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ABSTRACT - This study was performed to evaluate and establish a sample preparation method for the detection
of food-borne pathogens in animal origin foods. Ham, yogurt, and Korean beef inoculated with Escherichia coli
O157:H7, Staphylococcus aureus, and Salmonella Typhimurium, were tested for the effects of diluent composition,
processing time, and proportion of diluent to sample. The diluents used were peptone water (PW), Saline solution
(SS), Butterfield’s phosphate buffered dilution water (BPD), and Buffered peptone water (BPW). The processing time
periods considered for the samples were 30, 60, 90, 120, and 300 sec, and the proportions of diluent to samples tested
were 1:2, 1:4, 1:9, and 1:19. Yogurt and beef showed the highest number of bacteria when treated with BPW (p <
0.05). However, ham showed no significant difference between the treatments with four different diluents. Optimum
proportions of diluent to ham, yogurt, and beef were 1:9, 1:2, and 1:4, respectively. The processing time of 120 sec
was chosen as optimum, because it showed the best recovery rate in all sample types. In this manner, detection of
food-borne bacteria with the selected optimal conditions was indicated by a recovery rate of more than 85%. These
data suggest that an appropriate diluent composition and diluent volume should be used depending on the type of sam-
ple, which would thereby increase the accuracy of detecting food-borne bacteria in animal origin foods.
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Table 1. Effect of diluent composition on recovery of E. coli O157:H7, S. aureus, S. Typhimurim from animal origin foods

. Initial bacterial Bacterial recovered Recovery
Sample Pathogens Diluent (log CFU/g) (log CFU/g") yield (%)
PW 7.29 6.97 +0.04* 47.52
BPW 7.34 6.98 +0.03° 43.64
Escherichia coli O157:H7 )
SS 7.40 6.93+0.07* 33.73
BPD 7.27 6.98 £ 0.06° 51.34
PW 7.26 6.92 +0.23° 42.4
BPW 7.25 6.89 £ 0.20° 352
Ham Staphylococcus aureus
SS 7.28 6.92 £0.25° 33.5
BPD 7.25 6.93 +£0.42° 453
PW 7.04 6.54+0.17* 17.6
Salmonella BPW 7.23 6.64 £ 0.02° 20.0
Typhimurium SS 6.99 6.46+0.11° 115
BPD 7.08 6.59+0.07° 20.9
PW 7.18 7.07 £0.11%® 77.7
BPW 7.19 7.10 £ 0.02° 80.98
Escherichia coli O157:H7
SS 7.01 6.86 = 0.05® 70.55
BPD 7.29 6.78 = 0.05° 30.76
PW 7.18 6.64 +0.16" 29.14
BPW 7.37 7.25+0.07° 75.14
Yogurt Staphylococcus aureus .
SS 7.01 6.29 £0.10 19.09
BPD 6.99 6.18+0.18° 15.46
PW 7.01 6.67+0.16° 46.08
Salmonella BPW 7.09 7.05+0.03* 90.24
Typhimurium SS 6.91 6.63 + 0.20° 51.63
BPD 6.98 6.31+0.11° 21.18
PW 7.09 6.93 £ 0.06 68.56
BPW 7.10 7.08 £ 0.03° 95.47
Escherichia coli O157:H7 )
SS 7.14 7.01 +£0.05* 74.21
BPD 7.15 7.01 +£0.02* 68.56
PW 7.28 7.04 +£0.07* 57.19
BPW 7.15 7.02 £ 0.03* 74.76
Beef Staphylococcus aureus
SS 7.26 7.09 +£0.02* 68.14
BPD 7.10 7.08 £ 0.04* 96.03
PW 7.05 6.48+0.21° 27.08
Salmonella BPW 7.16 7.15+0.06° 98.83
Typhimurium Ss 6.83 6.67 +0.07° 69.65
BPD 7.01 6.93 £ 0.06° 83.99

DValue are mean = SD (n = 3); **Values with different superscripts within the same column are significantly different by ANOVA with

Duncan’s multiple range test at p < 0.05.
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Table 2. Effect of processing time on recovery of E. coli O157:H7, S. aureus, S. Typhimurim from animal origin foods

Bacterial recovered

Sample Pathogens Processing time (s) (log CFU/g") Recovery yield (%)
30 6.23 £0.09° 76.23
60 6.75+0.22° 82.57
Escherichia coli O157:H7 90 6.59 £0.14® 80.55
120 6.83 £0.10° 76.23
300 5.76 £0.16° 70.43
30 5.16 £ 0.06° 58.03
60 5.51+0.08° 61.88
Ham Staphylococcus aureus 90 5.40 £ 0.02° 60.71
120 6.42+£0.11° 62.06
300 5.49 £ 0.06° 61.71
30 5.46+0.14° 63.87
60 5.48 £ 0.06° 64.16
Tiiﬁfﬁﬁq 90 5.40 +0.05" 63.21
120 6.49 £ 0.09° 64.25
300 5.37+0.02° 62.90
30 6.50 £ 0.14 20.30
60 6.71 £0.04° 32.69
Escherichia coli O157:H7 90 7.12 £0.24° 83.76
120 7.14 £0.08° 89.10
300 6.25+£0.17¢ 11.32
30 6.98 £0.03° 40.11
60 6.83£0.11° 28.67
Yogurt Staphylococcus aureus 90 7.16 = 0.08° 61.16
120 7.17+0.12° 62.43
300 7.00 £ 0.05° 42.23
30 6.51£0.08° 26.29
60 6.91 £0.10° 66.40
Ti;ﬁ:’;’f;fi‘; 90 7.01 + 0.05° 91.60
120 7.01 £0.09° 71.27
300 6.92 £ 0.05* 67.21
30 6.75 £ 0.08° 61.90
Escherichia coli 60 694002 90.28
0157-H7 90 6.90 £ 0.06° 81.94
120 6.95+0.02° 92.36
300 6.95£0.03° 93.40
30 6.99+0.11¢ 46.76
60 7.03 +£0.01% 51.18
Beef Staphylococcus aureus 90 7.13 £0.04 64.14
120 7.28 £0.05° 90.36
300 7.19 £0.03® 72.67
30 6.86 + 0.08" 54.89
60 6.85+0.05° 53.13
ﬁy‘g{g&’ff{u"m 90 7.06 +0.11° 85.96
120 7.08 £ 0.04° 91.23
300 7.09 £ 0.04° 93.48

DValue are mean + SD (n = 3); ®Values with different superscripts within the same column are significantly different by ANOVA with
Duncan’s multiple range test at p < 0.05.



Recovery Rate of Food-borne Pathogens by Sample Preparation Methods 411

Table 3. Effect of proportion of diluent to sample on recovery of E. coli O157:H7, S. aureus, S. Typhimurim from animal origin foods

Sample Pathogens Sam(p;le: ;ndLll)uent Baflt:gacll;i;(;f)red Recovery yield (%)
1:2 6.20+0.10° 68.94
. . 1:4 6.73 £ 0.06* 77.53
Escherichia coli O157:H7
1:9 6.83 £0.10° 71.35
1:19 7.12 £0.09* 84.43
1:2 5.72+0.10° 66.29
1:4 6.53 £0.15° 80.89
Ham Staphylococcus aureus
1:9 6.42+0.11° 72.18
1:19 6.45+£0.57° 75.74
1:2 6.25+0.15" 70.07
Salmonella 1:4 6.12 +0.22° 70.00
Typhimurium 1:9 6.49 £ 0.09* 75.95
1:19 5.88+£0.07° 76.04
1:2 7.11 +£0.03* 81.48
. . 1:4 7.06 £ 0.04* 73.50
Escherichia coli O157:H7 b
1:9 6.61 +£0.04 25.85
1:19 6.50+0.15° 20.09
1:2 7.25+0.02° 74.58
1:4 7.12 £ 0.04° 56.50
Yogurt Staphylococcus aureus .,
1:9 6.72 +£0.09 22.03
1:19 6.49+0.12¢ 13.14
1:2 7.07£0.01° 95.12
Salmonella 1:4 7.04 +0.03* 88.89
Typhimurium 1:9 6.97 +0.02° 75.07
1:19 6.94 + 0.03" 70.46
1:2 7.39 £0.02° 93.23
Escherichia coli 1:4 7.37 £ 0.06° 88.60
0157:H7 1:9 7.21+0.03° 61.60
1:19 7.14 £ 0.04¢ 51.50
1:2 7.20 + 0.05° 47.25
1:4 7.40 £ 0.09* 76.26
Beef Staphylococcus aureus b
1:9 7.17£0.06 45.25
1:19 6.93 £ 0.06° 25.86
1:2 7.33 £0.03* 82.19
Salmonella 1:4 7.40 £ 0.06° 95.04
Typhimurium 1:9 7.18 +£0.08° 58.02
1:19 7.21£0.03° 62.60

YValue are mean + SD (n = 3); ®™Values with different superscripts within the same column are significantly different by ANOVA with
Duncan’s multiple range test at p < 0.05.
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Table 4. Recovery of E. coli O157:H7, S. aureus, S. Typhimurim on the optimal conditions

Processing time  Sample : diluent Bacterial recovered

Sample Pathogens Diluent ) (g :mL) (log CFU/g) Yield (%)
Escherichia coli O157:H7 BPD 120 1:9 7.06 +0.07 87.53
Ham Staphylococcus aureus BPD 120 1:9 7.06 + 0.05 94.54
Salmonella Typhimurium BPD 120 1:9 6.95 + 0.06 96.42
Escherichia coli O157:H7 BPW 120 1:2 7.09 + 0.08 88.57
Yogurt Staphylococcus aureus BPW 120 1:2 7.14+0.01 89.39
Salmonella Typhimurium BPW 120 1:2 7.12+0.01 95.65
Escherichia coli O157:H7 BPW 120 1:4 7.12+0.03 84.95
Beef Staphylococcus aureus BPW 120 1:4 7.19 +0.05 85.37
Salmonella Typhimurium BPW 120 1:4 7.56 + 0.06 98.83
X} FAM 2 UFER 52 B4 A3717F 242 109, 12, 1492 (p<0.05), A3} A7
FHNE 3 AF5F 95E 9% A9 A 20 2 BE AR 1202 zm;a% W felgos b
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