13 JUN 2002

EFFICACIES OF USING A MIXTURE OF ORGANIC ACIDS AND
CHLORINE DIOXIDE IN REDUCING THE NUMBERS OF
Salmonella Typhimurium IN PROCESSING OF

FROZEN CHICKEN

!_];):UANGPORN SANGPLANG

With compliments
of

....................................................

A THESIS SUBMITTED IN PARTIAL FULFILLMENT

OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(FOOD AND NUTRITIONAL TOXICOLOGY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY

2002

ISBN 974-04-1469-9

, COPYRIGHT OF MAHIDOL UNIVERSITY
H

Doy
1004,

B s



Fac. of Grad. Studies, Mahido! Univ. Thesis / 1v

4137676 NUFT/M : MAJOR: FOOD AND NUTRITIONAL TOXICOLOGY;

M.Sc¢. (FOOD AND NUTRITIONAL TOXICOLOGY)
KEY WORDS : Salmonella Typhimurium/ CHLORINE DIOXIDE/

ORGANIC ACIDS/ FROZEN CHICKEN PROCESS

DUANGPORN SANGPLANG: EFFICACIES OF USING A MIXTURE OF ORGANIC

ACIDS AND CHLORINE DIOXIDE IN REDUCING THE NUMBERS OF Salmonella
Typhimurium IN THE PROCESSING OF FROZEN CHICKEN. THESIS ADVISORS: RENU
TWICHATWITAYAKUL, M.S¢., PRAPASRI PUWASTIEN, Ph.D., CHITTIMA
SINGHAVANICH, M.Sc. 113 p. ISBN 974-04-1469-9

Salmonella contamination is one of the most important problems in the Thailand
exported frozen chicken industry. Chlorine is widely used as a sanitizing agent in frozen
poultry processing water. Besides reducing Salmonella contamination, it allowed the
formation of mutagenic compounds, which are harmful to consumers’ health. Chlorne
dioxide (ClO,) or other sanitizing agents are used instead of chlorine to reduce this problem.
The efficacy of using the combination of organic acids and C1O; to reduce the numbers of S.

Typhimurium on the contaminated chicken carcasses was therefore the aim of this study.

Breast chicken skins were used as representative of chicken carcasses. The combined
sanitizing agents of 0.6 or 1.2 % of single acid (acetic, lactic, and citric) or mixed acids
{citrictHactic, citrictacetic, and acetictlactic) with 5 or 10 ppm ClO, solution were evaluated
for their effective in reducing Salmonella. The combined solution was washed by spraying
with 25 psi, for 20 seconds allowing 75 to 80 ml sanitizing agent and chilled by immersing the
skins in a covered static bath, containing the sanitizing agent with ice slush, at 1°C for 45

minutes.

It was revealed that the combined sanitizing solution of 10 ppm CIO, with 1.2 %
citric+actic acids was the most effective agent for both washing step (reduction 0.69 log
CFU/cm? or 79 % of contaminated Salmoneila with 0.33 ppm residual ClO, on the chicken
skins) and for chilling step (reduction 1.67 log CFU/cm? or 97 % of contaminated Salmonella
with no cross-contamination in the used chilling solution). About 6 ppm ClO, residue
remained in the used chilled solution under the static ice bath. Therefore, the use of ClO, is
recommended to chilling step. About 99 % of Salmenella reduction was found when the most
effective sanitizing agent — a combined solution of 10 ppm ClO, with 1.2 % citricHactic acids
— was applied in consecutive steps of washing and chilling. Nearly one hundred percent of the

residual Salmonella on the treated chicken skin were injured cells.
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