Gegative bacterial genera, isolated from
sources ranging from plants to soils and waters @a&nus is straight or slightly curved rods,
motile by means of polar flagell®seudomonass characterized by their ability to grow in
simple media at the expense of a great varietyimple organic compounds, without needing
organic growth factors [1, 2]. The gerdseudomonasontains more than 140 species, most of
which are saprophytic. More than 25 species arecesed with human. Most of them are
known to cause disease in human are associatedoptbrtunistic infection, these includke
aeruginosa, P.fluorescens, P.putida, P.cepaciatuieri and P.putrefaciensetc. [3]. Certain
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strains of the genuBseudomonakave the ability to suppress a range of plant dseaused by
soil born plant pathogenic fungi.

The antibiotics 2, 4- diacetylphloroglucinol, Pytdarin and pyrrolnitrin etc. are produced by
various Pseudomonastrains [4]. Leaves either them or along with #mstem constitute the
leafy vegetable. Despite of their nutritive and mabvalue, they are the less exploited class of
vegetables. Storage of green leafy vegetablesisndjor obstacle in the popularization of these
important groups of vegetables. The moisture retginapacity of green leafy vegetable is very
less making it difficult to transport from place ptace. By the time they have reached to the
consumer, it might be unfit for consumption. Thegant study was undertaken to exploit the
bio-control efficiency oPseudomonaluorescencen the preservation of green leafy vegetables
and analysis of their nutritional quality.

MATERIALSAND METHODS

Organism

The test culture ofPseudomonasfluorescencewas collected from the Department of
Microbiology, Kerala Agricultural University, Vell@ni, Trivandrum, India. Th®seudomonas
fluorescencesulture was grown on Kings B-broth for 24-48 h,iethwas used as inoculum. The
cell count was determined (2 x®1€fu/ml) using serial dilution and plate count magth

Vegetables and agricultural wastes

All the agricultural wastes were collected fromdbarea and the vegetables were bought from
Tamilnadu Agricultural University Garden, CoimbaprTamilnadu, India and from local
market.

Agricultural waste combinations

The seven different combinations of agriculturalstgawere used to detect the increased
production ofPseudomonaBuorescencas follows: 1. Sugarcane waste + Tapioca wast&ee R
husk + Wheat husk, 2. Carrot waste + Tomato waskneapple waste + Yeast, 3. Coconut
water, 4. Rice straw + Rice husk + Wheat husk + @owg + Coconut water, 5. Cow dung +
Wheat husk + Coffee husk, 6. Rice straw + Tapioaatev+ Cow dung + Maida, 7. Saw dust +
Rice husk + Coconut water.

Production of Pseudomonas fluorescence from above combinations

All the combinations were first boiled in 1 L of teafor 30-45 minutes and cooled. The pH was
adjusted to appropriate range (pH 7.0+2.0). 25@fthe extract was alone collected from each
combination and placed separately in series ofcabtiiasks. Then the media was autoclaved at
121°C at 15 Ibs for 20 minutes. The duplications welso gorepared. 5 ml of inoculum
(PseudomonaBuorescencgwas inoculated into the cooled extract under @sepndition and
incubated at 3T+2 for 48-72 h. After the incubation period thdl aunt Pseudomonas
fluorescencewas determined by serial dilution and plate cauathod [5] using Kings B media.
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Biochemical estimations
Ascorbic acid was estimated according to [6]. Totbohydrate and protein was estimated by
[7] and [8]. Calcium and iron was estimated by [2))] modified by [11].

Deter mination of moisture content [12]

For determination of moisture content, the sampé¢erials were taken in a flat-bottom dish and
kept overnight in a hot air oven at 100 to 110°@ aeighed. The loss in weight was regarded as
a measure of moisture content. It was calculatedl|esvs:

Moisture content = Initial weight — Final weightx 100

Weight of the sample

RESULTSAND DISCUSSION

It was found that increased growth Béeudomonaiuorescencevas found at combination IV
(Rice straw + Rice husk + Wheat husk + Cow dungoeddut water). The highest cell count
was detected rather than all other combinationg®x@nted. This combination was taken for
further studies. The rich combination of carbohyelraugar in rice and other micronutrients like
nitrogen, phosphorous in cow dung gave a positnfeuence for the luxurious growth of
PseudomonaBluorescencen the medium. The nutrient combination has ata@fed a high rate
of green pigment production in the above medil®seudomonadliuorescencegrowth in
combination VI (Rice straw + Tapioca waste + Comglt- Maida) was also found to be good
but the pigmentation production was comparativesgsér than growth combination IV (Table 1).
Hence, the IV combination is best suitable mediwmificreased production fétseudomonas
fluorescence The other combinations found to be not suitabledioom for the growth of
Pseudomonadluorescence This study proved that the nature and relativaceatration of
carbon, nitrogen and other nutrient sources inucellmedia are important for the growth and
production of microbial growth.

Table 1: Production of Pseudomonas fluorescence using different agricultural combinations

Combinations Cell count cfu/ml*

10° [ 10° [ 10" [ 10° [ 10°
131 48 18 Nil | Nil
172 72 19 Nil | Nil
638 | 312| 66| Nil| Nil
1022| 890 321 182 3Z
106 35 14 Nil | Nil
212 | 110 40| 3 Nil
19 3 Nil | Nil | Nil
Nil Nil | Nil | Nil | Nil
cfu — colony forming units, *Values are mean oflicgtes

O(NO|O|DWIN[F

The table 2 shows the bio-control propertyRfeudomonadluorescences effective for the
preservation of vegetables, which on other handlped fast if unpreserved. From the study it
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was found that storage period of cabbage could xtended to 30 days with the control
exhibiting only 8 days preservation at room tempegga The cauliflower samples treated with
Pseudomonafuorescenceexhibited 24 days and the control spoiled 8hday. Curry leaves
treated withPseudomonaBiuorescenceavas fresh for use for 9 days but control for aalglays.
Stored amaranthus varieties exhibited 6 days prasen of treatment withPseudomonas
fluorescence

Table 2: Preservation period of stored and control samples

Number of preserved days
S.No | Green leafy vegetables | Control* Sample*
1 Cabbage 8 30
2 Cauliflower 7 24
3 Curry leaf 3 9
4 Amaranthus (red) 2 6
5 Amaranthus (green) 2 5

*Values are mean of replicates

The data presented in the table 3 shows that th&seonly a slight difference in nutrient value in
stored and fresh samples for all the vegetablésde¥he bio-control efficiency d?seudomonas
fluorescenceés mainly due to the production of several antibeand volatile compounds like 2,
4- diacetylphloroglucinol, Pyoluteorin and pyrrdatm etc. having broad spectrum of activity.
Several hormones like IAA, Gibberlic acid etc. prodd by Pseudomonadiuorescence
contributes to its preservative properties.

Table 3: Nutritional study of control and preserved vegetables using Pseudomonas fluorescence

Cabbage Cauliflower | Curryleaf | Amaranthu | Amaranth
S. Estimations s (red) us (green)
No C* p* C* p* C* p* C* P* C* P*
1 | Ascorbic acid (mQ) 40.6 | 38.6| 46.4) 43.9 1§ 16 33 30 36 34
2 | Calcium (mg) 20 17 22 20| 102 90 80( 785 840 825
3 | Iron (mg) 0.5 0.2 0.6 03| 09 06 229 222 25 243
5 | Protein (g) 1.6 1.0 2 14| 05 0.3 3 2.5 4 3.6
8 | Total carbohydrate (g) 4 3.3 5 4.4 P 116 i 645 (.70
9 | Moisture content (in % 74 71 73 7( 52 50 12 70 4 |6 62

C - Control sample, P — Preserved sample. *Valresmean of replicates
CONCLUSION

It is concluded that the economically cheap meduould be defined for the production of
PseudomonaBuorescenceand making it available at a low cost and thuseweng the wastes,
otherwise it will be a burden for the environmedniteservation studies of green leafy vegetables
shows the bio-control efficiency dseudomona#luorescencewhich could be exploited for
their preservation. Preservation of green leafy et@ges would be beneficial in the
popularization of its consumption among consumers.
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