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Quality Dependence on Sanitization method of Dotori-muk
muchim in Foodservice Operations(1l)

Heh-Young Kim, Sung-Hee Ko
Department of Food and Nutrition, Sungshin Women’s University

Abstract

The purpose of this study was to estimate the microbial quality of some raw vegetables and to suggest
a safer method of sanitization and pre-preparation in foodservice operations. The production of Dotori-muk
muchim was monitored from ingredient preparation to final product and during holding at different
temperatures. Three sanitization methods were performed during the preparation with crown daisy (tap
water, chlorine water, electrolyzed water). The largest reduction of microbial counts was for electrolyzed
water (after treatment, total plate counts were decreased to 2.76 ~3.76 Log CFU/g, coliform counts were
not detected). In the case before immersed in chlorine water, Performed first washing is larger the

effective reduction of microbial counts than or not.
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Yield: 50 Portion

trimming -
cutting

imming -
cutting

@ Mixing: with seasoning
(Use disposable

() Make seosoning mixture :

red pepper powder(50 g), sugar(50 g), welsh onion(250 g),
chopped garlic(50 g), sesame oil(75 g), sesame(50 g)

Ingredient . Edible Portion(kg)
Crown daisy 0.75
Dotori-muk 35

Seasoning Mixture 0.9

Method
(@ Preparation
Dotori-muk : hold until preparationa at <7C and cutting
(ca 3X4X1cm)

Crown daisy : washing and sanitization
Method 1 (immersed in tap- water) : washing - cutting
and trimming
Method 2 (immersed in chlorine water) : washing &

immersing - rinsing(3times) -

Method 3 (immersed in chlorine water) : immersing -
rinsing(3 times) - cutting
Method 4 (immessed in electrolyzed water) : washing &

immersing - rinsing(1times) -

Method 5 (immersed in electrolyzed water) : immersing
- rinsing(ltimes) - cutting

Mix soybean sauce(400 g),

mixture in sanitary utensil -
gloves)

Fig. 1. Formulation and
muchim
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BL(FF*22R, General Electric Co, USA)E®, Al 744
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W ANEBe G2 AEF Lol 15WE B
=g Asl5 A7 A fEARL AT B9
% A9E Urold EAAAE SR AF

2. HA U A5 diH (ORP: Oxidation-Reduction Potential)”} 1,115+0.05 mV,
1) 94 2EU% Aol RAUEF £H) Zpo}d 2 2HHCIO) 78.43+1.2 ppmo] Ytk =3 B 43
A AFES FARoM i or AREHI ¢ o qEroEA FEF AFRoz AAYS L5

t 948dg 50-75 ppmog sAste] Agaact Aok

20033 wSF AT AHAC Fshef 50~75 ppm

o FE Qa7 FHE Gagdel Ha 58D AXA 3, AFHHY

A% 280 AFF B2 42 5 A8, o BE AP 28 uE ANHYor, SEIS 73

W FAETS 1M Ron, A F ARASE o 44w Y AR AAPS Fg 29 2ok

392 sk =@ 94 A% A JEARe 3 F¢

o} ohd 49T ol 4% 9 AL AN D 2847 2 =AY 24

7t 249 dARAATEH QAL =277
2) A5 A AAGANA 49 2xgd 2 Fd #39
£ Aol A2H FSE IFAFALATLNN %, 20408 Z YAWARE SFAA &8
Washing & .
Baechu Method1 (TW) Trimming Cutting
2,345 1 12345 1,2,3,4,5
Washing & ) Rinsing .
Method2 (CW | Trimming Immersing (3 times) Cutting —|
1 12,345 1 12,345 1 123,45 1 12,345
immersing 1 (gi;i':i) Cutting Mixing
1 12345 1 1,2,3,45 1 1,23,45 1 1,2,3.4,6
Washing & . Rinsi )
Method4 (EW 1) Trimming Immersing (1?;:22) Cutting [__|
1 1.2,34.5 1 1.2,3,4,5 1 1.2,3,456 1 1,2,3,4,5
Method5 (EW 1) Immersing |___| (1Ri:1irsnir;2) - Cutting
1 12,345 1 1,2.34,5 1 1,234.5
Dotori-muk Cutting
2.5 2.5
Seasoning
Mixture
2345
Number 1 for time; 2 for temperature; 3 for pH; 4 for residual cloride;

S for microbiological: and their indicate beginning and end points for evaluating or recording.

TW: Immersed in tap water

CW: Immersed in chlorine water made by sodium cloride

EW: Immersed in electrolyzed water produced from

non-diaphram type

Fig. 2. Phase in Product flow of Dotori-muk muchim at various phases in product flow
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Table 1. Measurement time, temperature, pH and residual cloride for dotori-muk muchim at various phase in product flow

, Phase in product flow . Timé(min) Food(’C) Area/Temp(C) pH . Residualcloride(ppm)
Ingrediant crown daisy N.D.b 26.4 Kitchen/25.9 6.31
dotori-muk N.D. 10.6 Kitchen/26 N.D N.D.
dotori-muk(cutting) ND. 11.5 Kitchen/26.2 N.D N.D.
Seasoning Mixture ND. 12.6 Kitchen/24.9 6 0
™ Washing 3 23 Water/20.5 6.49 0
Cutting & Trimming 1 231 Kitchen/25 6.51 0
Mixing 2 19.6 Kitchen/26 595 0
CW( 1) Washing & Trimming 1.5 233 Water/20.3 6.48 0.01
Immersing 5 21.1 Water/20.5 6.33 0.05
Rinsing(3 times) 31 235 Water/21.9 6.36 0.01
Cutting 1 24.4 Kitchen/26 6.35 0
Mixing 2.1 19.5 Kitchen/26.1 5.75 0
cw(ih Immersing 5 21.2 Water/21 6.32 0.04
Rinsing(3 times) 3 22.7 Water/22.0 6.47 0.01
Cutting 09 24.4 Kitchen/26.5 6.49 0
Mixing 2 20.9 Kitchen/26.5 5.80 0
EW( 1) Washing & Trimming 2.2 234 Water/21.2 6.45 0
Immersing 5 9.5 Water/9 6.36 0.03
Rinsing(1 times) 1.1 19.3 Water/22 6.44 001
Cutting 1.1 253 Kitchen/27 6.49 0
Mixiag 2 20.5 Kitchenf27.6 5.88 0
EwW(I) Immersing 5 8 Water/9 6.28 0.04
Rinsing(1 times) 1.1 19 Water/21.9 6.46 0.01
Cutting 1 20 Kitchen/27 6.5 0
Mixing 1.8 19.8 Kitchenf27.5 5.78 0

a TW: Immersed in tap water
CW: Immersed in chlorine water made by sodium cloride

EW: Immersed in electrolyzed water produced from non-diaphram type

b Not detected
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Table 2. Microbiological evaluation of dotori-muk muchim
at various phases in product flow
Treatments Phase-in° product flow " . Total plate

Coliforms
a b " count
Ingrediant Crown daisy 7.65 6.80
dotori-muk 2.95 1.60
dotori-muk(cutting) 3.65 1.90
Seasoning Mixture 3.03 1.78
™ Washing 6.78 3.00
Cutting & Trimming 6.02 277
Mixing 6.24 2.83
CW( 1) Washing & Trimming 6.07 3.69
Immersing 3.50 1.51
Rinsing(3 times) 3.40 1.08
Cutting 345 1.24
Mixing 3.65 1.66
CW(Il) Immersing 391 1.87
Rinsing(3 times) 378 1.76
Cutting 3.80 1.83
Mixing 3.89 1.95
EW( 1) Washing & Trimming 6.01 4.60
Immersing 2,77 N.D.
Rinsing(1 times) 2.76 N.D.
Cutting 2.75 1.08
Mixing 2.85 1.48
EW(II) Immersing 3.80 N.D.
Rinsing(1 times) 3.76 N.D.
Cutting 3.83 0.95
Mixing 3.85 1.50

a TW: Immersed in tap water
CW: Immersed in chlorine water made by sodium cloride
EW: Immersed in electrolyzed water produced from
non-diaphram type
b Samples were taken at the end of phases in product flow
¢ Expressed at colony forming unit per gram(CFu/g) of
sample mean of duplication
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™ : Immersed in tap water

CW( |) : Immerscd in chlorine water made by sodium
cloride after first washing

CW(1l) : Immersed in chlorine water made by sodium
cloride without first washing

EW( {) : Immersed in electrolyzed water produced from

nonodiaphram type after first washing
EW(!1): Immersed in electrolyzed water produced from
non-diaphram type without first washing

Fig. 3. Changes in total plate counts in Crown daisy with different sanitization method
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™ : Immersed in tap water

CW( 1) : Immersed in chlorine water made by sodium
cloride after first washing

CW(I}) : Immersed in chlorine water made by sodium
cloride without first washing

EW( 1) : Immersed in electrolyzed water produced from

non-diaphram type after first washing
EW(il): Immersed in electrolyzed water produced from
non-~diaphram type without. first washing

Fig, 4. Changes in Coliforms counts in Crown daisy with different sanitization method
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FEH BRI 276, AEAFE QA 8HA 0}3
stplew, 53 gdesd 3
AEHA Lot FFEHSL 7}
Aoz vesth Agel REyos AEHD
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2) RALE D X7l u}E .

Zy A& A 7}A BHF&E(25, 10, 3C)°ﬂ/ﬂ 1, 2,
4, 627FES RPSEN RBALE I Ate] B2 A
ANG A= Table 35 2.

o ¥4

Aewl olE Axstg = At dA AFAY A A TR ART AAR Zede 29FFY vgE
E7F JPHIL Qth(Yuko N 5 1996). ol5 & Asfjart  FAF EERREs d¥FTF 25 oF F4D
e 298 A7Y, AFE I B AAY o A9 VIENE 2HAs= 'r-v—°]‘;d EFHVPOI 37
of e 22149 09 Aol g EAS 23 g gol whel BE HALECA X ot g
o, A stre] 298 54 2 Ax¥e] FF @ T AKFHLE IUtEATG 4 %: SEe] ol
< @TEKIm MH 5 2004, Jung SW 5 1996, Jeong v NS & FeelE E%sé%ﬁ%ﬁ 10C, 3T
SW 1999)0] 853 glon, oz daFAdae  HEFA 2AZAA, dFFETE 1AIA FAG

Table 3 Effects of holding time and temperature on total plate count, coliforms coun and pH of baechu-geoneorl

g Total ‘plate count : Colifo’nns
~Holding ; : L
Tteatmentsa . Holging temperamre( C) £ Holging temperature
time(hrs) - g
25 10 3 25 10
™ Ob 6.24 - 2.83 .
1 6.91 6.82 6.67 420 4.02 3.92 6.19 628 6.16
2 7.58 6.76 6.91 4.60 4.53 3.93 6.17 6.31 6.17
4 7.85 7.02 6.90 " 551 451 397 6.31 6.28 6.15
6 9.11 7.28 . 6.91 572 463 3.85 6.23 6.19 6.08
CW( 1) 0 3.65 1.66 5.75
1 4.64 3.80 3.60 3.80 1.88 1.88 6.35 6.32 6.33
2 6.25 4.66 454 420 2.16 1.89 6.27 6.33 6.33
4 6.48 6.02 5.56 5.16 3.05 2.05 631 6.26 6.28
6 8.02 6.70 5.65 6.54 3.30 2.36 6.25 6.29 6.30
CW(lID) Q 3.89 195 5.80
1 5.57 4.40 424 341 229 2.12 6.21 6.27 6.30
2 6.61 5.62 4.34 4.10 3.34 2.30 6.19 6.27 6.31
4 6.72 6.12 5.46 5.83 341 2.97 6.20 6.28 6.36
6 8.18 6.85 5.80 691 3.96 2.99 6.14 6.30 6.33
EW(1) 0 2.85 1.48 5.88 _
1 3.60 323 332 2.35 1.95 1.96 6.21 6.25 6.24
2 4.84 331 333 2.84 2.00 1.95 6.23 6.20 6.18
4 5.82 3.70 337 332 242 191 6.38 6.18 6.24
6 6.70 525 3.80 4.60 2.80 2.06 6.37 6.23 6.13
EW( L) 0 3.85 1.50 5.78
1 4.62 4.40 4.18 232 2.05 1.99 6.17 6.18 6.23
2 5.87 4.82 451 2.76 222 2.04 6.24 6.26 6.25
4 6.40 485 4.53 3.66 2.44 2.18 6.24 6.23 6.21
6 7.48 5.16 4,59 5.80 2.88 2.20 6.25 6.21 - 624

a TW: Immersed in tap water

CW: Immersed in chlorine water made by sodium cloride
EW: Immersed in electrolyzed water produced from non-diaphram type

b immediately after cooking
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