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Factorial growth of C. perfringens as affected
by temperature, salt, pH, acid type and
storage time

Razavilar V.! . Shekarforoush S.2

lDepartmenr of Food Hygiene, Faculty of Veterinary Medicine,
Tehran University, Tehran - Iran. ZDepartment of Food Hygiene,

Faculty of Veterinary Medicine, University of Shiraz, Shiraz - Iran.

This study was initiated to evaluate the fate of Clostridium
perfringens type A spores in a molel broth system affected by
various growth factors. The effects of temperature (42, 35, and
15°C), salt concentration (0.25 |, 2 and 4%), pH (7.2, 6.5, 5.9 and
5.3), kind of acid (hydrochloric and acetic acid), and storage time
(up to 44 days), with inoculum levels of 10-2 to 104/ml spores in
Brain Heart Intusion (BHI) broth was evaluate. Growth
measurement was conducted using the log probability percentage
log P%) ot C. perfringens type A spore growth in the BHI broth
model. The log P (%) of C. perfringens was etfect of salt x pH,
temperature x pH, salt x temperature and salt x storage time also
was significaht (00.0001 <p <0.02). The log P% ot bacteria
increased by increasing pH, temperature and storage time and
decreased by increasing concentration of salt (p<0.001). Acetic
acid showed more inhibitory eftect than hydrochloric acid. Among
the levels of factors uesd in this study , temperature (25 and 15°C)
showed the highest and salt (4%) showed the lowest bacteriostatic
effect. this study was made in aerobic condition (normal
atmosphere in food storage), but the results may be different (less
inhibitory etfects ) if the experiment be repeated in anaerobic
condition. Regression equaﬁon was derived relating log P% to

temperature , salt concentration, pH, type of acid and storage

time. From this equation the number of spores needed to

germinate and initiate growth can be calculated (R* = 0.86).

Kevy words: C.perfringens type A, Growth factors, Mathematical

growth models, Factorial design study.



