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Application of HACCP for Hygiene Control
in University Foodservice Facility
- Focused on Vegetable Dishes (Sengchae and Namul) -

Young-Su Heo and Bog-Hieu Lee’
Dept of Food and Nutrition, Chung-Ang University, An-sung, Korea

ABSTRACT - The purpose of this study was to evaluate the microbiological quality, and to
assure the hygienic safety of the food production in the university foodservice facility located
in Seoul in accordance with the Hazard Analysis Critical Control Point(HACCP) concepts. In
the hygienic state assessment of kitchen, it has revealed that it was very important to remove
water from the kitchen floor and to establish standard method for disinfection of cooking uten-
sils. And foodservice workers were required to have training program for the safe handling of
food and utensils since they did treat food without hygienic gloves. The kitchen layout had to
be improved because the near distance of table with heating unit and shelf might cause the
growth of microorganisms when prepared food was kept on the shelf. In terms of the time-
temperature measurement and microbiological quality assessment during each of the food pro-
duction phases, most of sengchae (raw vegetable dish) and namul (cooked vegetable dish) were
treated within danger zone for food safeness (5~60°C). It has shown that the microbiological
quality of raw materials was very much inferior at the time of receiving based on the
TPC(10°~10"), coliform(10°~10", which was not acceptable level(TPC:10°, coliform:10°) suggested
by Solberg. Microbiological growth has increased in the both of sengchae and namul consider-
ably during most of food production phase. Therefore, it is extremely important to reduce hold-
ing and serving time and to avoid treating food within the danger zone for food safeness. In
addition, the prevention of cross-contamination during mixing the ingredients with improper
equipments and with insanitary treatments by workers was also important to keep the food

safety in this specigic university foodservice facility.
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Table 1. Method for disinfection of cooking equipment

Method - Boiling  Dry g o bting Disinfectant

Group water  heating

Tableware O

Vegetable cutter ]
Cooking pot @]

Refrigerator O
Cutting board O O

Knife O O

Dishcloth O O

Table 2. Frequency for disinfecgion of cooking equipment

Number Everytime One time One time
Group after use a day a week
Tableware O
Vegetable cutter O
Cooking pot @
Refrigerator O
Cutting board O C
Knife O O

Dishcloth C
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for microbiological measurement
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Table 3. Measurements for time and temperature for sengchae at various phase in production flow

Stonecrop

Balloonflower Cucumber

Chinese Chine Sengchae

menu item Sengchae
phase ingredients stonecrop/red pepper paste balloonflower/cucumber/onion chinese chine
measurement Time Temp ('C) Time Temp (°C) Time Temp (°C)
(min) Food Kitchen (min) Food Kitchen (min) Food Kitchen
11.3
Raw Raw B 0.5 23.4 - 17.2 23.4 - 20.7 23.0
materials materials 17.7 15.4
washing 43 1.6 23.4 - - - 36 16.5 23.0
- -2
cutting - - - 35 3.4 234 - - -
Prepre- 21 23.4
aration . 900 4.0
% chilled - - - 900 4.0 40" 1440 40 4.0"
Storage storage 900 4.0
180 9.0
holding 40 19.9 234 180 9.0 23.4 360 15.0 23.0
180 9.0
Cooking seasoning 23 18.6 234 13 10.7 234 23 17.0 23.0
Holding holding 11 18.2 234 - - - - - -
Serving serving(first) - 16.4 234 - 13.1 234 - 17.0 234
= serving(last) 150 174 234 150 19.9 234 150 22.0 23.4

“ not attained
" holding at refrigerator
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Measurements for time and temperature for Namul at various phase in production flow

Bean Sprout Muchim

Spinach Laver Paste Muchim

Eolgali Laver Paste Muchim

phase S:;:;:;Z bean sprout spinach/laver paste eolgali chinese cabbage/laver paste
measurement Til.ne Temp (C) T"?“’ Temp () Til.ne Temp (')
(min) Food Kitchen (min) Food Kitchen (min) Food Kitchen
Raw Raw . A\ 12.3 13.5
materials  materials - 210 234 i 41.5 18:5 38.0 23.0
Prepre- refining - - - 28 14.2 18.5 - - -
paration blanching 5 85.3 243 3 84.5 25.0 3 82.5 25.0
& waching 13 19.5 243 26 14.8 23.0 31 16.0 26.0
Storage holding 81 24.0 243 55 16.0 21.8 34 19.0 26.0
Cooking seasoning 4 21.0 243 6 16.5 21.8 13 19.0 26.0
Holding holding 11 18.2 234 - - - - - -
Serving serving(first) - 22.0 234 - 20.6 234 - 20.0 234
serving(last) 150 23.0 234 150 210 234 150 223 234

¥ not attained

Table 4-2. Measurements for time and temperature for
Namul at various phase in production flow

Small Sesame Leaf Young Pumpkin

menu item Namul Panbroiling Namul
phase ingredients bean sprout spinach/laver paste
measurement Time Temp (°C) Time Temp (°C)
(min) Food Kitchen{min) Food Kitchen
Raw Raw 216 250 - 200 243
materials materials
refining 54 243 250 - - -
Prepre- —iching - - - 8 170 250
gj‘ram“ cuting - - - 16 190 250
Storage holding 5 877 250 - - -
waching 43 23.6 243 - - -
Cooking panbroiling 32 77.2 243 30 773 250
Holding  holding - - - 37 393 250
. serving(first) - 69.8 234 - 375 234
Serving - -
serving(last) 150 60.4 234 150 29.0 234

¥ not attained
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Table 6. Total plate count and coliforms of sengchae at various phases in production flow

Balloonflower Cucumber

Menu item Stonecrop Chinese Chine Sengchae
Sengchae
Ingredients stonecrop/red pepper paste balloonflower/cucumber/onion chinese chine
Measurement total platve coliforms total plate coliforms total plate coliforms
Phase count(CFU*g) (CFU/g) count{CFU/g) (CFU/g) count(CFU/g) (CFU/g)
R 5 R . 1.7X10° 5.5X10°
9.5X 10° 8.5 10
washing 9.6 X 10" 4.0 10° R - 9.9x10¢° 1.5X10°
cutting - - 22x 10 3.8 1¢° - -
Prepreparation 8.2 10° 5.4>10"
& storage ] 9.5x10° 6.1 X 10°
g;'rl;:l - - 7.0 10" 5.910° 3.7 10° 26X 10°
5.9x10 63X 10°
holding 7.6 X107 5.7 X 10° 5.7X10™ 82X 10 82x10° 35X 10°
Cooking seasoning 9.5X10° 8.0 10° 2.6>10° 43x10° 6.5X 107 3.4X10°
Holding holding 9.8 10° 8.6 X107 - - - -
Serving serving (first) 9.2 X 10f 35X 10f 6.5 102‘ 1.2X 10f 6.8 X 10? 44X 10f
serving (last)  9.5X< 10° 2.6X10° 6.7X 10’ 1.6 10° 8.1 10 1.5%10°

" CFU : Colony Forming Unit
" not attained
“ not detected

Table 6-1. Total plate count and coliforms of namul at various phases in production flow

Menu item Bean Sprout Muchim Spinach Laver Paste Muchim Eolgali Laver Paste Muchim
Ingredients bean sprout spinach/laver paste cal::l?zllizl/;:\tlel:;;e
total plate coliforms total plate coliforms total plate coliforms
Phase Measurement . n(CFU"/g) ~ (CFU/g)  count(CFUlg)  (CFU/g) count(CFU/g) (CFU/g)
Raw raw . . 1.4X10° 1.4x10° 3410 1.9X10°
materials materials 4010 1810 1.5%10° L5107 4.2x10° 1.0x 10"
refining R - 2.5X10° 2.6%10° - -
Prepreparation  blanching N.D* N.D 3.2X10° N.D N.D N.D
& storage washing 3.0X10° 3.0 10! 4.7X10° N.D 3.0X10° 3.0x 10"
holding 1.3x10° 24X10° 1.8x1¢’ 8.9x 10 3.7X10° 3.6 X 10°
Cooking seasoning 1.8X10° 1.4 x 10" 5410 3.6X10° 8.8X10° 8.9 10°
Holding holding 3.7 X 10° 3.9x 10° 58X 107 9.2 X 1(F - -
Serving serving (first)  2.9% 1o~f 4.6X10° 5.0 % 10f 1.5 1of 1.3 10f 7.0 10"
S serving (last) 1.6X10° 1.1x10° 5.6X10° 2.1 %10 1.4>10° 8.3x 10"

“CFU : Colony Forming Unit
" not attained
“ not detected

ZF Ao 7t & d2ox zhz) 256F, 2504, TRl B Ao BE o] APEEAS A&A Zh
2785 WRjetaL e} wiAlsks @AlolA] mIEES] A ZF 15083t 18747 F WAIELAL WA S AXHA] njAE
Q4o dofut wjA o] Frbm AlHelA FvtE 1.4X105 o] AFA o] Yoot wijo] i A Tt 7t

5.6X10°CFU/g R 7|EAE Ag W& ud<id 10X 10'CFU/g, 7.0X10°'CFU/gR 715XE et ol
FE 21X 10~83X 10'CFU/g.E B% 7ex8 23438} A 5 242 2.0X10'CFU/, 4.7X10°CFU/RE ofZ
£ Zog vepwth vt vEa oﬂvi aed &g uF BSo|Muk Z1EAE 2ol ARH o R A9 &
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Table 6-2. Total plate count and coliforms of namul a¢ various
phases in production flow

Samll Sesame Leaf
Namul

Young Pumpkin

Menu item Panbroiling Namul

Ingredients samll sesame leaf  young pumpkin

total plate total
Measurement coSnt coliforms plate coliforms
¢ (CFUMg) (CFU/®)  count  (CFUTg)
Phase & (CFU/g)
Raw Raw - 6 - 4 5 4
. . 3.0X10° 3.7X10" 3.3X10° 3.3X10
materials  materials
refining 1.2>X10° 3.6X10' - -
Prepre- ™ ashing - T 0X102 23X10°
paration T ing ; T 46X10 1IXI0
storage blanching  1.5X10° N.D - -
washing 1.6x10° N.D - -
Cooking  panbroiling N.D N.D N.D N.D
Holding holding - - 1.4X10° N.D
. serving (first) 3.0X10° ND 3.5x10°2.5x10°
Serving . y . . N
serving (last) 1.0X10" 2.0X10° 7.0X10" 4.7X10

¥ CFU : Colony Forming Unit
® not attained
' not detected

pouw HP A8 Y A ARE T
2] 540 wpe gk erde], Al 71 A
TOR vdme] SR ok skt

(2) 71 % 87) A SR Aol o 8se )
871 gk vidE AAPAFE Table 7o AAT6R3

Harrigan} McCancc”E 7)+ek &7l g M E TIE
2 AAEREH FEE 100 ecm™ 5000 TR o] vk
Tl pFEelar, 500~2,500d wWie 2X17F Fasied, 2,500
ol g Wiy FZhAERl 2XE Frratelof okal s

5 iRt = 100 em™ 100]817F Hojoks, s
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Table 7. Total plate count and coliforms evaluation of food
containers and equipment

Utensil Total Plate Coupt Coliforms .
(CFU™/100 em®) (CFU/100 cm®)
Cook's Hand 3.3x10° 1.4 %10’
Cutting Board 1.5x10° 7.0%10'
Knife 8.5x10° 2.5%10'
Serving Dish 8.3 10° 1.0x10'
Vegetable Cutter 1.0x 10" 1.7X 10
Dishcloth 3.8x 107 6.0%x10°

? CFU : Colony Forming Unit

W EA] ool FEt Foleta St oA vl
B oo, 85 295 38X 10°CFU/g, a5 6.0X
10°CFU/ge & Qbdriell o), w87 2471 9
L3 geigion zelelel &, wol, & o )E S
T 85X 10°~ 15X 10'CFU/g, a5 1.7X10'~7.0X
10'CFU/ge2 Z27F dash Aedld. ueid 1S dA
A HEIE Bole) XA W ope} AR o)
oJgt WAty WA FolE 7]goof szt

slsieoiEs X EHZE| Uy

7h A% ] AR SR, B
ccpa;g A%5E Edw FYuPe Aok Table
8-1, 820 AAISLTE 22 LEAE 242 7
o mE gl AEst Axle D AT, WA}
CCPE. MAHYEY ol PARIN BUES 95

71ZA)21 10°CAES 226 Bl At A
AME BE AREo] HEshA] £ SN A

7F Aol A7y sl A2 2AarRl 7ol AEAe o
oier iAol = ASFE wiAe] B¢ w7k &
e B 32 QPYETE obd Aol
7EEAZ7] wielnh, vAE A E ) AR

Table 8-1. Critical control point by time and temperature at various phase in food production flow

Critical control point

Time and temperature

Phase Sengchae Namul
balloonflower  chinese chine spinach laver bean sprout eolgali laver small sesame small pumpkin
stonecrop . . . It
cucumber sengchae  sengchae paste muchim muchim paste muchim leaf namul panbroiling namul

Raw materials - O O O O O Q O

Prepre paration

& s?oragi @) © = e O © © ©
Cooking - - - - - - - -
Holding O - - O O - - O
Serving O O O O O O O O

O : Criticae control point
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Table 8-2. Critical control point by microbiological measurement at various phase in food production flow

Critical control point

Microbiological measurement

Phase sengchae namul
balloonflower . . spinach . small pumpkin
chinese chine bean sprout  eolgali laver small sesame .
stonecrop  cucumber laver paste . . panbroiling
sengchae . muchim  paste muchim  leaf namul
sengchae muchim namul
Raw materials - O O O O - O O
Prepre paration
& storage - @) O - - - - -
Cooking - O O - O O - -
Holding - - - - @) - - -
Serving O O O @) O O - @
O : Criticae control point
Table 9. Control methods for critical control point AAE oA = ZE AFH, o] HiE, ulEbA e
Phase Control methods x7], o Fuke M7 BAS Arsld] waEo] 7]EH]
- receiving of materials on the serving day if otz 7AE AL} AMEE|Q o} FuHE Bxe xa A%
possible X i B
- buying materials without prepreparation(ie. w2, AR A TS g, die] B 7
Raw materials  PEling) & zE|o} v AGA A B 3%01 AZF2e] Yo} 71FA]
- requesting test sheets about the distribution 2 zasl o] gAISe] ¢ ARG} e U
route, temperature regulation, the place of 23} o) mur RO o wiAA 17] e E5] Mzl A

origin and any microbiological records for

delivered materials A8 2 = 9o ofsut Egoaint ujalo] &

=
- thorough hygienic treatment of holding con- o k) ) #@go] 7)ERE RSk CCPE AR HU
tainers, knifes, cutting boards olF 7re AW ENE CCPE EATasls WS

- separating utensils for processing and work- B o - Jere] ol
ing places according to the types of foods Table 9ol AABIAT. AR 7Fedst AT Hals

=
+ cleaning cook's hands and clothes o, gy Hr15e] e ARR] B HHE s

Prepre paration

& Storage o hi » lanching i } - .
rehnmfg ans ‘:vas 1ngb]be(9re ban]c) ing in HAA3 LFAE AR SEAZY 54 Ly, o
case of cooked vegetables(le. namu Al = So] ZAAYE 30T 4 9= BB

» holding foods below 5°C - _] s AMEES] FEYEHE Y F Ue VIEEE 8

- using cover when holding containers FEEE it AAxe] @ AFTA M AR 914

- keeping standard cooking temperature and A et 2y FARAEY AT fASGH, AB uE

Cooking fime * wearing hygienic gloves APk LAES Bol wALAL WAk AP
* preventing cross-contamination by using A E O e 718 97] W A ARLS -

clean dishes and utensils 9 ewaweh ARG 8] S ARES HAE] A

. ool O o

- holding materials in appropriate tempera- glgiet, zefeAllxe 2z &2 Eﬂf% Fefok Al

ture(ie. cold or hot holding) F517 oA 2 EARRe] At ARt 7)4LEl 7]

Holding . plrever:it.inhg crodss—com.?mination by using ZAMg o T wAOS wHET) B J& A= A

clean dishes and utensils
I STE OxE 5 7 Q)= =] e
- reducing holding time if possible By g #A OL_T" 7Re By 4718 AR vt
- wearing hygienic glove 513} HAA 7S TEAF| AL w2 A viAle] QA )

Serving - preventing cross-contamination by using 23} ekHe 25 #AE Yl BE 2218 A H| Hol

clean dishes and utensils 2= T}~ 2 F O AXO = =
B 2EkR] B W S EFoR RASIGTE ag B
* managing serving temperature(<5°C, >60°C) j
of WAk MpEE AAsok Sht

of 7% BRe WARA, EekA - oo] BAsH $3A ZAte| ez

A A WAATY 71EAE 2Ashke ol AEH

cepz AAREAUT Ao Ag, dAsAME Dol H B oATE 1998 FYUish shedrxAdne] Aes

25 Asla wF 7[EXE 2Hste] CCPE AAEHAL ol AlgE Aog ol Z1& e EyUTh
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