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Evaluation of Dry Rehydratable Film Method for Enumeration of
Microorganisms in Korean Traditional Foods
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ABSTRACT - Dry rehydratable film methods were compared to conventional methods for the enumeration of
microorganisms in Korean traditional foods. Kimchi, doenjang, kochujang, kanjang, takju, sujeongkwa and sikhe
were used as Korean traditional foods. Petrifilm™ aerobic count plate, Petrifilm™ coliform count plate, Petrifilm™
E. colifcoliform count plate, Petrifilm™ yeast and mold count plate and Petrifilm™ staph express count plate were
compared to plate count agar, most probable number (MPN) for coliform, MPN for E. coli, potato dextrose agar and
coagulase test, respectively. Regression analysis indicated that correlation coefficient values were 0.974-0.998, 0.913-
0.995, 0.955-0.978, 0.968-0.986 and 0.998-0.999 for total aerobic bacteria, yeast and mold, coliform, E. coli and S.
aureus, respectively. There were no significant differences between two methods, suggesting that Petrifilm™ plates
can be used as an alternative to conventional method for the determination of microorganisms in Korean traditional

foods.

Key words: microbial isolation, dry rehydratable film method, conventional method, 3M Petrifilm™
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Table 1. Comparison of Petrifitm™
aerobic bacteria in Korean traditional foods

tiEZsT B
‘QHWﬁL& PCA

ﬁ«l
ol 6}~T ﬁlmoﬂ
Az, AR fimelle A3 B2+ 2,3,5-tnphenyltetrazohum
chloride (TTO)E YU, MFHE film Atolol] FEs
‘6‘ 350(:01]/\1 24- 48/\]7}‘ Eo} HHok—a}_ ko3 ,\g/ﬂs] 7(-1/\14
colonys URHHFO 2 Alrdls W o|o)h dukilas &4
S 9% ABEE AFE ANBY gt 274605 AT
PACH 93] #88 AlFTe loghs x 28 312
PCAH 93 B8 M52 log e yEoR 9 F
Hde] os] E4E dIAETE plotting®r o ZH 35 3
AR 717 l HA-E Table 19 Yepon, 2AE 2
FABAME F F0HA Fo)HQ Zpolrt EREA] &
ATk T WP Aol Are 2AME AF AEOA
0.974-0.9989] w9 =& W9 Yol ESAsIA=dl 437t
09742 1 & 7F% 9o -7 0.998% 71 B9k
o} 2 0)9]e] AFoA 2AFE FAAAL 71€71E 0.907-
097302 1.09] 2H3h= & JERIITE AF dAA A
B dubdlaae] log HaEa-E PACEAE 6.09, PCA
= 6072 A7t gl ¢ 01%1# 7W°ﬂfﬂ‘: BE A
E7A PACHC] B 55 BT 4 I3 AR
g ME 80% HEe Alg77} PAC‘ﬁoﬂ/ﬂ o B2 M
S 23HTh. MacAllister 5'9% Ginn 5'92 PCAE ©|
83k BT PACH O] SFAIRLERY SHTE FE3)

W)

3

l-rL

}
=2}
=]

aerobic count plate (PAC) and plate count agar (PCA) methods for the enumeration of total

Sample N > o i - Mean log (CFU/ML):S.D.  PAC=PCA PAC>PCA PAC<PCA
PAC PCA n (%) n (%) n (%)
Kimchi 46 099 0942 0401 0711 8.18+1.01 8.10£0.96 0(0.0)  37(804)  %(19.6)
Doenjang 39 099 0971 0216 0959  7.2320.76 7.230.74 125  16(41.0)  22(56.5)
Kochujang 30 0985 0970 0236 0810 680036 6.84+5.55 0(00) 11367  1%(63.3)
Kanjang 27 0984 0907 0157 0110  5.07+0.73 4.75+0.68 0(0.0) 27(100.0) 0(0.0)
Takju 29 0995 0962 0154 0826  5.380.87 5.330.84 0(0.0)  23(793)  6(20.7)
Sujeongkwa 29 0998 0913 0510 0845  5.50x0.61 5.53+0.57 134)  12(414)  16(55.2)
Sikhe 28 0974 0973 0199 0905  646x0.76 6.49+0.74 13.6)  14(500) 13(46.4)

UN: Sample size.

Ir: Correlation coefficient.
Ya: Slope.

“b: Intercept.

SP: P-value.
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Table 2. Comparison of Petrifilm™ coliform count plate (PCC) and most probable number (MPN) methods for the enumeration of

coliform in Korean traditional foods

Sample N 2 » i - Mean log (CFU/mL)3S.D.  pCC=MPN PCC>MPN PCC<MPN
PCC MPN n (%) n (%) n (%)
Doenjang 18 0972 0918 0361 0324  331x1.96  2.68x1.85 2(11.1)  16(88.9) 0(0.0)
Kanjang 41 0973 1042 0332 0813 397176  3.80+1.86 2(4.9) 31(75.6)  8(19.5)
Takju 27 0978 1028 0872 0112  372¢170  296x1.79 0(0.0)  27(100.0)  0(0.0)
Sikhe 21 0955 0.889 0548 0845  4.09+1.57  4.19+1.44 1(4.8) 6(28.6)  14(66.6)

UN: Sample size.

By Correlation coefficient.

Ya: Slope.
“b: Intercept.
P P-value.
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Table 3. Comparison of Petrifilm™ E. coli count plate (PEC) and most probable number (MPN) methods for the enumeration of E.

coli in Korean traditional foods

Mean log (CFU/mL)+S.D. _
Sample N 2 & " - g ( ) PEC=MPN PEC>MPN PEC<MPN
PEC MPN n (%) n (%) n (%)
Doenjang 17 0.968 0.930 1.039 0.191 3.54+1.76 4.34+1.69 0(0.0) 0(0.0) 17(100.0)
Kanjang 38 0.984 0.861 0.236 0.403 4.00+1.76 3.68+1.54 2(5.3) 28(73.7)  8(21.0)
Sujeongkwa 36 0.986 1.028 0.116 0.579 439+1.77 4.62+1.88 0 (0.0) 9(25.0)  27(75.0)

UN: Sample size.

Ir: Correlation coefficient.
Da: Slope.

“b: Intercept.

p: P-value.
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Table 4. Comparison of Petrifilm™ yeast and mold count plate (PYM) and potato dextrose agar (PDA) methods for the enumeration
of yeast and mold in Korean traditional foods

) ) . . ) Mean log (CFUAML) b (_ppA PYM>PDA PYM<PDA

Sample N r a b P +SD. o (%) 0 (%) n (%)

PYM PDA

Kimchi 27 0082 0906 0530 0609 385123 402114 0(00)  4148) 23(852)
Doenjang 27 0913 . 0964 0364 0060 6712023 6832024 0(00)  2(74)  2592.6)
Kochujang 27 0974 0901 0855 0090 6872037 7.042035 0(00)  274)  25(92.6)
Kanjang 27 0.944 1014 0138 0184 4712054 4912056 0(00)  2(74)  25(926)
Takju 27 0995 0949 0330 0756 493094 501090 137 5185  21(77.8)
Sujeongkwa 23 0940 0925 0184 0718 1794047 1842044 0(0.0) 5217  18(783)
Sikhe 27 0982 0983 0228 0277 2302062 249065 0(00) 5185  22(815)

UN: Sample size.

?r: Correlation coefficient.
Ya: Slope.

“b: Intercept.

'p: P-value.

Table 5. Comparison of Petrifilm™ staph express count plate (STX) and coagulase methods for the enumeration of Staphylococcus
aureus in Korean traditional foods

Mean log (CFU/mL)+S.D. STX STX STX
Sample NP P a¥ b® PY =Coagulase = >Coagulase  <Coagulase
STX Coagulase n (%) n (%) n (%)
Kimchi 60 0998 1015 -0.080 0921 324+1.73 3.21+1.76 0(0.0) 41(68.3) 19(31.7)
Doenjang 30 0999 0999 0.014 0982 323x1.74 3.25+1.74 3(10.0) 17(56.7) 10(33.3)
Kochujang 30 0998 1.026 -0.047 0.935 3.23+1.72 3.27£1.77 2(6.7) 12(40.0) 16(53.3)
Kanjang 30 0998 1.007 -0.065 0928 3.29+1.75 3.25£1.77 0(0.0) 19(63.3) 11(36.7)
Takju 30 0999 0996 -0.101 0961 3.06x1.76 3.04+1.76 4(13.3) 14(46.7) 12(40.0)
Sujeongkwa 30 0998 1.050 -0.251 0.881 3.65x1.74 3.58+1.83 0(0.0) 19(63.3) 11(36.7)
Sikhe 30 0999 1.040 -0.264 0.802 3.65£1.75 3.54+1.83 0(0.0) 27(90.0) 3(10.0)

UN: Sample size.

By Correlation coefficient.
9a: Slope.

“b: Intercept.

Sp. P-value.
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