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ABSTRACT - The purpose of this study was to analyze microbiological hazards for plants, cultivation environ-
ments and personal hygiene of perilla leaf farms at the harvesting stage. Samples were collected from three perilla leaf
farms(A, B, C) located in Gyeongnam, Korea and tested for sanitary indications, fungi and pathogenic bacte-
ria(Escherichia coli O157:H7, Listeria monocytogens, Salmonella spp., Staphylococcus aureus and Bacillus cereus).
As a result, total bacteria and coliform in perilla leaf were detected at the levels of 4.4~5.2 and 3.4~4.3 log CFU/g,
respectively, but E. coli was not detected in all samples. Among the pathogenic bacteria, B. cereus(perilla leaf:
2.0~2.4 log CFU/g, stem: 1.4~2.1 log CFU/g, water: 0.7 log CFU/ml, soil: 4.2~5.0 log CFU/g, hands: 3.0 log CFU/
hand, gloves: 2.1~2.4 log CFU/100 cm?, glothes: 1.5~2.8 log CFU/100 cm?) and S. aureus(3.4 log CFU/hand) were
detected in all samples and worker's hand from farm A, respectively. However, other pathogenic bacteria were not
detected. This study demonstrates that perilla leaf at the harvesting stage was significantly contaminated with micro-
bial hazards.

Key words: good agricultural practices(GAP), microbiological hazard, perilla leaf
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Table 1. The kind and number of samples for microbial popula-
tion analysis from perilla leaf farms at the harvesting stage

Number of sample

Samples  Unit of sample
A farm B farm C farm
Perillaleaf 20 leaves 4 4 4
Stem 500 g 4 4 4
Soil 3kg 4 4 4
Water 1L 4 4 4
Hands 1 hand 4 4 4
Gloves 100 cm? 4 4 4
Clothes 100 cm? 4 4 4
Air 1 plate 4 4 4
Total 96
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Table 2. Thermal condition for amplification of E. coli O157:H7, L. monocytogenes, Salmonella spp., B. cereus and S. aureus

Pathogenic bacteria

Steps Cycle
E. coli O157:H7 L. monocytogenes  Salmonella spp. B. cereus S. aureus
Pre-denaturation 94°C Smin 94°C Smin 94°C Smin 94°C Smin 94°C Smin 1 cycle
Denaturation 94°C 30sec 94°C 30sec 94°C 30sec 94°C Imin 94°C 30sec
Annealing 60°C 30sec 60°C 30sec 60°C 30sec 55°C 2min 55°C 30sec 30 cycles
Extension 72°C 30sec 72°C 30sec 72°C 30sec 72°C 1.5min 72°C 30sec
Final extension 72°C Smin 72°C Smin 72°C Smin 72°C 7min 72°C 7min 1 cycle
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Table 3. Microbial population of sanitary indication bacteria and fungi in samples collected from perilla leaf farms at the harvesting stage

Total bacteria Coliform Fungi
Samples Farms Farms Farms
(n=4)
A B A B C A B C
. Perilla leaf (log CFU/g) 5.2+ 0.5 44+03 44415 43+04 35+0.1 34+1.6 4402 4.1+0.1 4.1+0.1
P Stem (log CFU/g) 58405 55404 67+0.1 4302 52+0.6 49+03 3.8+04 40+0.1 3.8+04
Cultivation Water (log CFU/ml) 38+0.1 35403 33401 21402 12405 22+0.1 13+0.1 1.5+02 1.6=0.1

environment Soil (log CFU/g)

6.6+0.1 6.7+£0.1 6.5+0.7 53+0.6 49+0.5 53+03 49+0.1 49+03 44+04

Hands (log CFU/hand)
Personal

hygiene

49+04 5.6+02 5.6+04 34+03 23+1.1 33+05 34+02 4.0+03 44+0.1
Gloves (log CFU/100 cm?) 4.1+£0.5 3.9+£0.3 3.7+£0.1 2.7+1.0 27+1.0 22+12 33+04 4.0+0.1 3.6+0.9
Clothes (log CFU/100 cm?) 3.8+ 0.2 4.6+0.3 3.7+£0.8 33+0.1 3.9+£03 24+0.7 3.1+0.1 34+03 3.6+0.7




Microbiological Hazard Analysis on the Harvesting Stage of PerillalLeaf to Apply Good Agricultural Practices(GAP) 299

N
o
off

s Fgolel 4RE AAok @ AoE B

Al A Fag YA AEY CHAEE

¢k E. coli O157:H7, L. monocytogens
= BE AR E4F HAoH, S
aureus= ZFQALS] =94 3.4 log CFU/hand, B. cereus=
A3}t Z71004 2.0~2.4 2 1.4~2.1 log CFU/g, 785
0.7 log CFU/ml, =% 4.2~5.0 log CFU/g, 7H¢191A4<1 <=9
A& 3.0 log CFU/hand, 373 2 &M & 2.1~24 ¥
1.5~2.8 log CFU/100 cm? 0.2 317 gl F-29] A
oA Bl S HFFo] T2 O FE YENSTHTable 4).
MAAA T 718 e A vAER S aweuss A
] AR oA HAEFHAL, o= AN EFS
2 3 &Y F AUYSRe] wAe Y WA o] = F
oltt. &3k, ARtellMe AEel HA oot A3 AHES

2 £2 59 4B a9 o Jx PAT 5

)
§
3
S
3
Q
=
)
[72)
o=

AE Aow dAdtEy 3 520 Al wEw AS vt
3 ER ofyRt AR ARIME S aureus7t &
= T e AR A5 ol thE AE3 A =
Ak 4] A - AYRRe] gnke & AlHA ame] F
23 Ao AgtdAn

EF AAHER] B cereuss 53] AL EFIA

2o Fo] $HEUL, HZ 7SR Y8 #4717 "R 9
A AES FARE A 59 ArAFe wEd vt

2 EH|oX B. cereus’t AEE ALE HIEO] Au|
Aol lolA 7R o] ARE-S A Fatkar, ARg-st 2t
T 5 AYAEAA olF HAE g JFAA &Y
7} mAEojof & Zlo g whghEth ZHEQl A YNk
o2 HIHI JYe LAFF 1~3 log CFU/g?H 2 &34
ANA A FAF - B EFF 7 429
3log CFU/g °lste}t vlawells w 2.0~2.4 log CFU/g

TOoZ AEH AR S5 Aoz Aekdn), spA|vk
71 9]¢l $=ojlA 3.0 log CFU/hand, 473 2] EollA
ZkzF 2.1~2.3 2 1.5~2.8 log CFU/100 cm?> 752] QA% 7}
=] MRAAN EFOZ Qg Ao WAL Yol
A = lomg APat sile] YA AelE it
Eojo} & Aot

A, B AFo M= E coli O157:H7, L. monocytogens
2 Salmonella spp.7t HEHA= FUAN 4 A
H oo s Able AES S9N HaA vA
Eof o3 WA R FAES] S
AA A |3 A Aol AuEd 8
gk YA A7 9o Aow dAdEn

A

FFLkE

A Ausge] AN FEHetS 4% 4
Z}, Table 5914 H= npe} ZFo] A 7oAl S8R FA
791 WAl (1.9~2.6 log CFU/plate), YA P &S] B,
cereus(0.5~0.8 log CFU/plate), 12] 2L °8°](1.4~2.1 log CFU/
plate)g A&t B WAHd A+ 402 YERY

Table 5. Assessment of airborne bacteria for perilla leaf farms at
the harvesting stage

Farms Average
Microorganisms (log CFU/
A B plate)

APC 1.9+0.6" 2.6+0.1 22+£0.1 22+04
Coliform ND? ND ND ND
E. coli ND ND ND ND
E. coli O157:H7 ND ND ND ND
L. monocytogenes ND ND ND ND
Salmonella spp. ND ND ND ND
S. aureus ND ND ND ND
B. cereus 0.8+02 0.5+£0.1 07+£0.1 0.7+0.2
Fungi 1.8+03 14+0.1 2.1+02 1.8+04

Ymean (n = 4) + standard deviation
IND : Not detected

Table 4. Microbial population of pathogenic bacteria in samples obtained from perilla leaf farms at the harvesting stage

S. aureus B. cereus
Samples (n =4) Farms Farms
A B C A B C
Crop Perilla leaf (log CFU/g) NDV ND ND ND 2.0+0.2 24+0.2
Stem (log CFU/g) ND ND ND 2.1+0.1 ND 1.4£0.6
Cultivation Water (log CFU/ml) ND ND ND ND ND 0.7+0.1
environment Soil (log CFU/g) ND ND ND 46+03 42+0.1 5.0=0.6
Personal Hands (log CFU/hand) 34402 ND ND ND ND 3.0+0.3
hygiene Gloves (log CFU/100 cm22) ND ND ND 2.1£0.2 24+0.1 23+03
Clothes (log CFU/100 cm®) ND ND ND ND 2.8+0.2 1.5+0.1

UND : Not detected
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