Thesis Title Novel and Efficient Protocol to Expedite Total
Plate Count (TPC) and Yeast/Mold Detection
for Industrial Samples

Thesis Credits 12
Candidate Miss Orana Rattanabumrung
Thesis Advisor Asst. Prof. Dr. Aluck Thipayarat
Program Master of Engineering
Field of Study Food Engineering
Department Food Engineering
Faculty Engineering
Academic Year 2012
Abstract

This research aimed to propose efficient protocols to accelerate the Total Plate Count
(TPC) as well as yeast and mold detection for industrial samples. Micro Inoculation
Culture (MIC), together with digital microscopy, was utilized to expedite colony
detection and economically improve the analytical cost per sample. Several colony
enumeration standards (i.e., Pour plate, Spread plate, and Petrifilm™) were validated
against the MIC technique. The sensitivity and accuracy of each method were compared
using pure cultures as well as industrial samples. Plate Count Agar (PCA), Chromocult®
Coliform Agar (CCA) and Potato Dextrose Agar (PDA) were used as standard media in
the TPC and yeast and mold experiments. The MIC technique requires only 10 pl
inoculum as opposed to 100 pl in the case of the spread plate technique and 1000 pL in
the cases of the pour plate and Petrifilm™ techniques. The colony count results of the
MIC technique were statistically comparable to those of the routine techniques. The
validation of the colony counts showed good linearity with the detection limit of higher
than 2 log CFU/ml. The colony count results of the frozen ready-to-eat, plasticine and
dough clay samples showed similar results to those of the Pour plate technique. In
addition, the effect of CCA on Escherichia coli colony size and chromatic development
was evaluated at different incubation temperatures (i.e., 30, 35, 37, 40 and 45°C). The
optimal nutrient composition of Potato Dextrose Broth (PDB) can improve yeast cell

multiplication and colony detection. Normally, yeast and mold growth requires 2-5 days.



However, the digital microscopy prototype was able to shorten the yeast and mold
colony detection time to approximately 24 h.

Keywords:  Escherichia coli/ Micro Inoculation Culture/ Mold/ Total Plate Count/
Yeast
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