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Japan would like to thank Kenya for
chairing the electronic working group on
edible offal tissue. Japan’s responses to the

questionnaire are as follows:

1. What is the general definition of offal

tissues (provide source/reference) and

definition of edible offal tissues in your

country (provide source/reference)?
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Edible offal means edible tissues and organs
other than muscles, fat, liver and kidney
from slaughtered animals. This definition is
for setting maximum residue limits of

veterinary drugs and pesticides.

Japan notes that CCPR is currently working
on the revision of the Classification for Food
and Feed, which includes a section on
animal products. It would be important to
harmonize with the CCPR work in order to

keep consistency within Codex.

2. Provide a list of edible offal tissues
consumed based on species in your country.

Examples of edible offal tissues consumed in
Japan, include but are not limited to;
Cattle:

omasum, abomasum, small intestine, large

Tongue, heart, rumen, reticulum,

intestine, rectum, sinew, uterus, tail
heart,

Intestine,

small
feet,

Swine: Tongue, stomach,

intestine, large uterus,
cartilage bone

Chicken: Heart, gizzard, cartilage bone

3. Provide data from 2014 to 2016 on the
quantity in tons of edible offal tissues traded
locally and internationally from your

country in the format provided here below;

There is no latest data on the quantity of
edible offal tissues traded locally and
internationally. For reference, data on the
quantity of domestic production and import
from 1999 to 2001 in Japan is shown in the
below table.



Species Edible offal | Quantity of domestic Quantity imported (Metric
tissue Production (Metric Tons) Tons)*
Year 1999 | 2000 2001 1999 2000 2001
Cattle Tongue 2,116 | 2,099 1,811 41,843 44,821 41,067
Heart 1,104 | 1,097 944 NA NA NA
Organs - 36,242 36,826 28,122
except  for
liver
Rumen 3,721 | 3,707 3,180 13,018 12,708 11,563
Reticulum 1,007 | 999 862
Omasum 3,327 | 3,339 2,839
Abomasum 1,788 | 1,781 1,529
Small 6,891 | 6,851 5,891 17,678 17,953 15,702
intestine
Large 3,639 | 3,615 3,112
intestine
Sinew 1243 | 1,229 1,064 24,498 24,856 17,068
Uterus 298 | 296 254 NA NA NA
Tail 1,993 | 1,975 1,706 NA NA NA
Swine Tongue 7,222 | 7,186 7,022 NA NA NA
Heart 5,496 | 5,468 5,344 NA NA NA
Organs - 11233 11985 10783
except  for
liver
Stomach 8,594 | 8,551 8,356 NA NA NA
Small 20,093 | 19,992 19,536 NA NA NA
intestine
Large 6,698 | 6,664 6,512 NA NA NA
intestine
Uterus 3,065 | 3,050 2,980 NA NA NA
Feet 30,436 | 30,283 29,593 NA NA NA

NA: Not available
*Frozen foods only. Chilled foods are not

included.
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Japan would like to thank Costa Rica and the
United States of America for chairing the
electronic working group on Prioritization of
Countries’ Needs for Veterinary Drug MRLs,
and appreciates the opportunities to provide our
comments on this issue.

Japan would like to propose some changes to the
Appendix 4 to reflect that:

Dipropionate imidocarb was already
evaluated by JECFA in 2003, and imidocarb
was identified as its active ingredient.
Codex agreed MRLs of imidocarb in meat,
edible offal and milk of cattle in 2005; and
(http://www.fao.org/fileadmin/user_upload/
vetdrug/docs/41-11-imidocarb_dipropionate
.pdf)

Ethion was already evaluated by JMPR in
1990 and MRL in spices has been set by
CCPR.
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(http://www.fao.org/fao-who-codexalimenta
rius/standards/pestres/pesticide-detail/en/?p
id=34)

Japan also proposes some minor corrections to
the Appendix 4. Some of veterinary drugs hames
listed in the appendix are changed to the more
commonly-used names worldwide to avoid
misunderstanding ~ within ~ members.  Our
proposals are shown in underlined and red color
font in the attached file. If these proposals are
accepted, the appendix 1 also needs to be
modified accordingly.

Lastly, Japan notes that some of the listed
substances have been recognized as important
antimicrobials for human and veterinary
medicines by international and national bodies.
Antimicrobial resistance might be outside scope
of the work, but the importance of
antimicrobials can be a reference when
considering MRL priorities in this EWG. Japan
is of the view that antimicrobials should be
managed strictly according to their GVPs and
those residues in foods should be minimized as
much as possible to ensure consumers’ health.
As such, we are adding a new column of “Notes
on antimicrobial resistance priorities” and
including the information on the priorities listed
in WHO Ceritically Important Antimicrobials for
Human Medicine and OIE List of Antimicrobials
of Veterinary Importance in the Annex 4 as a
reference for the EWG members.
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Introduction MILM 5para (L L VW EL T 5
Z&IZL7, 6paraldGHP EZ a3~ 8
para [Z HACCP &7 v a  ~ENENBE
HZ Izl

CCP (real time monitoring 73 FJHE

HEHEDOZEE Geo/NT 1 6) BFETHEN
IZOWT, R 0iEm LT, Rk sl
L7,

General Principle

SN DR S L7z food safety culture (2B
THXEHATLHZ LICAR LT TERE
HEUR SAVERRICIEE L TWieno Tz, (f
Ji. FBO @ role ® & Z AIZFid 55 Z & TH
EHL7,)
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Hazard Analysis 3T X TOREARZ LN HE
R —MRANZ AN D Z IR E LT,

2HHE_

# HZ—#t L7= Introduction % F3t L 72,
Ft D b OIFRIIE C.3.1.1)

P IEAT B 2B S v/ GHP O 95 [E e SR
b LI Lo, GEER O b OIAR C.3.1.2

(772 L, T _XTERLE LD Tiden)

1% O coffee break % (FJ 1 BEf) . ~¥—
R43H7C. significant safety hazard 235 @ &
T, GHP 2 Car ha—LCT& 52 LR
ainola. £ivE HACCP plan & X%
DI Tigam LT, MmN — RaHro
fEF. GHP ®Z, GHP+HACCP W\ o
£ T > T Hazard Control Plan & M52
tTartrYRITELE,

3HH:

R, GHP, enhanced GHP, CCP @ Lt
K (AARREN—RZEENMEIELToN—V 3
VM DN — A EH) 2OV Tigam L7z,
Gt o b OITIRMT C.3.1.3)

T4 5. BIfED HACCP fEsCEIzB W
TEMMTREZ LIZHOWTHBICAENR A
v R L7z, SGRTICY 72> TOKRFHRIL simple
easy to understandable for everybody CT& &
L7,

Enhanced GHP Z#ET %Y —/LIZDOW T
wmlLobooart Y RIEEL 0o
Teo 7272, P — R3#T T significant hazard
E L THIE SIS Z &7 starting point TH
HZEIIARE L,

A% Guidance 23 E 72 E AT
* HACCP F— A DHE
* Hazard 7347
* CL % & DR FRIR L
* Validation, verification &\ D BHRE(L,



* Correcting action(Gef T2, xfflfh, FRLH
1D 3 RFEDO (L)
* Training section D581l
*CCP =% 1Y > 7 T, real time DEH & E
e
o, FEN LI SN2 Example (220
Tl #md DRI 2o T,
ARl ZINF A B D315 L 72 enhanced GHP
DENE TINEGE DD AT A - — DA% # |
& RO T b— MEREZROH AT Th-o
7oo KRENZY AT U TREZFEFLH L,
enhanced GHP O A |ZFEMAITH -7,
(FSMA @ sanitation control 238 % D T4
REFZITUARTHS,)
g » ¢, CCP ® CL & L T observable
I ZHEFF T & 72723, observable Ol & LT, B
DINENEE I 23 72 2 N DI 2 & B 7
U & validation L7=1% O R OEYMZ €=
AV TTHENIHILEE D RN ELN
einote, —J, FILOFKE TR T, holding
tube OLRFFRFRH] (61 : 2 %)) 1% monitoring L
RO, EOMRDY | BREDOR T DI
HELTWVWDZ & DEIZIE WG N TP %
FANBR TV,

SBDOTE

2017 4£ 5 H1Z U 12 Introduction (4H] 2
L. TOBEH-ax v &b &2 Co Chair
THELZLO=M LT bDTIERY) |,
GHP ¥ (5 15t L, TOEIRH S 2 2
v h&H &1 Co Chair THRIE L72 b O =IRfT
L7=bDTiE7ew), HACCP #5y (XT3
HHF%OKE=2 A &2 RICHERE. BlEEN
BT XA MEM&UETT 5 TE, 72720, %
AL o TUE, BICHE - LT R A5 %&EH
WA NEEDLDORIRDAREELH D)
NEEFEEENDIRE S, 2 A > MIRIER 1
MHEZRDRBEL,

2) #FZVU WS L#D EWG
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201745 A 7 H EWG od:FRFEENS DI
FHDOWS OHGEE DA hrF s v a R
3) MBI, 49HACCP £, kSR
MR STz,

XL, 6 H9 BB C.3.21 D= A
s %2 EWG (Zxf LigH L7z,

SO, EECEITHI L, R 3.2.2 D= A
> hEER L, 10 H 3 B Codex FHH /R #2H
L7,

3) B RZ I v OEMEHE

AR () EKRERKERRELZB DI,

201747 H 25 H, EWG (2% 3.3.1 % 2
TUY RTO#EmOMEEZE LD, TN E
DANTZRIES 8.3.2 #5383 T Wy REEERLL,
EWG [ZhdAm L7z,

ZZFETOEWG OHEIXROEY

28 NE (Argentina, Australia, Brazil,
Canada, Chile, China, Costa Rica, Ecuador,
France, Germany, India, Japan, Malaysia,
Morocco, Mexico, New Zealand, Norway,
Peru, Philippines, Poland, Portugal,
Singapore, Spain, Switzerland, Thailand,
United Kingdom, United States, and
Uruguay), one member organization
(European Union) K O 3 EFEHRS (FAO,
WHO KOVICMSF), 512 1 NGO (NHF)
»n EWG &Lz,
The proposed draft document was initially
drafted by the co-chairs, circulated twice for
participant comments, and revised twice

based on comments received.

The eWG did not consider Item d. in the
terms of reference (“Consider if any products
covered by the Code of Practice for Fish and
Fishery Products need specialized or revised
control guidance.”) This item may be better
considered when aligning the existing Code
with the draft section.
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+ One participant commented that all
content relating to the application of
HACCP principles on fishing vessels should
be removed from the document. In their
viewpoint, fishing vessels in developing
countries only box and ice fish and these are
primary production activities that should be
excluded. And, that the FAO/WHO Expert
Meeting concluded that histamine formation
and SFP can be easily controlled, and the
risk from SFP is best mitigated by applying
basic GHPs and, where feasible, a HACCP
system. In response to these comments,
several changes were made to clarify that
the draft guidance applies to vessels that
use basic GMPs, and to vessels that use
basic GMPs and HACCP systems. The Draft
recommends that when establishments
receive fish from vessels that apply basic
GMPs without a HACCP system (.e.,
without a documented structure and
monitoring records), then the receiving
establishment should monitor histamine

levels in the fish.

»Several participants asked about the
relationship between draft section X.2.4
(Histamine testing), and the work to be done
later on sampling guidance. It was
discussed that the later work was a revision
of eleven Codex commodity standards that
contain histamine safety limits, and that
these standards were determined by CCFFP
to have inconsistent, and possibly
inadequate, sampling guidance for
determining compliance of lots in trade with
the histamine safety limit listed in the
standard. The Code of Practice for Fish
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and Fishery Products serves a different
purpose and contains guidance for producers
on how to produce safe products with
acceptable quality that will meet the
end-product requirements of the Codex

commodity standards.

+ One participant asked where the new
histamine section would fit in the code. It
was discussed that the proposed draft was
designed to be a separate section within the
Code, and that it is analogous to existing
sections because it covers a subset of fish
and fishery products, and contains control
guidance at production steps. It was noted
that the Introduction to the Code (How to
use this Code) explains the aim and layout
of the Code, and that the Proposed Draft can
be added within sections 10-19 (Processing

of specific fish and shellfish products).

+ One participant recommended revising an
existing section of the adopted Code in order
to reference the proposed draft section. It
was discussed that significant editing to
several sections of the existing Code will be
required in order to reference the proposed
draft section and to assure alignment of the
existing guidance with the new guidance,
and that work on aligning the existing Code
should not begin until it is agreed to

advance the proposed new section forward.

Several participants asked if the eWG
was considering inclusion of Salmonidae
in the table of at-risk species as listed in
the terms of reference. It was noted
that the FAO/WHO review was not
completed, and inclusion of salmon, and

the title of the table, would need to be



considered after completion of the
FAO/WHO review.

Recommendations

The working group recommends that the
Committee:

a. Consider advancing the proposed
draft (Appendix I) as a new section in the
Code.
b.
aligning the existing Code with the draft

Consider when to begin an eWG for

new section, taking into consideration that
this work may lead to significant revisions of
the adopted Code, and that it will rely on
overall CCFH agreement on the content of
the draft new section.

c. Regarding the table of at-risk
species for the Code derived from Table 2.3
in the FAO/WHO Expert Meeting Report:

1. Consider the inclusion of
Salmonidae in the table based on the
FAO/WHO review.

2.
the table, which may depend on if

Consider the appropriate title for

Salmonidae are included.
3.
located (e.g., as a new annex in the Code.)

b ALY I U OIEEICEITHT D BARD = A
> MERCH, Bk 5> 5 [Distribution (Jitie)
DOAEZBMTRELDa AL MR L
WE D BRR b oT, BAKEDE D &9
(2. X5 [Harvesting, Processing, Storage
and Distribution] & 72> TWAHIZH D5
7", Distribution OFLHE A 72D HNNNDR E
DE S OTT )3, Distribution 2 AiL5 D
THiuX, Transportation H AL DX Tl
RN EEZTEY 3, —FHT. B
CAC/RCP 52-2003 (Z Transportation &
Retail @ section 3% V) 3D T, Z ® section

Confirm where the table will be
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BAOBOENEEA S i E1TV, 1 % GHP
K OY 2 B HACCP O IEE¥ S RIFRIEFT CfT

92 &, REFEOEEREML, M aICBE T
LA A - S0k (culture) 5 OMITHE & 7% 0 AT
REPRFT L&, FOHHEHER LT, £
7o A4 (49CCFH) B2 PWG 2B L,
AT w7 3 TR SN E =2 A > N &R
L7z ECOARA THEmT 21D DEERE S
B+ 22 L CHREIN,

BEETSP LB SN TN D ER2FHA
(ESY SRR R/IN

OETOFREREENEFEER ST E21T 5 &
NE I, GHP OB TEHEN 37 FEH D
G fe B B AT I E A B,

@GHP, CCP Iz, &OhoE HEHFE
(enhanced GHP (F7# Operational PRP)
WZOWTHITZICERT D0 E 9D,

@F 1= GHP H O [—RAFE| IZBT5E
FOY 72 g L OREITHON T, STEAENE
TOFERELZZAT-bDTHDHZ &b 7R
TITHIRDIBREENTWD N, TDOTEDTHE
ZEET DN

@DFEI1FEGHP O 4L —a OFH)
D7 va AP, FIERE, =41
> 7 FIE, GHP O 258 & O GHP D%
FEICBET 2T 7T T B HTGEINT 50 E
D Elz, LOEICFLR STV
HACCP B#EX> CCP L7210 2 HIRE & EEfE D
EPEORREZHIR LS E e ok s v
a NTFT XD,

OALEN 2019 FFI2 AT v 75, 2021 4
AT w78 LTEHIREND =Dz E 5
X W E T ITE AR EERSORBE LY S
LIRD AT T DOIWRE,

D O E e A RO IR L, B
EZ/ N EZ GO E2TORLEFELICE -
TH LT IEHLLT VAR ERD LD
AIREZR IR Y SCEITFHFEIC L, T SCERE AL % 12
ORXTHDHEDNYTHD, D=, O
GHP O A CEMBNA3ITATZ D Z E BB
REMEERIILT L L ABEERSITIINA

23

TRV, @F -2 FFEIZ ATREZR IR 0 B0 & 72\,
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EEERFEEMEREE (Shiga

toxin—producing Escherichia coli:STEC)
FAO fRFE 5, 2017 47 9 HIZATHON -5 2
[A] STEC FAO/WHO BEPHZE A D E/pfk R &
LT, (DSTEC XS TR - R AT & 72
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2, FLELE (IR E O KOV
BEROHNTH D Z &, @b STEC 2B
WY LHEIEE 2DV A7 2 THET L0
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OB 72 BRI AR, THGICHE T2 BIY
BENRTHTOD) A7 ICESL T Fu—F
BEHZENEIDOENDZ L FER U RATITHE
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MEZ &L D ITKHLT 2O EHK D &
NI HZ L EHER LT,

FE N OVKEERLE PO B A 2 1290 T

FAO RE D, PRl 2% I 4
U AZIZBET AL B e — D FERFER L
LT, U Ref - R B oo O fR
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1) #A bicxfL,

At this moment, we think it is not
necessary to change the title, because these
guidelines cover both paper and electronic
certificate, including, not limit to paperless
use of certificates.

We think, however, that we should to clarify
the definition on “paperless electronic
certificate” and “electronic certificate”.

2) SECTION 2 — SCOPE AND

OBJECTIVES



5. These guidelines provide assistance in
identifying the information and attestations

in paper and/or electronic documents that

can be provided by competent authorities.
(PR B Z$2%) BLH :  To make sure
these guidelines cover both paper and/or
electronic documents
6. These guidelines are equally applicable to
official certificates regardless of their mode
of transmission, e.g., paper or electronic.
And paperless use of electronic certificates

does not excluding the use of the paper
certificate.

(FHRRES BN 2 $E %)
HEFIROGEAECHEAZPERRL LY &35
HDOTIERWZ & 2T 5720)

Section 3 EF

paperless electronic certificate & electronic
certificate % X %l 9 % 7= ¥ . paperless
electronic certificate D EF A KT D Z & ¢

BT,
Section 4 J5HI

E. Official certificates, regardless of their
mode of transmission and their contents,
should present information in a form that
the

process while meeting the importing country

simplifies and expedites clearance

requirements.

PHE @ It is necessary to clarify the necessity
of alignment with single window approach
to WTO Trade

according Facilitation

agreement.

F. The competent authority of the exporting
country is ultimately responsible for any
certificate it issues or authorizes to be

1ssued.

P We think it is not necessary rewording

this paragraph because definition of

35

“Certificates” in GL38 “are those paper or
electronic documents, which describe and
attest to attributes of consignments of food

destined for international trade”.

SECTION 9 — ISSUANCE OF OFFICIAL
CERTIFICATES (RESPONSIBILITY OF
CERTIFYING OFFICERS, SECURITY
AND PREVENTION OF FRAUD)

ZDEA MEBIET HHERNE A b
12 LT,

Principle F

The competent authority of the exporting
country is ultimately responsible for any
certificate it issues or authorizes to be
issued.

Z DT D rewording [FIAREE T X A
L7z,

Para 35, 36, and 38 C paper ®#&(Z “and/or
electronic “OiBMN AL L7, £721% “paper”
ZHIFx L. paper and electronic certificates
& Te KL ) I2“Certificate” OARITT 51
FxE LT,
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"At this moment, we think it 1is not

necessary to change the title, because these
guidelines cover both paper and electronic
certificate, including paperless use of
certificates.

We think, however, that we should to clarify
the
certificate” and “electronic certificate”.
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necessity of alignment with single window
to WTO Trade

definition on “paperless electronic

It is necessary to clarify the

approach  according



Facilitation agreement.
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Hi 1% We think it is not necessary rewording
this of

“Certificates” in GL38 “are those paper or

paragraph because definition
electronic documents, which describe and
attest to attributes of consignments of food
destined for international trade”.
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X7 35, 36, 38 Offi A(and/or electronic)it
ZTANGIT,

H27UF (201743 H) TRHROLS 72
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We think it is necessary to develop a
definition of “paperless electronic certificate”
and other definitions in order to have
common recognition.

In addition, we think that it is necessary to
the of

certificates electronic

define issuance and receipt

for  paperless
certification because there is possible gap in
of

issuing and recipient countries, depending

perception issuance/receipt between

(e.g. when

communication error on a network occurs).

on communication status

THREMOBAZRE LT,

30. The importing country, where financial
should have

RZ7 301

circumstances allow, in a

paperless environment:

- national legislation or regulation to accept
electronically official certificates;

- confidence in the reliability and security of
the electronic certification system and
messages of the importing country as well as
the transport layer infrastructure;

- capability to acknowledge the receipt of the
electronic exchanged official certificate.

fi A DB Because system construction
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requires a budget.
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41. Competent authorities should promote to
businesses electronic information exchange
that supports electronic certification and

enables paperless use of official certificates.
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Japan’s comments on discussion paper on edible offal tissue

Japan would like to thank Kenya for chairing the electronic working group on edible

offal tissue. Japan’s responses to the questionnaire are as follows:

1. What is the general definition of offal tissues (provide source/reference) and

definition of edible offal tissues in your country (provide source/reference)?

Edible offal means edible tissues and organs other than muscles, fat, liver and kidney
from slaughtered animals. This definition is for setting maximum residue limits of

veterinary drugs and pesticides.

Japan notes that CCPR is currently working on the revision of the Classification for
Food and Feed, which includes a section on animal products. It would be important to

harmonize with the CCPR work in order to keep consistency within Codex.

2. Provide a list of edible offal tissues consumed based on species in your country.

Examples of edible offal tissues consumed in Japan, include but are not limited to;
Cattle: Tongue, heart, rumen, reticulum, omasum, abomasum, small intestine, large
intestine, rectum, sinew, uterus, tail

Swine: Tongue, heart, stomach, small intestine, large intestine, uterus, feet, cartilage
bone

Chicken: Heart, gizzard, cartilage bone

3. Provide data from 2014 to 2016 on the quantity in tons of edible offal tissues
traded locally and internationally from your country in the format provided here

below;
There is no latest data on the quantity of edible offal tissues traded locally and

internationally. For reference, data on the quantity of domestic production and import
from 1999 to 2001 in Japan is shown in the below table.
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Species Edible Quantity of domestic Quantity imported (Metric
offal Production (Metric Tons) Tons)*
tissue
1999 2000 2001 1999 2000 2001
Cattle Tongue 2,116 2,099 1,811 41,843 44,821 41,067
Heart 1,104 1,097 944 NA NA NA
Organs - - - 36,242 36,826 28,122
except for
liver
Rumen 3,721 3,707 3,180 13,018 12,708 11,563
Reticulum 1,007 999 862
Omasum 3,327 3,339 2,839
Abomasum 1,788 1,781 1,529
Small 6,891 6,851 5,891 17,678 17,953 15,702
intestine
Large 3,639 3,615 3,112
intestine
Sinew 1243 1,229 1,064 24,498 24,856 17,068
Uterus 298 296 254 NA NA NA
Tail 1,993 1,975 1,706 NA NA NA
Swine Tongue 7,222 7,186 7,022 NA NA NA
Heart 5,496 5,468 5,344 NA NA NA
Organs - - - 11233 11985 10783
except for
liver
Stomach 8,594 8,551 8,356 NA NA NA
Small 20,093 19,992 19,536 NA NA NA
intestine
Large 6,698 6,664 6,512 NA NA NA
intestine
Uterus 3,065 3,050 2,980 NA NA NA
Feet 30,436 30,283 29,593 NA NA NA

NA: Not available

*Frozen foods only. Chilled foods are not included.
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Appendix 3: Prioritization of High Priority Veterinary Drugs in need of Codex MRLs

This is the criterial list porpuse for the participant countries in this first round of comments.

Indications: In the column number 5 “Agreement” please mark with a “X” if the country is agrre or do not about the criterial.

Agrerment
Gountry Selection of Criterial Criterial description Justification
Yes No
.Include or Maintain active ingredient of importance for a
country /region for which there are not MRLs Codex as a The lack of international reference of MRLs is the main
Argentina Conserve or maintain in the starting list international reference, or regional or national agencies such problem facing developing countries in conducting a risk
as EMA or FDA, whose MRLs and tolerances are analysis for the establishment of national MRLs and
internationally accepted by developing countries as quoted withdrawal periods for veterinary drugs.
The RTCA.
Vetri Di ithout MRL from CODEX. (Cod . . . .
. Conserve or maintain in the starting list M nnar)f rugs WI. ou . rom (. odex scape) MRL JECFA evaluation, for countries that do not carry out this
Chile Interest in evaluating widely used products without an MRL N
evaluation
CODEX
Chile Conserve or maintain in the starting list Maintain Vetrinary drugs without an MRLs by Codex (Codex N
Scape) .
o o Mantain Vetrinary drugs
Chile Conserve or maintain in the starting list Widely used in animal production systems. Interest in Veterinary drugs with greater use, greater need for definition
evaluating widely used products without an MRL CODEX
Maintain veterinary drugs which are the only product available L L
v intain i ing li : e o Th f Critical d therefore it | tto h
Chile Conserve or maintain in the starting list for a particular purpose, specific products for a specific ey are of Critical use and there orle itis relevant to have a
) JECFA evaluation
disease.
o o — . . L . . It is advisable to apply Criterial used by OIE to define criticality
Chile Conserve or maintain in the starting list Only for antlblot:ceziesl:\adntcr;e;nrglatllj?::ﬁsv:th Antimicrobial of a drug according to document "LIST OF IMPORTANT
ANTIMICROBIAL AGENTS FOR VETERINARY MEDICINE"
Veterinary drugs for species that do not have alternatives, It necessary to evaluate this production and the residues of
Chile Conserve or maintain in the starting list since there are no MRLs. There are species for which there | Medicamentos in Matriz Honey. Currently CODEX does not
are very few drugs with defined MRLs, as is the case with have MRLs for this matrix and international honey trade has
bees. increased over time
" L N Exclude veterinary drugs wich that already have MRLs from | The veterinary drug has Codex MRLs from JMPR, which can
Costa Rica Elimination from the starting list
the JMPR. be used as a reference.
Our country has Central American regulation to establish the
Costa Rica Elimination from the starting list Exclude veterinary drugs that have FDA and EMEA MRLs order of adoption of MRLs, which in addition to Codex
Alimntarius also includes agencies such as FDA and EMEA. |x
Costa Rica Conserve or maintain in the starting list Maintain veterinary drugs that already have an initial This would be an starting point for JECFA and scientific
evaluation for some species. sponsors for research on other non-traditional species.
o o A substance which has already been toxicologically evaluated by It seems to be easy to evaluate these compounds, and the
Japan Conserve or ma_'"ta“"_'" th? s.tartlng list JECFA or JMPR. availability of data could be promising. The previous JECFA or
(Putting in a high priority) JMPR toxicological evaluation could be served as a starting point. x
L P A substance which is being used as veterinary drug for certain | It is meaningful to set MRLs for these compounds to improve food
Conserve or maintain in the starting list ) s . N . s S
Japan L . s food producing animals in several countries, and Codex MRLs in safety and fair practice in food trade.
(Putting in a high priority) . . N
such animal tissues do not exist. X
Japan Conserve or maintain in the starting list A substance whose health concerns and/or food trade It is meaningful to set MRLs for these compounds to improve food
(Putting in a high Eriority) implications are identified. safety and fair practice in food trade .
Panama Conserve or maintain in the starting list Veterinary drugs that have initial evaluation by JECFA in one The initial assessment would serve as a starting point for
or more species JECFA to expand to other species in which it is used.
. . e The initial evaluation will serve as a starting point for JECFA to
. ing li Vet d hich has Codex MRL fic t ; "
Panamé Conserve or maintain in the starting list eterinary drugs which has Lodex WIRLS on Specilic ISSUES | o, and the research and establish the MRL for other tissues
of one or more matrices : : o A
of interest in species in which it is used.
. L L Veterinary medicinal products that have Codex MRLs in There is no need to update the Codex MRL or further research
Panama Elimination from the starting list " . L N
different tissues and species in which they are used by JECFA.
Pert Conserve or maintain in the starting list Maintain Vetrinary drugs without an MRLs by Codex MRL JECFA evaluation, fo;\(;:llslr;ttli';is that do not carry out this
Conserve or maintain in the starting list Active principle of importance as a country for which there are| The lack of information on MRLs is one of the major problems
Venezuela ¥ ) ) ) ) . !
no internationally agreed CODEX MRLs in our regions when evaluating a risk analysis.

N.I: Not indicate
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Bl C.2.2

Japan’s comments on the draft report on discussion paper on edible offal tissue

Japan appreciates the efforts of Kenya for leading the EWG on edible offal. We would like to

provide our comments on this issue.

Japan can support the overall conclusion and the proposed definition of edible offal. Japan

thinks that the proposed definition of edible offal is mainly based on morphology, and in this
aspect, it would fully cover the all possible organ and tissue to be consumed. However, the
CCRVDF also needs to consider it for the purpose of MRL setting as a risk manager. In
particular, the following questions need to be addressed:

- What is a representative tissue or organ for establishing MRL in edible offal?

- What data are required for elaborating MRL in edible oftal?

- Can the current food consumption data be utilized for JECFA to estimate dietary exposure

from edible offal? Additional consumption data is needed?

The eighty-first JECFA conclusion on zilpaterol implied that residue data on edible offal other
than liver and kidney and animal metabolism data might be required to recommend MRL in
edible offal and to estimate dietary exposure from edible offal. The eighty-first report of the
JECFA states, “The Committee concluded that there were insufficient zilpaterol residue data
to adequately consider exposure to residues in lungs and other edible offal of cattle apart
from liver and kidney. No non-radiolabelled residue depletion data were provided for any
cattle tissues other than liver, kidney and muscle. For lung tissue, there were no actual residue
data available in cattle, just estimates based on ratios of plasma versus respiratory tissue
radioactivity from preliminary radiolabel studies in rats. For edible offal, the only bovine
data available were from a preliminary radiolabel study, with only two data points for tripe at
each of the 12- and 48-hour withdrawal periods.”

FhereforeThe issue might be outside the terms of reference of this EWG, so Japan would like
to propose that the EWG recommend the CCRVDF to discuss the above-mentioned points to

facilitate the discussion on edible offal.
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Appendix 4: Application of Criteria to Starting List of High Priority Veterinary Drugs in need of Codex MRLs Bmc22
Use this sheet to apply the criteria to the starting list.
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B C3.1.1

GENERAL PRINCIPLES OF FOOD HYGIENE: GOOD HYGIENIC PRACTICES (GHPs) AND THE HAZARD ANALYSIS
AND CRITICAL CONTROL POINT SYSTEM (HACCP)

INTRODUCTION

1. People have the right to expect the food they eat to be safe and suitable for consumption. Foodborne iliness and
foodborne injury are unpleasant and in some circumstances can be severe or fatal. But there are also other
consequences. Outbreaks of foodborne illness can damage trade and tourism, and lead to loss of earnings,
unemployment and litigation. Food spoilage is wasteful, costly and can adversely affect trade and consumer confidence.

2. International food trade and foreign travel are increasing, bringing important social and economic benefits. But this also
makes the spread of illness around the world easier. Eating habits too, have undergone major changes in many countries
over the last two decades and new food production, preparation, storage, and distribution techniques have developed to
reflect this. Effective food hygiene practices, therefore, are vital to avoid the adverse human health and economic
consequences of foodborne illness, foodborne injury, and food spoilage. Everyone, including primary producers,
manufacturers and processors, food handlers and consumers, has a responsibility to assure that food is safe and suitable
for consumption.

3. This document outlines a framework of general principles that enables competent authorities to oversee food safety
and suitability and which should be understood and followed by food business operators (FBOs) at all stages of the food
chain. These principles will enable food businesses to develop their own food hygiene systems, taking into account the
nature of the operation, relevant hazards, and appropriate control measures, as well as requirements set by competent
authorities.

4. Pre-requisite programmes (PRPs) which include Good Hygiene Practices (GHPs), Good Manufacturing Practices
(GMP), Good Agricultural Practices (GAP), among others, lay the foundation for producing safe and suitable food.
Following a hazard analysis it may be determined that GHPs may be sufficient for some FBOs to control all food safety
hazards. Since not all of these hazards pose the same risk, there may be a need to pay particular attention to certain
GHPs as hazard control measures in specific circumstances. FBOs without the resources to carry out a hazard analysis

may be assisted by HACCP-based systems provided externally. 22y b [EEBEL]: b OO LEASLE, 4
i fToTcmat
5. Where a step is identified that controls a significant hazard critical to the safety of food, this step should be designated ;;gHA Rl e SR R

as a Critical Control Point (CCP) as defined within the Hazard Analysis and Critical Control Point (HACCP) System.
. . X L i o . a R b [BEE2]: Significant food safety
6. The first section describes Good Hygienic Practices for Food Safety and Suitability (GHPs). GHPs are the basis of all hazard 237 SHU7= 5. CCP 7> enhanced GHP
food hygiene systems to support the production of safe and suitable food. GHPs can be stand-alone food hygiene C Control 3%
measures or programs prerequisite to Hazard Analysis and Critical Control Point (HACCP) which is described in the
second section. HACCP may not be applicable to all type of food businesses, in particular at the stages of primary
production. However, the principles of HACCP can be applied to certain activities related to primary production [e.g.
administration of veterinary drugs].

OBJECTIVES

7. The General Principles of Food Hygiene: Good Hygienic Practices (GHPs) and the Hazard Analysis and Critical
Control Point (HACCP) System aims to:

- provide principles and guidance on the application of good hygienic practices applicable throughout the food EHEREE: 74> b 10,5 pt
chain to provide food that is safe and suitable for consumption;
- provide principles on the application of recemmend-a+isk-based-approach-based-on-HACCPprinciples-and HEREE: ROHELK

- clarify the relationship between PRPs, GHPs and HACCP, taking account of the size and nature of the food
business operation; and

- provide principles on which sector and product-specific codes of practice are established.

SCOPE

8. This document provides a framework for producing safe and suitable food for human consumption by outlining
necessary food safety and hygiene conditions and applying, where appropriate, specific food safety control measures at
certain steps throughout the food chain. The document is intended for use by food business operators (including primary
producers, manufacturers/processors, food service operators and retailers) and competent authorities, as appropriate.
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USE
General

9. This document is generally applicable to competent authorities and food businesses, and provides flexibility to meet
the needs of different types of food businesses in the context of international food trade.

10.  There will be situations where some of the specific requirements contained in this document are not applicable. The
fundamental question in every case is “what is necessary and appropriate on the grounds of the safety and suitability of
food for consumption?”

11.  The text indicates where such questions are likely to arise by using the phrases “where necessary” and “where
appropriate”. In practice, this means that, although the requirement is generally appropriate and reasonable, there will be
some situations where it is neither necessary nor appropriate on the grounds of food safety and suitability. In deciding
whether a requirement is necessary or appropriate, an evaluation of the potential harmful effects to consumers should be
made, taking into account any relevant scientific information available. This approach allows the requirements in this
document to be flexibly and sensibly applied with a proper regard for the overall objectives of producing food which is safe
and suitable for consumption. In so doing it takes into account the wide diversity of food chain practices and varying
degrees of risk involved in producing and handling food.

Roles of Competent Authorities, Food Business Operators, and Consumers

12.  Competent authorities should decide how best they should apply these general principles through legislation,
regulation or guidance to:

- protect consumers from illness or injury caused by contaminated food;
- provide assurance that food is safe and suitable for human consumption;
- maintain confidence in domestically and internationally traded food; and

- provide education which effectively communicates the principles of food hygiene to food business operators and
consumers.

13. Food business operators should apply the hygienic practices and food safety principles set out in this document to:

- develop and implement precesses-food hygiene system-reeesses that provide food that is safe and suitable for
its intended use;

- ensure food handlers are competent trained as appropriate to their job activities;

- ensure that consumers have clear and easily understood information to enable them to identify the presence of
food allergens, protect their food from contamination, and prevent the growth/survival of foodborne pathogens
by storing, handling and preparing it correctly; and

- contribute to maintaining confidence in domestically and internationally traded food.

- Develop food safety culture

14. Consumers are expected to follow relevant guidance and instructions for food preparation and apply appropriate
food hygiene measures to ensure that their food is safe and suitable for consumption.

GENERAL PRINCIPLES

(i) Food safety hazards_shall must be controlled using a preventative approach to ensure food safety and suitability.

The approach should consider GHPs _alone, and/or GHP and HACCP in an integrated way where relevant.

(i)  GHPs should ensure that food is produced in a sanitary environment in order to reduce the presence of
contaminants.

(i) The application of GHPs should be subject to monitoring, corrective actions, verification and where appropriate,
documentation.

(iv) GHPs_should provide the foundation for a HACCP system to-be-effective.
(v)  The design and implementation of HACCP should ear enhance the control of food safety.

(vi)  Hazard analysis should identify all hazards associated with the ingredients, the production process and its
environment (e.g. equipment and facility, food handlers) and specify the significant hazards that should be
controlled to ensure food safety. Hazard analysis should be appropriate to the size and nature of the business.
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(vii) Validation of hazard control measures that are critical to achieve an acceptable level of food safety should be

science-based (reference to Codex GL 69-2008). FREE: T#H
(viii) The application of hazard control measures should be subject to monitoring, verification, corrective actions and
where-apprepriate-documentation. FREE: 0Lt

(ix) Food Safety Control Systems should be reviewed periodically and when there is a change in the food business,
e.g. new process, new ingredient, new product, new equipment, to determine if modifications are needed.

(x) Communication on food safety and suitability should occur as appropriate across the food chain. 2 Ay b [E48EE3]: IDF suggested Milk Code %
ZMRIZ, control measures (2R3 %
communication % food chain /& T1T 5 X 9 (2

Definitions HEHz
[To be developed based on terms used in Sections 2 and 3]
Pre-requisite programs

Hazard control measure
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BIFC3.1.2

GENERAL PRINCIPLES OF FOOD HYGIENE: GOOD HYGIENIC PRACTICES (GHPs) AND THE HAZARD
ANALYSIS AND CRITICAL CONTROL POINT SYSTEM (HACCP)

GOOD HYGIENE PRACTICES

Introduction

1.

The establishment, implementation and maintenance of Good Hygienic Practices (GHPs) assist in
controlling the introduction of food safety hazards to food products through the work environment and
apply from primary production through to handling of the final product. They provide the basic
conditions and activities that are necessary to support the production of safe and suitable food at all
stages of the food chain. The type of GHPs needed depends on the food sector in which the food
business operates and encompasses other equivalent terms including Good Agricultural Practice
(GAP) and Good Manufacturing Practice (GMP).

Application of GHPs may be sufficient to control all hazards in the operation depending on the size
and nature of the food business and the associated risks. Significant food safety hazards identified in
the operation should be controlled by hazard control measures, either through application of GHPs
designed to control a specific food safety hazard, or where appropriate, through application of HACCP,
or a combination of both.

Where particular GHPs are designed to reduce significant food safety hazards, but are not at a critical
control point step, these are referred to in the Food Safety Control System as [‘enhanced GHPs /
operational GHPs’], for example, cleaning of a meat slicer to remove or reduce the presence of
Listeria monocytogenes. Where appropriate, the monitoring of ['enhanced GHPs / operational GHPs’]
should be documented and subject to corrective action and verification in line with HACCP principles.

GHPs provide the foundation from which HACCP is developed. HACCP is described further in
Section #. _Annex # also provides further guidance on a simplified implementation of a Food Safety
Control System which applies flexibility in the HACCP approach, taking into account the size and
nature of the food business.

An appropriate location, layout, design, construction and maintenance of premises and facilities are
essential for implementation of GHPs and HACCP to be effective.

SECTION I: ESTABLISHMENT DESIGN_AND STRUCTURE ANB-FACILITIES

OBJECTIVES:
Depending on the nature of the operations, and the risks associated with them, premises, equipment and
facilities should be located, designed and constructed to ensure that:

RATIONALE:
Attention to good hygienic design and construction, appropriate location, and the provision of adequate
facilities, is necessary to enable hazards to be effectively controlled.

contamination is minimised;

design and layout permit appropriate maintenance, cleaning and disinfections and minimise air-
borne contamination;

surfaces and materials, in particular those in contact with food, are non-toxic in intended use and,
where necessary, suitably durable, and easy to maintain and clean;

where appropriate, suitable facilities are available for temperature, humidity and other controls; and
there is effective protection against pest access and harbourage.
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| Location of establishment
Establishments
6. Potential sources of contamination need to be considered when deciding where to locate food
establishments, as well as the effectiveness of any reasonable measures that might be taken to

protect food. Establishments should not be located anywhere where, after considering such protective

measures, it is clear that there will remain a threat to food safety or suitability. In particular,
establishments should normally be located away from:

« environmentally polluted areas and industrial activities which pose a serious threat of contaminating food;
« areas subject to flooding unless sufficient safeguards are provided;

* areas prone to infestations of pests;
« areas where wastes, either solid or liquid, cannot be removed effectively.

| PREMISES-ANDROOMS

| Design and layout of food establishment

permit good food hygiene practices, permit adequate maintenance and cleaning, and including
protection against cross-contamination between and during food operations-by-foedstuffs.

‘ 7. Where appropriate, the internal design and layout of food establishments and equipment should

8. Where possible, layout should separate between contaminated and ‘clean’ areas and work areas
should be designed to allow one-directional production flow. Where physical separation is not

possible, raw and ready to eat food preparation should be separated in time with suitable cleaning

and disinfection between uses.

Internal structures and fittings

9. Structures within food establishments should be soundly built of durable materials, -and-be-easy to
maintain, easy to clean and where appropriate, able-te-be-disinfected. In particular the following
specific conditions should be satisfied where necessary to protect the safety and suitability of food:

» the surfaces of walls, partitions and floors should be made of impervious materials with no toxic effect

in intended use;
+ walls and partitions should have a smooth surface up to a height appropriate to the operation;
+ floors should be constructed to allow adequate drainage and cleaning;

condensation; and the shedding of particles;

+ windows should be easy to clean, be constructed to minimize the build--up of dirt and where
necessary, be fitted with removable and cleanable insect-proof screens—Where-necessary-windows
should-be-fixed;

* doors should have smooth, non-absorbent surfaces, and-be easy to clean and, where necessary,
disinfect;

+ working surfaces that come into direct contact with food should be in sound condition, durable, -and
easy to clean, malntaln and disinfect. They should be made of smooth, non- absorbent, non-toxm

| Temporary/mobile food premises-establishments and vending machines

temporary premises in-which-food-is-handled-such as tents and marquees.
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11. Such premises and structures should be sited, designed and constructed to avoid, as far as
reasonably practicable, contaminating food and harbouring pests. In applying these specific
conditions and requirements, any food hygiene hazards associated with such facilities should be
adequately controlled to ensure the safety and suitability of food.

FACILITIES

Watersupply = 2 v | [B4BEE6]: Facilities © water supply
L Control of Operation DKIFAERESES Z &
12. An adequate supply of potable water with appropriate facilities for its storage, distribution and 1A, F72. FAOWHO IZ X 2 MFEEE
temperature control, should be available whenever necessary to ensure the safety and suitability of EHEZEE
food.

13. Potable water should be as specified in the latest edition of WHO Guidelines for Drinking Water
Quality, or water of a higher standard. Non-potable water (for use in, for example, fire control, steam
production, refrigeration and other similar purposes where it would not contaminate food), shall have
a separate system. Non-potable water systems shall be identified and shall not connect with, or allow
reflux into, potable water systems.

Drainage

| 14. Adequate drainage and, where necessary, waste disposal systems for fats and oils and-fac ilites \’ 2 2 b [B4BEE7]: Too specific 720 CHIR \\

should be provided. They should be designed and constructed so that the risk of contaminating food
or the potable water supply is avoided.

Waste Disposal

15. Containers for waste, by-products and inedible or dangerous-hazardous substances, should be
specifically identifiable, suitably constructed, where possible made of impervious material and,
closable wnd—whereaporosriate modecbimperdonsmatencl Arrmnaements shodld ba inblheo to ) :
dispose of animal by-products appropriately. ‘ Ay b [BEES]: A, DA 7 ‘

DiIr?
16. Containers used to hold hazardousdangepeus—_substance\s should be-identified-and-where i
appropriate;-be lockable to prevent malicious or accidental contamination of food. ‘ 2% b [BEEEOL: Mk L sy (by ‘
us)
Cleaning )
| 45:17. Adequate facilities, suitably designated, should be provided for cleaning food, utensils and
equipment. Such facilities should have an adequate supply of hot and cold potable water where
| appropriate. Separate cleaning materials should be used for highly contaminated areas.
Personnel hygiene facilities and toilets
18. Personnel hygiene facilities should be available to ensure that an appropriate degree of personal hygiene
| can be maintained and to avoid contaminating food. Where appropriate, facilities should include:
| + adequate means of hygienically washing and drying hands, including soap, wash basins and a supply
of hot and cold (or suitably temperature controlled) water;
| +__lavatories of appropriate hygienic design-which-do-not-open-directly-into food-handlingareas; and faxut [BE%10]: ~RAEFELZEZ XD LIE
O BEEEROFRE &2 5 R EN N0 T
+ adequate changing facilities for personnel. [ESZ3A:

19. Such facilities should be suitably located and designated. Where necessary pessible, hand washing and
food washing should be done in separate sinks.
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food:
Air quality and ventilation

20. Adequate means of natural or mechanical ventilation should be provided, in particular to:
* minimize air-borne contamination of food, for example, from aerosols and condensation droplets;
* control ambient temperatures;
+ control odours which might affect the suitability of food; and
» control humidity, where necessary, to ensure the safety and suitability of food.

21. Ventilation systems should be designed and constructed so that air does not flow from contaminated
areas to clean areas and, where necessary, they can be adequately maintained and cleaned.

Lighting

22. Adequate natural or artificial lighting should be provided to enable the undertaking to operate in a hygienic
manner. Where necessary, lighting should not be such that the resulting colour is misleading. The intensity
should be adequate to the nature of the operation. Lighting fixtures should, where appropriate, be easy to
clean and protected to ensure that food is not contaminated by breakages.

Storage
23. Where necessary, adequate facilities for the safe and hygienic storage of food products, food ingredients,

food packaging materials and non-food chemicals (including cleaning materials, lubricants, fuels), should be
provided.

24. Where appropriate, food storage facilities should be designed and constructed to:

* permit adequate maintenance and cleaning;

* avoid pest access and harbourage;

+ enable food to be effectively protected from contamination and-cross-contamination during storage; and

» where necessary, provide an environment which minimizes the deterioration of food (such as by temperature
and humidity control).

25. The type of storage facilities required will depend on the nature of the food. Where necessary, separate,
secure, storage facilities for cleaning materials and hazardous substances should be provided.

EQUIPMENT

General

26. Equipment and containers (etherthan-once-only-useexcept for single-use-containers-and-packaging)
coming into contact with food, should be designed and constructed and located to ensure that-where
necessary;- they can be adequately cleaned; and where necessary, disinfected and maintained to avoid the
contamination of food. Equipment and containers should be made of materials with no toxic effect in intended
use. Where necessary, equipment should be durable and movable or capable of being disassembled to allow
for maintenance, cleaning, disinfection;-menitering- and;for-example,_to facilitate inspection for pests.

Food control and monitoring equipment

27. In addition to the general requirements in paragraph-#4-3-4, equipment used to cook, heat treat, cool,
store or freeze food should be designed to achieve the required food temperatures as rapidly as necessary in
the interests of food safety and suitability, and maintain them effectively.

28. Such equipment should also be designed to allow temperatures to be monitored and controlled. Where
necessary, such equipment should have effective means of controlling and monitoring humidity, air-flow and
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any other characteristic likely to have a detrimental effect on the safety or suitability of food. These
| requirements are intended to ensure that:

* harmful or undesirable micro-organisms or their toxins are eliminated or reduced to safe levels or their
survival and growth are effectively controlled;

| * where appropriate, critical limits established in HACCP-based-plans can be monitored;-and.

SECTION II: CONTROL OF OPERATION

OBJECTIVES:
To produce food that is safe and suitable for human consumption by:
« formulating design requirements with respect to raw materials, composition, processing,
distribution, and consumer use to be met in the manufacture and handling of specific food items;
« designing, implementing, monitoring and reviewing effective control systems.

RATIONALE:
To reduce the risk of unsafe food by taking preventive measures to assure the safety and suitability of
food at an appropriate stage in the operation by controlling food hazards.

CONTROL OF FOOD HAZARDS

29. Food business operators should control food hazards through the use of integrated systems based on
GHPs and, where applicable, sueh-as-HACCP. They should:

+ identify any food safety hazards in the operation;
« identify any steps in their operations which are critical to the safety of food;
» implement effective control procedures at those steps;
» monitor control procedures to ensure their continuing effectiveness; and
* review control procedures periodically, and whenever the operations change.

30. /Application of GHPs may be sufficient to control all hazards in the operation depending on the size and

nature of the food business and the associated risks. Significant food safety hazards identified in the operation
should be controlled by hazard control measures, either through application of GHPs designed to control a

specific food safety hazard, or where appropriate, through application of HACCP, or a combination of both.L L B \’ Ay b [BE%ELL]: Into L X7 ‘\
| KEY ASPECTS OF HYGIENE FOOD SAFETY CONTROL SYSTEMS i

Time and temperature control

31. Inadequate food temperature control is one of the most common causes of foodborne iliness or food
spoilage. Such controls include time and temperature of cooking, cooling, processing and storage. Systems
should be in place to ensure that temperature is controlled effectively where it is critical to the safety and
suitability of food.

32. Temperature control systems should take into account:
« the nature of the food, e.g. its water activity, pH, and likely initial level and types of micro-organisms;
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« the intended shelf-life of the product;
« the method of packaging and processing; and
» how the product is intended to be used, e.g. further cooking/processing or ready-to-eat.

33. Such systems should also specify tolerable limits for time and temperature variations.
Temperature recording devices should be checked at regular intervals and tested for accuracy.

Specific process steps

Microbiological and other specifications

35. Management systems described in paragraph ## offer an effective way of ensuring the safety and
suitability of food. Where microbiological, chemical or physical specifications are used in any food safety
control system, such specifications should be based on sound scientific principles and state, where

Microbiological cross-contamination

36. Pathogens can be transferred from ene-raw foods to ready-to-eat foodsanether, either by direct contact or
indirectly by-via food handlers, contact surfaces, cleaning equipment or through splashing or the-airborne
particles. Raw, unprocessed food should be physically effectively separated_from ready-to-eat foods, or where
there is not possible, through time separation of activities with effective cleaning and disinfection of surfaces
and equipment in between uses. eitherphysically-or-by-timefrom-ready-to-eat foods—with-effective

37. In some food operations, aAccess to processing areas may need to be restricted or controlled. Where
risks are particularly high, access to processing areas should be only via a changing facility with strict

and wash their hands before entering.

38. Surfaces, utensils, equipment, fixtures and fittings should be thoroughly cleaned and where-recessary
disinfected after raw food_preparation, particularly when meat and poultry; has been handled or processed.

Physical and chemical contamination

39. Systems should be in place to prevent contamination of foods by foreign bodies such as glass, er metal
shards from machinery and; dust..-harmfulfumes-and-unwanted-chemicals. In manufacturing and processing,
suitable detection or screening devices should be used where necessary. Procedures should be in place for
food handlers to follow in the case of breakage. Equally systems should be in place to prevent contamination
of foods by harmful chemicals.

Allergenic Contamination

40. Allergens are potential hazards and should be considered as part of the food safety control system.
Presence of allergens should be identified in food ingredients and products and strict controls put in place to
prevent their cross-contamination of other foods. The use of separate production lines and separate storage
facilities may be necessary, and cross contamination controls must be adhered to. |
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| INCOMING RAW MATERIALS REQUIREMENTS

41. No_incoming raw material or ingredient should be accepted by an establishment if it is known to contain
parasites, undesirable micro-organisms, pesticides, veterinary drugs or toxic, decomposed or extraneous
substances which would not be reduced to an acceptable level by normal sorting and/or processing. Where
appropriate, specifications for raw materials should be identified and applied.

42. Raw materials or ingredients should, where appropriate, be inspected and sorted before processing.
Where necessary, laboratory tests should be made to establish fitness for use. Only sound, suitable raw
materials or ingredients should be used.

43. Stocks of raw materials and ingredients should be subject to effective stock rotation.

PACKAGING

44. Packaging design and materials should provide adequate protection for products to minimize
contamination, prevent damage, and accommodate proper labelling. Packaging materials or gases where
used must be non-toxic and not pose a threat to the safety and suitability of food under the specified
conditions of storage and use. Where appropriate, reusable packaging should be suitably durable, easy to
clean and, where necessary, disinfect.

WATER

In contact with food

45. Only potable water should be used in food handling and processing, with the following exceptions:

« for steam production, fire control and other similar purposes not connected with food; and

« in certain food processes, e.g. chilling, and in food handling areas, provided this does not constitute a hazard

to the safety and suitability of food (e.g. the use of clean sea water).

46. Water recirculated for reuse should be treated and maintained in such a condition that minimize pe risk to
the safety and suitability of food results from its use. The treatment process should be effectively monitored.

47. Recirculated water which has received no further treatment and water recovered from processing of food
by evaporation or drying may be used, provided its use does not constitute a risk to the safety and suitability
of food.

As an ingredient
48. Potable water should be used wherever necessary to avoid food contamination.

Ice and steam

49. Ice should be made from water that complies with section ###. Ice and steam should be produced,
handled and stored to protect them from contamination.

50. Steam used in direct contact with food or food contact surfaces should not constitute a threat to the safety
and suitability of food.

DOCUMENTATION AND RECORDS

51. Where necessary, appropriate records of processing, production and distribution should be kept and
retained for a period that exceeds the shelf-life of the product. Documentation can enhance the credibility and
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effectiveness of the food safety control system and demonstrate that all reasonable care and due diligence
has been taken to protect the health of consumers.

RECALL PROCEDURES

52. Managers should ensure effective procedures are in place to deal with any food safety hazard and to
enable the complete, rapid recall-withdrawal of any implicated lot of the finished food from the market. Where
a product has been withdrawn because of an immediate health hazard, other products which are produced
under similar conditions and-which may also present a similar-hazard to public health, should be evaluated for
safety and may need to be withdrawn. The need for public warnings and a product recall from consumers
should be considered.

53. Recalled products should be held under supervision until they are destroyed, used for purposes other than
human consumption, determined to be safe for human consumption, or reprocessed in a manner to ensure
their safety.

SECTION Illl: ESTABLISHMENT SANITATION CLEANING AND MAINTENANCE and PEST CONTROL
AND SANITATION

OBJECTIVES:

To establish effective systems to:
* ensure adequate and effective appropriate-maintenance and cleaning_procedures;
» control pests; and
* manage waste.;and

RATIONALE:
To facilitate the continuing effective control of food hazards, pests, and other agents likely to contaminate
food.

General cleaning and maintenance

54. Establishments and equipment should be kept in an appropriate state of repair and condition to:
« facilitate all sanitation-cleaning procedures;
« function as intended, particularly at critical steps (see paragraph #5-1);

* prevent contamination of food, such ase-g- from metal shards, flaking plaster, debris and chemicals.

55. Cleaning should remove food residues and dirt which may be a source of contamination. The necessary
cleaning methods and materials will depend on the nature of the food business. Disinfection may be
necessary after cleaning.

56. Attention should be paid to hygiene during cleaning and maintenance operations so as not to compromise
food safety. Open food should be stored or covered and cleaning products suitable for food contact surfaces
should be used in food preparation areas.

57. Cleaning chemicals should be handled and used carefully and in accordance with manufacturers’
instructions (e.g.using the correct dilutions) and stored, where necessary, separated from food, in clearly
identified containers to avoid the risk of contaminating food.

Cleaning procedures and methods
58. Cleaning can be carried out by the separate or the combined use of physical methods, such as heat,

scrubbing, turbulent flow, vacuum cleaning or other methods that avoid the use of water, and chemical
methods using detergents, alkalis or acids.
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59. Cleaning procedures will involve, where appropriate:
| * removing gross visible debris from surfaces;

‘ * applying a detergent solution to loosen soil and bacterial film_(cleaning)-and-hold-them-in-solution-or
suspension;

* rinsing with water (hot water where possible) which-complies-with-section-4#.; to remove loosened soil and
residues of detergent;

« dry cleaning or other appropriate methods for removing and collecting residues and debris maybe useful in
| soe operation when water enhance the risk of microbiological lcontamination; and 2 2 b [E48819]: Proposal by US

» where necessary, clearing should be followed by disinfection with subsequent rinsing unless the
manufacturers’ instructions indicate on scientific basis that rinsing is not required.

| Cleaning Programmes

60. Cleaning and disinfection programmes should ensure that all parts of the establishment are appropriately
clean, and should include the cleaning of cleaning equipment.

61. Cleaning and disinfection programmes should be continually and effectively monitored for their suitability
and effectiveness and where necessary, documented.

62. Where written cleaning programmes are used, they should specify:
* areas, items of equipment and utensils to be cleaned;

* responsibility for particular tasks;

» method and frequency of cleaning; and

* monitoring arrangements.

63. Where appropriate, programmes should be drawn up in consultation with relevant specialist expert
advisors.

PEST CONTROL SYSTEMS
General

64. Pests pose a major threat to the safety and suitability of food. Pest infestations can occur where there are
breeding sites and a supply of food. Good hygiene practices should be employed to avoid creating an
environment conducive to pests. Good sanitation, inspection of incoming materials and good monitoring can
minimize the likelihood of infestation and thereby limit the need for pesticides.

Preventing access

65. Buildings should be kept in good repair and condition to prevent pest access and to eliminate potential
breeding sites. Holes, drains and other places where pests are likely to gain access should be kept sealed.
Wire mesh screens, for example on open windows, doors and ventilators, will reduce the problem of pest
entry. Animals should, wherever possible, be excluded from the grounds of factories and food processing
plants.

Harbourage and infestation
66. The availability of food and water encourages pest harbourage and infestation. Potential food sources

should be stored in pest-proof containers and/or stacked above the ground and away from walls. Areas both
| inside and outside food premises should be kept clean_and free of spillages. Where appropriate, refuse should
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be stored in covered, pest-proof containers. Any potential harbourage, such as old, disused unused
equipment should be removed.

Monitoring and detection

67. Establishments and surrounding areas should be regularly examined for evidence of infestation.
Eradication

68. Pest infestations should be dealt with immediately by a competent person or company and without
adversely affecting food safety or suitability. Treatment with chemical, physical or biological agents should be

carried out without posing a threat to the safety or suitability of food. The cause should be identified and
corrective action taken to prevent a recurrent problem.

Waste Management

6.4 WASTE MANAGEMENT

69. Suitable provision must be made for the removal and storage of waste. Waste must not be allowed to
accumulate and overflow in food handling, food storage, and other working areas and the adjoining
environment except so far as is unavoidable for the proper functioning of the business.

70. Waste stores must be kept appropriately clean_and free of pests.
MONITORING EFFECTIVENESS

71. Sanitation Sanitation-Cleaning programmessystems- should be monitored for effectiveness_and;
periodically verified. by means such as audits or pre-operational inspections. er-Wwhere appropriate,
microbiological sampling and testing of the environment and food contact surfaces can verify the effectiveness
of cleaning programmes. Cleaning and maintenance procedures should beand regularly reviewed and
adapted to reflect any changesd in circumstances.

72. Cleaning procedures which are [Operational GHPs / Enhanced GHPs] and are hazard-specific should be
monitored and subject to corrective action, verification and documentation in line with HACCP principles as
appropriate.

SECTION IV: PERSONAL HYGIENE

OBJECTIVES:
To ensure that those who come directly or indirectly into contact with food are-netlikely-to-contaminate
food-by:

* maintaining an appropriate degree of personal cleanliness;

* behaving and operating in an appropriate manner.

RATIONALE:
People who do not maintain an appropriate degree of personal cleanliness, who have certain illnesses or
conditions or who behave inappropriately, can contaminate food and transmit illness to consumers.

Health Status

73. People known, or suspected to be suffering from or to be a carrier of a disease or iliness likely to be
transmitted through food, should not be allowed to enter any food handling area if there is a likelihood of their
contaminating food. Any person so affected should immediately report iliness or symptoms of iliness to the
management.

74. Medical examination of a food handler should be carried out if clinically or epidemiologically indicated.
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lliness and Injuries

75. Conditions which should be reported to management so that any need for medical examination and/or
possible exclusion from food handling can be considered, include:

* jaundice;

« diarrhoea;

* vomiting;

« fever;

« sore throat with fever;

« visibly infected skin lesions (boils, cuts, etc.);
« discharges from the ear, eye or nose.
Personal Cleanliness

76. Food handlers should maintain a high degree of personal cleanliness and, where appropriate, wear

suitable protective clothing, head covering, and footwear. Cuts and wounds, where personnel are permitted to

continue working, should be covered by suitable waterproof dressings.

77. Personnel should_ wash their hands regularly and -always wash-their-hands-when personal cleanliness
may affect food safety, forexample:in particular:

« at the start of food handling activities;
» immediately after using the toilet; and

« after handling raw-foed-er-any contaminated material;-such-as-waste. where-this-couldresultin

Personal Behaviour

78. People engaged in food handling activities should refrain from behaviour which could result in
contamination of food, for example:

* smoking;

* spitting;

* chewing or eating;

* sneezing or coughing over unprotected food.

79. Personal effects such as jewellery, watches, pins or other items should not be worn or brought into food
handling areas if they pose a threat to the safety and suitability of food.

Personal HygienelZ 2>\ T &, (1] & DD FLERDS EE
Visitors

80. Visitors to food manufacturing, processing or handling areas should, where appropriate, wear protective
clothing and adhere to the other personal hygiene provisions in this section.
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SECTION V: TRANSPORTATION

OBJECTIVES:
Measures should be taken where necessary to:
» protect food from potential sources of contamination;
+ protect food from damage likely to render the food unsuitable for consumption; and
+ provide an environment which effectively controls the growth of pathogenic or spoilage micro-
organisms and the production of toxins in food.

RATIONALE:

Food may become contaminated, or may not reach its destination in a suitable condition for
consumption, unless effective control measures are taken during transport, even where adequate
hygiene control measures have been taken earlier in the food chain.

General

81. Food must be adequately protected during transport. The type of conveyances or containers required
depends on the nature of the food and the conditions under which it has to be transported.

Requirements

82. Where necessary, conveyances and bulk containers should be designed and constructed so that they:
+ do not contaminate foods or packaging;

« can be effectively cleaned and, where necessary, disinfected;

+ permit effective separation of different foods or foods from non-food items where necessary during transport;
« provide effective protection from contamination, including dust and fumes;

« can effectively maintain the temperature, humidity, atmosphere and other conditions necessary to protect
food from harmful or undesirable microbial growth and deterioration likely to render it unsuitable for
consumption; and

« allow any necessary temperature, humidity and other conditions to be checked.

Use and Maintenance

83. Conveyances and containers for transporting food should be kept in an appropriate state of cleanliness,
repair and condition. Where the same conveyance or container is used for transporting different foods, or non-
foods, effective cleaning and, where necessary, disinfection should take place between loads.

84. Where appropriate, particularly in bulk transport, containers and conveyances should be designated and
marked for food use only and be used only for that purpose.

85. Food should be stored hygienically off the floor and-where possiblepalletised-to-facilitate official

verification-checks: Xy b [BE%E21]: 8 4,
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SECTION VI: PRODUCT INFORMATION AND CONSUMER AWARENESS

OBJECTIVES:
Products should bear appropriate information to ensure that:

» adequate and accessible information is available to the next person in the food chain to enable
them to handle, store, process, prepare and display the product safely and correctly;
+ the lot or batch can be easily identified and recalled if necessary.

Consumers should have enough knowledge of food hygiene to enable them to:

» understand the importance of product information;

» make informed choices appropriate to the individual; and

+ prevent contamination and growth or survival of foodborne pathogens by storing, preparing and
using it correctly.

Information for industry or trade users should be clearly distinguishable from consumer information,
particularly on food labels.

RATIONALE:

Insufficient product information, and/or inadequate knowledge of general food hygiene, can lead to
products being mishandled at later stages in the food chain. Such mishandling can result in iliness, or
products becoming unsuitable for consumption, even where adequate hygiene control measures have
been taken earlier in the food chain.

Lot identification

86. Lot identification is essential in product recall and also helps effective stock rotation. Each container of
food should be permanently marked to identify the producer and the lot. Codex General Standard for the
Labelling of Pre-packaged Foods (CODEX STAN 1-1985, Rev. 1(1991)) applies.

Product Information

87. All food products should be accompanied by or bear adequate information to enable the next person in the
food chain to handle, display, store, and-prepare and use the product safely and correctly.

Product Labelling

88. Pre-packaged foods should be labelled with clear instructions to enable the next person in the food chain
to handle, display, store and use the product safely. Codex General Standard for the Labelling of Pre-
packaged Foods (CODEX STAN 1-1985, Rev. (1991)) applies.

Consumer Education

89. Health education programmes should cover general food hygiene. Such programmes should enable
consumers to understand the importance of any product information and to follow any instructions

accompanying products, and make informed choices. In particular consumers should be informed of the
relationship between time/temperature control and foodborne illness.

SECTION VII: TRAINING_ AND MANAGEMENT

OBJECTIVE:
Those engaged in food operations who come directly or indirectly into contact with food should be trained,
and/or instructed in food hygiene to a level appropriate to the operations they are to perform.

RATIONALE:

Training is fundamentally important to any food hygiene system.

Inadequate hygiene training, and/or instruction and supervision of all people involved in food related
activities pose a potential threat to the safety of food and its suitability for consumption.
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Awareness and Responsibilities

90. Food hygiene training is fundamentally important. All personnel should be aware of their role and
responsibility in protecting food from contamination or deterioration. Food handlers should have the necessary
knowledge and skills to enable them to handle food hygienically. Those who handle strong cleaning chemicals
or other potentially hazardous chemicals should be instructed in safe handling techniques.

Instruction and Supervision

91. The type of supervision needed will depend on the size of the business, the nature of its activities and the
types of food involved. Managers and supervisors should have the necessary knowledge of food hygiene
principles and practices to be able to judge potential risks and take the necessary action to remedy
deficiencies.

92. Periodic assessments of the effectiveness of training and instruction programmes should be made, as well

Training Programmes

93. Factors to take into account in assessing the level of training required include:

« the nature of the food, in particular its ability to sustain growth of pathogenic or spoilage micro-organisms;
+ the manner in which the food is handled and packed, including the probability of contamination;

+ the extent and nature of processing or further preparation before final consumption;

« the conditions under which the food will be stored; and

* the expected length of time before consumption.

Refresher Training

94. Training programmes should be routinely reviewed and updated where necessary. Systems should be in
place to ensure that food handlers remain aware of all procedures necessary to maintain the safety and
suitability of food.

Management Commitment |

95. Fundamental to the successful functioning of any food safety control system is the commitment from
Management_to incorporate food safety into the business objectives of the organisation and to communicate
the importance of producing safe food, both for the consumer and the business.

Managementrs should continually improve the effectiveness of the food safety systems in place by:

« ensuring that roles and responsibilities are clearly communicated in the food businesses erganisation;

+_ensuring the availability of resources;

* _maintaining the integrity of the food safety management system when changes are planned and
implemented;

*  conductingManagementreviewsto-verifing_that controls are working and documentation is up to
date;

+ to ensure the appropriate training and supervision is in place for food handlers;

» _ensuring compliance with relevant statutory and regulatory requirements; and

+ fostering a strong food safety culture within the food businesses erganisation.
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Comparison of GHP, Enhanced GHP and CCP

Bls C3.1.3
[Drafted by Japan]

GHP

Enhanced GHP /KCP2

Application of CM at a CCP

When applied/identified?

Before hazard analysis., +adaptation
after HA

After hazard analysis.

Scope e General condition and activities | Control measures for Speeifie—to | control measures applied at a step that
controls to create the environment | significant hazard(s) [in food] and/or | that are critical for significant hazard(s)
(both external and internal) for safe | processing [environment]. —(capture | in food
food that-this-could-be-upgraded-from-GHP
e Not specific to any hazard. but | erdewn-gradefrom-GGCP)—
results in
e Prevention of contaminants.
Validation of the | Generally not needed (insert footnote re

effectiveness of the CM

case by case basis, Generally not
carried out by FBOs themselves)
e.g. cleaning products validated for

effective used by manufacturer.

Yes, validation should be carried out (based-on—existing—validation—methods;

provided-by-FBO) (refer to CAC GL69—2008)

Criteria

Generaly—

Observable?

Some aspects of GHP may have
criteria which are measurable or
observable considering a wide range of
GHP. Yes, where relevant [and feasible]
by IDF

Criterion measurable or observable
which separates acceptable procedure
from unacceptable.

Yes

Critical limit which separates

acceptable products from unacceptable

e measureable (e.g.. temperature,
pH, Aw), or

e observable (e.g.—visual
appearancetexture).

63




[Drafted by Japan]

Monitoring Yes, where relevant [and feasible] Yes, but usually non-continuous. Yes, in real time
Frequency dependent on the operation. | ® continuous, or
® at frequency sufficient to guarantee
CCP in control
Corrective actions when | Yes,—where—relevant—but—not—for | ¢  For process/procedure: Yes. For process/procedure: Yes, Corrective
loss of control is indicated products—Usually—correct—inadequate | ¢  For products: Yes, when necessary, | actions as appropriate to prevent
practice— based on the situation evaluation. reoccurrence
e For process/procedure: Yes, [where For products: yes, pre-determined
relevant] actions
e For products: usually not relevant,
Verification Yes, where relevant, usually scheduled | Yes. Scheduled verification of implementation of control measure and the control
system (ref to GL69)
Record Keeping | Yes, where relevant Yes
(monitoring)
Documentation Yes, where relevant Yes
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BEs C3.2.1
COMMENTS FROM THE GOVERNMENT OF JAPAN

GENERAL COMMENT

Throughout the document, the term “food safety control system” should be used to
indicate “GHP, enhanced GHP and HACCP” instead of “food hygiene system” since
“food safety control system” is defined in the “Guidelines for the Validation of Food
Safety Control Measures (CAC/GL 69-2008)” (Food Safety Control System: the
combination of control measures that, when taken as whole, ensures that food is safe
for its intended use.) At this moment, there is no definition of “food hygiene system”
within Codex, and since we have a defined term “food safety control system” which is
very similar to “food hygienic system”, we should avoid creating a similar wording.

SPECIFIC COMMENTS
INTRODUCTION
Paragraph 3

pr|n0|ples WI|| enable food busmesses _perators (FBOs) to develop thelr own food

hygiene systems, taking into account the nature of the operation, relevant hazards, and
appropriate control measures, as well as requirements set by competent authorities.
This document outlines a framework of general principles that enables
competent authorities to verify food safety and suitability and which should be
understood and followed by FBOs at all stages of the food chain.

Rationale: The primary responsibility of food safety is on the shoulder of FBOs.
Therefore, the first target readers of this document are FBOs, and the sentence related
to FBOs should come first, followed by the sentence related to competent authorities.

Paragraph 4

4. Prerequisite programmes (PRPs) which include Good Hygiene Practices (GHPs),
Good Manufacturing Practices (GMPs), Good Agricultural Practices (GAPs), among
others, lay the foundation for producing safe and suitable food. Following a hazard
analysis_(see Section xxx in Part 2 (HACCP)), it may be determined that GHPs may
be sufficient for some FBOs to control all food safety hazards. Since not all hazards
pose the same risk, there may be a need to pay particular attention to certain GHPs as
hazard control measures in specific circumstances. Hazards identified as significant,
therefore, should be controlled by hazard control measures either through application
of such ‘enhanced’ GHPs or within a Hazard Analysis and Critical Control Point
(HACCP) system. FBOs without the resources to carry out a hazard analysis may be
assisted-by HACCP-based-systems-provided-externally-use external resources, e.g.
generic 1I—IACCP-laaseel—ss,tsrteﬂﬁu-:- plans provided by the competent authority or food
industry .

Rationale:
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1% proposal: Reference should be inserted here to clearly demonstrate the linkage
between the Introduction and Part 2 (HACCP).

2" proposal: “HACCP-based system” can be replaced by a more generic term
“Generic HACCP plans” which is clear and easy to understand.

Paragraph 5

5. The first section of this document describes good hygienic practices which are the
basis of all food hygiene systems to support the production of safe and suitable food.
GHPs can be stand-alone food hygiene measures or programs prerequisite to Hazard
Analysis and Critical Control Point (HACCP) which is described in the second section
Part. HACCP-may-not-be-applicable-to-alltypes-of food businesses; Though certain
types of FBOs may face difficulties to implement HACCP, HACCP can basically
be applied throughout the food chain from primary production to final
consumption and its implementation should be quided by scientific evidence of

I'ISkS to human health m—pameulapat—the—stages—ef—wnapy—preduehen—the—pﬂnerples

Rationale: We believe that HACCP can be applied throughout the food chain from
primary production to final consumption. This is the first principle (see the 3" paragraph
in “PREAMBLE”, Part 2). With regards to the proposal of deletion in the end of
paragraph, we think this is too specific and could be added in the introduction of the
HACCP part.

Paragraph 13

13. Consumers are-expected-to should play their roles by following relevant
guidance and instructions for food preparation and applying appropriate food hygiene
measures to ensure that their food is safe and suitable for consumption.

Rationale: The role of consumer should be more clearly indicated in this paragraph.

GENERAL PRINCIPLES

(i) Food safety hazards (biological, chemical, physical) should be controlled using a
preventative approach to ensure food safety and suitability.

(i) GHPs should ensure that food is produced in a sanitary environment in order to
reduce the presence of contaminants.

(iii) GHPs should provide the foundation for a HACCP system to be effective.

Rationale: The principle (v) and new proposal (v) bis cover the old principle (iv) more
clearly.

(v) Hazard analysis should identify all hazards associated with the ingredients, the
production process and its environment (e.g. equipment and facility) and specify
the significant hazards that should be controlled to ensure food safety. Hazard
analysis should be appropriate to the size and nature of the business.

(v)bis. Significant hazards should be controlled by hazard control measures.
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Rationale: This principle is logical, and a bridge between principle (v) and (vi). During
hazard analysis, if significant hazards are identified, then they should be controlled by
hazard control measures.

(vi) Hazard control measures that are critical to achieve an acceptable level of food
safety should be scientifically validated?.

(vii) The application of hazard control measures should be subject to monitoring,
corrective actions, verification, and documentation, as appropriate.

(viii) Food Hygiene Systems should be reviewed periodically and when there is a
change in the food business, e.g. new process, new ingredient, new product, new
equipment, to determine if modifications are needed.

(ix) Communication on food safety and suitability should be maintained between all
relevant parties as appropriate to ensure the integrity of the entire food chain.

Part 1 - GOOD HYGIENE PRACTICES

Introduction

Rationale: We propose to delete this sentence and to restore the entire “SECTION llI-
PRIMARY PRODCUTION?” since Section lllI-Primary Production includes
recommendations specific to primary production stage and is heavily referred to by
various Codex texts related to food hygiene, including Code of Hygienic Practices for
Fresh Fruits and Vegetables (CAC/RCP 53-2003). This proposal is in line with the
decision made during the in-session WG at the CCFH 48 (see A3, CRD 14 of 48"
CCFH).

Design and layout of food establishments

The internal design and layout of food establishments and equipment should permit
good food hygiene practices, permit adequate maintenance and cleaning, and protect
against cross-contamination between and during food operations.

een%ammafeed—and—elean—a;eas— The clean areas and d|rtv areas should be

separated to minimize cross-contamination Work-areas-should-be-desighed-to-allow
one-directional-production-flow: Wherephysical-separation-is-notpessible; through

measures such as physical separation (e.g. walls), location (e.g. distance), partitions,
traffic flow (e.g. one-directional production flow), airflow, and separation in time, with
suitable cleaning and disinfection between uses;-sheould-be-used-toprevent

Rationale: The concept and purpose of clean/dirty arrears should be described first.
The ways/means of the separation could be various depending on the nature and size
of food business, so should not be so specific. Physical separation or one-directional
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production flow are examples of the measures to minimize the cross-contamination and
can be listed with other measures.

Internal structures and fittings, the last bullet point

» work surfaces that come into direct contact with food should be in sound
condition, durable, easy to clean, maintain and disinfect. They should be made
of smooth, non-absorbent, non-toxic materials, and inert to the food, to
detergents and disinfectants under normal operating conditions.

Rationale: We believe the last part should be kept since this concept is not captured in
the current draft.

Cleaning and washing facilities

Adequate facilities, suitably designated, should be provided for washing food,
cleaning utensils and equipment coming into contact with food. Such facilities should
have an adequate supply of hot and cold potable water where appropriate.

Separate cleaning equipment, suitably designated, should be used for highly
contaminated areas, e.g. toilets.

Rationale: The facility to wash food should also be provided.

KEY ASPECTS OF HYGIENE CONTROL SYSTEMS

Presence of allergens e.g. nuts, milk and cereal grains should be identified in food
ingredients and products and controls should be put in place to prevent their presence
in foods where they are not labelled. Controls to prevent cross-contact of foods
containing allergens with other foods should be implemented e.g. separate storage
facilities. Where cross-contact cannot be guaranteed, consumers should be informed.

Rationale: We propose to delete the first sentence and add the sentence “Allergenic
nature of foods should also be taken into consideration.” under the section “6. List All
Potential Hazards ....” in Part 2 (HACCP guidelines).

INCOMING MATERIALS

Incoming materials including food ingredients should be purchased according to
specifications and their compliance with these specifications should be verified. No raw
incoming material should be accepted by an establishment if it is known to contain
chemical, physical or microbiological hazards which would not be reduced to an
acceptable level by normal sorting and/or processing.

Raw Incoming materials or ingredients should, where appropriate, be inspected and
sorted before processing. Where necessary, laboratory tests should be made available
to establish fitness for use.
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Stocks of raw incoming materials and ingredients should be subject to effective stock
rotation.

Rationale: Editorial.

Water in contact with food

The quality of water used in primary production may vary. For additional information on
water for primary production, see relevant Codex texts, e.q. section-3-2-4-+in-the
Code of Hygienic Practice for Fresh Fruits and Vegetables (CAC/RCP 53-2003) and
the Code of Practice for Fish and Fishery Products (CAC/RCP 52-2003).

Rationale: The information on water for primary production is provided in several
Codex documents.

Monitoring Effectiveness

Sanitation programmes should be monitored for effectiveness and periodically verified
by means such as audits or pre-operational inspections. Where appropriate,
microbiological sampling and testing of the environment and food contact surfaces
should be carried out to verify the effectiveness of cleaning programmes. Cleaning
Sanitation and maintenance procedures should be regularly reviewed and adapted to
reflect any changes in circumstances and documented as appropriate.

Rationale: Editorial.

Lot identification

Lot identification is essential in product recall/withdrawal and also helps effective stock
rotation. Each container of food should be permanently marked to identify the producer
and the lot. Codex General Standard for the Labelling of Pre-packaged Foods (CODEX
STAN 1-1985, Rev. 1(1991)) applies.

A traceability/product tracing system should be designed and implemented according
to the Principles for Traceability/Products tracing as a tool within a Food Inspection and
Certification System (CAC/GL 60-2006), especially to enable the product

recall/withdrawal-efthe-products, where necessary.

Rationale: To be consistent with the term used in the footnote 6 in the “Principles for
Traceability/Products tracing as a tool within a Food Inspection and Certification
System (CAC/GL 60-2006)”.

Management Commitment

ManagersTop management should continually improve the effectiveness of the food
hygiene safety control system in place by:

* ensuring that roles and responsibilities are clearly communicated in the food
business;

* ensuring the availability of resources;
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* maintaining the integrity of the food hygiene safety control system when
changes are planned and implemented;

» verifying that controls are working and documentation is up to date;
» ensuring the appropriate training and supervision is in place for personnel;
» ensuring compliance with relevant statutory and regulatory requirements; and

* enable enabling a strong food safety culture by demonstrating commitment to
providing safe and suitable food and encouraging appropriate food safety
behaviours.

Rationale:

1% proposal: Just for clarity. The term “manager” is not defined, and may mean
different level in the food business. In this section, it should be clear that these roles
are under the top management.

2" & 3" proposals: See our “General comments”

4™ proposal: For grammatical consistency.

Part 2 - HACCP SYSTEM AND GUIDELINES FOR ITS APPLICATION
DEFINITIONS

[HACCP plan: A-hazard-control-plan-which-has-identified-critical-control-points.] A

document prepared in accordance with the principles of HACCP to ensure
control of hazards that are significant for food safety in the segment of the food
chain under consideration.

Rationale: We think the original definition of HACCP plan in the current Codex HACCP
annex is appropriate, and do not feel the necessities to change it.

Hazard: A biological, chemical or physical agent in, ercendition-of; food with the
potential to cause an adverse health effect.

Rationale: We recall that there was a general consensus on this deletion in the
previous eWG on HACCP and so reflected in the proposed draft document (see para 9
of the CX/FH 16/48/5).

1. ASSEMBLE HACCP TEAM

Where such expertise ... HACCP in house. Alternatively, generic HACCP-based
systems-plan developed externally may be used by FBOs where appropriate and
should be tailored to the food operation.
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Rationale: See above.

2. DESCRIBE PRODUCT

A full description of the product should be drawn up, including reletant safety
information such as: composition, physical/chemical structure (including Aw, pH, etc.),
microcidal/static treatments (heat-treatment, freezing, brining, smoking, etc.),
packaging, durability and storage conditions and method of distribution. Within
businesses with multiple products, for example, catering operations, it may be effective
to group products with similar characteristics or processing steps, for the purpose of

development of the HACCP plan Any—en#eaHuwts—a#eady—estab#shed—feﬁeed—saiety

Rationale: The last sentence should be moved to “8. ESTABLISH CRITICAL LIMITS
FOR EACH CCP”.

4. CONSTRUCT FLOW DIAGRAM

Comment: We propose to keep the current “12 Steps” structure (i.e., Step 4 and Step
5 should not be merged).

6. LIST ALL POTENTIAL HAZARDS ASSOCIATED WITH EACH STEP, CONDUCT
A HAZARD ANALYSIS, AND CONSIDER ANY MEASURES TO CONTROL
IDENTIFIED HAZARDS

Based on the information collected in the step 2 to 5 above, the HACCP team (see
“assemble HACCP team” above) should list all of the hazards that may be reasonably
expected to occur at each step according to the scope from primary production,
processing, manufacture, and distribution until the point of consumption.

Rationale: The interrelation between preliminary information collected during the steps
2 to 5, and hazard analysis should be stated here.

In conducting the hazard analysis, wherever possible the following should be included:
- the likely occurrence of hazards and severity of their adverse health effects;

- the qualitative and/or quantitative evaluation of the presence of hazards ;

- survival or multiplication of micro-organisms of concern;

- production or persistence in foods of toxins, chemicals or physical agents; and,

- conditions leading to the above;

- allergenic nature of some foods.

Rationale: Pease refer to our comment on “KEY ASPECTS OF HYGIENE CONTROL
SYSTEMS” above.
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In some cases, it may be acceptable for a more basic hazard examination analysis to
be carried out by FBOs which identifies groups of hazards (microbiological, physical,
chemical, allergen) to control the sources of these hazards without the need for a full
hazard analysis. Generic HACCP-based-teels-plans provided externally, for example,
by industry or regulators, are designed to assist with this step.

Rationale:

1% proposal: We should avoid creating a new term “hazard examination”. In this
sentence, “hazard analysis” is appropriate.

Allergen should be added as a group of hazard.

8 ESTABLISH CRITICAL LIMITS FOR EACH CCP

Critical limits should be scientifically validated to obtain evidence that hazard control
measures, if properly implemented, are capable of controlling hazards to an acceptable
level. When the result of the validation study shows that critical limit(s) is (are)
not effective, the food safety team should modify the control measure(s) and
critical limit(s). FBOs may not always need to commission studies themselves to
validate control measures. They could be based on existing literature or carried out by
a third party e.g. cleaning products validated for effective use by the manufacturer. Any
critical limits already established for food safety hazards should be considered
and accounted for in the HACCP plan, e.g. requlatory limits applied to fresh

poultry.
Rationale:

1%'proposal: We feel that the action to be taken when the results of the validation study
shows that critical limit(s) is (are) not effective should be added here.

2" proposal: Please see our comment on the “2. DESCRIBE PRODUCT” above.

9. ESTABLISH A MONITORING SYSTEM FOR EACH CCP

Monitoring is the scheduled measurement or observation of a CCP relative to its critical
limits. The monitoring procedures mustshould be able to detect loss of control at the
CCP. Further, monitoring should ideally provide this information in real-time to make
adjustments to ensure control of the process to prevent violating the critical limits.
Where possible, process adjustments should be made when monitoring results indicate
a trend towards loss of control at a CCP. The adjustments should be taken before a
deviation occurs. Data derived from monitoring must be evaluated by a designated
person with knowledge and authority to carry out corrective actions when indicated.

Rationale:
1% proposal: In Codex guideline documents, we should use “should” instead of “must”.

2" proposal: In the context of this sentence, it should be “in time” (i.e., information
should be available to make adjustments without delay), not “in real-time”.
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BIHRC3.2.2
Comments of Japan

on the Proposed Draft Revision of the General Principles of Food Hygiene

at Step 3 (CX/FH 17/49/5)

The Government of Japan is pleased to submit the following comments on the Proposed Draft
Revision of the General Principles of Food Hygiene for consideration at the forthcoming 49th
Session of the Codex Committee on Food Hygiene.

General Comments

We recall that one of the main objectives of this new work (the revision of GPFH and
HACCP guidelines) was to assist SLDBs in the implementation of food hygiene principles,
and we would like to emphasize that we should continue our work bearing that point in mind
and keep the texts as simple and user-friendly as possible.

In line with the above comment, we believe that we should keep the original structure as
much as possible as agreed before.

Though we generally understand the concept of so-called “enhanced-GHPs”, we have some
doubts about the usefulness to fully elaborate this concept as one of the three pillars
(together with GHP and CCP) in the Codex texts as it might create more confusions
especially among SLDBs. Briefly touching upon the concept in the HACCP chapter might be
sufficient.

We propose to restore the entire section on primary production since that section included
recommendations specific to primary production stage and is heavily referred to by various
Codex texts related to food hygiene, including Code of Hygienic Practices for Fresh Fruits
and Vegetables (CAC/RCP 53-2003). This proposal is in line with the decision made during
the in-session WG at the CCFH 48 (See A3, CRD 14 of 48th CCFH).

Specific Comments

INTRODUCTION

Comment:. We find that INTRODUCTION part well describes the relationship between GHP and
HACCP.

Para 4A:

Comment: We support the Option 4A.

Rationale: There are cases where we can determine GHPs are sufficient for some FBOs to
control all food safety hazards without conducting hazard analysis by referring existing models or
guidance etc. Also, we oppose introducing a new concept of “basic” hazard analysis (as in Option
B) since it might create another argument about what is basic, and what isn’t.

Para 4B, Annex1:

Comment: We propose to delete this decision tree.

Rationale: The flow of the tree is not logical as it is and rather confusing.

Para 6, Comparison Table:
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Comment:. We propose to keep this comparison table in square brackets during the work and to
decide its fate (keep it or delete it) upon completion of the text.

Definitions, “Food hygiene system” and “Food safety control system”:

Comment. We propose to consider whether the Committee should create a new term to cover
GHP, enhanced GHP (if the CCFH agrees) and HACCP. The proposed term in the draft “food
hygiene system” may cause confusions since HACCP covers more than food hygiene. One quick
fix could be to use the existing term “food safety control system” as a term encompassing both
hygiene practices and control measures.

Chapter 1 (GOOD HYGIENE PRACTICES)

Comment: It would be desirable to construct this chapter in a manner that this chapter alone
would suffice in order for FBOs without the need for conducting a hazard analysis to apply
essential food hygiene control.

PRIMARY PRODUCTION:
Comment:. We propose to restore the entire section on primary production.
Rationale: Refer to the General Comments.

Para 28-33:

Comment: We propose to move the paragraphs 28-33 to the HACCP section to maintain the
original format and structure as much as possible as agreed before.

Rationale: Refer to the General Comments.
PEST CONTROL SYSTEMS, Monitoring and detection:

Comment. We do not see the clear necessity to further elaborate the text on monitoring and
detection of pests.

Rationale: Major pests, trends, key areas of infestation etc. should be different depending on the
type of food or facility.

SECTION IV: PERSONAL HYGIENE
OBJECTIVES:

To ensure that those who come directly or indirectly into contact with food:
o Maintain maintain appropriate personal health;

¢ maintainirg an appropriate degree of personal cleanliness; and

e behave and operate in an appropriate manner.

Rationale: Editorial.

SECTION VI: PRODUCT INFORMATION AND CONSUMER AWARENESS
OBJECTIVES, 5th line~:

Consumers should have enough knowledge of food hygiene to enable them to:

¢ understand the importance of product information;

¢ make informed choices appropriate to the individual; and

e prevent contamination and growth or survival of foodborne pathogens by storing, preparing
and using it correctly

The WHO Five Keys to Safer Food assists in this process.

Information for industry or trade users...

Rationale: We believe that the WHO Five Keys are useful educational tools for consumers and
already referred to in other Codex food hygiene-related documents.
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Chapter 2 (HAZARD ANALYSIS AND CRITICAL CONTROL POINT (HACCP) SYSTEM AND
GUIDELINES FORITS APPLICATION)

Para 5:
Comment: We support the introduction of this paragraph.

Rationale: It would be a realistic approach for SLDBs, who have difficulties in fully introducing
HACCP system in accordance with 12 steps, to utilize external resources (such as existing
models, guidance etc.), and then gradually adapt it to suit their own facilities’ situation.

Para 33:

Monitoring is the scheduled measurement or observation of a CCP relative to its critical limits.
The monitoring procedures should be able to detect loss of control at the CCP. Further,
monitoring should ideally provide this information in real-time to make adjustments to ensure
control of the process to prevent violating the critical limits.

Rationale: From a logical perspective, this should be “in-time”, not “in real-time”. (i.e., Information
should be available in time to make necessary adjustments before actual loss of control at CCPs
occurs.)
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3rd draft of Proposed Draft Revision of the Code of Practice for Fish and Fishery Products
New section [X] for fish at risk for scombrotoxin formation

Proposed draft:

SECTION [X] — HARVESTING, PROCESSING, STORAGE AND DISTRIBUTION OF FISH AND
FISHERY PRODUCTS AT RISK FOR SCOMBROTOXIN (HISTAMINE) FORMATION

Preamble

This section complements other sections of the Code by providing detailed control
recommendations for the prevention of scombrotoxin fish poisoning (SFP). This section only
applies to specific marine finfish species (listed in Annex [Z]) at risk of developing hazardous
levels of histamine.
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—eg y v 3 ices {EMPs) maybeused-This
section contains specific guidelines for preventing SFP; however, within the scope of this Code,
it is not possible to provide all the appropriate controls and alternatives that may apply to every

operation because these will vary with each particular operation.

Scombrotoxin fish poisoning (SFP) is a worldwide food safety challenge that, in some parts of
the world, accounts for the largest proportion of fish-borne illness cases. Individuals suffering
from SFP may show one or more symptoms including flushing, swelling, rash, itching, headache,
heart palpitations, abdominal cramps, diarrhea, and vomiting. In some cases, exacerbation of
asthma and more serious cardiac manifestations may occur. Symptoms typically develop rapidly
(from 5 minutes to 2 hours after ingestion of implicated fish), with a usual duration of 8-12

hours, although symptoms may persist for up to several days. SFP is ken&ide#ed—te—be—rarely,—i-f
ever; fatal.[

Scombrotoxin fish poisoning is caused by the ingestion of certain species of marine fish (listed
in Annex [Z]) that have been allowed to develop biogenic amines such as histamine. These
species generally contain high levels of free histidine in their musculature and are more likely to
form hazardous levels of histamine after death when subjected to time-temperature abuse.

Although detailed components of scombrotoxin have not been identified, it is generally
accepted that biogenic amines produced by spoilage bacteria, especially histamine, play an
important role in the pathogenesis of SFP. Other biogenic amines that are also produced during
fish spoilage, such as cadaverine and putrescine, are thought to increase the toxicity of
histamine. However, in most epidemiological studies, SFP is associated with high histamine
bacteria and enzymes are also expected to be effective at preventing the formation of other
biogenic amines. Therefore, histamine serves as a useful indicator compound for scombrotoxin,
and histamine is monitored for scombrotoxin control purposes.

Histamine is produced in fish and fishery products by spoilage bacteria that are part of the
natural microflora of the skin, gills, and gut of freshly caught fish. After the fish die, these
bacteria migrate into the previously sterile fish musculature where they multiply if time and
temperature are not controlled. When histamine-producing bacteria multiply in fish flesh, they
produce k—heen%ymehistidine decarboxylase enzymes 1HDC},Lwhighigoinygr:csirlaitgrg[ly present
histidine into the toxic metabolite histamine.

Rapid multiplication of histamine-producing bacteria can be prevented by chilling fish
immediately after death and maintaining the fish in a chilled, or frozen, state from harvest to
consumption. However, once sufficient bacterial multiplication has occurred to produce
histidine decarboxylase, enzymatic activity can continue to slewdy-produce histamine slowly at
refrigeration temperatures.
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Histamine formation is effectively controlled by adherence to good manufacturing practices to
maintain hygienic quality of fish, and by using HACCP principles to control detrimental fjsﬁhjtiﬁn]g:i/ o= { = 2 b [A5]: NZ comment }

anel—temperature\ exposure.

The following subsections contain technical guidance for the control of histamine formation at

changing to “time-temperature” in most places

__ -~ 2A ¥} [A6]: In response to comment from NZ,
throughout document to be consistent.

| key steps in the food chain (harvesting, receiving, transportation, and processing,—and—m%ai-l‘i R - - { 2 A T [A7]: NZ comment ]

operations).

hhe relevant guidelines in subsection X.1 (Harvest vessel operations) also apply to the harvest

of aquacultured fish|

_ — | @A b [A8]: Aquaculture added in response to
1 comment from Singapore.

Figure X.1. \Example flow chart for the production of fish at risk of scombrotoxin formation.

This flow chart is for illustrative purposes only. For implementation of HACCP principles, a complete and
comprehensive flow chart has to be drawn up for each product.L

X.1 Harvest vessel
operations

| X.2 Reception of fish
(receiving
establishment)

| | X.3 Transportation

- ‘{ =22 A T [A9]: Text parallels Figure 7.1 (Bivalve }
7777777777777777777777777777777 mollusc flow chart)
| X.1.1. Catching Fish |
N
| X.1.2 Gutting and gilling (optional) J R { = 2 b [A10]: Brazil comment }
N
| X.1.3 Chilling and freezing |
N
X.1.4. Refrigerated and frozen storage (fishing vessel)
N
X.1.5. Monitoring records (fishing vessel)
N

X.2.1 Review of fishing vessel records (receiving establishment)

N

| X.2.2 Temperature monitoring |
N

| X.2.3 Sensory evaluation |
N

| X.2.4 Histamine testing |
N

X.2.5 Monitoring records (receiving establishment)

N

| X.3 Transportation
N2
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100
101
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104
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119
120
121
122
123

X.4 Processing
operations

X.4.1 Reception (processing establishment)

N

X.4.2 Processing, time and temperature control
N

X.4.3 Heat processing
N

X.4.4 Processing, other technological measures

v

X.4.5 Refrigerated and frozen storage (processing
establishment)

N

X.4.6 Monitoring records (processing establishment)]

X.1 Harvest vessel operations

Fishers use many different harvesting methods throughout the world, employing hooks, nets,
and traps._}i-n—wﬂaters and environmental -at-different temperatures_vary depending on

geographic location and season. In all cases, live retrieval or quick retrieval of dead fish, rapid

Time for histamine formation can vary substantially at the same temperature because different
histamine-producing bacteria with different histamine-producing activity may be present. Time

water temperatures encountered. Vessel crews should be trained in the-hygienic practices and
temperature control methods and understand their importance, and responsible crew
members should be trained in HACCP principles used to control histamine formation, where

possiblel

Use of HACCP principles to control fish time-temperature exposure on the harvest vessel is an
effective means to prevent hazardous levels of histamine formation, and ks%ef-e%able—t-egrovides

better consumer protection than the alternative approach of testing fer-histamine levels in fish
after delivery.\MWhere-enbes ingisi i et 2
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X.1.1 Catching fish

X.1.2 Gutting and gilling ]ogtionalﬂ

The time period that nets or hooks are left in the water, and the number and rate of fish
caught, should be optimized to allow live landing of fish where practical.

If captured fish are held in the sea for too long following death, decomposition
commences, and histamine can begin to form. The warmer the seawater, the more
rapid the decomposition and the greater the risk of histamine formation. Dead fish that
exhibit marginalized quality attributes, consistent with deleterieusexposure to time-

proper disposition when off-loaded. In addition, the harvesting methods should be
modified in a way that no dead fish with marginal quality will be brought on board.
Before landing fish, the deck area and equipment should be hygienically cleaned to
avoid contamination of fish (see Section 3.4 Hygiene control program), and the chilling
medium should be ready and at the target temperature.

Fish should be removed from nets and hooks as quickly as possible to prevent death or
to minimize the period from death until chilling of the fish.

Critical limits should be established for the time period between death of the fish and
the start of chilling that will effectively prevent histamine production. Time of death of
the fish may be the time slaughtered onboard, |or where the actual time of death is not
observed or truly known, an estimated time based on an observable event, such as the
time of deployment of a longline when some c[f the fish are landed dead-and-the-actuat
The time period between death of fish and chilling that will effectively prevent
histamine formation can vary based on the ocean and air temperatures encountered,
the sizes and species of fish caught, and other relevant factors particular to the
harvesting operation. See the FAO/WHO Expert Report (Section 6.1.1 Chilling)* for
further guidance on establishing time--£temperature critical limits for fish after death.
The rate or volume of catch should not exceed the ability of the crew to quickly initiate
chilling, and should not exceed the capability of the vessel’s chilling system to maintain
critical limits for cooling media temperature, or sufficiency of ice.

Rough handling, overcrowding and over stacking of fish should be avoided where
practical because crushing, bruising, and lacerations of the skin accelerate the spread of
histamine-producing bacteria from the gut, gills, and skin into the fish musculature.

! Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish
and Fishery Products, July, 2012, Rome (Section 6.1.1 Chilling.) Link:
http:/www.fao.org/fileadmin/user_upload/agns/pdf/Histamine/Histamine AdHocfinal.pdf
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162 e Histamine-producing bacteria are universally present in the gut, gills, and skin of fish at

163 the point of capture. Rapid removal of guts and gills, and rinsing of the gut cavity,
164 significantly delays histamine formation in the muscle.

165 e For large fish, removing the gut aids chilling by allowing chilling media (e.g. ice,

166 refrigerated seawater) access to the visceral cavity, resulting in more rapid chilling of
167 this bacteria-laden region of the fish.

168 e Care should be taken and hygienic practices should be maintained during gutting and
169 gilling in order to minimize the spread of bacteria from the guts, gills, skin, and other
170 contamination sources, into the muscle tissue.

171

172 X.1.3 Chilling and freezing

173 Rapid chilling as soon as possible after death is the most crucial aspect of histamine control
174  because bacterial growth and histamine formation accelerate exponentially with time under
175  unrefrigerated conditions. Few prolific histamine-producing bacteria will grow and multiply at
176 | refrigeration temperatures, and the growth rates of those that do are much reduced.

177 e Sufficient ice to completely surround each fish, or preferably, ice/seawater slurries or

178 refrigerated seawater (RSW) should be used to bring the internal temperature of fish to

179 below 4°C as quickly as possible after death to slow bacterial growth and enzymatic

180 activity.

181 e Freezing is more effective than refrigerated chilling and maintaining chilled

182 temperaturesheldiag in preventing histamine formation. It is good practice togut the - (=4 b [A241: NZ comment
183 fish before freezing. Freezing to -18 °C, or below, will stop the growth of histamine-

184 producing bacteria and will prevent any preformed histidine decarboxylase enzymes

185 from producing additional histamine.

186 e Note that freezing does not detoxify preformed histamine, nor does it effectively

187 eliminate histamine-producing bacteria and enzymes, which can become active when

188 | temperatures increase again, such as during weh—t-hings-as{processing or meal | .- { =2 X >k [A25]: Edit in response to comment
189 preparation. from Avstralia.
190 e Crew members responsible for chilling should provide feedback to the catching

191 operation to assure that the rate or volume of incoming fish does not exceed the ability

192 to rapidly chill the fish within established time/-temperature critical limits and maintain

193 the fish in a chilled state.

194 e (Care should be taken to manage the chilling of dead fish to ensure that none are

195 inadvertently left exposed on deck past the critical time limit for the conditions.

196 e Refrigeration and other chilling equipment should be in good repair, and operated in a

197 manner that quickly chills fish without physical damage. For example, fish should be

198 packed loosely in ice slurries, RSW, and brine tanks to allow good circulation and rapid

199 cooling.

200 e Where ice is used, fishing vessels should have sufficient ice for the amount of fish that

201 could be caught and for the potential length of the fishing trip. For further information

202 see FAO Fisheries Technical Paper 436 (The use of ice on small fishing vessels)z.

2 FAO Fisheries Technical Paper 436 (“The use of ice on small fishing vessels.”) Link:
http://www.fao.org/docrep/006/Y5013E/y5013e00.htm#Contents
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\For larger eviscerated fish,-evisceration-is+recommended-and the belly cavity should be
packed with ice, or other cooling media, te-ensurefor more rapid chilling of this eriticat
areabacteria-laden region of the fish—and—te—aiel—in%ema#musele—eeeﬁng.\ 777777777777
Critical limits and monitoring methods and frequencies should be established for the
onboard chilling/freezing process. For example, limits may be established for maximum
loading volumes and rates, maximum starting temperature for RSW and/or brine tanks,
and monitoring frequencies to ensure an adequate chilling environment is maintained

for the duration of the chilling operation for each harvested ]setél of fish.

X.1.4 Refrigerated and frozen storage (fishing vesseIJgnd transfer vessel)

Wt—epehi-l-l-ing,—fﬁish should be stored at #—he—lewestg temperature as close as possible to
@(e:gvbemlewLMT or below) until off-IoadingJ

Refrigerated storage at 4°C or below will inhibit growth and enzyme production for most '

histamine-producing bacteria, and will slow the growth of the less prolific histamine-
producing bacteria that can grow at refrigerated temperatures.

Ice, where used, should completely surround the stored fish and be regularly monitored
throughout the trip and replenished as necessary.

Refrigerated seawater and/or brine temperature should be monitored and carefully
controlled in order to help maintain inhibitory temperatures.

Continuous temperature recording devices should be used where practical in
refrigerated and frozen storage compartments to enable inadequate conditions to be
identified and appropriate actions taken to minimize consumer risk.{

histamine are detected later.
Records should be made available to the receiving establishment that offloads the fish
from the vessel to provide evidence that histamine controls were implemented properly

Vessel records should include documentation of actual observed activities and times
pertinent to onboard controls for all histamine-forming fish harvested from each fishing
set on each fishing trip.
The records kept depend on the operation and may include:
- Ocean water temperature and air temperature
- Dates and times of earliest fish death, and times to get fish into appropriate
chilling media
- Initial RSW and/or brine tank temperatures
- Brine, RSW, or storage compartment refrigeration temperature monitoring
records or checks for adequacy of ice during the chilling operation and during
holding of the fish for the duration of the fishing trip.

| 3 A "set" means the fish from one set net. or the fish from one set long-line, etc..
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comment.
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_ 1 = Ak [A27]: Footnote added in response to
1 comment from Australia.

- { = X b [A28]: Germany comment ]

- =2 X 7 b [A29]: Edited in response to
comment from Australia;

\ And, to be consistent with other sections of the
Code, i.e., section 4.1 (Time and Temperature
Control):

\ “For species prone to scombrotoxin production,
time and temperature control may be the most

\ effective method for ensuring food safety. It is

\ therefore essential that fresh fish, fillets, shellfish
\ and their products that are to be chilled be held
at a temperature as close as possible to 0 °C.”

{ = 2 b [A30]: Germany comment ]
) - ‘[ =2 X b [A31]: Australia comment ]
- ‘[ = X b [A32]: Germany comment }
j - { =2 X b [A33]: Australia comment ]
- { = X b [A34]: Japan comment J

=2 X b [A35]: Co-chair: added “transfer vessel’
to be consistent with comment from Germany.

Note: The subsection title, “Harvest vessel
operations” is broader, and can be considered to
cover both fishing and transfer vessels.
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e Aresponsible crew member should review the monitoring records dailyhnd,lepat
7 to confirm that critical limits were met, and that appropriate corrective actions
were taken when necessary.
e |Where onboard record keeping is impractical, such as Ffor small artisanal day boats-that
have-difficty-maintainingrecords, the operation receiving the fish may be able to

control -parametersforthe boatsuchas(e.g., time of departure and return, air and
water temperature, adequacy of ice and fish |nternal temperatureat-departureand

reburnohrand-watertemperatute, etc,; ), and avoid the need to test
histamine levels at recieptreceipt.

e |f some of the fish stored on the vessel are at risk for histamine formation because
critical limits were exceeded, then these fish should be }iden%iﬁeel—segregated and
labeledldentlfled in order to allow targeted testing and proper disposition at -the

X.2 Reception of fish (receiving establishment)

Fish reception (at the establishment where the fish are offloaded from the fishing or transfer
vessel) is an important control point for histamine because this is where vessel records, fish
temperatures, signs of decomposition, and histamine levels are best monitored and decisions
are made as to whether the fish are safe to accept for processing or to proceed in commerce.

Reception controls may need to be specific to both the harvest vessels as well as to any
collection/transfer vessels that deliver the fish to the receiving establishment.

If deficiencies in fishing vessel controls are found at receiving, feedback should be provided to
the vessel operator, and the cause(s) of the problem should be evaluated and corrected before
future deliveries from the fishing vessel are considered. In addition, appropriate corrective
actions regarding the delivered fish should be taken and recorded.

During offloading of fish from the harvest vessel (and at any point of transfer in the supply
chain), care should be taken that the cold chain is maintained. For example, fish should be
offloaded quickly, fish totes should not be left exposed to elevated temperatures, and fish
should be re-iced or placed under refrigeration in a timely manner. Frozen fish should be
handled in a manner to maintain the frozen state.

X.2.1 Review of fishing vessel controls and records (receiving establishment)
Review of fishing vessel histamine control systems and monitoring records, when available, is
control histamine formation in the fish while on the fishing vessel.

e Refer to Section X.1.5 Monitoring records (fishing vessel).

e Vessel records applicable to histamine control should be requested and reviewed by the
receiving personnel to determine if they are complete and reflect appropriate harvest
and onboard handling practices, and that all applicable fishing vessel critical limits
arewere met.
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=22 X T [A37]: Co-chair: Used language from
similar sentence removed from X.1.

= X I [A38]: Clarifications made in response
to NZ and EU comments.

The phrase “may be able to”” was not replaced with
“shall” or “should” because the receiving facility
may not be able to collect all the information
needed to assure HACCP-based control (e.g., boat
out long enough for fish to potentially develop
histamine at ambient temperatures, and boat
provides no records on when fishing started or
when fish were iced.) In which case the receiving
facility should test histamine levels.

\
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288 o |If vessel records are |ncomplete}—9pa-ﬁequ#ed-eenreeﬁ¥e-aeﬁen49-n=ﬁssm&%uneleae

289

290 pFeblem—anel—t-akthappmp%me—ee#eetwe—aetms— and the receiving establlshment

291 cannot reliably ensure that the specific delivery of fish was harvested, handled, and
292 stored in a manner that prevents histamine formation, such as by intensified histamine

293 samplmg and testmg, the dellverv should be re|ectedm-f—ﬁut-u+e-aet-|ens-a+=e-|=eqa+|=ed- _ {2 A 1 [A43]: US comment )

294

295 _ 1 =AY [A44]: Co-chair: Removed last

296 e Sometimes the impact of a critical limit deviation on the fishing vessel may be fﬁ:j,i“@?tﬂiii“:jﬁni‘;’ﬁi“"‘ fitwith the changs

297 minimized if the records clearly show that only part of a delivery was affected (e.g., one And, not nseded bocanse usually tho vessol

298 brine well or one specific fishing set during the fishing trip) and if the affected fish can owner/operator would follow-up on equipment

299 be effectively segregated from the rest of the delivery when the vessel is unloaded. repair, rather than the reception personnel.

300 Precautions should be taken to ensure none of the other fish in the delivery have been

301 affected.

302 e Histamine testing can be used when vessel records are not availablejor unclear, - { = A+ [A45]: NZ comment ]
303 However, this testing can be less reliable because histamine may be unevenly

304 distributed within and between fish, and fish with high histamine are difficult to find

305 using limited or small sample sizes. Sampling and testing that is statistically meaningful

306 in terms of appropriate consumer protections can be resource intensive. Histamine

307 testing at fishing vessel reception is therefore best used as verification of the

308 effectiveness of a properly implemented and documented histamine control system on

309 the fishing vessel. (Refer to Section X.2.4 Histamine testing.)

310

311  X.2.2 Temperature monitoring

312 e Fish internal temperatures should be measured at reception to ngsyrfeﬁthgtﬁflshi . - - _ - {22+ I 1A46]: US comment )
313 were properly stored onboard the fishing and transferfvessel. _ - {=A 1 [A47): Germany comment )
314 e For fish stored in ice, the adequacy of ice surrounding the fish should also be observed

315 and recorded at the time of offloading the fishing vessel, along with internal

316 temperature measurements. More fish should be monitored when the quantity or

317 distribution of ice appears inadequate. Temperatures near the surface of exposed un-

318 iced portions should be measured, as well as deep core temperatures of the fish, to

319 ensure all edible portions of the fish are taken into consideration in the assessment.

320 e Fish should be randomly selected from throughout the fishing vessel delivery lot. The

321 number of fish temperatures monitored and recorded should be sufficient to provide

322 reasonable assurance that temperatures appeared to be controlled by the vessel crew.

323 Variations in species, morphologies, and sizes of fish should be considered and captured

324 | in the selection of fish monitored for temperature.

325 e [f aninternal temperature in a sample fish exceeds 4°C, then the entire fishing vessel

326 delivery lot should be considered at bleva-ted—level—ef—lcustanm-ne—rlsk—fer—eievated

327 histamine. Higher temperatures usually correspond to higher histamine risk, however, - { Sead LI SRS }
328 hHigherl deep core temperatures may need to be accounted for when larger fish have comment.

329 been delivered soon after harvest such that the core temperatures have not yet chilled (22 P EA4ST: Ausrlis comment

330 | to 4°C or below despite implementation of appropriate chilling procedures‘. Science-
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useful to ascertain proper temperature critical limits for fish at receiving in these
circumstances. If a deviation from the temperature critical limits occurs, the cause

testing performed, or the vessel lot rejected.

X.2.3 Sensory evaluation

Sensory evaluation of fish at reception is a useful screening method to identify fishing vessel
delivery lots that have been mishandled or subjected to time -and- temperature abuse and,
hence, are at risk of elevated histamine levels. Neither histamine formation nor decomposition
occurs in the absence of time-temperature abuse. However, the correlation between histamine
level and sensory evidence of decomposition is not absolute, and histamine formation often
occurs without readily detectable sensory indicators of decomposition. Therefore, sensory
evaluation should not be used as the only or final assurance that the histamine level is
acceptable, and reliable vessel control records or M&Maw#histamine testing, along with

e Fish for sensory b*am#naﬁenevaluation should be chosen randomly from throughout

the fishing vessel delivery lot. Deliveries of multiple species with different compositions,
morphologies, and sizes should be taken into account in the sampling strategy. It may
be appropriate to select more fish from portions of the delivery identified by vessel
records or temperature examination to be at greater risk for histamine formation.

e The number of fish examined should be sufficient to provide assurance that the fishing
vessel crew appear to have been vigilant about time-temperature exposures of the fish.
The number of samples should be increased when conditions or fishing methods are
more likely to introduce variable time-temperature exposures of fish, e.g., longlining,
unusually warm weather, unusually large catch size, limited remaining ice, etc.

e Evidence of abuse that may be conducive to histamine formation is indicated when the
fish sensory attributes indicate marginal quality, not only when the sensory attributes
show advanced decomposition. See FAO “Sensory Assessment of Fish Quality”* and
Codex “Guidelines for the Sensory Evaluation of Fish and Shellfish in Laboratories””
guidance on sensory evaluation of fish)

e |[fsensory evidence of decomposition is detected at reception, it indicates that controls
on the fishing vessel may be inadequate and that the entire vessel lot is at risk for
elevated histamine. The cause of the decomposition should be determined and the
necessary procedural corrections, or equipment repairs, verified. It is justifiable to reject
the entire delivery based on inadequate time/-temperature control; however, if further
evaluation is used to determine if some of the fish are suitable for human consumption,
then intensified )Fi&k—base#histamine sampling and testing should be performed on the

for

* FAO/Torry Advisory Note No. 91. “Sensory Assessment of Fish Quality.” Link:
http://www.fao.org/wairdocs/tan/x5989¢/x5989¢00.htm

> CAC/GL 31-1999. “Guidelines for the Sensory Evaluation of Fish and Shellfish in Laboratories.” Link:
http://www.fao.org/fao-who-codexalimentarius/sh-
proxy/en/?Ink=1&url=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252FStandards %252
FCAC%2BGL%2B31-1999%252FCXG _031e.pdf
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delivery. The testing should also include the decomposed fish to determine if the
decomposition was conducive to histamine formation.

X.2.4 Histamine testing

When a fishing vessel delivering fish has implemented a histamine control system based on
HACCP principles, and review of vessel records is one of the controls used by the receiving
establishment, then histamine testing is only used as a periodic verification procedure to
periodically—aecessassess if the vessel control system is adequate and working properly. The

number and frequency of the verification tests carried out depend on the number of vessel
suppliers and the type of fishery from which the receiving establishment receives fish. If
verification test results signal potential lapses in care of the fish, then the frequency of
verification testing should be increased until testing and other evidence suggest that the vessel
operators have implemented effective corrective measures (e.g., a series of consecutive
problem-free deliveries).

]When a fishing vessel delivering fish uses GMPs, but has not implemented a histamine control
system based on HACCP principles_using monitoring and establishing its records that provide

be notified and the cause determined and corrected. In addition, the affected fishing vessel
delivery lot should be rejected.

fThe histamine testing guidance in this subsection is also applicable to periodic verification of
histamine controls used during later production, storage and transportation steps, as well as for
testing to determine product disposition when critical limits are exceeded.\

e Freshly harvested scombrotoxin-forming fish typically have histamine levels below 2
mg/kg, and food business operators that apply HACCP principles can achieve a
histamine level lower than 15 mg/kg®.

e Marginally elevated histamine levels indicate poor implementation of hygienic

levels.

® Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish
and Fishery Products, July, 2012, Rome (Section 6.1 Management of histamine production in fish and fishery
products.)
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\Histamine achievable eceptanee levels at vessel reception should be lower than the
achievable acceptable levels in product further along the distribution chain because the
presence of histamine-forming enzymes, as evidenced by histamine levels approaching
15 mg/kg, is likely to result in additional increases with time and exposure to non-
refrigerated temperatures during further processing and handling.

X.2.4.2 Histamine testing, sampling strategies

Sampling plans for histamine should be selected based on statistical performance
parameters to be effective. ‘Statistical tables and teelscomputer programs provide the
information needed to design a sampling plan based on the histamine limits, the degree
of protection, and the confidence in results desired. The FAO/WHO Histamine Sampling
Tool” is a useful application designed for this purpose.{ 77777777777777777777777
Determining sampling plan performance usually requires an estimate of the standard
deviation of the level being measured. The standard deviation of the histamine levels

can be estimated from the global data provided in the FAO/WHO Expert Report (Table

including worst case scenarios, at the receiving location.

Because histamine is distributed unevenly in lots (has a high standard deviation),
hazardous fish are statistically difficult to find using small sample numbers. The
FAO/WHO Expert Report (Section 6.2.2.2)9 suggests using histamine accept/reject levels
(“value for m”) that are lower than the target acceptable limit in order to reduce the
number of samples required to achieve a given level of confidence in the testing results.
More sample units should be tested whenever vessel records, sensory analysis, or fish
temperatures indicate possible lapses in time -and/ temperature control that could
result in elevated histamine.

X.2.4.3 Histamine testing, analytical methods

It is best to test the raw fish material upon arrival from the fishing vessels, where
individual loin sections can be identified. As the fish get processed into various market
forms, or product from different vessel lots gets comingled, assessments of the
suitability and safety of the fish from the individual fishing vessels becomes more
difficult and less effective.

Several reliable test methods exist for determining histamine levels in fish. The
FAO/WHO Expert Report (Section 2.5 Analytical methods for histamine)® lists some of
the available methods.

" FAO/WHO Histamine Sampling Tool. Link: http://www.fstools.org/histamine/

8 Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish
and Fishery Products, July, 2012, Rome (Table 5.1 Parameters of the Normal distribution fitted to the logarithm of
the concentration of histamine, and probability of exceeding the limit of 200 mg/kg for each survey referenced in
Table 3.2.)

? Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish
and Fishery Products, July, 2012, Rome (Section 6.2.2.2 Using the known standard deviation and the derived mean
to design a sampling plan.)

1° Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish
and Fishery Products, July, 2012, Rome (Section 2.5 Analytical methods for histamine.)
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444 e The receiving establishment should confirm that the testing method used is properly

A J

445 validated for the detection limits ’used-a-nd—is—pel-iabl-e—ﬁept-he—speeies, ’:rl:]g §t§ff 77777777 - { =22 2 b [A68]: Morocco comment
446 responsible for the sampling and testing should receive training in the procedures used.

447 e The part of the fish selected for testing will significantly affect the test results. Test

448 portions should be cut from the head-end of the lower loin near the gills because that

449 area has the highest probability of elevated histamine in abused raw fish. Sufficient

450 representation (e.g., approximately 250 grams; ize) of fish muscle, - =4 F [A69]: US comment
451 should be collected to prepare for analysis. For smaller fish, in addition to the lower

452 anterior loin portion, the upper anterior loin, and the mid-section of the lower loin, in

453 that order, can also be collected, and for very small fish, multiple fish may need to be

454 collected to acquire a representative sample unit of fish muscle (e.g., approximately 250

455 grams). The entire sample unit should be thoroughly blended so that the smaller aliquot - - {242} [A70]: Us comment
456 used for the analytical method is representative of the entire sample unit.

457 e To screen deliveries more economically#when—hist—amh%%#els—a#e—eensist%e% R - - { = A+ [A71]: US comment
458 sample units from different fish can be ogtionally{ combined (composite sample) to j - { = A b [A72]: “Optionally” added to further
459 reduce the number of histamine analyses required: E)foQ{déa that the histamine level clarify, in response to comment from Brazil
460 critical limit is lowered proportionately. For example, after independently grinding each

461 of 3 individual sample units, a portion (e.g., 100 grams from each of the 250 gram

462 ground units) can be further blended together and used for a single composite sample

463 analysis. In this case, the critical limit must be divided by 3 in order to ensure detection

464 of one unit exceeding the critical limit within the composite sample. If the lower critical

465 limit is exceeded, further analysis of the retained individually ground portions from each

466 of the 3 sample units making up the composite may be reguiredperformed to determine

467 if any sample unit actuatly-exceeds the rermatnon-composited [cgi'gigaj limit. Note,the - { =21 [A73]: US comment
468 ability to composite multiple sample units is limited by the lowest histamine level that is

469 accurately quantified by the analytical method in use.

470

471  X.2.5 Monitoring records (receiving establishment)

472 e Histamine control records should be maintained at the receiving establishment for

473 trace-back to possible causes if elevated histamine is discovered further along the

474 distribution chain.

475 e Receiving establishment monitoring records may include, but are not limited to:

476 - Relevant information about vessel delivery lot (e.g., vessel name and type,

477 captain’s name, date/time of offloading, type and volume (weight) of different

478 fish receivedoff-loaded) - { =4 1 [A74]: US comment
479 - Copies of the fishing vessel’s monitoring records that were reviewed (refer to

480 Section X.1.5, Monitoring records (fishing vessel)

481 | - Sensory examinationevaluation results - { =221 [A75]: NZ comment
482 - Internal temperatures at the time of offloading

483 | - Histamine test results, when applicable.

484 e Aresponsible person should examine, as a part of verification activity, the monitoring

485 records before product release to confirm that critical limits were maintained, and that

486 appropriate corrective actions were taken when necessary.
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X.3 Transportation

Refer to Section 20 (Transportation)

Refer to Section X.1.4 (Refrigerated and frozen storage)

Transport vehicles or vessels should be adequately equipped to keep fish cold by
mechanical refrigeration or by completely surrounding the fish with ice or other cooling
media.

Vehicles or vessels should be pre-chilled before loading fish where applicable.
Refrigerated compartment temperatures, or cooling media such as ice slurries, should
be monitored during transportation between locations (e.g., receiving establishment,
processing establishment, distributor, market, etc.) using continuous temperature
recording devices (where practical), and the receiving establishment should review the
temperature record from the device. Devices should be periodically calibrated for
accuracy.

At delivery, internal temperatures of a representative sample of fish, bFM adequacy of

ice or other cooling media_when applicable, should be monitored by receiving personnel  _

as described in -Section X.2.2 Temperature monitoring.

identified and corrected by the operator of the vehicle or vessel. The affected lot may
be rejected by the receiving personnel, or the receiver may perform #nsk—
basedintensified \histamine analysis on representative fish collected throughout the lot,

X.4 Processing operations
This section applies to processing on land or at sea (e.g., factory vessel, mother ship)

X.4.1 Reception (processing establishment)

If fish are delivered directly from the fishing vessel to the processing establishment,
then refer to Section X.2 Reception (receiving establishment).

If fish are delivered by transport vehicle or vessel, then refer to Section X.3
Transportation.

If the processing establishment is a secondary processor receiving product from a
primary processor (e.g., receiving establishment_;or factory vessel), then the secondary
processor should ensure that the primary processor uses HACCP or a similar control
system designed to prevent formation of hazardous levels of histamine.
WhenAt-times; it may-beis impractical erunreliable-for the initial receiving
establishment to conduct all the appropriate histamine controls listed in subsi-Section
X.2 (i.e., vessel records review, temperature monitoring, sensory evaluation, and
histamine testin i iving-establishment)tnthesecases, then the

should conduct these activities, butand should ensure
that the controls and decisions are applied to intact fishing vessel lots that are not
comingled with other lots. However, fish internal temperatures (and adequacy of ice,
where applicablé)) should always be monitored beth-at vessel delivery (to evaluate

processing establishment
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= R b [A76]: Co-chair: Edit to be consistent
with Section X.2.2.

///{:3)‘?/1\ [A77]: US comment ]

- { =2 A b [A78]: US comment

2 X b [A79]: Added reference to testing
section in response to comment from NZ.

= 2 b [A80]: Listed the specific activities to
provide better clarity, in response to comment from
Japan.

Other editorial changes made to reduce length and
increase clarity.

=2 X b [A81]: Changed to “should”, in
response to EU and Singapore comments. The term
“shall” is typically avoided in recommended codes
of practice.

=2 X b [A82]: Adequacy of ice added in
response to Singapore comment.

Note that records for the fishing trip may not be
available if fishing operations do not use HACCP
principles, in which case the receiving facility or
initial processor should perform histamine testing as
a critical control point.
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vessel control), as well as ard-at the processing establishment+eception (to evaluate

transport keel@ng&trolb. 777777777777777777777777777777777777777777

X.4.2 Processing, time and temperature control

When fish undergo processing (e.g., thawing, cutting, re-chilling, salting, drying, pickling,
smoking, canning) it is important that they are not held at temperatures for sufficient time that
histamine-producing bacteria can grow and produce histamine to hazardous levels.

e Scientific studies and microbial growth models* may be used to estimate the exposure
times and temperatures that result in elevated histamine levels.

e Histamine formation is quite variable and strongly depends on the previous handling of
the raw material and the different species of histamine-producing bacteria that are
present; therefore, the worst case scenario should be considered when establishing
critical limits.

e The acceptable maximum histamine level used to establish processing time-
temperature critical limits should take into consideration any further handling,
processing, storage, and preparation that may lead to further histamine formation
before consumption.

e The measure used for time--and-temperature critical limits should be the cumulative

e Processing room temperature should be maintained as cool as practical during
processing operations, and product exposure times should be minimized. For example,
fish should be iced, or returned to refrigerated storage, during production breaks or
production flow slow-downs.

e Controlled product flow and batch monitoring is an effective strategy to ensure product
is not subjected to unacceptable time--and-temperature exposures. For example,
begin and complete the processing step.

e Air thawing of raw material should occur at refrigerated temperatures to prevent
excessive warming of the surface of the fish. Immersion in circulating cold water or
spraying with cold water may be used to shorten thawing time. For re-chilling and
refreezing, see Subsection X.1.3.

e When time--and-temperature critical limits are exceeded, the cause should be

determined and corrected. In addition, #isk—basedintensified histamine testing should be

performed (see section X.2.4.2) before releasing affected product for human

consumption. Alternatively, product should be rejected.

X.4.3 Heat processing
producing bacteria and inactivate the-enzyme histidine decarboxylase enzymes.
\Morqanella morganii is probably the most heat resistant of the histamine-producing
bacteria, and in Australian salmon/ kahawai at temperatures between 58 and 62°C, the

" Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish
and Fishery Products, July, 2012, Rome (Section 6.1.9 Microbiological modelling.)
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_ - { =t X b [A83]: Co-chair: editorial

T

=2 2 b [A84]: Co-chair: Added “non-
refrigerated” for clarity.

j - { =2 2 b [A85]: US comment

_ - (=221 [A86]: US comment

| - { =t X b [A87]: Australia comment

=2 X | [A88]: Co-chair: It is not necessarily
“proper” if not intending to control histamine at this
step.
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D-values for eliminating these bacteria and their associated HDC enzymes were
between 15 and 1.5 minutes (FAO/WHO 2012). j

e Once formed, however, histamine itself is heat stable and is not destroyed by heat.
Therefore, histamine controls during harvesting, and during other steps prior to thermal
processing, are critical to prevent inclusion of previously formed histamine in the
finished product.

‘ e [fthe product is exposed to bacterial contamination and }u-me#iger—a&ed—temperature

abuse after initial heating, histamine formation may start again. Thus, for products such _
as hot smoked fish, care should be taken to avoid contamination after smoking.
Additionally, refrigerated storage is essential unless the water activity is reduced
sufficiently or some other means is used to prevent bacterial growth.

e For commercially sterile canned or pouched products, the container protects the
product from bacterial recontamination, and no further histamine is produced when
stored at ambient temperatures. However, once the product package is opened,
histamine formation can occur again if the product is recontaminated in the absence of

commence-withoutproperpreventative time-temperature controls.

X.4.4 Processing, other technological measures
Time and temperature control is the recommended method for preventing histamine formation
in fresh, frozen, and refrigerated processed fish products.

Some products and processes (e.g., fermenting, smoking, salting, drying, pickling, acidifying,
preserving, modified atmosphere packaging) introduce other technological factors that may
inhibit the introduction and/or growth of histamine-producing bacteria. The interaction of
these factors is complex and often unpredictable. For example, increased salt content, or
increased acidity, may decrease or increase histamine production, depending on conditions.

Thorough scientific studies, and proper establishment and validation of control parameters for
each specific process and product, are imperative to ensure the safe manufacture of foods that
incorporate other technological measures as an element of histamine control. (See Guidelines
for the Validation of Food Safety Control Measures, CAC/GL 69 - 200.)

The safe application of any of these treatments is dependent on the rapid chilling and
maintenance of chilled temperatures of the raw fish material from the time of death of the fish
until the proper inhibitory or destructive control attributes contributed by the treatments have

chilled until consumed to ensure safety.

X.4.5 Refrigerated and frozen storage (processing establishment)
e Refer to Section X.1.4 Refrigerated and frozen storage (fishing vessel).
e For products whose preparation does not include a heating step or other means to
eliminate histamine-producing bacteria and their enzymes, the presence of histamine-
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~ - =2 A b [A89]: Added wording on heat
treatment from FAO/WHO Expert Report in
response to comment from NZ.

_ - — 7 @A b [A90]: Removed per comment from NZ.

The second sentence does not add any useful
information.

The heating process does not need to kill histamine
producing bacteria and denature their enzymes if
the product will be chilled, frozen or otherwise
processed to prevent histamine formation.

_ - { =2 X b [A91]: Australia comment

_ - ‘{ =2 A b [A92]: Australia comment ]




615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632

producing bacteria means that refrigerated storage will continue to be a critical control
point for the inhibition of histamine formation throughout the shelf-life of the products
until consumed.

X.4.6 Monitoring records (processing establishment)
e Processing establishment monitoring records may include, but are not limited to:

- Transport vehicle or transport vessel temperature log or adequacy of ice, and =221 [A93]: Cochair: editorial

fish internal temperatures

- Temperatures and exposure times of product during unrefrigerated processing
steps

- Critical control point monitoring records for other validated methods used to
control histamine formation in processed fish

- Refrigerated storage temperature logs.

e Aresponsible person should examine the monitoring records before product release to
confirm that critical limits were maintained, and that appropriate corrective actions
were taken when necessary.

e [The processing facility should use histamine testing to periodically verify that histamine

controls are working properly (Refer to section X.2.4).\ _ 4 2 x> b [A94]: Added bullet and reference to
77777777777777777777777 X.2.4 in response to NZ comment on use of
histamine testing at processing establishments.
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BIES C3.3.2
Dear EWG Members,

Thank you for providing comments on the 2™ Draft. We have incorporated most of the comments into
the 3™ and final EWG draft. Most members were satisfied with the draft overall; therefore, we did not
make significant changes based on only a few comments; however, we did make some additional
revisions in response to significant comments to provide better clarity.

The changes made are shown in the attached ‘track-change’ 3" Draft. Comments and guestions with
more substantial replies are discussed below.

General Comments

Section 6 (Aquaculture production), subsection 6.2.1

Comment [Singapore]: Suggested text:

Aquaculture products pose broadly the same hazards that are present in corresponding varieties
caught in the wild (Section 5.3.3.1). Potential hazards that are specific to aquaculture products
include residues of veterinary drugs in excess of recommended guidelines and other chemicals
used in aquaculture production, and contamination of faecal origin where the facilities are close
to human habitation or animal husbandry. Section[X] describes the guidance for the control of
histamine formation for wildly caught finfish at risk of developing hazardous levels of
histamine and is also applicable to their corresponding aquacultured fish species.

Co-chair response: It is anticipated that significant editing of the existing Code will be required to
reference a new histamine section, and to assure alignment of existing guidance with new guidance.
Work on editing the existing Code should begin after the new section is more firmly established.

Flow chart

Comment [Australia]: The format of the flow chart requires additional consideration as some
elements may not occur in the sequence listed, i.e. gutting and gilling may occur as part of the
harvest vessel operation or could occur as part of the processing operation.

Co-chair reply: The flow chart is an example, acting mainly to orient the reader to the product flow used
within the text. During work on other Code sections, it has been found that showing all possible
alternative paths can lead to an overly complicated flow chart. This is why the flow charts in the Code
are always labeled as “examples”. In most cases, operations that use a different order of productions
steps can easily match the guidance to the actual order used.

Implementing HACCP for fishing vessels

Comment [Morocco]: All matters concerning the application of HACCP at fishing vessel should
be deleted from the document.
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Rationale: In most cases, in fishing vessels in developing countries, the only operations
performed on-board are catching, putting in boxes and icing. Fishing under these conditions can
be considered as a primary production. This document should exclude the application of HACCP
in boats that make primary production as approved in most international regulations.

The Expert Report specifies that “The expert meeting concluded that histamine formation and
SFP can be easily controlled. The risk from SFP is best mitigated by applying basic GHPs and,
where feasible, a HACCP system “

Co-chair reply: In response to these comments, several changes were made to clarify that the draft
guidance applies to vessels that use basic GMPs, and to vessels that use basic GMPs and HACCP systems.
The Draft recommends that when establishments receive fish from vessels that apply basic GMPs
without a HACCP system (i.e., without a documented structure and monitoring records), then the
receiving establishment should monitor histamine levels in the fish.

Time & Temperature

Comment [Morocco]: In the entire document, do not mention the 'time-temperature’ couple
but keep only the 'temperature'

Rationale:
Morocco does not agree to add the “time” factor as a primary parameter responsible for the
production of histamine and reminder that the two essential factors at the origin of the
production of histamine are:
e failure to respect the temperature: breakage of the cold chain
e failure to comply with good hygiene practices causing bacterial contamination, whether
of internal or external origin

Many conditions can affect the growth of biogenic amine producers. Temperature is the main
determinant as mentioned in the FAO/WHO Expert Meeting report on page 6. And, if other
parameters will be added as ‘time’, all other parameters that have an effect on the production
of histamine such as pH, salt content, Aw, fish species, histidine content, eviscerated fish or
not,... must be added. As mentioned in the expert report on page 6. ‘Other important factors
can be involved, including pH, salt, oxygen availability and competition with other spoilage
microorganisms’.

Co-chair reply: Bacteria require time to grow and produce histamine. Time is not considered a critical
factor during the period that properly handled fish are stored below 4°C because this temperature
prevents growth of histamine producing bacteria, and the fish will decompose due to other spoilage
organisms before histamine levels become too high. However, time is a critical factor when fish are
exposed to elevated temperatures, such between death and chilling, or when exposed to ambient
temperatures during processing. Section 6.1.1 Chilling of the FAO/WHO Expert Meeting Report
(referenced in the Draft) covers time from death to chilling, including effect of evisceration. Other
factors (e.g., pH, salt, oxygen) used for specific processing methods are discussed in Draft section X.4.4
(Processing, other technological measures).

Specific comments
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X.1.4 Refrigerated and frozen storage (fishing vessel)

Comment [France]: (Line 201) After chilling, fish should be stored for the shortest period at the
lowest temperature possible (e.g., below 4°C) until off-loading.

Co-chair reply: The intent of this bullet is to clearly indicate that storing fish below 4°C is the main factor
for histamine control during refrigerated storage. If fish are chilled within the appropriate time period
after death, and stored below 4°C, histamine should not develop before the end of their useable shelf
life. However, time of storage can become critical if fish are stored above 4°C, or fish were previously
temperature abused and contain significant histidine decarboxylase.

Note that it is not generally recommended to monitor time during refrigerated storage in order to
control histamine; however, time should be monitored for quality/shelf-life purposes. Therefore,
inserting the proposed text may cause confusion between quality guidance (not covered in this section)
and safety guidance, to store fish below 4°C to arrest growth of histamine producing bacteria.

X.2.3 Sensory evaluation (Line 334)

Comment [Australia]: Is it possible to provide more specific advice at this point, e.g. the same as
the citation to the FAO/WHO Histamine Sampling Tool at L. 385.

Co-chair reply: There is nothing equivalent to the FAO/WHO Histamine Sampling Tool that is neatly
tailored for assessing decomposition within fish deliveries with the same goal, i.e., prevention of
scombrotoxin exposure. We could ask FAO/WHO if they are interested in developing one. This is also
applicable to temperature monitoring.

Statistical tables are available that use binomial-type distributions with various assumptions to consider
the risk management options regarding the protections desired and the probabilities of detecting

defects at given levels of prevalence, versus the sample size.

The EWG does not currently have time to consider more detailed sensory and temperature sampling
guidance, but it could be considered later.

X.2.4 Histamine testing

Comment [EU, Japan, Moroccol:

Lines 351-354:

When a fishing vessel delivering fish has implemented a histamine control system based
on HACCP principles or GMPs, and review of vessel records is one of the controls used
by the receiving establishment, then histamine testing is only used as a verification
procedure to periodically access if the vessel control system is adequate and working

properly.

Lines 362-364:
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When a fishing vessel delivering fish has not implemented a histamine control system
based on HACCP principles or GMPs, then histamine testing becomes a critical control
point at reception rather than a verification procedure, and testing should be applied to
every vessel delivery lot.

Rationale: In the preamble of the draft, it is mentioned that fishing vessels which have not
adapted HACCP may use GMPs alternatively.

Co-chair reply: The proposed change was not made; however, the two paragraphs discussed in the
comments were revised to better clarify the two strategies presented.

The language “equivalent GMPs” was removed from the Preamble based on the following rationale
provided by the U.S.:

“Regarding the revised wording proposed by the co-chairs: The term “equivalently effective
GMPs” is problematical. For a great long while, prior to HACCP, many countries had GMP
guidance and/or law established. When HACCP was introduced, it was recognized as a superior
approach and was adopted by these countries and by CODEX. GMPs, per se, are not
“equivalently effective” and it is a misnomer to frame them as such in this document.”

Two histamine control strategies are described for receiving fish from vessels in the first and second
paragraphs of X.2.4 (subject of the comments).

Strategy 1: Review of vessel records (vessel uses HACCP principles). Histamine testing is
performed periodically as a part of verification procedures.

Similarly (described later in draft) shore based operators may be able to provide control based
on HACCP principles for day-boats that are not out long enough for histamine to form at

ambient temperatures.

Strategy 2: Vessel records are not provided (vessel uses traditional GMPs). Histamine testing is
performed on each lot received.

It would appear to be inappropriate to include “or GMPs” in the first strategy, unless GMPs are further
defined to include vessel monitoring records based on HACCP principles, which would be redundant and

probably confusing.

It would also appear inappropriate to exclude “GMPs” from the second strategy, because GMPs are
used in order to produce a quality product that passes histamine testing.

X.2.4.1 Histamine testing, acceptable histamine level

Comment [Brazil, Morocco]: delete the second bullet.
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Rationale: The information can cause misunderstanding interpretation, because levels above 2
mg/kg on vessels or higher than 15 mg/kg in food business operator that apply HACCP principles
as a criteria are much lower than acceptable levels. It means that could be considered
inappropriate to process and be rejected despite the fact the fish be below the acceptable levels.

Co-chair reply: The language came directly from the FAO/WHO Expert Meeting Report. It was written
with the intent to inform and/or teach readers that histamine levels are controllable to levels much
lower than “acceptable levels”. If fact, fish that are truly harvested and handled properly (using GMPs
and HACCP) should not contain elevated level of histamine at all. Fish with histamine levels < 2 ppm are
routinely produced on a daily basis around the world.

The language is not prescriptive. No one is being asked to reject fish with histamine levels > 2 ppm or >
15 ppm. To further clarify this, the following change was made to the Section Title:

X.2.4.1 Histamine testing, aceeptable achievable histamine levels.

X.4.3 Heat processing. (Lines 523-525)

Comment [NZ]: This section refers to a number of different parameters e.g. proper heat
treatment (e.g., cooking, hot smoking) can kill histamine-producing bacteria and inactivate the
enzyme histidine decarboxylase. Is it possible to add the parameters to this document?
Similarly lines 533-535 refer to a reduction in water activity that is sufficient to prevent bacterial
growth. Can applicable water activity parameter(s) be added here?

Co-chair reply:

Information on heat inactivation was previously included in the Draft based on a reference in the
FAO/WHO Expert Meeting Report (Osborne and Bremer 2000), and this information was removed based
on comments from EU and UK.

The Guidance removed was:

“For example, in one study, histamine production was stopped when fish flesh inoculated with
heat tolerant histamine-producing bacteria was held at 62°C for about 2 minutes.”

The Osborne and Bremer study (J. Food Prot., 2000. 63(2): 277-280) states:

“Times required at 58, 59, 60, 61, and 62°C to ensure a final product that will not produce
histamine during subsequent temperature abuse were estimated to be 15.27, 8.81, 4.79, 2.68,

! Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish
and Fishery Products, July, 2012, Rome (Section 6.1 Management of histamine production in fish and fishery
products.)
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and 1.46 min, respectively. The times were calculated for a worst-case scenario, where product
is grossly contaminated.”

The language from the FAO/WHO Expert Report:
“Morganella morganii is probably the most heat resistant of the histamine-producing bacteria,

and in Australian salmon/ kahawai at temperatures between 58 and 62°C, the D-values for

eliminating these bacteria and their associated HDC enzymes were between 15 and 1.5

minutes®.”

In the new draft document, we inserted the sentence above based on NZ comment, however, if you
want to propose the specific reference, please submit it as a country comment.

We have no further information on parameters for water activity.
X.2.4.3 Histamine testing, analytical methods

Comment [Brazil]: 5 bullet: Please provide some clarification on the scientific base used to
support a pool of samples in the screening test.

Co-chair reply: Pooling of samples is optional. It is not based on a scientific theory, but is a simple
mathematical calculation. The composite sample critical limit is reduced in proportion to the increased
volume of the mixed (diluted) composite sample used for testing.

If the composite sample test result is under the composite limit, then all the individual samples are also
under the limit. If the composite sample test result is over the composite limit, then each individual
sample needs to be tested to see which one(s), if any, are over the individual limit. The draft guidance
has been updated to improve clarity.

Statistical aspects of microbiological criteria related to food (JEMRA series 24) provide further guidance
on the pooling sample.

2 Corrected from “seconds”
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BIFRC3.3.3
Appendix |

PROPOSED DRAFT REVISION OF THE CODE OF PRACTICE FOR FISH AND FISHERY
PRODUCTS (CAC/RCP 52-2003)

NEW SECTION [X] FOR FISH AT RISK FOR SCOMBROTOXIN FORMATION

(for comments at Step 3 through https://ocs.codexalimentarius.org)

SECTION [X] — HARVESTING, PROCESSING, STORAGE AND DISTRIBUTION OF FISH
AND FISHERY PRODUCTS AT RISK FOR SCOMBROTOXIN (HISTAMINE) FORMATION

Preamble

This section complements other sections of the Code by providing detailed control
recommendations for the prevention of scombrotoxin fish poisoning (SFP). This section only
applies to specific marine finfish species (listed in Annex [Z]) at risk of developing hazardous
levels of histamine. This section contains specific guidelines for preventing SFP; however, within
the scope of this Code, it is not possible to provide all the appropriate controls and alternatives
that may apply to every operation because these will vary with each particular operation.

Scombrotoxin fish poisoning (SFP) is a worldwide food safety challenge that, in some parts of the
world, accounts for the largest proportion of fish-borne iliness cases. Individuals suffering from
SFP may show one or more symptoms including flushing, swelling, rash, itching, headache, heart
palpitations, abdominal cramps, diarrhoea, and vomiting. In some cases, exacerbation of asthma
and more serious cardiac manifestations may occur. Symptoms typically develop rapidly (from 5
minutes to 2 hours after ingestion of implicated fish), with a usual duration of 8-12 hours,
although symptoms may persist for up to several days. SFP is rarely fatal.

generally contain high levels of free histidine in their musculature and are more likely to form
hazardous levels of histamine after death when subjected to time-temperature abuse.

Although detailed components of scombrotoxin have not been identified, it is generally accepted
that biogenic amines produced by spoilage bacteria, especially histamine, play an important role
in the pathogenesis of SFP. Other biogenic amines that are also produced during fish spoilage,
such as cadaverine and putrescine, are thought to increase the toxicity of histamine. However, in
most epidemiological studies, SFP is associated with high histamine levels in the implicated fish,
and the controls used to inhibit histamine-producing bacteria and enzymes are also expected to
be effective at preventing the formation of other biogenic amines. Therefore, histamine serves as
a useful indicator compound for scombrotoxin, and histamine is monitored for scombrotoxin
control purposes.

Histamine is produced in fish and fishery products by spoilage bacteria that are part of the natural
microflora of the skin, gills, and gut of freshly caught fish. After the fish die, these bacteria migrate
into the previously sterile fish musculature where they multiply if time and temperature are not
controlled. When histamineproducing bacteria multiply in fish flesh, they produce histidine
decarboxylase enzymes (HDC), which convert naturally present histidine into the toxic metabolite
histamine.

Rapid multiplication of histamine-producing bacteria can be prevented by chilling fish immediately
after death and maintaining the fish in a chilled, or frozen, state from harvest to consumption.
However, once sufficient bacterial multiplication has occurred to produce histidine decarboxylase,
enzymatic activity can continue to produce histamine slowly at refrigeration temperatures.

Histamine formation is effectively controlled by adherence to good manufacturing practices to
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maintain hygienic quality of fish, and by using HACCP principles to control detrimental fish
time-temperature exposure.\

The following subsections contain technical guidance for the control of histamine formation at key
steps in the food chain (harvesting, receiving, transportation, and processing operations).

The relevant guidelines in subsection X.1 (Harvest vessel operations) also apply to the harvest of
aquacultured fish.

This flow chart is for illustrative purposes only. For implementation of HACCP principles, a
complete and comprehensive flow chart has to be drawn up for each product.

X.1 Harvest vessel operations
X.1.1. Catching Fish

i
X.1.2 Gutting and gilling (optional)

i
X.1.3 Chilling and freezing

i

X.1.4. Refrigerated and frozen storage (fishing vessel)

i

X.1.5. Monitoring records (fishing vessel)

!

X.2 Reception of fish

(receiving establishment)

X.2.1 Review of fishing vessel records (receiving establishment)

i

X.2.2 Temperature monitoring

i

X.2.3 Sensory evaluation

i
X.2.4 Histamine testing

!

X.2.5 Monitoring records (receiving establishment)

i

X.3 Transportation X.3 Transportation

!

X.4 Processing operations
X.4.1 Reception (processing establishment)

N2
X.4.2 Processing, time and temperature control
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N2
X.4.3 Heat processing

!

X.4.4 Processing, other technological measures

!

X.4.5 Refrigerated and frozen storage (processing establishment)

!

X.4.6 Monitoring records (processing establishment)]

X.1 Harvest vessel operations

Fishers use many different harvesting methods throughout the world, employing hooks, nets, and
traps. Water and environmental temperatures vary depending on geographic location and season.
In all cases, live retrieval or quick retrieval of dead fish, rapid chilling of the fish in a timely manner,
and maintenance of the fish at cold temperatures, are critical to prevent histamine formation.

Time for histamine formation can vary substantially at the same temperature because different
histamine producing bacteria with different histamine-producing activity may be present.
Time-temperature critical limits should take into account the potential for histamine production
under the worst case conditions for the particular operation.

The fishing vessel and equipment, and the methods used, should be designed or adapted to
prevent histamine formation for the catch sizes, fish sizes, fish species, and air and water
temperatures encountered. Vessel crews should be trained in hygienic practices and temperature
control methods and understand their importance, and responsible crew members should be
trained in HACCP principles used to control histamine formation, where possible.

Use of HACCP principles to control fish time-temperature exposure on the harvest vessel is an
effective means to prevent hazardous levels of histamine formation, and provides better
consumer protection than the alternative approach of testing histamine levels in fish after
delivery.

X.1.1 Catching fish

e The time period that nets or hooks are left in the water, and the number and rate of fish

caught, should be optimized to allow live landing of fish where practical.

e If captured fish are held in the sea for too long following death, decomposition commences, \

and histamine can begin to form. The warmer the seawater, the more rapid the
decomposition and the greater the risk of histamine formation. Diead fish that exhibit

,,,,,,,,,,,,,, VWS L B A D RN 0Tl

marginalized quality attributes, consistent with exposure to time-temperature abuse, should

not be retained on board the vessel, or, if retained, should be segregated and identified '

properly to allow testing and proper disposition when off-loaded.

In addition, the harvesting methods should be modified in a way that no dead fish with
marginal quality will be brought on board.

e [Before landing fish, the deck area and equipment should be hygienically cleaned to avoid

contamination of fish (see Section 3.4 Hygiene control program), and the chilling medium
should be ready and at the target temperature.

® [Fish should be removed from nets and hooks as quickly as possible to prevent death or to

minimize the period from death until chilling of the fish.
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Critical limits should be established for the time period between death of the fish and the start
of chilling that will effectively prevent histamine production. Time of death of the fish may be
the time slaughtered onboard, or where the actual time of death is not observed or truly
known, an estimated time based on an observable event, such as the time of deployment of
a longline when some of the fish are landed dead.

The time period between death of fish and chilling that will effectively prevent histamine
formation can vary based on the ocean and air temperatures encountered, the sizes and
species of fish caught, and other relevant factors particular to the harvesting operation. See
the FAO/WHO Expert Report (Section 6.1.1 Chilling)® for further guidance on establishing
time-temperature critical limits for fish after death.

and should not exceed the capability of the vessel’s chilling system to maintain critical limits
for cooling media temperature, or sufficiency of ice.

because crushing, bruising, and lacerations of the skin accelerate the spread of
histamine-producing bacteria from the gut, gills, and skin into the fish musculature.

X.1.2 Gutting and gilling (optional)

X.1.3 Chilling and freezing

Histamine-producing bacteria are universally present in the gut, gills, and skin of fish at the
point of capture. Rapid removal of guts and gills, and rinsing of the gut cavity, significantly
delays histamine formation in the muscle.

For large fish, removing the gut aids chilling by allowing chilling media (e.g. ice, refrigerated
seawater) access to the visceral cavity, resulting in more rapid chilling of this bacteria-laden
region of the fish.

Care should be taken and hygienic practices should be maintained during gutting and gilling
in order to minimize the spread of bacteria from the guts, gills, skin, and other contamination
sources, into the muscle tissue.

Rapid chilling as soon as possible after death is the most crucial aspect of histamine control
because bacterial growth and histamine formation accelerate exponentially with time under
unrefrigerated conditions. Few prolific histamine-producing bacteria will grow and multiply at
refrigeration temperatures, and the growth rates of those that do are much reduced.

Sufficient ice to completely surround each fish, or preferably, ice/seawater slurries or
refrigerated seawater (RSW) should be used to bring the internal temperature of fish to below
4°C as quickly as possible after death to slow bacterial growth and enzymatic activity.

Freezing is more effective than refrigerated chilling and maintaining chilled temperatures in
preventing histamine formation. It is good practice to gut the fish before freezing. Freezing to
-18 °C, or below, will stop the growth of histamine-producing bacteria and will prevent any
preformed histidine decarboxylase enzymes from producing additional histamine.

Note that freezing does not detoxify preformed histamine, nor does it effectively eliminate
histamineproducing bacteria and enzymes, which can become active when temperatures
increase again, such as during processing or meal preparation.

3 Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic
Amines from Fish and Fishery Products, July, 2012, Rome (Section 6.1.1 Chilling.) Link:
http://www.fao.org/fileadmin/user_upload/agns/pdf/Histamine/Histamine_AdHocfinal.pdf
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Crew members responsible for chilling should provide feedback to the catching operation to
assure that the rate or volume of incoming fish does not exceed the ability to rapidly chill the
fish within established time-temperature critical limits and maintain the fish in a chilled state.

Care should be taken to manage the chiling of dead fish to ensure that none are
inadvertently left exposed on deck past the critical time limit for the conditions.

Refrigeration and other chilling equipment should be in good repair, and operated in a
manner that quickly chills fish without physical damage. For example, fish should be packed
loosely in ice slurries, RSW, and brine tanks to allow good circulation and rapid cooling.

Where ice is used, fishing vessels should have sufficient ice for the amount of fish that could
be caught and for the potential length of the fishing trip. For further information see FAO
Fisheries Technical Paper 436 (The use of ice on small fishing vessels)".

For larger eviscerated fish, the belly cavity should be packed with ice, or other cooling media,
for more rapid chilling of this bacteria-laden region of the fish.

Critical limits and monitoring methods and frequencies should be established for the onboard
chilling/freezing process. For example, limits may be established for maximum loading
volumes and rates, maximum starting temperature for RSW and/or brine tanks, and
monitoring frequencies to ensure an adequate chiIIing environment is maintained for the
duration of the chilling operation for each harvested set” of fish.

X.1.4 Refrigerated and frozen storage (fishing vessel and transfer vessel)

Fish should be stored at a temperature as close as possible to 0°C (4°C or below) until
off-loading.

Refrigerated storage at 4°C or below will inhibit growth and enzyme production for most
histamineproducing bacteria, and will slow the growth of the less prolific histamine-producing
bacteria that can grow at refrigerated temperatures.

Ice, where used, should completely surround the stored fish and be regularly monitored
throughout the trip and replenished as necessary.

Refrigerated seawater and/or brine temperature should be monitored and carefully controlled
in order to help maintain inhibitory temperatures.

Continuous temperature recording devices should be used where practical in refrigerated

and frozen storage compartments to enable inadequate conditions to be identified and
appropriate actions taken to minimize consumer risk.

X.1.5 Monitoring records (fishing and transfer vessel)

Records of histamine control monitoring activities should be maintained in a way that they
can be readily retrieved for trace-back to possible causes if elevated levels of histamine are
detected later.

Records should be made available to the receiving establishment that offloads the fish from
the vessel to provide evidence that histamine controls were implemented properly and
effectively by the fishing and transfer vessel.

Vessel records should include documentation of actual observed activities and times

4 FAO Fisheries Technical Paper 436 (“The use of ice on small fishing vessels.”) Link:
http://www.fao.org/docrep/006/Y5013E/y5013e00.htm#Contents
5 A "set" means the fish from one set net, or the fish from one set long-line, etc.
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pertinent to onboard controls for all histamine-forming fish harvested from each fishing set on
each fishing trip.

® The records kept depend on the operation and may include:
» Ocean water temperature and air temperature

» Dates and times of earliest fish death, and times to get fish into appropriate chilling
media

Initial RSW and/or brine tank temperatures

Brine,RSW, or storage compartment refrigeration temperature monitoring records or
checks for adequacy of ice during the chilling operation and during holding of the fish for
the duration of the fishing trip.

® A responsible crew member should review the monitoring records daily to confirm that critical
limits were met, and that appropriate corrective actions were taken when necessary.

® Where onboard record keeping is impractical, such as for small artisanal day boats, the -~

operation receiving the fish may be able to monitor and record all the parameters necessary
to assure histamine control (e.g. time of departure and return, air and water temperature,
adequacy of ice and fish internal temperature, etc.), and avoid the need to test histamine
levels at receipt.

® |f some of the fish stored on the vessel are at risk for histamine formation because critical
limits were exceeded, then these fish should be segregated and identified in order to allow
targeted testing and proper disposition at unloading.

X.2 Reception of fish (receiving establishment)

Fish reception (at the establishment where the fish are offloaded from the fishing or transfer
vessel) is an important control point for histamine because this is where vessel records, fish
temperatures, signs of decomposition, and histamine levels are best monitored and decisions are
made as to whether the fish are safe to accept for processing or to proceed in commerce.

Reception controls may need to be specific to both the harvest vessels as well as to any
collection/transfer vessels that deliver the fish to the receiving establishment.

If deficiencies in fishing vessel controls are found at receiving, feedback should be provided to the
vessel operator, and the cause(s) of the problem should be evaluated and corrected before future
deliveries from the fishing vessel are considered. In addition, appropriate corrective actions
regarding the delivered fish should be taken and recorded.

During offloading of fish from the harvest vessel (and at any point of transfer in the supply chain),
care should be taken that the cold chain is maintained. For example, fish should be offloaded
quickly, fish totes should not be left exposed to elevated temperatures, and fish should be re-iced
or placed under refrigeration in a timely manner. Frozen fish should be handled in a manner to
maintain the frozen state.

X.2.1 Review of fishing vessel controls and records (receiving establishment)

Review of fishing vessel histamine control systems and monitoring records, when available, is an
effective method to ensure that appropriate procedures were followed to help control histamine
formation in the fish while on the fishing vessel.

® Refer to Section X.1.5 Monitoring records (fishing vessel).

® Vessel records applicable to histamine control should be requested and reviewed by the
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receiving personnel to determine if they are complete and reflect appropriate harvest and
onboard handling practices, and that all applicable fishing vessel critical limits were met.

If vessel records are incomplete and the receiving establishment cannot reliably ensure that
the specific delivery of fish was harvested, handled, and stored in a manner that prevents
histamine formation, such as by intensified histamine sampling and testing, the delivery
should be rejected.

Sometimes the impact of a critical limit deviation on the fishing vessel may be minimized if
the records clearly show that only part of a delivery was affected (e.g. one brine well or one
specific fishing set during the fishing trip) and if the affected fish can be effectively
segregated from the rest of the delivery when the vessel is unloaded. Precautions should be
taken to ensure none of the other fish in the delivery have been affected.

this testing can be less reliable because histamine may be unevenly distributed within and
between fish, and fish with high histamine are difficult to find using limited or small sample
sizes. Sampling and testing that is statistically meaningful in terms of appropriate consumer
protections can be resource intensive.

Histamine testing at fishing vessel reception is therefore best used as verification of the
effectiveness of a properly implemented and documented histamine control system on the
fishing vessel. (Refer to Section X.2.4 Histamine testing.)

X.2.2 Temperature monitoring

Fish internal temperatures should be measured at reception to help ensure that fish were
properly stored onboard the fishing and transfer vessel.

For fish stored in ice, the adequacy of ice surrounding the fish should also be observed and
recorded at the time of offloading the fishing vessel, along with internal temperature
measurements. More fish should be monitored when the quantity or distribution of ice
appears inadequate. Temperatures near the surface of exposed un-iced portions should be
measured, as well as deep core temperatures of the fish, to ensure all edible portions of the
fish are taken into consideration in the assessment.

Fish should be randomly selected from throughout the fishing vessel delivery lot. The number
of fish temperatures monitored and recorded should be sufficient to provide reasonable
assurance that temperatures appeared to be controlled by the vessel crew. Variations in
species, morphologies, and sizes of fish should be considered and captured in the selection
of fish monitored for temperature.

If an internal temperature in a sample fish exceeds 4°C, then the entire fishing vessel
delivery lot should be considered at risk. Higher temperatures usually correspond to higher
histamine risk, however, higher deep core temperatures may need to be accounted for when
larger fish have been delivered soon after harvest such that the core temperatures have not
yet chilled to 4°C or below despite implementation of appropriate chilling procedures. Cooling
curves based on studies applicable to the specific fishing sector are useful to ascertain
proper temperature critical limits for fish at receiving in these circumstances. If a deviation
from the temperature critical limits occurs, the cause should be determined and corrected,
and intensified histamine testing performed, or the vessel lot rejected.

X.2.3 Sensory evaluation

Sensory evaluation of fish at reception is a useful screening method to identify fishing vessel
delivery lots that have been mishandled or subjected to time - temperature abuse and, hence, are
at risk of elevated histamine levels. Neither histamine formation nor decomposition occurs in the
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absence of time-temperature abuse. However, the correlation between histamine level and
sensory evidence of decomposition is not absolute, and histamine formation often occurs without
readily detectable sensory indicators of decomposition. Therefore, sensory evaluation should not
be used as the only or final assurance that the histamine level is acceptable, and reliable vessel
control records or histamine testing, along with temperature monitoring, should be part of a
complete receiving control system.

® Fish for sensory evaluation should be chosen randomly from throughout the fishing vessel
delivery lot. Deliveries of multiple species with different compositions, morphologies, and
sizes should be taken into account in the sampling strategy. It may be appropriate to select
more fish from portions of the delivery identified by vessel records or temperature
examination to be at greater risk for histamine formation.

® The number of fish examined should be sufficient to provide assurance that the fishing vessel
crew appear to have been vigilant about time-temperature exposures of the fish. The number
of samples should be increased when conditions or fishing methods are more likely to
introduce variable timetemperature exposures of fish, e.g. longlining, unusually warm
weather, unusually large catch size, limited remaining ice, etc.

® Evidence of abuse that may be conducive to histamine formation is indicated when the fish
sensory attributes indicate marginal quality, not only when the sensory attributes show
advanced decomposition. See FAO “Sensory Assessment of Fish Quality’® and Codex
“Guidelines for the Sensory Evaluation of Fish and Shellfish in Laboratories” for guidance
on sensory evaluation of fish.

® [f sensory evidence of decomposition is detected at reception, it indicates that controls on the
fishing vessel may be inadequate and that the entire vessel lot is at risk for elevated
histamine. The cause of the decomposition should be determined and the necessary
procedural corrections, or equipment repairs, verified. It is justifiable to reject the entire
delivery based on inadequate time-temperature control; however, if further evaluation is used
to determine if some of the fish are suitable for human consumption, then intensified
histamine sampling and testing should be performed on the delivery. The testing should also
include the decomposed fish to determine if the decomposition was conducive to histamine
formation.

X.2.4 Histamine testing

When a fishing vessel delivering fish has implemented a histamine control system based on
HACCP principles, and review of vessel records is one of the controls used by the receiving
establishment, then histamine testing is only used as a periodic verification procedure to assess if
the vessel control system is adequate and working properly. The number and frequency of the
verification tests carried out depend on the number of vessel suppliers and the type of fishery
from which the receiving establishment receives fish. If verification test results signal potential
lapses in care of the fish, then the frequency of verification testing should be increased until
testing and other evidence suggest that the vessel operators have implemented effective
corrective measures (e.g. a series of consecutive problem-free deliveries).

When a fishing vessel delivering fish uses GMPs, but has not implemented a histamine control
system based on HACCP principles using monitoring and establishing its records that provide

6 FAO/Torry Advisory Note No. 91, “Sensory Assessment of Fish Quality.” Link:
http://www.fao.org/wairdocs/tan/x5989e/x5989e00.htm

7 CAC/GL 31-1999, “Guidelines for the Sensory Evaluation of Fish and Shellfish in Laboratories.”
Link:

http://www.fao.org/fao-who-codexalimentarius/shproxy/

en/?Ink=1&url=https%253A%252F %252Fworkspace.fao.org%252F sites %252F codex%252F Standar
ds%252FCAC

%2BGL%2B31-1999%252FCXG_031e.pdf
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assurance and evidence of control, then histamine testing becomes a critical control point at
reception rather than a verification procedure, and testing should be applied to every vessel
delivery lot. If histamine levels do not meet the required limit, the vessel should be notified and
the cause determined and corrected. In addition, the affected fishing vessel delivery lot should be
rejected.

The histamine testing guidance in this subsection is also applicable to periodic verification of
histamine controls used during later production, storage and transportation steps, as well as for
testing to determine product disposition when critical limits are exceeded.

X.2.4.1 Histamine testing, achievable histamine level

® Freshly harvested scombrotoxin-forming fish typically have histamine levels below 2 mg/kg,
and food business operators that apply HACCP principles can achieve a histamine level
lower than 15 mg/kg®.

® Marginally elevated histamine levels indicate poor implementation of hygienic processes and
histamine controls during harvest, chilling and/or on-vessel storage, and a significant risk that
some fish in a lot will have unacceptable histamine levels.

® Histamine achievable levels at vessel reception should be lower than the achievable levels in
product further along the distribution chain because the presence of histamine-forming
enzymes, as evidenced by histamine levels approaching 15 mg/kg, is likely to result in
additional increases with time and exposure to non-refrigerated temperatures during further
processing and handling.

X.2.4.2 Histamine testing, sampling strategies

® Sampling plans for histamine should be selected based on statistical performance
parameters to be effective. Statistical tables and computer programs provide the information
needed to design a sampling plan based on the histamine limits, the degree of protection,
and the confidence in results desired. The FAO/WHO Histamine Sampling Tool® is a useful
application designed for this purpose.

® Determining sampling plan performance usually requires an estimate of the standard
deviation of the level being measured. The standard deviation of the histamine levels can be
estimated from the global data provided in the FAO/WHO Expert Report (Table 5.1)', or it
can be estimated when appropriate data have been collected, including worst case scenarios,
at the receiving location.

® Because histamine is distributed unevenly in lots (has a high standard deviation), hazardous
fish are statistically difficult to find using small sample numbers. The FAO/WHO Expert
Report (Section 6.2.2.2)"" suggests using histamine accept/reject levels (“value for m”) that

8 Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic
Amines from Fish and Fishery Products, July, 2012, Rome (Section 6.1 Management of histamine
production in fish and fishery products.)

9 FAO/WHO Histamine Sampling Tool. Link: http://www.fstools.org/histamine/

10 Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic
Amines from Fish and Fishery Products, July, 2012, Rome (Table 5.1 Parameters of the Normal
distribution fitted to the logarithm of the concentration of histamine, and probability of exceeding the
limit of 200 mg/kg for each survey referenced in Table 3.2.)

1 Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic
Amines from Fish and Fishery Products, July, 2012, Rome (Section 6.2.2.2 Using the known standard
deviation and the derived mean to design a sampling plan.)
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are lower than the target acceptable limit in order to reduce the number of samples required
to achieve a given level of confidence in the testing results.

More sample units should be tested whenever vessel records, sensory analysis, or fish
temperatures indicate possible lapses in time - temperature control that could result in
elevated histamine.

X.2.4.3 Histamine testing, analytical methods

loin sections can be identified. As the fish get processed into various market forms, or
product from different vessel lots gets comingled, assessments of the suitability and safety of
the fish from the individual fishing vessels becomes more difficult and less effective.

Several reliable test methods exist for determining histamine levels in fish. The FAO/WHO
Expert Report (Section 2.5 Analytical methods for histamine)'? lists some of the available
methods.

The receiving establishment should confirm that the testing method used is properly
validated for the detection limits used. The staff responsible for the sampling and testing
should receive training in the procedures used.

The part of the fish selected for testing will significantly affect the test results. Test portions
should be cut from the head-end of the lower loin near the gills because that area has the
highest probability of elevated histamine in abused raw fish. Sufficient representation (e.g.
approximately 250 grams) of fish muscle, should be collected to prepare for analysis. For
smaller fish, in addition to the lower anterior loin portion, the upper anterior loin, and the
mid-section of the lower loin, in that order, can also be collected, and for very small fish,

the smaller aliquot used for the analytical method is representative of the entire sample unit.

To screen deliveries more economically, sample units from different fish can be optionally
combined (composite sample) to reduce the number of histamine analyses required,
provided that the histamine level critical limit is lowered proportionately. For example, after

composite sample analysis. In this case, the critical limit must be divided by 3 in order to '« -

ensure detection of one unit exceeding the critical limit within the composite sample. If the
lower critical limit is exceeded, further analysis of the retained individually ground portions
from each of the 3 sample units making up the composite may be performed to determine if
any sample unit exceeds the non-composited critical limit. Note, the ability to composite
multiple sample units is limited by the lowest histamine level that is accurately quantified by
the analytical method in use.

X.2.5 Monitoring records (receiving establishment)

Histamine control records should be maintained at the receiving establishment for trace-back
to possible causes if elevated histamine is discovered further along the distribution chain.

Receiving establishment monitoring records may include, but are not limited to:

» Relevant information about vessel delivery lot (e.g. vessel name and type, captain’s

12 Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic
Amines from Fish and Fishery Products, July, 2012, Rome (Section 2.5 Analytical methods for
histamine.)
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name, date/time of offloading, type and volume (weight) of fish off-loaded)

» Copies of the fishing vessel's monitoring records that were reviewed (refer to Section
X.1.5,

» Monitoring records (fishing vessel)
» Sensory evaluation results
» Internal temperatures at the time of offloading

Histamine test results, when applicable.

® A responsible person should examine, as a part of verification activity, the monitoring records
before product release to confirm that critical limits were maintained, and that appropriate
corrective actions were taken when necessary.

X.3 Transportation

® Refer to Section 20 (Transportation)

® Refer to Section X.1.4 (Refrigerated and frozen storage)

® Transport vehicles or vessels should be adequately equipped to keep fish cold by
mechanical refrigeration or by completely surrounding the fish with ice or other cooling
media.

® Vehicles or vessels should be pre-chilled before loading fish where applicable.

® Refrigerated compartment temperatures, or cooling media such as ice slurries, should be
monitored during transportation between locations (e.g. receiving establishment, processing
establishment, distributor, market, etc.) using continuous temperature recording devices
(where practical), and the receiving establishment should review the temperature record from
the device. Devices should be periodically calibrated for accuracy.

® At delivery, internal temperatures of a representative sample of fish, and adequacy of ice or
other cooling media when applicable, should be monitored by receiving personnel as
described in Section X.2.2 Temperature monitoring.

® [If a temperature control critical limit is exceeded, the cause of the problem should be

identified and corrected by the operator of the vehicle or vessel. The affected lot may be
rejected by the receiving personnel, or the receiver may perform intensified histamine
analysis on representative fish collected throughout the lot, and the lot rejected if any fish are
over the histamine critical limit (See subsection X.2.4).

X.4 Processing operations

This section applies to processing on land or at sea (e.g., factory vessel, mother ship)

X.4.1 Reception (processing establishment)

If fish are delivered directly from the fishing vessel to the processing establishment, then
refer to Section X.2 Reception (receiving establishment).

If fish are delivered by transport vehicle or vessel, then refer to Section X.3 Transportation. If

the processing establishment is a secondary processor receiving product from a primary

processor (e.g. receiving establishment or factory vessel
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should ensure that the primary processor uses HACCP or a similar control system designed - -

to prevent formation of hazardous levels of histamine.

® When it is impractical for the initial receiving establishment to conduct all the appropriate
histamine controls listed in subsection X.2 (i.e. vessel records review, temperature
monitoring, sensory evaluation, and histamine testing), then the processing establishment
should conduct these activities, and should ensure that the controls and decisions are
applied to intact fishing vessel lots that are not comingled with other lots. However, fish
internal temperatures (and adequacy of ice, where applicable) should always be monitored at
vessel delivery (to evaluate vessel control), as well as at the processing establishment (to
evaluate transport control).

X.4.2 Processing, time and temperature control

When fish undergo processing (e.g., thawing, cuttir
canning) it is important that they are not held at temperatures for sufficient time that
histamine-producing bacteria can grow and produce histamine to hazardous levels.

e Scientific studies and microbial growth models™ may be used to estimate the exposure
times and temperatures that result in elevated histamine levels.

o Histamine formation is quite variable and strongly depends on the previous handling of the
raw material and the different species of histamine-producing bacteria that are present;
therefore, the worst case scenario should be considered when establishing critical limits.

® The acceptable maximum histamine level used to establish processing time-temperature
critical limits should take into consideration any further handling, processing, storage, and
preparation that may lead to further histamine formation before consumption.

® The measure used for time-temperature critical limits should be the cumulative product
nonrefrigerated time-temperature exposure over all processing steps.

® Processing room temperature should be maintained as cool as practical during processing
operations, and product exposure times should be minimized. For example, fish should be
iced, or returned to refrigerated storage, during production breaks or production flow
slow-downs.

® Controlled product flow and batch monitoring is an effective strategy to ensure product is not
subjected to unacceptable time-temperature exposures. For example, periodically measure
the ambient temperature and the time for a marked batch to begin and complete the
processing step.

® Air thawing of raw material should occur at refrigerated temperatures to prevent excessive
warming of the surface of the fish. Immersion in circulating cold water or spraying with cold
water may be used to shorten thawing time. For re-chilling and refreezing, see Subsection
X.1.3.

® When time-temperature critical limits are exceeded, the cause should be determined and
corrected. In addition, intensified histamine testing should be performed (see section X.2.4.2)
before releasing affected product for human consumption. Alternatively, product should be
rejected.

X.4.3 Heat processing

13 Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic
Amines from Fish and Fishery Products, July, 2012, Rome (Section 6.1.9 Microbiological modelling.)
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® Adequate heat treatment (e.g. cooking, hot smoking) can kill histamine-producing bacteria
and inactivate histidine decarboxylase enzymes. Morganella morganii is probably the most
heat resistant of the histamine-producing bacteria, and in Australian salmon/ kahawai at
temperatures between 58 and 62°C, the D-values for eliminating these bacteria and their
associated HDC enzymes were between 15 and 1.5 minutes (FAO/WHO 2012).

® Once formed, however, histamine itself is heat stable and is not destroyed by heat. Therefore,
histamine controls during harvesting, and during other steps prior to thermal processing, are
critical to prevent inclusion of previously formed histamine in the finished product.

e |f the product is exposed to bacterial contamination and temperature abuse after initial
heating, histamine formation may start again. Thus, for products such as hot smoked fish,
care should be taken to avoid contamination after smoking. Additionally, refrigerated storage
is essential unless the water activity is reduced sufficiently or some other means is used to
prevent bacterial growth.

® For commercially sterile canned or pouched products, the container protects the product
from bacterial recontamination, and no further histamine is produced when stored at ambient
temperatures. However, once the product package is opened, histamine formation can occur
again if the product is recontaminated in the absence of preventative time-temperature
controls.

X.4.4 Processing, other technological measures

Time and temperature control is the recommended method for preventing histamine formation in
fresh, frozen, and refrigerated processed fish products.

Some products and processes (e.g. fermenting, smoking, salting, drying, pickling, acidifying,
preserving, modified atmosphere packaging) introduce other technological factors that may
inhibit the introduction and/or growth of histamine-producing bacteria. The interaction of these
factors is complex and often unpredictable. For example, increased salt content, or increased
acidity, may decrease or increase histamine production, depending on conditions.

Thorough scientific studies, and proper establishment and validation of control parameters for
each specific process and product, are imperative to ensure the safe manufacture of foods that
incorporate other technological measures as an element of histamine control. (See Guidelines for
the Validation of Food Safety Control Measures, CAC/GL 69 - 200.)

The safe application of any of these treatments is dependent on the rapid chiling and
maintenance of chilled temperatures of the raw fish material from the time of death of the fish until
the proper inhibitory or destructive control attributes contributed by the treatments have been
achieved. And, depending on the treatment, the finished product may need to remain chilled until
consumed to ensure safety.

X.4.5 Refrigerated and frozen storage (processing establishment)
® Refer to Section X.1.4 Refrigerated and frozen storage (fishing vessel).

® For products whose preparation does not include a heating step or other means to eliminate
histamineproducing bacteria and their enzymes, the presence of histamine-producing
bacteria means that refrigerated storage will continue to be a critical control point for the
inhibition of histamine formation throughout the shelf-life of the products until consumed.

X.4.6 Monitoring records (processing establishment)

® Processing establishment monitoring records may include, but are not limited to:
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» Transport vehicle or transport vessel temperature log or adequacy of ice, and fish
internal temperatures

Temperatures and exposure times of product during unrefrigerated processing steps

Critical control point monitoring records for other validated methods used to control
histamine formation in processed fish

» Refrigerated storage temperature logs.

® A responsible person should examine the monitoring records before product release to
confirm that critical limits were maintained, and that appropriate corrective actions were
taken when necessary.

The processing facility should use histamine testing to periodically verify that histamine controls
are working properly (Refer to section X.2.4).
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PROPOSED DRAFT GUIDANCE FOR HISTAMINE CONTROL IN THE CODE OF PRACTICE FOR FISH
AND FISHERY PRODUCTS (CAC/RCP 52-2003)

Prepared by the Electronic Working Group led by Japan and the United States of America

Codex members and Observers wishing to submit comments at Step 3 on this draft should do so as
instructed in CL 2017/70-FH available on the Codex webpage/Circular Letters 2017:

http://www.fao.org/fao-who-codexalimentarius/circular-letters/en/. Comments will only be accepted
through the online commenting system within the deadline indicated in CL 2017/70-FH.

Background

1. During the 48" Session of the Committee on Food Hygiene, the CCFH agreed to develop separate
guidance on histamine control and to decide at a later stage on the final format in the Code of Practice for
Fish and Fishery Products (CAC/RCP 52-2003)1.

2. The Committee agreed to establish an electronic working group (EWG), co-chaired by Japan and the
United States of America, working in English, with the following terms of reference:

a. Revise control guidance of the Code of Practice for Fish and Fishery Products for the “hazard of
scombrotoxin fish poisoning”, using histamine as the marker biogenic amine for control, and using a
GHP and HACCP-based approach, for circulation for comments at Step 3.

b. Ensure that the guidance covers the entire food chain (harvesting, storage, handling, processing, and
distribution).

c. Include, where appropriate, scientific information about histamine formation with the purpose of
informing on the importance of time/temperature controls.

d. Consider if any products covered by the Code of Practice for Fish and Fishery Products need
specialized or revised control guidance.

e. Consider based on the review of scientific literature by FAO/WHO, the inclusion of Salmonidae in the
list of susceptible species in the table which will be adopted from the FAO/WHO Table 2.3%

Electronic Working Group

3. 28 member countries (Argentina, Australia, Brazil, Canada, Chile, China, Costa Rica, Ecuador, France,
Germany, India, Japan, Malaysia, Morocco, Mexico, New Zealand, Norway, Peru, Philippines, Poland,
Portugal, Singapore, Spain, Switzerland, Thailand, United Kingdom, United States, and Uruguay), one
member organization (European Union) and three international organizations (FAO, WHO and ICMSF), and
one NGO (NHF) participated in the EWG. A complete list of participants is attached as Appendix .

4. The proposed draft document was initially drafted by the co-chairs, circulated twice for participant
comments, and revised twice based on comments received.

! Code of Practice for Fish and Fishery Products. Link

ftp://ftp.fao.org/codex/Publications/Booklets/Practice_code fish/CCFFP_2012 EN.pdf

% Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish and
Fishery Products, July, 2012, Rome. Link:

http://www.fao.org/fileadmin/user_upload/agns/pdf/Histamine/Histamine AdHocfinal.pdf
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5. The EWG did not consider Item d in the terms of reference (“Consider if any products covered by the
Code of Practice for Fish and Fishery Products need specialized or revised control guidance”). This item may
be better considered when aligning the existing Code with the draft section.

6. The following were significant EWG discussion points:

7. One participant commented that all content relating to the application of HACCP principles on fishing
vessels should be removed from the document. In their viewpoint, fishing vessels in developing countries
only box and ice fish and these are primary production activities that should be excluded. And, that the
FAO/WHO Expert Meeting concluded that histamine formation and SFP can be easily controlled, and the risk
from SFP is best mitigated by applying basic GHPs and, where feasible, a HACCP system. In response to
these comments, several changes were made to clarify that the draft guidance applies to vessels that use
basic GMPs, and to vessels that use basic GMPs and HACCP systems. The Draft recommends that when
establishments receive fish from vessels that apply basic GMPs without a HACCP system (i.e. without a
documented structure and monitoring records), then the receiving establishment should monitor histamine
levels in the fish.

8. Several participants asked about the relationship between draft section X.2.4 (Histamine testing), and
the work to be done later on sampling guidance. It was discussed that the later work was a revision of eleven
Codex commodity standards that contain histamine safety limits, and that these standards were determined
by CCFFP to have inconsistent, and possibly inadequate, sampling guidance for determining compliance of
lots in trade with the histamine safety limit listed in the standard. The Code of Practice for Fish and Fishery
Products serves a different purpose and contains guidance for producers on how to produce safe products
with acceptable quality that will meet the end-product requirements of the Codex commodity standards.

9. One participant asked where the new histamine section would fit in the code. It was discussed that the
proposed draft was designed to be a separate section within the Code, and that it is analogous to existing
sections because it covers a subset of fish and fishery products, and contains control guidance at production
steps. It was noted that the Introduction to the Code (How to use this Code) explains the aim and layout of
the Code, and that the Proposed Draft can be added within sections 10-19 (Processing of specific fish and
shellfish products).

10. One participant recommended revising an existing section of the adopted Code in order to reference the
proposed draft section. It was discussed that significant editing to several sections of the existing Code will
be required in order to reference the proposed draft section and to assure alignment of the existing guidance
with the new guidance, and that work on aligning the existing Code should not begin until it is agreed to
advance the proposed new section forward.

11. Several participants asked if the EWG was considering inclusion of Salmonidae in the table of at-risk
species as listed in the terms of reference. It was noted that the FAO/WHO review was not completed, and
inclusion of salmon, and the title of the table, would need to be considered after completion of the FAO/WHO
review.

Recommendations
12. The working group recommends that the Committee:
a. Consider advancing the proposed draft (Appendix I) as a new section in the Code.

Consider when to begin an EWG for aligning the existing Code with the draft new section, taking into
consideration that this work may lead to significant revisions of the adopted Code, and that it will rely
on overall CCFH agreement on the content of the draft new section.

c. Regarding the table of at-risk species for the Code derived from Table 2.3 in the FAO/WHO Expert
Meeting Report:

i.  Consider the inclusion of Salmonidae in the table based on the FAO/WHO review.
ii. Consider the appropriate title for the table, which may depend on if Salmonidae are included.

iii. Confirm where the table will be located (e.g. as a new annex in the Code).
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Appendix |

PROPOSED DRAFT REVISION OF THE CODE OF PRACTICE FOR FISH AND FISHERY PRODUCTS
(CAC/RCP 52-2003)
NEW SECTION [X] FOR FISH AT RISK FOR SCOMBROTOXIN FORMATION

(for comments at Step 3 through https://ocs.codexalimentarius.orq)

SECTION [X] — HARVESTING, PROCESSING, STORAGE AND DISTRIBUTION OF FISH AND FISHERY
PRODUCTS AT RISK FOR SCOMBROTOXIN (HISTAMINE) FORMATION

Preamble

This section complements other sections of the Code by providing detailed control recommendations for the
prevention of scombrotoxin fish poisoning (SFP). This section only applies to specific marine finfish species
(listed in Annex [Z]) at risk of developing hazardous levels of histamine. This section contains specific
guidelines for preventing SFP; however, within the scope of this Code, it is not possible to provide all the
appropriate controls and alternatives that may apply to every operation because these will vary with each
particular operation.

Scombrotoxin fish poisoning (SFP) is a worldwide food safety challenge that, in some parts of the world,
accounts for the largest proportion of fish-borne illness cases. Individuals suffering from SFP may show one
or more symptoms including flushing, swelling, rash, itching, headache, heart palpitations, abdominal
cramps, diarrhoea, and vomiting. In some cases, exacerbation of asthma and more serious cardiac
manifestations may occur. Symptoms typically develop rapidly (from 5 minutes to 2 hours after ingestion of
implicated fish), with a usual duration of 8—12 hours, although symptoms may persist for up to several days.
SFP is rarely fatal.

Scombrotoxin fish poisoning is caused by the ingestion of certain species of marine fish (listed in Annex [Z])
that have been sub|ected to_time- temperature abuse and allowed to develop scombrotoxm btegeme

Although detailed components of scombrotoxin have not been identified, it is generally accepted that
biogenic amines produced by spoilage bacteria, especially histamine, play an important role in the
pathogenesis of SFP. Other biogenic amines that are also produced during fish spoilage, such as cadaverine
and putrescine, are thought to increase the toxicity of histamine. However, in most epidemiological studies,
SFP is associated with high histamine levels in the implicated fish, and the controls used to inhibit histamine-
producing bacteria and enzymes are also expected to be effective at preventing the formation of other
biogenic amines. Therefore, histamine serves as a useful indicator compound for scombrotoxin, and
histamine is monitored for scombrotoxin control purposes.

Histamine is produced in fish and fishery products by spoilage bacteria that are part of the natural microflora
of the skin, gills, and gut of freshly caught fish. After the fish die, these bacteria migrate into the previously
sterile fish musculature where they multiply if time and temperature are not controlled. When histamine-
producing bacteria multiply in fish flesh, they produce histidine decarboxylase (HDC) enzymes, that which
convert histidine_(naturally present in_muscle tissue flesh of at risk fish) into the toxic metabolite
histamine. [US, NZ]

Rapid multiplication of histamine-producing bacteria can be prevented by chilling fish immediately after death
and maintaining the fish in a chilled, or frozen, state from harvest to consumption. However, once sufficient
bacterial multiplication has occurred to produce histidine decarboxylase, enzymatic activity can continue to
produce histamine slowly at refrigeration temperatures.

e*pesutce [CL (co lead), use of GMPs and HACCP is explalned in “Introduct|on “How to use this Code”]

The following subsections contain technical guidance for the control of histamine formation at key steps in
the food chain (harvesting, receiving, transportation, and processing operations).

The relevant guidelines in this section XA—(Harvestvessel-operations) also apply to the—harvestof
aquacultured fish. [NZ]
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Figure X.1. Example flow chart for the production of fish at risk of scombrotoxin formation.

This flow chart is for illustrative purposes only. For implementation of HACCP principles, a complete and
comprehensive flow chart has to be drawn up for each product.

X.1.1. Catching Fish and handling fish before chilling [CL]
!
X.1.2 Gutting and gilling (optional)
!
X.1 Harvest vessel X-1.3 Chilling thg [US]
operations !
X.1.4. Refrigerated and/or frozen storage (fishing vessel)
!
X-L.5-Menitoring-records-(fishing-vessel) [NZ]
!
INZ]
X.2 Receiving establishment (fish Reception)
X.2  Reeception—of !
fish {rReceiving X-2.2 Temperature-monitoring [NZ]
establishment) 1
operations (fish
reception) X-2.3-Sensory-evaluation [NZ]
[CL, To align !
headings
ings] X2.4 Histarine testing [NZ]
!
X2-5-Monitoringrecords-{receiving-establishment) [NZ]
!
X.3 Transportation X.3 Transportation
!
X.4.1 Reception (processing establishment)
N2
X.4.2 Processing, time and temperature control
X.4 Processing d
operations
X.4.3 Heat processing
!
X.4.4 Processing, other technological measures
!
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X.45 Refrigerated and frozen storage (processing
establishment)

X.1 Harvest vessel operations

Flshers use many different harvestlng methods throughout the World employlng hooks nets, and traps.
g . [MAR] In all
cases, I|ve retrleval or quick retneval of dead fISh rapld chilling of the fISh in a t|mely manner, and
maintenance of the fish at cold temperatures, are critical to prevent histamine formation.

p&rﬂeul&pepetattepr [CL moved to X.1. 1]

The fishing vessel and equipment, and the methods used, should be designed or adapted to prevent
histamine formation for the catch sizes, fish sizes, fish species, and air and water temperatures encountered.
Vessel crews should be trained in hygienic practices and temperature control methods and understand their
importance for histamine control. -and Where HACCP principles are used, persons responsible erew
members for developing HACCP documentation _should be trained in HACCP principles used to control

histamine formation, where-possible. [NZ]

Traditionally, vessel operations use GMPs to control histamine, in which case the shore-based
receiving establishment should perform histamine testing on each vessel delivery to monitor and
document acceptable histamine levels in the raw material received. If vessel operations use a HACCP
approach that provides documented evidence that histamine was controlled on the vessel, then the
receiving establishment may choose to examine the vessel monitoring records as an alternative to
testing each lot. [CL clar|f|cat|on] The use of HACCP principles to control fISh time- -temperature exposure
on the harvest vessels is-an-¢ e-meanstopreventh doy 0 mine-formation—and
provides better more reliable consumer protect|on than thealtematw&appreae#eﬁ testing h|stam|ne levels
in-fish after delivery. [US]

X.1.1 Catching and handling fish before chilling [CL clarification of key control period, bullets rearranged
in time order]

«—CriticalHLimits should be established for the time period between death of the fish and the start of
chilling that will effectively prevent minimize [NZ, CL] histamine production. Theis time period may
be adjusted according to water and air temperatures erceuntered. the size and species of
fish_caught, and other relevant factors of the operation. The types of histamine-producing
bacteria_present and how rapidly they produce histamine can also change, therefore
established exitieal limits should take into_account the worst-case scenario. The FAO/WHO
Expert Report (Section 6.1.1 Chilling)® provides examples of time-tempetrature limits from fish

death to ch|II|nq for medlum to Iarqe f|sh [US] ter—fu#ther—geﬂanee—en—est&bhshmg—ume—

e Time of death of the fish may be the time slaughtered onboard, or where the actual time of
death is not observed or truly known, an estimated time based on an observable event, such
as the time of deployment of a longline when some of the fish are landed dead. [US]

e The time period that nets or hooks are left in the water, and the number and rate of fish caught,
should be optimized to allow live landing of fish where practical.

% Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish and
Fishery Products, July, 2012, Rome (Section 6.1.1 Chilling.) Link:
http://www.fao.org/fileadmin/user_upload/agns/pdf/Histamine/Histamine AdHocfinal.pdf
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The rate or volume of catch should not exceed the ability of the crew to quickly initiate chilling, and
should not exceed the capability of the vessel's chilling system to achieve and [NZ] maintain eritical
established limits forcooling-mediatemperature—orsufficiency-ofice. [CL]

Fish should be removed from nets and hooks as quickly as possible to prevent death or to minimize
the period from death until chilling of the fish.

Rough handling, overcrowding and over stacking of fish should be avoided where practical because
crushing, bruising, and lacerations of the skin accelerate the spread of histamine-producing bacteria
from the qut, gills, and skin into the fish muscle musculature. [NZ]

If captured fish are held in the sea for too long following death, decomposition commences, and
histamine can begin to form. The warmer the seawater, the more rapid the decomposition and the
greater the risk of histamine formation. Dead fish that exhibit marginalized quality attributes,
consistent with exposure to time-temperature abuse, should not be retained on board the vessel, or,
if retained, should be segregated and identified properhy to allow testing—and [NZ] proper
disposition when off-loaded. In addition, the harvesting methods should be modified in a way that no
dead fish with marginal quality will be brought on board in the future. [CL]

Before landing fish, the deck area and equipment should be hygienically cleaned to avoid
contamination of fish (see Section 3.4 Hygiene control program), and the chilling medium should be
ready and at the target temperature.

. 1 ill .
temperature-criticaHimits for fish-after death-[US (CL) concept incorporated above]
X.1.2 Gutting and gilling (optional)

Histamine-producing bacteria are universally present in the gut, gills, and skin of fish at the point of
capture. Rapid removal of guts and gills, and rinsing of the gut cavity, significantly delays histamine
formation in the muscle.

For large fish, removing the gut aids chilling by allowing chilling media (e.g. ice, refrigerated
seawater) access to the visceral cavity, resulting in more rapid chilling of this bacteria-laden regien
part [MAR] of the fish.

Care should be taken and hygienic practices should be maintained during gutting and gilling in order
to minimize the spread of bacteria from the guts, gills, skin, and other contamination sources, into
the muscle tissue. [CL]

X.1.3 Chilling and-freezing [US, CL, bullets rearranged in time order]

Rapid chilling as soon as possible after death is the most crucial aspect of histamine control because
bacterial growth and histamine formation accelerate exponentially with time under unrefrigerated conditions.
Few prolific histamine-producing bacteria will grow and multiply at refrigeration temperatures, and the growth
rates of those that do are much reduced.

Critical Temperature limits and monitoring metheds—and frequencies should be established for the
onboard chilling/freezing process. For example, limits may be established for maximum loading
volumes and rates, and maximum starting temperature for RSW and/or brine tanks—and-menitoring

freguencies to ensure an adequate chilling environment is maintained for-the-duration-of-the-chilling
operation for each harvested set® of fish. [NZ, MAR, CL]

Sufficient ice to completely surround each the [MAR] fish, or preferably, ice/seawater slurries or
refrigerated seawater (RSW) should be used to bring the internal temperature of fish to below 4°C as
quickly as possible after death to slow bacterial growth and enzymatic activity.

* Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish and

Fishery

Products, July, 2012, Rome (Section 6.1.1 Chilling.) Link:

http://www.fao.org/fileadmin/user_upload/agns/pdf/Histamine/Histamine AdHocfinal.pdf

® A "set" means the fish from one set net, or the fish from one set long-line, etc.
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Where ice is used, fishing vessels should have sufficient ice for the amount of fish that could be
caught and for the potential length of the fishing trip. For further information see FAO Fisheries
Technical Paper 436 (The use of ice on small fishing vessels)®.

For larger eviscerated fish, the belly cavity should be packed with ice, or other cooling media, for
more rapid chilling of this bacteria-laden part region [MAR] of the fish.

Freezing fish is more effective in_preventing histamine formation than refrigerated chilling and
maintaining fish _near 4°C chilled-temperatures-in—preventing-histamineformation. [US,NZ] It is
good practice to gut the fish before freezing. Freezing to -18 °C, or below, will stop the growth of
histamine-producing bacteria and will prevent any preformed histidine decarboxylase enzymes from
producing additional histamine.

Note that freezing does not detoxify preformed histamine, nor does it effectively eliminate histamine-
producing bacteria and enzymes, which can become active when temperatures increase again, such
as during processing or meal preparation.

Crew members responsible for chilling should provide feedback to the catching operation to ensure
assure [US] that the rate or volume of incoming fish does not exceed the ability to rapidly chill the
fish within established time-temperature eritical [CL] limits and maintain the fish in a chilled state.
(US)

Care should be taken to manage the chilling of dead fish to ensure that none are inadvertently left
exposed on deck past the eritical [CL] time limit established for the temperature conditions. [NZ]

Refrigeration and-otherchilling [US] equipment should be in good repair, and operated in a manner
that quickly chills fish without physical damage. For example, fish should be packed loosely in ice
slurries, RSW, and brine tanks to allow good circulation and rapid cooling.

X.1.4 Refrigerated and/or frozen storage (fishing vessel and transfer vessel)

Refrigerated Ffish [US] should be stored at a temperature as close as possible to 0°C {(4°C—or
below). The storage temperature should be kept below 4°C until off-loading. [BRA] Refrigerated
sStorage at 4°C—or—below these temperatures will inhibit or slow the growth and enzyme

productlon for most h|stam|ne producmg bactena—and—mﬂ—slew—the—g#em&h—ef—me—tess—pmhﬂe
d W . [NZ]

Ice, where used, should completely surround the stored fish and be regularly monitored throughout
the trip and replenished as necessary.

Refrigerated seawater and/or brine temperature should be regularly monitored throughout the trip
and carefully controlled in order to help maintain inhibitory storage temperatures. [NZ]

Continuous temperature recording devices, or thermometers, should be used where-practical in
refrigerated and frozen storage compartments to enable ensure that inadequate holding conditions
to-be are identified and appropriate actions taken to minimize consumer risk. [COL, NZ, US, CL]

X.1.5 Monitoring records (fishing-and-transfer applicable to vessels using HACCP principles) [CL]

Records of histamine control monitoring activities should be maintained in a way that they can be
readily retrieved for trace-back to possible causes if elevated levels of histamine are detected later.

Records should be made available to the receiving establishment that offloads the fish from the
vessel to provide evidence that histamine controls were implemented properhy-and effectively by the

fishing-and-transfer vessel. [NZ]

® FAO

Fisheries Technical Paper 436 (“The wuse of ice on small fishing vessels.”) Link:

pttp://www.fao.orq/docrep/OOG/YSO13E/v5013e00.htm#Contents

FAO

Fisheries Technical Paper 436 (“The wuse of ice on small fishing vessels.”) Link:

http://www.fao.org/docrep/006/Y5013E/y5013e00.htm#Contents
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e Vessel records should include real-time documentation of actual observed activities and-—times
pertinent to onboard controls for all histamine-forming fish harvested from each fishing set on each
fishing trip. [NZ, CL]

e The records kept of histamine control monitoring activities [NZ] depend on the operation and
may include:

-—Ocean-watertemperature-and-airtemperature [US]
- Dates and times of earliest fish death, and times to get fish into appropriate chilling media
—Initial RSW-and/or brine-tank-temperatures [US]

- Brine, RSW, or storage compartment refrigeration temperature monitoring records or checks
for adequacy of ice during the chilling operation and during helding storage of the fish for
the duration of the fishing trip. [NZ]

-  Oceanw\Water temperature and air temperature [NZ]

e A responsible crew member should review the monitoring records daily to confirm that critical limits
were met, and that appropriate corrective actions were taken when necessary.

1cU

e |f some of the fish stered on the vessel are determined based on monitoring records to be at risk
for unacceptable histamine levels formation-because-critical-limits-were-exceeded, then these fish
should be segregated and identified in order to allow targeted testing and/or proper disposition at
unloading. [NZ, CL]

X.2 Reception-offish-{r Receiving establishment)} operations (fish reception) [CL, alignment of section
headings]

Fish reception (at the establishment where the fish are offloaded from the fishing or transfer vessel) is an
important control point for histamine, because tThis is where vesselreceords; fish temperatures, signs of
decomposmon and h|stam|ne Ievels and/or vessel records a#e—best should be monitored, and-decisions
: [CL (N2)]

Reception controls may need to be specific to both the harvest vessels as well as to any collection/transfer
vessels that deliver the fish to the receiving establishment.

If deficiencies in fishing [NZ] vessel controls are found at receiving, feedback should be provided to the
vessel operator, and the cause(s) of the problem should be evaluated and corrected before future deliveries
from the fishing vessel are considered. In addition, appropriate corrective actions regarding the delivered fish
should be taken and recorded.

During offloading of fish from the harvest vessel (and at any point of transfer in the supply chain), care
should be taken that the cold chain is maintained. For example, fish should be offloaded quickly, fish totes
should not be left exposed to elevated temperatures, and fish should be re-iced or placed under refrigeration
ina t|mer manner. Frozen fish should be handled-ina-mannerto maintained in the frozen state. [NZ]

[CL, section moved
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X.2.21 Temperature monitoring

Fish internal temperatures should be measured at reception to ensure reception termperature
limits are met, and to _help ensure provide confidence that fish were properly stored onboard the
fishing and transfer vessel- [NZ, CL]

For fish stored in ice, the adequacy of ice surrounding the fish should alse [US] be observed and
recorded at the time of offloading the fishing vessel, along with internal temperature measurements.
More fish should be monitored when the quantity or distribution of ice appears inadequate.
Temperatures near the surface of exposed un-iced portions should be measured, as well as deep
core temperatures of the fish, to ensure all edible portions of the fish are taken into consideration in
the assessment.

Fish should be randomly selected from throughout the fishing vessel delivery lot. The number of fish
temperatures monitored and results recorded should be sufficient to provide reasonable assurance
that the temperatures appeared to be controlled by the vessel crew. Variations in species,

morphologies, and sizes of fish should be censidered-and-captured-in-the-selection-of fish-monitored
fortemperature taken into account when taking samples. [NZ]

Fish on the vessel should have been stored at a temperature as close as possible to 0°C (4°C
or_below). If an internal temperature in a sample fish exceeds 4°C, (or the established
temperature limit based on elapsed time from death), then this indicates a lapse in histamine
control. The cause of the deviation should be determined and corrected, and intensified
histamine testing of the entire fishing vessel delivery lot sheuld-be-considered-atrisk performed,
or the delivery rejected. [US]

l.‘. llll- ‘. lll- 1 ‘ll 0 alalal ala’ l.l | l.- Q Q . 1 a .

shequ—be—een&de#ed—at—HsJ'(— [US] Higher temperatures usually correspond to hlgher hlstamlne rlsk
however, higher deep core temperatures may need to be accounted allowed for when in larger fISh

that have been delivered soon after harvest such-that-the-coretemperatures and have not yet

chilled to 4°C or below despite implementation of appropriate chilling procedures. Cooling curves
based on studies applicable to the specific fishing sector are useful to establish aseertain proper

tempe#atu;&enﬁea#hmﬂs—fe; f|sh at—FeeeMng recept|on temperatures in these urcumstances #—a

X.2.32 Sensory evaluation

Sensory evaluation of fish at reception is a useful screening method to identify fishing vessel delivery lots
that have been mishandled or subjected to time-temperature abuse and, hence, are at risk of elevated
histamine levels. Neither histamine formation nor decomposition occurs in the absence of time-temperature
abuse. However, the correlation between histamine level and sensory evidence of decomposition is not
absolute, and histamine formation often occurs without readily detectable sensory indicators of
decomposition. Therefore, sensory evaluation should not be used as the only or final assurance that the
histamine level is acceptable, and reliable vessel control records or histamine testing, along with temperature
monitoring, should be part of a complete receiving control system.

Fish for sensory evaluation should be chosen randomly from throughout the fishing vessel delivery
lot. Deliveries of multiple species with different compositions, morphologies, and sizes should be
taken into account in the sampling strategy plan. It may be appropriate to select more fish from
portions of the delivery lot identified by vessel records or temperature examination to be at greater
risk for histamine formation. [NZ]
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e The number of fish examined should be sufficient to provide assurance that the fishing vessel crew
appear to have been vigilant about time-temperature exposures of the fish. The number of samples
taken should be increased when conditions or fishing methods are more likely to introduce variable
time-temperature exposures of fish, e.g. longlining, unusually warm weather, unusually large catch
size, limited remaining ice, etc. [NZ]

e Evidence of abuse that may be conducive to histamine formation is indicated when the fish sensory
attributes indicate marginal quality, not only when the sensory attributes show advanced
decomposition. See FAO “Sensory Assessment of Flsh Quallty”8 and Codex “Guidelines for the
Sensory Evaluation of Fish and Shellfish in Laboratories™ for guidance on sensory evaluation of fish.

e If sensory evidence of decomposition is detected at reception, it indicates that controls on the fishing
vessel may be have been inadequate and that the entire vessel lot is at risk for elevated histamine.
The cause of the decomposition should be determined and the necessary procedural cefrections
changes, and improvement to facilities or equipment repairs; verified. It is justifiable to reject the
entire delivery lot based on evidence of inadequate time-temperature control; however, if further
evaluation is used to determine if some of the fish are suitable for human consumption, then
intensified histamine sampling and testing should be performed on the entire delivery lot. The
testing should also include the decomposed fish found to determine if the type of decomposition
detected was conducive to histamine formation. [NZ, CL clarification]

X.2.23 Review of fishing vessel controls-and records (receiving establishment) [CL (N2)]

If vessel operators use HACCP principles, Rreview of fishing vessel histamine control systems—and
monitoring records, when available, is an effective control method at _receipt to ensure that appropriate
procedures were followed on the vessel to help-contrel minimize histamine formation in the fish while on the
fishing vessel [CL] and is more effective than routine histamine testing. [US]

e Refer to Section X.1.5 Monitoring records (fishing vessel).

e Vessel records applicable to histamine control should be requested and reviewed by the receiving
personnel to determine if they are complete and reflect appropriate harvest and onboard handling
practices, and that all applicable fishing vessel critical limits were met.

o If vessel records are reviewed and found to be incomplete and the receiving establishment cannot
reliably ensure that the specific delivery of fish was harvested, handled, and stored in a manner that
prevents histamine formation by other means, such as by intensified histamine sampling and
testing, the delivery should be rejected. (Refer to Section X.2.4 Histamine testing). [NZ]

e Sometimes tThe impact of a critical limit deviation on the fishing vessel may be minimized if the
records clearly show that only part of a delivery was affected (e.g. one brine well or one specific
fishing set during-thefishing-trip) and if the affected fish ean-be were effectively segregated from-the
Fest—ef—the—eleh-vepy When the vessel is was unloaded. Precautions-should-be-taken-to-ensure-none-of

vessel—éReﬁer—te%eetmo—X—Z#khs&awn&tesﬂng—)[US MAR NZ (moved)]
X.2.4 Histamine testing

principles—and review of fi shmg vessel h|stam|ne control records is used as one of the histamine controls
used by the a receiving establishment, then histamine testing +s—enly—used should be performed

Qer|od|callx as a—peneehe verification p%eeedwe%ﬂassess—# that the vessel control system is adequa%&and

8 FAO/Torry Advisory Note No. 91, “Sensory Assessment of Fish Quality.” Link:
http://www.fao.org/wairdocs/tan/x5989e/x5989e00.htm

% CACIGL 31-1999, “Guidelines for the Sensory Evaluation of Fish and Shellfish in Laboratories.” Link:
http://www.fao.org/fao-who-codexalimentarius/sh-
proxy/en/?Ink=1&url=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252F Standards%252FCAC
%2BGL%2B31-1999%252FCXG _031e.pdf
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establishmentreceives-fish. [NZ] If verification test results signal-petential-lapses-in-care-of- thefish indicate

elevated histamine levels, then the vessel control system should be reviewed and corrected, and the
frequency of verification testing should be increased until testing results and other evidence suggest that the
vessel eperaters-have control systems are being effectively implemented effective-corrective-measures
(e.g. a series of consecutive problem-free deliveries). [NZ, CL clarification]

When a fishing vessel delivering-fish operation uses GMPs, but has not implemented a histamine control
system based-on-HACCP prineiples using including monitoring and establishing-itsrecords record keeping
that provide assurance—and documented evidence of control, then histamine testing becomes—a—critical
controlpeint is an important monitoring procedure at the reception critical control point, rather than a
verification procedure, and testing should be applied to every vessel delivery lot. If histamine levels de-neot
meet exceed the required established critical limit, the vessel should be notified and the cause determined
and corrected. In addition, the affected fishing vessel delivery lot should be rejected. [Nz, CL clarification]

Note that histamine testing can be less reliable than receipt of appropriate vessel control records
because histamine _may be unevenly distributed within _and between fish, and fish with high
histamine are difficult to find using limited or small sample sizes. Sampling and testing that is
statistically meaningful in _terms of appropriate _consumer _protection can _be resource intensive.
Histamine testing at fishing vessel reception is therefore best used as verification of the
effectiveness of a properly implemented and documented histamine control system on the fishing
vessel. [US, NZ]

The histamine testing guidance in this subsection is can also applicable be applied to intensified sampling

or per|0d|c ver|f|cat|on of hlstamlne controls Hsed—daﬂng—lateppre%reﬂen—s%emge—and—transpenanen—step&
dy eeded throughout the

ley cha| [NZ]
X.2.4.1 Histamine testing, achievable histamine levels [CL]

e Freshly harvested scombrotoxin-forming fish typically have histamine levels below 2 mg/kg, and food
businel%s operators that apply HACCP principles can achieve a histamine level lower than 15
mg/kg

e Marginally elevated histamine levels [(e.q., > 15 mg/kq] [for NZ] indicate poor implementation of
hygienic processes and histamine controls during harvest, chilling and/or on-vessel storage, and an
significant elevated risk that some fish in a lot will have unacceptable histamine levels. In_addition,
they indicate that histamine decarboxylase enzymes are present that can contribute to
histamine formation during exposure to elevated temperatures further along the food chain,
even without growth of histamine-forming bacteria. [US]

Add|t|onal increases in

product{further—along—thedistribution—chain—because—the presence—of
histamine-forming-enzymes;-as-evidenced-by histamine levels approaching-15-mglkg,-is are likely to
result-in-additionalinereases with time and exposure to non-refrigerated temperatures during further

processing and handling, and this should be considered when establishing acceptable
histamine levels. [NZ, CL clarify intent]

X.2.4.2 Histamine testing, sampling strategies

e Sampling plans for testing histamine levels should be selected based on statistical performance
parameters to-be—effective. Statistical tables and computer programs can provide the information
needed to design a sampling plan based on the histamine limits, the degree of protection, and the
confidence in results desired. The FAO/WHO Histamine Sampling Tool*" is a-useful an_example of
an application designed for this purpose. [NZ]

e Determining sampling plan performance usually requires an estimate of the standard deviation of the
level being measured. The standard deviation of the hlstamlne levels can be estimated from the
global data provided in the FAO/WHO Expert Report (Table 5. 1) or it can be estimated when after
[US] appropriate data have been collected, including worst case scenarios, at the receiving location.

19 30int FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish and
Flshery Products, July, 2012, Rome (Section 6.1 Management of histamine production in fish and fishery products.)

! FAO/WHO Histamine Sampling Tool. Link: http://tools.fstools.org/histamine/

12 J0int FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish and
Fishery Products, July, 2012, Rome (Table 5.1 Parameters of the Normal distribution fitted to the logarithm of the
concentration of histamine, and probability of exceeding the limit of 200 mg/kg for each survey referenced in Table 3.2.)
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e Because histamine is distributed unevenly in lots (has a high standard deviation), hazardous fish are
statistically difficult to find using small sample numbers. The FAO/WHO Expert Report (Section
6.2.2.2)" suggests using histamine accept/reject levels (“value for m”) that are lower than the target
[NZ] acceptable limit in order to reduce the number of samples required to achieve a given level of
confidence in the testing results.

e More sample units should be tested whenever vessel records, sensory analysis, or fish temperatures
indicate possible lapses in time-temperature control that could result in elevated histamine.

e |tis best to test sample the raw fish material upon arrival from the fishing vessels, where individual
loin sections can be identified—and for trace back to vessel lots. As the fish get processed into
various_market forms, or product from different vessel lots gets comingled, assessments of the
suitability and safety of the fish from the individual fishing vessels becomes more difficult and less
effective. [CL, moved from below with clarification]

e Samples taken should be representative of the lot. [NZ]

X.2.4.3 Histamine testing, analytical methods

eﬁeetwe— [CL moved up]

e Several reliable test methods exist for determining hlstamlne levels in fish. The FAO/WHO Expert
Report (Section 2.5 Analytical methods for h|stam|ne) lists some of the available methods.

o The receiving—establishment-should—confirm-that-the testing method used is should be properly
validated for the detection limits used. The staff responsible for the sampling and testing for sample

analysis should receive training in the procedures used.[NZ, CL]

e The part of the fish selected for testing will can significantly affect the test results. Test portions
should be cut from the head-end of the lower loin near the gills because that area has the highest
probability of elevated histamine in abused raw fish. Sufficient representation {e-g—approximately
250-grams) of fish muscle; should be collected to prepare for analysis (e.q. appreximately 100-250
grams). For smaller fish, in addition to the lower anterior loin portion, the upper anterior loin, and the
mid-section of the lower loin, in that order, can also be collected.,—anrd—for For very small fish,
multiple fish may need to be collected to acquire a representative sample unit ef-fish-muscle{e-g-
approximately250-grams). The entire sample unit should be thoroughly blended so that the smaller
aliquot used for the analytical method is representative of the entire sample unit. [US, CAN, MAR]

e To screen deliveries more economically, sample units from different fish can be optionally combined
(composite sample) to reduce the number of histamine analyses required, provided that the

h|stam|ne Ievel critical limit |s Iowered proportlonately Fer—example—a#er—mdependenﬂy—gmmg

X.2.5 Monitoring records (receiving establishment)

e Histamine control records should be maintained at the receiving establishment for trace-back to
possible causes if elevated histamine is discovered further along the distribution chain.

e Receiving establishment monitoring records may include, but are not limited to:

13 Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish and
Fishery Products, July, 2012, Rome (Section 6.2.2.2 Using the known standard deviation and the derived mean to design
a sampllng plan.)

4 Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish and
Fishery Products, July, 2012, Rome (Section 2.5 Analytical methods for histamine.)
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- Relevant information about vessel delivery lot (e.g. vessel name and type, captain’s name,
date/time of offloading, type and volume (weight) of fish off-loaded)

- Sensory evaluation results

- Internal temperatures at the time of offloading
- Histamine test results, when applicable.

- Copies of the fishing vessel's monitoring records that-were reviewed, when applicable
(referto-Section-X-1-5,-Monitering-records-(fishing-vessel) [CL (NZ)]

A responsible person should examine, as a part of verification activity, the monitoring records before
product release to confirm that critical limits were maintained, and that appropriate corrective actions
were taken when necessary.

X.3 Transportation

Refer to Section 20 (Transportation)
Refer to Section X.1.4 (Refrigerated and frozen storage)

Transport vehicles or vessels should be adequately equipped to keep fish cold by mechanical
refrigeration or by completely surrounding the fish with ice or other cooling media.

Vehicles or vessels should be pre-chilled before loading fish where applicable.

Refrigerated compartment temperatures, or cooling media such as ice slurries, should be monitored
during transportation between locations (e.g. receiving establishment, processing establishment,
distributor, market, etc.) using continuous temperature recording devices (where practical), and the
receiving establishment should review the temperature record from the device. Devices should be
periodically calibrated for accuracy.

At delivery, internal temperatures of a representative sample of fish, and adequacy of ice or other
cooling media when applicable, should be monitored by receiving personnel as described in Section
X.2.2 Temperature monitoring.

If & established fish reception or vehicle compartment temperature control eriticat limits is are
exceeded, the cause of the problem should be identified and corrected by the operator of the vehicle
or vessel. If evidence indicates that temperarture abuse leading to elevated histamine could
have occurred, Fhe the affected lot may be rejected by the receiving personnel, or the receiver may
perform intensified histamine analysis on representative fish collected throughout the lot, and the lot
rejected if any fish are-over exceed the established histamine eritical limit (See Refer to subsection
X.2.4 Histamine testing). [NZ]

X.4 Processing operations

This section applies to processing on land or at sea (e.g., factory vessel, mother ship)

X.4.1 Reception (processing establishment)

If fish are delivered directly from the fishing vessel to the processing establishment, then also refer
to Section X.2 Reception (receiving establishment). [CL]

If fish are delivered by transport vehicle or vessel, then also refer to Section X.3 Transportation. [CL]

If the processing establishment is a secondary processor receiving product from a primary processor
(e.g. receiving establishment or factory vessel), then the secondary processor should ensure
confirm that the primary processor uses a HACCP ora-similarcentrol system designed to prevent
formation of hazardeus unacceptable levels of histamine. [EU, NZ]

When it is impractical for the initial receiving establishment to conduct all the appropriate necessary
histamine controls listed in subsection X.2 (i.e., vesselrecords—review; temperature monitoring,
sensory evaluation, vessel records review; and/or histamine testing), then the processing
establishment should conduct these activities, and should ensure that, where practical, the controls
and decisions are applied to intact fishing vessel lots that are not comingled with other lots. Note,
however, that fish internal temperatures (and adequacy of ice, where applicable) should always be
monitored at vessel delivery by the receiving establishment (to evaluate vessel control), as well as
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at receipt to the processing establishment (to evaluate land-transportation control). If lots are co-
mingled and there may be unacceptable levels of histamine in fish, the entire lot must be
considered when making decisions on disposition. [NZ, CL]

X.4.2 Processing; time and temperature control [CL - comma not needed]

When fish undergo processing (e.g., thawing, cutting, re-chilling, salting, drying, pickling, cooking, smoking,
canning) it is important that they are not held-attemperaturesforsufficient subjected to time-temperature

conditions that where histamine-producing bacteria can grow and produce histamine to hazardeus

unacceptable levels. [CAN, NZ]

Scientific studies and microbial growth models™ may be used to estimate the exposure times and
temperatures that result in elevated histamine levels.

Histamine formation is quite variable and strongly depends on the previous handling of the raw
material and the different species of histamine-producing bacteria that are present; therefore, the
worst case scenario should be considered when establishing critical limits.

The acceptable maximum histamine level used to establish processing time-temperature critical
limits should take into consideration the point in _the supply chain _and any further handling,
processing, storage, and preparation that may lead to further histamine formation before
consumption. [NZ]

The measure used for time-temperature critical limits should be the cumulative product non-
refrigerated time-temperature exposure over all processing steps.

Processing room temperature should be maintained as cool as practical during processing
operations, and product exposure times should be minimized. For example, fish should be iced, or
returned to refrigerated storage, during production breaks or production flow slow-downs.

Controlled product flow and batch monitoring is an effective strategy to ensure product is not
subjected to unacceptable time-temperature exposures. For example, periodically measure the
ambient temperature and the time for a marked batch to begin and complete the processing step.

Air thawing of raw material should occur at refrigerated temperatures to prevent excessive warming
of the surface of the fish. Immersion in circulating cold water or spraying with cold water may be
used to shorten thawing time. For re-chilling and refreezing, see Subsection X.1.3.

When time-temperature critical limits are exceeded, the cause should be determined and corrected.
In addition, intensified histamine testing should be performed (see section X.2.4.2) before releasing
affected product for human consumption. Alternatively, product should be rejected.

X.4.3 Heat processing

Adequate heat treatment (e.g. cooking, hot smoking) can Kill histamine-producing bacteria and
inactivate histidine decarboxylase enzymes. Morganella morganii is probably the most heat resistant
of the histamine-producing bacteria, and in Australian salmon/ kahawai (Arriis trutta) at
temperatures between 58 and 62°C, the D-values for eliminating these bacteria and their associated
HDC enzymes were between 15 and 1.5 minutes (FAO/WHO 2012). [US]

Once formed, however, histamine itself is heat stable and is not destroyed by heat. Therefore,
histamine controls during harvesting, and during other steps prior to thermal processing, are critical

to prevent-inclusion—of previously formed minimize the presence of histamine in the finished
product. [CAN]

If the product is exposed to bacterial contamination and temperature abuse after initial heating,
histamine formation may start again. Thus, for products such as hot smoked fish, care should be
taken to avoid contamination after smoking. Additionally, refrigerated storage is essential unless the
water activity is reduced sufficiently or some other means is used to prevent bacterial growth.

For commercially sterile canned or pouched products, the container protects the product from
bacterial recontamination, and no further histamine is produced when stored at ambient
temperatures. However, once the product package is opened, histamine formation can occur again if
the product is recontaminated in the absence of preventative time-temperature controls.

X.4.4 Processing, other technological measures

% Joint FAO/WHO Expert Meeting on the Public Health Risks of Histamine and Other Biogenic Amines from Fish and
Fishery Products, July, 2012, Rome (Section 6.1.9 Microbiological modelling.)
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Time and temperature control is the recommended method for preventing histamine formation in fresh,
frozen, and refrigerated processed fish products.

Some products and processes (e.g. fermenting, smoking, salting, drying, pickling, acidifying, preserving,
modified atmosphere packaging) introduce other technological factors that may inhibit the introduction and/or
growth of histamine-producing bacteria. The interaction of these factors is complex and often unpredictable.
For example, increased salt content, or increased acidity, may decrease or increase histamine production,
depending on conditions.

Thorough scientific studies, and proper establishment and validation of control parameters for each specific
process and product, are imperative to ensure the safe manufacture of foods that incorporate other
technological measures as an element of histamine control. (See Guidelines for the Validation of Food
Safety Control Measures, CAC/GL 69 - 200.)

The safe-application success of any-of these treatments is dependent on the rapid chilling and maintenance
of chilled temperatures of the raw fish material from the time of death efthefish until the proper inhibitory o

destructive-control-attributes—contributed-by effects from the treatments have-been are achieved. And In

addition, depending on the treatment, the finished product may need to remain chilled until consumed to
ensure safety. [CAN]

X.4.5 Refrigerated and frozen storage (processing establishment)

o Refer to Section X.1.4 Refrigerated and frozen storage (fishing vessel and transfer vessel). [NZ]

e For products whose preparation does not include a heating step or other means to eliminate

histamine-producing bacteria and their enzymes, the—presence—of-histamine-producing—bacteria
means-that refrigerated storage will continue to be a critical control point ferthe-inhibition—ef to

prevent histamine formation throughout the shelf-life of the products untitconsumed. [CAN]
X.4.6 Monitoring records (processing establishment)
e Processing establishment monitoring records may include, but are not limited to:

- Transport vehicle or transpert vessel temperature log records or adequacy of ice, and fish
internal temperatures [NZ]

- Temperatures and exposure times of product during unrefrigerated processing steps

- Critical control point monitoring records for other validated methods used to control
histamine formation in processed fish

- Refrigerated storage temperature logs.

e A rresponsible person should examine the monitoring records before product release to confirm that
critical limits were maintained, and that appropriate corrective actions were taken when necessary.

The processing facility should use histamine testing to periodically verify that histamine controls are
working properly (Refer to section X.2.4 Histamine testing). [NZ]
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China

Ms Lianzhu Wang
wanglz@ysfri.ac.cn

Ms Yingying Guo
guoyy@ysfri.ac.cn

Ms. Hao DING
dinghao@cfsa.net.cn

Dr Zhenxing Li
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Chair

Prof. Hajime Toyofuku

toyofuku@yamaguchi-u.ac.jp

Co-Chairperson

Dr. Bill Jones

William.Jones@fda.hhs.gov
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lizhenxing@ouc.edu.cn
Costa Rica

Dra. Heilyn Fernandez Carvajal
hfernandez@senasa.go.cr

Lic. Maria Elena Aguilar Solano
maguilar@ministeriodesalud.go.cr

Lic. Amanda Lasso Cruz
alasso@meic.go.cr

Ecuador

Ménica Alexandra
monica.quinatoa@msp.gob.ec

Miguel Ortiz
miguel.ortiz@msp.gob.ec

Eduardo Solis Thompson
esolis@institutopesca.gob.ec

Fernanda Hurtado Angulo
fhurtado@institutopesca.gob.ec

European Union

Mr. Paolo Caricato
paolo.caricato@ec.europa.eu

EU Codex contact point
Sante-Codex@ec.europa.eu

France

Mrs Florence Delavouet
florence.delavouet@agriculture.gouv.fr
bpmed.sdssa.dgal@agriculture.gouv.fr

Mr Julien Landure
Julien.landure@scl.finances.gouv.fr
LABO13@scl.finances.gouv.fr

Mr. Guillaume Duflos
guillaume.duflos@anses.fr

Germany

Ms. Dr. Ute Ostermeyer
Ute.ostermeyer@mri.bund.de
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Ms. Ute Schroder
Ute.schroeder@mri.bund.de
India

Shri. R.M.Mandlik
techl@eicindia.gov.in

Shri. S.S Shaji
shaji@mpeda.gov.in

National Codex Contact Point (NCCP)
codex-india@nic.in

Japan

Ms. Mako lioka
mako iioka540@maff.go.jp
codex_maff@maff.go.jp

Mr. Kenji Urakami
codexj@mhlw.go.jp

Malaysia

Ms. Raizawanis Abdul Rahman
raizawanis@moh.gov.my

Mrs. Sakhiah Md Yusof
sakhiah@moh.go.my

Codex Contact Point Malaysia
ccp_malaysia@moh.gov.my

Morroco
Dr Oleya EI Hariri
oleyafleur@yahoo.fr

Pr. Noureddine Bouchriti
bouchriti@gmail.com

Mr Abdellatif Hmidane
hmidane@mpm.gov.ma

Mexico

Penélope Elaine Sorchini Castro
psorchini@cofepris.gob.mx

Maria Guadalupe Arizmendi Ramirez
mgarizmendi@cofepris.gob.mx
codex@cofepris.gob.mx

New Zealand

Mr. Jim Sim
jim.sim@mpi.govt.nz

Norway

Asne Sangolt
Asne.Sangolt@mattilsynet.no
codex@mattilsynet.no

Peru

Carlos Guzman
carlos.guzman@sanipes.gob.pe

Carla Villena
carla.villena@sanipes.gob.pe
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Philippines

Consuelo C. Baltazar
ccbh_aspcu@yahoo.com

Almueda C. David
acdavid@fda.gov.ph

Poland

Miroslaw Michalski
mmichal@piwet.pulawy.pl

Portugal

Dr. Anténio Pedro Margarido
pmargarido@dgav.pt

Singapore

Mr. Leslie Phua
Leslie phua@ava.gov.sg

Spain

Julian Garcia, Baena
jgbaena@magrama.es
cioa@msssi.es

Switzerland

Mrs. Christina Gut
christina.gut@blv.admin.ch

Thailand

Mr. Manat Larpphon
mlarpphon@gmail.com
manat@acfs.go.th

Ms. Virachnee Lohachoompol
virachnee@acfs.go.th
codex@acfs.go.th

United Kingdom

Theo Hawkins
heo.hawkins@foodstandards.gsi.gov.uk

United States of America

Robert Samuels
robert.samuels@fda.hhs.gov

Ronald Benner
ronald.benner@fda.hhs.gov

Jenny Scott
jenny.scott@fda.hhs.gov

Clarke Beaudry
clarke.beaudry@fda.hhs.gov

Lisa Weddig
Iweddig@nfi.or
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Uruguay

Maria Salhi
msalhi@dinara.qub.uy
codex-EWG@latu.org.uy

International Commission on
Specifications for Foods (ICMSF)

Dr. Tom Ross, PhD
tom.ross@utas.edu.au

Microbiological
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National Health Federation (NHF)

Ms Birgitta Lauren
lauren@expectiongfitness.com

FAO

Sarah Cahill
Sarah.Cahill@fao.org

WHO

Dr Rei NAKAGAWA
nakagawar@who.int
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