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Preface

SN/T 1538 Guidelines on preparation and production of culture media consist of the following parts:

Part 1. General guidelines on quality assurance for the preparation of culture media in the laborato-
ry;
—Part 2 ; Practical implementation of the general guidelines on quality assurance for the preparation

of culture media in the laboratory ;

This part is the second part of SN/ T 1538, Corresponding to ISO/ TS 11133-2.:2003 Microbiology of food and
animal feeding stuffs-— Guidelines on preparation and production of culture media. The consistency degree of
this standard and I1SO/ TS 11133-1 is modified,the main different showing bellows:

Modify some editing pattern according to the customs of Chinese;
Change some of the expression of International standard to National standard of China;
Moadify Foreword,Delete Introduction of original standard;
Modify“Normative references”according to the standard of China;
Change some note to text according to the Chinese custom.
—Substitute the International standard with National standard or SN standard. for example: substitute
ISO 2589-1:1999 with GB/T 2828. 1,and substitute 1SO/TS 11133-1.2000 with SN/T 1538. 1;
-Substitute”Culture media described in the International Standards”with“Culture media described in
the International/National Standards”in 4. 1. 2;
--Qualification the”microbial contamination”in 4. 2. 2;
—-Adjust order of part of the paragraph in 4.2.3.1;
-Add“note”in 5. 3 and 5. 4. “The methods which similar to the original standard may be used”;
—Unify the inoculation quantity with loop: “inoculate one loop with the inoculator which the diame-
ter is 3mm™;
—Adjust order of part of the paragraph in 5.4.2.1;
—Add note in annex B“The culture which can be traced to the culture metioned above can be used in

the performance of culture media”.
Annex B is nomative. Annex A is informative.

This part was proposed and administrated by National Regulatory Commission for Certification and

Accreditation.
This part was drafted by Shanxi Entry-Exit Buru Inspection, Quarantine of the Peoples Republic of
China. China Import and Export Commodity Inspection Technology Institue, Neimenggu, Guangxi.

Shanghai, Jilin, Shandong Extry-Exit Bum of CIQ.
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The main drafters of this standard are Li weihua,Zhao guiming, Liu zhongxue, Liu junyi, Li xiachong,
Wang zhenguo, Lei zhiwen.

This part is a professional standard of entry-exit inspection and quarantine promulgated for the first
time.

Note: This English version,a translation form the Chinese text.is solely for guidance.
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Foreword

The main objectives are to maintain, resuscitate, grow, detect and/or enumerate a wide variety of
microorganisms in the microbiological laboratory, the requirements for media are specific to both the
sample and/or organisms to be detected. The procedure of microbiology tests depend on culture
media being consistent of standard and specify the minimum requirements, these can provide accu-

rate and reliable result.

ntial part of internal quality

Guidelines on preparation and prod
control procedures of microbiology edia effectively, and provide

the result reliable and effective.

This standard is the second part of these series.st ides criteria for quality control of
culture media and performance testing m e media, provide basis for the culture

media,assure the quality of culture me
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Guidelines on preparation and production of culture
media—Part 2:Practical guidelines on performance
testing of culture media

1 Scope

This part of SN/T 1538 sets criteria for routine quality control and give some example methods for

the performance testing of solid and liquid culture media.

This part applies to performance testing and evaluating for commercial and produced culture media.
2 Normative references

This part of SN/T 1538 incorporates by dated or undated reference. provisions from other publica-
tions. These normative references are cited at the appropriate places in the text and the publications
are listed hereafter. For dated references, subsequent amendments to or revisions of any of these
publications apply to this part only when incorporated in it by amendment or revision. For undated
references the latest edition of the publication referred to applies(inciuding amendments).

GB/T 2828. 1(Sampling procedures for inspeétion by attributes—Part 1.Sampling schemes indexed by
acceptance quality limit(AQL)for lot-by-lot inspection)

SN/T 1538. 1- 2005 Guidelines on preparation and production of culture media--Part 1. General

guidelines on guality assurance for the preparation of culture media in the laboratory

3 Terms and definitions

For the purposes of this document, the terms and definitions given in SN/T 1538. 1 apply.
4 Criteria for routine guality control

4.1 General quality criteria

4.1.1 Quality of culture media
22
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The guality of culture media depends on the quality of the basic ingredients, correct formulation,
quality preparation procedures, elimination of contaminant microbial agents and appropriate packa-

ging and storage conditions{see AnnexA).

The manufacturer or producer in the laboratory shall comply with the physico-chemical characteris-
tics of the culture media as specified in the corresponding standard. Furthermore,quality assessment
shall ensure that the culture medium conforms to stated recommendations ., including .

—distributed quantity and/or thickness;
—appearance, color and homogeneity;
—gel consistency;

—moisture content;

—pH value;

—buffering capacity;

—microbial contamination.

The individual components and any nutritive or selective supplements shall also undergo suitable

quality assessment procedures,
4.1.2 Quality of basic media components

Culture media described in the International/National Standards were judged satisfactory; however,
due to the variabiiity of their quality, it may be acceptable for media manufacturers to modify the
concentration of some basic biological ingredients,as listed below:

—peptones and meat or yeast extracts variable in their nutritive properties;

—agar variable in its gelling properties; )

—buffering substances;

—bile salts, bile extract and desoxycholate,antibacterial dyes,depending on their selective properties;
—antibiotics depending on their activity.

4,2 Microbiological quality criteria
4,.2.1 General

The microbiological performance tests shall be carried out on a sample which is representative of a

batch of end product.
4.2.2 Microbial contamination

An appropriate quantity .depending on the size of the batch of culture medium.shall be tested for micraobial con-
tamination by incubation under appropriate conditions. Target limits for the percertage of contaminated plates
or containers of liquid medium should be established for each medium or specified by the manufacture. Manu-
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facturers should draw up specifications based on media components. processing limits and type of packaging.

The samples to be tested should be at least 1 plate or tube or 1% of plates or tubes from the begin-
ning and 1 plate or tube or 1 % of plates or tubes from the end of a pouring or dispensing process.
The plates or tubes should be incubated for at least 18 h at 37°C or under the incubation conditions

which are used routinely for this medium according to the specific standard.

For statistical sampling plans refer to the GB/T 2828. 1.

Note: this item meet for ready for use culture media.
4.2.3 Growth

4.2.3.1 General

To evaluate, each batch of complete culture mediu ponents or supplements, growth
shall be appropriately assessed by either:
a) quantitative; or

b) semi-quantitative; or

¢) qualitative methods.

Quantitative, semi-quantitative or q
seribed in this part or by another generally accepted techni The use of a specific reference medi-

um is therefore mandatory for quantitativ sthods(

quantitative or qualitative methods, tf ‘ adium(see corresponding spe-
cific standard or Annex B)or a cultu
The reference medium must be of
comparing long term stability.a ba -use medium, etc.
In addition, growth of the target s ize and morphology of the

colonies growth of the non-target st

4.2.3.2 Productivity

Solid. semi-solid or liquid culture media shall be inoculated with an appropriate inoculum{(5. 2. 2. )of
the working culture of each of the defined test microorganisms using an appropriate device.

Productivity shall reach a defined minimum limit (see corresponding specific standard or Annex B).

For quantitative methods the Productivity Ratio Pr(1) is determined as follows:

Where
N~ the total colony count obtained on the culture medium under test (obtained from one or more
24
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plates) ;
No—the total colony count obtained on the defined reference culture medium obtained from one or
more plates,and shall be==100 CFU
NOTE: The Productivity Ratio of a non selective medium is at least 0. 7 for microorganisms that can grow easily on that
medium. The Py of the target microorganisms on a selective medium should be at least 0. 1. These values are
generally achievable.however less rigorous criteria can be accepted for certain combinations of media and test

microorganisms (see corresponding specific standard or Annex B)

For semi-quantitative methods. the scores of consecutive sectors of a plate inoculated by the
ecometric technical are summed to obtain the growth index G, which varies according to the

cuiture medium. It is therefore i evious indices and/or G, of a

reference medium and to ensure The expected range of varia-

tions for each culture medium ca nt experience of the method
has been gained.
Qualitative evaluations shall be carried out vis g growth scores.
4.2.3.3 Selectivity
To assess selectivity quantitative ference medium are inocula-
ted with an appropriate inoculum icroorganism using an appro-
priate device. Selectivity has to ponding specific standard or

Annex B).

The Selectivity Factor S¢(2). is ¢
Where

Do—the highest dilution showin
Ds-—the highest dilution showin
Sr. Do and Dg are expressed in lo ind Ds 1073 =10g103,0 then the

selectivity factor is S¢=1.0.

The Sr of non-target microorganisms on a selective medium should be at least 2. This value is gener-
ally achievable. However less rigorous criteria can be accepted for certain combinations of media and

test microorganisms (see corresponding specific standard or Annex B).

For semi-quantitative and qualitative methods the growth of the non-target strain (s) shall be inhibi-

ted partly or completely.
4.2.4 Biochemical and physiological characteristics (selectivity and specificity)

The colony morphology and the diagnostic features together with the degree of selectivity
shoutd be established in order to obtain a complete picture of the performance of a medium. The
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essential characteristics of specificity shall be defined and achieved. For differential media the
quality of biochemical/physiological characteristics of the target microorganism (s) and the de-
gree of inhibition of non-target microorganisms should be determined with an appropriate set of

test strains.
4.2.5 Antimicrobial testing characteristics

The antimicrobial action of antibiotics depends upon their agar diffusion characteristics and any an-
tagonistic effects from the components present. Media for testing the presence or absence of anti-

microbial substances in food samples should conform to reference methods.
4,3 Performance evaluation and interpretation of results

A batch of culture medium performs satisfactorily if all the test microorganisms used perform ac-
cording to the given specifications. It shall be accepted if both general and microbiological quality cri-

teria are met.

5 Methods for use in performance testing of culture media

5.1 General

Examples of quantitative, semi-quantitative and qualitative testing methods for solid culture

media and liquid media are described. In most cases in the user’ s laboratory semi-quantitative
and qualitative techniques will meet the performance testing requirements of a batch of culture

medium.

For special cases,e. g. evaluation of a new medium or a new manufacturer, etc. quantitative testing

method shall be performed by the user’s laboratory.

Familiarity with general microbiological techniques is assumed and therefore the methods are not

given in exhaustive detail.

Suitable test microorganisms are listed in Annex B also SN/T 1538. 1.
NOTE. It is the intention in the future. that new and revised individual standards for detection or enumeration of specific
microorganisms or groups of microorganisms will describe the relevant test microorganisms to be used, together

with the acceptance criteria for each culture medium in the standard.

For the successful isolation of targeted microorganisms in a multistage method, for example detec-

tion of Salmonella,several complex interactions take place at each growth stage. Here a control test

using appropriate samples, culture and reference materials should be set up,so that the productivity

or the sensitivity,of the whole method is demonstrated. This is in addition to demonstrating that
26
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each component medium’is fit for purpose.

5.2 Test microorganisms

5.2.1 General

The appropriate reference strains of target(productivity)and non-target (selectivity)microorganisms
for each culture medium are given in Annex B. The test microorganisms should meet the require-
ments given in 5. 2.2 of SN/T 1538. 1—2005,e. g. robust, weakly growing, biochemically unreactive

or injured strains,as appropriate.

Guidance on the preservation and maintenance of reference strains is given in Annex B of
SN/T 1538. 1—2005.

5.2.2 Preparation of the working culture

Working cultures shall be prepared as a pure stationary phase culture in a non-selective broth from

the reference stock culture.

Different technigues may be used. but shall guarantee the purity of the inocutum,as well as its stan-

dardisation which allows it to be used at a later stage.
Frozen inocula may be used if it can be shown that the microorganism can survive for the chosen period.

5.2.2.1 Working culture for productivity testing

For semi-quantitative or qualitative tests and productivity’ testing of target microorganisms an inoc-

ulum level is used to obtain 10 c¢fu to 100 cfu per plate or tube of medium.
5.2.2.2 Working culture for selectivity testing

For selectivity testing of culture media a suspension of the non-target microorganism containing 10*
cfu to 10° cfu per ml is inoculated onto the plate or into the tube of medium.

5.2.2.3 Incubation conditions

Incubate the inoculgted culture media in accordance with the conditions described in the correspond-

ing standard and given in the appropriate tables in Annex B.

5.3 Methods for solid culture media

The equivalent method may be used in performance testing of solid culture media . quantitative meth-

27



SN/T 1538.2—2007

od is only substituted by quantitative method.

5.3.1 Quantitative plating method

5.3.1.1 General

This is a general method suitable for most solid culture media. It may not be suitable for testing

some types of moulds.

5.3.1.2 Procedure

~—Use working cultures as des
—Select an appropriate numb batch to be tested and ensure the
surface of each plate is ade e medium should be similarly pre-

pared (see 4.4 4 of SN/T 1538. 1—2005) .
—Spread onto the surface of the test and x n inoculum of the diluted working culture
to give counts that fall within th its given in 5. 2. 2. The modified Miles-Misra
surface drop method and oth ms or a spiral plater may also be used. The pour
plate method may also be u for enumeration:in this way. Incu-
bate plates under appropriat dual standards.
—Count the colonies present o propriate. Assess the size and ap-

pearance of the colonies.
5.3.1.3 Calculation
Based on the volume spread the mean count on the medium can
be calculated. In the case of s and their volume must be con-
sidered.

5.3.1.4 Interpretation of re

To interpret the results, the Pro nd where appropriate the Selectivity

Factor S¢(4.2.3.3).should be calculated.
5.3.2 Semi-guantitative streaking method based on ecometry

5.3.2.1 General

The streaking method is suitable for performance testing of solid and liquid culture media . it can only

be regarded as a supplementary test for solid culture media.

When using this method the culture media tested should be dried to the same degree and the whole
procedure shall be standardized so that results of different batches can be compared.
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5.3.2.2 Procedure

—Agar plates are prepared in the usual manner with about 15 mi of agar. Media normally used for the
pour plate technique. for example Plate Count Agar (PCA).may also be tested by surface plating
on solidified media.

—Use working cultures as described in 5. 2.1.

—The plates are streaked as shown in Figure 1 using a 3 mm loop . Four paralle! lines are drawn
with the loop at approximately 0.5 cm interyals over sector A. Streaking is repeated for sectors B
and C and terminated in sector D with a singie line. A template can be used beneath the plate to fa-
cilitate accurate streaking

The incubation times and t d methods are used.

NOTE. Only the loop.not the w op should be completely filled with the cul-

ture. Excess liquid shoul the loop three times against the edge of the
container. When streakin ar surface should be 20°to 30°. The pressure
of the loop on the agar surface and the rapidj tist be consistent throughout Dipping the loop in

the culture whilst foam and/or bubbles f the broth should be avoided.

all sectors from A to D without flaming the loop be-

Normally the same loop is us

. tween streaks. In some ca is expected to demonstrate distinct

differences, changing or ste g sectors A and B may be appropri-

ate.

11

10 ?60/
0 - /»04//, " 2p°

Figure 1-Pattern of inoculation by modified streaking method and angle of loop

5.3.2.3 Calculation

After incubation, the appearance. colony size and intensity of growth are assessed and the growth in-
dex G calculated. Each streaking line showing growth is scored with 1. The maximum score per
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plate is 16. The streak is scored as 0.5 if growth only occurs along half of its length.

A streak without growth or with scanty growth (less than half the length),is scored as 0. The scores
are summed to obtain the Gi. For example.if growth was obtained in sectors A and B and in half of
sector C the G, would be 10.

5.3.2.4 Interpretation of results

The growth index Gi given by a target strain should be at least 6 in order to conclude that the medi-
um is acceptable. In the case of non-selective media the G is normally higher. In addition,growth of
the target strain shall be typical,and growth of non-target strains shall be partly or completely inhibi-
ted.

5.3.3 Qualitative streaking method

5.3.3.1 General

The method is suitable for supplementary performance testing of solid culture media.
5.3.3.2 Procedure

— Agar plates are prepared in the usual manner with about 15 mi of agar. Media normally used for the
pour plate technique.for example Plate Count Agar (PCA),may also be tested by surface plating
on solidified media

—Use working cultures as described in 5. 2. 2.

— The test microorganisms are streaked in parallel straight lines with a3 mm loop on the surface of the

test medium. Several test microorganisms can be streaked on the same plate without crossing.
NOTE. Other standardized streaking techniques can be used.
—The incubation times and temperatures stated in the standard methods are used.

5.3.3.3 Interpretation of results

The growth on the plates after incubation is assessed as:
—-0 corresponds 1o zero growth;

—1 corresponds to weak growth;

-—2 corresponds to good growth.

Target microorganisms shall score 2 and have typical appearance, size and colony morphology. The
growth of non-target microorganisms shall be partly or completely inhibited(0 or 1).

5.4 Methods for liquid culture media
The equivalent method may be used in performance testing of liquid culture media. e. g. the quantitat-

ive method is only substituted by quantitative method.
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5.4.1 General

To determine the productivity of a liquid medium an appropriate inoculum shall be used. The quanti-
tative, semi-quantitative and qualitative methods described below assess productivity and selectivi-
ty. The proposed methods record the quantity of growth after appropriate incubation by plating or
streaking from the liquid media onto agar media and enumerating colony forming units{ CFU)or calcu-
lating scores from the liquid medium. For qualitative methods in liquid media the characteristic reac-

tions are assessed visually.

5.4.2 Quantitative dilution method for target and non-target microorganisms

The method is also appropriate for evaluation of new culture media, broths or diluents.
5.4.2.1 Procedure

—Select an appropriate number of tubes or 10 mL portions of each batch of liquid medium to be test-
ed.

—Inoculation of target microorganisms: Inoculate test broth and reference broth for each test organ-
ism with a small number(e. g. 10 CFU to 100 CFU) into each tube; for preparation of the inoculum
see 5.2.2) and mix.

—Inoculation of non-target microorganisms: Inoculate test broth and reference broth for each test
organism with a higher number(>>1 000 CFU into each tube; for preparatioh of the inoculum see 5.
2.2) and mix.

—Inoculation of target and non-target microorganisms as a mixed culture. For testing mixed cultures
in selective media inoculate test broth and reference broth with a small number of target microer-
ganisms(e. g 10 CFU‘to 100 CFU for every tube; for preparation of the inoculum see 5. 2. 2) and in
the same tube with a higher number of non-target microorganisms(>1 000 CFU into each tube: for
preparation of the inoculum see 5. 2. 2) and mix.

—Inoculation of target and non-target microorganisms in diluents and transport media: inoculate diol-
uents with test microorganisms(e. g. 100 CFU to 1 000 CFU into each tube; for preparation of the
inoculum see 5. 2. 2) and mix.

—The incubation times and temperatures stated in the standard methods are used.

Diluents should be incubated for 45 min at room temperature and then plated out, Transport media
should be incubated at an appropriate temperature and time according to normal usage and then

plated out,

-Remove an aliquot volume or if necessary a dilution from each broth after the incubation stepand

spread to a on-inhibitory agar plate as described in 5. 3. 1.

The modified Miles-Misra surface drop method. other dropping systems or a spiral plater can be used

to give countable colonies on the plates.

NOTE. To test mixed cultures. spreading should be done when possible on non-selective agar plates which allow
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differentiation of the micrborganisms in the mixed culture(e. g. Plate Count Agar with MUG for counting
Escherichoia coli and Salmonella spp. ). When it is not possible to distinguish mixed cultures on non-selec-
tive agar, selective agar media should be used providing that their performance has been previously test-
ed.

5.4.2.2 Reading.calculation and interpretation of results

After incubation colonies of target and non-target microorganisms are counted,in the case of mixed

cultures distinguishing the different types. Calculation and interpretation shall be done with respect

to the aim of examination:

a) comparative interpretation between reference broth and test broth using Pr and Sr, figures as
descirbeed in 4.2. 3.2 and 4.

—for target microorganisms Pr s

growth does not exceed one
order of magnitude) ;
—for non-target microorganisms. ép shou
—in mixed cultures the growth of target mic ould not be inhibited by the non-tar-
get microorganisms, i. e. the target mig hould always be the dominant popula-
tion:
by for other cases achieving fixed rganisms and maximum counts
for non-target microorganisms
—target microorganisms should re
—non-target microorganisms shoul ve broth.
¢) for diluents and transport media neith umbers of target and/or non-target
organism are required. The num bation in these media should be
withint50% of the initial cou
NOTE: The quality of a liquid medium is indicated most appropriately in
the early growth phase Lookin in the early log phase gives the
most sensitive information onﬁ n-target microorganisms respec-
tively in the test and reference s in the media quality are being
sought. streaking from the liqu

g.6 hori12h.

ter shorter incubation period of e.

5.4.3 Semi-quantitative single tube me arget and mixed microorganisms

5.43.1 Procedure

Select an appropriate number of tubes or 10 mi portions of each batch to be tested.

~inoculation of target and non-target organisms as a mixed culture: Inoculate 1 tube of test
broth with about 10 CFU to 100 CFU of target microorganism and in the same tube inocu-
late with a higher number of non-target microorganisms( >1 000 CFU for every tube) and
mix.

—tnoculation of non-target microorganisms: Inoculate one tube of test broth per microorganism with
a higher number (=1 000 CFU)and mix.

—The incubation times and temperatures stated in the standard methods are used.
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—Remove one loop with 3mm loop from the mixed culture and streak on a plate of the specific
selective medium for the target microorganism.
—Remove one loop with 3mm loop from the culture of non-target microorganism and streak on a

plate of a non-selective medium (e. g. TSA).
—Incubate both plates under appropriate conditions for a suitable time, as indicatedin individual

standards.

5.4.3.2 Calculation and interpretation of results

Productivity of the liquid test broth is satisfactory if at least 10 colonies of the target microorganism

have grown on the selective aga

Selectivity of the liquid test brot s than 10 CFU) of non-target mi-

croorganism occurs on the non-selective agar plai
5.4.4 Qualitative single tube method
5.4.4.1 General

The method is suitable for perfo ia. The method is only qualita-

tive and scores are therefore only indicative. Turbid media,e. g. tetrathionate broth,cannot be test-
ed by this method.

5.4.4.2 Procedure
—for performance testing of lig| are directly inoculated into the

medium being tested using a
—the incubation times and tem dard methods are used.

5.4.4.3 Interpretation of resuit

Qualitative evaluation shall be carried out visually by allocating growth scores,e. g. from 0 to 2. For

tubes and bottles:

0 corresponds to zero turbidity;
1 corresponds to very light turbidity;
-2 corresponds to good turbidity.

The score of a target microorganism shall be 2.

NOTE 1. Sometimes the growth of microorganisms can only be observed as a cell aggregation/deposit at the tube or
bottle. In this case careful shaking can improve assessment and interpretation,

NOTE 2. Other characteristics such as gas formation.colour change.etc. can also be assessed by this method.

(o5
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6 Documentation of test results

6.1 Information provided by the manufacturer

The manufacturer or supplier of the culture media shall provide.on request, the specific microbiologi-
cal growth characteristics and general information relating to the specific batch of culture medium,
see 4. 1.1 of SN/T 1538. 1—2005.

6.2 Traceability

All the data from routine performance testing should be documented in an appropriate way and kept

for a sufficient period of time according to the quality system in use. The use of control sheets for
documenting and evaluating the results of the tests is recommended (see Annex A).
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(informative)

SN/T 1538.2—2007

Example of card for recording test results of culture media prepared by the user laboratory

Table A. 1—Example of a card

Control card for internal quality testing of culture media

culture medium;

volume prepared.

pouring dante.

internal batch number

dehydratedmedium supplier . batch. amount . date/sighature .
(&code) .
supplerment; supplier: batch. amount : date/signature ; )
Process details;
Physical quality control
Expected pH-value: Measured pH . ‘ Quality confirmed. defects: date/signature .
ves[ | no_
Expected quantity filed | Observed, Quality confirmed: defects: date,ff”signature:
and/or layer thickness, yes_ ] nol_]
expected colour: ’Observed: Quality confirmed: defects: date/signature.
yves[ | no[]
E%pected clarity/presence = Observed: Quality confirmed. defects. date/signature:
of optical artifacts: I yes[] no[_
Expected gel stability/ Observed; Quality confirmed. defects. date/'signéture:
consistency/moisture; ves[ ] nol j
Microbial contaminaion
No. of tested plates or | result. Quality confirmed. No. of contaminated | date/signature.

tubes Incubation;

nol_j

yes|

plates or tubes

Microbiological growth-Productivity

Method of control; quantitative!’]

qualitative[]

strains.
incubation;

reference medium.
1

criteria:

result.

Quality onfirmed;

yes| | no[J

- date/signature:

Microbiological growth-selectivity

Method of control. quantitativel | qualitative[ ]

strains:
incubation;

reference medium;

criteria;

result;

Quality onfirmed;
yes[ nol ]

date/signature.

Microbiological growth-selecificity

Method of control. quantitativel | qualitative[’]

strains. criteria: result: Quality onfirmed. date/signature:
incubation; yes[ no(]
reference medium:.
Release of the batch
I |
Details of storage I Release of the batch;ves| ; nol_J date/signature;
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