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Study on improvement of food storage and facilities
management on a bonded warehouse for efficiency in

inspection of import food

Ji-Hun Jo

Department of Food Science and Technology,

Graduate School, Pukyong National University

Abstract

The objective of this study 1s to develop method of  food
storage and facilities- management on a bonded warehouse for
an inspection efficiency-of imported food.

This stud is based on the Korean domestic bonded area
where are divided as two types of warehouse and container in
storage of imported food.

Also, this study is collected a lot of data, met importer and

manager of bonded warehouse and CY and then experiment



about microbiological state of boned warehouse. We
discussed about management manual of bonded warehouse
and container with some experts.

A part of these results will hold a symposium about safety
of imported food on manager of bonded warehouse and
container in Gyeong sang nam-do on January, 2011 and
make a information pamphlets about storage facility and
management of imported food.

These results of this study will prevent from deterioration an
imported food in storage, improve an inspection efficiency of
imported food, and keep a safety of inspector.

We strongly believe that these results of this study will
benefit the Korean domestic safety on imported food in its

early establishment.
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Table 1. Distribution of aerobic bacteria in airborne

microbes in the food storehouse

aerobic bacteria in airborne micrones (CFU/10min)

IT I-1 o+ IO-1 m< -1 v+ V-1 MEA

YT
q T9 q T9 q 9 4 T4 N
SPI, SP7, SP2,  SP2 SP1, )
A SP12 12 12 16 19¢d
2 26 1 10 22
SP4,2 SP1,
B 8 10 34 2 0 2 9, 114
8 4
S SP5, SPI,
7} C 13 15 15 42 17 12 159
6 4 1
L
SP1
= 37 19 10 20 4 30 ’ NT NT 19%d
F D 1 9
SP2,1 SP1, SP1, .
E - 18 95 4 23 10 6 30
55 11 11
SP2 SP1 SP1
36 5 : 39 18 ' 15 - 9 cd
F 2 24 17 Y 927 22
G 64 63 70 24 62 88 69 85 57" 65
h H 70 78 32 80 46 134 121 120 83 85P
=
166
I 99 123 38 275 325 | 108 361 134 31 ;

D Same letter in each row was not different significantly at the 5% level using Duncan’s

multiple range test *p<0.05“in ANOV.A. test.
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Table 2. Distribution of Fungi: in airborne microbes in

the food storehouse

Fungi
Group (7h) Group (4)

A B C D E F G H I
&+ * ND ok ok * *kokok ok ND ok
179 ND * ND *kokok ok ok ok ok *kokok
;—; Hok * Hok Hok Hok Hok * Heokok ok
o9 Kok ND ND Kok Kok skokok kok kskok *
I-1 ND %ok ok Serre g E33 %k ok *
T4
m+4 ND ND k% ok k% Kk * Kk *
II;—?;]I kok ND *k % * Kok kok ok kok
V7Y ok Hk * - Hokok *k * Heokok ok
IZ;@; ND K ok i ok *kokok * % o ok

Y ND: not detected

2)

3)

- not tested
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1 AARE Fig. 190 YerATy 2b AFdad s A3 A
HAER-o] diAld S ARy, BFAACIILE)e ANE

AFaE 3.25~359 1logCFU/10em®, B2 &R A Zais 293~3.40
logCFU/10cm™ C21& BA#13= 336~343 logCFU/10em’, D2
EZRAET 264~2.99 logCFU/10cm’, EA1E W A4 113 284~351
logCFU/10cm™ , FA#FBAZ 1.94~245 logCFU/10cm’] 21 3L
ZAAZH W) GAERAFE 303~319 logCFU/10cm”
, HAZERAFIE 296~3.04 logCFU/10cm?, IAE R A=
2.39~252 logCFU/10cm®| S}, 2t A FFamd 439 S SA A
S & A3 ZF skl AFEFI dlelA 7o p<O.05el A oA
A7F vrEbA] okt HIAAAIM O L) T A QAR L) &
A AEd 3& Table 30 YeEFHATE HIAAAICFLE) T &
AA (I L5)2 p<0.05l A Ho2 27F yelgA] ekgk=dl, ¢

= HIAGIARHILEIR T A AR el UhgkA

27



28



Aerobic bacteria (logCFU/g)

3
2
1
0
159 239 3+ 4324
Swab (10cm X 10cm)
Fig. 1. Distribution of aerobic bacteria in food ehouse (7} group : A)
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Fig. 2. Distribution of aerobic bacteria_in food storehouse (7} group : B)
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Aerobic bacteria (logCFU/g)

a a a
a “
1729 279 3ng 47

Swab (10cm X 10cm)

Fig. 3. Distribution of aerobic bacteria in food storehouse (7} group : C)
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Aerobic bacteria (logCFU/g)
[ S}

0
1724 239 324
Swab (10cm X 10cm)
Fig. 4. Distribution of aerobic bacteria in food sto (7} group : D)
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Aerobic bacteria (logCFU/g)
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Aerobic bacteria (logCFU/g)
[ 8]

I
179

Fig. 8. Distribution of aerobic bacteria.in

a
27 37 47
Swab (10cm X 10cm)
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Table 3. Distribution of aerobic bacteria in the food

storehouse
Aerobic bacteria
Group (7h) Group (1}
A B C D E F G H [
79 334 293 336 289 324 224 | 3.03 3.00 2.52
279 3.59 3.12 340 299 284 234 | 3.19 299 2.50
379 3.25 3.21 343 2.64 293 245 | 3.18 3.04 2.39
479 348 340 3.37 - 3.51 1.97 | 3.07 296 248
MEAN  3.42% 3,17 3.39* 2.84% 3.13° 2.25° | 3.12° 3.00°¢ 2.47°

Y Same letter in each row was not different significantly at the 5% level using Duncan’s

multiple range test *p<0.05 in ANOVA test.

2)

- not tested
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Table 4. Distribution of Escherichia coli in the food

storehouse
Escherichia coli (CFU/cm?)
Group () Group (4)
A B C D E F G H I
179 3 6 4 ND 4 ND ND ND ND
279 2 NDv 4 ND ND ND ND ND ND
379 ND ND ND ND 3 ND 4 ND ND
479 3 4 4 = % ND' /. ND [ND ND ND
MEAN 2 3 3 ND 2 ND 1 ND ND

Y ND: not detected

2 not tested
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Table 5. Distribution of coliforms in the food storage

Coliforms (CFU/cm?)

Group (7h) Group (1}
A B C D E F G H I
179 21 6 12 32 4 ND 8 ND 4
279 33 ND 4 ND ND ND ND 4 ND
379 ND 4 ND ND 23 ND 27 ND 4
479 25 22 8 - 16 ND ND 36 4
MEAN 20 16 6 8 11 ND 9 10 3

Y ND: not detected

2)

- not tested
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3. AFHAGL U HaFd 25 vAESHA HA

3.0. %51 FebAel W AES 94y

FAbA el AAekar e AFFLL 9LelA 15659 ghef
AL AMFHsto] wAESHS AAGHE A 235 Table 6
of YetAtt. AAS-(Nelurnbo nucitera)oll A AEH  dWkA|
WFE 85x10° CFU/go A ghebAl 16% 5 717 e #he
Vet 93, A E(Arratylodes  japonica - koidzumi)S  3.2x19°
CFU/ge. = 7H 2 38 WEtHSl 1 9] k4] A 5o A
= 1.2x10°~4.3x107 CFU/g o2 1 kol vehutth gk 155
o TS FAMe A}, BEANRubus coreanus), w23
(Lonicera japonica - Thunberg), 3}= & (Morinda citritolia), %
¥ *(Sepia esculenta), w5 (Liriope platyphylla), =<k
(Paeonia japonica)ol A= o] HEHA) v} 181} L
o] gofAel A= 1.0x101~7.5x10° CFU/go] A& = At ot
TS A Ao o531, Sk, WiEE, WAt s HEY
A kot m1o9] deFAlel A= 25%10'~25%10" CFU/g ] 4

ZH At A 15Fe] FAEELTTES A A 3%
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Table 6. Microbiological evaluation on medicinal herbs

(unit: CFU/g)

Aerobic  Escheric . St. Bacillus
X K . Coliforms Salmonella
bacteria  hia coli aureus cereus
RS
(Glycyrhiza 20x10*  15x10'  2.0x10° ND ND ND
uralensis)
217
5.3x10" ND 7.0x10" ND ND ND
(Rubus coreanus)
A
, 85x10°  1.0x10'  2.3x1¢° ND ND ND
(Nelurnbo nucitera)
h <
(Arternisia princeps 2.0x10* 7.5x10° 2.5x10* ND ND ND
var. orientalis)
Az
(Artermisia capillaris ~ 30x10°  65x10%—4.1x10° ND ND ND
Thunberg)
=
(Polygonatum 17x10°  55x10°  3.2x10° ND ND ND
odoratum)
o3t
(Lonicera japonica 6.2x10* ND 2510 ND ND ND
Thunberg)
AR
(Clematis 31x10° | 1.0x10°  1.2¢10% ND ND ND
mandshurica)
33
. 1.8%10* ND ND ND ND ND
(Morindacitritolia)
IR
, 1.1x10° ND ND 1.0x10° ND ND
(Sepia esculenta)
wiEE
» 1.2%10" ND ND ND ND ND
(Liriope platyphylla)
i
(Arractylodes japonica — 3.2x10° 7.0x10 3.1x10° ND ND ND
koidzumi)
R
o 1.2¢10° ND ND ND ND ND
(PQ(:’OHIQ Japomca)
e
(Atractylodes 14x10°  6.0x10°  44x10° ND ND ND
Japonica)
e
(Atractylodes 43x10°  1.0x10°  2.9x10° ND ND ND
Japonica)
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Table 7. Microbiological evaluation on agricultural products

(unit: CFU/g)

Aerobic Escherichia . Staphylococcus Bacillus
. . Coliforms Salmonella
bacteria coli aureus cereus
2} .
ARA 1.3X10° ND 1.0x10! ND ND ND
(Brassica juncea)
=}7]
27 1.3x10° ND 1.0x10% ND ND ND
(Sesamum indicum)
Az YA EF 0|2
el 1.1x10* ND o ND ND ND
(Alliurn cepa)
EEF
(Phaseolus vulgaris var. 1.5X% 104 1.0% 101 N 102 ND ND ND
humilis)
ERE
(Pteridiumagquilimum var. 5.9%107 1.0%x10? 4.0x10? 3.0x10? ND ND
latiusculum)
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Table 8. Microbiological evaluation on processed
food (unit: CFU/g)
Aerobic Escherichia .
bacteria coli Coliforms
IA} o] -2 1.0x10! ND ND
NA} o] f-2] ND ND ND
PA} o] -2 1.5x10! ND ND
MA}L o]-4 ND" ND ND
ARFNEF 1.0x10" ND ND

Y ND: not detected
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