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The level of microbial contamination evaluated
using the petrifilm plate method in cooking process of
a potato salad during food service training

Naoko Komenami”", Yuriko Ozeki””, Katsuko Yamada”", Yumiko Uchino""

Abstract

During practical training in food service, it is important for students of dietetics
courses to learn the principles of Hazard Analysis and Critical Control Point
0O HACCPOand consider how to prevent food borne illness. Thus, microbial
contamination was examined at several points in the cooking process of a potato
salad during food service training in order to provide feedback in hygiene
education for students.

Samples were collected from fresh vegetablesd cucumbers, onions, potatoes,
mini-tomatoes, and butter lettuced before and after washing as well as steamed
vegetabled] cucumbers, onions, potatoes] Samples were also collected from salad
dressing, freshly cooked potato salad, salad stored for 1 hour and preserved for 2
hours at 5 degree C. The microbiological contamination was determined from
Aerobic plate count7 APC/Jand Coliforms using the petrifilm plate method.

The APC of the fresh vegetables before washing were 0.9 to 6.1 log CFU/g and the
range for the Colifoms was 2.8 or less log CFU/g. The contamination levels of the
vegetables were not significantly reduced by washing. Steaming was effective in the
reduction of microbial contamination levels. The APC and Coliforms increased during
storage of the potato salad prepared with raw vegetables mini-tomatoes and butter
lettucel] These results indicate that raw vegetables should be effectively washed to
reduce microbial contamination levels and attention paid to preparation time for salads.

goboodooboooobooobooboooboOoooobog
gobobooooboooooobooooooooOooOoooo
oobooobooooboooooooooooooo
gobOooobDo0o0oOooo0oooooo0ooboOonooD2o04.0.30000



52

oooooo

goooo
gooboobooooooobooboobobobooooobogoo

Key words
Practical training in food service steamingl] vegetables aerobic plate countd
coliforms
goon

goooboboooboboboobobooobooboboobooboboooboobooo
gogooobobooooooooboooboobobobobobooooboboboooooo
0000000000000 0000000° 000000000000 00DO0O0O00
goooobooooooooooboobobobobobooboobobobobooooog
00000000000 0000000° 0 0000000000000 00DO0000
gogooobobooooooooobooboboboobooooboboboboooog
00000000000 0000000000°"" M O0000000000000000
gogoooboboooooooooboobobobooboooobobobobooooog
gooobooboooog

gooobooobooboobooboOHACCPODODDODODODUODODODOODOO
000000000000 00000000000000000ooooooonononon
gooboboooouoooobobooooooobobooooobobObOOoUOHACCPODDODOOO
goboooooboooooooooboooooooboooooobooobobooooboboooo
gobboooobooooooooobooboooooobobooooobooobobooooboboooo
HACCPU OO DOOOOOOODLOOoOOoooobooobooboboobbonboHACCP
gobooooooobbooboooooboboooobboboooooobobooooobobooo

gbobooooooboboboboooooooobobobobboobooobooo
gboboboboooooooboobobobobooboobooobo

googoo

o3boobobobboobobozzboboooooooboodbgleooobg
gogoooboooooooooobooboboboobooooboboboboooog
gbogooboooooooobooboboboboooboobooboboboooooo
goooobob™@oobobooboooob0o@ooooobooboboooooog
gbooboobooooooooboobobobobooobooobooboboboooooo
gooooooooobooboooobobosooboboboonooboooooooo
gbhogbdzooooooooobooboboboboooboobooboboboooooo
gbobobobobooooooon



oooooobooooboooobooboooooooooobooooooo

oooooooo

ooooooooooo

O700400001507010000

00 go 00 00 g0
oooQ oooQ OmMmgdd Mgl OO
100 {00000 keald|O0OCO |OOO
ooooo 70| 7000 | 265 9.1 O 15 0 |1.4mm
ooo 4| 400 30 0 0 3.2 0.1
o000 1] 100 1 0.1 0 0 0
oooo 3| 300 12 0 0.4 1.1 0.1
ooxQ 1] 100 0 0 O 0 0
O oooo 30 | 3000 11 0.4 0 0 0
El' 0000 30| 3000 67 0 57 45 0
0 ooQ 5| 500 19 0.4 0 0.1 0
g ooooon 3 300 7 0.2 0 0.1 1.3 | 1000
g O 100 | 10000 0 0 0 0 0
0 0000000 36| 360 4 0 0 0 0.2
g oooo 5| 500 4 0 O 0 0
0 Ooooooo 25| 2500 10 05 O 0 0.1
00 3| 300 12 0 0 0 0
000 2| 200 1 0 0 0 0
oooo 1] 100 9 0 O 1 0
O 2| 200 0 0 O 0 2.0
oooo O O O O O O O | 100
000 3] 300 22 0 0 2.4 0.1
. oooo 20 | 2000 7 0.2 0 0 0
0 oooo 5| 500 20 O 0.6 2 0.1
O oooo 10| 1000 3 0.1 O 0 0
H oooooo 3| 300 7 0.2 0 0.1 13| OO
0 0 150 | 15000 0 0 0 0 0
= 0 0.2 20 0 0 0 o] o2
oooo 0.01 1 0 0.1 O 0 0
ooooo 60 | 6000 46 1 0 0.1 0
0 0.2 20 0 0 0 0 0.2
0 0oooo 0.01 1 0 0.1 O 0.1 0
0 oooo 15| 1500 2 0.2 O 0 0
g 0 0.1 10 0 0 0 0| o1
0 oo0oo 3] 300 1 0 0 0 0
u gooooo 14 | 1400 98 2.3 0 10.5 0.3
ooooo 20 | 2000 6 0.2 O 0 0| 2000
oo0oo 4| 400 1 0.1 0 0 0| 1000
- oooo0o0o0 15| 150 0 0 0 0 0
0 o0 11| 1100 42 0 O 0 0
g 0 70 | 7000 0 0 O O O
B 0000000000 1] 100 3 0.1 0 0 0
O 0 0.7 70 0 0 0 0 0
= FEEEEEEEE 5| 500 11 O 0.3 0.9 0
FEEEEREE 721] 153 70| 276 6.1

53



oooooo

9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30

oo oo oo oo ‘I:ID oooo oo ooo

rrr T T

O+o0o0oooa

gbooooooooo

goobooboobooooon
gbooooboobobobooobooboobobobommbOoboooboobobon
gboboboobooooooobooboboboboooboobooboboboooooo
soooooobbooomobobobooooooooobobbooooooooooboboo
gboboboooobooboobooboboboooooboobooon
gboboooooobobobobooooooooobobobobboobooobooo
goboobogoboboobooboobobooooysobooooboboo™mobooobooboo
goboooboooooboobobobobooooooboboboooboooobOoDbOoD
gbogooboooooon
gboboooooobobobobooooooooboobobobboobooobooo
goooboobooobooboobobooooysobooooboboo™mobooobooboo
gogooobobooooooooboooboobobobooboooobobobobooooog
gboobooboooooobooboobobo
gboboooooobobobobooooooooboobobobboobooooo
gbobooooooboboboooooooboobobobobooboobooono
gbobooboobooboobobobooooooooobobo

oooooooooooo

oo oooo ooooo ooooooao
oboooo oo0ooooo 11 86.8 91.9 86.0
oooad oo0ooooo O 89.7 88.5 86.3
oooa oo0ooooo O 86.2 83.4 77.5

goooooooog

500 00045mIOC0 0000000000 OO0ODOOO00ODOOOODOCOOOODOO
glooooob@oobobboooobobobboooooobobbooOoobool bro000 O
ool DO OOO0DOOUODOODOoODOOODOOODOOOOOODOOO0OOOmIOO
goopoobooosspio4s: 0o obobooobooooooonbooooog
odoooooooooccooMOOOOmOOODOOOODOOD24+x 00000

54



oooooobooooboooobooboooooooooobooooooo

gbobobooooooboooboobobobooboobooooboobobon

gooooo
OO00000O00O0Ooneway ANOVAOOOOScheffe0 0000000000 O0ODODOO

ggoooo

gooobooooooobobobooooboobooboboboobooogbDOoDbOoD
goo000obo0ooOobOboOoboOoDboOd42log CFU/QOOOODODOOG.L log CFU/gO
oooooooglog CRU/g OO OOODODOOOOOOODOOOOOOOODODOOOO
g00oOdooOopboOoOoos3slogCRU/OOODODOODOOODOOOOODOOODOODO
gob00O0p<005000000000005B3logCrRU/QUOIDDOOOODOOODODOO

8

6

Log CFU/g
N

Cehilrg

*

Log CFU/g

*%

*%

Log CFU/g

00000000000000000000
*p<0.01

f=FhFE

| NS

R

*p<0.05

Rk MR

Log CFU/g Log CFU/g

Log CFU/g

Cohirg
NS
FpoY N
T
.
f-Fh&E NS
R4 TR &

00000D000000000000000
*p<0.05

55



oooooo

OO00O0oO0DO0o0O0O0obobOOoooOobDOoooOoobo20logCrFU/gD DO DOODOOOO
gooooooooobobobooooobobobobobobooooooboDobobo
0000000000 DO0bO00O0O0OOgOp<0.0500000000.6l0gCFU/gOODOO
ooooooon
gbobooooboobooboboboooboooooboboboboobooboon
O000D00D028logCRU/QU 0000000 ODOOOOODOOOOODODOOOODOO
O000D0O0O000DOO000O0DObO0O00DbOODOp<00100D00O151og CFU/gOO
O0000000000000013log CFU/gO 0000000 ODOOOODODOOODOD
gobooboooobobooobooboooobobooboooobooboon
gbobooooooboboboboooooboooboobobobobooboobooban
25log CFU/gO O O0ODO0OS56log CFU/ QD OOOODOOOODOOODODOOODODOOO
bobooooooboboboboobobobobobooooboobobobobooobo
gbooooooooobobobooooobobobobobobooooboobDobOobo
obooooooobobobooboooobobobooooooboobobobo
gboboooooobobobobooooooooboobobobboobooooo
gbooooooboboboooooboobobobobooobooboooboobobobo
OO00O0000026log CFU/QO0 O O0O0O0ODOODOOOOOODOODODOODOOODOOOO

goooooon

Hiell Sod 8 NS 1
z=hh
o of @ NS
- )
o) S
> 2 05
S 1 S
0 0
8 — 4 e
$55% NS $S5F
o ¢ g 5f
2 [
) © 9
> 4 <3
(@] —
-
2 1
0 0
EAE  Ee GEt E#HE %kifk  RED
71N Zin
0000000000000000 0000000000000000

**p<0.01

56



oooooobooooboooobooboooooooooobooooooo

gbobooooooboobobobooooboobooobobobooooboobooboobob
goobooogonog

gbobooooobooboboboooooboobooobobobooboobooooboobob
06log CFU/gD O OOOOODOODOODOO.7 log CFU/gOODODODODOOLL log CFU/gO O
gboboboooobooobooboboboobooo

oooobooooooooooboboooboomoooooooboooooooooboboooo
gobO00dOdoelog CFU/g0O0O0OOOO10log CFU/ QOO ODOOOODODOOODODO
gob00dp<0050000000

3 2
RFFS5 NS RFrHS4
D e *
5 2 >
S O 4 I
o D
S 1 3 ]
0 0
fEREF  1ERIR 2ER& TERREs  1BSRIEE  2BRIE
Oo00O000o0oooooboooa Oo0oo0oo0oOooooooooa
*p<0.05
oooo

000000000000 00000000000000000000010°0/000
gboboboobobooobooboboboooooboooboobobobobooboooboobo
00000000000000000000000°000000000000000
10°0/00000000000000000° 0000000000010°0/00000
goboboboobooogoooobooboboobooooooobobobobooboooboonDog
gbobobooboooboooboobobobooboooobooboobobobobooboooboobo
O00000o0o0ooooo®m

000000000000000°"0000000000000000000O00O00O000
goboboboobooogoooobooboboobooooooobobobobobooobooonoog
gboboboobooboooboooboboboooooooooboboboooboooboobo
gobobobooobooogoooboobobooboooooooboboboboooogooog
gbobobooboobooobooboboboooboooooooboboboooboooboonDo
gbooboobobobobowotz20ppmbboooooooooooooooong
000000000000 00"0000000000000000000000000
00000D0000000000000000000"000000000000000

57



58

oooooo

gbogoobooboooooooobooboboboboooboobooboboboooooo
gogoo
0000000000000000000000000000000" 0000000
gooooboboooooooooobooboboboobooboobDobobuobooooog
gbogooboobooooooooboobobobobooobooobooboboboooooo
gbgobobooooooooboobobobobooobooobooboboboooooo
0000000000000 000000000000000®00000000000
gboboboooobooooboobobobo
gboboooooobobobobooooooboooobobobobboobooobooon
00000090 000000000"00000000000000000O00000
000000000000 000000000%0000000000000002.0x
10°08.6x 10°0/0 0 0000000000000 O0OOOOOOOOODOOOOOOD
gogoooboooooooooooboobobobobobooboobobobobooooog
gobooboobooobooboobobooboobooboboobobooboobobooboobooon
gobooooboboboboobuobobooboobobobooboOoHACCPODDODO
00000000000000000000000D0000000000® 000000
gooboobobooooooooouoooboboboboboooobooo

goon

oob0oO0obooboooobooboboobooboUdbOHACCPODODODDODODODODOODOO
gbooobooboobooooooooboobobobooooobooobooboboboooooo
gboboboboooooboooboobobooooobobobobobobooboooban
goooboooboboobooboobobooobmoboboobobboobobboobooboo
gboobodobooboboboboboboboboboboboobobooboobooboon
gogooboobobooooooooboooboobobobooobooooboboboooooo
gboboboooobooboobooboboboooooboooboon

OooOoOoOoOooooOoobooobooooosdsllogCru/gn OO OOO2.8l0g CFU/g
gbogoboboooooboobobobobooooboboboboboboooobban
gogooobobooooooooooboboboboooboobooboboboooooog
gbogoobooboooooooobooboboboboooboobooboboboooooo
gogooobobooooooooooboboboboooboobooboboboooooog
gbogoboobooooooooboobobobobooobooobooboboboooooo
goobobobobooooooon

goon

gbobooooboobobobobooobooboooobobobobooboobooban



gobooooooooooooboooobooooboooboboooooo

gbobobooboobooooboboboobooooboooobobobobooobooboog
goboboboooooooobobooo

goon

00000000000 00000000000y Antibact. Antifung. Agents, Vol.26, No.12,
199800 O
ooo0ooooooO0oO0o0moooOo0o0o0o0oooOOO0O000OODOO0O0O0O0OODOODO0
000000000240 00000000000039020020 0
00o0ooooO0o0o00ooOooO0o0@UoooooOO0O00D0oDoOoOO0O0O0D0OoOoDOOOOoOO
0000D00000000O000000000160 00011501270 20030 O
0000000000000 o0oo0o0000000mO0D0DU0Do0oOO00D0DOooOOO0OO0nO
0000OD00o000ose0 00000000000 1120 20040 O
O0000O0mMHACCPOODODOODOOODOODODOOOOODODOOOOOOOOODODODODOOOO
000049000000199800
0 O Park YH, Seo KS, Ahn JS, Yoo HS, Kim SP, “Evaluation of the petrifilm plate methods for the
enumeration of aerobic microorganisms and coliforms in retailed meat samples” J. Food. Prot. 64
0110, 1841-1843 [J 20010 .
O000oo0o0ooomooo0oooOoooo200100
00oo0oooooo0o0o0ooOooO0o000oOoOO00U00oDOOOD@OooooDOoOoOoOo
00000000000 0000-—19980 0000 00000002300199900
0000000000000 o0o0o0000@o0oLO0O00D00D00OO0O0D0D0DDODOOOOOnO
000000019970 0
ooo000000ooo0o000o0oooo0000ooooo0o0o0ooooOoOo0mooooooo
0000000000000 0000000ODo0oOO0o0oD4000000199900
NO0O0D0DmMHACCPOOODDODOODODDOOODODO400000019980 0
1200000000000 00000HACCPO0O0OOODO0MDO0O0ODOO0OODODUDDOODODO
000Do0o00o00530001100 200200
BOOODODODODODOOO0O0OO0O00DO0OOO0000MOoooOO0o00o0DooOooOoOO0oOo0ooOoOoDODOo
0—00000000000000000000O0O000O00O0DODOD—ODooOOoOOoOoOOO
000000000 0pp330 420199700
“ooOooOoooooo0o0oOoU0ooo0o000U0o0o0oO00DMUoooooOooDUUoDooDDOo
000000000000000000000—199900 0000000000240 0 pp310
3401 20000 O
150 Sagoo SK, Little CL. Mitchell RT, “Microbiological quality of open ready-to-eat salad vegetables:
effectiveness of food hygiene training of management” J. Food. Prot. 660] 900 pp1581-1586, 2003.

59





