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Establishment of Washing Conditions for Salad to Reduce the Microbial Hazard
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Abstract

The purposes of this study were to establish washing conditions for vegetable salad to reduce the microbial
hazard by using sodium hypochlorite solution and eventually to implement HACCP for salad processing. By
using the salad production line of Shinkewm Co. located in Gwacheon, Gyunggi-do, salad samples were washed
under several washing conditions (chlorine dip period, chlorine concentration, rinse time, etc.) to determine the
most effective conditions. The original washing line consisted of 3 baths (100 ppm chloiine water dip, water
rinse, and water rinse), each with a capacity of 100 L of tap water and 5 kg of salad. First, the salad samples
were washed with 100 ppm of sodium hypochlorite solution for various dip times (3, 6, 9, 12 min); however,
only a 1 log- or less-reduction in total microbial counts was achieved in all groups and the time of chlorine
water dip was not a significant factor in reducing the microbial hazard. When another water bath was added
before the chlorine, water dip (4-bath washing), a 2 log-reduction in total microbial counts was achieved. This
result suggested the importance of pre-dipping salad materials in water before chlorine treatment to reduce the
organic load on the surface of the vegetables. Coliforms were not detected at all after washing. As the
concentration of chlorine (50~150 ppm) and rinse time (0.5~2 min) increased, greater microbial reduction was
achieved; however, physical damage of the salad was observed. Finally, the optimum washing conditions for
salad were determined as 3 min-water dip, 3 min-chlorine (100 ppm) dip, 2 min-tinse, and 2 min-rinse.
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Fig. 1. Changes in total plate counts (TPC) of salad by the
washing method and chlorine dip time (data: mean of
duplicate experiment).

FF 2 A #2178 A52(2005)

A% A4 =3 8%

o WA 59 @Bl BHMA FWA & 5o &
490 8 AZE AARS Fzole AZ oI
$7189) 9% 929 FYE APt PAHYA, &
@ A= Axe Teo] FIA FAHANE AFE
= $AAE dFHAY 471F AA T oo
wEHWA dade) AZAE Tt urte Res
SEEFS

of A%, A4 A A= AEE A0 BIFY

o)

D& o oln AAF FHFE AR WA Folu 7]
B #7155 2dE Ag AY AT F fledd=
s, g4 FA A duAaRg AAste &<
o2 HolA &E #7118 AAskE Ao AHEY
Y ERH HEE Soled 23 axde AL A
Alstgoh Kim HY(2004) ¥ Kim HY 5(2004)9] B
ANNE AL G AHA ES AT e

o i &
k- i DB AAS SR A §

o] 2 MAE F9 i o
7o A48 By
3. @A =5 AW Al

9 AP g4ad A A {7E AAE A =
& AA FFo) FFF Fho TaF 8ol &
o150}, 4z AAY S ALEste] @4 FAd AHER
Frdo HAPsES AF}AA ST WA dH=
Az B FA F 0, 50, 100, 150 ppme] 4N
o M= ARS AAD H A%0% 29 IF §9
ARz AT HIE BIIFUHFEg 2). 49

pre-wash 0 50 100 150
. chlorine concentration (ppm)

Fig. 2. Changes in total plate counts (TPC) of salad after
washing with various concentration of chlorine solution by
4-bath washing (data: mean of duplicate experiment).
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Fig. 3. Changes in total plate counts (TPC) of salad by the
rinse time in 4-bath washing (data: mean of duplicate
experiment)..
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Fig. 4. Changes in coliforms- counts of salad by 3-bath
and 4-bath washing using 100 ppm chlorine water (data:
mean of duplicate experiment).
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