30

2019 5






2019 5









13

29

55



30

Amalia Widya Rizky



EPA

LTLT

30

Amalia Widya Rizky

26

HACCP

UHT

I1ISO

EU

HTST



EU
I1ISO
ISO
A.
26
HACCP
2011

EU

HACCP

LTLT/HTST
HACCP
UHT
91.5
63 65 30
72 75 15
8.5%
524
HTST
UHT

30

UHT

130 2

LTLT
HTST

28
368
UHT
LTLT



LTLT HTST
A A UHT

I1ISO ISO 4833-1 2013
ISO 21528-2 2004
4832:2006 1SO 16649-2:2001
ISO 6888-1:1999
ISO
DNA

ISO

EU

HTLT

A C
30 7 31 3
LTLT 53 HTST 19
16 88

ISO 4833-1:2013
ISO 21528-1:2017

ISO 21528-2:2017

1SO 16649-21:2001

BioTyper

Bruker

16S rDNA

MALDI



n=5, ¢=0, m<10cfu/ml,

PubMed
14
1937 2016
2000
2017
FDA
RASFF
Pasteurized milk UHT milk
12 2004 2018
2018 11
1
EU
M<10cfu/ml
22.1
2
EU
DVFA DFAC
HACCP

1

6
2
10 6
300,000cfu/g
3
Moving Window
1SO
5
DFAC SEGES
74 15
45
17 24
17 24
EU
m<10cfu/ml, M<10cfu/ml
221
1 4
2
2 -1
1,2
A 2017
LTLT 2,150t HTST 1,990t

HACCP

72 15

90

21

n=5, c=0,



10t 2

1 5
LTLT
HTST
72 15 HTST
63 30 LTLT
L
B 90 HACCP
1SO22000
121t
3
UHT
100t 8
4 /mL
1
130 2
5
HEPA
H20: uv
2 -2 A
3 5 1
1SO

1.2x103~2.8x103CFU/mL

A 1.6x103~4.3x103 CFU/mL
1.1x103~1.4x103CFU/mL Cc
8.6x102~2.3x103CFU/mL

33CFU/mL 24 51CFU/mL

3/8 37.5%

2CFU/mL

101CFU/mL
3

<1~1.3x102CFU/mL
1.2x102CFU/mL, LTLT

3.3x106~2.0x107CFU/mL
4.4x101~1.2x103CFU/mL
1.9x102~1.6x103CFU/mL
3.0x101~1.2x102CFU/mL
1.9x10%~4.1x103CFU/mL

ISO 9

15

HTST
2.5x101CFU/mL

ISO



40CFU /100cm?

2 -4
6
A
DNA 16S rRNA
HTST S6 LTLT
S5 Pseudomonas

Bradyrhizobium
Sphingomonas  Brevundimonas  Tumebacillus

Methylobacterium

HTST Serratia

Pseudomonas Streptococcus
LTLT
Bradyrhizobium Sphingomonas
Tumebacillus
B 16S

rRNA EMA

DNA 16S rRNA

Pseudomonas
3~5
1
3

A FSSC 22000
HACCP

65 .30

HACCP



3 4
EU
1ISO
EU
10 cfu/mL
1ISO
ISO -
1SO
3A
3C,D

ISO

2AB

2C,D

ISO

4A,B

ISO -
4C,D
1SO
5A,B
ISO -
A
C 2
5C,D
4
1
ICMSF
EU
10CFU/mL 1
5
2.0x104CFU/mL
10CFU/mL
100 CFU/mL
Codex
FAO/WHO ICMSF
3
1 5 2
5CFU/ mL 3
CFU/mL
2.0x104CFU/mL 100CFU/mL



32 48
LTLT 53 1.49 logCFU/mL
4.07 logCFU/mL  HTST 19
1.31 logCFU/mL 3.36
logCFU/mL HTLT 16 0.29
logCFU/mL 1.32 logCFU/mL
32 48
LTLT
1.03 logCFU/mL 4.27
logCFU/mL  HTST 0.97 logCFU/mL
3.40 logCFU/mL  HTLT
0.28 logCFU/mL 1.38 logCFU/mL
ISO (30 72
) LTLT 2.06 logCFU/mL(

4.34 logCFU/mL) HTST 1.66
logCFU/mL( 3.61 logCFU/mL)
HTLT 0.75 logCFU/mL
2.08 logCFU/mL ISO

LTLT
1.90 logCFU/mL 4.70
logCFU/mL  HTST 1.23 logCFU/mL
3.62 logCFU/mL  HTLT
0.54 logCFU/mL 1.58 logCFU/mL

LTLT HTST
HTLT
2
LTLT
0.0614 1 HTST
0.7169(  4) HTLT 0.186 7
ISO LTLT  HTST
HTLT 2
LTLT 0.5177 2 HTST
0.7863 5 HTLT 0.1306 8
ISO HTST
LTLT HTLT

2 LTLT 0.6093

3 HTST
0.7197 9

0.6598 6 HTLT

LTLT
ISO ISO

10 11 12

LTLT 1

16S rDNA
Bacillus (

3)

Paenibacillus Kocuria Microbacterium

Bacillus cereus B.
clausii  Paenibacillus amylolyticus

HACCP

EU

EU

EU



CIP

LTLT
48

Pseudomonas

1 4 /mL

Bradyrhizobium

UHT

LTLT/HTST

I1ISO



Bacillus

ISO -
ISO
I1ISO 30 72
32 35 48
E.
LTLT
32 48
ISO
30 72
HTST
HTLT
LTLT
HTST ISO

10

HACCP

EU

EU

EU



ISO

UHT

LTLT/HTST

ISO

11



30

26

EU ICMSF HACCP

HACCP

EU

HACCP

26

EU ICMSF
HACCP
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EU

PubMed

pasterurized milk outbreak

FDA
https://www.fda.gov/safety/recalls/
EU

RASFF Rapid Alert System for Food
and Feed
pasteurized UHT
milk

14

l. PubMed

PubMed
14
14 1937
2016 2000
5
2015 2016
34
2007
5 3 1
2007
40
2006
1,644 2000
Salmonella
Typhimurium 93
2017
1. FDA
EU RASFF



FDA

RASFF
1979 2018
53,928
Pasteurized milk UHT milk
12
2004 2018

2018 11

EU

2018 11
DVFA
DFAC: SEGES

DTU

26 29

Food
EU

85%

15

10

EU

n=5, ¢=0, m<10cfu/ml, M<10cfu/ml
2.2.1

Danish Dairy Sector
Guide 2018

EU
DVFA
DFAC
HACCP



10

Best before date

Cell count 300,000cfu/g
4
Moving Window

ISO

72 15
74 15

HACCP
DFAC (SEGES)
3 1

85%

3
1887
2004
1 3
40
120
120
7
24
72 15
74 15

90



17 24 21
17 24 EU
ISO

EU

n=5, ¢=0, m<10cfu/ml,

M<10cfu/ml 2.2.1

Best before date EU

EU

HACCP

HACCP

EU
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EU EU

EU 1SO

EU
EU
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RASFF

12

1979 2018

product product notification . ) . . ) . . o ) L
date reference notification basis notified by countries concerned subject action taken distribution status risk decision
category type type
milk and milk 26/11/2018 2018.3416 food information for food poisoning Hungary Hungary (D), Slovakia microbiological contamination  withdrawal from the distribution restricted serious
products follow—up (0) (1,2 x10E7; 1,8 x10E7; >3 market to notifying country
x10E7 CFU/ml) of UHT milk
from Slovakia
milk and milk  20/10/2017 20171712 food information for = official control on the Croatia Bosnia and Clostridium (1 CFU/ml) in recall from distribution restricted undecided
products attention market Herzegovina (O), UHT milk from Bosnia and consumers to notifying country
Croatia (D) Herzegovina
milk and milk 03/08/2017 2017.1152 food alert consumer complaint France Belgium (D), UHT semi—skimmed milk from recall from distribution to other undecided
products Cameroon (D), France infested with moulds consumers member countries
France (D/0),
Luxembourg (D)
milk and milk 16/02/2017 2017.0204 food information for company’s own check Germany Germany (D/O) Bacillus cereus (1.3x10E3 public warning — distribution restricted  serious
products attention CFU/ml) and Bacillus cereus press release to notifying country
diarrheal enterotoxin (NHE) in
UHT whole milk from Germany
milk and milk 07/06/2013 2013.0797 food information for official control on the Italy Hungary (O), Italy (D)  high count of no distribution from not serious
products follow—up market Enterobacteriaceae (100 notifying country
CFU/ml) in pasteurized milk
from Hungary
milk and milk 01/04/2011 2011.0439 food information for company’s own check Germany Commission Services, high aerobic plate count for withdrawal from the distribution to other undecided
products follow—up Germany (D/0), UHT milk from Germany market member countries
Netherlands (D)
milk and milk 04/07/2007 2007.BQU food upgraded border control — Greece Bulgaria (D), Greece, aerobic plate count (166 X no distribution undecided
products consignment released Republic of North 10%4 /ml) too high for
Macedonia (O) pasteurized milk from the
Former Yugoslav Republic of
Macedonia
milk and milk 12/07/2007 2007.0469 food alert border control — Greece Bulgaria (D), Greece, aerobic plate count (166 X destination of the distribution on the undecided
products consignment released Republic of North 10%4 /ml) too high for product identified market (possible)
Macedonia (O) pasteurized milk from the
Former Yugoslav Republic of
Macedonia
milk and milk 03/10/2006 2006.0677 food alert consumer complaint United Kingdom  Belgium (O), United Bacillus cereus (> 3 x 10%3 product recall or distribution on the undecided
products Kingdom CFU/ml) in UHT semi— withdrawal market (possible)
skimmed milk from Belgium
milk and milk 22/09/2005 2005.665 Food alert company’s own check United Kingdom  Belgium (O), United Bacillus cereus (up to 3 x product recall or distribution on the undecided
products Kingdom 10E4 CFU/ml) in UHT semi— withdrawal market (possible)
skimmed milk from Belgium
milk and milk 18/05/2005 2005.BJE Food information official control on the Italy France (O), Italy (D)  too high count of aerobic physical treatment —  distribution restricted undecided
products market mesophiles (3.800.000 heat treatment to notifying country
CFU/ml) in pasteurized milk in
tank from France
milk and milk 24/09/2004 2004.473 Food alert official control on the Italy France (O), Italy (D) too high count of aerobic no action taken distribution on the undecided

products

market

mesophiles (1800000 CFU/g)
in pasteurized milk in
container

market (possible)

19




EU

221 EU

22 Milk and dairy products

2073/2005

: Sampling plan (") Limits 7} Analytical reference = : .| Actica in casc of unsatisfactory
Food catepory Micro-organisms R Stage where the criterion applics
method () resulis
n c m I M

221 Pasteunised milk  and | Entero-bacteneceas 5 4] 10 cfu'ml IS0 21528-2 End of the menufacturing Check on the efficiency of
other pasteurised lquid process heat-treatment and
dairy products (*) prevention  of  recontami-

nation as well as the
quelity of raw materials

222 Cheeses made from milk | E. coli (%) 5 2 100 chw'g | 1000 chwp IS0 16649-1 or 2 | At the time during the Improvements in
or whey that has manufacturing process production  hygiene  and
undergone heat treatment when the E. coli count is selection of raw materials

expected to be highest (%)

223 Cheeses made from raw | Coagulase-positive 5 2 107 cfw'g 10% chu'p EN/ISO 6858-2 At the time during the Improvements in
milk staphylococet manufacturing process prodduction  hygiens  and

when the number of selection of Taw materials.

224 Cheeses made from milk | Coagulase-positive 5 y) 100 cfi'g | 1000 cfw'g | ENASO 68388-1 or 2 | stephylococci is expected to | IF velues > 107 cfivg are
that has undergone a | staphylococs be highest detected, the cheese batch
lower Theat freatment has to be tested for staphy-
than pasteurisation {7} lococeal enterotoxins.
and  rpened  cheeses
made from milk or
whey that has
undergone pasteunsation
or a stronger heat treat-
ment '}

225 Unnpened soft cheeses | Coagulase-positive 5 2 10 cfwg 100 efwyg EN/ASO 6888-1 or 2 | End of the manufacturing Improvements in
(Fesh  cheeses)  made | staphylococe: Process production  hygtene.  IF
from milk or whey that values = 107 cfufg are
has wndergone pasteur- detected, the cheese batch
isation or a  slronger has to be tested for staphy-
heat treatment (1) lococeal enterotoxins.
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Overview of significant hazards — Danish Dairy Sector Guide
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95981 PepNOW
NIYM o5

eupq
U} 250042 HIUM

sepmod YW

9. caraus
9. ceraus
B. careus
Cronobacter
Metal fragments I
Hard plastic
WTEC
L. mono-
(Cyiogenas
Salmonella
5. auraus
Undesired mould
‘Chassae mites |
Natamycin
| | |
B. cersus B. cereus B. caraus | | B. careus. 8. ceraus
Boersus |8 cereus B.cereUs ooimonalla  |Saimonella  |Saimonalla o SETEE [Gocereus o) perfingens |2 SN2 o) Rarfringan
Salmonella \Salmonelia Saimonalla Cronobacter
geluting - ganm:;;alla galmon_alla galmaw_alla C. parfri o g perfrinpans. g perfringans. g perfringens c parfringens c parfringens .Ealmcnalla Salmonslla |Crnnnhnsalciw
, lecithi . parfringens  |C. parfringens |C. parfringans : i enzoates enzoates anzoates In. |3z enzoates | Salmonella
starch) Dotk Preservatives  |Preservatives | Preservatives [oeodten 1 thlen Preservativas :Benznﬂtas
L. mono- L. mong- L. mono- L. mono- = mone- L. mono- L. mong- |L mone- L. mono-
cylogenes cylogenss cytogenes cylzgenas cylzgenes \cylngenas cytogenss cytogenas cylogenas
Salmonella | | | |
Ba a Salmonella | Salmonella
Phenylhydrazin Phenylhydra-
as zings
MWorowirus and Moroviras og Moroviras og \Morowirus og Norovirus og
hepatitiz & hepatitis A hepatitis A |hepatitis A hiepattiis A
:::nm of fruit  [ELITL Mould Mould Mould Mould
andberry I
PAH PAH PAH |PAH
Diioxin Diioxin Drigin | Diin
[Foreign matter

Packaging
materisl
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FOOD SAFETY FRAMEWORK
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Official inspection & audit

__ e

==

Legal requirement Typical dairy company

Frequenc Criteria* Frequency

Parameter Criteria y

Target: 60,000

<100 000 cfu/g
(log mean - 2 Every 2 (log mean - 1 month) 3-5 per month
weeks (Bonus & penalty below/above
months) 600,000)
Target: 300,000 Every collection
Cell <;100 000 Cfuég E 4 K (log mean - 1 month) (Bonus & penalty below/above
ell count (log mean — VEry @ WEeK | (Bonus & penalty below/above 300,000)
months) 300,000)

5 per months
(increasing penalties:

Antibiotics <MRLs Bvery 4 Not detectable 1: +125%

2:+150% + 400 €

3: +200 + 400 € + visit)
Urea Not required Company specific Every collection
Freezing point Not required -0,515°Cto-0,545 °C. Every collection
Sensoric Normal No remarks Every truck load

Ll Not required Company specific Company specific

spores
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Microorganism Reference method Other validated methods

ISO 18593 - Microbiology of food
and animal feeding stuffs —
Sampling of surfaces Horizontal methods for sampling
techniques from surfaces using

contact plates and swabs

ISO 6887 - Microbiology of the
food chain -- Preparation of test
samples, initial suspension and
decimal dilutions for

microbiological examination

Part 1: General rules for the
preparation of the initial

Preparation of suspension and decimal dilutions

microbiological Part 4: Specific rules for the
samples preparation of miscellaneous

products

Part 5: Specific rules for the
preparation of milk and milk

products

Part 6: Specific rules for the
preparation of samples taken at

the primary production stage

Listeria
ISO/CEN-standard 11290t
monocytogenes

1 Testing against the criterion "100 cfu/g" ISO 11290-2 is applied and 1 ml incubate is spread on one petri
dish (140 mm in diameter) or on 3 petri dishes (90 mm in diameter). As regards tests against the "none

in 25g"- criterion, 1ISO 11290-1 is applied.

23



Microorganism

Salmonella

Reference method

ISO/CEN standard 6579-1 -
Microbiology of the food chain -
Horizontal method for the
detection, enumeration and
serotyping of Salmonella - Part 1:
Horizontal method for the

detection of Salmonella spp.

Other validated methods

ISO 6785/IDF 93 - Milk and milk products

- Detection of Salmonella spp

Cronobacter spp.
(former Enterobacter

sakazakii)

ISO/TS standard 22964

S. aureus enterotoxin

European screening method for
the detection of staphylococcal
enterotoxins in milk and milk

products

Hennekinne et al. ,2003

Coagulase positive
staphylococci (S.

aureus)

ISO 6888 - Microbiology of food
and animal feeding stuffs -
Horizontal method for the
enumeration of
coagulase-positive staphylococci
(Staphylococcus aureus and
other species)

e [SO 6888-1 - Part 1:
Technique using Baird-Parker
agar medium

e [SO 6888-2 - Part 2:
Technique using rabbit
plasma fibrinogen agar

medium

ISO 8870/IDF 83 - Milk and milk-based
products - Detection of thermonuclease
produced by coagulase-positive

staphylococci

24




Microorganism

Reference method

Raw milk cheese, however,

6888-2

Other validated methods

ISO 16649 - Microbiology of the

food chain - Horizontal method

for the enumeration of

beta-glucuronidase-positive

Escherichia coli.

e 1SO 16649-1 - Part 1:
Colony-count technique at 44

degrees C using membranes

ISO 11866|IDF 170 - Milk and milk

products - Enumeration of presumptive

Escherichia coli.

e [SO 11866-1|IDF 170 - Part 1: Most
probable number technique using

4-methylumbelliferyl-beta-D-glucuro

E. coli nide (MUG)
and
e [SO 11866-2|IDF 170 - Part 2:
5-bromo-4-chloro-3-indolyl
Colony-count technique at 44
beta-D-glucuronide
degrees C using membranes
e |SO 16649-2 - Part 2:
e RAPID’E.coli 2
Colony-count technique at 44
o 3M™ Petriflm™ E. coli/Coliform
degrees C using
Count Plate
5-bromo-4-chloro-3-indolyl
beta-D-glucuronide
ISO 13136 - Microbiology of food and
animal feed - Real-time polymerase
chain reaction (PCR)-based method for
the detection of food-borne pathogens -
VTEC

Horizontal method for the detection of
Shiga toxin-producing Escherichia coli
(STEC) and the determination of 0157,
0111, 026, 0103 and 0145 serogroups

Enterobacteriaceae

ISO 21528 - Microbiology of the
food chain - Horizontal methods
for the detection and enumeration
of Enterobacteriaceae.

¢ Dried infant formulae and

dried dietary foods for special

Petrifilm:
3M product instruction 34-8704-9515-6
(2010)

25




Microorganism

Reference method

medical purposes intended
for infants below six months of
age as well as pasteurized
liquid milk products: 1ISO
21528-1 - Part 1: Detection of
Enterobacteriaceae is to be
applied

e Milk powders and whey
powders, ice cream and
frozen deserts: 1ISO 21528-2 -
Part 2: Colony-count method

is to be applied

Other validated methods

(Presumptive) Bacillus

cereus

ISO 7932 - Microbiology of food
and animal feeding stuffs -
Horizontal method for the
enumeration of presumptive
Bacillus cereus - Colony-count
technique at 30 degrees C, plated
on a Petri dish of 140 mm
diameter or on three Petri dishes

of 90 mm diameter

Total plate count

1 1ISO 4833 - Microbiology of the

food chain - Horizontal method

for the enumeration of

microorganisms

e 1S0O 4833-1 - Part 1: Colony
count at 30 degrees C by the
pour plate technique

e 1SO 4833-2 - Part 2: Colony
count at 30 degrees C by the

surface plating technique

Petrifilm:
3M product instruction

38-9018-7128-5 (2007)

Coliforms

ISO 4832:2006 - Microbiology of

food and animal feeding stuffs -

ISO 4832 - Microbiology of food and

26




Microorganism

Reference method

Horizontal method for the
enumeration of coliforms -

Colony-count technique

Other validated methods

animal feedingstuffs — Horizontal
method for the enumeration of coliforms

— Colony-count technique

ISO 4831 - Microbiology of food and
animal feeding stuffs -- Horizontal
method for the detection and
enumeration of coliforms -- Most

probable number technique
RAPID’E.coli 2

3M™ Petrifilm™ E. coli/Coliform Count
Plate3M product instruction

34-8705-6227-8 (2011)

Yeasts and mould

ISO 6611/IDF 94 - Milk and milk
products - Enumeration of
colony-forming units of yeasts
and/or moulds - Colony-count

technique at 25 degrees C

3M product instruction

38-9017-8602-0 (2010)

Psychotropic plate

count

ISO 8552/IDF 132 - Milk -

Estimation of psychotropic
microorganisms - Colony-count
technique at 21 degrees C

(Rapid method)

Petrifilm:
3M product instruction

38-9018-7128-5 (2007)

Total plate count in
water (22° and 36°C)

ISO 6222 - Water quality -
Enumeration  of  culturable
micro-organisms - Colony count
by inoculation in a nutrient
agar culture medium at 22°C

and 36°C

Petrifilm:’
3M product instruction

2010-11
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30

29

UHT
HTST
LTLT
EPA
HTST LTLT A UHT
B
A B
1
HTST/LTLT
4
A
2.8x10°CFU/mL
3.3x10'CFU/mL 5.1x10'CFU/mL 2CFU/mL B
A 1.3x10°CFU/mL
9CFU
Bradyrhizobium
A. 8.0 1ml
5
2009 1 2019
63 30 3
3.0




130 2

UHT
91.5 B.
63
65 30 LTLT LTLT HTST
72 75 15 A
HTST 8.5% UHT
B
28 524
368
UHT
LTLT
HTST A
2
3M Hydrated sponge
UHT
B
HTST
LTLT
UHT
3
B

HTST LTLT UHT
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I1ISO
4833-1 2013 I1ISO
21528-2 2004 I1ISO 4832:2006
ISO 16649-2:2001
ISO 6888-1:1999

I1ISO

ISO
A
B
C
L ISO
7
A L PBS
2 MaxWell RSC DNA Blood kit
DNA
B 10mL PBS
2 Ethidium monoazide

Viable Bacteria Selection Kit for
PCR (Gram Negative)
DNA

DNA 16S rRNA

31

799f-1179r

PCR E-gel SizeSelect

2% Thermo Fisher AMPure XP
Beckman
lon
Chef lon PGM Thermo Fisher
CLC Genomic
Workbench v.11 -CLC

RDP Classifier pipeline

C.
1 A B
1,2
A
2017 LTLT
2,150t HTST 1,990t
10t 2
1 5
A
LTLT
HTST
72 15
HTST 63 30
LTLT L
2
B 90 HACCP
1SO22000



121t
3
UHT
100t 8
4 /mL
1
1
130 2
5
HEPA
H,O, uv
2 A
3 5 1
ISO

1.2x10%* 2.8x10°CFU/mL
A 1.6x10* 4.3x10° CFU/mL
B 1.1x10%* 1.4x10°CFU/mL C
8.6x10%" 2.3x10°CFU/mL

ISO 9 33CFU/mL 24
51CFU/mL

3/8 37.5%

2CFU/mL
15 101CFU/mL
3

<1~ 1.3x10°CFU/mL HTST
1.2x10°CFU/mL, LTLT 2.5x10*
CFU/mL
1ISO
4
C
5 1
3 B
1

3.3x10°%" 2.0x10°CFU/mL
4.4x10" 1.2x10°CFU/mL

1.9x10%" 1.6x10°CFU/mL

3.0x10" 1.2x10°CFU/mL
1.9x10%* 4.1x10°CFU/mL



Pseudomonas

D.
B
40CFU /100cm? A
4.
6 LTLT
A
DNA 16S rRNA
HTST
S6 LTLT S5
Pseudomonas
Bradyrhizobium

Sphingomonas Brevundimonas
Tumebacillus Methylobacterium

HTST Serratia
Pseudomonas  Streptococcus

LTLT Bradyrhizobium
Bradyrhizobium
Sphingomonas Tumebacillus
B 16S

rRNA
EMA DNA 16S rRNA
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ISO

UHT
LTLT/HTST
B E.
LTLT/HTST A UHT
B
CIP
A
B
48
F.
Pseudomonas G.
1 H.
4 /mL
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EU HACCP 75 15 16 88

2011
(32 48 ) 1SO
4833-1:2013(30 72 )
1SO 21528-1:2017
SO 21528-2:2017
0729 4
ISO 16649-2
30
t
0
19
16S Bacterial rDNA PCR
B.
1) BLAST
EU MALDI BioTyper
(Bruker)
C
2) 1)
1
30 7 ICMSF
31 3
LTLT: 63 65 30 53 EU
HTST: 72
15 19 HTLT: 10CFU/mL
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2.0x 10*CFU/mL

10CFU/mL
100 CFU/mL
Codex FAO/WHO
ICMSF
3
1 5 2
5CFU/ mL
(€ CFU/mL
)
( )
2.0x 10*CFU/mL 100CFU/mL
2)
2
32 48 LTLT
53 1.49 1ogCFU/mL
4.07 logCFU/mL  HTST 19
1.31 logCFU/mL 3.36
logCFU/mL  HTLT 16 0.29
logCFU/mL 1.32 logCFU/mL
32 48

LTLT 1.03 logCFU/mL
4.27 logCFU/mL  HTST

0.97 logCFU/mL 3.40

57

logCFU/mL  HTLT 0.28 logCFU/mL
1.38 logCFU/mL

ISO (30 72 )

LTLT 2.06 logCFU/mL (

4.3410gCFU/mL) HTST

logCFU/mL( 3.61 logCFU/mL)

HTLT 0.75 logCFU/mL
2.08 logCFU/mL

1.66

1SO

LTLT 1.90 logCFU/mL
4.70logCFU/mL  HTST
1.23 logCFU/mL 3.62
logCFU/mL  HTLT 0.54 logCFU/mL
1.58 logCFU/mL

LTLT
HTST HTLT
2
LTLT
0.0614 1 HTST 0.7169( 4)
HTLT 0.186 7
ISO LTLT  HTST HTLT
2
LTLT 0.5177 2 HTST 0.7863
5 HTLT 0.1306 8
1SO HTST
LTLT HTLT
2 LTLT
0.6093 3 HTST 0.6598 6
HTLT 0.7197 9
LTLT
ISO ISO
10 11 12



LTLT 1

16S rDNA

Bacillus (
3)
Paenibacillus Kocuria Microbacterium

Bacillus
cereus B. clausi Paenibacillus amylolyticus

D.
LTLT
32 48
ISO
30 72
HTLT
LTLT HTST
ISO
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Bacillus



EU

m=<10cfu/mL

n=5, c=0

m=2.0x10cfu/mL

m=10cfu/mL

100cfu/mL

ICMSF

m=<1cfu/mL,
M= 5cfu/mL

n=5, c=2

2.0x10%fu/mL

100cfu/mL

0/25mL

n=5, c=0

m=100cfu/mL,
M=1,000cfu/mL

n=5, c=1

m=3cfu/mL,
M=9cfu/mL

n=5, c=1

0/25mL

n=5, c=0

m=2.5x10*fu/mL,

M=2.5x10°cfu/mL

n=5, c=1
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LTLT 53 HTST 19 HTLT 16
1.49 131 0.29
(log CFU/mL)
(32
1.03 0.97 0.28
(log CFU/mL)
p value(vs 0.002841** 0.022899* 0.919564
SO
2.06 1.66 0.75
(log CFU/mL)
p value(vs <0.00001** 0.010847* 0.023498*
(30 )
1.90 1.23 0.54
(log CFU/mL)
p value(vs ISO 0.062791 0.013697* 0.054438
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1 LTLT
LTLT Vs 32 48 53
5.00 i y = 0.2533x + 0.6551
2 400 2 = 0.0614
5
LL
o
(@]
S
0.00 1.00 2.00 3.00 4.00 5.00
logCFU/mL
2 1SO LTLT
LTLT vsISO 30 72 53
y = 0.7552x + 0.9391
5.00 R*=05177
—E' 4.00 'S hd
3 ® 0 ¢
2 3.00 3
o § *°, *
g 200 4
1.00 *
.
3 000 ¢
w 0.00 ’ T T T T 1
= 0.00 1.00 2.00 3.00 4.00 5.00
logCFU/mL
3 1SO 30 72
LTLT ISO vs 30 72 53
500 ———— y=0.8449%x+0.1571 —
E 400 M R? = 0.6093
D
5 3.00
S 2.00
1.00
0.00 ]
0.00 1.00 2.00 3.00 4.00 5.00
ISO logCFU/mL
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LTLT



4 32 48 HTST
HTST Vs 32 48 19
4.00 y = 0.6777x +0.088
—E' R?=0.7169 P
E 3.00
S 200 5
1.00
0.00 : .
0.00 1.00 2.00 3.00 4.00
logCFU/mL
5 1SO HTST
HTST vsISO 30 72 19
4.00
L J * 'Y
4 3.00 /
E /
2 200 .
S . (R y = 0.9344x + 0.4357
2 100 L R2=0.7863
3 0.00 I/ . . . .
0.00 1.00 2.00 3.00 4.00
logCFU/mL
6 I1SO 30 72 HTST
HTST ISO s 30 72 19
4.00 y-=0.7007x + 0.0733
T R® = 0.6598 *
S 3.00 *
LL
Q  2.00 "
(=]
1.00 L
0.00 : : .
0.00 1.00 2.00 3.00 4.00

ISO logCFU/mL
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7 32 48 HTLT
HTLT Vs 32 48 16
250 y=0:3495x+0.1748

E 200 R2 =0.186
D
L 150 °
8 1.00
0.50 =
0.00 ; & ; & .
0.00 0.50 1.00 1.50
logCFU/mL
8 1SO HTLT
HTLT vsISO 30 72 16
2.50 l y = 0.5006x + 0.607
Rz =0.1306
_E, 2.00 +
S 150 24
8 1.00 .
0.50
3 000 ¢
2 0.00 : : .
0.00 0.50 1.00 1.50
logCFU/mI
9 ISO 30 72 HTLT
HTLT ISO s 30 72 16
2.50 y = 0.5692x + 0.11
2,00 2 =0.7197
E
S5 150 *
*
O
g o % 'y
0.50 ¢
V‘
0-00 T T T T 1
0.00 0.50 1.00 1.50 2.00 2.50
ISO logCFU/mL
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10 32 48
LTLT Vs 18 *
| 4.00 y = 0.4436x - 0.017
2 =0.3721
% 500 R? = 0.37
iL 'S 3 /
LS)’ 2.00
= *
1.00 / . °g
0.00 AN : : .
0.00 2.00 4.00 6.00 8.00
logCFU/mL
1
11 1SO
LTLT vsISO 19
_, 8.00
E y = 0.9952x + 0.0643/
> 6.00 R2=0.9928
LL /
é’ 4.00
2.00
?
- OOO T T T 1
0.00 2.00 4.00 6.00 8.00
logCFU/mL
12 ISO 30 72
LTLT I1SO s 19
8.00
y = 1.0022x + 0.0408
g 600 R*=0.9142 @ "
E 4.00
= 2.00
®
0.00 ® : : .
0.00 2.00 4.00 6.00 8.00
ISO logCFU/mL
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LTLT 30 Bacillus zhangzhouensis
32 Bacillus licheniformis
LTLT 35 Bacillus spp.
35 Kocuria spp.
HTST 32 Kocuria spp. Actinobacteria spp.
LTLT 32 Microbacterium spp.
HTST 32 Microbacterium spp.
LTLT 32 Bacillus spp.
32 Bacilllus cereus Bacillus cereus Bacillus sp Bacillus thuringiensis
30 Bacillus spp. Bacillus tropicus Bacillus paramycoides Bacillus nitratireducens
HTST 32 Bacillus spp. Bacillus velenzensis, B. amyloliquefaciens B. subltilis
32 Bacillus spp. Bacillus licheniformis, B. haynesi], B. sonorensis
32 Bacillus spp. Bacillus kochij, B. depressus B. purgationiresistens
32 Bacillus spp. Bacillus subtilis B. tequilensis B. mojavensis
LTLT 32 Bacillus spp. Bacillus amyloliquefaciens B. velezensis B. subtilis
32 Bacillus spp. Bacillus aerius B. stratosphericus B. altitudinis
32 Paenibacillus spp. P. odorifier P. albidus P. etheri
32 Bacillus spp. Bacillus amyloliquefaciens B. velezensis B. subtilis
LTLT 30 Bacillus spp. Bacillus zhanghouensis, B. safensis B. pumilus
30 Bacillus spp. Bacillus licheniformis, B. aerius B. haynesii,
30 Bacillus spp. B. haynesii, Bacillus licheniformis, B. sonorensis
30 Bacillus spp.
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HTST 30 Bacillus spp.
30 Bacillus spp. Bacillus licheniformis, B. haynesii, B. sonorensis
30 Bacillus spp. Bacillus aerius B. stratoshpericus B. atitudinis
LTLT 30 Paenibacillus spp. Paenibacillus peoriae P. polymyxa P. brasilensis
30 Bacillus spp. Bacillus zhanghouensis B. safensis B. pumilus
LTLT 30 Bacillus spp. Bacillus aerius B. stratoshericus B. altitudinis
LTLT 30 Bacillus spp. Bacillus zhanghouensis, B. australimaris B. xiamenensis
32 Bacillus spp. Bacillus aerius B. stratosphericus, B. altitudinis
32 Bacillus spp. Bacillus licheniformis, B. sonorensis B. haynesij,
32 Bacillus spp. Bacillus licheniformis, B. sonorensis B. haynesi],
LTLT 32 Pseudomonas spp. Pseudomonas weihenstephanensis Pseudomonas deceptionensis P. lundensis
30 Bacillus spp. Bacillus zhanghouensis B. safensis B. pumilus
LTLT 30 Bacillus spp. Bacillus subtilis B. tequilensis B. halotolerans
HTST 30 Bacillus spp. Bacillus licheniformis, B. haynesi], B. sonorensis
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