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The Microbiological Assessment of a University Foodservice Establishment, and
Hazard Analysis for Quality Control of Fried Fish Cake Soup Preparation

Kyung Rew, Jeong Mi Kim and Tong Kyung Kwak

Department of Food and Nutrition, Yonsei University

=ABSTRACT =

A sanitary quality of a university foodservice establishment was assessed in terms of time
and temperature, pH and Aw, and microbiological evaluation. Critical control points  during
various phases in product flow of fried fish cake soup were identified using hazard analysis
concept. The results are summarized as follows :

1) Time and temperature data indicated that phases of holding ingredients at room tem-
perature after cooking, and hot~ holding of soup before assembly were critical.
2) pH and Aw values were in favorable for microbial growth.

3) Microbiological data indicated that microbial quality of ingredients was in poor

condition. A holding practice of cooked ingredients at room temperature might provide the

chance for microbial contamination and multiplication. Hot - holding time and temperature

of soup should be strictly controlled to assure the food safety, since the microbial quality of
serving food can be directly influenced by the hot~ holding temperature of soup.

4 ) Microbiological test results for food containers, equipments, working surfaces, and suppl-
ies indicated that sanitary conditions of earthenware, gloves, wiping cloths and cutting board

should be improved promptly.

5) Critical control points identified were : ingredients, pre — preparation, post - preparation,
and holding before assembly and service.

6 ) Guidelines for the effective quality control program for this operation were suggested.
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625kg ;8% 113kg
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2L ¥o| 248 wWaa Zo) &R AF 2L 79 59 4L 98A
= moE = = ¥3% 257 (Omega heat- prober digital thermo
Badish Peeling & _ | o . )
FL JI 1 i‘_—-‘
Cutting Boiling Holding
1 1,23 1 1
1 1,2 4,5
Egg Boiling Removing shell
& Cutting
1 1,2
1 1,2,3,4,5 1 1
Friedw—m—}—m—? [ Holdirﬂ—‘ Assembly & Service
fish cake utting olling h | g ssembly
1 1,2 1 1,23 1 1 1,2 3 1,23
4,5 4, 5 4,5
| Tangle || Washing |— Boiling |—— Cutting ’______—-————
1 1,23 1 1,2 1 1,23 1 1
4,5 4,5
Green —@ Holding
onion 1 123 1 1
4, 5
Dried | Soup Hot -
sardine boiling holding
1 1,2 1,2 1,2
3,45 3 4 34
Basic Pre - . R . Assembly &
ingredients preparation Cooking Post - preparation Holding Service

Numbers - 1 for time ; 2 for temperature ; 3 for

microbiological ; 4 for pH and 5 for water activity ; —and
their positions indicate beginning and end points for evaluating or recording.

Fig. 1. Phase in product flow of fried fish cake soup menu item ; schedule and points for recording time

and temperature, making microbiological sampling, and measuring pH and

Aw.
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4 WA 2~3 At T oo 34 s
AYLE WF (12~60T )2l HE (126T )ol A 2]
Ho2 EAAE0 HAT Longree™ o ojad o
g Mo Ao "o HA 2x& Staphyloco-
ccus aureus 7} 4.0~6.7C, Salmonella’= 6.7C fecal
streptococci = 5.6C, Clostridium botulinum 9] Type
A BE 10T, Type E & 33T 2, Closwridium per-
fringens & 12~15T, Bacillus cereus = 10T, Vibrio
parahaemolyticus = 15C2 3o} £3) g ¥
479 HA FAL2=s A@Ao 2, A oA
e ZF $AUs BRe W wresst Az
242C 9} 276CE ALoA 15~2A7F W5l pg 7
AW Aol Aztaiet

&S seam tabled]A =37 rasle PIFLex
¥ 767Teoln], o] 2E4X] Rowley 5" o] AA @
H2g mo EFLEQ 60T ool oL}, 70.9~ 942
C2 H& B45E Hd 93, 53 FAAN Y &
4 2xE ¥ 6L6TE Hojxj =HJoH oY o
A 540~666TE He UAE Bo FYA o) =
Be AANZ (T02~3A7 158 ) steam table ojA] &
A=, F4 BAlY 24 2EE nEHE FEo L

3240 - 3573 —

[e)

5o AFH o2 o EH B 60T oj4fe 2EFE o
g FAa7) dME TR 257 BT A

A3 @gslolol & Ao B

2)pH 2 Aw:

o= YamAe] z vA M AHS A& pH
9 Aw 2% ZA3E Table 20} A stk

pHel W= w4 E AEe Faio AFL F&
Aoz A Jed, UrPy vPESe pH 68
~7294 HH AHFo] o]FojAH, INFo 2 2F
5 34¢ fushs AT pH 45 olstol A F40] o
AR, 9w Mol 2 wAle 240 g pH
2% 2%, ASF AJe pH (79) 7} a1 3
% (pH 6.4) 7} 37t e A& AYsnE B 2Al)
veld pH ¥9E u4E F49 37 pH$Fo|Y
=3

3 FALNA ATHE B2 AFe A
A APAol UYe NESE 10 Awe HARe =
Aol 228 Ao Feid Y, A AT A4
Ao a3 FA Aws 0.90~0.91 o]0 S, aereus =
0.84~0.92, Salmonellay 0.93~0.96, Escherichia coli

Table 2. Microbialogical evaluation, and pH and water activity measurements of fried fish cake soup at

various phases in product flow

Phase in product flow® Food item Total plate count® Coliforms® pH Aw
Pre - preparation
Washing Tangle 3.70 x 10° 119 7.1 0.96
Cutting Fried fish cake 1.48 x 108 1125 7.1 0.93
Radish 3.26 x 10° 1,100 6.4 0.98
Cooking
Boiling Fried fish cake 7.38 x 103 <3 7.0 0.97
Soup 2.63 x 1039 <3 6.8
Radish 120 x 1029 < 3 6.4 0.98
Post - preparation
Cutting Egg 570 x 102 < 3 7.9 0.97
Tangle 7.35 x 102 45 6.9 0.97
Holding
(Room temp.) Mixture® 227 x 104 < 3 7.1 0.96
Hot ~ holding Soup 327 x 103 < 3
(Steam table )
Assembly & Service
Service (first ) 491 x 103 <3 7.0 0.97
(last ) 457 x 108 <3 7.0 0.97

a)Samples were taken at the end of phases in product flow.
b)Expressed as colony forming unit per gram( CFU/g ) of sample ; mean of duplication

c)Expressed as most probable number per gram

(

d)It was estimated from counts outside the 30~ 300

e)Include fried fish cake, radish, egfg,
or

purpose before adding hot soup service,

and tangle ;

N/g ) of sample ; mean of duplication
late range
olded each ingredient was mixed for sampling
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AREE FHH 42N BAPw vABE F4q
AEY 2%, pHE AwE AFSA Hm2 Wi g
§ Ha el wk=al A ool o)
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N MAE 24

Longree®® = A1Z o) nj4g 249l %— 2ag& HrEso|
falAdE 2 indicators BN X F H@ T4 niAT
T FE EAste $o] Es /‘}%%C’r-‘— o,
FIHA e} Abgo) AF Fo MAEE FAL Y
ZBhed Qo) Aol 7le s, Yutmez 7t
T9F 20 R 7HA Rol AMEHI JlomE B AY
Mz o) F7hA THe AHgstAh

1) & A

2T kel 24 gAA AHGE Alge g ol
AE E4Y 27 Table 26 AN A 98
& #ol7] Aol H3Ag de EF HB #57f 148x
10°CFU/g (o)t w9} M) olw, =3 ol o
AdT £ 1125 MPN/g (|3t &9 A ) ol Yot
ul% Georgia o] FRANA A& guideline®® of
&t dF Aele] fied fish cakes o] mjs TR
@ 5o dFET 48 247 L0x10* <30,

L #e ¥ EF B 25 F1/2002
280U 1 $E £ WolYT FHE ol 4
Fo B A% B BB FFY WFILE FeA
] N

\l
O

B8l Ao, AL g AdF vAEARQ
Fdol d3dgnt tMivke 2ste R ¥ BFE A
W A LT F7b HasAE, ok 7hdA
PN HF 2xr HE 982Cq 9 AT, g Y=
=% =uts 28 AMREdenE ogo Agd A
SE B 3t

29, 73, Alntg Age stada g FAe
A AN 2AZAE Ragedl, S48 99 =
S 2/ 249 A8 ¥F Yy FHE 227X
1040104\:} ol MEANYS o, dAlul, ATy B
g YHAINA F1 FASNAA o] wRFo

ib‘i AP BAYAAM mAEY F2o] Yoyt

o e mE, #4 9N S48 TAELE 2E] 4

A ¥ EdUE AT AT —

Table 3. Microbiological evaluation of food
containers, equipment, working surfac-
es, and supplies

Total plate count Coliforms
(CFU/ 1000k) (MPN/1000#)

Stainless steel ware 480 <3
Dishes 150 <3
Earthenware 4,100 <3
Frying kettle 30" <3
Steam jacketed kettle 5* <3
Serving tray 300" <3
Bowl ( for mixing) 90" 14
Bowl ( for boiled rice) 5 <3
Cutting board 4,200 93
Knife 960 4
Gloves (gum ) 53,000 23
Gloves { cotton ) 1,300,000 4,700
Wiping cloths 40,000 1,300

* It was estimated from counts outside the 30-300
/ plate range

&A= steam tableoA] B wo 2=2 WA 3

B33, HEAL AAE GEALEH FAHE
249 nl4EH FAL FPAAE Ak
@)aw, 717, £ 2 87

2 A AHgHE J)7s g, 8§ 2 871
W& AA g WAE HA Aals Table 30 A A5 o
1t} Harrigan 3} McCance®= 7], 4] 2 £7)
of s A EAQ 4:{;% et zo] Brsgch
EF 9 g4 om® @ Sniwte BEYue =E

1, 5~25&= AJAL "UQE &n, 2B5o4d e =
42 = 1% AFetelol doa g0 dPEFE 5
& 100cm® % 100]317 =ojob v, U ¥l

A Selob FEw STolBL AL, oG FEOL
B stainless steel 217], A}7]3A], steam jacketed
kettle, 72 2o.&, wj2 ¥ (serving tray ), %& &
& 1%e XE 4% IV Svte® uEE s
FEoIW, 22 AABL 8789, Hu)7) ( earthen
ware), =}, 1 9G3, WYY, P
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Qto] wiEE o] A E|ojol & Fo2 nr)
Cremer 9} Chipley? = ou)d) FAANES A3 D
Qe viglel roast beef A FANA 7T FHHe
U4 E FHAME AN G As, 25cm’Y BE BB F
FE WE 2Ro] 15, Lo AR} 560, o] 2,400,
Erke 3,000 o2 YD, AT EE oFF R
E AEHA gyt Hasigr

4) 9929 By

2929 HuBglN AAFe) ARE CINER
9 o) WA, AHEHR Eot, Bge WYE 4
A7k wgtom, B9 2@ AREL oM 2z
HadE WAL &5 % 4847, pHe Awrt )
NE o) A% B0l HnE critical & VAR

AR 2922 9% 44 BWF critical con-

trol points = AF, AXAGA, FAdA 2 F4
A n@vAz AFd ¢ U

oldel Wg Fiue] NEA g HACCP
model & Alg3le} ENg B A3 AAP critical
control points & E&H o2 P37 Y3 e 2
2 Hg AT

(1) 29 FojA F2o AFL 238 F HF9
TEA Aol T2, FEAALE FANE AL
FBAAZL o]fo] ARE AE WA Ao 27w,y
EA A #BA4e AA F29 #9o] o|RojAck A
=3

2) 1A % FAATY AFdAdNY 2F A=
g AGAAE duf ol & M E ARHE T A
v, 8F % 87150 sMH ez Aa, HFHY
HE FE FAL & Yook A B3 & AU
HHAUAN AHEEE Enke Ao YRelmz 4
T FF7F B T E S49 71387t 922 plastic
ARE = ojol Aow, NF £53 Hi AL 2
g2 AEFE AAEI] Ao M LS50 AAS
olfoldeol Ak & 299 IS WuEY 2
BEY Lo A3 2Q HAE A 158 A4 uy
Aol AMR-sojol Ax, AlgstE 71 F, 4y, £39
87159 FAY 25L A3 2 AHE)le BE A
AP P AFA Mol & gFoFol ok

@) 288 4L FA87d Basts gA e 2A
HoZ YUY 24 AREL RUY wo 25 7.2
Col3l, 60T o] g #AZ + golot &} ol8 9
MM E 2zt A BAlCl A Aldo] zFojHor A
3 42 28 #F F "ed 4 AZEL WA
4 HAEF e YA HAF R ol w5 o

Ae WAl ola MR 24 sl AP
u) A =) ook )

(4) 22" 249 FAZ Heo2 Ad AFHE
£A449 EAE v4EA, 253, 4¥HA Eao)
o 2 AL 9T WPoRA F W AN e %
g 58 @ Fe g9z & Aojn, o2 98 A1
& Ao Zt3old A A7 B o] FoiH
o AL, EF FA Ate Agste T&H EA9
g7} olgolAol Ark /

(5) 299 M 9B L oS A AF VR
o Exg sdstciol Ak o] 2 YAMEFYLE
A A7Ho2 A% 2 AR A&, A
9FEg oz @ dNaz AE Peto) A
o Aow, AAZ ANAA AE AFEH et
EE 8e@ A4 2 870 AFI RFolAor Atk

2 o

thet 4] Alde 4 AHE Fr1Er] f8A 2
P3e) A BAG 5 AT 2 2EHH 23
pH 2 Aw33, u4E ZHALE 4Alslq HACCP
model o] 98] B4, #Hre Age vgny 2o

1) 2842 2 &=4H &4 49, A88y =2
A5 AR SAS FE ReaANA A 3
gt atHEL

2)pH 2 Aw §3 A3, digy A vdE
Fao] H§ 2ok

3)&4d dg vdE Y A, S vAE
A o] WAZE wgdth B3 X F F4A 2¥9
Aola ZAZE Ao HAHeE vAdE 2 2
Z4 7137t &kl

4) 8= Aol AMREE 717, HY], &2
71l oig vAE £ A3 Sy, 33, TR
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