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Microbiological Evaluation for HACCP System Application of
Green Vegetable Juice Containing Lactic Acid Bacteria
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Abstract This research performed to evaluate a production processes reporting by the HACCP system of green
vegetable juice products, containing lactic acid bacteria, stage of processing raw materials agricultural products and
production facilities of general bacteria and pathogenic micro organism. General bacteria are found from four samples
of storage of agricultural products at process stage and water was detected 8.67~14.67 CFU/ml. However, all
samples were detected less than 105 CFU/ml as a legal standards after the process of UV sterilization. For the
outcome of experiment of E.coli, E.coli O157:H7, B.cereus, L.moonocytogenes, Salmonella spp, Staph.aureus as the
food poisoning bacterial, E.coli was detected until UV pre-step process in storage process and B.cereus was detected
partly till 1st washing. Since all bacterial, Yeast and Mold are detected in main materials, pre-control method is a
necessary to establish for decreasing with a number of initial bacteria of main materials and it is considered to
establish the effective ways of washing and sterilization such as production facilities for cross contamination
prevention of bacteria and Sthaphylococcus. Based on above results, the process of UV sterilization should be
managed with CCP as an important process to reduce or eliminate the general and food poisoning bacterial of green
vegetable juice products, including lactic acid bacteria. Therefore, it is considered to need an exhaustive HACCP plan
such as control manual of UV sterilization, solution method, verification, education and training and record
management.

Key Words : HACCP(Hazard Analysis Critical Control Point), manufacturing process, hazardous factor analysis,

lactic acid bacteria, fermentation
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[Table 1] production processes of green vegetable juice containing lactic acid bactera

materials

subsidiary materials

!

!

I 1 warehousing

I 2 warehousing

|

J

I 5 custody

6 custody

!

!

| 9 thawing I

residual chlorine 2ppm

I 10 selection I
|

I 11 precipitation I
|

I 12 cutting I
|

13 sterilization
(CCP1-B)

!

I 14 Pulverizer I
!

I 15 extraction/filtration I
!

16 UV sterilization
(CCP2-B)

|

(4th Pulverizer)

(100mesh)

(20 4 /min below)

(temperature :

water

packing materials

!

!

I 3 warehousing

I 4 warehousing I

|

!

7 custody

I 8 custody I

-1~1C)

17 mixture and cooling

!
18 the first packing

(CCP3-P)
!

polyethylene

19 Box packing

!

I 20 custody I (5C below)
I

| 21 release | aoc below
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Table 204 H=un}e} Zch

A1 4.37x105 CFU/M, 5T 5.60x105 CFU/mE, Su]i}a]
343106 CFU/m7} 7&Elo] BE aiilzo] 56
log CFU/ME 27| n|gE857} A Uehglth Ed §
22l 8.67~14.67 CFU/MLQ] QlubA| o] AZE Q). 13}
AATAT AN, 22 ARBHIME SAE

= =

[ 2] Alz23dd dutdlet, <=y} At/ S84
[Table 2] Standard plate count, Coliform group and Yeast & Mold number of production processes

production processes

Yeast & Mold

Sample

Standard plate count

Coliform group(CFU/m¢)

(CFU/mE) plate count(CFU/m{)
Angelica utilis Makino 3.50x10° 7.50x10 7.67
storage of agricultural kale 4.37x10° 6.60x10 ND”
products carrot 5.60x10° 5.33 4.33
a wild parsley 3.43x10° 5.47x10 7.33
source of water 13.33 ND ND
primary washing 14.67 ND ND
water

second washing 14.67 ND ND
water of packing 8.67 ND ND
Angelica utilis Makino 1.45%10° 5.23x10 533
kale 8.13x10* 6.33x10 ND

primary washing .
carrot 6.47x10 3.67 4.67
a wild parsley 7.47x10° 4.33x10 4.33
Angelica utilis Makino 5.63x10° 4.27x10 7.33
precipitation kale 4.20x10* 5.33x10 ND
residual chlorine carrot 3.53x10° 233 0.67
a wild parsley 8.53x10* 3.37x10 1.33
Angelica utilis Makino 1.40x10° 4.33x10 1.33
kale 3.49x10* 5.47x10 ND

second washing .
carrot 2.50x10 2.00 ND
a wild parsley 6.73x10* 2.60%10 ND
Angelica utilis Makino 1.62x10° 4.40x10 ND
kale 3.57x10* 5.33x10 ND

extraction/filtration .
carrot 3.50x10 2.00 ND
a wild parsley 6.73x10* 3.43x10 ND
Angelica utilis Makino 1.22x10° 4.27x10 ND
kale 3.40x10* 5.37x10 ND

mixture and cooling .
carrot 3.33x10 233 ND
a wild parsley 6.40x10°* 2.57x10 ND
Angelica utilis Makino 2.47x10" 2.33%10 ND
kale 4.47x10° ND ND

UV sterilization R
carrot 3.43x10° ND ND
a wild parsley 6.67x10° ND ND
Angelica utilis Makino 2.37x10" 5.67 ND
kale 4.43x10° ND ND

the first packing R
carrot 3.53x10° ND ND
a wild parsley 7.47%10° ND ND

Z=: ")ND:not detected. Unit:CFU
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L dil et daErle shglon ddde £ 2A AR H AL 559 AR i vdE
SV &= 1.22x105 CFU/mER o403 AlF37d0l M Al o3kela] wsto]] #gt At A Ao it 342 &

>

Ik WA 71EAE 2akelo] dEEiglct ST Aol
A2 o|Zo)l= Ao ATt 2.47x104 CFU/m A

SN, WA ALY g FulvE e Aol 42
4.43x103 CFU/m, 3.53x103 CFU/m¢, 7.47x103 CFU/m{o]
AEE| o] AJAAHTA o] = B HA7|F2]Q] 105
CFU/mE o]5l2 HAEF At Kwon S[19]0] Bt UV

[E 3] A=FHY NF5F

[e)
o] AukA|2=7} WA 3.6x103~9.7x103 CFU/ML, 7|
3.7x103~2.7x104 CFU/ME WA 7|Zo|5}2 7FA3t
43 A5k

£ e O yg

[Table 3] food poisoning bacterial of production processes

production Sample Escherichia E. coli Bacillus Listeria Salmonella  Staphylococcu
processes P coil O157:H7 cereus monocytogenes Spp. S aureus
Angelica utilis Makino 2.50x10 ND" 0.67 ND ND ND
storage of kale 6.60%<10 ND 1.00 ND ND ND
agricultural
products carrot ND ND ND ND ND ND
a wild parsley 5.25x10 ND 0.67 ND ND ND
water ND ND ND ND ND ND
Angelica utilis Makino 5.47x10 ND 1.00 ND ND ND
kale 6.07 ND 1.33 ND ND ND
primary washing
carrot ND ND ND ND ND ND
a wild parsley 4.67 ND 1.67 ND ND ND
Angelica utilis Makino 4.00 ND ND ND ND ND
precipitation kale 4.67 ND ND ND ND ND
residual chlorine carrot ND ND ND ND ND ND
a wild parsley 2.67 ND ND ND ND ND
Angelica utilis Makino 433 ND ND ND ND ND
kale 4.67 ND ND ND ND ND
second washing
carrot ND ND ND ND ND ND
a wild parsley 233 ND ND ND ND ND
Angelica utilis Makino 433 ND ND ND ND ND
kale 4.67 ND ND ND ND ND
extraction/filtrati
on carrot ND ND ND ND ND ND
a wild parsley 3.59 ND ND ND ND ND
Angelica utilis Makino 2.79 ND ND ND ND ND
mixturlf; and kale 1.56 ND ND ND ND ND
cooling carrot ND ND ND ND ND ND
a wild parsley 1.67 ND ND ND ND ND
Angelica utilis Makino ND ND ND ND ND ND
kale ND ND ND ND ND ND
UV sterilization
carrot ND ND ND ND ND ND
a wild parsley ND ND ND ND ND ND
Angelica utilis Makino ND ND ND ND ND ND
kale ND ND ND ND ND ND
the first packing
carrot ND ND ND ND ND ND
a wild parsley ND ND ND ND ND ND

Z: YND:not detected. Unit:CFU
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ulEeRe] FRE AriEel fE AFER
Escherichia coil, E. coli O157:H7, Bacillus cereus,

uE  Of
El]

[# 4] A2 34

juice containing

Listeria monocytogenes, Salmonella spp, Staphylococcus
aureus A1 A= Table 39+ Zth ¢85 HAME Q11 &
Bgrgolxl digate] A FUdellAl 2.50x10 CFU/
ml, ALy} Zojfe]o A Zk2E 6.60x10 CFU/M, 5.17x10
CFU/mtgEEglon, Gat §olXe AESHA 48k
ok E3h HUE, AY, 7Y oAl Bacillus cereus+=
27} 0.67 CFU/mE, 1.00 CFU/mE, 0.67 CFU/MEX] &

ik E3E 12} A|FFA A= 1.00 CFU/ME, 1.33 CFU/
™, 167 CFUm AZEolch UVARESA Aurel &
3} WZFEA7A] Escherichia coil= Z}Z} 2.78 CFU/ME,
1.56 CFU/M, 1.67 CFU/MA AZx]Qict. KFDA[21]9]
XA} o] A1} Bacillus cereus’} HEE9a,
AT EH ol Tl AFEFES BEHA gt
o, AR Bl Aehs 44 o] 092 9)
& % glonE o FYARE ARFgel o217t
A gH 0w HFaors Aoz g

(¢

3.6 MZA|Me| mHO|MSE

SSARAA AAH7] 2 AR, 2571, ¥,
UVAt7], 2371419 dutAlot, didtt, S5l 5%
olo] AHAI= Table 49} L AlAdH]= WAL,
A, aret Zu= 72k 7.00 CFU/M™, 3.67 CFU/
£, 0.67 CFU/mt HE&E|glom, Aad7|Aol= duthl+
I} tfAFto] ZHzE 6.00 CFU/ME, 2.67 CFU/me, f1o}
ol HEEA oottt B3 YutAle] o= 2t
Z7]0)| 2.00 CFU/m, Wz}7]o] 0.67 CFU/me7} AZE Q)
own, Ymz] Aujol= HEE X ottt o] A= Park
Sl22]0] st JA3)F Az E woto] ofgh njAY

3

2 A1 Aol Aol7k QAL ol SR Al Al
oF 55 Azl glojAl Al ofgt nAE 4 Aol
A ] 2 A Aol 515 A% Al

o=l tishAf OWUP Ao AZbEr.

8 B AEAde] QubilFe, oA, et Be] AYA
[Table 4] Standard plate count, Coliform group, Yeast & Mold plate count
lactic acid bacteria surrounding environment(facilities)

examination results of green vegetable

facilities

extraction of green

washer cutting machine . refrige-rator UV sterilization packing machine
. vegetable juice
Test item
Standard plate count 7.00 6.00 2.00 0.67 ND ND
Coliform group 3.67 2.67 ND" ND ND ND
Yeast & Mold 0.67 ND ND ND ND ND

plate count

Z: ")ND:not detected. Unit:CFU
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[Table 5] food poisoning bacterial examination results of green vegetable juice containing lactic acid bacteria

surrounding environment(facilities)

facilities extraction of green
washer a cutting machine vegetable Ju%; e refrige-rator UV- sterilization ~ packing machine

Test item
Escherichia coil 4.67 1.67 ND" ND ND ND
E. coli O157:H7 ND ND ND ND ND ND
Listeria monocytogenes ND ND ND ND ND ND
Bacillus cereus 2.67 ND ND ND ND ND
Staphylococcus aureus ND ND ND ND ND ND
Salmonella spp. ND ND ND ND ND ND

Z: "ND:not detected. Unit:CFU

[ 6] Ats T73 55 ARAAEY 35deht &
A7
[Table 6] Air-born bacterial mean numbers examination
results of green vegetable juice containing
lactic acid bacteria in workplace

Test item Standard plate  Coliform Yeast & Mold
count group plate count
Facilities (CFU/10¢m)  (CFU/10¢) (CFU/10cm)
Raw material 37,00 533 133
storage
Wasing room 34.67 3.33 ND
Cutting * Extracti 15.00 ND ND
on room
Packing room 1.33 ND ND
Product storage 2.67 0.67 ND

Z: "ND:not detected. Unit:CFU

3.7 HZAEQ AlEZ=EH

AzA ol AlF7] 9 de7], 24571, W27], 24
Aabt7] 271A19] AlSEatol g AF A= Table
53} ek AjFdulel duvlo HEE it 2
7} 4,67 CFU/mE, 1.67 CFU/mio] HZ&E]9lom, A2 7]
4] Bacillus cereus”} 2.67 CFU/M HZE| 111, YA A
Ao HEER] ¢kol KFDA[28]9] HilAle} Zho]
Hw A Aoz el e Hof F3Uch

3.8 71 FE4slA

U8 F 9 AFA, dd g
of oigh AvtAlF W i, Klkaroll it Ad
T}= Table 63 Zrh A¥AFS YBRAILOA 37.
CFU/100m, A|ZHA! 34.67 CFU/10ow, Huk 9 2=
15.00 CFU/10ow, A4 1.33CFU/100m, A|E2F112.67
CFU/10em HZE| Gt} E3F tht-2 Aualeh A%

5
th. Al YR AN 1.33 CFU/10erHZ& 59
AR A 9 254, 294, AFFrME 4

54 ghseh el ek AL o
R, Aol wE AEHAOU FATL T

Mol el Wes Ao vepdr
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