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Microbiological Quality Evaluation of Foods(Ojingeochaesomoochim
: Vegetable Salad with Blanched Squid) That Went through Cooking Process
after Heating Treatment in School Food Services

Yang-Sook Kim' - Hye-Kyung Moon'

'Sangnam Elementary School, Gyeongnam 630-050, Korea
Dept. of Food & Nutrition, Changwon University, Gyeongnam 641-733, Korea

Abstract

A microbiological quality evaluation on cooked food, food materials and cooking equipment was conducted in 14 school food
services in Changwon area, South Korea for Ojingeochaesomoochim (vegetable salad with blanched squid) which went through
cooking process after heating treatment. Only 5 schools out of the 14 (35.7%) observed the sanitization criteria of the Korean School
Meals Sanitization Management for raw vegetables (concentration of chlorine solution: 100ppm, immersion time of sanitizing: 5 min).
The acceptance rates regarding the microbial standards for Korean school meals showed improvement before and after of sanitization:
for onions 57.1% vs 71.4%; cucumber 42.9% vs. 78.6%. However, garlic showed adverse sanitizing effect as the acceptance rate went
down from 42.9% to 35.7%. Blanched squid and red pepper paste was acceptable in all 14 schools (100%), while squid seasoned with
red pepper powder was acceptable in only 42.9% of the schools. Microbial results for knives, cutting boards, mixing bowls were
satisfactory, however 35.7% of sanitary gloves that were put on right before the seasoning showed poor sanitization, and this indicated
high probability of cross-contamination from the gloves. We calculated that 57.1% of the cooked foods were in accordance with the
microbial standards for Korean school meals. Therefore, it is strongly recommended to have verification process, especially on the
effectiveness of sanitization of raw vegetables, in cooking foods through cooking process after heating treatment in HACCP system of

school food service.
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Fig. 1. Processing flow chart of Qjingeochaesomoochim and sampling point,

b Sampling point of ingredient and cooked food(Ojingeochaesomoochim)
? Sampling point of cooking utensil(knife, cutting board)
3 Sampling point of cooking utensil(glove, mixing bowl)

Korean J. Food Cook. Sci. Vol. 30, No.1 (2014)



54 zops - wa)A

A 1583 EeAIZl -} e-swab(3M Co., Shanghai,
China)= ©]-&3le X =FoA FHEWHOE H|Y&E
< AFHAT T IAGEHE 4ATE ol APA7EA] xRt
3k Th 0.85% E NaCl-8-<l(Difco Laboratories, Detroit,
USA)S.= k= FAujr71A] B8] AL o g A
L3t A s 7 WEATES NSt AAX = Hd gk
o2 AASA

A HgNE 0.85% Dt NaCl-§N LS ALg3te] gahe 3
Aufl4=7kA] 3A4%E 3 HF petridish 27001 Iml 2] FH 3T
A 58S 3l 45-50C=Z A8 Plate Count
Agar(Merck kGaA, Damstadt, Germany) 18mlE 202
£rote] B8 &3l Al & 35+1CY 3]
oAl 48A41ZF wiYFSTE wigE e AT
(Changshin Scientific Co, Pocheon, Korea)E ©]-&3t A4
Skl 71 Rt 303009 W0l B 2SS A E st
455 343t G E logCFUE YERITH

@ AT
SEETE

gL 0.85% vt NaCl&qES Agste] Yshe
Hl7kA] 3148 Oy ImlE E+F petridish 270l Z}2}
Asta 1 9ol 45-50CZ FAIg Violet Red Bile
Glucose Agar(Difco Laboratories, Detroit, USA) 18mlE
FoAo g Beh & 2 &3 aAA 35+1C9 e
71014 24413 vkt AUAldTE AT MY
S e W B gtow Sl Aol et
AN F o2 A3 tHNam EJ9F Lee YK 2001).
o GuARE EH FLsA A

@ AT - A+

k= wirE FAe AP ImlE Hi petridish
2700l Z+zE Habar 1 9ol 45~50°CE F-*gF Violet Red
Bile Agar with MUG (Difco Laboratories, Detroit, USA)
18mlE FdH o2 B3t 0] 544 4 =
5 YA 2 &3 - SIAIA 35+1TCE F27]A4
24A17F vl F B2 zoneC 2 EERIZ AL
Hets WA 22 Alskith(Kim BY 5 2009). %3
365nm AR WA (DAHAN  Scientific CO,  Seoul,
Korea) oFefjollA] FEM goz el F24 3=t
S FAF o2 AU thKim BY 5 2009). ¥ Ak
< AT SAHA YA AstATh

3) O|¥E S 71
A EEFE7ES Staa2 YA B A A (Ministry  of
Education 2004)°l] 2|4 9 - BA| 59} S22 n7ldxe

ok

1222 22| 7)818 7] 4] 307 Al 15 (2014)

AT T2 TA T E2 FET]EQ] gyt
A+t 6 logCFU/g w|gE, Al 2 logCFU/g PIRE, th7:
T 3 logCFU/g "IRE, ti%+F 1 logCFU/g wITHS 2%
o2 FAR T 1FAS YIAAF VFoE AAE F
WAlTE 2 1ogCFU/g HIRE, th7d+t 1 logCFU/g H|RHS 2
oz AAHYL 2YUET= AF HEEY 100cr T
UM+ 2.7 logCFU/g wIYh, Wi i+ 2

[ ]

[y

. AE HXEe| o|ME EF

Ao AT ] AR T PAE e 2
75 Table 19 AASIATE A5 2 F dA8NA A=
H YubAlF (14700 H)= vHE 6.15 logCFU/g, £.9]
5.83 logCFU/g, 27| 487 logCFU/g, 43 3.69
logCFU/g =22 ZAMEQI 12 s e] s &
AA5(Lee YK 2004)5 EH Pls 5.56-9.28 logCFU/g,
20] 2.46-7.29 1ogCFU/g, 24°] 4.67—7.18 logCFU/g,
%3} 3.49-8.17 logCFU/gE R Ack B Ao A
Zkztol| thgk AukMldr BF Sl FE A E

X

2 2409 2.60 logCFU/g, %3} 1.84 logCFU/g, vl=
1.50 1ogCFU/g, 2] 1.43 logCFU/g, 2.2 HEF ST
TS 240 1.59 logCFU/g, %3} 1.089 logCFU/g,
20] 0.88 logCFU/g, "= 0.47 logCFU/g =22 ZHEE
Atk WS BE AARANA ASEHA ST

N

Moz MIIE|= AL AE M S O|ME =
1) ¥t
W FHe] A% Z

LA

£
R
v
B>

= A5 s flelE

Table 1, Microbiological quality comparison of raw materials
used in Qjingeochaesomoochim

Raw Material (logCFU1)/g)

N Onion  Cucumber  Garlic Squid

TPCY 14  3.69+1.13" 5.83+0.83 6.15£1.22 4.87+0.44

EB 14 1.84x1.70 1.43+1.88 1.50+£1.67 2.60+1.39

Coliform 14 108139 0.88+1.63 0.47+0.84 1.59+1.33
E coli 14 ND” ND ND ND

b Colony forming unit

? Total plate count

? Mean+SD

Y EB: Enterobacteriaceae
* ND: Not detected
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Table 2, Microbiological quality evaluation before/after sanitizing of onions used in Qjingeochaesomoochim

Before sanitizing

After sanitizing

Schol Condition of sanitizing (log CFUY /o) (IogCFU/g)

(N=14) Concentration” Time” Test paper TPC? EB” Coliform E. coli Evaluation® TPC EB Coliform E. coli Evaluation
A 50 3:10 use 4.08 343 3.40 ND” Reject 3.18 3.80 3.67 ND Reject
B 120 2:57 - 220 ND ND ND Accept 1.00 ND ND ND Accept
C 100 5:00 use 2,15  1.71 ND ND Accept 2.04 ND ND ND Accept
D 30 4:11 - 523 492 2.00 ND Reject 4.70 3.98 1.71 ND Reject
E 120 5:30 use 4.58 3.30 ND ND Reject 432 320 ND ND Reject
F 0 5:00 - 2.83 ND ND ND Accept ND ND ND ND Accept
G 10 5:20 - 470 ND ND ND Accept  3.04 ND ND ND Accept
H 140 4:30 - 296 148 ND ND Accept 287 ND ND ND Accept
I 110 2:42 use 4.15  3.60 2.96 ND Reject 348 2.04 1.65 ND Reject
J 130 3:59 - 265 ND ND ND Accept 262 ND ND ND Accept
K 100 5:34 use 358 270 2.46 ND Reject 328 ND ND ND Accept
L 130 5:10 use 323 130 1.18 ND Accept 293 1.30 ND ND Accept
M 100 5:43 - 341 ND ND ND Accept 251 1.00 ND ND Accept
N 40 7:00 use 587 338 3.11 ND Reject 420 ND ND ND Accept

Accept ratiog)(%) 57.1 714

" Concentration of chlorine solution (ppm)

Immersion time of sanitizing (minute:second)
Colony forming unit

Total plate count

EB: Enterobacteriaceae

By microbial standards for non-heating process food
” ND: Not detected

Accept ratio(%)=(number of accepted sample / number of total sample)x100

Korean J. Food Cook. Sci. Vol. 30, No.1 (2014)



56 o wd%

o] HACCP Al2=Hl H=
]3] HACCP Al&eo] Al
sholsfjol & TRV} YS Ao

2 AsdY. Sugdas AEst AL A%
48 #23 Kim NY(2010)2 A0 AlF - 25 7]

% 100ppm, HAAZE 58S AAA Fh
Sl ZAMNE 32710 5 9.3%<%1 37Hael] Bttt
I BIg b Utk EAES ALY AFH - AES
CCPE Z 33l Jota A4 JFes sl
ZLEC] &5 FE} JAAARE 7]E tigt o]s7t
FE3AY o] E53717F o8& AEllA A%S 3t
I Qlo] &% AWt #A4 ¥okal 9 AXIT

StalgA oA AREStE HAEE S A(test paper)
HAS o] &3ste] FEE SAste WHold vEE
o g2 AHestA Fwsr7t oleleH, S| wet
A7F 2 = Atk wEbA A sE AFAE A
Feld &sA0) G 34T &9

Fe B3 BE
e AFETE Folof sn), A7k

IS ol &

ol » l;)ll‘ i Ho rlr

2) 20|

gl Qo A= A -5 vAE FE HrHEAE
Table 30| A|AEATE A 2 & Q0] IWHAHTE
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A 2.84 logCFU/g, Lal 1.88 logCFU/g, MalolA 2.15
logCFU/g 2 AZHAS tid1S BE ARdA4 A=
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Table 3, Microbiological quality evaluation before/after sanitizing of cucumber used in Qjingeochaesormoochim

Before sanitizing

After sanitizing

Scﬁool Condition of sanitizing (log CFUY /o) (IogCFU/g)

=14 Concentration” Time” Test paper TPC” EB” Coliforms  E.coli Evaluation” TPC EB Coliforms E. coli Evaluation
A 40 4:05 Use 7.08 585 5.40 ND” Reject 511 332 1.70 ND Reject
B 170 2:57 - 6.00 ND ND ND Reject 400 1.70 ND ND Accept
C 100 5:00 use 6.60 ND ND ND Reject 420 ND ND ND Accept
D 30 5:15 - 562 ND ND ND Accept 351 ND ND ND Accept
E 120 5:45 use 556 240 ND ND Accept 2.86 2.56 2.30 ND Reject
F 10 5:30 use 520 ND ND ND Accept 474 130 ND ND Accept
G 10 3:56 - 359 ND ND ND Accept ND ND ND ND Accept
H 210 6:10 - 592 ND ND ND Accept 4.04 ND ND ND Accept
I 180 3:14 - 6.04 ND ND ND Reject 4.15 ND ND ND Accept
J 10 2:30 - 580 251 ND ND Reject 426 ND ND ND Accept
K 100 5:34 use 623  3.18 2.84 ND Reject 523 299 ND ND Reject
L 130 4:40 use 634 2095 1.88 ND Reject 420 0.70 0.70 ND Accept
M 100 5:00 - 645  3.08 2.15 ND Reject 4.18 ND ND ND Accept
N 40 7:00 use 518 ND ND ND Accept 291 0.70 ND ND Accept

Accept ratio”(%) 4.9 78.6

Concentration of chlorine solution (ppm)

Immersion time of chlorine solution (minute:second)
Colony forming unit

Total plate count

EB: Enterobacteriaceae

By microbial standards for non-heating process food
7 ND: Not detected

A E 2] ek 3| A] A 30 A 12 (2014)

Accept ratio(%)=(number of accepted sample / number of total sample)x100
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Table 4, Microbiological quality evaluation before/after sanitizing of garlic used in Qjingeochaesormoochim

o] &% Fol 23

Before disinfection

After disinfection

(SI\(;E(I)Z; Condition of sanitizing s CFU /%) (IogCFUrg)
Concentration” Time” Test paper TPC? EB” Coliform E. coli Evaluation” TPC EB Coliforms E-coli Evaluation
A 100 350 use 752 ND”  ND  ND Reject 654 ND  ND  ND  Reject
B 120 1:00 - 852 281 ND ND Reject 7.51 230 ND ND Reject
C 100 5:00 use 7.28 ND ND ND Reject 638 ND ND ND Reject
D 10 4:42 - 696 3.83 ND ND Reject 7.57  4.96 ND ND Reject
E 120 5:05 use 6.61 3.18 1.75 ND Reject 557 3.53 2.30 ND Reject
F 10 4:10 use 530 245 2.11 ND Reject 534 ND ND ND Accept
G 10 1:30 - 6.89 4.5 2.04 ND Reject 423 349 1.85 ND Reject
H 125 6:30 - 398 ND ND ND Accept 364 1.74 0.70 ND Accept
I 180 5:36 - 6.08 230 ND ND Reject 4.81 1.70 ND ND Accept
J 130 4:35 - 576 ND ND ND Accept 5,69 ND ND ND Accept
K 10 3:20 - 475 ND ND ND Accept 4.11 030 ND ND Accept
L 130 5:10 - 5.08 1.00 0.70 ND Accept 5.04 238 0.70 ND Reject
M 0 1:00 - 543 ND ND ND Accept 6.04 140 ND ND Reject
N 40 7:13 - 590 0.70 ND ND Accept 395 3.04 2.99 ND Reject
Accept ratiog)(%) 429 35.7

Colony forming unit
Total plate count
EB: Enterobacteriaceae

” ND: Not detected

Concentration of chlorine solution (ppm)
Immersion time of chlorine solution (minute:second)

By microbial standards for non-heating process food

Accept ratio(%)=(number of accepted sample / number of total sample)*x100
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YK 5(1995)2 6.57 1ogCFU/g2] & 2AEE BAsIH
o JR% EFsta AE-E%(Korea Food and Drug
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Table 5, Microbiological quality evaluation of red pepper powder and red pepper paste used in Qingeochaesormoochim

Red pepper powder

Red pepper paste

School ( 1ogCFU"/g ) ( 1ogCFU/g )
(N=14) 2) 3) , . .4 . : iond)
PC EB Coliforms E-coli Evaluation TPC EB Coliforms E-coli Evaluation
A 808 218 ND” ND Reject 743  ND ND ND Accept
B 7.15 3.28 2.79 ND Reject 7.83 ND ND ND Accept
C 7.26 1.71 ND ND Reject 7.91 ND ND ND Accept
D 491 3.51 2.81 ND Reject 7.53 ND ND ND Accept
E 6.97 2.20 ND ND Reject 6.60 ND ND ND Accept
F 5.88 ND ND ND Accept 6.23 ND ND ND Accept
G 6.20 ND ND ND Reject 6.46 ND ND ND Accept
H 5.75 2.30 1.78 ND Reject 6.82 ND ND ND Accept
I 3.72 ND ND ND Accept 6.08 ND ND ND Accept
J 5.38 ND ND ND Accept 7.18 ND ND ND Accept
K 5.68 ND ND ND Accept 5.90 ND ND ND Accept
L 4.95 ND ND ND Accept 5.81 ND ND ND Accept
M 7.11 ND ND ND Reject 5.85 ND ND ND Accept
N 3.68 ND ND ND Accept 7.00 ND ND ND Accept
Accept ratio” (%) 429 100

9 ND: Not detected,

A E 2] ek 3| A] A 30 A 12 (2014)

CFU: Colony forming unit
TPC: Total plate count,
EB:Enterobacteriaceae,
By microbial standards for Food in non-heating process,
By microbial standards for fermentation Food,

Accept ratio = (number of accepted sample / number of total sample)x100



shaale] e zel A e A9 ol A Aol et nyBet B4 57t 59

t}. Shin DH 5(2001)°] A=A X n3F74e] Hit Table 6, Microbiological quality evaluation of blanched squid
AWkA|HF9= 7.35 CFU/gZ Kim MS 5(2000)2] 23 24 used in Qjingeochaesomoochim

Fob FAFSI T Ay a5l HEEE F I School logCFU"/g Evaluation”
- - e . - - valuation
56~70%7} LEAA A FQ3F 2-8-& 3= Bacillus sp.©l (N=14) TPC®  EB” Coliforms E-coli
1%t Z(Lee IM 5 1996) 0.2 11540] =& AukAlF 7 A ND ND ND ND Accept
Ze JANERORA WA FA7|EIE 2pEsE B ND ND  ND  ND  Accept
= Aoz AlgEr) C ND ND ND ND Accept
D ND ND ND ND Accept
= = E ND ND ND ND Accept
4. §|Xl @%l0{o| O|AE = A
! ) ot l- 182 =2 ) o F ND ND ND  ND  Accept
19 Az B2 egold) el viAE EAe B 6 N» ND ND ND Acoen
& A, dubAle] TatellA 12 CFU/g, MatelAl 0.7 H ND ND ND ND Accept
CFU/g9l 71% °l8t2 A& 2y E AE I 12 ND ND ND Accept
2 FUh i, g, BlAlTS BE StalolA J ND ND ND ND Accept
AEHA FAth webx Fe Eoll vA= FAol 93] K ND ND ND ND Accept
Aol ARl EAEHE mAEEC] T FEOE L ND ND ND ND Accept
Aasl= AL ol M ND ND ND ND Accept
N 0.7 ND ND ND Accept
5. Z2|EF2| D|ME BAM Accept ratio’(%) 100
20]9} ¢kule] Adho] AleE | EFQ L Tulo : CFU: Colony forming unit,
el AT EAE B4 Ase ® 7o) ANsigeh 2 ) [P Toul plate count
o ATE A9l3 137HJ—J7—(92 90/)0"}\1 n) A= EAo] ATt ) EB: Enterobacteriaceae
N = b 270 = e o ) By microbial standards for food after heating process
ZHZ=FHo gk 7|0 AsE o} Ldukao] 3.60 % Accept ratio(%)=(number of accepted sample / number of total

sample)*100

Table 7, Microbiological quality evaluation of cooking utensilknife and cutting board) used in Qjingeochaesomoochim

Sehool : Knife(logCFU"/100cm’) Cutting board(logCFU"/100cm’)
TPC? Coliforms E-coli Evaluation” TPC Coliforms E-coli Evaluation
A 3.60 1.35 ND? Reject 2.93 1.25 ND Reject
B ND ND ND Accept ND ND ND Accept
C ND ND ND Accept ND ND ND Accept
D ND ND ND Accept ND ND ND Accept
E ND ND ND Accept 1.52 1.00 ND Accept
F ND ND ND Accept 1.69 ND ND Accept
G ND ND ND Accept 3.06 ND ND Reject
H ND ND ND Accept ND ND ND Accept
I 1.04 ND ND Accept ND ND ND Accept
J ND ND ND Accept ND ND ND Accept
K 1.00 ND ND Accept 0.59 ND ND Accept
L 0.80 ND ND Accept 247 1.28 ND Accept
M 1.10 ND ND Accept ND ND ND Accept
N ND ND ND Accept ND ND ND Accept
Accept ratio” (%) 9229 929

" Colony forming unit

? Total plate count,

¥ By microbial standards for food contact surface

Y Not detected

% Accept ratio = (number of accepted sample / number of total sample)x100

Korean J. Food Cook. Sci. Vol. 30, No.1 (2014)
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Table 8, Microbiological quality evaluation of cooking utensilimixing glove and mixing bowl) used in Qjingeochaesomoochim

Mixing glove(logCFU"/100cm’)

Mixing bowl(logCFU"/100cm’)

Sehool TPC? Coliforms E-coli Evaluation” TPC Coliforms E-coli Evaluation”
A 5.18 436 ND* Reject ND ND ND Accept
B ND ND ND Accept ND ND ND Accept
C ND ND ND Accept ND ND ND Accept
D 3.04 ND ND Reject 323 ND ND Reject
E ND ND ND Accept ND ND ND Accept
F 3.66 ND ND Reject 1.30 ND ND Accept
G ND ND ND Accept ND ND ND Accept
H 1.40 ND ND Accept ND ND ND Accept
I 3.70 ND ND Reject 1.00 ND ND Accept
J ND ND ND Accept ND ND ND Accept
K 2.58 ND ND Accept 1.00 ND ND Accept
L ND ND ND Accept ND ND ND Accept
M ND ND ND Accept 2.30 ND ND Accept
N 3.63 2.98 ND Reject ND ND ND Accept

Accept ratio” (%) 64.3 929

D Colony forming unit

? Total plate count,

3 By microbial standards for food contact surface
Y Not detected

2 Accept ratio = (number of accepted sample / number of total sample)*x100

logCFU/100em’ 2.2 Z3}5le] BAF e Aoz Byl
th OE A StadlA iyt A AEHA &
kL, thAETY A9E B4E-1.04 1ogCFU/100cm’
2 HAEH Zo] JAHoE AYHE AR ZAESIY
o =0k 9A ARE AT 1371392.3%) 014 FIAAE
Fdo] A3 AAE Bt AnAE thdHTH o
A AEFHSIEH Uigt 7|Fo] HFstH o It
AlTo] 2.93 logCFU/100em’ .2 7]1&S %343tk o
2 A FadME g W AEHA @43k,
PAFTS BAZE~247 logCFU/N00cm’ 2.2 ZHZE o]
7k flAH o2 AP EE HoE FrEAL
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28 A3 F87160 dis) nAE A A A3
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T7F AEREER 387159 2.7 logCFU/100cm’ S
293519t TS At N oA 3 87]5S =3
Atk AA 147000 F 970 0L(64.3%) 3 715l Atk
ZAY 147) St g2l Aol A ARSRE 738 Ak BT
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Table 9, Microbiological quality evaluation of cooked
Qjingeochaesomoochim

School 2 1(:;% Sl Evaluation”
TPC EB Coliforms  E-coli
A 6.28 2.81 271 ND Reject
B 6.52 ND” ND ND Reject
C 5.08 ND ND ND Accept
D 6.69 ND ND ND Reject
E 5.18 ND ND ND Accept
F 6.08 ND ND ND Reject
G 5.58 2.04 ND ND Reject
H 5.66 1.60 ND ND Accept
1 5.08 ND ND ND Accept
J 5.99 ND ND ND Accept
K 4.49 1.00 1.00 ND Accept
L 5.74 1.30 ND ND Accept
M 4.56 ND ND ND Accept
N 5.40 2.41 2.46 ND Reject
Accept ratio(’)(%) 57.1

D
2

CFU: Colony forming unit,
TPC: Total plate count,
EB: Enterobacteriaceae,

3)
4

By microbial standards for food after heating process,

> ND: Not detected,

% Accept ratio(%)=(number of accepted sample / number of
total sample)x100
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