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US CDC NORS dashboard

11 1998 2017

= [B [ |[mEmE [mER LR EFE |[mENE [RE5H B2y [ AREER(|RCER [FEER
1999 8 Florida Staphylococcus aureus gLy REIE 3 0 0 7ARY)—L (HHR)
2000 8 Ohio Salmonella enterica Enteritidis HEE BElE 132 TARD)—L (FR)
2002 5 Wisconsin  Norovirus Genogroup | EE Lt 19 0 0 7ARY)—L(HER)
2003 4 Florida Staphylococcus aureus A REIE 3 TARI)—L(HER)
2004 5 Arizona Norovirus unknown L REE 18 0 0 7ARY)—L(HER)
2004 10 Ohio Staphylococcus aureus HEE HREE 132 12 0 7ARY)—L (HR)
2005 4 Ohio Norovirus Genogroup I HEE HEE 6 0 0 7ARY)—L (HR)
2005 5 #EHEUM Salmonella enterica Typhimurium HEE BhEE 26 1 0 7ARY)—L (HHR)
2008 11 Ohio Norovirus Genogroup | unknown 2L 2R 1 0 7ARY)—L (HER)
2010 1 &0 Listeria monocytogenes EE T 10 10 3 FTARY—L(THER)
2013 9 Idaho Escherichia coli, Shiga toxin-producing O157:H7 FEE BHMAE 4 1 1 PARYY)—L(HER)

FDA 4 2017 2020

2018 10 19 [Working Cow Listeria monocytogenes
2018 10 5 Working Cow Listeria monocytogenes
2018 2 9 La Granja INC Salmonella
2018 2 8 The Comfy Cow E. coli
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desserts for attention |- Services, ice cream (yet) placed

consignment Croatia (D), |from Serbia on the market
released Serbia (O)
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[1/4] EUROGLACES

Code for Edible Ices https://www.euroglaces.eu/code-edible-ices

EURGSLACES

CODE FOR EDIBLE ICES, Version 2013

3. DEFINITION OF THE RESERVED DENOMINATIONS

3.0 Preliminary Note
The descriptive definitions below are to be used in conjunction with Annex IV.
Edible ices for which one may only use Dairy Fat and/or Dairy Proteins may
however also contain:
- fats and/or proteins derived from eggs;
- flavouring matters in which Fats and/or Proteins are naturally present;
- authorised additives in which Fats and /or Proteins are naturally present;
- gelatine.
3.1 The denominations Water Ice or Ice Lolly,
Wassereis, Waterijs, Glace a I’eau’, Glagon, Limonadeis, Ghiacciolo, Helado de
Agua, Pagoto Granita, Gelado de Agua, Is/Ispinne
are reserved for a product complying with the basic definition and containing main-
ly water and sugars.
3.2 The denominations Ice Cream,
Eis, ljs, Glace, Is, Gelato, Helado, Pagoto, Gelado, Glass
are reserved for a product complying with the basic definition and being an emul-
sion typically composed of water and/or milk, edible fats, proteins and sugars.
3.3 The denominations Milk Ice,
Milchspeiseeis, Melkijs, Glace au Lait, Maelkeis, Gelato di Latte, Helado de Leche,
Pagoto Galaktos, Gelado de Leite, Mjolkglass
are reserved for a product complying with the basic definition and containing at
least 2.5% of exclusively dairy fat and at least 6% of Milk Solids-Non-Fat
(cf. 2.2.3) excluding any fat and/or protein other than of dairy origin. (cf. 3.0)
3.4 The denominations Dairy Ice Cream,
Eiskrem, Roomijs, Créeme Glacée, Floedeis, Crema Gelato, Helado Crema, Pagoto
Krema, Gelado de Nata, Graddglass
are reserved for a product complying with the basic definition and containing at
least 5% Dairy Fat, excluding any fat and/or protein other than of dairy origin.
(cf.3.0)
5
European Ice Cream Association vzw T +3222138478
Avenue des Arts 43 E info@euroglaces.eu
BE - 1040 Brussels W www.euroglaces.eu
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[2/4] EUROGLACES

EURGSLACES

CODE FOR EDIBLE ICES, Version 2013

The denominations FF Fruit Ice,
FF Frucht Eis, FF Vruchtenijs, Glace aux Fruits a FF, FF Frugtis, , Gelato alla Frutta,
Helado de Frutas, Pagoto FF, Gelado de Fruta, Fruktis

are reserved for a product complying with the definition of 3.1 above and contain-
ing at least 15% fruit.

For certain fruits this content may be reduced, the conditions for which are defined
in Annex 1.

The denomination Sorbet

is reserved for a product complying with the basic definition which contains no
added fat. The product must contain the characterizing foodstuff(s) to which refer-
ence is made in words, particulars, trademarks, brand name, pictorial matter or
symbols, when the foodstuff(s) is/are known to be consumed as such.

When reference is made to fruit(s) or vegetable(s) in words, particulars, trade-
marks, brand name, pictorial matter or symbols, the fruit(s) or vegetable(s) con-
tent must be at least 25%.

- The fruit(s) content may however be reduced respectively to 15% and to 7%
for those fruits which are listed non-exhaustively in Annex I1.1.

- The vegetable(s) content may however be reduced to 10% for those vegeta-
bles which are listed non-exhaustively in Annex 11.2.

In the case of use of characterizing foodstuffs not intended to be consumed as such
(spices, herbs, plants and part of plants...), the presence of solely non-natural
flavourings and/or flavourings, as described in Art 16.6 of the Flavourings Regula-
tion 1334/2008, is not allowed.

European Ice Cream Association vzw T +3222138478

Avenue des Arts 43 E info@euroglaces.eu
BE - 1040 Brussels W www.euroglaces.eu
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[3/4] EUROGLACES

EURGSLACES

CODE FOR EDIBLE ICES, Version 2013

ANNEX I - FRUIT ICE
Fruits for which the content may be less than 159% fruit:

a) Minimum content reduced to 10% for
- citrus fruit, namely lemon, orange, mandarine, tangerine, grapefruit, etc.;
- other acidic fruit, i.e. fruit or fruit mixture the juice of which has titratable acidi-
ty, expressed as citric acid, of at least 2.5%;
- exotic or special fruit with a strong flavour and/or a thick consistency such as
pineapple, banana, corossol, cherimoya, guanabana, guava, kiwi, lychee, man-
go, passion fruit, etc.

b) Minimum content reduced to 5% for
- nuts and nut preparations.

ANNEX Il - SORBET WITH REFERENCE TO FRUIT(S) — VEGETABLE(S)
1. Fruits for which the content may be less than 25% fruit:

a) Minimum content reduced to 15% for
- citrus fruit, namely lemon, orange, mandarine, tangerine, grapefruit, etc. ;
- other acidic fruit, i.e. fruit or fruit mixture the juice of which has titratable acidi-
ty, expressed as citric acid, of at least 2.5%;
- exotic or special fruit with a strong flavour and/or a thick consistency such as
pineapple, banana, corossol, cherimoya, guanabana, guava, kiwi, lychee, man-
go, passion fruit, etc.

b) Minimum content reduced to 7% for
- nuts and nut preparations.

2. Vegetables for which the content may be less than 25% vegetables:
Minimum content reduced to 10% for

- vegetables with a strong flavour and/or a thick consistency such as celery,
green or red pepper, turnip, pumpkin, etc.

European Ice Cream Association vzw T +3222138478
Avenue des Arts 43 E info@euroglaces.eu
BE - 1040 Brussels W www.euroglaces.eu
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[4/4] EUROGLACES

EURGSLACES

CODE FOR EDIBLE ICES, Version 2013

ANNEX IV - COMPOSITIONAL STANDARDS

COMPOSITIONAL CRITERIA
Denominations as
listed in Chapter 3 MSNF PROTEINS EDIBLE FATS FRUIT(S) or VEGETABLE(S)
Dairy Non-Dairy |Dairy Non-Dairy |Ordinary Fruit(s) or Vegetable(s) |Nuts & Nut
Acid or listed in Preparations
Strong Fla- Annex I1.2
vour
3.1. Water Ice
3.2. Ice Cream Optional Optional Dairy and/or non-
dairy edible fats man-
datory
3.3. Milk Ice 6.0% min. | Mandatory | Excluded |2.5% min. | Excluded
3.4. Dairy Ice Cream Mandatory | Excluded |5.0% min. | Excluded
3.5. FF Fruit Ice 15% min. 10% min. - 5% min.
Fruit(s) listed
in Annex I.a
3.6. Sorbet 25% min. 15% min. 10% min. 7% min.
Fruit(s)
listed in
Annex I1.1.a
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Code for Edible Ices https://www.euroglaces.eu/code-edible-ices

EUR
4

LACES

EUROGLACES

CODE FOR EDIBLE ICES, Version 2013

ANNEX 111 - MICROBIOLOGICAL CRITERIA FOR EDIBLE ICES

m: The threshold value in micro-organism: the result is considered as acceptable
when, in all the sample units, the microbial count is lower than or equal to m.

M: The maximum permitted level of the specified micro-organism in the sample.
n: Number of sample units to be examined in one lot.
c: When, in n examined sample units, the microbial count remains between m and M

for a number of units lower than or equal to c, the product may be accepted pro-
vided that no other sample unit has a count higher than m.

Micro-organisms / Sampling Limits Analytical | Stage where the cri-
their toxins, metabolites | Plan Reference | terion applies
method
n [ m M
1) Food safety criteria
- Listeria monocytogenes 5 (] 100 cfu/g EN/1SO Products placed on the
11290-2 market during shelf
- Salmonella * 5 (] Absence EN/1SO life
in25g 6579 Products placed on the
market during shelf
2) Process Hygiene criteria life
- Enterobacteriaceae * 5 2 10 100 1ISO
cfu/g | cfu/g | 21528-2
End of the
manufacturing process

* only for Edible Ices containing milk ingredients

NB: Sampling plans and interpretation of results must be in accordance with the rules
laid down in Regulation (EC) No 2073/2005.

European Ice Cream Association vzw
Avenue des Arts 43
BE - 1040 Brussels
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EU

1.13

EU 2073/2005

Sampling L a2
Food cat Micro-organisms/their plan (') mits () Analytical reference st i the criteri "
ood category toxins, metabolites method (%) age whete The cnierion applies
n & Vm M
1.8 Meat products intended to be eaten raw, | Sulmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market during
excluding products where the manufacturing their shelf-life
process or the composition of the product will
climinate the salmonella risk
1.9 Meat products made from poultry meat intended | Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market during
to be eaten cooked their shelf-life
1.10 Gelatine and collagen Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market during
their shelf-life
1.1l Cheeses, butter and cream made from raw milk | Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market during
or milk that has undergone a lower heat their shelf-life
treatment than pasteurisation (')
1.12 Milk powder and whey powder Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market during
their shelf-life
1.13  Iee cream('!), excluding products where the | Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market during
manufacturing process or the composition of their shelf-life
the product will eliminate the salmonella risk
1.14  Egg products, excluding products where the | Sulmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market during
manufacturing process or the composition of their shelf-life
the product will eliminate the salmonella risk
1.15  Ready-to-eat foods containing raw egg, | Salmonella 5 0 Absence in 25 g or ml EN/ISO 6579 Products placed on the market during
excluding products where the manufacturing their shelf-life
process or the composition of the product will
eliminate the salmonella risk
1.16 Cooked crustaceans and molluscan shellfish Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market during
their shell-lile
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EU

2.2.8

EU

2073/2005

1 1 mi T " " n "
Food category Micro-organisms Sampling plan (") Limits %) ‘-\nnli:l;;loae(fse]retwe Stage where the criterion applics Action in cnsl:s‘:lt;lsnsmlgf‘nc1ory
n © m M
2.2.6 Butter and cream made | E coli (%) 5 2 10 clu'g 100 clu/g 1ISO 16649-1 or 2 End of the manufacturing Improvemenis in
from raw milk or milk process production  hygiene and
that has undergone a selection of raw materials
lower heat treatment
than pasteurisation
227 Milk powder and whey |Enterobacteriaccac 5 0 10 cfu/'g 1SO 21528-2 End of the manufacturing Check on the cfficiency of
powder (%) process heat treatment and
prevention of recontami-
nation
Coagulase-positive 5 2 10 ciw'g 100 cfu/g EN/ISO 6888-1 or 2 | End of the manufacturing Improvements in
staphylococet process production  hygiene. I
values > 10° cfug are
detected, the baich has to
be tested for staphylococeal
enterotoxins.
2.2.8 Ice cream (*) and frozen |Enterobacteriaceae 5 2 10 clu'g 100 clw/g 1ISO 21528-2 End of the manufacturing Improvements in
dairy desserts process production hygiene
229 Dried mfant  formulae |Enterobacteriaceae 10 0 Absence in 10 g IS0 21528-1 End of the manufacturing Improvements n
and dried dietary foods process production  hygiene  to
for  special  medical minimise contamination ()
purposes intended for
infants below SIX
months of age
2.2.10 Dried follow-on |Enterobacteriaceae 5 0 Absence in 10 g ISO 21528-1 End of the manufacturing Improvements in
formulae process production  hygiene  to

minimise contamination
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YMI1

EU 1.2 EU 2073/2005
Sampling Limits @
Mi isms/the fan (' AmE () Analytical referenc o )
Food category I::.:;:—L:rgninﬁ:rl:‘jiltes]r pha() i‘l:hmge(ﬁeme Stage where the crterion applies
n ¢ Vm M
1.1 Ready-to-eat foods intended for infants and | Listeria monocytogenes 10 0 Absence in 25 g EN/ISO 11290-1 Products placed on the market during
ready-to-eat  foods for special medical their shelf-life
purposes ()
1.2 Ready-to-eat foods able to suppont the growth | Listeria monocytogenes 5 0 100 cfw/'g () EN/ASO 11290-2 (%) | Products placed on the market during
of L. monocyvtogenes, other than those intended their shelf-life
for infants and for special medical purposes
5 0 Absence in 25 g (") EN/ISO 11290-1 Before the food has left the immediate
control of the food business operator,
who has produced it
1.3  Ready-to-cat foods unable to support the growth | Listeria monocyiogenes 5 0 100 cfu/g EN/SO 11290-2 () | Products placed on the market during
of L. monocytogenes, other than those intended their shelf-life
for infants and for special medical
purposes (*) (*)
1.4  Minced meat and meat preparations intended to | Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market during
be ecaten raw their shelf-life
1.5  Minced meat and meat preparations made from | Salmonella 5 0 Absence in 25 g EN/ISO 6579 Products placed on the market during
poultry meat intended to be eaten cooked their shelf-life
1.6 Minced meal and meat preparations made from | Salmonella 5 0 Absence in 10 g EN/ISO 6579 Products placed on the market during
other species than poultry intended to be eaten their shelf-life
cooked
1.7 Mechanically separated meat (MSM) (%) Salmonella 5 0 Absence in 10 g EN/ISO 6579 Products placed on the market during
their shelf-life
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1SO

Listeria monocytogenes Listeria monocytogenes Salmonella Enterobacteriaceae
EU ISO 1SO11290-1 1SO11290-1 I1SO6579 1SO21528-2
Rapid L'mono Vidas Salmonella BAX NMKL144
1SO21528-2
Nordval AFNOR AFNOR
Nordval22 AFNOR BI0O12/02-06/94 QUA18/03-11-02 NMKL144
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ATP

1.0-1.5logCFU/mI

1.5-3.7 logCFU/ml 1.9-3.8 logCFU/ml
<1.0-1.8 logCFU/mlI
0.64-0.67 logCFU/ml

39




68 30

19
100,000

2010 1 2020 3

Euromonitor International 2016

6.5L 17

https://www.euromonitor.com

/ice-cream-and-frozen-desserts

2013 1.62
2018 5.61

https://
www.customs.go.jp/toukei/info/
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CLC Genomic Workbench v.20 -

CLC RDP
B Classifier pipeline
A
4 5.
2 B
100mL
4 0,1,2,5
ISO ISO 4833-1 3.
1ISO 21528-2 ISO
4832 ISO 16649-2
ISO 6888-1
3 p
C.
(PBS) 1 A B
L 1
ISO A
150
A Iml
PBS 2
MaxWell RSC DNA FSSC 22000
Blood kit Total DNA
DNA
16S rRNA 799f-1179r
PCR
16S rRNA V5-V6 E-gel
SizeSelect 2%  Thermo Fisher 68 30
AMPure XP Beckman
85 15

lon Chef lon PGM

Thermo Fisher
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10 1

4 30CFU/mL
uv
A
2 A
3
1
300CFU/mL 3 A
B
1.19 logCFU/mL
ATP 5
1.33-1.51
logCFU/mL
2017
2
B

3 B

2

2 0.64
0.67log CFU/mL
HEPA
A
85 90 15 4.41-5.22

logCFU/100cm?
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3.88-4.05 logCFU/mL  1.50-3.69
logCFU/mL 1.92-3.77 logCFU/mL

4
2
1.76-1.80
logCFU/mL 2.56 logCFU/mL
4 A
2 3
A
DNA 16S rRNA
A B
B
Streptococcaceae
Caulobacteraceae
2A
B
Streptococcaceae Lactococcus
Streptococcus

Caulobacteraceae

Asticcacaulis Brevundimonas
2B A
3
5.
4 3
4 01265
0 3.88-4.05 logCFU/mL
1 3.54-
4.14 logCFU/mL 2 3.61-3.99
logCFU/mL 5 3.44-3.86
logCFU/mL
0 1.50-
3.69 logCFU/mL 1 1.92-4.29
logCFU/mL 2 2.14-4.41
logCFU/mL 5
2.22-4.28 logCFU/mL
0 1.92-3.77 logCFU/mL
1 1.96-4.53
logCFU/mL 2
1.79-3.59 logCFU/mL
5 1.73-4.61 logCFU/mL
2
2 1.76-
1.80 logCFU/mL 0.78-0.87



logCFU/mL
5 1.36 logCFU/mL
0

0.0876 0.0947 0.4428

p

0.0004

p=0.0027
p 0.0253
p
0.1323 0.0687
D.
A
1750
300CFU/mlI
3

0.17%
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ket a s OB ZE (40Av 1) RERAER D3 #E (140~ 150Bar)

iR el 85°C 1SR (E N TEE) . ZDHRISHLIAIZ10°CULTIZ/AED

A4

IAOVY BB DERALIZLDFEED LR (1~4h, <10°C)

U RRICKYEREZRASE . KD EREE (2~-6°C)

hyFa—2 BELICHE-BE
AT49Y: E—ILRTEOHLNTHLEE

Rt (hyF-a—2: boRIILTY)—HF—(-30°C, 30%"))

Fei -
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E==Za
E=Za
=
EETER
e
ke wa

ES A - R gg‘géﬁ%ﬁﬂ(ﬁi‘i) CEY)—L(ett) . 4FL(B4D) . BVHE. A0

Zrolma M eV B R (1004v ) | BBIAS0.4% T
-
BRAEZLK D F1/2128 . SYIRAE. EYRRE (1004Y31)

il ak=tle | 85°C~90°C-15%), 140~ 150BarE H THEL
. 4
10°CEL T 8hid k (B #%10nLLE)
o
s AR 15~ 200 DIRHE . KD EERE(3~-5°C)
~

FE-DE 110mL+- 5°C, BIDBNIE, AYMENFORER

-~

SEFRE -28°CULTF

-
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HER

100%
90% I
80%
70%
60%
50%
40%
30%
20%
10%
SN

0%

-
N

Q0 Q0 Qo Q0 Q0

#8:%?‘ %’f}s \;9 D D ‘@‘9 q%‘o @9
& L F j
& @ & o

SEX

m Streptococcaceae m Caulobacteraceae m Lactobacillaceae m Methylobacteriaceae
m Bacillaceae 1 m Sphingomonadaceae m Pseudomonadaceae m Thermaceae
m Moraxellaceae m Lachnospiraceae m Peptostreptococcaceae m Staphylococcaceae
m Micrococcaceae m Comamonadaceae m Enterobacteriaceae m Ruminococcaceae
m Corynebacteriaceae m Flavobacteriaceae m Leuconostocaceae m Carnobacteriaceae
m Propionibacteriaceae m Aerococcaceae m Clostridiaceae 1 m Planococcaceae
m Erysipelotrichaceae m Rikenellaceae Burkholderiaceae Porphyromonadaceae
m Coriobacteriaceae m Prevotellaceae m Others
100% ! . I I l -
80% I I I I i l
— |
60% I
40% .
B I I I I
0% - |
P9 @ > A A S S S S
I % oF L S ¥
X RS %
\A&’é" & \Acg‘ )
R R R %
% & &
m Lactococcus m Asticcacaulis m Lactobacillus
Methylobacterium Anoxybacillus m Sphingomonas
m Streptococcus m Thermus m Pseudomonas
m Caulobacter m Acinetobacter m Clostridium X/
m Staphylococcus m Corynebacterium m Leuconostoc
m Geobacillus m Brevundimonas m Propionibacterium
m Arthrobacter m Turicibacter m Desemzia
m Chryseobacterium m Pelomonas m Enhydrobacter
m Clostridium sensu stricto m Azomonas Cupriavidus
Kocuria m Aerococcus m Alsobacter
m Bacillus m Facklamia m Saccharibacteria_genera_incertae_sedis
W Blastomonas m Brochothrix m Alistipes
m Auritidibacter m Flavobacterium m Acidovorax
Rikenella m Others

2. A
A/B /
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TR E#K (IogCFU/mIittilOOcmz)
=S %W‘Fﬂﬂ%ﬂ%ﬁi xﬂﬁ%ﬁ (K IBE BT F YR

M-1 D><2

BEEPY M-2 1.19 ND ND ND

M-3 ND ND ND ND

S-1 1.40 ND ND ND

eI S-2 1.51 ND ND ND

(74 % S-3 1.33 ND ND ND

/N=) S-4 1.51 ND ND ND

S-5 1.51 ND ND ND

F-4 ND ND ND ND

F-5 ND ND ND ND

#H=xgEw Y Xl F-6 1.00 ND ND ND

GetEt®  F-7 1.00 ND ND ND

F-8 ND ND ND ND

F-9 ND ND ND ND

Fiedek F-10 ND ND ND ND
T M-1: A, M-2: B, M-3: ,F-47 6: ,F-779:

7F§e17-li B (1ogCFU/ml % 2 100
%D PR R R jtﬂa—iﬁi B[ &7 FURE

gy K 4.18 ND*?2 ND
ez T2 5.22 ND ND ND ND
F-3 4.41 ND ND ND ND
R-1 3.98 1.66 1.97 ND ND
49 R2 3.99 1.50 1.92 ND ND
(BE£&) R-3 3.88 3.27 3.34 1.80 2.56
R-4 4.05 3.69 377 1.76 2.56
we -1 0.67 ND ND ND ND
-2 0.64 ND ND ND ND

1 F-1.2: , F-3: . 2 ND:
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HACCP

10% CFU/g
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26

EU ICMSF HACCP

30
HACCP

2-1.
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PEHISZ T ANZ I A £ T30

20 ¢
23
40
10
2-2.
2-2-1.
I1SO 21528-2:2004
Violet Red Bile Glucose Agar
(VRBGA) 37+ 1,
24+ 2
1
1
2-2-2.
I1SO 4883-1:2013
30+
1 ,72+£2
3 3
2-2-3.

1SO 4832:2006
Violet Red Bile Lactose (VRBL)
30+ 1 , 24+ 2
Brilliant Green Bile
(BGB) (01 , 24
2

2-2-4.
1SO 16649-2:2001
Tryptone Bile X-Glucuronic (TBX)
3+ 1 , 4
44+ 1 | 24+ 2
3
3
2~5
1 3
C FSSC 22000
A B
HACCP
A B
1
HACCP
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1S0
(https://www.mhlw.go. jp/content/111350

00/000554002. pdf) 10* CFU/g
A 10%-°
CFU/g B 10*° CFU/g
C 0 cfu/g
2
A
102 CFU/g B 10*
CFU/g
1S0
1S0
B logio CUF/g
<1
A B
A B
C 1
1S0
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3
5-1.

59
5-2.
23 40

20, 25, 30, 32, 37

24, 48, 72

24

20
VA

15

24
1Z] > 3

20

HACCP
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2)

1S0
1S0

< 1 log CFU/g

1. Yahiro K, Ogura K, Terasaki Y,
Satoh M, Miyagi S, Terasaki M,
Yamasaki E, Moss J.: Cholix toxin,
an eukaryotic elongation factor 2
ADP- ribosyltransferase, interacts
with Prohibitins and induces
apoptosis with mitochondrial
dysfunction in human hepatocytes.
Cell Microbiol., 2019, 21:e13033.

25 -
37 24 -72 h 1.

Cholix

93
, 2020.3
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A B
4 2
5 -2 5 -2 2
2,000 1,000 400
3 2
PB
PB
FSSC 22000
| om | [ mme” | [ e
v v v
= | | mx | [ =
e | [+ ][ =
] v | | e |

EE s U—L, BEERIL. \2—, BB 7RO REEL EL K
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59



E# (logy, CFU/mL)

B (logy CFU/mL)

4.5

35

2.5

15

0.5

ND

A1

A-2

A3 B-1 B2 C1

7L —/"—ID

1S0

(A

7L —/"—=ID
C
5
45
B SOk
_ 4 o 5k
g 35 o @5k
2 3 O 553
(=]
@ 25
Ke)
~ 2
Eoy
1] 15
1
0.5
ND
A1 A2
7L —/"—=ID
G )
A A-Q 17
B-1
B B
2
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BRORIERG (RE. BR) AR

ap=—-hI vk

NN N\

7 7 > [
HEORS  ERAG GRE. BRE)
1 2 3
4 120 min 440 (-1.82) 620 (0.53) 550 (-0.38)
15 50 min 620(0.53) 580 (0.01)  650(0.92)
23 35 min 460 (-1.56) 640 (0.79) 530 (-0.65)
32 30 min 500 (-1.04) 690 (1.45) 640 (0.79)
37 25 min 610 (0.40) 510 (-0.91) 650 (0.92)
1 cfu/g
1 2 3
24h 0(-3.38) 0(-3.38) 0(-3.38)
20 48h 910 (0.75) 800 (0.25) 890 (0.65)
72h 910 (0.75) 800 (0.25) 920 (0.79)
24h 830 (0.38) 680 (-0.30) 820 (0.34)
25 48h 900 (0.70) 730 (-0.07) 840 (0.43)
72h 900 (0.70) 730 (-0.07) 840 (0.43)
24h 650 (-0.43) 720 (-0.12) 960 (0.97)
30 48h 650 (-0.43) 720 (-0.12) 960 (0.97)
72h 650 (-0.43) 720 (-0.12) 960 (0.97)
24h 750 (0.02) 760 (0.06) 800 (0.25)
32 48h 750 (0.02) 760 (0.06) 800 (0.25)
72h 750 (0.02) 760 (0.06) 800 (0.25)
24h 700 (-0.21) 760 (0.06) 920 (0.79)
37 48h 700 (-0.21) 760 (0.06) 920 (0.79)
72h 700 (-0.21) 760 (0.06) 920 (0.79)
1 cfu/g
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HACCP

127

26

63

26



ISO 21528-1:2017

150 21528-2:2017
EU
HACCP 0729 4
2011 ISO 16649-2:2001
2
t
Tukey
0
CFU/g
1
16SBacteria rDNA PCR
BLAST 3
B C
1
7 32 48
2 3 52
15 1.026 log CFU/g 3.790 log
8 52 CFU/g 45 1.187
10 3 45 log CFU/g 3.301log CFU/g
3 30 30 1.140 log CFU/g
127 3.072log CFU/g
3
(p=0.6516)
(32 48 ) 32 48 1
SO 4833-1:2013(30 72 ) 1.098 log
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CFU/g 4.017 log CFU/g
1.15610g CFU/g

3.3011og CFU/g

1.206 log CFU/g (#% HiBR 5t A i ~ 2.207 log

CFU/g

32 24

0.861 log CFU/g
CFU/g

3.644 log
0.7871og CFU/g
3.3221og CFU/g
0.891log CFU/g (f# HFR A AT ~
2.044 log CFU/g

ISO
(30 72 )
1.237 log CFU/g(
3.9091og CFU/qg) 1.404

log CFU/g 3.35210g CFU/g
1.26810g CFU/g

3.163 log CFU/g 1SO

0.868 log CFU/g(
3.7161og CFU/qg)
0.785 log CFU/g
CFU/g

3.505 log
0.66810g CFU/g
2.179 log CFU/g

65

07303 1 2
06521 2
1 02875 3 2 00783
1 03343
5 2 0379 6
1SO
07149 7 0.4201
8 03917 9
1SO
0.5915
10 02525 11
00772 12
154  8/52
133 6/45
67  2/30
2 126
16/127
p=0.551414
16 (1SO 21528-1: 2016)

SO 21528-2:2016

5 CFU/g
16



Enterobacter

24

127

6150 3.787log CFU/g

CFU/g
(4.69910g) CFU/g

16 12.6

0.04 CFU/g

CFU/g

14
0.04—4.99CFU/g
2

100 000 (5 log)
50 000 1SO

VRBG

127
5CFU/g

EU
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31

Amalia Widya Rizky

92
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1SO

(log CFU/g) 1.026 1.098 0.861 1237 0.868

n=52 0.934 0.972 0.946 0971 1.093
20 18 25 12 30

p value 0.330 0.052 <0.01 <0.01

(log CFU/g) 1.187 1.156 0.787 1.404 0.785

n= 0.794 0.782 0.791 0.831 1.053
9 1 20 6 28

p value 0.786 <0.01 <0.05 <0.01

(log CFU/g) 1.140 1.206 0.891 1.268 0.668

n= 0.792 0.636 0.730 0.620 0.968
7 5 1 2 20

p value 0.591 0.052 0.272 <0.01

ISO
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1log CFU/g

2 log CFU/g

Vs 1 y=0.5284x+0.529

y =0.8434x + 0.2326
R?*=0.2875

Vs 1 R2=0.7303
5 ° 5
! D
P 2 4
; ® . O o :
i P g3 e
.o -] . ................
2 b Sl 2 ¢ -2
1e © 20 00 e .a. A
............ g .m”:.. .
o ‘. .. .....
0 1 2 3 4 5 0e o 6o o .
0 1 2 3 4 5
log CFU/g
log CFU/g
1 3 )
Y e e y = 0.2791x + 0.4558
5 VS 2 R2=0.6521 VS 2 e 00785
5
4 o o .
........ g .
3 0 . 5 .
......... 5
......... > { . |
2 .:' :’:° N~ L . S ooVOW . I
1e e e o N D
............. o : 2 3 4 |
K T log cfu/g
0 1 2 3 4 5
log CFU./g
4 2
2 2
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VS 1 y=0.4649x + 0.6762

R2=0.3343

5
o
-]
T 4
(@]
(_g" 3
A )

2 00 ..

. .o of o
8. @
10 . o8 0 °
0oe oo
0 1 2 3 4 5
log CFU/g
5 1
Vs 2 y=0.5652x +0.2469
R2=0.3759

5
o
-]
LLIS 4
o 3
2
o2 | 3

0 © ® 0.
1 $ 00
0e oo o °
0 1 2 3 4 5
log CFU/g

6 2
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LOGCFU/G

1SO

w & o

y = 0.8338x + 0.3815

vsISO e 07140
. ----------------
9 ......
. . . -----------
s

g
48

°®

1 i 3 | |
1SO

VSISO y = 0.6787x + 0.5983
R?=0.4201
L 2
R 3

2
<®
e o o .
¢ 2

1 i | | |

LOG CFU/G

1SO

72

_ SO logCFUIg

y = 0.4902x + 0.7098

vsISO e 0 3017

.......



log CFU/g

o P N W A~ O

10

log CFU.g

11

1SO

ISO

ISO vs y = 0.8661x - 0.2035

2=0.5915
5
Ky
| >
. A % 4
..~ ............. 0,3
“ ----- o
“ 0--- _
e i : 2
et .
1
o b ees_o_o
1 2 , 4 | |
ISO log CFU/g |
| )
ISO vs y = 0.637x - 0.1094
R2=0,2525
[ )
o ®
o R
: ® @0 ..
........ .
3l wamele oo
1 , ! | |
ISO log CFU/g
| )
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ISO vs y =0.4336x + 0.1176
R?*=0.0772
o © 00 0
.. s
o o 0o '
1 2 3 4
ISO log CFU/g



52 8 154 2 38
45 6 133 0 0
30 2 6.7 0 0
127 16 12.6 2 16
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Acinetobacter sp.

Enterobacter sp.
Enterobacter sp.

Pantoea septica
Serratia quinivorans

Enterobacter sp.
Enterobacter sp.
Enterobacter kobei
Klebsiella oxytoca
Acinetobacter sp.
Enterobacter sp.
Enterobacter sp.

Klebsiella oxytoca

Serratia liquefaciens

Pluralibacter gergoviae

Enterobacter ludwigii

75

Pantoea sp.

Enterobacter sp.
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