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4.05 Microbiological Examination of Non-Sterile Products

This chapter includes microbial enumeration tests and tests for specified micro-organisms. For the test, use a mixture of sev-
eral portions selected at random from the bulk or from the contents of a sufficient number of containers. If test specimens are
diluted with fluid medium, the test should be performed quickly. In performing the test, precautions must be taken to prevent
biohazard.

1. MICROBIOLOGICAL EXAMINATION OF NON-STERILE PRODUCTS: MICROBIAL ENUMERATION TESTS
These tests are harmonized with the European Pharmacopoeia and the U.S. Pharmacopeia.

1 INTRODUCTION

The tests described hereafter will allow quantitative enumeration of mesophilic bacteria and fungi which may grow under
aerobic conditions.

The tests are designed primarily to determine whether a substance or preparation complies with an established specification for
microbiological quality. When used for such purposes follow the instructions given below, including the number of samples to
be taken and interpret the results as stated below.

The methods are not applicable to products containing viable micro-organisms as active ingredients.

Alternative microbiological procedures, including automated methods, may be used, provided that their equivalence to the
Pharmacopoeial method has been demonstrated.

2 GENERAL PROCEDURES

Carry out the determination under conditions designed to avoid extrinsic microbial contamination of the product to be exam-
ined. The precautions taken to avoid contamination must be such that they do not affect any micro-organisms which are to be
revealed in the test.

If the product to be examined has antimicrobial activity, this is insofar as possible removed or neutralised. If inactivators are
used for this purpose their efficacy and their absence of toxicity for micro-organisms must be demonstrated.

If surface-active substances are used for sample preparation, their absence of toxicity for micro-organisms and their compati-
bility with inactivators used must be demonstrated.

3 ENUMERATION METHODS

Use the membrane filtration method, or the plate-count methods, as prescribed. The most probable number (MPN) method is
generally the least accurate method for microbial counts, however, for certain product groups with very low bioburden, it may be
the most appropriate method.

The choice of a method is based on factors such as the nature of the product and the required limit of micro-organisms. The
method chosen must allow testing of a sufficient sample size to judge compliance with the specification. The suitability of the
chosen method must be established.

4 GROWTH PROMOTION TEST AND SUITABILITY OF THE COUNTING METHOD
4-1 GENERAL CONSIDERATIONS

The ability of the test to detect micro-organisms in the presence of product to be tested must be established.

Suitability must be confirmed if a change in testing performance, or the product, which may affect the outcome of the test is
introduced.
4-2 PREPARATION OF TEST STRAINS

Use standardised stable suspensions of test strains or prepare as stated below. Seed lot culture maintenance techniques
(seed-lot systems) are used so that the viable micro-organisms used for inoculation are not more than 5 passages removed from
the original master seed-lot. Grow each of the bacterial and fungal test strains separately as described in Table 4.05-1-1.



Table 4.05-1-1

Preparation and Use of Test Micro-organisms

. Suitability of counting method in
Growth promotion
. . Preparation of the presence of the product
Micro-organism . —
test strain Total aerobic | Total yeasts and | Total aerobic | Total yeasts and
microbial count | moulds count | microbial count | moulds count

Staphylococcus Casein soya bean | Casein soya bean Casein soya bean
aureus digest agar or digest agar and digest agar/

casein soya bean | casein soya bean MPN casein soya
such as ATCC digest broth digest broth bean digest broth
6538, NCIMB 30-35C =100 CFU =100 CFU
9518,CIP4.830or |18-24h 30-35C 30 -35C
NBRC 13276 =3 days =3 days
Pseudomonas Casein soya bean | Casein soya bean Casein soya bean
aeruginosa digest agar or digest agar and digest agar/MPN

casein soya bean | casein soya bean casein soya bean
such as ATCC digest broth digest broth digest broth
9027, NCIMB 30-35C =100 CFU =100 CFU
8626, CIP 82.118 | 18—24h 30 - 35C 30-35C
or NBRC 13275 =3 days <3 days
Bacillus subtilis Casein soya bean | Casein soya bean Casein soya bean

digest agar or digest agar and digest agar/MPN
such as ATCC casein soya bean | casein soya bean cdsein soya bean
6633. NCIMB digest broth digest broth digest broth
8054, CIP 52.62 or | 30 —-35C =100 CFU =100 CFU
NBRC 3134 18—24h 30-35C 30-35C

=3 days =3 days ]

Candida albicans | Sabouraud— Casein soya bean | Sabouraud- Casein soya bean | Sabouraud-

dextrose agar or | digest agar dextrose agar digest agar dextrose agar
such as ATCC Sabo‘urauat <100 CFU <100 CFU <100 CFU <100 CFU
10231, NCPF dextrose broth |30 - 35°C 20-25C 30-35C 20-25C
3179, 1P 48.72 or |20~25C =5 days <5 days =5 days =5 days,
NBRC 1594 2 -3 days MPN: not appli-

cable

Aspergillus niger | Sabouraud- Casein soya bean | Sabouraud- Casein soya bean | Sabouraud-

dextrose agar or | digest agar dextrose agar digest agar dextrose agar
such as ATCC ﬁozto-dexlrose =100 CFU =100 CFU =100 CFU =100 CFU
16404, IMI gar 30-35C 20-25C 30-35°C 20-25C
149007, 1P %O "72; C <5 days =35 days =5 days =5 days,
1431.83 or NBRC |5 — 7 days, or - .
9455 until good sporu- MPN: not appli

o . cable
lation is achieved

Use buffered sodium chioride-peptone solution pH 7.0 or phosphate buffer solution pH 7.2 to make test suspensions; to sus-
pend A. niger spores, 0.05 per cent of polysorbate 80 may be added to the buffer. Use the suspensions within 2 h or within 24 h if
storedat 2 — 8°C. As an alternative to preparing and then diluting a fresh suspension of vegetative cells of A. niger or B. subtilis,
a stable spore suspension is prepared and then an appropriate volume of the spore suspension is used for test inoculation. The
stable spore suspension may be maintained at 2 — 8°C for a validated period of time.

4-3 NEGATIVE CONTROL

To verify testing conditions a negative control is performed using the chosen diluent in place of the test preparation. There

must be no growth of micro-organisms.



4-4 GROWTH PROMOTION OF THE MEDIA

Test each batch of ready-prepared medium and each batch of medium, prepared either from dehydrated medium or from the
ingredients described

Inoculate portions/plates of casein soya bean digest broth and casein soya bean digest agar with a small number (not more
than 100 CFU) of the micro-organisms indicated in Table 4.05-1-1, using a separate portion/plate of medium for each. Inoculate
plates of Sabouraud-dextrose agar with a small number (not more than 100 CFU) of the micro-organisms indicated in Ta-
ble 4.05-I-1, using a separate plate of medium for each. Incubate in the conditions described in Table 4.05-I-1.

For solid media, growth obtained must not differ by a factor greater than 2 from the calculated value for a standardised inocu-
lum. For a freshly prepared inoculum, growth of the micro-organisms comparable to that previously obtained with a previously
tested and approved batch of medium occurs. Liquid media are suitable if clearly visible growth of the micro-organisms compa-
rable to that previously obtained with a previously tested and approved batch of medium occurs.

4-5 SUITABILITY OF THE COUNTING METHOD IN THE PRESENCE OF PRODUCT
4-5-1 Preparation of the sample

The method for sample preparation depends on the physical characteristics of the product to be tested. If none of the proce-
dures described below can be demonstrated to be satisfactory, an alternative procedure must be developed.

Water-soluble products —Dissolve or dilute (usually a 1 in 10 dilution is prepared) the product to be examined in buffered so-
dium chloride-peptone solution pH 7.0, phosphate buffer solution pH 7.2 or casein soya bean digest broth. If necessary adjust to
pH 6 — 8. Further dilutions, where necessary, are prepared with the same diluent.

Non-fatty products insoluble in water —Suspend the product to be examined (usually a 1 in 10 dilution is prepared) in buffered
sodium chloride-peptone solution pH 7.0, phosphate buffer solution pH 7.2 or casein soya bean digest broth. A surface-active
agent such as 1 g/LL of polysorbate 80 may be added to assist the suspension of poorly wettable substances. If necessary adjust to
pH 6 — 8. Further dilutions, where necessary, are prepared with the same diluent.

Farty products —Dissolve in isopropyl myristate, sterilised by filtration or mix the product to be examined with the minimum
necessary quantity of sterile polysorbate 80 or another non-inhibitory sterile surface-active reagent, heated if necessary to not
more than 40°C, or in exceptional cases to not more than 45°C. Mix carefully and if necessary maintain the temperature in a wa-
ter-bath. Add sufficient of the pre-warmed chosen diluent to make a 1 in 10 dilution of the original product. Mix carefully whilst
maintaining the temperature for the shortest time necessary for the formation of an emulsion. Further serial tenfold dilutions may
be prepared using the chosen diluent containing a suitable concentration of sterile polysorbate 80 or another non-inhibitory sterile
surface-active reagent.

Fluids or solids in aerosol form —Aseptically transfer the product into 2 membrane filter apparatus or a sterile container for fur-
ther sampling. Use either the total contents or a defined number of metered doses from each of the containers tested.
Transdermal patches —Remove the protective cover sheets ("release liner") of the transdermal patches and place them, adhesive
side upwards, on sterile glass or plastic trays. Cover the adhesive surface with sterile porous material, for example sterile gauze,
to prevent the patches from sticking together, and transfer the patches to a suitable volume of the chosen diluent containing inac-
tivators such as polysorbate 80 and/or lecithin. Shake the preparation vigorously for at least 30 min.

4-5-2 Inoculation and dilution

Add to the sample prepared as described above (4-5-1) and to a control (with no test material included) a sufficient volume of
the microbial suspension to obtain an inoculum of not more than 100 CFU. The volume of the suspension of the inoculum should
not exceed 1 per cent of the volume of diluted product.

To demonstrate acceptable microbial recovery from the product, the lowest possible dilution factor of the prepared sample must
be used for the test. Where this is not possible due to antimicrobial activity or poor solubility, further appropriate protocols must
be developed. If inhibition of growth by the sample cannot otherwise be avoided, the aliquot of the microbial suspension may be
added after neutralization, dilution or filtration.

4-5-3 Neutralization/removal of antimicrobial activity

The number of micro-organisms recovered from the prepared sample diluted as described in 4-5-2 and incubated following the
procedure described in 4-5-4, is compared to the number of micro-organisms recovered from the control preparation.

If growth is inhibited (reduction by a factor greater than 2), then modify the procedure for the particular enumeration test to
ensure the validity of the results. Modification of the procedure may include, for example, (1) an increase in the volume of the
diluent or culture medium, (2) incorporation of a specific or general neutralizing agents into the diluent, (3) membrane filtration
or (4) a combination of the above measures.

Neutralizing agents —Neutralizing agents may be used to neutralize the activity of antimicrobial agents (Table 4.05-1-2). They
may be added to the chosen diluent or the medium preferably before sterilization. If used, their efficacy and their absence of tox-



icity for micro-organisms must be demonstrated by carrying out a blank with neutralizer and without product.

Table 4.05-1-2  Common neutralizing agents/method for interfering substances

Interfering substance Potential neutralizing agents/method
Glutaraldehyde, Mercurials Sodium hydrogensulfite (Sodium bisulfite)
Phenolics, Alcohol, Aldehydes, Sorbate Dilution

;_{deehydes Glycine

Quaternary Ammonium Compounds (QACs), | Lecithin
Parahydroxybenzoates (Parabens),
Bis-biguanides

QAC, Parabens, lodine Polysorbate

Mercurials Thioglycollate

Mercurials, Halogens, Aldehydes Thiosulfate

EDTA (cdetate) Mg or Ca ions o

If no suitable neutralizing method can be found, it can be assumed that the failure to isolate the inoculated organism is attrib-
utable to the microbicidal activity of the product. This information serves to indicate that the article is not likely to be contami-
nated with the given species of the micro-organism. However, it is possible that the product only inhibits some of the mi-
cro-organisms specified herein, but does not inhibit others not included amongst the test strains or for which the latter are not
representative. Then, perform the test with the highest dilution factor compatible with microbial growth and the specific accep-
tance criterion.

4-5-4 Recovery of micro-organism in the presence of product

For each of the micro-organisms listed, separate tests are performed. Only micro-organisms of the added test strain are
counted.
4-5-4-1 Membrane filtration

Use membrane filters having a nominal pore size not greater than 0.45 um. The type of filter material is chosen in such a way
that the bacteria-retaining efficiency is not affected by the components of the sample to be investigated. For each of the mi-
cro-organisms listed, one membrane filter is used.

Transfer a suitable amount of the sample prepared as described under 4-5-1 to 4-5-3 (preferably representing 1 g of the prod-
uct, or less if large numbers of CFU are expected) to the membrane filter, filter immediately and rinse the membrane filter with
an appropriate volume of diluent.

For the determination of total aerobic microbial count (TAMC), transfer the membrane filter to the surface of casein soya bean
digest agar. For the determination of total combined yeasts/moulds count (TYMC) transfer the membrane to the surface of
Sabouraud-dextrose agar. Incubate the plates as indicated in Table 4.05-1-1. Perform the counting.
4-5-4-2 Plate-count methods

Perform plate-count methods at least in duplicate for each medium and use the mean count of the result.
4-5-4-2-1 Pour-plate method

For Petri dishes 9 ¢cm in diameter, add to the dish 1 mL of the sample prepared as described under 4-3-1 to 4-5-3 and 15 - 20
mL of casein soya bean digest agar or Sabouraud-dextrose agar, both media being at not more than 45°C. If larger Petri dishes
are used, the amount of agar medium is increased accordingly. For each of the micro-organisms listed in Table 4.05-1-1, at least 2
Petri dishes arc used. ’

Incubate the plates as indicated in Table 4.05-1-1. Take the arithmetic mean of the counts per medium and calculate the num-
ber of CFU in the original inoculum.
4-5-4-2-2 Surface-spread method

For Petri dishes 9 cm in diameter, add 15 — 20 mL of casein soya bean digest agar or Sabouraud-dexirose agar at about 45°C
to each Petri dish and allow to solidify. If larger Petri dishes are used, the volume of the agar is increased accordingly. Dry the
plates, for example in a laminar-air-flow cabinet or in an incubator. For each of the micro-organisms listed in Table 4.05-1-1, at
least 2 Petri dishes are used. Spread a measured volume of not less than 0.1 mL of the sample prepared as described under 4-5-1
to 4-5-3 over the surface of the medium. Incubate and count as prescribed under 4-5-4-2-1.



4-5-4-3 Most-probable-number (MPN) method

The precision and accuracy of the MPN method is less than that of the membrane filtration method or the plate-count method.
Unreliable results are obtained particularly for the enumeration of moulds. For these reasons the MPN method is reserved for the
enumeration of TAMC in situations where no other method is available. If the use of the method is justified, proceed as follows.

Prepare a series of at least 3 serial tenfold dilutions of the product as described under 4-5-1 to 4-5-3. From each level of dilu-
tion, 3 aliquots of 1 g or 1 mL are used to inoculate 3 tubes with 9 — 10 mL of casein soya bean digest broth. If necessary a sur-
face-active agent such as polysorbate 80, or an inactivator of antimicrobial agents may be added to the medium. Thus, if 3 levels
of dilution are prepared 9 tubes are inoculated.

Incubate all tubes at 30 — 35°C for not more than 3 days. If reading of the results is difficult or uncertain owing to the nature
of the product to be examined, subculture in the same broth, or casein soya bean digest agar, for 1 — 2 days at the same tem-
perature and use these results. Determine the most probable number of micro-organisms per gram or millilitre of the product to
be examined from Table 4.05-1-3.

4-6 RESULTS AND INTERPRETATION )

When verifying the suitability of the membrane filtration method or the plate-count method, a mean count of any of the test
organisms not differing by a factor greater than 2 from the value of the control defined in 4-5-2 in the absence of the product
must be obtained. When verifying the suitability of the MPN method the calculated value from the inoculum must be within 95
per cent confidence limits of the results obtained with the control.

If the above criteria cannot be met for one or more of the organisms tested with any of the described methods, the method and
test conditions that come closest to the criteria are used to test the product.

5 TESTING OF PRODUCTS
5-1 AMOUNT USED FOR THE TEST

Unless otherwise prescribed, use 10 g or 10 mL of the product to be examined taken with the precautions referred to above.
For fluids or solids in aerosol form, sample 10 containers. For transdermal patches, sample 10 patches.

The amount to be tested may be reduced for active substances that will be formulated in the following conditions: the amount
per dosage unit (e.g. tablet, capsule, injection) is less than or equal to 1 mg or the amount per gram or millilitre (for preparations
not presented in dose units) is less than 1 mg. In these cases, the amount of sample to be tested is not less than the amount pre-
sent in 10 dosage units or 10 g or 10 mL of the product.

For materials used as active substances where sample quantity is limited or batch size is extremely small (i.e. less than 1000
mL or 1000 g), the amount tested shall be 1 per cent of the batch unless a lesser amount is prescribed or justified and authorised.

For products where the total number of entities in a batch is less than 200 (e.g. samples used in clinical trials), the sample size
may be reduced to 2 units, or 1 unit if the size is less than 100.

Select the sample(s) at random from the bulk material or from the available containers of the preparation. To obtain the re-
quired quantity, mix the contents of a sufficient number of containers to provide the sample.

5-2 EXAMINATION OF THE PRODUCT
5-2-1 Membrane filtration

Use a filtration apparatus designed to allow the transfer of the filter to the medium. Prepare the sample using a method that has
been shown suitable as described in section 4 and transfer the appropriate amount to each of 2 membrane filters and filter imme-
diately. Wash each filter following the procedure shown to be suitable.

For the determination of TAMC, transfer one of the membrane filters to the surface of casein soya bean digest agar. For the
determination of TYMC, transfer the other membrane to the surface of Sabouraud-dextrose agar. Incubate the plate of casein
soya bean digest agar at 30 ~ 35°C for 3 — 5 days and the plate of Sabouraud-dextrose agar at 20 — 25°C for 5 — 7 days. Cal-
culate the number of CFU per gram or per millilitre of product.

When examining transdermal patches, filter 10 per cent of the volume of the preparation described under 4-5-1 separately
through each of 2 sterile filter membranes. Transfer one membrane to casein soya bean digest agar for TAMC and the other
membrane to Sabouraud-dextrose agar for TYMC.

5-2-2 Plate-count methods
5-2-2-1 Pour-plate method

Prepare the sample using a method that has been shown to be suitable as described in section 4. Prepare for each medium at
least 2 Petri dishes for each level of dilution. Incubate the plates of casein soya bean digest agar at 30 — 35°C for 3 — 5 days and
the plates of Sabouraud-dextrose agar at 20 — 25°C for 5 — 7 days. Select the plates corresponding to a given dilution and show-
ing the highest number of colonies less than 250 for TAMC and 50 for TYMC. Take the arithmetic mean per culture medium of
the counts and calculate the number of CFU per gram or per millilitre of product.



5-2-2-2 Surface-spread method

Prepare the sample using a method that has been shown to be suitable as described in section 4. Prepare at least 2 Petri dishes
for each medium and each level of dilution. For incubation and calculation of the number of CFU proceed as described for the
pour-plate method.
5-2-2-3 Most-probable-number method

Prepare and dilute the sample using a method that has been shown to be suitable as described in section 4. Incubate all tubes
for 3 — 5 days at 30 — 35°C. Subculture if necessary, using the procedure shown to be suitable. Record for each level of dilution
the number of tubes showing microbial growth. Determine the most probable number of micro-organisms per gram or millilitre
of the product to be examined from Table 4.05-1-3.

Table 4.05-1-3  Most-probable-number values of micro-organisms

Observed combinations of numbers of tubes
showing growth in each set MPN per g or 95 per cent
Number of g or mL of product per tube per mL of product | confidence limits
0.1 0.01 0.001 N
L 0 0 0 Less than 3 0-94
0 0 1 3 0.1-9.5
0 1 0 3 0.1-10
0 1 ] 6.1 1.2-17
0 2 0 6.2 1.2-17
0 3 0 9.4 3.5-35
1 0 0 3.6 0.2-17
1 0 1 7.2 1.2-17
1 0 2 i1 4-35
1 1 0 7.4 1.3-20
1 1 1 11 4-35
1 2 0 11 4-35
1 2 1 15 5-38
1 3 0 16 5-38
2 0 0 9.2 1.5-35
2 0 1 14 4-35
2 0 2 20 5-38
2 1 0 15 4-38
2 1 1 20 5-38
2 1 2 27 9-94
2 2 0 21 5-40
2 2 1 28 9-94
2 2 2 35 9-94
2 3 0 29 9-94
2 3 1 36 9-94
3 0 0 23 5-94
3 0 1 38 9-104
3 0 2 64 16 - 181
3 1 0 43 9- 181
3 1 1 75 17-199
3 1 2 120 30 - 360
3 1 3 160 30 - 380
3 2 0 93 18 - 360
3 2 1 150 30 - 380
3 2 2 210 30 - 400




3 2 3 290 90 - 990
3 3 0 240 40 - 990
3 3 1 - 460 90 - 1980
3 3 2 1100 200 - 4000
3 3 3 More than 1100

5-3 INTERPRETATION OF THE RESULTS

The total aerobic microbial count (TAMC) is considered to be equal to the number of CFU found using casein soya bean di-
gest agar; if colonies of fungi are detected on this medium, they are counted as part of TAMC. The total combined yeasts/mould
count (TYMC) is considered to be equal to the number of CFU found using Sabouraud-dextrose agar; if colonies of bacteria are
detected on this medium, they are counted as part of TYMC. When the TYMC is expected to exceed the acceptance criterion due
to the bacterial growth, Sabouraud-dextrose agar containing antibiotics may be used. If the count is carried out by the MPN
method the calculated value is the TAMC.

When an acceptance criterion for microbiological quality is prescribed it is interpreted as follows:

—10' CFU: maximum acceptable count = 20,

— 10 CFU: maximum acceptable count = 200,

—10° CFU: maximum acceptable count = 2000, and so forth.

The recommended solutions and media are described in Tests for specified micro-organisms.

[I. MICROBIOLOGICAL EXAMINATION OF NON-STERILE PRODUCTS: TESTS FOR SPECIFIED-
MICRO-ORGANISMS

These tests are harmonized with the European Pharmacopoeia and the U.S. Pharmacopeia.The parts of the text that are not
harmonized are marked with symbols (* ).

1 INTRODUCTION

The tests described hereafter will allow determination of the absence of, or limited occurrence of specified micro-organisms
which may be detected under the conditions described.

The tests are designed primarily to determine whether a substance or preparation complies with an established specification for
microbiological quality. When used for such purposes follow the instructions given below, including the number of samples to
be taken and interpret the results as stated below.

Alternative microbiological procedures, including automated methods may be used, provided that their equivalence to the
Pharmacopoeial method has been demonstrated.

2 GENERAL PROCEDURES

The preparation of samples is carried out as described in Microbial enumeration tests.

If the product to be examined has antimicrobial activity, this is insofar as possible removed or neutralised as described in Mi-
crobial enumeration tests.

If surface-active substances are used for sample preparation, their absence of toxicity for micro-organisms and their compati-
bility with inactivators used must be demonstrated as described in Microbial enumeration tests.

3 GROWTH PROMOTING AND INHIBITORY PROPERTIES OF THE MEDIA AND SUITABILITY OF THE TEST
The ability of the test to detect micro-organisms in the presence of the product to be tested must be established. Suitability
must be confirmed if a change in testing performance, or the product, which may affect the outcome of the test is introduced.
3-1 PREPARATION OF TEST STRAINS
Use standardised stable suspensions of test strains or prepare as stated below. Seed lot culture maintenance techniques
(seed-lot systems) are used so that the viable micro-organisms used for inoculation are not more than 5 passages removed from
the original master seed-lot.
3-1-1 Aerobic micro-organisms
Grow each of the bacterial test strains separately in containers containing casein soya bean digest broth or on casein soya bean
digest agar at 30 — 35°C for 18 — 24 hours. Grow the test strain for Candida albicans separately on Sabouraud-dextrose agar or
in Sabouraud-dextrose broth at 20 — 25°C for 2-3 days.



Staphylococcus aureus such as ATCC 6538, NCIMB 9518, CIP 4.83 or NBRC 13276,
Pseudomonas aeruginosa such as ATCC 9027, NCIMB 8626, CIP 82.118 or NBRC 13275,
Escherichia coli such as ATCC 8739, NCIMB 8545, CIP 53.126 or NBRC 3972,
Salmonella enterica subsp. enterica serovar Typhimurium such as ATCC 14028

or, as an alternative,

Salmonella enterica subsp. enterica serovar Abony such as NBRC 100797, NCTC 6017 or CIP 80.39,
Candida albicans such as ATCC 10231, NCPF 3179, IP 48.72 or NBRC 1594.

Use buffered sodium chloride-peptone solution pH 7.0 or phosphate buffer solution pH 7.2 to make test suspensions. Use the

suspensions within 2 hours or within 24 hours if stored at 2 — 8°C.

3-1-2 Clostridia

Use Clostridium sporogenes such as ATCC 11437 (NBRC 14293, +NCIMB 12343, CIP 100651) or ATCC 19404 (NCTC 532
or CIP 79.3). Grow the clostridial test strain under anaerobic conditions in reinforced medium for Clostridia at 30 —~35°C for 24
— 48 hours As an alternative to preparing and then diluting down a fresh suspension of vegetative cells of Cl. sporogenes, a sta-
ble spore suspension is used for test inoculation. The stable spore suspension may be maintained at 2 — 8°C for a validated pe-

riod.
3-2 NEGATIVE CONTROL

To verify testing conditions a negative control is performed using the chosen diluent in place of the test preparation. There

must be no growth of micro-organisms.

3-3 GROWTH PROMOTION AND INHIBITORY PROPERTIES OF THE MEDIA

Test each batch of ready-prepared medium and each batch of medium prepared either from dehydrated medium or from ingre-

dients.

Verify suitable properties of relevant media as described in Table 4.05-11-1.

Table 4.05-11-1  Growth promoting, inhibitory and indicative properties of media

Mediunm

[

Property

Test strains

Test for bile-tolerant gram-negative bacteria

Enterobacteria enrichment
broth-Mossel

Growth promoting

E. coli
P. aeruginosa

Inhibitory S. aureus
Violet red bile glucose agar Growth promoting + E. coli
Indicative P. aeruginosa

Test for Escherichia coli

Indicative

MacConkey broth Growth promoting E. coli
Inhibitory S. aureus
MacCorkey agar Growth promoting + E. coli

Test for Salmonella

enrichment broth

Rappaport Vassiliadis Salmonella

Growth promoting

Salmonella enterica subsp.
Typhimurium or
Salmonella enterica subsp.
Abony

enterica serovar

enterica serovar

Inhibitory

S. aureus

Xylose, lysine, deoxycholate agar

Growth promoting +

Salmonella enterica subsp.

enterica serovar

Indicative Typhimurium or
Salmonella enterica subsp. enterica serovar
Abony

Indicative E. coli

Test for Pseudomonas aeruginosa

Cetrimide agar

Growth promoting

P. aeruginosa

Inhibitory

E coli




| Test for Staphylococcus aureus

Mannitol salt agar Growth promoting+ S. aureus
Indicative
| Inhibitory E. coli
| Test for Clostridia
Reinforced medium for Clostridia | Growth promoting Cl. sporogenes
Columbia agar Growth promoting Cl. sporogenes
Test for Candida albicans L
Sabouraud dextrose broth Growth promoting | C. albicans
Sabouraud dextrose agar Growth promoting + C. albicans
Indicative

Test for growth promoting properties, liguid media: inoculate a portion of the appropriate medium with a small number (not
more than 100 CFU) of the appropriate micro-organism. Incubate at the specified temperature for not more than the shortest pe-
riod of time specified in the test. Clearly visible growth of the micro-organism comparable to that previously obtained with a
previously tested and approved batch of medium occurs.

Test for growth promoting properties, solid media: perform surface-spread method, inoculating each plate with a small num-
ber (not more than 100 CFU) of the appropriate micro-organism. Incubate at the specified temperature for not more than the
shortest period of time specified in the test. Growth of the micro-organism comparable to that previously obtained with a previ-
ously tested and approved batch of medium occurs.

Test for inhibitory properties, liquid or solid media: inoculate the appropriate medium with at least 100 CFU of the appropri-
ate micro-organism. Incubate at the specified temperature for not less than the longest period of time specified in the test. No
growth of the test micro-organism occurs.

Test for indicative properties : perform surface-spread method, inoculating each plate with a small number (not more than 100
CFU) of the appropriate micro-organism. Incubate at the specified temperature for a period of time within the range specified in
the test. Colonies are comparable in appearance and indication reactions to those previously obtained with a previously tested
and approved batch of medium.

3-4 SUITABILITY OF THE TEST METHOD

For each product to be tested perform sample preparation as described in the relevant paragraph in section 4. Add each test
strain at the time of mixing, in the prescribed growth medium. Inoculate the test strains individually. Use a number of mi-
cro-organisms equivalent to not more than 100 CFU in the inoculated test preparation.

Perform the test as described in the relevant paragraph in section 4 using the shortest incubation period prescribed.

The specified micro-organisms must be detected with the indication reactions as described in section 4.

Any antimicrobial activity of the product necessitates a modification of the test procedure (see 4-5-3 of Microbial Enumera-
tion Tests).

If for a given product the antimicrobial activity with respect to a micro-organism for which testing is prescribed cannot be
neutralised, then it is to be assumed that the inhibited micro-organism will not be present in.the product.

4 TESTING OF PRODUCTS
4-1 Bile-tolerant gram-negative bacteria
4-1-1 Sample preparation and pre-incubation

Prepare a sample using a 1 in 10 dilution of not less than 1 g of the product to be examined as described in Microbial enu-
meration tests, but using casein soya bean digest broth as the chosen diluent, mix and incubate at 20 — 25°C for a time sufficient
to resuscitate the bacteria but not sufficient to encourage multiplication of the organisms (usually 2 hours but not more than 5
hours).
4-1-2 Test for absence

Unless otherwise prescribed use the volume corresponding to Ig of the product, as prepared in 4-1-1 to inoculate enterobacte-
ria enrichment broth-Mossel. Incubate at 30 — 35°C for 24 — 48 hours. Subculture on plates of violet red bile glucose agar. In-
cubate at 30 - 35°C for 18 — 24 hours.

The product complies with the test if there is no growth of colonies.



4-1-3 Quantitative test
4-1-3-1 Selection and subculture

Inoculate suitable quantities of enterobacteria enrichment broth-Mossel with the preparation as described under 4-1-1 and/or
dilutions of it containing respectively 0.1 g, 0.01 g and 0.001 g (or 0.1 mL, 0.01 mL and 0.001 mL) of the product to be exam-
ined. Incubate at 30 — 35°C for 24 — 48 hours. Subculture each of the cultures on a plate of violet red bile glucose agar. Incubate
at 30 — 35°C for 18 — 24 hours.
4-1-3-2 Interpretation

Growth of colonies constitutes a positive result. Note the smallest quantity of the product that gives a positive result and the
largest quantity that gives a negative result. Determine from Table 4.05-11 -2 the probable number of bacteria.

Table 4.05-11-2  Interpretation of results

Results for each quantity of product Probable number of bacteria
0.1gor0.1 mL 0.01 g or 0.0 mL | 0.001 g or 0.001 mL | Per gram or mL of product
+ + + more than 10°
+ e less than 10° and more than 10?
+ — — less than 10”and more than 10 o
- - — less than 10

4-2 Escherichia coli
4-2-1 Sample preparation and pre-incubation

Prepare a sample using a 1 in 10 dilution of not less than 1 g of the product to be examined as described in Microbial enu-
meration tests and use 10 mL or the quantity corresponding to 1 g or 1 mL to inoculate a suitable amount (determined as de-
scribed under 3-4) of casein soya bean digest broth, mix and incubate at 30 — 35°C for 18 — 24 hours.
4-2-2 Selection and subculture

Shake the container, transfer 1 mL of casein soya bean digest broth to 100 mL of MacConkey broth and incubate at 42 — 44°C
for 24 — 48 hours. Subculture on a plate of MacConkey agar at 30 — 35°C for 18 — 72 hours.
4-2-3 Interpretation

Growth of colonies indicates the possible presence of £. coli. This is confirmed by identification tests.

The product complies with the test if no colonies are present or if the identification tests are negative.
4-3 Salmonella
4-3-1 Sample preparation and pre-incubation

Prepare the product to be examined as described in Microbial enumeration tests and use the quantity corresponding to not less
than 10 g or 10 mL to inoculate a suitable amount (determined as described under 3-4) of casein soya bean digest broth, mix and
incubate at 30 — 35°C for 18 — 24 hours.
4-3-2 Selection and subculture

Transfer 0.1 mL of casein soya bean digest broth to 10 mL of Rappaport Vassiliadis Salmonella enrichment broth and incu-
bate at 30 — 35°C for 18 — 24 hours. Subculture on plates of xylose, lysine, deoxycholate agar. Incubate at 30 — 35°C for 18 — 48
hours.
4-3-3 Interpretation

The possible presence of Salmonella is indicated by the growth of well-developed, red colonies, with or without black centres.
This is confirmed by identification tests.

The product complies with the test if colonies of the types described are not present or if the confirmatory identification tests
are negative.
4-4 Pseudomonas aeruginosa
4-4-1 Sample preparation and pre-incubation

Prepare a sample using a 1 in 10 dilution of not less than 1 g of the product to be examined as described in Microbial enu-
meration tests and use 10 mL or the quantity corresponding to 1 g or 1 mL to inoculate a suitable amount (determined as de-
scribed under 3-4) of casein soya bean digest broth and mix. When testing transdermal patches, filter the volume of sample cor-
responding to 1 patch of the preparation described in Microbial enumeration tests (4-5-1) through a sterile filter membrane and
place in 100 mL of casein soya bean digest broth. Incubate at 30 — 35°C for 18 — 24 hours.
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4-4-2 Selection and subculture

Subculture on a plate of cetrimide agar and incubate at 30 — 35°C for 18 - 72 hours.
4-4-3 Interpretation

Growth of colonies indicates the possible presence of P. aeruginosa. This is confirmed by identification tests.

The product complies with the test if colonies are not present or if the confirmatory identification tests are negative.
4-5 Staphylococcus aureus
4-5-1 Sample preparation and pre-incubation

Prepare a sample using a ! in 10 dilution of not less than 1 g of the product to be examined as described in Microbial enu-
meration tests and use 10 mL or the quantity corresponding to 1 g or 1 mL to inoculate a suitable amount (determined as de-
scribed under 3-4) of casein soya bean digest broth and homogenise. When testing transdermal patches, filter the volume of
sample corresponding to | patch of the preparation described in Microbial enumeration tests (4-5-1) through a sterile filter
membrane and place in 100 mL of casein soya bean digest broth. Incubate at 30 — 35°C for 18 — 24 hours.
4-5-2 Selection and subculture

Subculture on a plate of mannitol salt agar and incubate at 30 — 35°C for 18 — 72 hours.
4-5-3 Interpretation

The possible presence of S. aureus is indicated by the growth of yellow/white colonies surrounded by a yellow zone. This is
confirmed by identification tests.

The product complies with the test if colonies of the types described are not present or if the confirmatory identification tests
are negative.
4-6 Clostridia
4-6-1 Sample preparation and heat treatment

Prepare the product to be examined as described in Microbial enumeration tests.

Take 2 equal portions corresponding to not less than 1 g or 1 mL of the product to be examined. Heat 1 portion at 80°C for 10
min and cool rapidly. Do not heat the other portion.
4-6-2 Selection and subculture

Transfer *the quantity corresponding to 1 g or 1 mL of the product to be examined from, each of the mixed portions to 2
containers (38 mm x 200 mm) or other containers containing 100 mL of reinforced medium for Clostridia. Incubate under an-
aerobic conditions at 30 — 35°C for 48 hours. After incubation, make subcultures from each tube on Columbia agar and incubate
under anaerobic conditions at 30 — 35°C for 48 hours.
4-6-3 Interpretation

The occurrence of anaerobic growth of rods (with or without endospores) giving a negative catalase reaction indicates the
presence of Clostridia.

If no anaerobic growth of micro-organisms is detected on Columbia agar or the catalase test is positive, the product complies
with the test.
4-7 Candida albicans
4-7-1 Sample preparation and pre-incubation

Prepare the product to be examined as described in Microbial enumeration tests and use 10 mL or the quantity corresponding
to not less than 1 g or 1 mL to inoculate 100 mL of Sabouraud-dextrose broth and mix. Incubate at 30 — 35°C for 3-5 days.
4-7-2 Selection and subculture )

Subculture on a plate of Sabouraud-dextrose agar and incubate at 30 — 35°C for 24 — 48 hours.
4-7-3 Interpretation

Growth of white colonies may indicate the presence of C. a/bicans. This is confirmed by identification tests.

The product complies with the test if such colonies are not present or if the confirmatory identification tests are negative.

The following section is given for information.

5 RECOMMENDED SOLUTIONS AND CULTURE MEDIA

The following solutions and culture media have been found satisfactory for the purposes for which they are prescribed in the
test for microbial contamination in the Pharmacopoeia. Other media may be used if they have similar growth promoting and in-
hibitory properties.

Stock buffer solution. Transfer 34 g of potassium dihydrogen phosphate to a 1000 mL volumetric flask, dissolve in 500 mL of
purified water, adjust to pH 7.2 + 0.2 with sodium hydroxide, add purified water to volume and mix. Dispense in containers and
sterilize. Store at a temperature of 2 — 8°C.



Phosphate buffer solution pH 7.2
Prepare a mixture of purified water and stock buffer solution (800:1 V/}) and sterilize.

Buffered sodium chloride-peptone solution pH 7.0

Potassium dihydrogen phosphate 36g
Disodium hydrogen phosphate dihydrate 7.2 gequivalent to

0.067 mol phosphate
Sodium chloride 43¢
Peptone (meat or casein) 1.0g
Purified water 1000 mL

Sterilize in an autoclave using a validated cycle.

Casein soya bean digest broth

Pancreatic digest of casein 17.0g
Papaic digest of soya bean 30g
Sodium chloride 50¢g
Dipotassium hydrogen phosphate 25¢g
Glucose monohydrate 25¢g
Purified water 1000 mL

Adjust the pH so that after sterilization it is 7.3 = 0.2 at 25°C. Sterilize in an autoclave using a validated cycle.

Casein soya bean digest agar

Pancreatic digest of casein 15.0g
Papaic digest of soya bean 50¢g
Sodium chloride 50g
Agar 150¢g
Purified water 1000 mL

Adjust the pH so that after sterilization it is 7.3 + 0.2 at 25°C. Sterilize in an autoclave using a validated cycle.

Sabouraud-dextrose agar
Glucose 400g
Mixture of peptic digest of animal tissue and pancreatic digest 100 g
of casein (1:1)
Agar 15.0g
Purified water 1000 mL
Adjust the pH so that after sterilization it is 5.6 = 0.2 at 25°C. Sterilize in an autoclave using a validated cycle.

Potato dextrose agar

Infusion from potatoes 200 g
Glucose 200¢g
Agar 150g
Purified water 1000 mL

Adjust the pH so that after sterilization it is 5.6 + 0.2 at 25°C. Sterilize in an autoclave using a validated cycle.

Sabouraud- dextrose broth

Glucose 200¢g
Mixture of peptic digest of animal tissue and pancreatic digest ~ 10.0 g
of casein (1:1)

Purified water 1000 mL

Adjust the pH so that after sterilization it is 5.6 + 0.2 at 25°C. Sterilize in an autoclave using a validated cycle.



Enterobacteria enrichment broth-Mossel

Pancreatic digest of gelatin 100g
Glucose monohydrate 50g
Dehydrated ox bile 20.0 g
Potassium dihydrogen phosphate 20¢g
Disodium hydrogen phosphate dihydrate 8.0¢g
Brilliant green 15 mg
Purified water 1000 mL

Adjust the pH so that after heating it is 7.2 + 0.2 at 25°C. Heat at 100°C for 30 min and cool immediately.

Violet red bile glucose agar

Yeast extract 30g
Pancreatic digest of gelatin 7.0 g
Bile salts 1.5g
Sodium chloride 50g
Glucose monohydrate 10.0 g
Agar 150¢g
Neutral red 30 mg
Crystal violet 2 mg
Purified water 1000 mL

Adjust the pH so that after heating it is 7.4 = 0.2 at 25°C. Heat to boiling; do not heat in an autoclave.

MacConkey broth

Pancreatic digest of gelatin 200 ¢g
Lactose monohydrate 100 ¢g
Dehydrated ox bile 50¢g
Bromocresol purple 10 mg
Purified water 1000 mL.

Adjust the pH so that after sterilization it is 7.3 + 0.2 at 25°C. Sterilize in an autoclave using a validated cycle.

MacConkey agar

Pancreatic digest of gelatin 170 g
Peptones (meat and casein) 30g
Lactose monohydrate 10.0 g
Sodium chloride 50¢g
Bile salts 1.5¢
Agar 135¢g
Neutral red 30.0 mg
Crystal violet 1 mg
Purified water 1000 mL

Adjust the pH so that after sterilization it is 7.1 + 0.2 at 25°C. Boil for 1 min with constant shaking then sterilize in an auto-

clave using a validated cycle.

Rappaport Vassiliadis Salmonella Enrichment Broth

Soya peptone 45¢g
Magnesium chloride hexahydrate 290 g
Sodium chloride 8.0g
Dipotassium hydrogen phosphate 04¢g
Potassium dihydrogen phosphate 06¢g
Malachite green 36 mg
Purified water 1000 mL

Dissolve, warming slightly. Sterilize in an autoclave using a validated cycle, at a temperature not exceeding 115°C. The pH is
to be 5.2+ 0.2 at 25°C after heating and autoclaving.
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Xylose, lysine, deoxycholate agar

Xylose 3.5 g
L-Lysine 50g
Lactose monohydrate 75¢
Sucrose 75¢g
Sodium chloride 50g
Yeast extract 30g
Phenol red 80 mg
Agar 135¢g
Sodium deoxycholate 25¢g
Sodium thiosulfate 68¢g
Ammonium iron (III) citrate 08¢
Purified water 1000 mL

Adjust the pH so that after heating it is 7.4 + 0.2 at 25°C. Heat to boiling, cool to 50°C and pour into Petri dishes. Do not heat
in an autoclave.

Cetrimide agar

Pancreatic digest of gelatin 200¢g
Magnesium chloride l4g
Dipotassium sulfate 100 g
Cetrimide 03¢g
Agar 136¢g
Purified water 1000 mL
Glycerol 10.0 mL

Heat to boiling for 1 min with shaking. Adjust the pH so that after sterilization it is 7.2 = 0.2 at 25°C. Sterilize in an autoclave
using a validated cycle.

Mannitol salt agar

Pancreatic digest of casein 50g
Peptic digest of animal tissue 50¢g
Beef extract 1.0g
D-Mannitol 100 g
Sodium chloride 750 g
Agar 150g
Phenol red 25 mg
Purified water 1000 mL

Heat to boiling for 1 min with shaking. Adjust the pH so that after sterilization it is 7.4 = 0.2 at 25°C. Sterilize in an autoclave
using a validated cycle.

Reinforced medium for Clostridia

Beef extract 100 g
Peptone 100 g
Yeast extract 30g
Soluble starch 1.0g
Glucose monohydrate 50g
Cysteine hydrochloride 05¢g
Sodium chloride 50¢g
Sodium acetate 30g
Agar 05¢g
Purified water 1000 mL

Hydrate the agar, dissolve by heating to boiling with continuous stirring. If necessary, adjust the pH so that after sterilization it
is about 6.8 + 0.2 at 25°C. Sterilize in an autoclave using a validated cycle.

Columbia agar
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Pancreatic digest of casein 10.0g

Meat peptic digest 50g
Heart pancreatic digest 30g
Yeast extract 50g
Comn starch 10g
Sodium chloride 50g
Agar, according to gelling power 100gto 15.0 g
Purified water 1000 mL

Hydrate the agar, dissolve by heating to boiling with continuous stirring. If necessary, adjust the pH so that after sterilization it
is 7.3 £ 0.2 at 25°C. Sterilize in an autoclave using a validated cycle. Allow to cool to 45 ~ 50°C; add, where necessary, gen-
tamicin sulfate corresponding to 20 mg of gentamicin base and pour into Petri dishes.



12. Microbial Attributes of Nonsterile Pharmaceutical Products

This test is harmonized with the European Pharmacopoeia and the U.S. Pharmacopeia. The parts of the text that are
not harmonized are marked with symbols (* ).

The presence of certain micro-organisms in non-sterile preparations may have the potential to reduce or even
inactivate the therapeutic activity of the product and has a potential to adversely affect the health of the patient.
Manufacturers have therefore to ensure a low bioburden of finished dosage forms by implementing current guidelines on
Good Manufacturing Practice during the manufacture, storage and distribution of pharmaceutical preparations.® This
chapter provides guidelines for acceptable limits of viable micro-organisms (bacteria and fungi) existing in raw
materials and nonsterile pharmaceutical products., Microbial examination of non-sterile products is performed
according to the methods given in Microbiological Examination of Non-sterile Products <4.05> on Microbial
Enumeration Tests and Tests for Specified Micro-organisms. ®*When these tests are carried out, a microbial control
program must be established as an important part of the quality management system of the product. Personnel
responsible for conducting the tests should have specialized training in microbiology, biosafety measures and in the
interpretation of the testing results. 4

*1. Definitions

1.1 Non-sterile pharmaceutical products: Non-sterile drugs shown in monographs of the JP and non-sterile finished
dosage forms.

1.2 Raw materials: All materials, including raw ingredients and excipients, used for the preparation of drugs, except
for water and gases.

1.3 Bioburden: Number and type of viable micro-organisms existing in non-sterile pharmaceutical products.

1.4 Action levels: Established bioburden levels that require immediate follow-up and corrective action if they are
exceeded.

1.5 Alert levels: Established bioburden levels that give early warning of a potential drift from normal bioburden level,
but which are not necessary grounds for definitive corrective action, though they may require follow-up investigation.
1.6 Quality management system: The procedures, operation methods and organizational structure of a manufacturer
(including responsibilities, authorities and relationships between these) needed to implement quality management.

2. Scope
In general, the test for total viable aerobic count is not applied to drugs containing viable micro-organisms as an
active ingredient.

3. Sampling plan and frequency of testing
3.1 Sampling methods

Microbial contaminants are usually not uniformly distributed throughout the batches of non-sterile pharmaceutical
products or raw materials. A biased sampling plan, therefore, cannot be used to estimate the real bioburden in the
product. A sampling plan which can properly reflect the status of the product batch should be established on the basis
of the bioburden data obtained by retrospective validation and/or concurrent validation. In general, a mixture of
samples randomly taken from at least different three portions, almost the same amount for each portion, is used for the
tests of the product. When the sampling is difficult in a clean area, special care is required during sampling to avoid
introducing microbial contamination into the product or affecting the nature of the product bioburden. If it is
confirmed that the product bioburden is stable for a certain period, as in the case of non-aqueous or dried products, it is
not necessary to do the tests, immediately after the sampling.
3.2 Testing frequency

The frequency of the tests should be established on the basis of a variety of factors unless otherwise specified. These
factors include:
a) Dosage forms of non-sterile pharmaceutical products (usage);
b) Manufacturing processes;
¢) Manufacturing frequency;
d) Characteristics of raw materials (natural raw material, synthetic compound, etc.);
e) Batch sizes;



f) Variations in bioburden estimates (changes in batches, seasonal variations, etc.);

g) Changes affecting the product bioburden (changes in manufacturing process, supplier of raw materials, batch
number of raw materials, etc.);

h) Others.

In general, the tests may be performed at a high frequency during the initial production of a drug to get information
on the microbiological attributes of the product or raw materials used for the production. However, this frequency may
be reduced as bioburden data are accumulated through retrospective validation and/or concurrent validation. For
example, the tests may be performed at a frequency based on time (e.g., weekly, monthly or seasonally), or on
alternate batches.

4. Microbial control program ;

When the “Microbiological Examination of Non-Sterile Products <4.05> is applied to a non-sterile pharmaceutical
product, the methods for the recovery, cultivation and estimation of the bioburden from the product must be validated
and a “Microbial control program” covering the items listed below must be prepared.

a) Subject pharmaceutical name (product name);

b) Frequency of sampling and testing;

¢) Sampling methods (including responsible person, quantity, environment, etc. for sampling);

d) Transfer methods of the samples to the testing area (including storage condition until the tests);

¢) Treatment of the samples (recovery methods of microbial contaminants);

f) Enumeration of viable micro-organisms (including testing quantity, culture media, growth-supporting test of the
media, culturing methods, etc.);

g) Detection of specified micro-organisms (including testing quantity, culture media, growth-supporting test of the
media, culturing methods, etc.);

h) Estimation of the number of and characterization of microbial contaminants;

i) Establishment of “Microbial acceptance criteria” (including alert level and action level);

j) Actions to be taken when the levels exceed “Microbial acceptance criteria”;

k) Persons responsible for the testing and evaluation, etc.;

1) Other necessary items,

5. Microbial aceeptance criteria for non-sterile pharmaceutical products

By establishing “Microbial acceptance criteria” for non-sterile pharmaceutical products based upon the total aerobic
microbial count (TAMC) and the total combined yeasts/moulds count (TYMC), ®it is possible to evaluate at the initial
processing stage of the product whether the microbiological quality of the raw materials is adequate or not.
Furthermore, it is then possible to implement appropriate corrective action as needed to maintain or improve the
microbiological quality of the product. , The target limits of microbial levels for raw materials (synthetic compounds
and minerals) are shown in Table 1.

*In general, synthetic compounds have low bioburden levels due to the high temperatures, organic solvents, etc.,
used in their manufacturing processes. Raw materials originated from plants and animals in general have higher
bioburdens than synthetic compounds.

The microbial quality of the city water or purified water used in the processing of active ingredients or non-sterile
pharmaceuticals may have a direct effect on the quality of the finished dosage form. This means it is necessary to keep
the level of microbial contaminants in the water as low as possible. 4

Acceptance criteria for microbiological quality for non-sterile finished dosage forms are shown in Table 2. *These
microbial limits are based primarily on the type of dosage form, water activity, and so on. For oral liquids and
pharmaceutical products having a high water activity, in general, low microbial acceptance criteria are given. 4

Table 1. Acceptance criteria for Microbiological Quality of Non-Sterile Substances for Pharmaceutical use

Total Aerobic Total Combined
Microbial Count Yeasts/Moulds Count
(CFU/g or CFU/ mL) (CFU/g or CFU/ mL)

Substances for pharmaceutical use 10° 10




Table 2 includes a list of specified micro-organisms for which acceptance criteria are set. The list is not necessarily
exhaustive and for a given preparation it may be necessary to test for other micro-organisms depending on the nature of
the starting materials and the manufacturing process.

Table 2. — Acceptance criteria for microbiological quality of non-sterile dosage forms

Total Aerobic Total Combined
Route of administration Microbial Count Yeasts/Moulds Count Specified Micro-organism
(CFU/g or CFU/ mL) (CFU/g or CFU/ mL)

Non-aqueous 10° 107 Absence of Escherichia coli

preparations for oral use (I gorlmL)

Aqueous preparations 10° 10" Absence of Escherichia coli

for oral use (1 gorlml)

Rectal use 10° 10° -

Oromucosal use 10 10’ Absence of Staphylococcus aureus

Gingival use (Igorlml)

Cutaneous use A;bsence olefseudomonas aeruginosa

Nasal use (Igor I'mlL)

Auricular use

Vaginal use 10° 10' Absence of Pseudomonas aeruginosa
(I gor 1 mL)
Absence of Staphylococcus aureus
(lgorlml)
Absence of Candida albicans
(lgorlml)

Transdermal patches 107 10' Absence of Staphylococcus aureus

(limits for one patch (1 patch)

including adhesive layer Absence of Pseudomonas aeruginosa

and backing) (1 patch)

Inhalation use (special 10° 10' Absence of Staphylococcus aureus

requirements apply to
liquid preparations for
nebulization)

(lgoriml)

Absence of Pseudomonas aeruginosa
(Igorlml)

Absence of bile-tolerant gram-negative
bacteria (1g or 1 mL)

If it has been shown that none of the prescribed tests will allow valid enumeration of micro-organisms at the level
prescribed, a validated method with a limit of detection as close as possible to the indicated acceptance criterion is
used.

In addition to the micro-organisms listed in Table 2, the significance of other micro-organisms recovered should be
evaluated in terms of:

e the use of the product: hazard varies according to the route of administration (eye, nose, respiratory tract);

e the nature of the product: does the product support growth, does it have adequate antimicrobial preservation?
e the method of application;

= the intended recipient: risk may differ for neonates, infants, the debilitated

e use of immunosuppressive agents, corticosteroids;

e presence of disease, wounds, organ damage.

Where warranted, a risk-based assessment of the relevant factors is conducted by personnel with specialized training
in microbiology and the interpretation of microbiological data. For raw materials, the assessment takes account of
processing to which the product is subjected, the current technology of testing and the availability of materials of the



desired quality. Acceptance criteria are based on individual results or on the average of replicate counts when replicate
counts are performed (e.g. direct plating methods).
When an acceptance criterion for microbiological quality is prescribed it is interpreted as follows:

— 10" CFU: maximum acceptable count = 20,
— 107 CFU: maximum acceptable count = 200,
— 10’ CFU: maximum acceptable count = 2000, and so forth.

*6. Acceptance criteria for herbal drugs

Target limits of microbial contamination for herbal drugs and herbal drug containing preparations are shown in
Table 3. Category 1 indicates herbal drugs and their preparations to which boiling water is added before use, and
category 2 indicates other herbal drugs and their preparations. In this guideline, enterobacteria and other gram-negative
bacteria, Escherichia coli, Salmonella, and Staphylococcus aureus are mentioned as specified micro-organisms, but
other micro-organisms such as certain species of Bacillus cereus, Clostridia, Pseudomonas, Burkholderia, Asperigillus
and Enterobacter species are also necessary to be tested depending on the origin of the herbal drug raw materials or
the preparation method of the preparations. ¢

®Table3.  Acceptance criteria for herbal drugs and their preparations

Mi . Category 1 Category 2

ViCro-orgamsms (CFU/gor CFU/mL)  (CFU/g or CFU/ mL)
Aerobic bacteria 10 10°
Molds and yeasts 10* 10°
Enterobacteria and other 3

. . # 10
gram-negative bacteria

Escherichia coli 10* Not detected
Salmonella Not detected Not detected
Staphylococcus aureus % %

s : The limits are not specified. ¢
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HEHBEE SN ARELBERLEHT 20, ULk
ATFIRCTHET 5.

B, RERCHCAHEDIX, BOOYAF——Fuy b
CHLOBKE S AEBLI VWIS, Y-Foy MEEEH
FHE (O-Fay b AFL) RABVWCERTS. HERVE
HOBRBEICOWVT, F405-1-1 WRTEHETCEAZR
BN EEET 5.

SEHESEOATIZE, pH 70 ONT + r BEEBEHERL
i pH 7.2 @) YEEBRE A FV: 5. Aspergillus wiger DNLF
BB XELOIE, FHERISE) Y VR—1 80 & 005 %
MATS BV BEWIE 2 BREUA, X 2 ~ 8°C B
T AHEEE 24 BRLMICH 5. Aspergillus niger X143 Ba-
cillus subtilis OFREBBOFHEFRFFARLCERT S
by, BTREICUIFRBERLHREL, BEERs L
THEHTE L. ThEhoBEHTE, FESATEFHMAL 2
~ 8°C TRETEA.

4.3, BEMEWER
MBI Z WS 57201, REORD Y KHEFEE My

TRETRRBET EET 5. BEDORTFb-> THLZ5 LW

4.4, IEHbMEEE

HIRAERERICOWTEN y FTE KRBT 5. T/, @EG
FEH I B L Y AR L AEBC OV, AR Sy 7T
LIZHRERT A,

£ A05-T-1 WRTHEWOLH (100 CFU LLF) % v
AVC—2 - A¥L Y - ¥4I X MEHO—EE, VA — -
HEAY FATVz A VI FIEHRUS TU— - TR E
H T CEROTFRIERT A, M LB RRELO
—HIILFRAE R, £ 405-1-1 IORLAZBCEREH
BETL.

B Y5 R, B O BB BINERIL S W EiE
DEHEED 172 #6 2 BUATRT IR S 2V, FEEE
BEAVTRET LS8, AUV BESE /Y FT
VB onkzRELRSOREFXREThE RS 2w

WS T, FHEIRB SN/ Y FTHEICES
NARFERSOREVFEZD LTI L.

4.5, HEGFHET COREEDESY
4.5.1. REORA

HEOWEFE I, HBRESODWIFOEEICERET L. UT

WERLAZWThOFRLMETEALOTRVEEIE, Bk

Hika it s,

KEMRSE

WERELG% pH 70 OT7 MV EERER, pH72 0 ¥
BRERELIVAC—Y - ¥AL > - ¥4 Y2 X MNERMTER
XEFRT S EFIE 10 BERELALT ). LELLIE,
pH 6 ~ 8 KHAET S, SR 5FRILELBERRALE
R CHET .
KICFRBOFEERS

BEAGY pH70 o7+ EEBER, pH72 09 v
BBERLEVAVC =Y - H¥A Y - ¥4 T x A MERITES
S5 (EEIE 0 EEREEHAETS). SRLLT (T2
ol BAIEFERY M=+ 80 (BE 1 /L) DX %
REBEHMEMZ A EHTEL. LELLIF, pHE ~ 8
ICHAET L. LR HERPLELBAGUR UERE CHET
5.

IEEaA

BB O A BWEA LI ) AF VEA Y 70 VITERT
L, i, $ELZ ST 40°C T BISNHBRIEETH 45°C
BF) CRLagPLhEEOFRY vv~<—} 80 Xidftodk
HEEOFTMEEALHVTREGT 2. LELZLITKEF TR
ErRb L PO ERROBANTS. EELAFTRErH0 00
OMEL TN, EBRESO 10 FHFFREFHET 5. Ak
VERBREOBMTREYRLLNFCHERCENTS. EY
RBEOFRY) vV~ 80, I oIEMEY O R IEER
PECRULFRECACT, BiK 10 BEREFTRVI-HEL
Th v,

IT7 Y~ WO LB

ST HEENCA YT T 74V —RBRALES 6L LR
HROOL-OICHATSENCET. SHBRES»S, £28H 1
VI EREEO-EEOVThPEHCS.
BEWI Y F

BEW Sy FORERE (sS4 7—") 2WOkE,
HHEMEF EMECLTEEY 7 AERE 79 AF v 7 b —
DEIZEC. Sy FREFANET L0 Cols, BRELC
ZIMEWE (AXITEEY—¥) THERYES. Ky
— k80 RUO/RXRBL Y F R Y OREILAZ SRS EDR
BLIHEREIS Sy 528 1L, 2% CEd 30 SHEBEL (RE
3T 5B,
4.5.2. BEEBRUHFR

100 CFU UTOBEE*B 0I5B0 RBREBEE
T ASATHBELARBERUHRE REEL&42w)
5. BT ARBEESE ORI, BEERED 1 % 82
T L.
HErOOXRETRLMAEYRISERELB LD, LK
WHRFOHRBEEY AV TRET 5. HEEE LTEERED
7o, BAECHEREORBREXFL 2 vEEE, FILEY
HREBFIEART TS,

AEHZ X ARERIEASEIT S eI, B, FRX
EAHADOHIIRBABEELZNZ TS Lv.
4.5.3. REEEOHHFEx

4.5.2. U 4.5 4 R L -FIRICHE» TREREZ TV, &5
T SBER S ERE, dB»LERSEEE & et
5.

EHEFMEEN LSS FEED O OBIEHEDS, HE»S



OEERD 172 REB0O%H4E) &, ELUERREL0DI,
SEBWEOFERLERTA. FEOETITZ, #WaE (1)
HRELEELOME, (2) BREHXE—EN2PiH0R
RE~oFm, (3) B8, Lk (4) LEoFEoHELE
bedgEns. FHA  HAEAOFEELPHT 540, G
MEeBVBIERTES (F# 405-1-2). PHFL, EEL
oHRREOLE LT, TRELEVEEWISENT 5. hE
Huizigal, ToFR L BEDICH T FEN I L%,
WA ST TR AAORE NI /T T v 7 RBTHRET 5.
B2 PHEIRELTERZVWESIE, TOESOLOFHE
ERORDK, BREISHTERVWERRT. LMo T.
FOBPHFEBH L FAMOFESLZOESHIC L > THERENRT
WAIRIRV X EZ B LAL, FOESFIhLOHE
Wo—BxBET 20T, RBREKRUIIOEKRIIBEL 2w
TR HLOT, BEPOREL TOFEHELAE-TR
LIERVBETREYTS.
4.5.4, HEFET TOMEDHEIUR

£ 4.05-1I-1 KRBRENR TV ABMAEY I L ICRHMICRET
A, BNMLEBEDOA Y HRICHET 5.
4541, A>T T4a—%k
AYTSr74NT—I1E, L 045 um UTF O b 0% g
Th, 74NF—OWEE, EEBREBEOERSICE > THREHE
BOPEBEALZVE) CEELCGEIRYT S, K 405-1-1
OEEBT LI I BOA VTSI T7 4V —FFVE.
4.5.1. ~ 4.5.3.0RFEEBHVICHBLLAHOAE (7T
EThHhhIEERO 1 ¢ 48, RIZHOEFOEENITH
ENLBEWFNUT) 23 A7 745 —CHBLTHED
IABL, BEDFRETCA VTS 7405 — %k T 5.
AYTSUT 4N —%, BIFREHEDE (total aerobic
microbial count ; TAMC) fiEB LTy A Y-V - Hh¥EAS
YA YA VA YT UEBOEREIL, REHK (total
combined yeasts/moulds count ; TYMC) R E LTH 7
O— - FTFEOEH 7 UEBOKRMIBY. £405-1-1
R & TR B, £EBRHETA.
4.5.4.2. HoT ERE

BT rERER, BRI LTS LD 2 HOFIR
PHCTERL, #RIFNThoFRONERKOTYEY
Hwb.
4.5.4.2.1. H> 7 o FHRERE

EE9Icm OV IMEERAT 554, 4.5.1. ~ 4.5.3
DRBEBVICABLARAEY 1ol 9ETA. Zhilds
LD 45°C UTIRRLAZ 15 ~20mL oY f ¥~ -
HEAY - FAVL AN A Y7 B IEF TO— - T F o
HrFUERTREATAS., LORELAMYITHACVLEE,
FRIRUTH 7 VB RZINT 5. & 405-1-1 2%
AR L ARl 2 oty MEfva,

£ 405-1-1 WRLASZH TEREHAZEET L. EnT
CUHBOERTYY L), REHEFELTA
4.5.4.2.2. AT FHRERSHKE

EE 9cm ONMY)VMEFERTAHEE 15 ~ 20 mL ©
VAV =Y - HEA Y - FAV 2 A VA YT RIS T o
— - TEUEH VT VAR 45°C TR TELs ¢, #
2E, BEAFy ¥ iy PUERSZOP CEREHOREY
WIREEL. I RELAMYMEFRGAESE, FhiZGL

THYF VEREYBINT S, K 405-1-1 KB /BEY
TS REDL 2 HORYYMER S, 4.5.1. ~ 4.5,
JORMEBVERAALHAML, F0 01 mL BEXERL
PEL CTEBEMSEIIETS. 4.5.4.2. 1. 08EEBHIC
BEL, WET5.

4.5.4.3. BFEH (MPN) &

MPN BEORBERVIEREE, A2 TS5 Y7405 —ENiL
BT ERELD LS - TwE, BICAUOREIH LT
FBHEEIEV. IN60BHOMLDIC, MPN EIXfcHET
ELHFEFLZVRETTO TAMC OfigKBAVHh s, K
EEBETLESE, UTFTOX3 10T,

4.5.1. ~ 4.5.3.0RWEBYI, BROLLED 3
B 10 BEMARANLHAENT L. SFRER,~STATN
lg i 1ml ¥F2%&h, vAE—Y - p¥f Y- 4T
A MEHAT 9 ~ 10 mL Ao Twh 3 AORBEILEh+
NERT 5. LBEGIE, FUULS—) 80 Ok hRERE
HH, EmBARORNEH 2 HBH IIFNT 528 ATE 5.
LizAS> T, 3 BEREOFRFRMEARL 56101, 9 KOR
BEICEET LIS,

ETOREEY 30 ~ 35°C T 3 HE»Ez 2vHifsEsE
ThH, WHEREKOBHI L > THROWEFBEED 2 V2T H
PRBEE, RILBHBIEVAEY—Y ¥ - L TR
b EHICBEER, FILRET 1 ~ 2 BREEEL, 2
NoEOBEEYHVS. £ 4.05-1-3 POHBEES 1 g ik
1 mL B9 OREMOBREREERD 5.

4.6. BRREUHE

AT T 74Ny — NS U7 RGOS R R
THLE, W ThoRBEEOFESHAES, 4.5.2. TEHEL
ZBEFEE L WHBOFIED 172 ~ 2 #LUATRITH
B b, MPN EOBSERHERT A & &, BEHOFN
i, HEILHBONLEED 95 % EERRAOHEBATE
ThiEn b,

R LAvThoFkicswTh, BER0 5 1 WET
bERoEEIFHLVBEEIE, ERIIELE( A FEE
REEGTHRXRBT 5,

5. HISOHE
5.1. RBEE

FNCHET A 00Id, EROFEEY - CHRIEL /o35
WHD 10 g X2 10 mL ZHVA. 27— LEROREE
XxBEEE, 10 FERIRENS. BRIy FI1E, 10 2%y
FRIEMD.

ROX S HEGFTRE SN DEER, RERFROT &
TEL SN B EEA, 7 eaE, EEAD 4709
DOEEEH 1 mg UT, X3 1 g b5k 1 mL R5ENT
TRFRENTLRWEAD) H7:0 OFERE) 1 mg K.
b OEE, BERRHORIER, 250 10 H58UT
10g 5L 10 mL KFETLIELD DL v LD
5.

FEY LTERShAHETE, REOBBYHH B,
ey b4 XHFEELDA S (F2bb, 1000 mL X i
1000 g i) HBAEIIE, LDASREIBEShTWERL
WBIESZEHIZVBY, REBREFT IO 1% T 5.

Oy FEESLTYDLO0BKEAT 200 kiE (B2 ITEK
BRECHELNIEMN OLS2EGTE, EBEI 2 B,



REHEH 100 RFBOBAIT 1| BEEKROTIEHFTE 5.
Ay FRIEAOIMES,» S, BEEBICEE 2 RUH

F. PEEORELBA-DIC, TOLRBROBEBRONEYLIR
5T 5.

5.2. HROHERE

5.2.1. A>»TF5 T4 02—k

TANG — 2RI IEHFTEL LS ICRETShTw3
ZAEEFHVE. A LERINZEBYIIESEMNTEN
RFETRBEHAEL, B2 2 HOAYTI T4V —
DEAIBLTELILSBT . BEEIHERENLFEICHE
5T, BT AN —%%kET 5.

LEDOAYTI 7407 —id, TAMC OUBEDZHIZY
A= - HEL Y - FA VA bH 7 U BBOERIC, 1o
DIEDACTS T 4N =%, TYMC QBEDDIC
Fru— - TS T rRBOEMIIET. vAE-T -
HELY  FAT 2 AN YT UHEME 30 ~ 35°C T 3 ~
5 HE, #7o— - TRYES FUEREY 20 ~ 5°C T
5 ~7 BREEHETA. BE 1g Vi1 ml B4 0EEK
BT 5.

BERN Ay F2REET 5 E 54, 4.5 KERSATY
LHMED 10 % BT 0% 2 MOBEA TS 74 My —
THAICHBTE. L HOAY TS 7405 -3 TAMC
OEMD DI A= - FEL Y - FA T2 AN T
BEHICBL, ox 757 405 -1k TYMC OFllio
P T U~ - T S T RIS
5.2.2. hrT7 ¥Rk
5.2.2.1. ho7 CERERE

RSN EBYICESES RSN HETRALH
Hyh., ThThoE#icdl, FRERILCS2ES 2
BOXVIMAEETSL. VAE—Y - 3¥L 2 - ¥4Iz
M T UKL 30 ~35°C T3~ 5 HEEEL, ¥7
O RS T R 20 ~ 25°C T 5 ~ 7 A
Bt 5. KEHH TAMC TIE 250 K, TYMC Tt 50
RGBT, PORLEVERBCRIBEREOS v 7 e R
UHT. BRI ICHBOBRTYHE LD, B8R 1 ¢ Xk 1
mL B OEERERET 5.
5.2.2.2. h7  FEREmEKE

AEBENLEB D ICEGENRERLFETHE LA
Bz, ThFRoEicdL, SRR daEd 2
Mo MxHEEST S, EERCERROERE, 7v 7>
FHERECERINTWLEBI7S.

5.2.3. REHE

LIREBENEBY CHEAI RN HFETRE LA
L, HFRTAH. ECORBREX 30~ 3HC T3 ~5HH

T A, LEROIE, BEMITR SN HETEBHERT 5.

FREREI LI, BAEDOBEFZD O IRBERYRET
5. K 4.05-1-3 POEBREMS 1 g Vit 1ol H4-Y 0
WA OBRHE Y RD 5.
5.3. BROAE

VA=Y - HEAL Y - FA T2 A b H v F v EHPEAL

THE SN2 EFEREY, EHIEREDE (TAMC) LT 5.

OB ECEROEES SER ST, TAMC ELTHE
FThH WO~ - TRYEH T UEBPFHELTHESND
EWEE, BEHEH (TYMO) T4, ZoO¥BELHATD

EEIBIBESNTS, TYMC FLTHEHETA. SEORFD
ol TYMC PHFAFREXEZ DI EFTFUENDLHEI
i, AERELELY T o— - TSN VT UEREERL
Th BEvs. MPN ECEIE47 ) B 4& 1k, Sl TAMC
P
BENFORAOFELENMEEIA TV AL ER, UTO
ESHET 5.

— 10' CFU : & KFFEH = 20,

— 10° CFU | BARFER = 200,

— 10° CFU : BAHEH = 2000, TR

RSN ZBEWER UL, [FEEDRE] KRR
T b, .

1. EEEHQOMEDFORE | FEMEYHE

1

it

ARBEE, ZERATOREMSECESEHE L KBS
ThH5. )

1. FX

FREE, BEOEGT CHRIBTRZEEMEDFEEL L
W, RRBFOEENBON TV APRHET AFETHS.
FFEZ, EHCHAFBREOMEDENREBIEIGES T
ABEPEFHETAZEFEAMNCLLLOTH S, FREA
BLEbTigrly) BB ERL, BREFHETS.
BHRBEL ORSHIRENTVA5E1, HELEES
LR OBAFENFEEHVTS ke,
2. EAFEIE

REoWELE, [HFEBFEE] CEREIMTWDEBYIZfT
5.
WENAFREEEZET 2856, [EHEARE] KR
ERTVAIICTERZED ZOREEE L BREL TN 5.
REORBICHWFER »EHTL2HE L, THHERRE]
KEEISNA TV LI, BEWIHTAHEE 2L, R
URVAREA L OB ICHEEFER 2 L 2R T 5.
3. M OMAEREER URBROEEM
BEBAEGEETILBVWTHBAEYEZRET 2 S L L
FRERT A, I, HABBERCEELRIIVT IS 2REBEOT
HRRFOMFERYS A, BE, ®S&ETHRT
B
3.1. HEBREORS

REEH IR L S N A RE LB AEH T A H, kI
RTFETHART 5.

kB, REBICHCAEAEDE, BYOowXs—-T—Fay b
PHLOHRE S BA@I LI, Y= Foy MEFEER
Fik (V—Foy b AFL) 2ACTEBRT A,
3.1.1. FEMMEY
EHMERBEERY, VA~V - AEL Y- ¥4V}
B, R IA V=Y ALY - FA T2 A A F UK
HWET, FRHER 30 ~35°C TI18 ~ 24 BEEET 5.
VY TAES  AHOBRBE KL, YT u— - T
rFvERE, UiV To— - T EOBEAERBR T, £
ZFh 20 ~ 25°C T2~ 3 HEEET L.

Staphylococcus aureus (¥ 7 F 73K E) : 1 2 £, ATCC
6538, NCIMB 9518, CIP 483 XiX NBRC 13276,
Pseudomonas aeruginosa (VBEHE) @ #l 21X, ATCC 9027,

NCIMB 8626, CIP 82118 X% NBRC 13275,



Escherichia coli (KB #) @ ¥ 2 &, ATCC 8739, NCIMB
8545, CIP 53126 XiX NBRC 3972,

Salmonella enterica subsp.enterica serovar Typhimurium
(FEFRT) D BIZIE, ATCC 14028

XL L

Salmonella enterica subsp.enterica serovar Abony (3 V€
*5) Pz iE, NBRC 100797, NCTC 6017 Xix CIP
80.39,

Candida albicans (h v ¥ - 7TV EH ¥ R) B2,
ATCC 10231, NCPF 3179, IP 4872 Xii NBRC 1594

RBEEESEORBIE, pH 70 o7y - BEBER

Xz pH 72 o) YEBREEHEEFHEC L. BHTEIX 2 BEILA,

Xk 2 ~ 8°C WERHET %S mv4%ﬁumzmw
3.1.2. yAXPYTT

Clostridium sporogenes - #1 z 1¥ ATCC 11437 (NBRC
14293, NCIMB 12343, CIP 100651) X & ATCC 19404
(NCTC 532 XX CIP 793) ¥ v 3. 20X F) V7 OHR
EERHRE b oA P T EBPICEIL, 30 ~ 35°C T
24 ~ 48 BERREMEWT CHET A, (L sporogenes DHFE
MO BRERFr AL CERT 2 8bY I, FRBER
PEEBEHEL L CEATE S, FINEEEE, BESh/-IE
Wit 2 ~ 8°C THRETES.

3.2, PEtExdER

REREZHEZT 2001, REEORDbY ILERL-FH
PEBOTERESBRELERT L. BEROREI b Tk
by,

3.3. BHOMEESEE

TRAERICOWTI Sy F T ICREBT A, F7-, &gk
WAL HESH OB U EICOWTIE, ARy F IR
By s,

#F 4.05-1-1 IZREBLAL ST, BEEMIIOWTED
L WHETS.

SEHARMEARVE RS, WIS R 2o — RIS R BT 72
BomAEY (100 CFU UT) #8ETs. g shtimET
L, EENEE, RBECHEIATC-AREEBORE
BEMILLA &3 5. fREDRE S o8 s v FC, LN
LNAEHBLESOEFTFIEDONS.

RERBIFEREE, BESH  FFRERISED 2 P BEOB
4 (100 CFU LT #EHL, » vy v FiREmMEEKRET
175, BEINLRETEEL, SEHME, RBETEER
RTwAERUMOoREREUAL T, FOEIEE s

By 5T, L H O RELRNEORESZDOLNE.

B RE, WEEGE ) B B L A
Ml Ed 100 CFU B4 5. BeshigEcEs
L, SEfEsiasBEollE s hTw 2 M O FREFFLL
EE35. REBEFEOEFTLAD L.

ENEERR  ETHEEBICEY 2L HOBMED (100
CFU LTF) 28U, 77 yEREHERETTY. #HE
Shi-mETHEEL, EENHIRBRETHE SR THWA2ESE
HEOsHANE T5. EFOVREENRISE, EOMEI R
ANEH Ny FCURICB LN O ERSTHE.

3.4. RBFEOEEM

WEEBIG T, 4. OBEREIC

T L. HWED

EEIRALBY IR

HMEERICES T A2BICEREHEmNT 5.

HEEGEMCEE ST 5. £/, BELLABRPTOBREN
100 CFU UTHMSE 22 X5 2BoMeEYLEHT5.

4 OMEEREICERENL-EBY KRBT L. AL, B
ESNRAEENRTHET 5.

Py, 4 SR MS g RIS L £
SR/ AR/ A%

BRICHEBEIZD o2 56101, BBFEOEEIW
Fihh (EEEHE] © 4.5.3. % 208).

HEFEOHMIBVT, HESNLHFETRLORMEY
W AMEBEEFPHTAIENTERVEAIIE, WFsh
f‘f#i'ﬁﬁ/niLwémﬂpuiﬁEum&E& LTEu.
4. BEORE
4.1, HBFERIEIRME T T LBEEE
4.1.1. BHBERBUREE

BEBGE 1 g WERD, 0 10 ERRMEE [EREH
E&J R L L S ST 545 fﬁﬂe‘&éz LTy A~

S HEA Y - AV A MERE B, RER, BHEEES

HHHIT 20 ~ 25°C CHEET L. /- 7”[, BMEEETIE
EOBHETH- TR 64w B 2 BB TH YD, 5 K%
BzlzwI k).
4.1.2. BETEREB

MICEESNZVEEY, 411, THBELLEH 1 g 1048
THERE-YVBERHMEEE A 3 EBICEET LS. 30
~ 35°C T 24 ~ 48 BEfI3EaEE, N4 ALy b - Ly N
BRI RE - 7ROES 7 VEEHICEHL, 30 ~ 35°C T 18
~ 24 BEREEET S,

REORENAONZVES L, FORKITRRBICHST
5.
4.1.3. TERE
4.1.3.1. BIREE

AN KEREN T IHRE LU/ LT OFRETH-
T, ThThBEBEEHO 01 g, 001 g 0001 g (3Lix 01
ml, 001 mL, 0001 mL) M&fE%E, WEoE— €N EHRHE
MWE A3 EMICEETS. 30 ~ 35°C T 24 — 48 B
B ES, A ALy b Ly F- HJH%‘E ST RS T
IS REEWAEBHIL, 30 — 35°C T 18 — 24 Ey[HiEE
T5.
4.1.3.2. HF

RIEORENRO LS 1T, B e T, BigR
PHz 2BEORNEEEBEERSYSZ ABAEICERL, £
4.05-0-2 »LMEAEOHEEREKD S,
4.2. KEBE
4.2.1. BHBARBRURIES

HEREIGE 1 g VERY, [AEERE] wEBLALLS
HB L 0EGFRED 0mL, 2wk 1 g Xkl
mL #iHES Q4. THRELL) BYLREO VA~V -7
YA - 54T A PEMICEIEL, BET, 30 ~35°C T
18 ~ 24 BREEHET 5.
4.2.2. BIFuEE

BEEEY, VAV—Y - HEL Y- FA4 T2 A MNEHD
mL %% v 3 F -k 100 mL BT 5. 42 ~ 44
C T 24 ~ 48 BREER, voaryF—0 07 VEBIE
ML, 30 ~35°C T 18 ~ 72 BERISSET 5.

NS e



4.2.3. ¥

EEOFKENED SN BEUBEEZE:, RERBRICLY
HRT 5.

EEVFEL v, LERAZERBIIBWTEELHE SN
THBAE, TORSBERRBICESTS.
4.3. YA EXT
4.3.1. BHERRRUHIEE

BBELSY 10 ¢ XX 10 mL 89, @.4.THELL) &
BOVAE—Y - HE¥[Y - ¥4 A MEHICERL, B8
%, 30 ~ 35°C T 18 ~ 24 BEEIEET 5.
4.3.2. BIIEE

VA —Y - HEA Y - 4T 2 A FEEH 01 mL 258
F—F - NS YTIR - HVEFFEEEAE 10 mL 0
B3 A.30 ~ 35°C T 18 ~ 24 BMEIER, XID H 7
CHEEHBIZBBAE L, 30 — 35°C T 18 ~ 48 BERINEET 5.
4.3.3. fIE
FTHREEFL-REEEIRO NG EIE, PLB0ES
OFEIIED L THBEZE:, RAERABRICL VAT S.
EREN TV I2BEOERFFAEL 2D, LIEFEHERIC
BWTRBREEHEINEAICE, FORREARRBRICEET
5.
4.4, BEH
4.4.1. BRARRUGEE

BERGT 1 g LERY, MEWEEER] CERLALD
CHEL- IOEFRED 0mL, 20wk 1g Lk 1
mL H%E% Q4. THEELL) HBEOVAE—Y - HEA
Yo FA T A VEBICEBELTREL, 30 ~35°C T 18
~ 24 BEEETL. BERIUIy FERBT L L E W, T4
HEEE 451 KREBLAIHICHERL, 1%y 74N
BEBEAYTIT7ANS—THAL, FOAYTFT T4
NE—% 100 ml ODVAVE—2 - A¥A ¥ - F4 TV A MEE
WHIIRAT 5.
4.4.2. BIRIEE

rII AT UOEBICBREL, 30 ~ 35°C T 18 ~
72 WERPEET A
4.4.3, HFE
BEORFIEDONLEGEBETEY, FERBICLY
BT 5.

AT L 2w, LHEERBCBGTRELHES N
A, FORRIAREBRICES TS,
4.5, BEBET KIHE
4.5.1. RERERUHEE

WEERLG Y 1 g LLERY, [HEHBERE] Rk L-LS
KHARLAL I0BEAREDO I0mL, 5wk 1g Xkl
mL HL%HEEY B4 TRELL) HEOVAE -V - H¥A
VoA T A MPEBHICEELTCRESL, 30 ~ 35°C T 18
~ 24 BFREET S, BERIUSy FERET A E XX, [4
HEEER A.5.1)] KEBRLAIICHBE L1y FHY
BEBRAA YT 574N —THRBL, TOAYTS5 74
VE—% 100 mL VA=Y - HEL Y - T4 T x AP
HWHHEAT 5.
4.5.2. BIIEE

~v oy b -BESVFUBBICBEL, 30 ~35°C T
18 ~ 72 BFRI¥EET 5.

4.5.3. H5E

WEOFIIHENR-HELROAEEEORESEO LY
SEBEEETEy, AERBRICL VAT 5.

RFEENTVAEEOEENFEL v, IEEEREIC
BoTEELHESAEEICE, TORIARBRICEST
5. >
4.6. 77X RYTT
4.6.1. BEREREIR UIELALER

BRELY [EEERB] CRIRLA-LSICHEES 5.

WERELS 1 g Xd 1 mL BMEITHST 8% 2 KELL
BA. 20550 1 KX 80 °C T 10 HBMMEE, el
HHL, o 1 ARIELL 2V,

4.6.2. EIREE

Fhe#hht 1g ik 1 mL fISE*H->T, #fkro
AR T TEM 100 mL Ao Twb 2 HOFEH (38 mm
% 200 mm) LBOBERICBY. BEAMAHTT 30 ~ 35
C T 43 BEEISEET A, BERE, Ju¥ T AT UEHC
EREEPLBHL, WRAMWEHFTT 30 ~ 35°C T 48 ¥
BEET 5.

4.6.3. HF

HyS—ERICEEORE GFRETATH2EH Ly
DFEFMRERAD OB SRBE L HET 4.

JU VT H T oEMICBEPOBENEE AL ALY
P, Xidh v 5 - ERBEFBEL o, FOoERIIERBEICE
E¥ 5.

4.7. hoTI4 - TFPREHLR
4.7.1. HEERERURIEE

WERR THREAR] CERLALLICHERTE. 2o
10mL, $5wid 1 ¢ X3 1mL BLEICHET2EEL 100
mL O T u— - TR R E L TRE L, 30 ~
35°C T3~ 5 AMEET 5.

4.7.2. BIREE

Fra— - TEIEH T URMICERIL, 30 ~ 35°C T
24 ~ 48 BRI ET 5.

4.7.3. H%

BEEZEOREIZD S NES IR By, FERBRIC
L YERT 5.

FOLEHREFENFEEL VY, LERERBRICETESE
FHPEENIEANE, FORGIARBRIIRE TS,

B, WFots Y a 3 EHRgT HOOKRRT 5.
5. HEINIERRUKH
DT oBEERUESE, ERFOMEYRBCRE ST
LEMP -7 b0 TH B, FHREORERMER BRSNS
HUE, oS EEuTh L.
TR
DWUBIRKESIY YA 34 g ¥ 500 mL OKTHEEL, K
it b U D AR T pH 70 ~ 74 WIHRER, KkExmAT
1000 mL & L, BETH. FHICHOFELTHEATS. 2 ~ 8
C THRET A
U g pH 72
KEBREBREHWLZMRE (8001 LTHEL, BET5.
ST EESEE pH 70
Y URRTAEN YT A ' 36 g



D VEEKETF YU LAY 72 g [:35 2 30 g

(1 »HEE 0067 mol ICHE T 5) ¥S5F BT 70 g
BLF bU T L 43 g RByi R 15 g
K7y (RBELErEA VB 10 g EiEF MY T A 50 g
VS 1000 mL 7F kA 100 g
BRENZHA I NVTERERBET 5. hvye o 150 g
VA=Y - BEL Y ¥4 T2 A MEH Za—FS ALy F . 30 mg
HEAVERT Y 170 g ' ZYRFANAFL b 2 mg
FATRRS L 30 g A 1000 mL
iAol Y PP A 50 g Mm#%o pH A 25°C T 72 ~ 76 KB X2 pH %
YUYBKZEZHY T A 25 g HETL. BHRTAETTMETE. A2 LT TMELT
7K K 25 g E/ 3% /30N :
7k 1000 mL B A= (83 ~
WMEBO pH 7 25°C T 71 ~ 75 nB LS pH # EIF VBT Y 200 g
FET L. MRS HA 7V TEHEEETRET 5. FLIE— A 100 g
VA=Y - HELY - T T2 A M H VT VW i 50 g
AEL PBRINT T 150 ¢ PASE/ AV DA 4 10 mg
FAABNRT b 50 g & ' 1000 mL
b1 Al S R P A 50 g BEEO pH A 25°C T71 ~75K%5X512 pH #
BT 150 g HETL. BEENLHA 2 VCEEZRERRATS.
& 1000 mL Ty aYF—p T E
BEBRO pH A 25°C T71 ~ 7525 X5 pH ® Y55 BT 170 g
FAET L, MBENALTA 7V TCEEERRAETA. N7 Y (RERUHEA VE 30 g
HTu— - TS T U LAY 100 g
TR 400 ¢ EF YA 50 g
NT by (RERUIEA R 111 100 g i kgt art 15 g
iV 150 g KT 135 g
b 1000 mL Za—FIFNLy K. 30 mg
BB D pH 2T 25°C T 54 ~ 581045 X351 pH & ZVZFZNNLF Ly b 1 mg
HET L. MAShAHA 7 N CEEERRET 5. 7 ‘ 1000 mL
RFb - FFAbo—ah 7B REHO pH 47 25°C T 69 ~ 73 %A X1 pH %
Va4 EEHT 200 g WETL. #HxTRVEEZYS 1 SEEHRSETHS, B
TR 200 g BENAHA 7 NV CEHERKENETS.
AT 150 ¢ FrUR—F XYY T I - VeSS EERREE
pis 1000 mL A LRI b 45 g
WHEEO pH A 25°C T 54 ~ 58 K% b X4 pH % Hfb< 7 % 2 v LXK 290 ¢
RAETLH. BBEINLHA 7V TEREERBERETA. St (vl SRV 80 g
FT O - T R OET R ) U VBEKETZH Y T L 04 g
7R 200 g VUBTKEN) T L 06 g
N7V (ARRUAEAL 1) 100 g TFHA NS = 36 mg
R 1000 mL 7 1000 mL
WHEHEO pl 45 25°C Th4 ~58 12246 X 510 pH % ETMRLENEGE>L, 115C # B2 h2VWRET, B2
HET L. BRI HA IV TELRERRET 5. ENHA VNV TEREERBET L. MARUBELATRAR
E-ENVBHNHAERE A 3 Ul ? pH A 25°C T 50 ~ 54 [XHbXHT 5.
ES5FrRAT L 100 g XLD (FYu—2Z - YT v - FYFya—-NE) o5
7R K 50 g HEH
7 3/ [ites 200 g Fo—2% 35 g
DUBRTAKESY T A 20 g [ v 50 g
U VEAKZETF MY AT 80 g AIE—RANY 75 g
TINF I RTY Y 15 mg =k 75 g
7K 1000 mL wbF b7 A 50 g
METED pH #°25°C T 70 ~ 74 K% B X 54 pH % [izaBde 38 30 g
HET S, 100°C T 30 SHMAEL, EHICHHT 5. PEVAS RVERY 80 mg
NAFLy b by FoBEE - TR LT U BT 135 g



FUELa—VEF R YL
FAREF U T A
JIXUBTyEZY LS ()
K

25 g
68 g
08 g

1000 mL

me#ED pH 28 25°C T 72 ~ 76 C42 A L5 pH %
RESTL. BHTALITMEL, 50°C T THHLTHSXE
YIEX R, A—FI7 Lb—7TMEL T2 5%,

EhYI VAT R
Y5 F VAT
A A g S A
wEE ) U A
thrYIF
ATV
7
VAR )4

200 g
14 g
100 g
03 g
136 ¢

1000 mL

100 mL

RORELDOMELL T 1 SHEEHT S, BEED pH »*
25°C T70 ~74IX%51X5C pH #HET L. BRESh

oA VTEEERRET 5

BRSPS - -+ e+
HEA BT
[SE3aS g N

FHIFR

v r=Fr—N

K [l S RPN

hyF v

Jx /)=y ¥

X

WHRELHFLMHALT 1 FEEHT A, BERDO pH »*

50 g
50 g
10 g
100 g
750 g
150 g
25 mg
1000 mL

25CT77~76!&6i7przﬁ&#5 RS

Fo A s VTEEERBRT S,

ik oA b1 ‘/?';,iﬂ:,
FHIFR

VA

i35t

BT T
TR B A
AT A viaEE
-t A ol N R AP
FEfE S b o L

bV A

&

100
100
30
1.0

50

05

50

30

05 g
1000 mL

g @ 03 @m0 0Q

]

ﬁV?V%*Wéﬁ,%if#%&%&#%ﬁﬂ?&ifm
AL THE»T. LELGIE, BE®O pH 7 25°C TH L F
66 ~ 70 WA KD pH 2WET A, BEIhiY A2

L TR 7’25\:2}5&%3 5.

o IV A IV S -3
i i V220l N
REEYORT Y it
GERBEH O 2 LT F E Y
BHI¥2
fyETaIYFLT

R (A il S R A

100 g
50 g
30 g
50 g
10 g
50 g

4

BT ATNVEEEST) 100 ~ 150

X

1000 mL

BT VEKAMESE, AT E

REGFOEHRT S ETH

BLTE»T. LEZHIT, BE®RO pH 4 25°C T 71 ~
75 %5 X510 pH 2 FET S, BEIKLHA 7V TEE
EERATA. 45 — 50°C FTCHEPE, LEILEBL, F¥
TAVEE 20 mg KASAT2EDO Yy <4 ¥ Y RBE
BBy v <A > r) ZMATARMYIMICEE AL

£ 405-1-1 HBEOBN L ERE
- . BAFLETTOD
I e BRERE | smawesonet
= M MET A M T |
Staphylo- |V A4 ¥ —|v 4 ¥ — VA4 -
coceus v AEAL|Y - HEA vehtEA
aureus P 7 AR 4 ) Ve FLY
Pz, TAMAV| A VH Y A MHY
ATCC FUERR|T oERR 7K/
6538, 4 Ee=Uv v 4e— MPN v 4
NCIMB Y- Ah¥AL | hEA ==
9518,CIP |¥ - ¥4 Y| - 54 tA - 5
4833 % o A MR = R MRS M AT A b
NBRC 30 ~ 35 (=100 it
13276 °C CFU <100
18 ~ 24[30 ~ 35 CFU
R °C 30 ~ 35
=3 HH ‘C
<3 B
Pseudo- VA E—vAE-— VA ¥ -
monas o h¥AL | BEAL ¥ehtAd
aeruginosa |V - ¥ A |V - Y4 Y M
Bz, LA MAV|ZANH Y ZAMHY
ATCC TURBX| T oERE 7 v iR/
9027, B4 E— |0V ¥— MPN v A
NCIMB e hEA | - AEAS ¥e—-h
8626,CIP |¥ - ¥4 ¥ |v - 543 YAy ¥
82.118X | A MEH| = 2 FIEH AYxA b
IINBRC |30 ~ 35 =100 S
13275 °C CFU =100
18 ~ 24|30 ~ 35 CFU
B3 °C 30 ~ 35
=3 HI C
=3 B
Bacillus VoA Y|y Y- VA -
subtilis yoAEA|Y - HEAS vehEA
Pz L, M E S R P
ATCC ANV A MR A bA Y
6633, TR T EER 7o Ky
NCIMB WA=V 4 ¥~ MPN v A
8054,CIP | - #¥A|>Y - AL Y—> -7
5262 4t |¥ - AT |y 4T ¥A -5
NBRC x A Mg 2 A M AT A b
3134 30 ~ 35|=100 el
°C CFU =100
18 ~ 24|30 ~ 35 CFU
[ 3] °C 30 ~ 35
=3 HI ‘C
=<3 B
Candida |#70— |V 4 ¥ —-%Tu—- |V 4V —-|47Ta—"
albicans TEGES | Y - BEA|TRIES |V - AEAL| TS
il z 1E, YT VM| Y FA Y|\ TR - Y4 VT o5
ATCC XiEH 7oz A b A v|£100 A bH V=100
10231, — - T Fy|FrES |CFU 7N |CFU
NCPF AR | < 100 20 ~ 25 |=100 20 ~ 25
3179,1P 20 ~ 25 |CFU ‘C CFU °C
4872341 |'C 30 ~ 35(=5 HHK |30 ~ 35 |=5 HI
NBRC 2 ~ 3 B|C C
1594 il =5 HIH <5 HE
MPN : #
JiiRoe o




Aspergillus | 70— - |V 4 ¥ —[F7a— |V 4 ¥ —|4To—- 2 2 | 0 21 5 - 40
niger TROREN |V HEL|TFOER | - AEANTEOES
WalE, |y sy - yAT| T vy -y Y| T o 2 2 ! G -
ATCC N EFI=AMPAH =100 A MA|Z100 2 2 9 35 9 - 94
16404, b FERA|F EMR |CFU F ¥ |CFU
IMI FO—ZAH (=100 20 ~ 251|100 20 ~ 25 2 3 0 28 9 - 94
149007,1P | ¥ 7 » ¥i#|CFU °C CFU C 5 ;
143183 (20 ~ 25|30 ~ 35 |<5 BM [0 ~ 355 AR z 3 ! 36 9 -
it ¢ c c 3 0 0 23 5 - 94
NBRC 5 ~ 7 B|=5 HEH =5 Hf
9455 B, iR MPN [ & 3 0 1 38 g - 104
BT +F
g;%i% ey 3 0 2 64 16 — 181
nnET 3 1 6 43 9 - 181
3 1 1 75 17 - 199
£ 4.05-1-2 [EEHEICHT e pF, piE 3 1 2 120 30 - 360
PR =9 B il ik 3 1 3 160- 30 - 380
FLERTATEF, KEH EREKEF ) oA (BIHER 3 2 0 93 18 - 360
| Fhus) 3 2! 1 150 30 - 350
T/ =NEA FAa—L, T FR .
FuEE, UMY R 3 2 2 210 30 ~ 400
T KE yy sy 3 2 3 290 90 ~ 990
WERT > EZ Y ALEY, S5 | LY FY 3 3 0 20 40 - 990
G AEML AN, U A 3 3 1 460 90 - 1980
vy FHE -
3 3 2 1100 200 - 4000
Wk7 > Toy AMEEW, S5F | KD L=}
FORRERIATVE, IVE 3 3 3 >1100
pi2i5 ] FA Y a—LgE
gﬂwy NOY L, TATER | FARBE % 4.05-I-1 ERORERE, RRBUERISHE
- - : i L e
5 MR (EDTA) TITAYIAEBNY T AL F [
> MBARiEhE S 5 ARRTEEEE
e g1 E.coli
£ 405-1-3 HEMORRES - daBrmin | EAEE Pleeruginosa
T4 3R -
Fxy MBI LR A BEIR S.aureus
N 4 N A .y
ERTRBEROSAGDLE %gﬁ;i ] Ig 31( 95 % AA LT Lo e ool B
S A M e Y mb =t = R . sy <, = | g 5 . .
A ) ORED g Lk mL B |5 e | EEURRE ﬂ;g% TROHS T | REERVEN | o inosa
0.1 0.01 0.001 —
B B SR
0 0 0 <3 0~ 94 -
SEH AL E.coli
0 0 1 01 - 95 R s b RN ) —
FEEIN S.aurens
0 1 0 3 01-10 - —
5 ) . o P w7 TTETIIT IR st U9 | Bcol
0 2 0 62 12 - 17 PN EF TR
0 3 0 94 35~ 35 Salmonella  enterica
1 0 0 36 02 ~ 17 subsp. enterica
. . . SN s serovar
1 0 i 72 12 - 17 Fov = b ST )T Y iR Typhimuriom X i
A - WL E F T MEEE Salmonella  enterica
1 0 z 11 4-35 3 K subsp. enterica
I ] o 74 13 - 20 serovar Abony
] 1 1 1 4- 35 N S.aureus
) 5 o 1 B 4- 35 Salmonella  enterica
N subsp.enterica
1 2 1 15 5~ 38 R . serovar
— - XLD (¥¥ -2 UV G R OED | Typhimurium X%
1 3 0 16 5-38 < 7:‘/31'” ¥ 3V Tg) Salmonella  enterica
2 0 0 92 15 - 35 R+ subsp.enterica
_— . : — serovar Abony
z 0 ! 1 R (EB'J lE.coli
2 2 20 - -
0 : oo BREAR
2 1 - 3
! 0 5 4% LS Fay R FEF Rtk P.aeruginosa
20 _ < T E N
z ! ! i EIR E.coli
2 1 2 27 9~ 94




W T F D R RS

vy =y b - SEHERMERTEMN | S.aureus

TIEA 7 W SBER E.coli
oA M) TTRR

ity a2 v YT E ‘ TEE L Clsporogenes

QU ETH YT oER ’ SER A Clsporogenes
AUVY - TAEH VAR

H7o— - . N .

T ¥ R FEH R C.albicans

H I e T i .

S A T FEIER VLN | Calbicans

¥ 4.05-0-2 BREOHFE

BlamOETIZHTAEER
- i lg Xk 1 ml
01 g X 1001 g X2 |0001 g i | iy odliEoREs
01 mL 0.01 mL 0.001 mL
+ + + 100 L hREw
" , _ 100 IhAsd, 100 LhK
v
. _ _ 100 L YAhad, 10 E9K
E3
- - - 10 L hhsw

10



23. FEREZELOBEMF LB E

FRBEE, CERATOEMSBCES2M{ELAHBRETHS.
hH, SERFTHENEATULELESE [* o) TR &0 LY
K.

FHWEANC BT, H2HEMAEDOFELIE, BEOER
DERLHHEEBCOLFBAEENEHD, T, BEOR
ErE2 UL D L. LT, EELOBEEE R,
Bk, WRERECERICEL, BFONA K4 AL -T
GMP % EMETAZEICLY, BRERKO/ A - T VL
FIE LTI S v SR REE, EEBEEER (BY
ROUBARD) PCHFET ML H T o0t (MERUVE
H) OMEOHZYXEBELTRLALOTHS. JJEERE
S OMAMREE, —HRBRE (405 BAEYRERRE]
O [THEEBERE] RO [HFFefvEdiRig] ERLTITH . 9
EREESICH L TEARBRBR U EREDRBEL ERT 5
WCH/o-Tid, HADEREBELARLL, thiSgEERD
MERE Y AT LAOEEL - LTHEBESTZTEL R
v F e, HEBERERUERSER, BADORR-ER, o
A =TT A FERC TS BRICOVTEMAREFLT
WIS v,

1. EE
1.1 FEEEEEM

BAERGOEELMEFIMEN TV 2L OTERTZY
bORUBERGTER TRV D,

1.2 EESEE

B, AR B G EE RS G A TS TOME. 7
L, EEREGERARTY 2R
1.3 A A N—F
IHEREERTIATTABEY MHRVHEE) oREi
3.

1.4 WEREENE

ELICHEAL Ty, SECRUTREHEY & 6 2Thiie
LIRS A 8= F b L CREE L 7o SR
1.5 ERiLHEE
TFHESNAMBAEERFBESET A OLLT, MHIZEIE
HEZELLEE VY, BAEITOLEND 534 30—
PR L TRRE LS.

1.6 @ERIES A7 &

SHEMLERT IO LEL 2 s REET OGRS
(Efr, HMBEUWEMEER) RUERTFIE
2. oMt
SETEDRSETHIEEEREERIC,
THERL 2.

3. RHOERAFERURBOERIBE
3.1 REORAUHE

—HRIC, FEREEMRCEEREH O v MRoBAEDERIE
B—-Thv, BYOH5FERMHETIE, BRI 43—
FUBERFEMNTELWESELH S, LT, EENLE
SRS T 3 VTR S R S T T Y OIS
HKonT, FEHEEGEIEESERu Y FE2RTEZLR

WH, A EBAR

11

WA B AEND S, B, FA—EEESOHERE
EETEESEHOERICBR LR HER Wit
b 3 EHUE) ALRBEZIZEETORNL, Fhbkd
bbb orHBARETS.

T, EEEETEE T CORMHRRAEE S AIIE. R
B CRMEHIEEF L, RELARBO/S L F/5—7
UHAREBNIABFRICI s TEB s RIS T L E
bhv. BRI AEOFEREESCEESEHICEY
Thd, EEEHG O 3T PELL 2w LR
NTVBIEE, RRBEYRERNEZICT) HEIT2wv.

3.2 REOEEHEE

RBOFMHAEIL, NEREERTUREE2RE, B2
EHAPEELCRELATER L v, CALDBERICEAK
DLOHH D,

FHREELROAE (HE)

sk

BE R

B DEH O (RAMEVBLAb0, L¥EERT
BL-b 0%

a)
b)
c)
d)

e) oy Y AL
f) A FR=FoEOELDE (uy M, BHEBHE) -

NAFN—F o EBLRIZTEREE BEIR0E
B BEREHOAFEOLEE, EEREHuy F0ZE
)

h) £ofb

EESOIEMEERE VT, EESEHCYIEEL
OWMEWFNREFELBIET 001, —RICEREICHE
UBEREL T ) LENH S, L L, BEENIEEG/ Y
F-varvEnr—-yEERTHILICLoT, PIRIE, FE
b, —EME I, Hoo PTLE, REBHERSRTAS
ZENTESL.
4. MEMEIREEE
MRS 405 BAEMBERERE] +#HTHE
Wi, SFEESS> S OBEDOBNGE, BEE, HHEOR
LU EEIEL - LT, ROBEL EDHEMEREE
B Zevf e & 2.

HERAREESRSL (RB&)
REHRNUEE R U SRR E RS E
AEORPUTE: (RIS, REUE, RIS E0)
BRRAHORBE~ORE HABRERE CORFLEGL
i)

AE oMM HE (BAY ORI )
AREOPEFRE BRE, BHoEE, Shotkks
B, BREAEETED)
ettty olkibinE (BEE, HhoflsE, shotk
R, BEFESLEN)
SAHBOBELFER REE OERIEE
MRSl (B HIEHEl, MBI o%E
WAEMNREREFEL B2 /BE0T N E

k) REEiEE, SBREEES

1) ZOMDOLELHIE,

5. FBERESLOMENTREEME

B R A W 8 (Total Aerobic Microbial Count !
TAMC) RUBEH% (Total Combined Yeasts/Moulds

2)

a)
b)
c)
d)

e)
f)

g)
h)

i)
1)



Count ! TYMC) {7 2HEWHEFEEMLRET A2 L nEL TS TRENEREET 500

L), ERSERTOMEDFHSEFEEENTOEPL ERFE

HE(LL TV 5 B B R T 5 D LA TR 5. 3 CEEE CEAER, PR, ERLAANCHTAYAS VRS
o, BECELTBY R RIERE LA ELTEERY, B 2

EQBROMEWSOSAOES, WECEITEEHNTE SR RURIVEIA C E AT OA FOEE

5.4 Cgm, SME, EBEEOER

SRR UG RE R A e AR, AT PECR LT, BELAERD Y 22 Flii, MEDELE

FTALODED, F 1K MEEARTHTAEERE U, EWENT— 5 OBRFRICOWTENCIEIh-BREBIC
FFBEETRICBWTERLAE, FHERLAZELTICL YoThahs.

L — IS F /85— T U RBIC S 2%, WY eh BRI 2 ) A7 Sl T o BEHEFE S b TR, &HO
EOEEGEET, —RICERBEH LY PR DBV ot HBEW, BEShRERBOERTHL I L ZERICAR
FURRBICSH 5. 5. WAEwHEELEMSEES A TwLREER, UTOXHIC

FEFEEMOBEICHY 2 KOBEWFHFIEL, R HET S, b, BAWFEFEEMED, B DRBEE, L
ROBEMENGHEEREZEX RITOT, ThoniEY BOELAELZTIBEIHA ) ELHMEBOTHEL T 5.

EHICDH, MLOEEFLETHS. . — 10' CFU | | ARFAM = 20,

FHEE EE o OB AN T s A Y FEEEONE R, — 10° CFU : & KA = 200,

FICHET A2 00EH,, F 2 IS . *Chooki#lis, - 10° CFU : & AFFEME = 2000, LT R
IHEREXEROBARE, KOG LVIck sl T *6. AERUEELES L ASROMENSELRE

Wwh, FOHOEREA LK E 0Bt oEVIEEREELIC EERUCEESRAOMEMBEOBT *E¥EMEL L TEK 3
DVTH, —BRIEVAEYFEEEEIRES LT .. IR, A7rIdy— 1 iE, BETRELTHYWIEERTE

£ 2101, MAEDHEREEFEEIR TV LBAIE ORF, HFTU— 2, FORDEERUFTORKTHS.
THELTHAL VB ERAPLRL TV, 22L, oh AIESt T, FERUCAZEHAIHTISEMEHELT, B
CRESNTEZO 2WEEREY 2 T TREL T b WML 2ol ry 7 2BER, KBE, yVEXTRUHEE
Tiv., S5 E0FTCHEMHOFECHEETIEICL » TEYHBEEFETCWLY, AEEROREREEIRS L
T, oREDIHTLEERBROLETH L. A OBEICL - T, TholSomEY (B2 I1E Bacillus

T, HESALEBTHHESI NV TORYLRME cereus, Clostridium , Pseudomonas, Burkholderia, Aspergillus
MUEHNTELWEEIE, RENLHFFEEMICTRERIED E%ﬁ]&?ﬁ?ﬁ?@f%ﬁ@'ﬁiﬁi{) oW THEEERHbRZITRIELR
EVCRIBBRZHT 5 2 LAY T b SREBHEL 5aEVIEEHH B .
BEENTES. i 1 FEAEESENOMENFOREIHT 3 FERER

F 2R AMAEDINAT, BT EMoMEDOE preeys—" wmn
ERERO LS 2RI L > TRHES LS ¢ (CFU/g 1% CFU/mL) (CFU/g Xt CFU/mL)

CRROME  ERERGESEN (HR, B, FREE) BEsER w0 ]

k> T A
- HWROMIK  LHESUREDORTLTET LN, £

# 2 FEFEAOHEMTHSEICN T 2 FEAAEE

LIRS I BREY
Eiaacd 4 (CFU/g Xi (CFU/g X1 skt
CFU/mL) CFU/mL)

O Gk 10" e KISHGFEET (1 g X4k 1 mL)
#FO OkrEEA) 17 10 KIGHFEST (1 g Xix 1 mL)
[31] 10 10° T I
CIEEERE -
g - 10 ‘Ek@rjfb rﬂka{ﬁ&%? (1 g X2 1 mlL)
5 KMMESETEES T (1 g XUt 1 ml)
X

CRIBWTEEST (g X 1 ml)
=3 107 10 W7 KO REFEST (1 g X 1 ml)
AYTY  TAMEAYAFERT (g XH 1 ml)

EEG Y F )
, 7 ¥ WEFEET (1 /5y F)
AR RO & SoFi 10° : !
(255& FHHEEE 1 Sy IR 10 Bt et
WA - ' ¥ FoREFECT (g Lk 1 mL)
(ORI OUAREANC 1L 3 ) B L\~ B 1 10 SIRETEET (g XE 1 mL)
B EB) I RESEALHE 7 5 SRR S S (1 g Lot 1 ml)

12



‘%3 ARFBULEELERS L AEAOMENZNRAEICHT 3 rRL%E

AFTY— 1 » BF Iy — 2

[z&2]

(CFU/g Xix CFU/mL) (CFU/g Xt¥ CFU/mL)

AFEALE 0 T o
s 10 1o
I & Folbo r 5 LR P 10°
N T 10 El 25
HFNEFRT el FEril
W 7 Ky B % %

IEHEMIRIT TRV,

13



i
%
Wt

H {7 i =2
ARBEL, —ERF TOMMEREICES
s 4 | SHRELERBRECTHE. b, ZERY | AR, SERF COBMARICES
’ CHEISN TORVESE * ) THE | XHELRBRIETHS.
C btk R
ENEANH g | mLIS Ry 8 | ENEAMD | g 0T | mL S REERS
6 & 14 T, 587 o 2 b Y TR 00 mLAAA | T, ks A R Y OTE 100 mL ASA

2TV D 2 DS (38 mm x 200 mm) X
DO EICB T

S>TWE 2 AOFEZ 38 mm x 200 mm) X
IO FRIIE .




