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Background: One possible way of adding value to the frozen prawns being exported is 
by canning. Heat penetration data for canning were obtained by expensive data 
acquisition system. Inexpensive transducers linked to analog/digital converter and 
controlled by computer software were used to measure humidity, pressure and 
temperature of a process. D and z values for canning were established tediously by 
microbiological means. However, formation of 5-hydroxymethyl-2-furaldehyde (HMF)  
from glucose solution was directly proportional to temperature and time. Objectives: 
This research was conducted to: 1) develop and study the use of computer-controlled 
data acquisition system for collecting time-temperature profiles of thermal processing 
studies;  2) develop and establish the thermal processing requirements of an acceptable 
canned tiger prawns; and 3)  construct a model for determining Fo value from the 
formation of 5-hydroxymethyl-2-furaldehyde (HMF) resulting from the thermal 
degradation of glucose. Methods: A prototype of data acquisition system composed of 
software, a personal computer, an analog/digital converter and eight transducers 
insulated with polyurethane primer and topcoat was developed and subsequently used 
to measure and record the time-temperature profiles of thermal death time and heat 
penetration.  Clostridium sporogenes PA3679 was used as the reference bacterium in 
determining the D and z values for canning of prawns in sinigang broth in 307 x 113 tin 
cans. Thermal degradation of a 16% D-glucose solution was used to establish the D 
and z values of the HMF formation at different temperature and exposure times. 
Results: A relatively inexpensive computer-controlled data acqusition system could be 
used as an alternative equipment in the thermal death time and heat penetration 
experiments. A D = 1.3 min and a z = 10.8 oC were obtained from thermal death time 
experiments on Cl. sporogenes PA3679. The severity of thermal processing to produce 
acceptable canned prawns in sinigang broth depended on the ratio of sinigang powder 
to prawn, which influenced the final pH of the canned product. The processing times for 
canning of prawns in 307x113 tin cans were one hour at retort temperature of 115 oC, 
40 min at 117 oC and 22 min at 121 oC. The formation of HMF from degradation of 16% 
D-glucose solution has a D = 92 min and z = 19.5 oC from which a formula for Fo was 
derived based on a model developed by Ross using Cl. sporogenes PA 3679 as 
reference bacterium. When verified experimentally, the model Fo did not give a good 
correlation. Conclusions:  A relatively inexpensive computer-controlled data acquisition 
system could be used as an alternative way of collecting time-temperature profiles of 
thermal processing. An acceptable canned prawns was produced with processing time 
of 22 min at 121 oC. Thermal parameters of HMF formation from thermal degradation of 
16% D-glucose could not be used as an alternative way for Fo determination based on 



Ross model.  Recommendations: It is recommended that a) the performance of this 
computer-controlled prototype be validated against commercially available system. b) 
other concentrations of D-glucose solutions (1-10 %) be used for the production of HMF 
and subsequent determination of the D and z values of HMF and development of 
formula for Fo determination based on the Ross model.  
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