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Abstract

This study examined the anti-microbiological effects of chlorine treatment on the surface of fresh fruits, in order to im-
prove microbiological safety in school foodservice operations. Non-peeled fruit(strawberries) and peeled fruit(bananas) were
treated with different concentrations of chlorinated water and rinsing numbers, followed by microbiological testing. The fruits
were immersed at different concentrations of chlorinated water(0 ppm, 50 ppm, and 100 ppm) and durations(3 min and
5 min), and were then rinsed with tap water(one time, two times, or three times). The total viable cell counts of both the
strawberries and bananas ranged from 10° CFU/g to 10* CFU/g, and coliform levels ranged from 10° CFU/g to 10° CFU/g.
As the chlorine concentration, immersion time, and rinsing number increased, anti-microbiological activity increased. The
largest microbial reduction was shown with immersion for 5 min in 100 ppm chlorinated water and three rinsings. In the
strawberries, this treatment reduced the initial population of total viable cells and coliforms by 3.29 log CFU/g and to an
undetectable level, respectively, no total viable cells or coliforms were detected on the banana surface following this
treatment. However, after a sterilization treatment with immersion for 5 min in 50 ppm chlorinated water and three rinsings,
the total viable cell counts and coliform counts of the strawberries and bananas decreased to acceptable levels, based on
the microbiological standards for ready-to-eat foods. Overall, it was shown that the sterilization treatment of 50 ppm
chlorinated water, soaking for 5 min, and three rinsings provided an effective reduction in surface microbes, and enhanced
the microbiological safety of the fruit.

Key words: fruit, chlorine treatment, washing method, microbiological safety, school foodservice.

M 2 3= 7o) Q7] W&ot Zai} Fuld|A] whAdt A FE

o] st A Bl uAE 0 B Z2oh ]

ARG Ao} HAL 7738 2ol 2 g B4 2 Fo) ZARA}e) 4o} 7)o B8] 9T ALk 2o o] WA}
A ut A FA 2ol A AFEE AT 2 718 24 glol ot oddl o8 2k Aoz AAHAW,

Z AFHE Y7ot HUFE vheke] njyg B} AFE AN ago} FA R gubd o 7 WAEE P& o F

ol LAHNL 7S, AE ok Ade 3ol B ¢ Ytk AEE Usio] £8 Adle B9, B AF, ASA, 9

s ut A 2ot Fedo] 94 kAN thE FATE A 2 A, BE, 25, BEIR] & ol 294 ddelu viAARZ 2}

gl ZAAbY] o141 g R o), ole AFES Aoy L&3l3, 58 IToe 53 ), $5 $ 98 B, ¥ 7

T

B A Al 2 F(potentially hazardous food)ol] A9t L ), A% GAIMY waege] 7Fsdin, ol9elx HFA
o] ZHEA| ot HTH LT A7t Wl oz AR AN o & 2F FF ol 7 ool AT 7 Ak A=

! Corresponding author: Shin-In Park, Dept. of Food and Nutrition, Kyungwon University, Seongnam, Gyunggido 461-701, Korea.
Tel: +82-31-750-5969, Fax: +82-31-750-5974, E-mail: psin@kyungwon.ac.kr

- 176 -



Vol. 21, No. 2(2008) AUF 94 &5 5

NAaF L FAFA AE2E e dut Al 10°~10 CFU/g,
HAAT5E 10~10° CFUg 502 483 AP, =3,

AN LEE 9 - B re] oduk AFsr) 2e] & 2xl9] oul

2 - AR 94 Fest 1ol HolH B g el By
o) gl BALFE A4S 4 FABY TLARE A -
2% % 29 B0l o277 AT g Feshp
Teht F44 Bl AT AL S0 et v B
F4 #4 23, O ATSY AT TT QR FEL
29 757} Bol AE5 wae] %ol ¥ Ao ¥R

AR,

A5 Al B F8/dut AFe] el e Bade] =
olA| 1, 21Fe] HF ¥ HE THHIL YA 455 A
3] A7 Adske delel Ha sitk 53] f2lviet 44
A5 A T St F4o] AR|BhE HlEo] o} 19960l =

AA A2= 3210 19.4%°] 0Lt 20061390 = 64.5%2 2}
2314 104 Aleol] A 2155 gl et g F4] 4]
5 329 vl go] 33uE W1 o) T g2lolA A%
= dHE Y3 18RIV O S ZdskE el e AL
stk wabd gt Faol gloj Akl F2je] 948 ¢
A BHEE 93] HACCP AxElo] =HE o] w&FollA
8} F2] Generic HACCP Plan’ S 7itste] 2+ F218twel
gl 9A %, 88 F UEF I
8t F24)9] Generic HACCP Plandll A& &4 - o] A&
R A5 FeEFCCP) R AP sl foTdS 52
o FE3| AAS ths SHAAE AAlstd MA & AHFE
dee} o] EA & AFRE ARG T FEEA F5 100 ppm
Aol 5 AAS F HeEEE Ao RS 3k 9
T}, o]} ol i FloM & H|71E 2] A A9} T ¢
B aZAE F= o|83laL o o of
o] &= | i3t A5 vl-¢ v Aol E3h A4
21E2 Ao MHA da SR/ WAIE Eshe] dukA
© 2 50~100 ppm Atele] MY oA FAE A3t AL
A E37) Qe Aoz duziowy, 7

DL & = o) HH o] T A

i B S

o fif

=
AEL o o]
FolAA] 31 9Tk 25744 FU ol E Kwon 57, Oh 5,
Moon 5", Kwon’, Lee'”, Kim %7, Kim", Cho &', Kim %
¥, Kim 570 33, A, AAA, AL, 75, WEERLE, A
AR, FeF, A, MiF vl T ALFl it 9a &
A9} 45 FIto] thale} ATt B S4E AR
Fdfel 25 g AH Pl g AT 3 o] FoiA|A]
B3k

meh 2 Aol st FAelH AR B 2
719 v tid e R Aag Aol 23t mgEerE wst

AH Bl e p|AE AlA 177

& ZABlo] Wolsh 2ol 2% - AH Ae) F = sk
se, 1e) 3 whhel o] 2% - AH Aol 5 ADE AA
Shm Ak o] AS A2t A4 gare) Fush 2%
9 A= el ey olrmA sk

VR

= o
Aold b ES, FEDE 4% ()
3| ek] ALRSIATE A Sae AxAe AR HuS
o stm 4] AT 2D UERG A4 - A 2ES
A% Aol ntERS] Azgel ule gason], A
A golo] HEAL FES 2Fed BRI

2. NlRo] M A= I Mlx gk

Mg 7|9} vsiuE vl wd e 202 A
Fig. 190 YEeld e} Zo] B 25 2 AA S AAlSI 4
& AT a4l w5 wh 50 ppm F4, 100 ppm
AAer, 183 FESHtap water) 2 SIS TE AlE WHHE A
AelE 2 A5 S 10u)e] Fgrol| A 3021t o R M
2 3 O, AR E A AHTE A58 ARRSIA, A5
Fo A7 FEke] 108, AR 35T s AEE =
AR 2k AT AN AEE 1088 F2E 0%
et 13, 23], 33] AlA S 3 & AU 2 Ersiai o,
2t A REE 5T WAare] BEdslaA AREslsith

3. DjAM=C| B

1) Yt MiEs S
Fig. 19] 2% 2 A2 @AlolM Fataoz 7] 10 g
gk 3 90 mi2) BTH 0.85% A AFFE 71t stomacher
(Bagmixer 400VW, Interscience, France)= 72| Al|7]of| A 551t
A A AT S-S AT AEE A vhvbhte
735, A A] § vhoke] g e 35 R B RS
2 5218 v 747 10 g8 AF 8 stomacherol A E719f 2
& o ARSIl A2 Alsd S HirE 0.85% A
ATE AFRSIA] 10W) S H o= A3k plate count
agar(Difco, USA)9l 1 m{% pour plating o2 E3 U3,
3541 CollA] 40~48A17F ¥ A2 & B4 = colony & Al
3] colony forming unit(CFU/g)S-2 A8 T



178 Elaees
Raw Ingredient
(Strawberry, Banana)
/
Sorting
N4
Pre-rinsing
(x10 tap water, 30 sec)
\ / \/
sing in Imr;'loersmg n Im;nogrsmg in
tap water Ppm _ppm
, chlorinated chlorinated
(x10, 3 min
, water (x10, water (x10,
or 5 min) . . . .
3 min or 5 min) 3 min or 5 min)
/
Post-rinsing (1st time)
(x10 tap water, 30 sec)

\/
Post-rinsing (2nd time)
(x10 tap water, 30 sec)
W
Post-rinsing (3rd time)
(x10 tap water, 30 sec)
v/
Draining

\4
Storage

<)

Fig. 1. Flow diagram of sorting, surface sterilization and
washing methods of fruits.
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Fig. 2. Removal of total viable cell counts on the surface
of strawberry after washing with tap water.
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