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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.

I. 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 exirinsic 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 possibie 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 preseribed. The most probeble 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 2 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 7

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 § 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 promoetion
. . Preparation of the presence of the product
Micro-organism .
test strain Total aerobic | Totfal yeasts and | Total aerobic | Total yeasts and
microbial count | moulds count | microbial count | moulds count

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

caseln soya bean | casein soya bean MPN casein soya
such as ATCC digest broth digest broth bean digest broth
6538, NCIMB 36--35C =100 CFU =100 CFU
9518, CIP4.830or |18—-24h 30~35C 30-35C
NBRC 13276 =3 days =3 days
Pseudomornas Casein soya bean | Casein soya bean Casein soya bean
aeruginosa digest agar or digest agar and digest agar/MEN

casein soya bean | casein soya bean casein soya bean
such as ATCC digest broth digest broth digest broth
9027, NCIMB 30-35C =100 CFU =100CFU
8626, CIP 82.118 |18-24h" 30 — 35C 30-35°C
or NBRC 13275 =3 days =3 days
Bacillus subtilis Casein sova 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 casein sova bear
6633. NCIMB digest broth digest broth digest broth
8054, CIP 52.62 or | 30~ 35C =100 CFU =100 CFU
NBRC 3134 18—241 3¢-35C 30 -35°C

=3 days =3 days _

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

dextrose agar or | digest agar dextrose agar digest agar dextrose agar
such as ATCC Sabouraud- =100 CFU 100 CFU £100 CFU 100 CFU
10231, NCPF dextrose broth | 30_ 35°C 20-250C 30-35C 20-25°C
3179, 1P 48.72 or |20-25°C £5 days £5 days =5 days =5 days,
NBRC 1594 2 -3 days MPN: not appli-
) cable ‘
Aspergillus niger | Sabouraud- Caseinsoya bean i Subourgud- Casein sova bean | Sebouraud-

dextrose agar or | digest agar dextrose agar digest agar dextrose agar
such as ATCC iﬂ;im—dexfmm <100 CFU <100 CFU 100 CFU £100 CFU
16404, IMI o 30~ 35C 20-25C 30 - 35C 20-25C
149607, IP 20-25°C =5 days =5 days =5 days =5 days,
1431.83 or NBRC | 5 — 7 days, or MPN: not appli-
9455 until good sporu-

N - cable

fation is achieved

Use buffered sodium chlovide-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
stored at 2 — 8°C. As an alternative to preparing and then diluting a fresh suspension of vegetative cells of 4. 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 piace 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 cither from dehydrated medium or from the
ingredients deseribed

Inoculate portions/plates of casein soya bean digest broth and casein svya 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 caleulated value for 2 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 mediuny occurs. Liguid media arce suitable if ¢learly 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 preduct to be examined in buffered so-
dium chloride-peptone solution pH 7.0, phosphate buffer solution pH 7.2 or casein soya bean dzgest broth, If necessary adjust to
pH 6 ~ 8. Further dilutions, where necessary, ate 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/L 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.

Fatty 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 swface-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 difuent containing a suitable concentration of sterile polfysorbate 80 or another non-inhibitory sterile
surface-active reagent. : '

Fluids or solids in aerosol form —~Aseptically transfer the product into a 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 {"refease 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 vofume 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 160 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 inkibition of growth by the sample cannot otherwise be avoided, the aliquot of the microbial suspension may be
added after newtralization, dilution or filtration.

4-5-3 Neutralization/renroval of antinricrobial 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
difuent 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 suhstance Potential neutralizing agents/method
Glutaraldehyde, Mercurials Sodium hydrogensuifite (Sodium bisulfite)
Phenolics, Alcohol, Aldehydes, Sorbate Dilution
Aldehydes _ Glycine

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

QAC, Parabens, lodine Polysorbate
Mercurials Thioglycollate
Mercurials, Halogens, Aldehydes Thiosul fate
EDTA (edetate) Mg or Ca ions

If no suitable neutralizing method can be found, it can be assumed that the failure to isofate 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 criferion.

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 filfers 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-
uet, or less if large numbers of CFU are expected) to the membrane filter, fifter 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 yeastsimoulds 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 resuit.
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 4-53-1 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 Jarger 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 are used. :

Incubate the plates as indicated in Table 4.05-I-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 Petrt dishes are used. Spread a measured volume of not less than 0.1 mL of the sampie prepared as described under 4-5-1
to 4-3-3 over the surface of the medium. Incubate and count as prescribed under 4-5-4-2-1.



4.5.4-3 Most-prebable-number (MPN) method

The precision and accuracy of the MPN method is Jess than that of the membrane filiration method or the plate-count method.
Unreliable results are obtained particularly for the énumeration 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 methoed is justified, proceed as follows.

Prepare a series of at least 3 serial tenfold difutions of the product as described under 4-5-1 to 4-5-3. From each level of difu-
tion, 3 aliquots of 1 g or 1 mL are used to inoculate 3 tubes with & — 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 resuits 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 INFERPRETATION _
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 vafue 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 fo be examined taken with the precautions referred to above.
For fluids or solids in asrosol 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 Jess than or equal to 1 mg or the amount per gram or millilitre (for preparations
not presentest in dose units) is less than I 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 aclive substances where sample quantity is limited or batch size is extrerely small (i.e. less than 1000
mL, or 1004 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 Jess 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 filtrafion apparatus designed to allow the transfer of the filter to the medium. Prepare the sample using a method that has
been shown suitabie as described in section 4 and trapsfer the appropriate amount to each of 2 membrane filters and filter imme-
diately, Wash each filter following the proceduré 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 o 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 Sabowraud-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 sova 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 aumber of colonies less than 250 for TAMC and 50 for TYMC. Take the arithmetic mean per culture medium of
the counts and caloulate the number of CFU per gram or per mililitre 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-nuntber method

Prepare and dilute the sample using a method that has been shown fo 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 4.05-13 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 miL. of product per tube per mL of product | confidence limits
0.1 0.01 0.001 '

0 0 " 0 Less than 3 0-94
0 0 1 3 0.1-9.5
0 1 0 3 ; . 01-10
0 1 1 6.1 12-17
0 2 0 6.2 12-17
0 3 0 9.4 3.5-35
1 0 0 3.6 0.2-17
1 0 1 7.2 - 12-17
1 0 2 11 4-35

1 1 0 7.4 1.3-20
1 1 1 11 435

1 2 0 11 4-35 ‘
1 2 i 15 5-38

I 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 ;i 21 : 5-40
2 2 | 28 9-04
2 2 2 35 ©9-94
2 3 0 29 9-054
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 I 2 120 30-360
3 i 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 Subouraud-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 caleulated 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 acgeptable count = 200,

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

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

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

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

1 INFTRODUCTION

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 desoribed.

The tests are designed primarily to determine whether a substance or preparation complies with an established specification for
microbiological guality. When used for'such purposes follow the instructions given below, inciuding 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 fests.

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 tesied 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 culfure 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 agor 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,
FPseudomonas geruginosa 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. entert’ca 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 buﬁ"er so!utzon 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 C/. sporogenes, a sta-
ble spore suspension is used for test inocufation. 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 mediuny prepared either from dehydrated medium or from ingre-

dients.

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

Table 4.05-X -1 Growth promoting, inhibitory and indicative properties of mediu

Medium

Property

Test strains

Test for bile-tolerant gram-negative bacteria

Enterobacteria enrichment

Growth promoting

E. coli

broth-Mossel P. aeruginosq
Inhibitory S, qureus

Violet red bile glucose agar Growth promoting + E. coli

) Indicative P. geruginosa

Test for Escherichia coll

MacConkey broth Growth promoting E. coli
Inhibitory S. aureus

MacConkey agar Growth promoting + E. coli
Indicative '

Test for Salmonella

Rappaport Vassiliadis Salmonella
enrichment broth

Growth promoting

Salmonella enterica subsp.

Typhimurium or

Salmonella enterica subsp.

Abony

enferica serovar

enferica serovar

Inhibitory.

S. aureus

Xvlose, lysine, deoxycholate agar

Growth promoting +
Indicative

Salmonella enterica subsp.

Typhimurium or

Salmonella enterica subsp.

Abony

enlerica serovar

enferica serovar

Indicative

E. coli

Test for Pseudonionas aeruginosa

Cetrimide agar

Growth promoting

P. gzruginosa

Inhibitory

E. coli




‘Fest for Staphylococcus aureus

Manrnitol salt agar Growth promoting+ S. aureus
Indicative
Inhibitozy ' E. coli

Test for Clostridia

| Reinforced medium Jor Clostridia | Growth promoting Cl. sporogenes

Columbia agar Growth promoting Cl. sporogenes

‘Test for Candida albicans

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
previgusly tested and approved baich 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 oceurs.

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 deseribed 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 antimicrobiaf 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
neotrafised, 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 2 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 sova bean digest broth as the chosen diluent, mix and incubate at 20 — 25°C for a time sufficient
to resuscitate the bacieria but not sufficient to encourage multiplication of the organisms (usuaily 2 hours but not more than 5
hours).
4-1-2 Test for absence

Unless otherwise prescribed use the volume corresponding to 1g 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 viclet 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 _

noculate suitable cquantities of enterobacteria enrichment broth-Mossel with the preparation as described under 4-1-1 and/or
dilutions of it containing respectiveiy 0.1 g, 0.01 g and 0.00% g (or 0.1 mL, 0.01 mL and 4,001 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 violer 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- 1 -2 the probable number of bacteria.

Table 4.05-T-2  [nterpretation of resuils

Results for each quantity of product Probable number of bacteria
0.1 gor 0.1 mL 0.01gor0.01 mL | 0.001 g or 0.001 mL | Per gram or mL of product
- + + more than 1
o N ~ tess than 10° and more than 10°
+ : - - Iess than 10 and more than 10
- - - less than 10

4-2 Escherichia coli
4-2-1 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, mix and incubate at 30 — 35°C for 18 ~ 24 houss.
4-2-2 Selection and subcultare

Shake the container, transfer | ml, of casein soya bean digest broth to 100 L 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 colenies 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 emumeration fests and use the quantity corresponding 16 not Jess
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 Selecfion 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.
Thzs is confirmed by identification tests,

The product complies with the test if' colonies of the types described are not preqent or if the confirmatory ;dentzﬁcat:on tests
are negative.
4-4 Pseadomonas 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 I ml to inoculate a suitable ameount (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 I patch of the preparation described in Aicrobial erumeration lests (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 subcnlture

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 fest if colonies are not present or if the confirmatory identification tests are negative.
4-5 Staphylococeus aureus
4-5-1 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 fests and use 10 mL or the quantity corresponding to 1 g or 1 mL to inoculate a suitable amount {determined as de-
seribed under 3-4) of casein soya bean digest broth and homogenise. When testing transdermal patches, filter the volume of
sample corresponding 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 sova bean digest broth. Incubate at 30 — 35°C for 18 ~ 24 hours.
4-5.2 Selection and subculture :

Subculture on a plate of mannitel salt agar and incubate at 30 — 35°C for 18 — 72 hours.
4-53-3 Interpretation

The possible presence of S. aureus is indicated by the growth of yellow/white colenies 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 o not less than 1 g or 1 ml of the product to be examined. Heat 1 portion at 80°C for 10
min and coof 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 anacrobie 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 Candide albicans -
4-7-1 Sample preparation and pre-incubation

Prepare the product to be examined as described in Microbial emumeration tests and use 10 ml. or the quantity corresponding
to not less than I g or 1 mlL 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. albicans. 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 givenfor 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 fo pH 7.2 4 0.2 with sodium hydroxide, add purified water to volume and mix. Dispense in containers and
sterilize. Store at a temperature of 2 ~ §°C.
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Phosphate buyffer solution pH 7.2
Prepare a mixture of purified water and stock buffer solution (800:1 F/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 chioride 43 g
Peptone {(meat or casein) ‘ 1og
Purified water 1060 mlL

Sterilize in an autoclave using a validated cycle.

Casein soya bean digest broth

Pancreatic digest of casein 170g
Papaic digest of soya bean . 3.0g
Sodium chioride 50¢g
Dipotassium hydrogen phosphate 25g
Glucose monohydrate 25g
-Purified water 1000 mL

Adiust the pH so that after sterilization it is 7.3 4 0.2 at 25°C. Sterilize in an autoclave using a validated cycle.

Casein soya bean diges! agar

Pancreatic digest of casein 150g
Papaic digest of soya bean 50g
Sodium chioride ‘ 50g
Agar 150 ¢
Purified water : 1000 mL,

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

Sabouraud-dextrose agar

Glucose ‘ 40.0 ¢
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 150¢
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 200g
Mixture of peptic digest of animal tissue and pancreatic digest  10.0g
of casein (1:1)
Purified water 1000 mi.
Adjust the pH so that afier sterilization it is 5.6 + 0.2 at 25°C. Sterilize in an autoclave using a validated cycle.
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Enterobacteria enrichment broth-Mossel

Pancreatic digest of gelatin 100g
Glucose monohydrate 50g
Dehydrated ox bile 200g
Potassium dihydrogen phosphate 20¢g
Disodium hydrogen phosphate dihydrate 8.0g
Brilliant green 15 mg
Purificd 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 3¢
Pancreatic digest of gelatin 7.0g
Bile saits 15g
Sodium chloride 50g
Glucose monohydrate 00g
Agar 150¢g
Neutral red 30 mg
Crystal violet 2mg
Purified water 1000 mL
Adiust 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 20.0.g
Lactose monohydrate 10.0g
Dehydrated ox bile 50¢g
Bromocresel purple ' Hmg
Purified water ‘ 1000 ml.

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

MacConkey agar

Pancreatic digest of gelatin ' 17.0¢
Peptones (meat and casein) 30g
Lactose monohydrate ' 10.0g
Sodium chloride 50g
Bile salts 1.5g
Agar 135g
Neutral red 30.0 mg
Crystai violet 1mg
Purified water 1000 mL

Adjust the pH so that afier 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.

Rappapors Vassiliadis Salmonella Enrichment Broth

Soya peptone _ 4.5g
Magnesium chioride hexahydrate 290¢g
Sodium chioride 8.0¢
Dipotassium hydrogen phosphate : 04g
Potassium dihydrogen phosphate 0bg
Malachite green 36 mg
Purified water 1000 mL

Dissolve, warming slightly. Sterilize in an autoclave using = validated cycle, at a temperature not exceeding 115°C. The pH is
to be 5.2 £ 0.2 at 257C after heating and autoclaving.
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Xylose, lysine, deoxveholate agar

Xylose 35g
L-Lysine 50¢g
Lactose monohydrate ' 75¢g
Sucrose 75g
Sodium chloride 580g
Yeast extract 3.0g
Phenol red 80 mg
Agar 135g
Sodium deoxycholate . 25g
Sodium thiosulfate ‘ 68¢g
Ammonium iron (IL) citrate 08¢
Purified water 1006 ml

Adjust the pH so that after heating itis 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 - 200g
Magnesium chloride dg
Dipotassium sulfate _ 160 g
Cetrimide ‘ 03g
Agar 136g
Purified water 1000 mL
Glyeerol 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, :

Marnnitol sait agor

Pancreatic digest of casein 50g
Peptic digest of animal tissue 508
Reef extract 1og
D-Mannitol ' : 100g
Sodium chioride 75.0¢g
‘Agar 15.0g
Pheno! red 25mg
Purified water 1000 mL

Heat to boiling for I 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 i0.0g
Peptone 100 g
Yeast extract 30g
Soluble starch 10g
Giucose monohydrate : 50g
Cysteine hydrochloride 05g
Sodium chloride 50g
Sodium acetate 30g
Agar 05g
Purified water ' 1000 mL

Hydrate the agar, dissolve by heafing to boliﬁing with continuous stirring. I 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 ag&r
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Pancreatic digest of casein 100 g

Meat peptic digest 50g
Heart pancreatic digest 3.0g
Yeast extract 3hg
Corn starch 1.0g
Sodium chloride ‘ 50g
Agar, according 1o gelling power 100gt015.0¢
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-
tarnicin sulfate corresponding to 20 mg of gentamicin base and pour into Petri dishes.
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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 Nen-sterile Products <4.05> on Microbial
Enumeration Tests and Tests for Specified Micro-organisms. *When these tests are carried out, 2 microbial control
program must be established as ar 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.

*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 matetials: 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-steriie pharmaceutical products.

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

1.5  Alert levels: Estabiishad bioburden Jevels 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 2 manufacturer
(including responsibilitics, authorities and relationships between these) needed to impiement quality management.

2. Scope

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

3. Sampling plan and frequency of testing
3.1 Sampiing methods

Microbial contaminants are usually not uniformiy distributed throughout the batches of non-sterile pharmaceutical
products or raw materials. A biased sampling plan, therefore, cannot be used fo estimate the real bioburden in the
product. A sampling plan which ¢an properly reflect the status of the product batch should be established on the basis
of the bioburden data obtained by retrospective vaiidation 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 afier the sampling.
3.2 Testing frequency

The frequency of the tests should be established on the basis of a variety of factors unfess otherwise specified. These
factors include:
a} Dosage forms of noa-sterile pharmaceut1ca§ products (usage);
by Manufacturing processes;
¢} Manufacturing frequency;
d) Characteristics of raw materials {natural raw material, synthetic compound, ete.);
e} Batch sizes;



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

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

h) Others.

In peneral, the tests may be performed at & 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 2 frequency based on time {e.g., weekly, monthly or seasonafly), 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 “Micrebial 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);
£} Enumeration of viable micro-organisms (inchuding testing quantity, culture media, growth-supporting test of the
media, culturing methods, etc.);
g) Detection of specified micro-organisms (inciuding testing guantity, 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);
§) Actions to be taken when the levels exceed “Microbial acceptance criteria”; ‘
k) Persons responsible for the testing and evaluation, ete.;
1} Other necessary items,

5. Microbial acceptance criteria for non-sterile pharnraceutical 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 couat (TYMC), *it is possible to evaluate at the initial
processing stage of the product whether the microbiological quality of the raw muaterials 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. o 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, eic.,
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 if is necessary to keep
the level of microbial contaminants in the water as low as possible.,

Acceptance criteria for microbiologicat quality for non-sterite finished dosage forms are shown in Table 2. *These
ricrobial 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. o

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

Total Aerobic Total Combined
Microbial Count Yeasts/Moulds Count
(CFUigor CFU/ ml)  (CFU/g or CFU/ mlL)

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 CFUY/ ml) (CFU/g or CFU/ mL)
Non-agueous 10° 107 Absence of Escherichia coli
preparations for oral use (1 gor1mL})
Aqueous preparations 107 10' Absence of Escherichia col
for oral use {} gorlmL)
Rectal use 10 10° - _
Oromucosal use 10 10! Absence of Staphylococcus aureus
Gingival use (1 gorlml)
Cutaneous use Albsenc? ofLPseudomonas aeruginosa
Nasal use (1gorlml)
Auricular use .
Vaginal use 10° 10' Absence of Pseudomonas aeruginosa
{lgoriml)
Absence of Staphylococcus aureus
(lgortml)
Absence of Candida albicans
(1goriml)
Transdermal patches 10° 10} Absence of Staphyloceccus 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 Staphyviococcus aureus

requirennents apply to

(Igoriml)

Hquid preparations for

Absence of Psendomonas aeruginosa
nebulization)

(lgorimb)
Absence of bile-tolerant gram-negative
bacteria (1gor I 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-organistms recovered should be
evaluated in terms of:

+

the use of the product; hazard varies according to the route of administration (eye, nose, respiratory tract};
the nature of the product: does the product support growth, does it have adequate antimicrobial preservation?
the method of application;

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

» use of immunosuppressive agents, corticosteroids;

« presence of disease, wounds, organ damage.

Where warranted, a risk-based assessment of the relevant factors is conducied 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
hacteria, 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. ¢

*Table 3. Accept_ance‘criteria for herbal drugs and their preparations

. . Category | Category 2
Micro-organisms (CFU/g or CEUY ml) (CFUig o CRU mL)
Aerobic bacteria 107 16°
Molds and yeasts 10° 10°
Enterobacteria and other 3
gram-negative bacteria * 10
Escherichia coli 10 Not detected
Salmonella Not detected Not detected
Staphylococcus aureus % : #

% : The limits are not specified. ,
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L DBRHM S BERAILVWEIK, Y—Fov MEneE
FHE (Y- ¥Ry bYAFL) 2BOTEET S, MELCR
HOERBEILOWT, £ 405-1-) KETAETERPA
TSI REET 5.

REAEHBROBEI, pH 70 0T b ¥ EHREEHEEL
K pH 7.2 O YEMBIFNE BV 5. Aspergillus niger DT
TRBIEH DK, BHEICHEY VAR—F 30 % 005 %
MATH Ry, BEEN 2 BEUA, L1 2~ 8°C LR
FRBED 24 BEURICE S, Asperzillus niger X1k Bo-
cillus subtilis OREEBHOFNBEBEL AR L THERY S
b hiz, BFESEXIFRESTLEEL, EREme L
TERATES. TRFROBHNE, RESASEEAR 2
~ 8°C TRETEA.
4.3, [EMeideg

%%ﬁ%%%%?ékbm,ﬁﬂﬁ@ﬁbbmﬁﬁﬁémw

TEREN B EFEMT 5. AEMORE S - Tiadk b i,

4.4, Eintese

WIEAERERICOWTI Sy F T CRET 5. 7, BRD
ﬁiiﬁiﬁlii%&ﬁt DML B WTE, Bl Sy

LR 5.

ﬁ 4051 -1 WRTHEW O L (100 CFU BUT) %
A HEL v T A Ve A MO, VA P
BEA Y - FAVZ A o FrEREUY 7O« 7 ol
B FURROFRIERT D, EES X CREO RS LY
—EEFHE B, EAB-I-1 KRLEGETELTA
BT B,

BT TR, O MBS R L X b B

DEHBED 1/2 28 2 BHATRINIEZ 6w, FHepgss
HERWCRRT 56, HUEIrHRshgh iy s
MW B ol RE L HEORT SRS IER & i,
AT, FHEIEES him iy FCHEcE
NIRRT EREOREFED LN &R v,
4.5 HEFETTOMEREOES
4.5.1. HHomR
RHOWRE N, WML OWEEMSEICIKRET . BT
EERLAVThOFELHETE S L0 THVESE, WA

FEEmIT 5.

AEaL
@%&m%p370®ﬂj$yﬁﬁﬁ%ﬁ;m79®uy

BEEREIRVAE =Y - A4 v - Y4 V2 2 MERTER

XUFHRTH (B ﬁlOWﬁﬁﬁ%ﬁﬁTa)_ﬁFfaw.

pH 6 ~ 8 [WHERT 5. éB&aﬁWﬁZ?&%AMHL%

TR 5.

. KRB OEEEEG

WM GEE pH 70 OAT +  BIESER, pH T2 OY >
BEWEL GV A= B¥L > - ¥V Uz R MR
€D GEER 10 BRREFTHEET). HSRLeT T2
i, WAEEY I AR—F 80 (M1 L) DL
FREBMMENA B EFTES. SERGW, pH6 ~ 8
HET S, LR RRMANERSS IR AR CRET
A, .
el <

%@&&&5@&%Lravz%/@4JVWKWRﬁﬁT
B, X, SBELOIT 40C BT BNSASETE 45°C
BUFY CB L AR RBEOR Y v b— b 80 Lo
MEEOREEENEHCTRS T 5. BB S ITRKEh R
BEERL2ALERRCBNTSE. EELAfREsH000
WEBELTHA, WERMED 10 SRRESRRT S, Akl

- ABRTRAOHETCRELRL LA LRBRE (RAT . MY

HIREOI) A= b 80, W RoFBER o RImIEEs
FELEBULFREZHAVT, Hi 10 BBREETAMNS TR
T kv,

LT T — RO RS I Bk _

BaErEAGBCAY I v T4 Ly —BENXIES L4555
HAVO LD EREFENCE Y. FRRESHS, 2852
WHERBRO—EROVTRP BV S
BBy F )

BRGNS > FORESE (UM +—") 2WoRE,
WL EFE C L TREA S AR Y5 257 4 b L—
DEREL, Wy FRTPRETLIORH CRBI, BELE
FIENE X IRE 7 —¥) THERELES . ®) v~
=k 80 BU/ERVYF R PORFEEMESERSEOR
ELEZFRBE Ay FE2BL, 2200 30 SHELEE
35,

4.5.2. EBRUER

100 CFU BT OSEEE 8501+ 5 4 B oS SE 0
EASLTHELARHEERUER REEEE 2w om
AL, BEVLIRREEDEOR I, RENED 1 % 2@
T by,

HErLoFETREBEDENSELBI DL, BLE
CHEREORIIEHVTRET 5. BEEEYGESRED
O, BYROEREORBES LIS, Himl
RBFEY BT A,

RS L B RERLE AT o A VIBE I, S5, BRY
B5BORIMBMEBEERMA TS Ly,

4.5.3. MEBEEOPH ek

4.5.2. RO 4.5 4R L F M- TRRE v, BB
ﬁwaﬁﬂéhtﬁﬁ&,ﬁﬁ#%@ﬂéﬂtﬁﬁt%&&?
5. :

HEFMEENIBE (B & OERLREE, W5



OEEERO 172 RBOSE) 1, ELWBELRBLI LD,
HEFENFOFELEETA, FEROEWIE, SO (1)

HRETIIEDOMRE, (2) BRANE—BE2PHRoR
Rig~o@h, (3) E5E8, Xk (4) LROoFBEOBLS
LY EERE PER RERNOBEL BT L0, R
HEHeACEMNTES (% 405~1~2). hiagl, Bl
RPN, THLBOEEICEmT 2. wiEE
BuiBe, TospkEETcE T s v,
WREPEITICEHMAOLEME AT v 7 R THET 5.

I RIS A IEAIE, TORROLORE

BEOQmAK, BEEFASETERWERSET. Liok-1T,
FORRFERE L ATORS TOERIIC L o THlShT
WA RV EEE B, Lal, TOEENINSORE
BO—REEET 575030C, RBEEUIIOERTEEL 21
Tk HIOT, BERORF L EORERELRE R
LIEWRETERIRET .
4.5, 4, BISEETTOMRENRIN

40511 KRS TWwARAED O EmlciRgy
D, EMLSEBEY 0L ERRICHET A,
4.5.4.1, ALTSLT7 -5

AeFHr7LNF -1t HIE 045 yum BTOLOEEH
Th. 740y —OREE, EREEOESCE - TIRERE
EAPHESNZVEI ERRLTERT 5. % 405-1-1
GEREBTER 1L BOAY TSIy 74 Ay —%fvb,
4.5.1, ~ 4.5.3.0RBES ) CHBLARIORE (7
REHNITEED 1 g HUE, LEEROEZEOVEITFH
BhaBEREhUT) 227507t My —KBELTHS
CABL, ABEOFRECTA XTI 74 V5 —EHET .

AYTH T4y %, BIFEEEAENE (total aerobic
microbial count ; TAMC) MEBL LTV E—> - H ¥4
YoFA V2 AR F T rHBOREL, BEEMR (total
combined yeasts/moulds count ; TYMC) MEH: LT 7
B - F RO v oS ROBMCET. F 405-1-1 &
RLASEF TR ERER, EREENETS.
4.5.4,.2, HF EiEE

I YT MR, BN LTAEL LD 2 HoFR
ERWTEML, SRFhFnoEEopE 8o Faiis
Hwa,
4.5,.4.2.1. h>FFHERE

B9 om oAb Y MEERT 586, 451, ~ 4.5.3:
GERCEHINRBELLEAE | ml #ETA. Zhiths
ABLD ASC UTIRALAZ 15 ~ 20 mL OV K->
HEA Y FLT2 R H T YERTRT O — - T
B SEBTERATL, LhRERANVLEHCBBAN,
TRIERLTA YT VBT 5. & 405-T-1 {058
WhgER TR 2 HoRPIMERVS,

£ 405-T-1 WRLAEGCERERLEET S, BT
LUHBOBNTOE LD, MEEEENTS.
4.6.4.2.2. h 7 CEEREREE

B9 o OAFEHEERTSEERE, 15 ~ 20 ml @
VA=Y - B ¥4y - YAV A 5 BT
= TR Ty HMESH 6°C THMATESLE Y, B
2T, BERF v iy FRERBOS RSO ET Y
MRREYE, LURELRAMUMEBVARSR, FRIIGLE

THYF YEBRBERHMTS. & 405-1-1 KB HEY
Tl S 2 RONFYHERVA. 4.5.1. ~ 4.5,
L.ORBMEBYLEPEMEL, 20 01 mL MERIEME
WELTHEEWSEICET S, 4542 1. 08FXBH K
WAL, BETA.

4.5.4.3. SHES (MPN)

MPN HOBERIEREE, AY75r74 0y —ELR
BrFrERELD S H TS, BIIrUoREIRH LTI
EWEHEy. ThboBioi-nic, MPN Eiificfg+
EZHFEFRWRIETCO TAMC ofgicRvehs, &
HEEBRTAEER, BT LY I4F5.

4,54, — 453 ORKREEI, BEOL2{EE 3
B0 10 BEEAFRAILBET 5. SAREMDLTEN
TgXid tml F2%Eh, YAV—V - d¥ESY -4V
AP G ~ 0 mL A-Twvad 3 ROBBREICShE
NEHT A, BEFOIE, BUULS— ) 80 Ok HREE
BN, LHRENOTEMHESBITEMT LI ¥ TE 5.
LshioT, 3 KR OFFAMNERELEEKIE, o Foi
BECEETAIEICRA, )

ETOFRBE® 30 ~ 35°C € 3 AE %L v
A, HRBROBEI L o THEONRREBS B VI
PEEEE, BUEBIE VA Y- - h¥f > - ¥{¥xR
A YT oRICEAES, MUBET 1 ~ 2 HES®BL, -
NEOHELHVE, E 405-1-3 ALERES 1 g Lik
1 ml %70 OREDORERTRDA.

4.6, BREUHE

AT GFANE LIS YT rEEEORNSEC TR
FTAEEE, wThORBEOEHHNEDL, 4.5.2.TEEL
BSAEEL R BOEES 172 ~ 2 BURTRITHh
W bhe, MPN BOBSHERETH LS, RBRHEORN
Wi, IE»LBONLERO 95 % EHEERCHBR TR
Wde bl

ERLivTholEcsetd, RERN0S L 1 Bic
b EEOFBEICHELPESIE, BERCELECEATFEE
REREHTHAETHRET 5.

5. SSORE
5.1. B2

MMCHET HHO0ITh, LEORETHo TR L A3
WRED 10 g iz 10wl 2HVE. 27V ~-LBEROHE
TEEMRE, 10 FERRENL. SRRy F, 10 sty
FERIREWA,

ROLE) ATl s o Fde, REREEL T L8
TEE D EEENE (FAERA, » 7 e0H, EEA) &b
OFRERN 1mg BT, L 1 g Hsvid 1 mb (RSHEE
THERIN T RvEED B9 oFERY 1 mg &
TG OBE, BHRREORBE R, HA0 10 BEEE
0gHbwik I0mL KFETAIRINLSL VIR
T 5.

B LTEBSRAIPHTE, BEBORCBYFSHL1L
Bay b4 AFEECAE Y (Fhbb, 1000 mL Lik
1000 g M) BECIE, LB LBEMBESRTwERL
BESZEHFLOEY, BBty b0 1 % T3,

Ty FEREL TS S OOREN 200 K (A TEE
BRATEDhLARE 0L ARG T, HEBRE 2 EiK,



TR 100 RBOEEAE 1 BECRLTI LATED,
NV FEOI R OIRERY &, S CRESHUN
+. DEFOBRBEEA B, THLEOBTBRONEYER
&t A,

5.2, BIAOEE

B.2.1. ALTSL o lw—3k :

TR - EHBIBT IS TER LSRRI sSh(w3
AEBEETHVA 4L REESh LBV ITHAEIFER
LAFETHEBTREL, BR: 2 HOA X TS 7405 —
DEAXBLTELCSET L. HaEFREshiFECE
2T, BET74ANF—2EETL.

L DAY F S 7 4 0¥ ik, TAMC OENTBHIIY
A=Y BV AT AP I FEBOERR, &
DIHOAYTIT 4 My -1t, TYMC OBEDHIC
T O FEHS F ORI Y. vAY—- -
HEAY - FAT 2 A LB YT VIERE 30 ~ 35°C C.3 ~
"6 BE, ¥TO - TEOES T oRERE 20~ 25°C T
5~ 7 HESERTAS BH 1 X2 mb SV oMEH
BHMTE.

BEBRRA» FEFRBRT AL S, 4.5 L KBRIATY
HHBED 10% B0k 2 HOBRBA Y75 >7 405 —
THALAETE. 1 HOAVYTFF 7405 -1k TAMC
QBB YA Y AEA v - A VA AT
BWHIBL, #0275 7408 -1k TYMC OO
P T O — - 7 R Oh VT VBB
5.2.2. Y7 -FiRE
g.2.2.1. BT LPIRRRE

LEERShA L BT CHEEEMIRERLFETRELSH
WyahH, TRAEFLOBIIHL, FREMIEIZLI2LED 2
WO PYVIEHETA. VA=V - FHEL - ¥4 V2R
PP ML 30 ~ 35°C T3~ 5 BREIMEL, VT
T 7 RS 7 I 20 ~ B°C TS5 ~7 HM
BEET L. BN TAMC T 250 ¥, TYMC Tt 50
FMT, PORSECEBFRERTERED S > 7 e 8
W&f.%ﬂrtm@ﬁwﬁﬁﬁﬂ%tby%%Zglul
mL #7 Y O RERHT S,
5.2.2.2, h5oFREERRE
CANBERSALBYCBEENRERAHFECHRA LR

YD, ThAFRLOEHREHL, FREBILCSLES 2
WO~ EBRTS, BERUCEEROERE, hrFr
FARFRECRIREN TwE LB YT,

5.2.3. HRFEMGHR

AIEREAEB Y CHEEST SR LT E TR TN
ML, 5. 2aTOoBRES 0~ BC T3 ~5HH

HEt s, BELRLE, BEESRENHETEENET .

FRERET LD, BAEDOBMIRD o ARRBRERFEST
B, RALB-I-3HOHBRYNE 1 g T Inl S0
D ORENEY R 5.
5.3, BREOHE

VA s FEA AV AP H »FvERPERL

TWEENSRFEY, RERANMEDE (TAMCY &7 5.

COBBECEROEESREEATY, TAMC ELTHE
FE, O~ TRTES TR EELTHESRD
WURE, BENE (TYMCO £¥4. oM Lit@igo

EEVRE ST, TYMC Y LTHETS. fMEORFD
o TYMC PR REZHAI L EWFUHSAIEEIC
IZ, AEWEEPESLY SO - T ESES 7R EERL
THBv, MPN ETEHEETHEE BB TAMC
B,
HAEDSHREOBELEMATERTS L 21, UTo
I3 EHET 5.

— 10' CFU : BAHEH = 20,

= 107 CFU . BAREER = 200,

— 10? CFU @ BAEFFE = 2000, BUTEAE
HRShaBEREME, MFEREDRERE HLEMREH
Twah, ]

It FEAEEALSOEENRHME | HEREYRR

ARipERE, SERSTOEMASICEIEEE L ARER
THB. ;

1. BX

FEEEE, ARO&ES T CRUTRLSENRESIFELY
wir, LEFOEEFELRTwAPRHETAFETHE.

FEEG, BREEAFEEOoERENSHREICEST
LHEPEFHETAILEFERSIILALOTH S, EIRN
BAE€DTHTEY ICRBETERL, SRTHWET 5.

BARBE L OBSESRIN T ARSI, gifbkdtd
LHOMAEWEMFEEBVTE Lv,

2. HAEFIE ‘

REOWEE, [EEERR] CRRERATV2EEH KT
X
HHMAFREEESE V2560, THEHERE] KER
ERTWAIINEHELEY CoREEERRELEEHT 4,
CRAORBPCREEENEERT 2B, TERERE]
REREATWR LI, #4huddaBrieod, &
U B RIEA L OBMICIRERE 2w L2 RET 5.

3. EHONERBRRURBOEE%E

BBRHESEETCBVTOBERERETIhiHE L
PREERT A, ¥, RBSRCEERRIT LS RREEOE
HeREOMBFET D - o8&, BE, S8Ry
5.

3.1. REREOHEH

BERT IR R AR E R R AT 5, TIRK
BT EETHRET 5.

s, BECHEVLIEAYHE, BHOTAF~T—~Fay b
POOMARN S BERARGE S, ¥ Fuy FEERED
PR (Y—Foy PYATFA) EHWCEET R,

3.1, RS .

EMWABRAEKRE, YAV FEAY -S4V AT
M, L@V AE—Y - b ¥ Y - YA VA H 7o
BET, #h¥n 30~ 35°C T 18 ~ 24 BEEETH,
VY TNED A BORBERE, Yo~ T FoE
B F B, XSS u— - 7R EREERhC, 0
FR20 ~ 2B5°C T2~ 3 BREEETS,

Staphylococcus awrens (BE 7 7 3E¥) I fl A1, ATCC
6538, NCIMB 9518, CIP 483 XiX NBRC 13276,
Psendomonas aeruginose (BRRHE) @ X1, ATCC 9027,

NCIMB 8626, CIP 82118 Xii NBRC 13275,



Escherichia coli (BB HE) | §l A W, ATCC 8739, NCIMB
8545, CIP 53126 3 l& NBRC 3972,

Selmonelle enferica subsp.enferica serovar Typhimurium
CFrvEFs) DHALE, ATCC 14028

FREBELT

Salmonelle enterica subsp.enterica serovar Abony (%A%
#7) 1HIA ¥, NBRC 100797, NCTC 6017 Ui CIp
80.39,

Candide albicans’ (B ¥ V¥ - TL¥Hh 2 2,
ATCC 10231, NCPF 3179, IP 4872 it NBRC 1594

SEAEREOREICE, pH 70 oYk ¥ AEGEHSR

X pH 72 @) FEEEHEA 5. BRI 2 R,

Rk 2 ~ 8'C KRETALA 24 BRMUKKKHY S,
3.1.2. POX ST

Clostridium sporogenes | 8 2 1 ATCC 11437 (NBRC
14293, NCIMB 12343, CIP 100651} X & ATCC 19404
{(NCTC 532 Xtk CIP 793) # v A, 7 uX Y S 7 0K
BEEE R oA P VTESRRCENL, 30 ~ B°C T
24 ~ 48 MFRMBEEHIEHT CBET 5. O sporogenes DHE
BEROFHRAEETHULCHERT A ALY I, FREBINK
FEWEHEE UTHERATES. FRMSE, BRI
X 2 ~ 8°C TRETEE.
3.2, kedadug

BRI HERT 501, BEEORD Y CEHLRR
WEACTERSRESRLEE TS, BAEDORE ST
Hb e, '
3.3, KHhoidaeseg

WAL DWW TRy F UV ICRRT S, 37>, %
WIATRS > G RB L 8T T, By F IR
B 5.

FA05-T-1 EHMLAX S, R > THET
R EVER T B

SEEIRALIS TR, WHORH | W RO —RIc R Rl
oL (100 CFU BUF) 288y, #83hiREc

BEEL, BERMME REETEEINATY M OB

BREBRE T 5. FHESHESAAEEAY T, BTG

ENEELRSORENRSLNE.

BE AR, BASE | STAERCBT L VRO
A% (100 CFU BT) #8HL, » v 7 PREEAREET
773, BESNBETERL, SEBDE, RBETHEs
R B R O RERI LA L ¥ 5. BDHEIRE A
RSy FT, BTRBONRE L REOREFROL RS,

BIREEER, TEARIAE SN | A M R e
WELH LD 106 CFU B+ 5. HBEsShiBE cre
L, HERERS IR THURE AT B BRI o S R B
LETE. RBEOBRETLBH R,

BRI BB %Tﬁﬁﬂkﬁm&&ﬁoﬁéwum
CRU WF) #BHBL, » ¥ 7 THRENSRETHS. 8%
SNBETHEEL, EESMERBRETER S A TWEEE
HMORER LT 5. BEOTBREEWESE, HHE
SRR Sy FCHURCBORALO LA THE.

3.4. BRBEOESH :

BHME LD, 4 OMEEECERIAL LB D CRE

WA, BEOWEERICRET ARCERRR LR 5.

REBWHEPICHEET 5. £, EHLARBEFOREN
100 CFU MTHHEE 25 &5 2ot hi SHET 5.

A DHERECERSALLBYNRET 5. 5L, &
EERAREEENE TR S,

FREEDE, 4 CRRShABIRE LR RB SR
FIE R B,
BECHBEESRD S h A BEIE, BRFEOEES
Eiehd (EBHRG) © 4.5.3. 388).
HAFEORTII ST, BEIRAFETRLOREN
A B MBS PRT B S AT E LVIBAICIE, I ER
ﬁ.f&f’i%ii%@ﬂnnqﬂwiiﬁﬁ Li&b*hﬁ.& LT,
4, RO

1. BBSHEHRHAM 7 7 AN
41,1, BREEREE U

WERMEE 1 g BLERY, T 10 BEREE [H5HRR
B OERLEES KEET AN, BREELTEY A Ve
Y REA Y Y4 VA VERER, BA%E, BEREE
EARDIC 20 ~ 2B5°C THETL. AL, HMERRTIE
FOBMTHTHAELRY G 2 BEBTHY, 5 B8
Briawlk),
4.1.2. BEMHER
BEBEEAGVEY, 411 TEBLARS 1 g 0%
THRTE-Y¥VEREEME 74 9 UEHEET L. 30
~ 35°C T 24 ~ 48 BEEIsEREME, NAF Ly b Loy K-
MR- 7Ry P EBICBHL, 30 - 35°C €18
~ 24 BERHESET B,

REOTHFHRHONLVEEIE, FOBRAFRBIOEST

B
4.1.3. TBERE
4.1.3. 1. RIRETE

ALLEERENTUIHBERY/ X2 0FFRE Cho
T, ThERBEEMEED 01 g 001 g 0001 g (XIX 01
ml, 001 mL, 0001 mL) MEE4, WED T — ¥ L IBPHE
BT A T ST S, 30 ~ 35°C T 24 ~ 43 B
MR, S4FLy b Ly 1 CEHER - Y ROE YT
S A BREREBHIL, 30 ~ 35°C T 18 ~ 24 BEEIsSEE
TA.
4.1.3.2. fw

WEOFENRH NPT, BEsHETL. BEER
THEILBROBMNELEESERESIARARICEEL, &
£.05-0-2 P LEHEORRTERS 5.

4.2. XiBE

4.2.1, BURUERER UETEE

BREGE 1 g BERY, [EHHRER] CERLALS
CHBMLAIOEFRED D ml, 5wk 1g L1
mL HEEE @4 THRELLD BRE2EOVAE—v -7
Ay - FA VX PRRITEREL, REe®, 30 ~38°C T
18 ~ 24 BT 5,
4.2.2. BIRER

BERTED, VAE—r BV 4 VA MO 1
ml &%y 3% HAEE 100 ml BT A, 42 ~ 44
C T 24~ 45 BMEER, w2 rR-a YIS LEREE
ML, 30 ~ 385°C T 18 ~ 72 RREIEET S,



4.2.8. #HE
EROREIRD BB E Ry, BERBICLY
WELT 5.
BEFFEL 2D, LEEEERRIByTEEEHESHh
f;i%A;\,;i FOHS AR EET 5.
. YRERT

4.3.1. a&iﬂaﬁ%mu‘ﬁﬁ&%ﬁ

WEEEIA L 10 g L 10 mb By, G4 THRELR) &
BOVSV—r - HEA Y - ¥4 T2 P ESL, Be
#%, 30 ~ 35°C T 18 ~ 24 ESEREEET A,
4.3.2, BIEE

VA Y - hEA Y ¥4 V2 FEH 0 mL & 58
H— b - NTNTFYR - FE R SREEGEHE 10 ol 08
WE A, 30 ~ 35°C T 18 ~ 24 WiEEEE XD AT
VEEMEWIREREL, 30 ~ 35°C T 15 -~ 48 BEPEEET .
4.3.3. fHE®

AT LA RARENTS GBS, A0 RM
DAEICHD S YHBEEE, BERRCL DR 5.
RS CwATEEOBEFIEEL v, NIEFRERERIC
BLTEEEHEShASSNE, TONRRRRBIEST
5.
4.4, BigE
4.4.1, BHHRRUIIEE

WERHSE 1 g MEEY, [EWERER CERLLXS
CEBELS 10 EFRED 0nL, 50w lg X1
mL BEFEY G4.TRELL BROVAE - - B ¥AL
VoAV A MVERICEBELTREL, 30 ~ 35°C T 18
~ 24 BEEETS. BRERNAyFEERTIE S, [£
BHEEE (4.5.1.)]) RBERLAIIKARL, 1.9y FHH
BEABEA TSI T4 NF - faﬂb FQAYTFT 4
M= 100 mL OVI = A Y - FA T A
Bl AT 5.
4.4.2. BIREE

ERYEFAYFURBICERHL, 30 ~ 35°C T 18 ~
72 BRRIEEET 5.
4.4.3. HE

HEOEF NS SR ESREBE R, BERBIILD
BETS,

REFFEL LD, LRAERRICBCTRELIES R
FBEIE, TORIAEARBICEST .
4.5, W7 FORHE
4.5.1. BEERNRUREE

e S E 1 g LLERD, TEESREB] CREML-E)
CHEBLAWOREERED WL, AW 1g X1
mE H%EE G4 TRELL) EROVIE—Y -84
VoAV R PEMCEBLTRSL, 30~ 3B°C T 18
~ 74 BMEHET B, BRIy FRRET AL 212, [4
WA 4.5.1.)) KERLALIICHELL LTy 4N
BEBEAYTIrTLNE— féﬁt, FORALTI T4
A& —% 100 mL OVAE—> - B ¥ ¥4 TR b
W AT A,
4.5.2. BIHE
Trzy b oBEN T
18 ~ 72 BePIEPRT S,

FIEHIBHEL, 30 ~3%°C T

4,5.3. HE®

HHEOWHF - EE TRABREORTIED bR
B E Ry, RERRICE SR 5.

R ERTWEEHOEBEPEEL v, NiEEEREC
Bue Tl UEshEe i, TORRGERBITEST
5. '

4.8, TORFUTT
4.6.1. HFHEMEUNE#MNE

WERIE L [HMEERE] WRERLLL T WEMNYT 5.

WEREE 1 g LW 1 mL MEBETEEY 2 £%1L<
B, ZO35L0 1 KR 80 °C T 10 SR, Eehic
HHL, o 1 kL ey,

4.6.2. EREE

FhFhdb g X 1 mL *ﬁ:—’éﬁ%%o'@ Bk
AR YT 100 ml BAoTWvE 2 HOFEE (38 mm
% 200 mm) RidbomaicBy. WEMEHETC 30 ~ 35
C T 48 BEMESRET A, BB, Du U TH LT R
ERBFEHFLBHL, BEMEFT T30 ~ 35°C T 48 8
BT 5.

4.6.3. HmE

By S —EEEEEOEE GFREETAIIIEH Liwy)
DOHEHREFBD LRSS EBEEHET 5.

DU YT YT A OMER BE XS SRy
M, Xidh & o — ERESEBAEL 61, ToRRAEREICE
ETEH. '
4.7, hrIdH - TFREHZR
4.7.1. HEBRRUTESE

WERBLG S THEEAS) KEHRLZLIUBRT L. 0
10mL, HAvI 1 g Xix 1 mL BLEICHSEFRE 100
mL DT 7K AR LT RA L, 80 ~
35°C T 3 ~ 5 HEMRTE.

4.7.2. BiRIEE

Fram— WS P RRICBRL, 30~ 35°C T
24 ~ 48 REHERY 5.

4.7.3. BE

BHEfEoRTEED LRCES BT R, FERBIC
L BB L,

FOEIGREFEEL 2D, LUEERBICEWTERYE
EHESRIEEE, FORREFREEICHES YT 5.

B, WFORs Y a YIWERREL HOKERT 2.
5. MR A h SEERUIEHR
BT oERRUsEeE, BEBFOBEDHARTHAREER T
EEMIChEo b OTHE, FHORFTRERUBIRIF
HE, EOBEBVTH v,
BB
D YBIKESR ) YA 3 g £ 500 mL ORTHEML, K
Befed b U ABEC pH 70 ~ 74 ORISR, KERAT
1006 mL 2L, Be&Ts. FRICHAELTHETS. 2~ 8
C CTERETA.
VoERREHE pH 72
KEBESHERERS (800D LTHEAEL, #¥T5
~F L EEBEHR pH 70
) PETAE S ) Y A ‘ 36 g



) UREKET S b Y 9 AT 724 BT A ' 30 g

() >HHE 0.067 mol A5 %) EFFrgns by _ 70 g
k=2 o R PN i3 g REst B 15 ¢
ST (BEEIEL ) 10 ¢ EAF b A 80 g
* ' 1000 mL V¥ g A : 100 g

HRANYA Z N TEEREHE TS, BrFy 50 g
VAV H¥L Y 4 VA S Zaw kG Ly K . 30 mg
COHEL RS 170 g C FYRINRAF Ly b : 2 mg
YA AR 0g * 1000 mL

BT P 50 g MEktEe pH R 2B°C T T2 ~T6 KHB XS pH %
Y rBKEZAN T A 25 g RETE. BEHTEECNRT S, F—F 2 LT CMELT
7 ¥ 25 g Wi b v, : ‘ :
A 1000 mL v o 3 Y F- R .
HMEHEO pHH# BC T ~T5LRAL5K pH % EIFPPATE 200 g
WET L. MBINTYA S ATRERESERE TS, A8 100 g
VA=Y BEA Y - I AV H VT VHH iy et . s0¢g
HYEL BT Ry ‘ 150 g TOES LY BT 10 mg
¥4 XBRT L 50 g P ' 1000 mL
20| bl M A ‘ 50 g WEERO pH X BCTI1 ~ 758233 pH %
p Al ey 150 g BT, BEEShLYI 2V THEREBRE TS,
F: 4 1000 mL SR R b I g = )
WEZO pHA 2B5°C Tl ~ 75K katS5 pH % VSF BT F 170 g
T 5, BRSMLYA 7L CREEREHE T . TRy (BERUSEA B 30¢g
Rl E Sk e g =3 _ FUEE—Acnd 100 g
TF 400 g B FY oA 50 g
ATy (BEREFAES B IID 100 g iy i i5 g
v 150 g PV g 135 ¢ -
7k 1000 mE. Za—bHFNLy R 30 mg
WEED pH M 25°C T84 ~ b3 LB L3I pH % VAT F Ly b 1 mg
MEET A, WEShAYA 2 A CHERKBNT5. 7 ‘ 1000 mL
HF R FEA RS PTF WEEO pH A5 25°C T 69 ~ 73 kB LIS pH %
Vi 4 BT 200 g BT A BATERYBERNS ) SEESBEEThrL, B
A a3 ' 200 g Bahioy4d s VCBEEEBRET 5.
BT 150 g FEAE Ll ATy o SR R g R s3]
14 1000 mL ¥4 XGRS} " 45 g
BEED pH 22 25°C T 54 ~ 58 WA LI pH % Hifb= o &0 hAAM 290 g
PET 5. BRERLYS L TEEERRE TS, R 1 S S 80 g
T m— . TR ) Y VBRI A ) o L 04 g
7R 00 g VBT A ) L 06 g
N7y (BEREAEACE 1) 100 g wFHA P 36 mg
7 1000 mL F:3 1000 mlL
Mo pH AT 25°C T 54 ~ 58 ok B L3 pH % ETHRLLZFLEIL, 1I5°C 28X LT, R
BETL, MBEINLYA I AMTHEERARE T L. ENLNA I NTHEEERRET L. DREVBEREFRAERE
T-EVBRMERE 7 3 7 pH N 2B°C T 50 ~ 54 LB EITT A,
EFF BT 100 ¢ XD (3 0—2 WYy - FUFYIT-AE) AT
T - 50 g b )
Wi v 200 g g% 35 g
OERITIRE A A 20 g Rl I : 50 g
U rEBARETF b UYL TG 30 g L 75 g
FTYNT MG 15 mg . Fa 3 75 g
K 1000 ml EfEFFU Y A 50 g
MO pH R BC T 0~ 74K EB LI pH ¥ B+ A 30 g
WD, 100°C T 30 SRENKL, BHERHETA, rEPES VR 80 mg
RAF Ly - by F-IBRHE - TS LT b B 135 ¢



FUEII-NMEFFITA
FARERS P Y 4
PXYBTES YA ()
pid

MBHED pH M 25°C T 72 ~ 76 K2 B IIT pH %
BT 5. HRTHETHHEL, 50°C FTCRHLTHIGAE
VHISEERE, A7 b T T LT G,

ERY I P
EFF BT

25 ¢
68 ¢
08 g
1000 mL

BYEVEARSE, RATIERELFOERT S E TN
BLTHE,T. HELLWE, HBESO pH A 25°C T 71 ~
TEGBIHN pH £BETE. BESALYL I VTEE
EAIRET B, 45 ~ 50°C FTHHE, PEESL, £y
YA Y URE 20 mg CHETRROY VY4 Y Y RERIE
By ¥ 7 <A ¥ ) FMLTS Y ILEHEE R,

£ 4.05-1-1 HEBREORRCERE

REFET TO

00 g .
<24l
e R 14 ¢ B e
- o - P
BB Y o A 100 BEEFARME | s BIFRAE | s
e & ety | FIUER G gy | RIURE
LY EF 03 g !
e Staphylo- (W 4 ¥ — v 4 £ — VoA K-
LR 136 ¢ cwoceus |v - BEA|T o ¥ YoehEA
* 1000 mL aurens e FLVY YT AT
. Az, ER-S 3 S 4 5 LA MHY
gy 160 mL. ATCC |7 viEsR|F HENE F 3 55K/
BB A AL B3R ARHatHE 2 R 5 6538, Byd sl sv— MPN ¥ 4
%}ﬁﬁ;ﬂémmiﬂfl?%ﬁﬁfa ﬁ%&mPHﬁ P L R LA P
BCTI0~ 74 DL pH 2BETE. BEsh 9BI8,CIP ¥ - ¥4 ¥iw -4 ¥ ¥4 -
s L T 2 St 483030 xR MEHEIx X MR AV b
I A P VTHREREERET 5. NRRG %~ 3 =100 i
Troy b - BN TSN 13276 °C CFU £100
. e 1 - . 18 ~ 24|30 ~ 35 CFU
YL PBRART 50 g KR bt 30 ~ 35
BE~T 50 g =3 BN C :
EREL S 10 ¢ =5 81
— Freudo- VA E Y- B BB g
¥y =h ok - 100 monas |7 HEA ]S h¥A YonEd
BT b A 780 g aeruginesa | - ¥4 Y|¥ - ¥4 Y V- FALY
b B g 150 #|riL, 2A VA=A M H A RHN
7 Vg ATCC |7 rmnXls iz T
P BV 25 mg 9087, B4 e Y A B MPN v 4
* | £ - NCIMB  [> - A¥Aly - mEd Y- 7
! GO0 m 8626,CIP | - # 49|y - wq ¢ B4y ¥
FHORELHELMARLT 1 SHEEHTL. BEED oH #* 82118 xR MEFHa A AR AV A b
. _ . ] . HNBRC |30 .~ 35 1=100 BN
25°C ¢ 72 ~1786 h’::?:} X 3 [ pH %%&T%. Eﬁ;ﬁgéh 13275 G CFU =100
o4 2 TEERERET S, 18 ~ 230 ~ 3% CFU
. . R C 30 ~ 35
MLy o b)Y _ =3 B P
FpEE R 100 g =3 @il
N 100 g Bacillus |22 A4 ¥ —10 4 ¥ — A —-
_ subtiis | w o HEL v HEL e HlA
30 R 30 g wax, |v-ray|y sy Yexd Y
e L ATCC A PH A AR 2 XA
Bte> 7 102 5633, |7 wER|F MR 7 v MR/
7 ¥ o Ay 50 ¢ NCIMB BV A¥—iUrvSE— MPN 2 4
T s _ : 8054, CIP v - A ¥LI - H YL N
YATA SRR 052 SR v FA iy -y €4y - ¥
BiEFFY A 50 g NBRC A MR X BB Y= A b
: ) , 3134 30 ~ 35 =100 E30)
i R N 30 ¢ e Ry =100
I et 05 g 18 ~ 24[30 —~ 35 CFU
. i °c 0 ~ 35
x 1000 mL =3 HiE c
BT YEAMEE, GATHERELSLHAT S E O =3 HH -
BLTHEPT. FEEL, BEERO pH # 25°C TE 1T Condida (47— {v 4 ¥ =l¥7o— v 4 € -igvu—.
- - S - yp = . albicans |7 W BN |3 - AEA T FrES Y - AYLITPORS
66 ~ 70 KB L5 ol ¥METE. MAINLT A gy \lslmwly . yiuvSevmrly - yaob v
ATREERBE A, : ATCC IR rol=2r2 {00 22 R4 |S100
e ma 10231, = FE¥F o |CFU PR [CRU
ATETH 2 F R NCPF  Iisslsio |2 ~ 25 |10 |0~ 25
HEL VRNT 00 g 3179,1p 120 ~ 25 ICFU C CFU C
. e . 4872708 I°C 30 ~ 35|=5 HE |30 ~ 35|55 0@
ﬁ‘]?;‘&:‘i‘z%@’\'j’v PR 50 g NBRC 2 ~ 3 HIC o
OHEREOy s LT g 1594 il =35 81 ;5&:5 Eﬁﬂm
PN
BBz 50 g Wt
FYEOONF LT 10 g
Bl P YA 50 g
ArFy (FAEECELT) 100 ~ 150 ¢
4 1000 mlL



Aspergiltus | F 70— |V 4 ¥ —|F7O— |V 4 ¥ ¥ 70—
niger FETEN Y AL | T FOWSL - BEA T
Wi, |vFrEEY . AV VB - YAV R R
ATCC | H Flad bh¥|S106 =X kA Y|E100
16404, b EF iR |CFU FUEH [CRy
I Fu—ZH[£100 20 ~ 5 {100 20 ~ 2%
148007, IP > # »¥0|CFU T CEU - c
143183 (20 ~ 25|30 ~ 35 =5 AW |30 ~ 35 {=5 A
ik c C c
NBRC 5 ~ 7 .-B|s5 B £5 A
9455 iy, i MPN W
HailaE i
BAREL G
heET

# 4.05- -2 MEEPEICOH T 50208,/ bk

MEWEH  PROAL
SRENTRAFE ¥, KiiH) EHMAKEE S Py A (HUHRE
. FrUTL)
TS =N, TRD, TR BR
FeFE, Ya¥ sl
T e R M) v
BT ' AREY, TS LT

5 LERERT ZF ML, A~
Sy gl ]

W7 > 2o Audt, 159
FUEHMFHLATAE, SV

V- |

2 2 o 2 5 - 40
2 2 1 28 9-94

2 2 2 i 9 - 94
2 3 0 25 9-94
2 foo3 3 36 9-o94

3 0 0 23 5- 94

3 o 1 38 9 - 104
3 0 2 64 16 - 181
3 1 ¢ 43 g~ 181
3 I 1 5 | 17-19
3 1 2 120 30 - 360
3 1 3 160+ 0 - 380
3 2 0 93 18 - 360
3 2! 1 150 0 ~ 380
3 3 z 210 30 - 400
3 2 3 250 90 - 990
3 P ) 240 49 ~ 990
3 3 1 450 90 ~ 1980
3 3 2 1160 200 - 4000
3 3 3 >1100

A FoA Y TN R
K, noyH, THTEE | T AR % 4.05-1-1 HBOREDE, BRBUERST
=5 MRIE (EDTA) LIS T ITIN Y # | e Btk
» MR B EEE & 7 A BT R
. _-— E.coli
® 4.05-1-3 WENORAR it T L L LI R Paeruginoss
T4 R ER -
Hiry PBIT L HEDR BIR S.aurens
= 2. U ) Fas r
ERTRBEBOMAGhE %u; lfg% 95 % NAFby bbby B Ecoli R
= 0 3l e miy e m = R . 3 -~ 1 Mt ¢ gt "
ML) ORED ¢ ik ml @ |5 S | RIS ﬁfgﬁt TEEn 2T RERERCEN | 5 vinesa
0.1 001 Gy
KRR -
0 ¢ o} <3 0~ 84
SETEAL E.coli
0 0 1 3 01 - 95 ¢y RIS -
SR S.aurens
0 X o 3 A R 4] o e
0 1 1 51 12 - 17 ;l‘, 7IXR=DT Jigﬁ ’Ii‘:ﬁﬁ’.i@&wﬁﬂﬂ E.coli
0 2 0 £2 12 - 17 FE S TR .
0 3 0 54 35 - 35 Salmonella  enterica
o subsp.enferica
1 0 0 3.6 02 - 17 et oy serovar
1 g 1 7.2 12 - 17 FouEm- bS8 T aaria Typhimurism 21k
AWl E R FUEER Salmonella  enterica
1 0 Z i1 4-35 i subsp.enferica
1 1 o 74 13 - 20 serovar Abony
1 1 1 11 4- 35 R S.aureus
1 2 P 1 4- 35 Salmonelle  enterica
subsp.enlerica
3 2 1 15 5 38 . e serovar
ELD (k20 ~2 - 73| famindi B o8 | Typhimurium XiE
1 3 0 16 5 - 38 Yo FUEYI-RE . Salmonella  enterica
2 o 0 s 15 - 35 H YT subsp.enlerica
; . serovar Abony
2 G 1 14 4 - 35 =51 Eooli
2 2 2 5~ ”
: 0 ¢ So % RIRRERE:
2 = ¢ L 438 ERUE Fh Y v FEF R P.aeruginpsd
- 2 P v
Z 1 20 § - 38 =R E.coli
2 H 2 27 9 - 94




Pt 7 o KBRS

e SO SEHRAER USR] | S.aurens
SEA v 7 VIR R E.coli
yu A by ITHRER .
Wibr wR P TR | RERE Cl.sporogenes
saveyh T ER | RERE Cl.sporogenes
hE VT MES Y ARR
Fra— - - .
7 N IS ALK C.atbicans
;t";ff;;g;, s oimn | ERERVEY | Calbicans

7 405-H-2 FEEOWE

BROERCHTS

s

B tg Xh 1 mL

01 g X4 | 001 g ik 0001 g Rik|  mih oMEoREDS
9.1 mL 001 mL 0001 mL

+ + + LY REN

. N _ e rwksd 10 kb

Ew

WL hAs, 10 kK
E

10 EGAaSe

10



23. FERHERLOMENROSENY

FELEL, ZERATOBMSRCESSBEL ARBETS S,
il ZERFTEREATVEVERE [ o TRAGZECLY
Y. -

MR B E, HANEREDOTEEL, HEORY
DB BVIEEMC OB ETiRENS Y, 1, BEoi
eI MELH2. LT, EEROREEER,
BE, WHREOWBIHRL, BHRONAFI4 e Lo
GMP RT3 L0k Y, BREROA FA—F bk
IR Lt hida b v Yoiishia, SEmERS (EH
RO SR FET AR T ARAEY (MERUE
B OBEOBELEEEELTRLALDOTHS. JEEEE
EROBEYREE, —RRBE (405 SR EREE]
O THEEEERE] RO MFesa g | e L TS . Yk
EWERSICH L TA N RRR R S SR R T 2
s Tid, MEDESERELBIL, ThiSRESERO
RAREY 27 AOBEL—RE LTERIY 2 TR 6 5
v Eh, BREBRENSRUEESE, REDOIR-ER, A
Ad -7 F A ERCF -y BRI OWTHEMRSETHF LT
VR BV, , ‘ '

1. EE
1.1 FREEERESL

HAEERFOREREEIIIRINTV2 L0 TER T
LORPBERBTEE TEVLO
1.2 EEEEH i

B, B S bREMENAV A T-<TORY. 17
L, BEERESERARUN AFEE .

1.3 /S d5—50

EWREER SRS ST OHRCEE ORET
.
HER 5
BLWREEF, RECELTRESSS L o 2RISR
Ll i S —F U L TR E LA,

1.5 ERdbEa _

FRENGMEAERRICEETZ 0L LT, MbREL
BEE L ALTER LY, BERTILESS B g
FROH L TR LA gt
.6 @mEEETAFL
. BHEBYERTIADULBL 2 A EEEEOAREE
(B4, HREUHERG) RUEEENE
2. BERONEMEIT
EBEAPRA LT ARBEES I, BH, SRR
FREL v,

3. BEORISERUVRRBROREHEE
3.1 BEoRihE

—HK, REHERSCERSERD Y P OREDIHRE
BTl R0 05 RERNTHE TR, ERZ L F 5
FUEEENCERVEE LSS, LiadoT, BRNTILFE
R85 3 > Tl BRI oS 7 e 7 ORI
e, SEEHERS BN Ty R AETEAE

WHER BT B LEREE, B, Fl-REEe0kElE
BE VIR IEBE S B O R IBIR L A R 3 BET (P &
4 3 WITELE) A oREZINERFETOREL, Fhbtd
BRI OLUERAB LT B, )
T, HEREEURETTORMRIARELSSTE.
HUER AR (IR S, LR O] 35—
HRERLLAERIC L > TEE SRV ES LTI
b v, BRILEHEAEOHEAEESCEERRERCEY
TUE, BRIERH A /54 328 P AL L 2 Ve = & B &

CRTwBBA, RERRERHRRERIT SWIk,

11

3.2 BEROIHEME

RIEOIHEHAEE, HCEREh TWAREEERE, v

ERTHELTCEEL 22 62w, ZHALOERICEK

DbDHHA.

a) PRERBERESOME (HH)

b B

c} BRI

&) RESFBOBE KRPLUBLAdo, {L¥skT
BLbos) ‘

e} mybHA4X

£) A F T HOE L0 (oy VM, BEHERHE) -

g N A AP B BT TEERE (BETE0T
B EEGRESROIFLEOLE, EESEHuy 0T
EE)

B} #Dil

FESOBREBHERE BV T, EELEHPSTERR

DEEMFHREFELIBET 2 DI, R EHECSE

YMEREREIT ) LEF S A, Loy L, ERHNIEREG

FT-rarEoF—yPERTo oLk oT, BAE, =5

TE, -EHEIE, By FTESE, RBREEESLLTA

ZEMTES,

4. FEESHEEEtEE

FREEIESE AT [405 Gk iR S mikk) LB 8e

128, MEEREERKSLOWMEY OB, B8, ko

BEEHEEL BT, ROEERES ST B EE R

LT & ks, .

2) RENRERLE RBR)

bY BPHREEE R UM BRI

o) REORNAE (R, HIUR, FRENSLE)

d) RMHORBE~ORE GREBRliE colEsts

&t

HHORIFE (BUES O RIS E) . _

EWBOBEFE (HRE, SholEE, SEoiki

B, BEFESEST)

BESEGORBFE (R, SHofiE, Hgok

TR, HRAESEESD)

EBBEOHELFERURHE O REE

YA (BRI, BB oBE

B RIEELEL RO N B

k) HERENE, REWEEYS

1) FO4onErEE,

5. EEEEESOBEDSEEENR

B AN M4 S E (Total Aerobic Microbial Count !

TAME) BUSEEE (Total Combined Yeasts/Moulds

-y
~—

@
h)
i)
i)



Count ! TYMC) KH ¥ 2@EMHELBMELRETLY D L
LIy, ERSEATOMEDEAFEREES R TVLIRT
BEAL Ty A3 EE SRR T 5 2 - 5 C4 5, &
o, BECHUTEDLREERBL AL OMREELY, E
ERFEHOBEDENRBOMS, BRI TAZERTR
%.Q

BRRCEWRERS T AR MH AR REL, o8
ETHL 00D, F 1 KH MEEAR TR AEXRE
HERA TR B URRAL, FESENELE2F5 -k
&Y B8 A - IR I B B A, YT
ROEBRFEHE, —RICARIER LD 25 DB 35
FriRBich s,

FEREERORSIC G2 RORED LB, By
SOEESENRBIEEBEERIZTOT, ShoOREY
BEICS, MO0ERIPETLHE. ,

FFEREREROTRMMCNET 2 AEDRELBMON B,
HEHETZ 00D, 2 CHI . TN o OmBE,
SREWERSOEAE, KEORMER VICESERNTEEhT
Wi, EOHOGUREA AL OBt OSEENEELS
DUWTH, BRI EIEEShTwh .,

240, BAEYHERENIEESA TR B
THELTREZ GRVESREBLRLTVE. XL, oh
CREEN TR O VEERMENL T TREBEL T by
TiEV. b ANEORATHENEOBESIETEI I »
TH, BofES T s TElBLNETH L,

i, #RINCRECHEE SN LA TORD
WHENFTE VRS, RN ALRMIc T RLED
EWBBBAEE T 5 I LAY F— b SRR ES By
BLEMNTERL, :

B2 EHETLRERICHAT, BET<&hoRESon
EMITRO LS R RIBIT Lo THBLRL

- BEOME | EREFRERSES B 5, HREE)

[N o - X
CHABOER | AFHSRBEERORTLYRT IO, £

hEbHorRENEEEE T2 00

R

-ERE MER, DR, ERLAAKHTEIRS VRS
S

- REFUGITET  EHAX 7O 4 FOER

B, A, mEREoRE ‘

SERLT, BELCEROY X 7 i, e
U, EWHR T ¥ ORIV TEIIC SIS R BRI
LaThEhs,

BRI+ 5 ) R 7 FEHE T DR S TR, B0
HE, B2 h i REARORRTHE L EEERICAR
B WEMHRFELEMMESh COR LB, BTokiR
HES 5. b, BEBFELEMED, B QRBRE, ik

HORLBERT I RS CHAVELNEEOESEL T 5.
— 10° CFU : RABFEM = 20,
— 10° CFU | ABFHME = 200,

— 10° CFU I EREFEME = 2000, LUFEHE.
*6. ERERUVEELFES L -SR0S hratiE
ERBUERBROBEDBEOERLLMME L TR 3
KR, #7ay - 1, B TRELTHEYAEERD S

COBRHF, AFTY— 20, FOROEERUEIONETES.

FEH TR, EBERUERNNCH T AREREDE LT, B

HHEE OBy 7 AREE, KBE, YHEFSRURSE

TEVEEEET TS, SRENohErERERS LA

BROBEIL L o T, ShoDAOMEY #1%1F Bacillus
cerens, Clostridinm, Pseudomonas, Burkhoiderfa R Aspergillus'
ﬁ%kﬂ%ﬁi#@f%ﬂ@ﬁﬁ} KowThEREL LRI

LCEWIBERMDH . .

® 1 HEREEREAOREWEOSECE T SHaRiLs

IS B ERE N
{CFU/g Xk CFU/mLY {(CFU/g X4t CRU/ml)
Pt 10 10°

® 2 EEENNOMEDFOSECH Y IENTEEE

TR Mk 3 B WEE
Ve 548 CFU/g ik (CFU/g X 1% ek
CFU/ml) CFU/mL}
0O Gk am 10 1 KBWTESY 0 ¢ XL 1 mL)
O GakBe) 1F 10 KWIAEET (g X4 1 mb)
it} iy i . —
e
o - - War v RWFEESY g U 1 ml)
5 MIBETETY (1 g it 1 ml}
B.
RREEREY g X 1 ml)
3 W 10 WETFOREFEESY G g X 1 ml)
ArTY TS AFEST (1 g Xid 1 ml)
RSy 7
o AN - . Mt FrRWEEEY (1 /5y F)
(ﬁgﬁ&v&ﬁ#%abzafszm 0 10 BRHTEET (G 5y F) |
RA RETFORBEFEELT 0 g Xid 1 ml)
OB R OMEARBAIIC 2 & D B Lo 3EhAt 10° 10 PIREHEST {1 g X2 1 mL)
HHahb) JATHERIAE 5 AR RS T (g Rt 1 ml)

1

2



Y3 EERUEEEES U ARNOMENENSECHT 5 FEEEE

CEaE PR T HEdy— 2
Bk
{CFU/g Xk CFU/mL) . {CFU/g X3 CFU/ml}
SFR A _ 0 g
i 10! . i3
AT Y TP A - 3 3
KEEE : 10 I
FERT Ffil ' o
P87 by BB : ' % , %

WA R TV,

13



%

4

AHERIENL, CEBF COWREEIES
EHELEBRRETHS. b, ZERY
TR TRV [+ 1 Tl

T ER IR

AR, ZERSFTOBMSEIES
THELRBRETEHD.

6

FhEn,P b gd | mUBS R EER
=T, b m A B U 27 100 mLAS A
TS 2 {BOESE 38 mmx 200 mm) X
MR OERICE Y.

FhEnd»bH 1 g X | mLHEEERH-
T, My @R LY IR 100 mL A
< TW5 2 {EORES 38 mm x200mm) X
ORI T




