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Abstract

Mak Mao is a fruit found in Sakon Nakhon, Udon Thani, Kalasin, Mukdahan, and Nakhon

Phanom, especially in the Phu Phan mountain range in Sakon Nakon province. The ripe fruit is dark
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purple, which is the color of anthocyanin pigment and nutritional value due to the high amount of
amino acids the body needs. It also contains calcium, iron, zinc, and vitamins that help anti-free
radicals as well. Mak Mao residue also contains anthocyanin pigment, phenolic compound, and
fiber. This study of the efficiency of Mak Mao residue extracts on the inhibition of pathogenic
microorganisms includes Escherichia coli, Bacillus cereus, and Salmonella enterica subspecies
enterica serovar Typhimurium at the laboratory level. The experimental design is factorial
experiments in CRD with three replications. It was found that the extracts of the Mak Mao residue
extract showed the highest activity against S. Typhimurium, followed by B. cereus and E. coli,
respectively. The minimum concentration or MIC of Mak Mao residue extracts toward Salmonella

Typhimurium, B. cereus, and E. coli were 25 milligrams per milliliter.
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Table 1 Chemical compositions of Mak Mao

residue from juice industry

Chemical compositions | Mak Mao residue
Anthocyanin (mg/L) 187.49
Moisture content (%) 4.45
Fat content (%) 1.85
Fiber content (%) 19.84
Protein content (%) 12.04
Ash content (%) 4.39
Carbohydrate content (%) 57.43

Table 2 Effectiveness of inhibition of pathogenic

microorganisms

Inhibition zone
Pathogenic microorganisms
(cm)
Escherichia coli 0.22°
Bacillus cereus 0.65°
Salmonella Typhimurium 0.70°
Mean 0.52
F-test **
C.V. 12.94

Means in the same column followed by the
same letter are not significantly different at
p <0.05 by DMRT; ** = significantly different at
0.01 level of probability.
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Table 3 Concentrations of Mak Mao extract

inhibits pathogenic microorganisms

Concentrations of Inhibition zone

Mak Mao extract (mg/mL) (cm)

0 0.00°

60 0.35°

70 0.36°

80 0.64°

90 0.84°

100 0.93°

Mean 0.52
F-test o

C.V. 12.94

Means in the same column followed by the
same letter are not significantly different at
p < 0.05 by DMRT; ** = significantly different at
0.01 level of probability.
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Table 4 The efficacy of inhibition of pathogenic microorganisms at different concentrations of Mak

Mao extract

Concentrations of Mak Mao extract (mg/mL)
Pathogenic microorganisms
0 60 70 80 90 100
Escherichia coli 0.00" | 0.00" | 0.00 0.00° 0.60° 0.73°
Bacillus cereus 000" | 053° | 053° 0.87° 0.93> 1.03%
Salmonella Typhimurium 0.00" | 053° | 057 1.00 1.03%° 1.07°

Table 5 Minimum MIC concentrations inhibiting the growth of Escherichia coli, Bacillus cereus, and

Salmonella Typhimurium

Mak Mao extract concentrations
Escherichia coli | Bacillus cereus | Salmonella Typhimurium
(mg/mL)
100 - - -
50 - - -
25 - - -
12.5 + + +
6.25 + + +
3.12 + + +
1.56 + + +
0.78 + + +
0.39 + + +
0.19 + + +
0.09 + + +
0.0 + + +

- = No bacterial growth; + = the visible growth of a microorganism
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