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Evaluation of dryfilm method for isolation of microorganisms from foods. Sang-Do Ha. Cu/ture Labora-
tory, Natural Products Research Institute, Secul National University, 28 Yungun-Dong. Chongno-Gu, Seoul
110-744, Korea — Dryfilm method by using 3M Petrifilm™ has been examined to replace conventional agar
method for isolation of microorganisms from foods. The objectives of the present study were to evaluate
suitability of dryfilm method as a microbial isolation method and to determine the effect of antimicrobial
agent on dryfilm for isolation of microorganisms from foods. Five different foods, milk, ground beef, fishery
surimi, Takju and wheat flour were used to isolate the natural microflora in foods and the inoculated Escheri-
chia coli. Standard method agar (SMA, Difco) and Petrifilm™ aerobic count (PAC, 3M) were used to isolate
total microorganisms from foods. Violet red bile agar (VRBA), brilliant green lactose bile (BGLB) broth and
Petrifilm™ coliform count (PCC, 3M) were used to isolate coliforms from foods. E. coli broth (EC broth)
and Petrifilm™ E. coli count (PEC, 3M) were used to isolate E. coli from foods. Acidified potato dextrose
agar (APDA) and Petrifilm™ yeast & mold count (PYMC, 3M) were used to isolate yeasts and molds from
foods. Total aerobic plate counts isolated from five different foods by SMA and PAC (3M) were not significantly
different each other at P<0.05 level and were highly correlated each other (20.96). Mugwort extract as an
antimicrobial agent did not affect microbial enumeratiion of Dryfilm. Significantly higher number of coliform
colonies were formed on VRBA than PCC (3M) from ground beef, but they were not significantly different
in coliform colonies from milk samples. PCC (3M) and BGLB were not significantly different for enumeration
of coliforms in milk and beef samples. Significantly higher number of E. coli were isolated by EC broth
than PEC from ground beef, but these were not significantly different for enumeration of E. coli from milk.
Yeast and mold counts isolated from Takju and wheat flour by APDA and PYMC (3M) were not significantly
different at P<0.05 level. These data indicate that dryfilm method by using 3M Petrifilm™ can be successively
used as an alternative to conventional agar method for enumeration of microorganisms in various foods.
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Table 1. Comparison of standard method agar and Petrifilm™" standard method for total aerobic plate counts in five foods.

Parameters Milk Ground beef Takju Wheat flour Surimi

Sample size 48 36 12 24 12
Mean logy, cfu/g (mf) (SMA+ SE) 1.65+ (.28 5.29+ 0.04 599+ 0.13 3.13+ 0.04 562+ (.18
Mean logy, cfu/g (m/) (PSM=* SE) 1.52+ 0.28 5371 0.04 59851 0.13 3.04+0.04 570+ 0.18
Carrelation Coefficient 0.97 0.99 0.96 0.96 0.99
Slope 1.00 1.01 0.98 0.96 1.01
Intercept —0.13 0.03 0.06 (.05 0.04
P-value (.74 0.21 0.84 0.11 0.76

SE =Standard Error



Table 2. Comparison of standard method agar and Petri-
film'"™ standard method for total aerobic plate counts in
milk and ground beef samples.

Mean logiy, Mean logy p
Foods cfu/g (mf}  cfu/g (mf) vai;le
(SMA+ SE) (PSM+ SE)
Fresh milk 008+ 003  0.00% 003 0.15
One day stored 094+ 011 058£011 006
milk
B. coli contammated o5 05 986+ 005 022
miik
Fresh ground beef 510+ 0.04 523004 0.06
Mugwort extract
38+ 0, 451 0. 0.49
rddod beet 538+ 0.06 545006 04
B coli_contaminated oo 05 549+005 072
beef
SE = Standard Error
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Table 3. Comparison of violet red bile agar and Petrifilm™
coliform count for coliform enumerations in milk and
ground beef samples.

Parameters Milk Ground beef
Sample size 48 72
Mean logy, cfu/g (mf) _

+ + a

(VRBA+ SE) 1.64+ 0.27 4.32% 0.04
Mean logy, cfu/g (mf)

| 143+ 0.27 3.82+ 0.04°
(PCC+ SE)

Correlation Coefficient 0.97 0.91
Slope 0.93 0.87
Intercept ~ (.10 0.04
P-value 0.59 0.0001

“*Means in the same column with no common superscripts
differ significantly at P<0.05 level.
SE = Standard Error
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Table 4. Comparison of E. coli broth and Petrifilm™ E.
coli count for E. coli enumeration in contaminated foods.

Mean ]Ogm Mean logg P-
Foods cfu/g (mf) cfu/g (mi) value
EC broth+SE  PECxSE

E. coli
contaminated 2.50% 0.18 2.77+ 0.10 0.22
milk
E. colr
contaminated 3.38+ 0.06° 3.03+£0.02" 0.0001
beef

abMeans In the same row with no common superscripts
differ significantly at P<0.05 level.
SE = Standard Error

] AolZE dste] F-2l¥ coliform HFR| ZHE
ZA A fFox= 3177 o9 gl e, PCCEM)H &
repeatability 2} reproducibility variances= MPN® Y.}
Fdoky B skl o] Ax= PCC(3M)He] BGLB
(Difco)el] ¢t MPNY & A& 4 e F2 Hag
v ol-8- W o1 VRBA(Difco)?F 73 B8 42] co-
liform3 ®-2]3] ¥ o e MRS Ry 22}
HEHo=m ”*P%E]-?« %l+= Hr el VRBA(Difco)® o]
i AHFH3] coliformyt AldAHo g F-ulshe dhql
7}E 2JAlsl] Roleot st=d], VRBA(Difco)2l 7% 7]%
AAE Eeldh wio] gleo v E 7|XE A ”‘3}3! e
colony7}A| &, countd}e] coliform . 2 7F5317] aff F-o]
c}. 22} PCC(3M)Y 7% He2lsle 2T colony”)
coliform & 7FEl+= Zlo] olu)il, 7| E£5 2k 9l
colonyqte] coliform colonyZ 7F5% 7] u ol VRBA
(Difco)rr} AdlH e 2 He 49 coliformeo] #2 5+
71o] olylz} A 7kElct VRBA(Difco)”7} PCC(3M) Erx}
we o) coliform& F-2l8] W& x| g HolF=
kg e 7k Ad eHe] @ coliform®] -5
PCC(BM) ] z] | A= F-Al=]o] count® =] & + 3l
1:,],._ ;ﬂo][;]_ G];:q Nelson = (15) ] e :{]-::;1 71.1- .foé%ﬂ
Fob. 152 7ERAA FHel w2 coliform®] 7-¢-
PCC(3M) w#]ol H+= coliformO.2 ZFFE A 3 F
Ao 2 AAro) yA FHrEl 9] coliforme] B
Hoj= Zlolo) §-§4 A3 AtEe] gloE2ZE o E
Fo] EAFA] e, &7 AF g 3 10°cells
Eo] oy Egte] AgEe] 9o 7xE A
3}2] ¢+ coliforme] o}yl o} VRBA(Difco) uj %]
2
o

T oX oX FJLI

Heol #r7t =4 SA=HAAY hadAd s3e
Yo zx]= coliforme] PCCEM)e| A count®A] ¢Fo}
PCCEM) v x|l A | A Aoz A=, =+
A7l Wast oz Az,

Escherichia coli & 2935 $f-9F 7F 3 17] A 5.9
E. coli 7&% FAF37] 918 vix]q]l EC brothg o2}

'l__l

Table 5. Comparison of actdified potato dextrose agar and
Petrifilm™ yeast & mold count for yeast and mold enume-
rations in Takju and wheat flour samples.

Mean logyy  Mean logy P.
Foods clu/g (m))  clu/g (m)) )
APDA+SE PYMC+ SE
Yeast cou.nts 564+ 0.10 592+ 0.10  0.08
from Takju
Mold  counts 218+ 005  214+005 045

from wheat flour

SE=Standard Error

MPNH 7 Petrifilm™ E. coli count(PEC, 3M)= 8|
stej o, 1 A= Table 40 vlelyd wje} 7k PEC
(3M)(2.77+ 0.10)7} EC broth(2.50+ 0.18)¢] H]3}e] <}
P = 7Y E oliE rE FE B ke P
0.0501 4 F-o% zato]& Holzx| ¢t} 7F 472
B Felsl E coli®] 5= PEC(M)(3.03% 0.02)00] 4
EC broth(3.38+ 0.06)ll wjsled P<0.059] Helol|l A
ol o g o2 ol E coli7} 2l E T} o]+ coliform
e R Al fAabshd, 9o A9 eg® A7)
oA E. coli 919 o} ARQIFEo] EAtehA] oo,
572 3 o—r 10H cells 2454 7‘}"’4{1"*5—%“0] Zzﬂﬁf}mi

= 5'&‘6“ cbzi:r!.;v]_ =3l 2 Q

zsl ez A ?}Eh:]._
B Alsde] mEe} “WH— Al el 3ol
—F;d]a%?] A&F wl =]l acidified potato dextrose agar
(APDA)2} Petrifilm™ vyeast & mold count(PYMC)E
Blwat o, 7 Aal= Table 50| et nle} o}
elF g He] Relx] 79 £ PYMC(EM)X5.92+ 0. 10)

ol A1 Trwﬁ-‘ x}élﬁ— Holz] €43 Dfl, %}.f}fr.i - E1
wato| 2 Kalslr] ¢js] Alesl APDA(2.18+ 0.05)¢}
PYMC(3M)(2.14+ 0.10) =&+ P<0.054 4] 214 z}o]
Z Ho]7| ekotrh o] A3 Beuchat $(20)2] Zzle}
A=) sh, PYMC@EMMHY o2 =i7pFel| 4 el gl #ol
= H]Z2 59 wieFr] APDA(Difco)Ev}d f-23F o3

T2 T wEelE w—-EJE}fMLI 3¢ i<kl APDA
(Difco)o} zfel7} glgdcth o] A= A ¥ o2 HE &7
2 el s Fellr) B! vl 2] 9] APDA(Difco)e}

P ) v

PYMC@M)7 o1k glest, weh Deldk izl

PYMC@EM)Y7} v ] F=8] A]7}o] 737 acidification =-©]
QTEE HEHE %34 v el APDA(Difco)2] £&

Gl
o] ] Hlﬂé_oﬂi o)&% £ Qul= Z2As B 5 9

Zd o]t

Coliform=r vk& A7 2lgh wfx]ql l:’(—:-trifilmTM
coliform count(PCC) %} coliformi} E. coli-5 A=l % o
welgted coliforme s HAE 7 9= Petrlfllrn"M E
coli count(PEC) sl #] 2] coliform #a]52le) 727} €]



Table 6. Comparison of Petrifilm'" coliform count and Pet-
rifilm'Y E. coli count for coliform enumerations in 72 milk
and ground beef samples.

PCCE SE

PEC*+ SE P-value

Mean log
ctu/g (m/)

SE =5tandard Error

3.82F 0.04 3.71% 0.04 0.08

T2l b Haizl AlgE ol Esle] wlaxglow,
A= Table 6] vjepgt wie}l P A5z FE] 2
2] € coliform®] % PCC(BM)(3.82+ 0.04)7} PEC(3M)
(3.71£0.04)el wlsleq oFzk Fobont P<005el A
o] apol-g Heol#| %59ttt o] PCCEM) <t PEC(M)
7} coliform iﬁ’fﬁ]ﬁ- 218+ Bl A A zfe]l S Holz] ¢f
2.8 oluldic) Ao 2Bl E coli 2} coliform =3 o]
dast Ag Ph(,(BM)m Abg-s X E coli®b coliform

PEZ EAdos Held ¥ 45 9lorvz PECEM)
W] AhEe AAHoD folstele Amuch
ol Aol A3 FE A 3M Petrifilm'™-& AF-£-3F dryfilm
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7pstedch Eabar Fejul] A3l standard method agar
(SMA) 2} Petrmlm'*"""I standard method(PSM, 3M)+:-
P<0.05 W&l A S, 7F & 7], g5 U}?P%l, o] 52
oAl 7ER] Ao B2 e o] oRte] sded qle] -9
el zlelzb ldcl $Fof SFEHEl L}El coli-
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