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Research on the Effect of Electron Beam Irradiation on Microor ganism
and Quality of Salad Dressing
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Abstract: To provide reference for technical feasibility and process setting of physical cold disinfection of
salad dressing, the commercial salad dressing was irradiated by electron beam at different doses of 0 kGy,
1 kGy and 2 kGy. The disinfection effect of electron beam irradiation on salad dressing and the changes in
terms of microorganism, color, texture, flavor, stability of irradiated salad dressing after storing for 40 days at
room temperature were studied. The results showed that, electron beam irradiation had a good disinfection
effect on Salmonella typhimurium, Escherichia coli, Saphylococcus aureus, the aerobic plate count, molds

and yeasts of salad dressing. 1 kGy irradiation could reduce pathogenic bacteria by 3 log to 6 log, with no
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aerobic plate count, molds and yeasts found. After 40 days storage at room temperature, sensory evaluation

showed that electron beam irradiation at 1 kGy had no significant effect on the color, texture, aroma and taste

of salad dressing. There was no obvious difference in the results of electronic nose analysis, texture parameters

and centrifugal resolution rate, but the taste score of 2 kGy irradiation was significantly lower than that of

non-irradiation and 1 kGy irradiation. Significant difference of texture parameters was found between 2 kGy

irradiation, non-irradiation, and 1 kGy irradiation. Therefore, we conclude electron beam irradiation can

effectively control the pathogenic bacteria in salad dressing. The electron beam irradiation at doses of 1 kGy

has no obvious undesirable effect on the color, texture, flavor, stability of the salad dressing, which could be

used as a disinfection method for salad dressing.

Key words: salad dressing; electron beam irradiation; disinfection; color; texture; flavor; sensory evaluation
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Table2 Survival of pathogenic bacteriain salad dressing
after electron beam irradiation Log CFU/g

8 I ) ERVES K oy
/kGy WITIRH WA G GEE
0 6.71£0.19 ° 6.86£0.11° 5.93+0.13°
1 2.97+0.14° 0.80+0.10° 2.10+0.10°
2 1.23+0.14 © n.d. n.d.

F: ndFREK

Note: n.d. indicates not detected.
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Table3 Changes of microorganism level in salad dressing
irradiated by electron beam

i/ mEFE O WIEEE BREMEER KRR
/kGy (CFU/g) (CFU/g) (MPN/g)

0 10 10 <3

0 1 <10 <10 <3

2 <10 <10 <3

0 15 10 <3

40 1 <10 <10 <3

2 <10 <10 <3
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Fig.1 Color parameters (L, aand b) of salad dressing
irradiated by electron beams at room temperature for 40 days
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Table4 Changesin texture of salad dressing irradiated by electron beam

AR IR R /kGy /g PR /g.sec iR/ FhitE/g.sec
0 196.16+4.78" 2501.88+58.25° ~226.18+6.90° ~522.13+7.29°
1 209.90+4.47° 2 693.64+84.74" —241.99+6.49* ~546.80+16.69°
2 216.14+3.46° 2 823.55+47.43° —251.79+8.26 ~579.68+11.46"

HE: F—3 AR R PR IRTE P<0.05 KF EA B EMEESR .

Note: The different letters indicate significant difference at the level P < 0.05.
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Fig.2 PCA analysisof flavor changes of salad dressing
irradiated by electron beam
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Fig.3 Flavor radar image of salad dressing
irradiated by electron beam
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Table5 Effect of electron beam irradiation on sensory
evaluation of salad dressing

mEFE/AGy O s R R
0 9.40£0.22" 9.50£0.17° 9.30+£0.21* 8.50+0.31°
1 9.30£0.26" 9.60£0.16" 9.20£0.20™ 8.30+0.26"
2 9.40+0.27" 9.50£0.17" 8.50+0.37° 6.10+0.53°

TE: =3P AR R FRERARTE P<0.05 /K 1A &
Note: The different letters indicate significant difference at
the level P < 0.05.
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