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MANUAL IN FOOD IRRADIATION INSPECTOR

RECOMMENDED INTERNATIONAL CODE
OF PRACTICE FOR RADIATION PROCESSING OF FOOD
(CAC/RCP 19-1979, Rev. 2-2003)

INTRODUCTION

Food irradiation is the processing of food products by ionizing radiation in order to,
among other things ,control foodborne pathogens, reduce microbial load and insect
infestation, inhibit the germination of root crops, and extend the durable life of perishable
produce. Many countries are using industrial irradiators for processing of food products
for commercial purposes.

The regulatory control of food irradiation should take into consideration the
Codex General Standard for Irradiated Foods (CODEX-STAN 106-1983, Rev. 1-2003) and
this Code.

The purpose of regulatory control of irradiated food products should be:

a) to ensure that radiation processing of food products is implemented safely and
correctly, in accordance with all relevant Codex standards and codes of hygienic
practice;

b) to establish a system of documentation to accompany irradiated food products,

so that the fact of irradiation can be taken into account during subsequent handling,
storage and marketing; and

C) to ensure that irradiated food products that enter into international trade conform to
acceptable standards of radiation processing and are correctly labelled.

The purpose of this Code is to provide principles for the processing of food
products with ionizing radiation that are consistent with relevant Codex Standards and
codes of hygienic practice. Food irradiation may be incorporated as part of a HACCP-plan
where applicable; but a HACCP -plan is not required for the use radiation processing of
food processed for purposes other than for food safety. The provisions of this Code
will provide guidance to the radiation processor to apply the Hazard Analysis and Critical
Control Point (HACCP) system, as recommended in the Recommended International Code
of Practice General Principles of Food Hygiene (CAC/RCP 1-1969, Rev 3-1997, Amd.
1-1999), where applicable for food safety purposes, to foods processed by ionizing radiation.
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1. OBJECTIVES

This Codex Code of Practice for Radiation Processing of Food identifies the
essential practices to be implemented to achieve effective radiation processing of food
products in a manner that maintains quality and yields food products that are safe and
suitable for consumption.

2. SCOPE, USE and DEFINITIONS
21 Scope

This Code is concerned with food products processed by gamma rays, X-rays or
accelerated electrons for the purpose of, among other things, control of foodborne
pathogens, reduction of microbial load and insect infestation, inhibition of the germination
of root crops, and extension of durable life for perishable foods.

This Code covers the requirements of the irradiation process in a facility; it
also considers other aspects of the process as primary production and/or
harvesting, post-harvest treatment, storage and shipment, packaging, irradiation, labelling,
post-irradiation storage and handling, and training.'

22 Use

The Recommended International Code of Practice - General Principles of Food
Hygiene (CAC/RCP 1- 1969, Rev 3-1997, Amd. 1-1999) and its annex on application of the
HACCP system, as well as other relevant Codex Standards and codes of hygienic practice
should be used with this document. Of particular relevance are the Codex General
Standard for Irradiated Foods (CODEX-STAN 106-1983 - Rev.1-2003) and the General
Standard for the Labelling of Pre-Packaged Foods (CODEX-STAN 1-1985, Rev 1 - 1991).

2.3 Definitions
For purposes of this Code, the terms below are defined as follows:
Food Irradiation: Processing of food products by ionizing radiation, specifically gamma

rays, X-rays or accelerated electrons as specified in the Codex General Standard for
Irradiated Foods.

' Codes of good irradiation practice, compilations of technical data for the authorization and control of the irradiation of several
food classes and also training manuals for facility operators and control officials have been produced by the International
Consultative Group on Food Irradiation (ICGFI), available through the International Atomic Energy Agency, PO Box 100, A-1400
Vienna, Austria.
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Irradiated Food: Food products processed by ionizing radiation in accordance with the
Codex General Standard for Irradiated Foods. Such food is subject to all relevant
standards, codes and regulations applicable to the nonirradiated counterpart.

Dosimetry: The measurement of the absorbed dose of radiation at a particular point in a
given absorbing medium.

Dose (absorbed): The absorbed dose, sometimes referred to simply as ‘dose’, is the
amount of energy absorbed per unit mass of irradiated food product.

Dose Uniformity Ratio: The ratio of maximum to minimum absorbed dose in the production lot.

Dose Distribution: The spatial variation in absorbed dose throughout the production lot
with extreme values being the maximum absorbed dose and the minimum absorbed dose.

Dose Limit: The minimum or maximum radiation dose absorbed by a food product
prescribed in regulations as required for technological reasons. Such dose limits are
expressed as ranges or as single lower or upper values (i.e., no part of the food product
shall absorb less than or more than a specified amount).

3. PRE-IRRADIATION TREATMENT
3.1  Primary production and/or harvesting

Primary food products intended for radiation processing should comply with the
Codex General Principles of Food Hygiene with reference to the hygienic requirements as
well as other relevant Codex standards and codes of practice for primary production
and/or harvesting, which ensure that food is safe and suitable for human consumption.

3.2 Handling, storage and transport

The intent to process food products by irradiation poses no unique requirements
regarding handling, storage and transport of the food products prior to and subsequent to
irradiation. All stages of the processing, i.e., pre-irradiation, irradiation and post-irradiation,
should be in accordance with good manufacturing practices to maximize quality, to
minimize contamination, and, if packaged, to maintain package integrity.

Radiation is applied to food products in forms in which they are normally prepared

for processing, commercially traded or otherwise used. Food intended for radiation
processing should conform to handling, storage and transport requirements of the Codex

105

*

[T [T |



iR "NEEN e

14 . -
A9A9A NILRaNaFa " anmng
£ TN e
@]N@ ANNMANINALIABNNIHARN A luNNTaNa T~ anmng

General Principles of Food Hygiene as well as relevant Codex standards and codes of
practice for specific food products.

4. PACKAGING

In general, in order to avoid contamination or infestation after irradiation,
food products should be packaged in materials that provide an effective barrier to
re-contamination and re-infestation. Packaging must also meet the requirements of the
importing country.

The size and shape of containers that may be used for irradiation are determined,
in part, by the operating characteristics of the irradiation facility. These characteristics
include the product transport systems and the irradiation source, as they affect the dose
distribution within the container.

5. ESTABLISHMENT: DESIGN, FACILITIES and CONTROL

Authorization of a facility to irradiate food is granting approval to a facility licensed
for radiation processing in general to irradiate food products. Authorization may be general
in nature or issued for specific classes or groups of food products.

Facilities which carry out irradiation of food products should meet appropriate
standards of occupational safety and good hygiene conditions, including:

- Regulations regarding design, construction and operation of radiation facilities
- General Principles of Food Hygiene
- General Standard for Irradiated Foods and this Code.

5.1 Design and layout

This section is concerned with the areas in which food products are stored and
irradiated. Prevention of contamination requires that all measures be taken to avoid direct
or indirect contact of the food product with sources of potential contamination and to
minimize growth of microorganisms.

Irradiation establishments are laid out to provide storage for irradiated and
non-irradiated food products (under ambient, refrigerated and/or freezing temperature
conditions), an irradiator, and the normal accommodation and infrastructure for staff and
plant services including record maintenance. In order to achieve inventory control there
should be provision in both the design and operation of the establishment to keep
irradiated and non-irradiated food products separate. This separation can be
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accomplished by controlled singledirection movement of the food products through the
plant and by separated storage areas for irradiated and nonirradiated food products.

Radiation facilities must be designed to provide an absorbed dose in the food
product within minimum and maximum limits in accordance with process specifications
and government regulatory requirements. For economic and technical reasons (e.g.
maintaining product quality), various techniques are used to minimize the ratio, which is
termed the dose uniformity ratio.

The following factors largely govern the selection of irradiator design:

a) Means of transporting food products: The mechanical design of the irradiation and
transport systems, including the source-to-product geometry in a given process, as
required by the form of the product, e.g. bulk or packaged, and its properties.

b) Range of doses: The range of doses needed to process a wide variety of products
for various applications.

c) Throughput: The amount of product to be processed within a defined period of time.

d) Reliability: The property of providing correct performance as needed.

e) Safety-systems: The systems intended to protect operating personnel from hazards

@ posed by radiation.

f) Compliance: The adherence to good manufacturing practices and relevant
government regulations.

Q) Capital and operational costs: The basic economic considerations necessary for
sustainable operation.

5.2 Radiation sources

As described in the Codex General Standard for Irradiated Foods, the following
sources of ionizing radiation may be used in food irradiation:

a) Gamma rays from radionuclides *Co or '*'Cs;

b) X-rays generated from machine sources operated at or below an energy
level of 5 MeV; and

c) Electrons generated from machine sources operated at or below an energy
level of 10 MeV.

5.3 Control of operation

5.3.1 Legislation
Food processing establishments are constructed and operated in accordance with
regulatory requirements in order to ensure safety of the processed foods for consumption
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and occupational safety of the plant personnel and the environment. A food irradiation
facility, like any other food processing plant, is also subject to such regulation and should
be designed, constructed and operated in compliance with relevant regulations.

5.3.2 Requirements for staff

The staff at an irradiation facility is subject to relevant sections of the
Recommended International Code of Practice General Principles of Food Hygiene
(CAC/RCP 1-1969, Rev 3-1997, Amd. 1-1999) for personal hygiene recommendations and
to the General Standard for Irradiated Foods for recommendations regarding the need for
an adequate, trained and competent personnel?

5.3.3 Requirements for process control

Requirements for process control are included in the General Standard for
Irradiated Foods. Measuring the dose and monitoring of the physical parameters of the
process are essential for process control. The need for adequate record keeping, including
records of quantitative dosimetry, is emphasized in the General Standard. As for other
physical methods of food processing, records are essential means for the regulatory
control of processing by ionizing radiation. Evidence for correct processing, including
adherence to any legal or technological dose limits, depends on the maintenance of full
and accurate records by the irradiation facility. The facility’s records link all the information
from several sources to the irradiated food products. Such records enable verification of
the irradiation process and should be kept.

5.3.4 Control of applied dose

The effectiveness of the irradiation process depends on proper application of the
dose and its measurement. Dose distribution measurements should be carried out to
characterize the process for each food product; and thereafter dosimeters should be used
routinely to monitor correct execution of the process in accordance with internationally
accepted procedures.®

For certain public health or quarantine applications, there may be specific
requirements to regulate the minimum absorbed dose in order to ensure that the desired
technological effect is achieved.

Atomic Energy Agency, PO Box 100, A-1400 Vienna, Austria. ICGFI also, through its FIPCOS, provides such training

Such procedures are specified, for example, by the American Society for Testing and Materials (ASTM) in their annual
handbooks.
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5.3.5 Product and inventory control

An adequate system should be in place so that specific consignments of food
products can be traced back both to the irradiation facility and the source from which they
were received for processing.

Plant design and administrative procedures should ensure that it is impossible to mix
irradiated and nonirradiated food products. Incoming products should be logged and given a
code number to identify the packages at each step in its path through the irradiation plant.
All relevant parameters such as date, time, source strength, minimum and maximum dose,
temperature, etc. should be logged against the code number of the product.

It is not possible to distinguish irradiated from non-irradiated product by visual
inspection. Therefore, it is essential that appropriate means, such as physical barriers, be
employed for keeping the irradiated and nonirradiated product separate. Affixing colour
change indicator label on each package, where applicable, provides another means of
distinguishing irradiated and non-irradiated product.

6. IRRADIATION
6.1 General

Refer to the Codex General Standard for Irradiated Foods (CODEX-STAN 106-1983,
Rev. 1-2003).

6.2 Process determination

It is important that all steps in the determination of process procedures are
documented to:

a) ensure that the application of the process complies with relevant regulatory
requirements;

b) establish a clear statement for the technological objectives of the process;

c) estimate the dose range to be applied to achieve the technological objective
based on appropriate knowledge of the food product;

d) demonstrate that irradiation of test samples has been carried out to confirm the
estimated dose range under practical production conditions;

e) ensure that it is possible to meet the technological requirements, e.g. dose
range and effectiveness of reatment, under practical production conditions; and

f)  establish the process parameters under practical production conditions.
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6.3 Dosimetry

Successful radiation processing practice depends on the ability of the processor to
measure the absorbed dose delivered to each point in the food product and in the
production lot.

Various techniques for dosimetry pertinent to radionuclide and machine sources are
available for measuring absorbed dose in a quantitative manner. Relevant ISO/ASTM
Standard Practices and Guides for dosimety in food irradiation facilities have been
developed and should be consulted.*

In order to implement these irradiation practices, facilities should be adequately
staffed by competent personnel trained in dosimetry and its application in radiation
processing.

The calibration of the dosimetry system used in radiation processing should be
traceable (i.e., calibrated) to national and international standards.

6.4 Dosimetry systems

Dosimeters are devices that are capable of providing a quantitative and
r\eproducible measurement of dose through a change in one or more of the physical
properties of the dosimeters in response to the exposure to ionizing radiation energy.
A dosimetry system consists of dosimeters, measurement instruments and their
associated reference standards, and procedures for the system’s use. Selection of
appropriate dosimetry system for radiation processing of food will depend on a variety of
factors, including the dose range needed to achieve a particular technological objective,
cost, availability, and ease of use. A variety of dosimetry systems are available.’

6.5 Dosimetry and process control
In food irradiation, the key quantity that governs the process is the absorbed dose.

It is influenced by various parameters, such as: radiation source type, strength and
geometry; conveyor speed or dwell time; food product density and loading configuration;

ISO/ASTM 51204 - Standard Practice or Dosimetry in Gamma Irradiation Facilities for Food Processing;
ISO/ASTM 51431 - Standard Practice for Dosimetry in Electron and Bremsstrahlung Irradiation Facilities for Food Processing;

ISO/ASTM 51261 - Standard Guide for Selection and Calibration of Dosimetry Systems for Radiation Processing.

5 ISO/ASTM 51261 - Standard Guide for Selection and Calibration of Dosimetry Systems for Radiation Processing
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and carrier size and shape.® Their overall influence on dose distribution must be taken into
account to ensure that the intended technological objective is achieved throughout the
production lot.

The application of radiation processing is mainly governed by the minimum
absorbed dose achieved in the dose distribution within a given product. If the required
minimum is not applied, the intended technical effect may not be achieved (e.g. sprout
inhibition, pathogen reduction). There are also situations where the application of too high
a dose would impair the quality of the treated food (e.g. off flavours or odours). ’

6.6 Records of irradiation

Radiation processors should maintain adequate records showing the food
processed, identifying marks if packaged or, if not, the shipping details, the bulk density of
the food, the dosimetry results, including the type of dosimeters used and details of their
calibration, the date of irradiation and the type of radiation source. All documentation
should be available to authorized personnel and accessible for a period of time
established by food control authorities.

6.7 Control of hazards

Controls of microbiological hazards are described in the Recommended
International Code of Practice-General Principles of Food Hygiene (RCP 01-1969,
Rev 3-1997, Amd 1-1999).

The radiation processor should apply HACCP principles, as described in the Codex
Hazard Analysis Critical Control Point System and Guidelines for Its Application (1999), as
appropriate. In the overall HACCP context, irradiation is a means of reducing hazards
associated with infectious parasites and microbial contamination of foods and may be
used as a method of control.

7. POST-IRRADIATION STORAGE AND HANDLING

Refer to the International Code of Practice - General Principles of Food Hygiene
(RCP 01-1969, Rev 3-1997, Amd 1-1999) for general storage and handling guidance.

ISO/ASTM 51204 - Standard Practice or Dosimetry in Gamma Irradiation Facilities for Food Processing and
ISO/ASTM 51431 - Standard Practice for Dosimetry in Electron and Bremsstrahlung Irradiation Facilities for Food Processing

Codes of good irradiation practice and compilations of technical data for the authorization and control of the irradiation of
several food classes have been produced by ICGFI, available through the International Atomic Energy Agency, PO Box 100,
A-1400 Vienna, Austria.
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8. LABELLING

The Codex General Standard for Irradiated Foods (CODEX-STAN 106-1983,
Rev.1 -2003) and the Codex General Standard for the Labelling of Pre-Packaged Foods
(CODEX-STAN-002, Rev. 1-1991) contain provisions for labelling of irradiated foods,
including the internationally recognized symbol (logo) and the inclusion of information in
shipping documents, and for the labelling of prepackaged irradiated foods, respectively. All
food labelling must meet any additional requirements established by competen
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LL@ZiM@’]ﬂN nnstlasniunistuitleutdusesivanauingnig Wweananiaeludl¥anung “ul futa

tdl J v a z :J/ 2 a a a a 4 A £ a
nnaliinanfsthutewimenssuazneden uazannisasyuinesqauvisd Iivastiaan o

{999quR1e59 " FaeluFinns usuiAuanrnse e tazanase T uaa il luiu
(malenisiungnmnivies udifiu uazuditionuds) UFnns uiueseansds” uasiRnninau
A, =T e o < 4 & o = o o . dl o
AN LENN327259 ™ $9uen s uiiing1e9un91995nE (record maintenance) a1l
HAlUNITALANTNITIYLA IenTseanuULLazNIIANHLNNTIHaMN BN 85 war T
HIBN9R1858 T wenaanaIniu a9 wnsavinldlaanisaauRunIsAdBtfinaIeNHARS MTaN1INg
Wil lumiadeniunaan 18n1THAR TASRNITLEN LT UNUNAALALAMN IR UNNNe 5
wazliniunigeiese” wunaanaindu n1saantuulsNIuetse T aNu1sAaAN e NN Aa TR
i ganauliiiullandenivuneesngmung nseenuuy wns0an “a auilFunmia”
AANAL 3 AReLENNT " (absorbed dose) ganawsn avinlitlszudnuasineannnaesamsle

tladeNNNAFAaNITANNITaaNLLLATaIRNe5e T

n) 95071991 NNARSUTIAIYNT: N1FRRNULLLATENNAaN5 T LAYILULNIFUY 9 B999H
= ; A - o = o v o = = a o Y
DNITBZUINIEUINNLATE9RN8 5 LAsAUII90 M AesAtalegluunaednaniueifesnis
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MANUAL IN FOOD IRRADIATION INSPECTOR

%4
3

) Ho9adTuse AT drgreaiunufeT Al luruqun1suanlue i uTia

£l

nanduTiLarimgUlss 9/

' I
a

A) Throughput: Y3unauenusia” nuamldnieluszasinaninivum
oA A Lo a A = o o = Y | =S
Q) ANYTmene (Reliability): ~sNtNUandanIsaAliunIsNgnseamanaiy
. v 3 mem.  aa . X o

) sruumAndaendie: inesdesiugnljimanulilaesaduaindunseaeei

) “afimasnn lddaniuniseedsT (Compliance): nasUfiAmInuann1s GMP uaz

J4 .
MUV N

a ' v o a . . ° @ ¥ IS

) Lquv;uu@mﬂmmlunﬂimLuuma? (Capital 1A% Operation costs): ANLTUABINNNT
a 3 o rdall % ° a 1 v
fansuntandniAsgan afugiu W ansaadiunisselu s

5.2 WWAINILUEASY " (Radiation sources)

mnfesuneldlunnsgiuiall "miue1mnsis (Codex general Standard for irradiation Food)
W uvasnwiiade slinneleeslunnsanefe™ sasallil

n) 5T unsuun anneTesaness” Taueas-60 ( Co) vae Td@en-137 (%7 Cs)

v a @ & d‘ a o a s rd‘ o v o [ d‘ é 1 A 1 o ¥

2) 5TEND ANATASHARTS NN UAETZALWAINUNFAININUIAMANL 5 AU
aldnmsaulaan

A) AL BLANATEY  AINIATENLINAYNIABLANATEUTTINN LA IEAUNAINILAAINGT
WIRWINAL 10 auBidanmsaulaadt

5.3 N15AIUANNNSUALTRIU (Control of operation)

53.1 AunuNel (Legislation)

Tsaunanemnsfiedna fauazaiiunisli enndesiudeiAumINAgUNIE
waliamsiiaonutaanadasaniszlne  uazauilaandafiuantioraundeaedyaAaIng
Y o1a ea QI 4 | a o a 1 = [ a dl
JURuLar awIndenlswuane T ersatsinisailiunsiduae iU s uNane e

valudnuniseanuuy niatie 519 waznisanfiunisli eaadesiungunnafingades

53.2 Fenvun MIUNLENI  (Requirement for staff)

wﬁmmluimmumm‘?frﬁmﬂﬁﬁﬁmmmﬁ"ﬂmmgﬁﬁqiﬂlﬁmﬁu JANHUTeIUNT
(The Recommended International Code of Practice General Principles of Food Hygiene CAC/RCP 1-1969,
Rev. 31997, And 1-1999) #iAieiariy JANHLE MUYAAR LL@zﬁﬁﬁﬁmmmmimﬁﬂﬂ BV T
asanea” (General Standard for Irradiation Foods) titelilAanugana awnsn Taadedldsunis
Aneusuiiiaane lunnsddRnuniunandiFeunazaduanglnsniaed ICGFI (Training

manuals for facility operators and control officals)
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5.3.3 181NAL MTUNITAILUANNTSLIUNITEAR (Requirement for process control)

v o

da1leAy miunisatuANnIzuIuNITNaRgNIMUeet luNRIgIwiall iy
o I A ¥ = o o o
2NN NA19AR FaIiNITRIRdAlTNNIT T uaENaLE MR LN NN LN N TR

= @ o o = A A 2 o = o o A o
NITUIUNITNAL NNITLNUTNBIUUNNTIERTUNLNENI N iQNﬂQUUVIﬂﬂq?QQﬂ?Nr‘IMiQ (quantitative

'
a o

" [ o o a A ¥ == ¥ o A a !
dosimetry) MANFIU WiUNszUIUNTHARTNIYNFiaesaNDans I I ldiuA i ualag
NOUNIBNTAAINUANITING (Technological dose limits) 1 Tuagiuniafiuinuiuing wysnl
% o A o K o A dl ¥ 1 ' o
gnsiadlaalsaniuatsds” tuiinmeuaedlseuanaiiTasdenloedayaainunacsiie) iy
a o o o o R ! éf & o 12 ~ o
HARAMTIEMNRese T Tuiinsesumaitaasivine e awnsmihnaldlunimou ey
o ay v
NITLAUNNIRNEF A

534 n19AILUANLFNIIEI AT (Control of applied does)

1132 NBNATAINTLUAUNNTRI859 " a2 UA LN I T N s T ANy wAiy
aa i o = o o = - o A o
BIUITUALADBNIIATIATAETNUEST  n1sdhnisnszaneaaa B ganauAdsIniannue
ANHAUTIBINIIRIYTI" 9 1MNTUEATTHA  LaznasaIntuAfsdaBuE T lulszanai Live
AFIARAAINNIZLAUNTRIL5 " TaevnaudunauTailunaansuaes 1na [y 98n19viradunan
miﬂﬁﬁﬁﬁﬁwum TAEILaNIZ ASTM (American Society for Testing and Materials)
i [y = o o A Ay o y
wiedszlomilugnu 161900 antianisacuRNLasiniuNg  ArsHdenuuALlaNIzLNe
P A o ~ o o - a
AILANIBNINIT " ganausn aieliussgdngilsy sAmnemaila

535 HAASNTILAZNI17AIUAN " WAIANAAN (Product and inventory control)

ANTHIZLLNITIANIN AN a1 1N1T09NIU AUNARA LT BN SNALILAR

71991N 1399711218159 1AL 19N UNAR AU a1 1IN HUN 1R85

AN9aanLUL s ULA s TURAUN1TLFNI ANTAd9 U lad TdHTanY Ravifaniszilu
AUTLUINNARTUTR1MNINNLN1TR1E59 LA UNARA U I lN1N1 91859 NARA LN
N1 lNAIRNIIATUAN  waTIIMUATT U1 liRs T ug Ui nisiNiARURIUTY " ualas
k> 2 o = o a 9 e o o 2
TURAUAARATNNIZLAUNNIRNESS T TTadefifande 1y 54 a1 AuLseRs” i~ ganau
AN _ALAY 9 A AR 484 ATENsinTiRseAus wnnaiauenARS i WTY

uld 1l lAnasuanANLANANNIR9a TN NIUNNTN859 " was T 1une 5 fasl

[ Z: =®RX a o [~ d‘ £ aaa a [ & o 1 Q/QI ://
18R ANt A9iANaTluRarFasnmnny dlunsusnuanssisananalaeld " suqaiu
i = o al oV 1 o o a = ~ P
Wankena1snuIun1Iaese” wazialuienunisenasa T aananiy nnRneaIndalann ie
HIWN9R18359" (Affixing colour change indicator label) LuusiazUs99AIWT WANABNN W90

duenuansugiiIun1sa1859 " Laz ldanase~ aananniu
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MANUAL IN FOOD IRRADIATION INSPECTOR

v a . L.
6. N19218939 (lrradiation)
6.1 nalil (General)
§1989mNNIMIgIUTaly wiuenmsaneda” (Codex General Standard for lrradiated Foods,
CODEX-STAN 106-1983, Rev 1-2003)
6.2 N19NRITUIAR  UNTLUIUNIST (Process determination)
nszuaunynduseunldlunisfiansanfin " unszuaunig Avsiinisdanviduen 19 e
n - Wudladmnduseuresnszusunisilullandermunresnguunaiineades
2) Muuadaglss sfuean1sane i Wdnau
A dszinmudoefunuie il limnne aiudnglssr sdreanisaneds e mnausiazaiin
Y @ 1 val o a o 1 d‘ A o 1 o a
9w aslisiuanlaiinnme eunisatase” AredranetiudunisdszuindaaBuins
Aals ANEnN1IRERaZ
a) Wwiladanszuaunisats i iduldmudedinuanianaiiafae] (technological
. 1 1 o dd‘ 174 a a dl Yo | 1%
requirement) LU F9Fuude N (dose range) wazdsy nanan ldFuannnisaiese” anels
AMLNNTHANAN LAY
2) nvuatlade faudlssine aels AnznisHanas
6.3 nsInilsunuse” (Dosimetry)
AN FATRINTTLIUNTRNAT " Tuay AN (WN90Ue9ERIEEST (Processor) 1
N193adAEuNUT T gANAUNAAFIe] 2898193 TULAAZ $1L8INTHAR
a o o a A o a v % o a o a o o o
watlAn3ialTNIui T ganauluamnsainnisene i AUt iage T aIna1RnNEuRg
wazaneFadIeRN1Aiuaneds At U TRNIAIg1 ISO/ASTM Standard Practices wazda
o o o (% o o a = a %
Wz UFUNedatTNN s T IlsenuRnade T a1 INIANHILATNAN TN AGE
pry o= o o = o st o a =1y =
walidnisatunsduliaiundninaeitilsanuens i~ acsaslyaainsiidunisin
a [ % o o a
AUTNUAZNAMN W90 TNNTALTINUT T LaznNTaess
A9 eugusruuNIITAYTNIMIEaT (Calibration of dosimetry system) Tunszuqunsg

218159~ AMTHNIINIL AUALNIATFIUICALLITZNA UAZIZAL 1NA

6.4 s2uUN19IA5N10u59" (Dosimetry systems)
wzaednlTuauds” (Dosimetry) Aa gunsainldmsaaliunnis” Inaendanannis
dl v d‘ o A ! dl Vo o v a a 1
wWasuulasam wiEntenian wnilsdnszvisaninndt  Weldfundseiuis” alinnaleseu
(lonizing radiation) sxUUNM9IALENIT " Usznaudng 1AsesintEunnis” ginsalinsasdedn

o a k% a dl a ¥ aa a va A ¥
SIEFRIIEN] LAZHNIAFIUAINA (reference standards) NLNEIUD meﬁﬂg‘um n17vaan gz
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[ o a o o o 49( 1 [ % =K o a
N3dAENINEYT miunszuaunig 21ef T uemns azauaguanelady sandeiunis” (dose
Ao gy o - PRI X v Y o
range) M LIsadmnLlsr 9fnsaneds” fiunu nstemlidny Ann waanlunisld Uiumey
AuNImeg 18 szuunisdatiannds” funu namaelddneg A saanlunisld Uiumeuiy
sruuNnsg Lty szuunisdnfEnauis T Buanuaneliiaenls

6.5 N19IALENIUTI” uAazNI1TAIVANTLIUNTS (Dosimetry and process control)

flade Anylun1sArLANnIzLINNITaNef” Ae SN ganaw (absorbed dose)

fladupine NHuadeFNu " ganan lAun Tlinresuniliai” ANusaeeei T uar v

UDINARATUTITANTULUIFY ANEITDY "emuadasvFaan luns1#5u5 1098113, Ao

WLUUWIB8IMS J1IUUI989N199REFN (Loading configuration) TWNALALZLISNTB carrier HATDY

flademaniisianisnszanavesfiunmds” luenusazsiasininatsounsoy Waliiuladnaims
Yo o Al o r?;/ 1 a :j/
Isuisanuia " andngss AviiunIIN@sil

o Ay ¥ P S o = &4
N19AALIANNITLIUNNIRNET Fapauansaaiuniliand) Buuis ganaus a
a 61

\WeussqdmnLlsy sAvaenIRneRs” (1w Nsfufintssenuazana i FauqAuvTtnalin) LAy

T andnfiunaganau 9 aTe SHANTTNUABAMNINTDIAIUIS

6.6 UUNN51E91UN15R1859° (Records of irradiation)

> o = & o = o a A = 9 P o a

HR0839” AuiLTuing BnunNe s e aliedeyaresaimsniunisanai
I VIRLATRIMNIETLEYTR U990 ANNMIILULYEIa1M3TISLE (bulk density of the foods)
o o = . o o = = A4 o o od o =

HANI9AIIATALTHITST (dosimeter) Al N1991BAzIBEANTT BLTBLATENTR JuNanad

a ¥ o . el ¥ 1 ¥ @ 14 12 v o

wazaiasuAnanie Nl 1an 1mnediesenivliuaznma euldnasaailnadiiaiuna

(authorized personnel) M’?@Tmijmq@ AUAILANBINISG (Food control authorities)

6.7 N15AUANBUATIE (Control of hazards)
N13AUANSUATIEN AU e AR NuAnInea T Nea iy adnwuzenmng
(Recommended international Code of Practice for Radiation Processing of Food Hygiene CAC/RCP 1-1969,
Rev 3-1997, Amd. 1-1999)
faneia”avstsrenslduannis HACCP W Codex Hazard Analysis Critical Control Point
System and Guidelines for its Application (1999) Ta1idavnlss HACCP context (384284N1327859” QY
A a & a X a o = o aal
NA9ANNITAA9ATNEAANNNNTLULIL e URINNIY” AUATIaqduviTdlue1ns  Teazldiduisly

jl’ a a
mimuqmmm@umﬂummi
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MANUAL IN FOOD IRRADIATION INSPECTOR

7. lun9AANLLALAISIANITHARAUNUAINITRIESI
(Post-Irradiation Storage and Hardling)

nsURmNUAN s laRea iy JIANHUZAIMIST (Code of Practice - Genaral Principles
of Food Hygiene (RCP 01-1969, Rev 3-1997, Amd. 1-1999) u5LLunuan19l1N199mALLAZAANS
NARS il
8. N9t MIRAAN (Labelling)

N9l mmmﬂmmﬁfﬂﬁﬁﬁmmmmgm%iﬁ wFueunsauie” (Codex General
Standard for the irradiated Foods (Codex stan 106-1983, Rev 1-2003)) LL@%MM?@]‘LW%QM MFLNg
L m\mmnmmmm?ﬁmmuzmmﬁ@uﬁmmﬂ Codex General Standard for the Labelling of
Pre-Packaged Foods (CODEX-STAN-002, Rev. 1-1991) Al P9IILAIBUATRINNIL AIRAINDWNT
285 suaAreaneie” 1na (Internationally recognized symbol (logo) tan 17uU9enaung
21 9T UAIAZNITL AIRANNTAY T BANEIUITRIETN T N TUTLIE9 HENAMNENITL AIBAIN

~ 9 o y o A a d A4 o
AIUNTNNTUARDINTIATNLIRNINUALNNLANDUNLNELIUAN
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MANUAL IN FOOD IRRADIATION INSPECTOR

Ms1wAMAWRRINEDdoPAUMSESD ~01MS

LA

AN

M85~ 01173 (Food Irradiation) : nszuauNNsKAREIsiAENTNIENNIRANEE"
TesediRnnszniAnsEnee 151304 1
(@ifu?l 297) W.A.2549 (FB9 @ W9NET

1ls¥n1AY 9.297.

Food Irradiation . Processing of food products by ionizing radiation,
specifically gamma rays, X-rays or accelerated
electrons as specified in the Codex General
Standard for Irradiated Foods.

Recommended™

N921859 81913 (Food Iradiation) : NI¥LAUNNINAREIMNITAENNTANEFY Fiaese™
silarialenau liun %" unawn, & landvize
A4 YBLANATAUAINIATANITEYNTA f9rnstua
13lun1msg 1 Codex yialtl " wstenmns
e (CODEX - STAN 106-1983.,Rev.1-2003 )

Aoutlszimd uiadaa

n1991854”81917 (Food Irradiation) : nazaumsauanamalan1s1fi™ maane
$ e mmagdawiniiiunisl oiuas
irzesilefldiunisayynuds Tefesfin
ANLIZNIANTZNIIN 157900 (@1Tuf 297)
A 2549 3o 8191390059

W83 (radiated Food) mm@mmuﬂﬁmmwmmd L‘W’ﬂ‘i_lﬁ“m
Soulsy wAlunisaneda” Fedeslanunn
mmﬂmmuﬂiwmﬂﬂ?mm 51904 1
(a1TUR 297) W.A.2549 (3849 @MY

1UsznAs 2.297.

Irradiated Food . Food products processed by ionizing radiation
in accordance with the Codex General Standard
for Irradiated Foods. Such food is subject to all
relevant standards, codes and regulations
applicable to the nonirradiated counterpart.

Recommended*

2WMN9RN859" (Inadiated Food) ’ﬂW’]i“lﬁ"ﬂNaﬁlﬁm"ﬁmﬂﬁi‘ﬁBhi&ﬂﬁi'il’]?.ls‘/ddﬁ')ﬂ
i “gfinnalanau mmmﬂgummummﬁﬁu
miﬂ WSuawsaese” (Codex General
Standard for irradiated food) LL@“@”@T@\‘iﬂﬁﬁam’m
NIAIFI danmun LL@JH@MT‘U{]UW]N“‘\
mmmm@q “wsuldfuemenlallgEnunng
aeFa”

2WNsaesa” (radiated Food) mm@wmunﬁmﬁmimm LW@mm
onulsy eAlunisaneie” sﬁammﬂgummm
ﬂizmﬂm:y]m 57500 1 (211U 297)
W.A. 2549 (389 21NTRNET

Apdtlsziang o
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3. | medhfinnnessT Dosimetry)  : msdaLFunnuds” ganaufiemnslifunasain | dszniav 2.297.
] o a v v d‘ [ % o a
runsaneieTudn TneldiaTesinBunns
Dosimetry . The measurement of the absorbed dose of radiation Recommended*
at a particular point in a given absorbing medium.
MIIABNIES" (Dosimetry)  : msdmlBunauss” gandudeesasiaFunn
%" nanlEluemns o qefiniuue NEudaan
e
ndABunnis” Dosimetry) ¢ MadalnniT Y aganaulannisld Anutlsziand uiadaa
wAsaednLAunuFe”
4, | Pnndaganau - Bnnidsnunganauld dentlonbaesmin | Uszniev 2.297.
= a o 3 dl Yo o a
(Absorbed Dose) 1090 SVTENARA RS e lAFu
fwhendsuinse (Gray , Gy)
Dose (absorbed) . The absorbed dose, sometimes referred to simply [ Recommended*
as ‘dose’, is the amount of energy absorbed per
unit mass of irradiated food product.
Fnnsa " ganau - Bnnundsnuiganauliseniianieimin
(Dose (absorbed)) 18981VNIVIRNAR TR W lAFuFa~]
wiaeniluinge (Gray, Gy)
05 ngnd Apanau - BNNUIRINANUE ignaanausie Anstlszion ufndng
(Absorbed Dose) widaegnimingesihn wigveaiuiui”
(SI Unit) Gaindn inael (Gray,Gy), 1 Gy iy
NN3ANAW AW 1 JasauINgeY
1 Alan3u (1 joule per kilogram)
b. Dose Uniformity Ratio : The ratio of maximum to minimum absorbed dose | Recommended™
in the production lot.
Dose Uniformity Ratio “n 'augea i ganan 3 aseiEnn
% ganauan a lunsenafe amnsusiazgy
Dose Uniformity Ratio "B i ganau g aseFuniT | andssand wiadas
ganAusn Aluisiazaiieaanisanasa ams
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MANUAL IN FOOD IRRADIATION INSPECTOR

A1AL

LA

NN

Dose Distribution

. The spatial variation in absorbed dose throughout

the production lot with extreme values being the
maximum absorbed dose and the minimum

absorbed dose.

Recommended*

Dose Distribution

o a A '
© NNINTANeaUTUNUEY AANAL W AR

Tuamseunnsans s usazguivieaan iy
PFannuda gandu 3 » uazqadliFulsunmn
P Ao

5 gandus

Dose Distribution

o a A ] :j/
© NNINTANalTUNMEY @ﬂﬂ@u‘luLLﬁlﬂiﬂN

204M1321859 813

Ly 1% 1
QMﬂiﬁL’]‘VIEl WNATAN

Dose Limit

- The minimum or maximum radiation dose

absorbed by a food product prescribed in
regulations as required for technological reasons.
Such dose limits are expressed as ranges or as
single lower or upper values (i.e., no part of the
food product shall absorb less than or more than

a specified amount).

Recommended*

AnaniniFunniss™ (Dose limit)

' o & ) Ao
- ALFHUEY AANAU I AUTAAT ANINIUUA

v o o/ o a 1
Bludetlafuraenisensss™ amsluuiay
o - A o [P , <
Ty aF Tnsnazdealid ule aunilaaed
E a o s = o &
BIMNYTANANIUTIRNMNTHLTNUT AN

o P . . Ao %
uﬂﬂﬂ'ﬂ’mi‘ﬂﬂ'\ﬂﬂqqV’]'Wm'muﬂ‘lq

AnanfinLsunnuia™ (Dose limit)

. P PR A a o .
M ErValaftS! L, ANTERAN ANNRRATUTIATNNT

Yo o ¢ o A
IﬂiUMWQJ'JWQﬂ?;ﬁ JATBNNITREN

Ly 1% 1
Andsziand  wnadaa

AN (Bulk density)

© NN AFU9991WN9YTE

a o e‘dl v o a a 1 @) a o
Handneisemnee” dvienth Alaniu
ARgNUIATLIAS (Kg/m’)

291320859 MANN3
uazANNLaeniE

AU (Bulk Density)

- Wwitnaesnaninusisaniiuienussqlug
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NufipLAN ( Controlled areas)

di/ dld‘ % a o 3 o %
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NUNFAFIAAIT (Supervised area )
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MANUAL IN FOOD IRRADIATION INSPECTOR

(Commissioning )

=3 a dl a al & 1 Yo
2INDNNNINARLALLATRTas IssNUTuAALS nawlsy
Ay R IHAUATENEAIIA ALIIATIANHULLILAY
NOUT U390UT NABING

o L ﬂ"’ ﬂl
AL Wam HG!
a o a a dldo/ al dl ° [
(B IR TR EIES - wdndlar) PG luinamnssunisnvunlid 1sznnARENITNNS
F uazanand afiusiunisT vselAseaniinge” WAMLTH0Y
Wie WA
12| maGuaiiuny L NITLIUNINA AUNMIVINURNILLUAzRUnInline | Anniney

fueaes o )

13. Plant Commissioning
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20.

Dosimeters

. are devices that are capable of providing a

quantitative and reproducible measurement of
dose through a change in one or more of the
physical properties of the dosimeters in response

to the exposure to ionizing radiation energy.

Recommended*

1pge9dALFHN0uE" (Dosimeters)

o e ooma
- gunsaln wnsamsaadade” idaLTina

neendeudnniaiasuutlaenns aifing
e nuilkansasirannndiie 145y
NauaINTa 1ilaneleast (ionizing radiation)

21.

131059 leAesTanu e

(Overall average dose)
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Hazard Analysis and Critical Control :

Point (HACCP) system
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321U HACCP (HACCP System)
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IN1d HACCP (HACCP plan)
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MANUAL IN FOOD IRRADIATION INSPECTOR
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MANUAL IN FOOD IRRADIATION INSPECTOR

!!ﬂuﬂ@%unlﬂﬁﬂli’)mfﬁ&a Request form for Irradiation Treatment (FM-01); REV.6 — 2-11-2010-P1/1
guz‘imm%’e% (Thai Irradiation Center)
n5. (TEL) 02-577-4165-8, 02-401-9889  In3ans. (FAX) 02-577-1945, 02-577-4809

finAeMe5ad (Office) M 6101-2, 6104-5 159914 (Factory) M9 6201-2 E-mail: tic.tint@hotmail.com

#1%5UgnA1 (Filled by clients) dmud il (For 110 .

FURDALC). ... FOUMODER) e WA(Year)............. LTI L —
Lailﬁ(Request No.)

Fou  fVamsgqudniesed (ToTIC Plant Manager) Sudl (Date)....

6fl"l’l/‘lﬁ%l‘l (NAIME) . ..ttt e e e e e e e eanns U?ﬁ/ﬂ(COmpany) ..............................................................................

TNTINIRCTED. oo VT AET1 WO B

VDRI AT HAATUN(TYPE OF PIOGUCL). oo DUIUIM(QUANILY). v NADI(Boxes)

"ll‘tﬂﬂﬂdﬂ& ) X8 X@&: %.4(Dimension of the box inem: LX W X H)..ooooivniiniiiiieie e YHIAVIIY..ce (ﬂ.ﬂ./ﬂﬁ"tN) (weight/ box)

S IHUA(Total WEIEHL: KE OF Yo eereereeeereeenen 0. 130 a1.U TUTEINIINETIT (Date for imradiation) ......orrrrr oo

T3 AR URIM SMIBFIR(Purpose O Itradialion) ..o

U330 93 T80 15(required dose) : F1AMIN dOSE) oo ATansd kGy): GIgA (max dose)..............oovvrve Alainsd «kGy)

AMNMIAUTAB Conditions of storage) () JUNYIHBI-Room Temp () WOUTU-Cold room () DU TZY-Otthers el s

o J @
*Hanenns) nnveluiusedazdeansennuunesuluveiusesnmsmeSadunuan (m-12otazngannsensidasoenlins U Iutaza i

P ¢ o v =
W?(’)Nﬂmlﬂﬂ‘i’\lﬂﬁﬂﬂﬂﬂlﬂﬁ78]5»221’ (FM-01) #
=~ Y Ao v, ' v o v o v 1A sy vy 9 2 v
n‘imwa"lu: 1|iﬂ?l’llé)‘i1J‘ii‘N’nNﬁ‘l&l"ﬂu1N1ﬂ1?]5&’&1’“]“?1@‘131%1]1%1ml1’lﬁﬂwﬁﬂ "lﬂiﬂﬂ]‘ﬁ‘ljii’]»? GAP!leIiiﬂ_ﬂ]ﬂiiﬂ‘]ﬁi??ﬂﬂﬁ]
M35U509 GMP TA8nIzNIIUNBATA (The company certifies that the fruits for irradiation are from GAP orchards and packing house that certified

from Ministry of Agriculture and Cooperatives)

tiufinvesguiaia¥ada (MEMO OF TIC)

Uil 1 MITATU-NAINTNITIT (Part 1. Scheduling for the treatment)

() amnsane3ad 1A radiation on date)  TUM........... ROU.eeeere TPl
() Tau5an1e5aF 1 IRINI 1L (Not qualified (0 do the ITAIAtON DECAUSE)..rrrrvrreeeeeeesessssersessseeeeeeseeeeessesssssessseseseseseese s s seeeeeesenseeressenes
() njumhadewdadaat uazvidyan meluSui.. AU Wl I00.......00.. U.

(Date time of unloading of the product)
() ngmmnunaasaaiau melufuil........... DU .o WAl ... 8. u.

(Date of reloading of the irradiation product)
FemsiafSunased ( )ym Mapping ( )'“a'mﬁmm%’a% () Routine
FE PUVIINGINOLE).....or oo sssees oo

AU oo Wvithieher313 (Signature of Admin officer)
(e e ) Ui, /.. /...

ufl 2 MIATITIUANUNTBUABUAITNIWSIT (Part 2.Checking for the promptness of irradiator)

() niou (Ready) ( )hlli‘W%’?JﬂJ (Not ready)
A9UD .o MM AAUIAT 04 (Signature of operator)
oot Yiuf......... ALY, =
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.
d [
nuunesuludaanu (FM-02) ; REV.8 —03-10-2011-P1/1 4
10UN (Request NO.) ...ocovvennenes
FYYWAUT v
a I a 1 i oA A o a o o
Gou feusms hemugugunimuaziheniead e lusaduiiumsmulomveniesaa
A Vo < o a
AUED. .o Aramsguiniesad

1155171 WPOTR ... (Feusms)
TSI R W .......... (Fhomuguamnin)
N5020%. . (Fhemesad)
1) fhomesed

a o o a 9 ' a o A s 3

AL G Ty ST SIUAIUBURINRIY. oo AAB. e Alansu W30 gMNANLAT : kg or m

210A5970 1: JOB NUMBER...........c...co....... Wo ... A VA namwsd

AU UIATOIRITAR oo £ e e

A A o oA o
R10A5TIN 2: JOB NUMBER............o.......... TSV R 1 V5 I A / IAIMVTIT e T e e
1A UAUIATOIRIITIR e oo e
A .
RWATIN 3: JOB NUMBER...........coovee.. e duf........... A A IAITIT e T e e

¥

1A URUIATOIRIITAR v oo e

v
l’m'm'lﬂiﬂ?ﬁldﬂllﬂ......‘..... © coco00000 R T RSP

Yt v Y < Y " 2
Tatims e adu / Hoausuds Funat.............. Jun o Lo Jodi
Dalloansit. .. 4y ... o Jooeoireeen, Wadwau Su
Gupomeess P 0 M . IO ..o
v Y 9 Aa A o Y A a A o o
Aeaihnaunselsz iy WvihiRwasoglsgdriv
T U A ST O ASRUURUR AU
2) themuguaann 19R5AUSINaSaBHTA oo UM ou
ok
210A5N 1: MIN.................. KGy MAX.....covvoveeeeeinn.. kGy AVERAGE............ kGy
s
RBATIN 2 : MIN....eeoe . KGY MAX..vvooeeereseensin kGy AVERAGE........... KkGy
L
WATIA 3 MIN.................. KGY MAX....oovioveeeeeee. kGy AVERAGE............ kGy
ROTATRENIIN................ KGY MAX.ovoveereeerrennns kGy AVERAGE........... kGy
4 ') Yy A
A0 wmihithensuguaanm
3) thomoSeaaaueURAAS AT ... ABOL. .o ATansy 1ie gnuNAnUAT : kg or m’
whidhenesad
... / /
g
4) thersms I8een T d AU MRS T UITH oo 1M
A ) 9 a o A
AIHD .o, WA OUT T TN
Yo s v 2o oA
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MANUAL IN FOOD IRRADIATION INSPECTOR

nuuvlesuluFu-genansian -Details of unloading and shipping articles (FM-04); REV.8 —19-03-2010-P1/1

-

1509105 BN (Company):
4 o L. ay 9 3 A
2. A4MNMIINUTNB(Storage condition) () UNYNYBI-Room temp () ¥DAUIU —Cold storage( ) BU3¥1-Others

3. WUANanI (NX uXa).

i 1 n]ﬁ%ﬂauﬁl(Received Product)

Fuh (Date) : /

e 28(Time).

Fuamludsnunag lumveavii(Request/Ordering #.).

PHC (nsdina’lsd)

a o ' A & ¥ @ . . 2
ASuAwes rem”’ 4 5maunaesiiduynitin(Samplings for weighing).

.ﬂa'EN(Boxes)

Fnundeside | thminfidald ke Srundesiida Thminfidald (ke Srundeaida Thminfidaldke)
ﬁ?ﬂﬁﬂmaﬂﬁﬂﬂﬁm(Average Weight/DoX).....covvuniiiiiiiiiiiineenn, kgs
Y
5. Audnnnanua (Quantity of incoming products)................cceeeeeunnee. Na93 (Boxes)
. o A . . 4
5.1 NUIUAUAMAIAY (Rejected)...... vovvvnnnnnne Navd(Boxes) 1HUDIIN
5.2 TUFUANATY (Received products)................ nand (Boxes) A41UAIT1
o a v SIUFUA (Ndea)
FHATUM LOT NUMBER PUC
o wa . HIEHR
Type of Product - N.C nsainalsl nsdimalil
Un@ " N ERtY
Aunlyla
7. 59U MIn(Total weight of received product ) Alanfu e av.u. (kg or mg)
8. 5wazBeadui () asanuludve ¢ ) liasefuludve e
9. NINBLHA (Note)
GRTRH An3Ia0UAUAIMN (Signature of QC)
( )
N31U (Approved by) " .
AU HUE9UDA (Signature of sender)
Signature of APHIS ( )
sesrevsscsesrersen ceeeeraeaeanneeieeaen ..Signature of NPPO aauw &j%'uﬁuﬁ“l (Signature of TIC)
( )

Part 11 fufinmsdandasaminlidillamdeimua (endunsaiiidiuns Reject Fudnouniolude 5.1 uaz Yumsiddndgniieue)

1. ADUMIRBTAT S Na0a TUNY

2. NIRRT TIUIM e NADY AN

Part Il M5asdum (Reloading/Shipping)

1.51mu1’7]dm§mﬁmcﬁ (Total of reloaded product)

o S, YA v.2
L1 91UIUAUANAIUNITRIGTIT

-lpa ﬂ"mlu(kegular irradiated products)..

12 $woududi b oSl S
33 (Total of shipping product)

2. 4A379ARUAWMNINAIUN (Signature of QC )

3. wmﬂmmm'ﬁuﬁu(uceme plate # of truck)

4. faananstaiaia g (Signature of TIC )

5. neLvie) (Note)

.NAB3 (Boxes) IN51Z

Fun (Date):

1387 (HME)..vvvececvereeereeerererenee

..NAD4 (Boxes) - Anmiaga NC.iud vl 18 $112u (Damaged products)...

naes

Yo a @ o . Py
HIVHAANWUNAIUIY (Signature of recipient):

®
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wntfaruld 11 n.a. 2551 | FM-15 iU 4 w11

suuresaundanumesad (FM-15)Report of absorbed doses

v ludve/ludenu
(Request/Assignment No.)

Irradiation Date

nanfaa (Type of Product)

158 (Company)

ﬂ%mmgﬂﬁﬁqﬁﬁuU(Absorbed Dose)

Car. No. Position Dose (k Gy)
-y I -
Absolute Min = ...ccccoeiiiiiiiniiniiiineinineens k Gy
JA7 6D N k Gy

riavaunIeITAUTINMSIT (Type of Dosimeters)

() Red Perspex 4034 () Nylon Thin Film (FWT-60-00)
() Opti Chromic (FWT-70-83M) () Gammachrome YR
TS TP PR
m“?'fEJ(Signature) ..................................................... ION
(coverrreeeereesesse e )
5'uﬁ(Date) ........................
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Juntferuld 5 n.e. 2551 FM- 32 a1fuh 2 wihi 12
¢
nuunesu WEEKLY CHECK LIST (FM-32)
Undl#idagn (/) / Aadndl#iamnuin (X) n3elamniald
in30amEsaE
Inspector
uay

13098592521 Date

—

. RADIATION LEVELS

1.1 Survey meter reading at air filter bank. (background is 0.03 mR/h)

1.2 Survey meter reading at deionizer and pumps. ( background is 0.03 mR/h)

. WATER TREATMENT PLANT

2.1 Check the water circulation at pump.

2.2 Check the water level float switch.

2.3 Check for water leaks.

2.4 Record conductivity reading before/after deionizer.( pS/cm) BEFORE

AFTER

2.5 Remove debris from pool skimmer.

2.6 Regeneration of deionizer every 6 weeks

“w

. AIR LINE LUBRICATORS AND FILTERS

3.1 Check for air leaks.

3.2 Check solenoid valve for leaks

3.3. Empty the oil drip cans mounted on the pneumatic panel assemblies.

3.4 Check air pressures on gauges ( should be set at 60 psi )

-~

. WARNING LIGHTS AND ALARMS

4.1 Check for operation of flashing beacons and 90 seconds start- up delay timer.

4.2 Check for operation of radiation warning light.

4.3 Check audible alarm systems.

&

CONTROL PANEL

5.1 Activate test light button on control panel

. SOURCE HOIST ROOM

6.1 Check room for proper ventilation and possible water leaks.

6.2 Check valve panel for air leaks.

. AIR COMPRESSER AND AIR DRYER

. WATER CHILLER ( Test system and record temperature of water)

. EVENT RECORD

9.1. Print and keep all event report of irradiator




MANUAL IN FOOD IRRADIATION INSPECTOR

v Ao o

UNIIAY

1% 5n.8.2551

FM- 32

o
AUUN 2

1M 2/2

Date

Deficiency

Action taken

By
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Junferuld 5 n.e. 2551 FM- 33 afuh 2 Wi 1/4
¢
ll‘]J']J‘i/\If’]i&l MONTHLY CHECK LIST (FM-33)
Un@l#idiagn (/) / Anln@lAamnuin (X) nelamiiala
in3oamesed Inspector
uag
1N3099n33ZUY Date

1. IRRADIATOR STOP CONTROL

1.1 Check emergency stop button on control panel.

1.2 Check safety pull cable in source pass and interim

1.3 Confirm accuracy of master timer setting.

1.4 Confirm accuracy of overdose timer setting

1.5 Check pneumatic interlock chain tension

N

. SOURCE HOIST SYSTEM CHECK FOR IN-LINE, HOIST ASSEMBLIES AND
GUIDE CABLE

2.1 Check for correct operation of both source hoist solenoid valves.

2.2 Inspect the cables for broken strands and sign of wear.

2.3 Check the guide cables for Stretch. This is done by measuring the height of the
Bellville spring washers. Height should be 6.5 inches

2.4 Check pneumatic valve panel for air leaks.

2.5 Check travel time of rack; adjust speed. (Up/Down Normal speed is approximately
30 sec.)

2.6 Check source hoist operating pressure. (approximately 60 psi)

2.7 Air cylinder seal leakage.

2.8 Air line blockage

2.9 Sheave bearing failure or on-set of failure

2.10 Source rack bushing Observe motion of Source hoist sheaves to ensure sheaves are
turning, Check for any abnormal vibration of sheaves and Check for any Sheave

or bearing debris.

3. MONITORS AND PERSONNEL DOOR INTERLOCK

3.1 Check Ludlum 385 Entry Access and Radiation Monitor system by use test source.
Check alarm level and adjust. (Refer to maintenance manual)

3.2 With monitor alarming check that personnel door cannot be opened

3.3 Expose each of the Lud #1a and Lud #2b monitors to the test Lud #1a

source. Irradiation will shut down and the pump will stop. Lud #2a

3.4 Check that door latches securely

3.5 Check actuation of door interlock switch.

3.6 With source in safe position ensure that personnel door can be opened from inside

3.7 Check the monitor test switch on the control panel.

@



MANUAL IN FOOD IRRADIATION INSPECTOR

o @

wnanuly 5 n.e.2551 FM- 33

atfun 2 Wi 1/4

suuwesn MONTHLY CHECK LIST (FM-33)

Un@dl#i3agn (/) / Anln@l#Tamnuin (X) nselamniald

1n30amesad Inspector
uaz
1A3999N33TZUY Date

4. VENTILATION SYSTEM

4.1 Check fan motor V-belt for tension.

4.2 Lubricate pulley, bearings and motor

4.3 Check pulley alignment

4.4 Measure pressure drop across filters. If above 3 inches of water, the filters should be
replaced

4.5 Check operation of air flow switch by shutting off the exhaust fan.

n

. AUTOMATIC SHUT-DOWN DEVICES
(Test these during operation if possible. Devices inside the maze and irradiation room must
be tested with the irradiator in the maintenance auto mode. For complete procedures)

5.1 Cyl- Time- Out

5.2 Low air pressure

5.3 SR Moving Up/Down UP

Down

5.4 Roof plug

5.5 Inlet/ Outlet barrier door

5.6 Exhaust fan

5.7 Earthquake

5.8 Smoke detector

5.9 Carrier collision device

5.10 Movement timer

5.11 High temperature

(=)

. OVERDOSE, UNDERDOSE, RESEARCH TIMER CONTROL

6.1 Check the overdose timer
6.2 Check the Underdose Timer

6.3 Check the Research Timer

b

CARRIER

7.1 Inspect each carrier for structural fitness and lubricate (WD-40) trolley head

bearings if necessary.

7.2 Check trolley heads for secureness.

7.3 Check that doors are functioning properly.
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uuuwWesSn MONTHLY CHECK LIST (FM-33)
Un@l#3agn (/) / Anllndl#Tamnun (X) nielamnald
inToamead Inspector
e
1N3999N33INTZUY Date

8. LOAD/UNLOAD ELEVATORS

8.1 Check unload elevator for air leaks.

8.2 Check oil level for hydraulic cylinders.

8.3 Check product table for air leaks.

8.4 Verify clearances between the elevator rail and the overhead storage rails in
The raised position.

9. CYLINDERS

9.1 Check the cylinder speed at the load/unload station, in the source pass and in the

interim.

10. SURVEY METERS : Record calibration date of survey meters

10.1 Ludlum model 5 SN 218117

10.2 Ludlum model 5 SN 218134

i

—

. CROSS-TRANSFERS

11.1 Modify all cross-transfer wheel bearings for lubrication. Lubricate with WD-40

Lubricant if necessary.

12. JOGGERS

12.1 Inspect the jogger support wheel for wear and lubricate using standard grease.

13. EVENT RECORD

13. Print and keep all event report of irradiator

Date Deficiency

Action taken

By
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nuue3unM 391 DOSE MAPPING (FM-69)

DOSE MAPPING NUMBER

WETHT/BOX (KE.) cvvrrseeeeeeeeeeeesesmeeeesesesssssseeseesseessessseeeseeesssssesssesssesesssseessseessesesesesssseemsseeesees veeeeeeesssssmesseessesssssseeereesesssse
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(0, 1
WEIGHT/CARRIER (KE.) oo eeoeeeee oo eeoeeeee e eeeeeeeee s seemeseeee e eeeeeee e eeeeoeee e merese s
CMIBRIEBINOIIE ...........oooooooooeoeeeeoeeeeeeoeeeeeeeesoeeeeeeesseoessssemmseesessessssoesseeesse oot sossssmeseeeessessssssssssseressssssssoseseressessossssn

IO RIDOSINCTEr. . --2. ... .......coinininieiiiee e BatCh. ..o

BTl O DD atCI . .................iuiiiititititiitete et atet et s eeneareeraan e eaneasasuanenransasaannaransasaanearanenseanearansernenennnns

Minimum DOSe. ... ..o KGY  POSIHON. ...ttt

I ARGIILIDOSE . oot e o 2t eeeeneneeeeneeeeeeee e eeanae KGY  POSIHION. ..cuitititiiiiee e



T PRLIILITC K
0 ©

I BRTILITR U
s ©

(¢ Jm;@\_m_,

[ RidCU
s 6

T DIiIGITN e U
e ©

[ BRITLITRCK
-2 ©

T nRitCUH
e

MANUAL IN FOOD IRRADIATION INSPECTOR

[ RidCU
]

T PRIIbIbG U
5 ©

[ DRITLITCU
S ®

cnpireu
S

[ MRIbCU
]

T PII%iite U
S ©

[ BRTILITDRU
s ©

T HRINGY
e 6
| HRIDGY
26
(rpegu (Do)g0uintrE] LRI Ooywar sia | (rlurbugi (HpeLui ugiee ey
BUIRLLK ! . . i et
B[LULL unbuied urluisd LLeBLLL B[LLLL] cLuLibGY
¢ (1) b
(9ET-INA) BAIILITERYU ;Qv@_&RQFE@FGF@.@GSRWQ3::&
2 ® B s> A ?
e 9ET-INA TSST'WILT  S|MUBIUME




14 . -
n9AIA DILRaNafa " anmng
£ TN e
@N@ AINMANINALIABNNIHARN A luNNTana i~ g

lusdawarSanaannansunlasy (FM-151) ; REV.2 — 20-09-2010-P1/1
ﬂmjﬂm%ﬂa (Thai Irradiation Center)
IM3.(TEL) 02-577-4167-70 U@z 02-401-9889 Ao 6101-2
Insas. (FAX) 02-577-1945

138N (COMPANY)
Wansam (PRODUCT)
NuIUNads (NUMBER OF BOXES)
11%HN5IU (TOTAL WEIGHT-Kg)
IuNNE598 (DATE OF IRRADIATION)

HINYAVAINVNH (JOB NUMBER)

walSunassanwansanlasy

ABSORBED DOSE (kGy)
PRODUCT v ad A o v A
{ Wnadsanmaasum 185y (ﬂimfﬁ&f)
NanNUIN
MIN MAX AVERAGE
A
G T i e T 12
( ) ( )
Wmndhenesad mhniafSunased
T . e .. T TUR e A A



MANUAL IN FOOD

uifaAuls 9 quaniug 2555 FM-12 Ui 3

u*umnla%u Routine Dosimeter (FM-12)

REQUESTING FORM NO / ORDERING FORM NO.

REF. NO.

PRODUCT

COMPANY

DIMENSION(WX LXH 1I7) e
WEIHT/BOX (kg.)

DENSITY (g/em’)

QUANTITY ..ot g

WEIGHT/CARRIER (kg.)
CARRIER NO.

TIMER SETTING

EXPOSURE

DOSE REQUIRED (kGy) SOURCE STRENGTH .......ccccccovevuann
MODE

RAIL WRITTEN BY i "

DOSE CALL

TIMERCALL

CAR NO. POSITION DOSIMETER NO. DO
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