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A Study on the Quality Depending on Sanitization method of
Raw vegetables in Foodservice Operations( I )
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Department of Food and Nutrition, Sungshin Women’s University
Korea Food Rearch Institute’

Abstract

The purpose of this study was to estimate the microbial quality of some raw vegetables, and suggest a safer
method for their sanitization and pre-preparation in foodservice operations. Baechu-geotjeori was monitored from
the ingredient to the final product, during different holding temperature. Three sanitization methods were
performed during the pre-preparation (tap water, chlorine water and electrolyzed water). The largest reduction in
the microbial counts was shown with the electrolyzed water pre-preparation (after treatment; the total plate
counts decreased to 3.34-4.06 Log CFU/g, coliform counts decreased to 1.40-1.45 CFU/g). Prior to immersion in
the chlorine water, washing was first performed to see if the was a larger effective reduction in the microbial

counts.
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Yield: 50 Portion

Ingredient Edible Portion(kg)
Baechu L5
Seasoning Mixture 0.95

Method

(D Preparation: washing and sanitization

Method 1(immersed in tap water); washing - cutting and trimming

Method 2 (immersed in chlorine water): washing & trimming - immersing - rinsing(3times) - cutting
Method 3 (immersed in chlorine water): immersing - rinsing(3 times) - cutting

Method 4 (immersed in electrolyzed water): washing & trimming - immersing - rinsing(ltimes) - cutting
Method 5 (immersed in electrolyzed water): immersing - rinsing(Itimes) - cutting

garlic(50g), sesame 0il(100g), sesame(50g)

@ Make seosoning mixture: Mix soybean sauce(400g), red pepper powder(100g), sugar(150g), welsh onion(100g), chopped

@ Mixing: with seasoning mixture in sanitary utensil(Use disposable gloves)

Fig. 1. Formulation and cooking methods of Baechu-geotjeori.
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Washing & .
Baechu Method1 (TW) Trimming Cutting
1 2.3.4,5 1 ,2,3,4,5 1 ,2,3.4.5
. Washing & . Rinsing N
Method?2 (CW | } : ) ; ||
2 Trimming fmmersing (3 times) Cutting
1 ,2,3.4.5 1 ,2,3.4,58 1 ,2,3,4,5 1 2,345
| Methoda (cwl) Immersing (2‘22:2‘:) Cutting Mixing
1 .2,3,4,5 1 ,2,3,4,5 1 2,3,4)5 1 ,2,3,4.5
: Washing & immersing Rinsing )
| Methodd (EW | ) Trimming (1 times) Cutting
1 ,2,3,4.5 1 \2,3,4,5 1 .2,3,4,5 1 2,3,4.5
5 1 Immersin Rinsing Cuttin
| ___MethodS (EWIL) | :
rsing (1 times) e
1 1,2,3.4,5 1 ,2,3.4,5 1 1,2,3.4.5
Seasoning Mixture

1 2,3,4,6

Number 1 for time,; 2 for temperature; 3 for pH; 4 for residual cloride; 5 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 Baechu-geotjeori at various phases in product flow

- 669 - Rh 22 B5H8 ] A|208 A 62.(2004)



126 oA A4
3) v AE A

Fig. 20 FEA|& 2742 Al A AHT A&
st ZTHBFF, WEATZTE SZsH A
3 2%l o3 Ads FEEHE A
. Alge FZ F 25z4 FHHHE F9
(stomacher sterile bags)ol AT F 0.85% A&
A4 225mlE E 31 Stomacher Lab Blender(TMC
Lab-Blender LB-400G)E o] &3t H3ASA]H
249 wgd wel ExgRes, IFEEF
ZZstAnh. BT 2YAHZT A VA BILE
10, 3C)ell A 1, 2, 4, 6A|ZF&<SH HASHHA
AlZbel wWE WBE AAE A A

=]
=

A)
&

=

=

(25,
BEges 9
Al 5F T

=X H & Table 13}

oA olgHE AARY AAYA &

S B F2 7D

3

=)

Z}. )
#, m5 vgE
0Cel &3t9 2

249~270C9 F3 W AedA Rzt

A8 £33} Aol Y3 A FRreEE 47
237C2A ol A7) HFzgrde 4
MR A AN s dARY HF 2
£ 10CRT ¥4tk 74 A% 9 59y &

2AZkE FESF AHo] 10802 JbE gston,
NAAH F o £25F F97t 164802 713
AA ol dFVANE 19 oF 1,7008 & F4
st SaFALAA dvkd AAHFAAE 27
9o 4AZE 100ppme] FaFol 53 A
Wel 7 FFL YSE FPAW, A+
82 ARG 4 £ 199 95 39
22 FEEZ HaF ol A A A
PF HZo 288 Agto] F I3 FFEOE 7
A9%n RIS B ATANE 94

OJXH.‘::':_ 9 z7

4ol

~6

4
2 5ol

2

al

P

$a

A &
]

o

T}

—_—

[‘

L-lr‘i oiN

P
=

AE0
A=

Table 1. Measurement time, temperature, pH and residual cloride for baechu-geotjeori at various phase in product flow

Mean(Repetition=2)

Treatmentsa ~ Phase in product flow Time(min) Food(’C)  Area/Temp(’C) pH Residual cloride (ppm)
Ingredient Baechu N.Db 23.7 Kitchen/249  6.51 0
Seasoning Mixture N.D. 20.2 Kitchen/249 6.2 0
™ Washing 55 233 Water/21.1 6.57 0.01
Cutting & Trimming 25 24.1 Kitchen/25.3  6.51 0
Mixing 2 22.8 Kitchen/26.8 6.2 0
CW(I1) Washing & Trimming 35 229 Water/21.3 6.68 0
Immersing 5 223 Water/22 6.40 0.06
Rinsing(3 times) 2 24 Water/21.5 6.98 0.01
Cutting 1.6 24.1 Kitchen/26 7.01 0
Mixing 1.5 234 Kitchen/26.1  6.24 0
Cw(I) Immersing 5 22.6 Water/21.5 6.50 0.05
Rinsing(3 times) 2.1 22.8 Water/21.9 6.88 0
Cutting 1.5 232 Kitchen/26.5  6.83 0
Mixing 1.6 227 Kitchen/26.5  6.28 0
EW(I) Washing & Trimming 52 214 Water/21 6.57 0
Immersing 5 83 Water/9 5.46 0.03
Rinsing(1 times) 1.1 20.6 Water/21 6.70 0.01
Cutting 1.2 25.3 Kitchen/27 6.71 0.01
Mixing 1.3 23.7 Kitchen/26.6  6.33 0
Ew(l) Immersing 5 92 Water/8.5 553 0.04
Rinsing(1 times) 1.1 22 Water/20.9 6.75 0.02
Cutting 1 24 Kitchen/26.8 6.73 0.01
Mixing 1 23.6 Kitchen/25.5  6.35 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 baechu-
geotjeori at various phases in product flow
Mean(Repetition=2)

Treatments* Phase in Izroduct Tot:acl)ugiate Coliforms
flow (Log CFUjp (og CFUID)
Ingredient Baechu 7.62 6.80
Seasoning Mixture 3.40 1.23
™ Washing 5.70 5.46
Cutting & Trimming 6.33 4.77
Mixing 6.24 3.88
CW( 1) Washing & Trimming 6.77 4.59
Immersing 4.10 2.18
Rinsing(3 times) 4.06 2.24
Cutting 431 228
Mixing 4.46 2.30
Cw(lty Immersing 4.43 2.78
Rinsing(3 times) 4.42 27
Cutting 447 2.74
Mixing 4.45 2.77
EW( 1) Washing & Trimming 6.13 522
Immersing 353 1.48
Rinsing(1 times) 342 1.45
Cutting 3.34 1.46
Mixing 3.63 1.70
EW(I) Immersing 3.52 1.44
Rinsing(1 times) 3.47 1.40
Cutting 351 143
Mixing 3.64 1.75

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
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- after first-wahing
. , CW(1!) : Immersed in chlorine water made by sodium cloride
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Fig. 3. Changes in total plate counts in Baechu with
different sanitization method.

Baechu immersing Rinsingl1 times)
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Fig. 4. Changes in Coliforms counts in Baechu with different

sanitization method.
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Table 3. Effects of holding time and temperature on total plate count, coliforms counts and pH

Mean(Repetition=2)

Holding Total plate count(Log CFU/g) Coliforms(Log CFU/g) pH
Treatments” time(hrs) Holding temperature(C) Holding temperature(C) Holding temperature(C)
25 10 3 25 10 3 25 10 3

™ 0b 6.24 3.88 6.20
1 6.28 6.13 6.11 4.74 4.78 4.48 6.16 6.28 6.16
2 7.67 7.08 6.87 5.91 5.83 5.52 6.17 6.31 6.17
4 7.88 7.57 6.92 6.13 5.85 5.53 6.31 6.28 6.15
6 8.81 7.47 6.97 7.38 5.54 5.51 6.23 6.27 6.08

CW(I) 0 4.46 2.30 6.24
1 4.80 4.59 4.57 3.88 3.11 3.04 6.35 6.32 6.33
2 5.92 4.72 4.63 4.40 3.24 3.00 6.27 6.33 6.34
4 7.98 5.70 4.61 5.18 3.81 3.32 6.31 6.27 6.48
6 8.44 6.36 5.76 6.27 3.48 3.67 6.35 6.29 6.35

CW(II) 0 445 2.77 6.28
1 5.02 4.83 4.84 3.60 3.29 3.20 6.23 6.31 6.32
2 6.70 5.11 4.94 3.88 3.68 3.51 6.28 6.40 6.40
4 7.65 5.02 4.95 4.40 3.93 3.65 6.39 6.38 6.45
6 8.86 6.53 5.36 6.41 3.70 4.00 6.24 6.28 6.44

EW(I) 0 3.63 1.70 6.33
1 3.86 3.85 3.84 1.92 1.66 1.67 6.41 6.45 6.44
2 4.85 3.78 3.83 3.78 1.85 1.61 6.53 6.43 6.39
4 6.89 422 391 4.83 2.65 197 6.51 6.39 6.34
6 7.67 4.87 4.54 541 2.74 2.98 6.39 6.30 6.34

EW(II) 0 3.64 1.75 6.35
1 391 3.85 3.84 2.78 1.86 1.84 6.18 6.18 6.24
2 5.59 4.77 4.27 3.73 1.90 1.88 6.34 6.25 6.25
4 6.65 5.40 423 5.06 2.18 1.85 6.44 6.31 6.34
6 7.62 5.90 4.48 5.78 3.15 2.51 6.37 6.26 6.35

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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