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Abstract

This study was conducted to investigate the cause of microbiological contaminants in aseptic chocolate milk
and evaluate the effect of a physicochemical treatment on the growth inhibition of isolated bacterial strains.
The bacterium isolated from aseptic chocolate milk was identified as Bacillus lentus and was named B. lentus
MI1. In the heat and pH treatment, the growth of B. lentus was inhibited at 110°C for >15 min and at pH's
<5 and >10. An electrolyzed water treatment against B. lentus M1, revealed 5 mm growth past the inhibition
zone. The effect of ozone gas on B. lentus M1 growth was evaluated using viable cell counts. When the initial
number of B. lentus M1 was 10? and 10° CFU, the bacteria were completely suppressed by ozone gas treatment
for 10 and 30 min, respectively. In a microwave treatment, B. lentus M1 was sterilized following microwave
treatment for 1 min. As the result of y-irradiation against B. lentus M1, numbers decreased as the y-irradiation
dosage increased. These results show the growth inhibition effects against contaminants in aseptic chocolate
milk using physicochemical treatments.
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Table 1. Carbohydrates fermentation patterns and bio—
chemical characteristics of isolated strain from aseptic choc—
olate milk through API 50CHB

Characteristic Result Characteristic Result
Glycerol —P Salicine +
Ertythritol — Cellobiose +
D-Arabinose - Maltose +
L-Arabinose + Lactose +
Ribose + Melibiose +
D—Xylose — Saccharose +
L-Xylose - Trehalose +
Adonitol — Inuline -
B Methyl-xyloside — Melezitose —
Galactose + D-Raffinose +
D-Glucose + Amidon —
D-Fructose + Glycogene —
D-Mannose + Xylitol —
L-Sorbose — B Gentiobiose +
Rhamnose - D-Turanose —
Dulcitol - D-Lyxose —
Inositol — D-Tagatose —
Mannitol - D-Fucose —
Sorbitol - L-Fucose -
a Methyl-D-mannoside  — D-Arabitol —
a Methyl-D-glucoside - L-Arabitol -
N Acetyl glucosamine + Gluconate -
Amygdaline — 2 ceto—gluconate —
Arbutine + 5 ceto-gluconate —
Esculine +

Identified result Bacillus lentus (93.2%)

Y+ Produced acid from carbohydrates, —: Not produced acid

from carbohydrates.

Zo o] AFEE-L 99.99%0 B3TH3). A E-froll
X% Salmonella sp.®¢ Staphylococcus aureus 5 » &35
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Fig. 1. Chromatographic profile of
fatty acid compositions of isolated
strain from aseptic chocolate milk.
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Table 2. Composition of fatty acids in isolated strain from
aseptic chocolate milk

Fatty acid Content isolate (%)
14:0 ISO 3.56
14:0 1.66
15:0 ISO 23.62
15:0 ANTEISO 33.52
15:0 0.31
16:1 w7c alcohol 2.48
16:0 ISO 6.77
16:1 wllc 5.52
16:0 10.81
17:0 ISO w10c 1.07
17:0 ISO I/ANTEI B 1.04
17:0 ISO 1.91
17:0 ANTEISO 7.32
18:1 w9c 0.20
18:0 0.21

Bacillus lentimorbus (0.308)

Identified result Bacillus amyloliqueficiens (0.287)

Table 3. Effect of heat treatment against Bacillus lentus M1
105 110 115 121

Not Not Not
detected detected detected

Temperature (°C)

Bacillus lentus M1 Detected

Treated time: 15 min.
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Fig. 2. Effect of pH treatment against Bacillus lentus M1.
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Table 4. Effect of electrolyzed water and microwave treatment against Bacillus lentus M1

Microwave (CFU/plate)

Electrolyzed water Heating Non-heating
Untreated : - - ; - -
1 min 3 min 5 min 1 min 5 min 10 min
o 3.07 %10 v — — 2.77x10° 250 % 10° 2.11x10°

V—: Not detected.

Growth inhibition size of clear zone: +++, 5~8 mm. Electrolyzed water: 6 electrode, 0.6% NaCl, 6 min.

Table 5. Effect of Os treatment against Bacillus lentus M1

(Unit: CFU/plate)

Treatment time (min)

Untreated 5 10 20 30 60
5.73%10° 0.20 % 10" (99.65)" —7 (100) - - -
6.08x 10> 0.10x10" (99.84) - - - -
591 % 10° 0.90x 10" (98.48) 0.40 % 10" (99.32) 0.20x 10" (99.66) - -
591 %10 1.00 % 10" (98.31) 0.60x 10" (98.98) 0.20x 10" (99.66) — -

Y(): Death rates (%). ?—: Not detected.
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