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Table 1. Strains name and their characterization,

received from the microbial collection of Biorun

company
Strain Species Source Code
name name
NBT.yl ~ Saccharomyces ppce 35069
cerevisiae
NBT.Y2 Saccharomyces ) )
cerevisiae
Bacillus
NBT.P9 licheniformis IBRC 10204
NBT.112 Bacillus subtilis IBRC 10696
NBT.P23 Lactobacillus casei IBRC 10711
CHAO Pseudomonas PTCC 19095
protegens
Lactobacillus
NBT.19 fermentum PTCC 1744
Lactobacillus
NBT.R169 plantarum subsp. PTCC 1745
plantarum
NBT.16g  -actobacillus PTCC 1332
helveticus
Lactobacillus
NBT.187 reuteri PTCC 1655
NBT.ps21 Fediococcus PTCC 1602
acidilactici
NBT.R41 ediococcus PTCC 1424
acidilactici

1. Nutrient Yeast Dextrose Agar
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2. Iranian Biological Resource Center
3. Persian Type Culture Collection
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Table 2. Inhibition of P. digitatumspores growth
by isolates in dual culture assay

Strain/ Growth
No. Isolate name Inhibition
%
1 UTB96 69.2 a
2 ST.6 61.3b
3 NBT.Y1 20.8 k
4 ST .4 59.2 bc
5 ST.2 56.3 bc
6 NBT.P9 25.4 ghk
7 ST.3 66.3 a
8 ST.1 53.8¢c
9 NBT.Y2 22.5 hk
10 CHAO 58 bc
11 UTPF5 546¢c
12 ST .5 27.5gh
13 NBT.112 28.8fg
14 NBT.P23 33 def
15 NBT.19 35de
16 NBT.R169 30 efg
17 NBT.168 37d
18 NBT.187 33 def
19 NBT.PS21 28 Fg
20 NBT.R41 30 efg
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Table 3 Germination percent ¢f. digitatumspores in PDB culture medium containing microtsalates

grouping Germination inhibition % Spor e germination % I solate
a 88 12 UTB96
b 79 21 ST-3
b 78 22 ST-6
c 65 35 CHAO

YYA
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Table 4. Comparison of isolates in controlling green moldooange at 4 and 20 ° C

Bl 2alS Ao s AT B 1 5 KS Saw sy

20°C 4°C Strains
77 a 83 a UTB96
60 b 68 b ST.3
57b 65 b ST.6
55 b 62 b CHAO
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Table 5 Different mineral salts effect dd. digitatumspores germination

spore germination % Mineral salt
Concentration of % Concentration of % Concentration of %
83.1c 776 ¢ 57.6 c Potassium Carbonate
21 b 289 b 445 b Sodium Carbonate
95 a 152 a 30 a Sodium Bicarbonate
99.1d 100 d 100 d Distilled water
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Table 6. Effect of different concentration of sodium bicamnlate (%) and treatment time (hour) on bacterial

isolates growth

Treatment Isolates

Time (hour) Concentration (%) CHADO NBT.6 NBT.3 UTB96
0 79 a 94 a 80 a 100 a

1 1 77 a 96 a 78 a 98 a
3 71 ab 956 a 70 ab 955b

5 66 b 84 b 65b 51c

0 86 a 98 a 86 a 99 a

12 1 74 a 100 a 75 a 90 b
3 69 ab 96 a 70 ab 90 b

5 51c 44 ¢ 52 c 45d

0 73 ab 100 a 72 ab 100 a

24 1 69 ab 98 a 70 ab 98 a
3 71 ab 98 a 70 ab 95 b

5 34d 32d 35d 3le
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Table 7. Effect of bacterial isolates in combination withdBon bicarbonate (3%) on inhibition the growth
of green mold on orange at 4 and 20 °C.

Inhibition (%) at 20 °C

Inhibition (%) at 4 °C

bacterial isolate

80 a 88 a
71 b 74 b
61 b 66 c
63 b 69 c
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Application of some mineral salts and bacterium Bacillus subtilisfor
reduction of green decay of orange caused by Penicillium digitatum in
storage conditions
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Microbial spoilage of food products under storageditions is one of the challenges facing our coisit
food industry. In the meantime, microbial spoilagdruits specially is important. In this survéenicillium
digitatum ,the causal agent of greendecay, was isolated fheninfected fruits and its pathogenicity was
proved. The orange rot biological control was eatdd using microorganisms isolated from the fraid a
prepared from microbial collections, combined wsthme salts. According to the resuBscillus subtilis
UTB96 had the highest inhibitory effects on growffungusand development of decay. Then, the efiect
one, three and five percent (w / v) from threessaitluding potassium carbonate, sodium carbonade a
sodium bicarbonate were evaluated on the germmaticpores. In the meantime, due to the negaffeete
of five percent concentration of sodium bicarbonate the viability of cells, three percent of sodium
bicarbonate solution wasmost effective in prevaenfiom germination of spores. Finally the resultewsed
that,application ofB. subtilis UTB96, in combination with three percent sodiuncabbonate, result in
increasebiocontrol capacity ofthe bacterium.

Key words. Penicillium digitatum Sodium bicarbonate, Storage rot, Biocontrol
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