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Effect of ascorbic acid and cold temperature on survival of Salmonella Rissen

in pork loin
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Abstract

This study was conducted to determine the effect of ascorbic acid and cold temperature on
survival of Salmonella Rissen (experiment 1) and total plate count (TPC; experiment 2) in pork loin. UV-
sterile pork loins were inoculated with approximately 5 lpg cfu/g of initial number of S. Rissen in
experiment 1 and fresh pork loins were not treated UV irradiation and inoculated S. Rissen in experiment
2. Each experiment was examined according to 3 x 3 x 5 factorial arrangment in completely randomized
design with 3 replications per treatment. Two factors were as followed : 1) solution types (sterilized water

and 1 and 2% (v/v) ascorbic acid solution), 2) temperature levels of storage (5, 10 and 15 °C) and 3)
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durations of storage (0, 1, 2, 4 and 8 days). The meat samples were vacuum packed in the PE plastic
bags. The results from the first and second experiments were shown that the 2% ascorbic acid solution
was the most effective in reduction of S. Rissen and TPC into 1.91 and 1.02 log cycle, respectively, after 8
days of storage at 5°C (P < 0.05). The low pH of its solution caused the highest weight loss of 8.36% and
discoloration. However, water and 1% ascorbic acid solution controlled growth of S. Rissen and TPC for 8
days of storage and 4.37 and 7.10% weight loss, respectively, without any effect on meat color. Stored at
10 and 15°C for long time, numbers of S. Rissen and TPC were increased as storage was longer in all

solution types (P < 0.05).
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Figure 1~ S. Rissen counts on pork ioins in vacuum pack after dipping with various solutions and storage
at 5, 10 and 15°C; initial number of S. Rissen in pork loins before dipping in each solution were
6.23 + 0.23 log cfu/g
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Figure 2 Total plate counts on pork loins in vacuum pack after dipping with various solutions and
storage at 5, 10 and 15°C; initial number of total plate count in pork loins before dipping in

each solution were 3.91 + 0.05 log cfu/g
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Figure 3  pH value of pork loins in vacuum pack after dipping with various solutions and storage at 5, 10
and 15°C; initial pH value of pork loins before dipping in water, 1 and 2% ascorbic acid solution
were 5.79 + 0.08, 5.83 + 0.00 and 5.81 + 0.00, respectively
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Figure 4 The percentage of weight loss of pork loins in vacuum pack after dipping with various solutions
and storage at 5, 10 and 15°C
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Table 1 L* value of pork loins in vacuum pack after dipping with various solutions and storage times

Concentration of Storage time (days)

Temperature
ascorbic acid . Before dipping  After dipping
solution (%) 0 ! 2 4 8

5 4266097  44.122:099™ 4452 +1.09™ 44.70£1.07°° 4475082 4549+ 0.60™

0 10 4262 £ 149" 4416 £1.54" 4451 £171 4484 £1.44™ 4489+ 165" 4568 +1.04™
15 4334 +1.15" 4465+ 092" 4549+ 089" 4577+ 092" 46131090  47.17+0.79"
5 4366+ 1,76 48.78+1.98™° 4827 +257%° 47.79+161% 47.99:1.96™°  48.07 +1.45™

1 10 43322211 4815+1.82%  48.12+262%%° 47.71£221™° 47.81£2.00™  47.91+1.70™
15 4304+ 156" 4802+ 152%° 47.912213% 47.96+2.06™ 4852+1.41°° 4868+ 156"
5 42,05 +3.08™  49.82+3.12"° 4888+315%" 4914£251%° 48854281  50.11+254%%

2 10 4223+1.18%  49.70+£1.39%° 4928+ 1.01%° 4976+ 0.85%7 49.99+0.90™"  51.30 +0.80°*
15 4332+1.80° 5121£198%°  5070+1.49% 50812179 5121+132° 5243 +1.52%

*® Different letters within each row indicate that values are significantly different (P <0.05)
** Different letters within each column indicate that values are significantly different (P < 0.05)

Table 2 a* value of pork loins in vacuum pack after dipping with various solutions and storage times

Concentration of Storage time (days)

Temperature
ascorbic acid . Before dipping  After dipping
soltution (%) 2l . < ) 8

5 575+0.10" 530+002® 503:018™ 497+0.15" 503:x011" 496+0.16™

0 10 523+0.34"™ 47910.19"°  440:036>° 4352037 4.48+031°° 4.32:029™
15 477+£067° 431+ 066" 381+063°  371:059%° 39240657 3.79+064%
5 4.98+028"° 423+020™° 4591032 4642034 452:036™ 4491026™

1 10 495+028" 415+027™° 4454018 4.452020™ 447+037°" 4431022
15 4.80£012° 3.98:0.16™ 422:+022" 420:030" 4.07+014" 4141014
5 4.97 052" 3.90+041% 43420862 4442061 443+045™" 433053

2 10 471+048" 370:043% 4051044 404:052" 412:041" 4012051"
15 476+021° 376:028% 406+023" 392014 4.09:0.18" 399+023"™

*® Different letters within each row indicate that values are significantly different (P < 0.05)
** Different letters within each column indicate that values are significantly different (P < 0.05)
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