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Microbiological examination method suitability study and
decision — making method establishment of live microecological products
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Abstract Objective : To classify the microbiological examination methods of live microecological products accord-
ing to the results of suitability test for the enumeration method, and establish the decision — making method for mi-
crobiological examination of live microecological products. Methods: The suitability test of the microbiological ex-
amination method of live microecological products was performed according to the requirements of the General
Chapter 1105 in the Chinese Pharmacopoeia Vol IV. Escherichia coli, Staphylococcus aureus, Bacillus subtilis ,
Pseudomonas aeruginosa, Candida albicans and Aspergillus niger were used as the test strains. Tryptic Soy Agar,
Sabouraud Dextrose Agar, Rose Bengal Agar and Rose Bengal Agar Il were used as medium. Results: For live

microecological products composed of anaerobic bacteria or microorganisms with growth characteristics significantly
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different from the test strains, the suitability test for the method could be performed according to General Chapter

1105. For live microecological products containing Bacillus and enterococcus, the suitability test for the fungal e-

numeration method could be performed according to General Chapter 1105. Live microecological products could

not be tested for suitability of the method due to the influence of the component microorganisms, gram — negative

bacteria could be controlled using selective medium. In addition, some potentially harmful microorganisms could

be controlled based on risk assessment according to the route of administration and the population of drug users.

Conclusion; This study provides a basis for the selection of the microbiological examination methods for live mi-

croecological products, and further complements and improves the quality standard system of live microecological

products.

Keywords : biological products; live microecological products; control of microbiological contamination; microbio-

logical examination; method suitability test
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Tab.1 Approved live microecological products for marketing and samples collected or not

[ S JEIESE

o YA I (Natioal AR S

E2= . (marketing
(No.) (name of (lyp.e of Medl(:l‘ne authorization (samples
product ) strain) Permit collected
holder)

No.) or not)

1 SUBE T B 5 7 B %% (live Bifidobacterium 758 WU #F i ( Bifidobacterium adoles-  S10060040  WRIREERTIHERHIZY) (Livzon Group Liv-  J&(yes)
Capsules) centis ) zon Pharmaceutical Factory)

2 SUSFFEETE B (live Bifidobacteria Pow- 78 U FT B ( Bifidobacterium adoles-  S20040081  WREREERNNERHIZY) (Livzon Group Liv- 7 (no)
der) centis ) zon Pharmaceutical Factory)

3 WU AT S T i FE (live combined K IRUSUSATE ( Bifidobacterium longum) S10950032 i 242 A RS 5 (SPH Sine 2 (ves)
Bifidobacterium, Lactobacillus and  FERRAFTE (Lactobacillus acidophilus) Pharmaceutical Laboratories Co. , Lid. )
Enterococcus capsules, oral ) FEHERE (Enterococcus faecalis)

4 WU =G T e (Bifid wiple  KADOUSHATT ( Bifidobacterium longum) S19993065 ¥ 4k ifF 307 1l 25 & B 23 W) (Jincheng & (yes)
viable capsules dissolving at intestines) FERRF AT (Lactobacillus acidophilus ) Health Pharmaceutical Co. , Ltd. )

F&BRE (Enterococcus faecalis)

5 BUBE AT = TS T AL (live combined  KIUTUEAT R ( Bifidobacterium longum) S10970104  FifE F25{Ei25) AR E) (SPH Sine  J&(yes)
Bifidobacterium ,Lactobacillus and Enterococ-  WEREF| F 1 ( Enterococcus faecalis ) Pharmaceutical Laboratories Co. , Ltd. )
cus oowder, oral) FEHERE (Lactobacillus acidophilus )

6 R B FLAF B =360 B A (live com- KADUSHT IR ( Bifidobacterium longum) S19980004 P&ty BLAT 24 3 A B ZA 7] (Inner 45(no)
bined Bifidobacterium and Lactobacillus tab-  AFHIFNEF AT H ( Lactobacillus bulgaricus ) Mongolia Shuangqi Pharmaceutical Co. ,
lets) WESGEER TR (Streptococcus thermophilus) Lid. )

7 MUAHERUFF HE IR Bacillus licheni- MACHFTOFFAS Bacillus lichendformis) — SX0083112 YT SCHRZ5 LA/ ] (Zhejiang. J(yes)
Jformis capsules, live) Jingxin Pharmaceutical Co. , Lid. )

20153010 (yes)
SI9S0019 ALK PRS2 ) yes)
(Northeast Pharmaceutical Group Sheny-
ang No. 1 Pharmaceutical Co. , Lid. )

8 HAHHUNT T 1% B 0: ( Bacillus licheni-  HiAS I ( Bacillus licheniformis ) S20073008 AR A AL PHAE—HIZ A IRA R Z(yes)

Jformis granules, live) (Northeast Pharmaceutical Group Sheny-
ang No. 1 Pharmaceutical Co. , Lid. )
S20143001 J&(yes)

9 HURHAITRIIGE A (Bacillus lichenifor-  HASZFHIFT 1 ( Bacillus licheniformis ) / / /
mis tablets, live)®

10 BEREZFT RS PReEE (live Bacillus cere-  WEREZAGFFIR (Bacillus cereus) S10980014  ZRHT IR E AE W 25l A IR TEAL A F) S (yes)
us capsules) (Anyang Yuanshou Biological Pharmaceu-
tical Industry Co. , Itd. )
11 EREZEAAT RS B H (live Bacillus cereus  BEREZFAIAFER ( Bacillus cereus) S10970030 J&(yes)
tablets)
12 XA B kIS B R (combined ML XUBH I ( Bifidobacterium longum 20060010 UMWyl 24547 FR 22 7 (Hanazhou & (yes)
Bifidobacterium, Lactobacillus, Enterococcus subsp. infantis) Grand Biologic Pharmaceutical INC. )
and Bacillus cereus tablets, live) FEBRFL T ( Bifidobacterium longum subsp.
infantis )
ZFRE ( Enterococcus faecalis)
R AR ( Bacillus cereus)
13 SRR TG BB ( Clostridium butyricum T B AR AR ZF 6 FF T ( Clostridium butyri- - S20040054 e RAE AR} (DY) A FRA W] (Grand  J2(yes)
capsules, live) cum) Life Sciences ( Chongqing) INC. )
S20040084  F I ARHF 24V A BRA F] (Qingdao East- S (yes)
sea Pharmaceutical Co. , Ttd.)
14 FERER AR 1S B HL ( Clostridium butyricum W& FR A MR ZF 04T 1 ( Clostridium butyri-  S20040088 5 B 4<1 245 A PR /A 7] (Qingdao Fast-  &(yes)
powder, live) cum) sea Pharmaceutical Co. , Lid. )

15 FSER MR 1 T A ( Clostridium butyricum B8R B2 IR 2F #4T 1 ( Clostridium butyri-  S20040083 515 725 |V A PR A ) ( Qingdao East-  J&(yes)
tablets, live) cum) sea Pharmaceutical Co. , Ltd. )

16 BEZFAURF B R (Bacillus coagulans  BERSZHERFR(Bacillus coagulans) S20040032  FHEHARHF LA PR ] (Qingdao East- S (yes)
tablets, live) sea Pharmaceutical Co. , Lid. )
17 [EIRMR B 3605 T I 2 (combined Clos- i B AR MR ZF 6 T ( Clostridium butyri- - S20020015  BRMAEWI 2583 AT B 23 7 (Shandong  J2(yes)

tridium butyricum and Bifidobacterium cap-

sules, live)

cum)
BL LB XU AT ( Bifidobacterium longum

subsp. infantis)

Kexing Biological Products Co. , Lid. )
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F=1(5R)
25T e RTIEE
o iR LS (Natoal LA IR
iis=2 .. (marketing
(name of (type of Medicine L. (samples
(No.) X . authorization
product ) strain ) Permit collected
holder)
No. ) or not )
18 PEFRIR A —IBEIE BT (combined Clostridi- & B A% IR 28 04T 1 ( Clostridium butyri- - S20020014 JE(yes)
um butyricum and Bifidobacterium powders, cum)
live) BRI XU AT ( Bifidobacterium longum
subsp. infantis)
19 KR I 16 T IR 38 (Bacillus subtilis cap-  RiE- AR ( Bacillus subtilis ) S20030018 A& £ 47 25 v A FR 2y 5] ( China Re-  #5(no)

sules, live)
20 AHECFFE T HEE T L ( combined Bacillus Al AT # ( Bacillus subtilis)
subtilis and Enterococcus faecium granules BREZFERTE ( Enterococcus faecium)

sources Zizhu Pharmaceutical Co. , Ltd. )

JbatiFE2h il AR ] (Inner Mongolia  Ji(yes)
Shuangqi Pharmaceutical Co. , Lid. )

S20020037

with multivitamines, live)®

21 HRFF R ER A IS A VA R (live  RREZFAOUATIR] ( Bacillus subtilis) 20030087 JE(yes)
combined Bacillus subtilis and Enterococcus JRIEREE ( Enterococcus faecium)
faecium enteric — coated capsules)@

22 BHIEF AT TS R EE (live Lactobacillus  FEECFUAFF (Lactobacillus delbrueckii) S20030005  PSE T ALAT 24501 B BR 2 ] (Inner  #5(no)

capsules for vaginal use) Mongolia Shuangqi Pharmaceutical Co. ,

Lid. )
TE (note) :(D < Bt > it 1 St HE b7 (9 302 250 T ok o o o b A 2 FET A1 9% A1, [ R 20 o R A L DX A 2 9 8 9 e A 1 1 SC

' (approved live microecological products for marketing in ChP 2020. Vol Il appendix 1 to the “General Introduction of live Microecological Products”

included the Bacillus Licheniformis tablets, live, but the approval number did not checked on the website of National Medical Products Administration ) ;
@ <38 > B3 1 CHEME i A 25 T TR P i R4 S AT B R A BT T 2 R UL IR 5K 24 W LR O sl A 9D 44
R M AG BT B R 15 B 0K (upon enquiry, the product named “Combined Bacillus Subtilis and Enterococcus Faecium granules with multivitamines,
live” in Approved live Microecological Products for Marketing in ChP 2020. Vol I Appendix 1 to the “General Introduction of live microecological prod-
ucts” is “Combined Bacillus Subtilis and Enterococcus Faecium granules, live” on the website of National Medical Products Administration) ;@ < 38 > fff
S 1 At b T AR 20 TR 1 it v 2% R 44 A R BT TR TR T T TR A A [l K 24 M R O A 32 4 PR A R BT T
15 AR B3 (upon enquiry, the product named “live combined Bacillus Subtilis and Enterococcus Faecium capsules” in Approved live Microecological

Products for marketing in ChP 2020. Vol Il Appendix 1 to the “General Introduction of live Microecological Products” is “live Combined Bacillus Subtilis

and Enterococcus Faecium enteric — coated capsules” on the website of National Medical Products Administration )
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[Escherichia coli CMCC(B) 44102]
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[Pseudomonas aeruginosa CMCC(B) 10104]

Bl BEBRREDENSRE ST RER IR

Fig. 1 Suitability of the total aerobic microbial counting method in the presence of Clostridium butyricum powder, live
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TR AL B R R
(Rose Bengal Agar)
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[Candida albicans
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CMCC(F)98003]
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(Rose Bengal Agar 1)
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(Sabouraud Dextrose Agar)

Fig.2 Suitability of the total combined yeasts( molds) counting method in the presence of Clostridium butyricum powder, live
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Fig. 3 Study on optimum growth temperature of B. coagulans
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50°C,24h, TSA 50 C, 72h, TSA
= 4 ; A
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~ A
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Fig.4 Morphology of B. coagulans cultured at different temperatures by gram staining microscopy
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[Pseudomonas aeruginosa CMCC(B)10104] [Candida albicans CMCC(F)98001] [Aspergillus niger CMCC(F)98003]

ElS5 BREFHITERSSESETHARERERE

Fig. 5 Suitability of the total aerobic microbial counting method in the presence of Bacillus coagulans tablets, live
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Fig. 6 Suitability of the total combined yeasts( molds) counting method in the presence of Bacillus coagulans tablets, live
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3.2 FR G B ISR AT G ZOR ™ ETER A G B 2 AT T 2 o s S 0 A Gk
3.2.1 SAMACERFTRE S S HOARCERAT R DU R IIR A T R 2 Ao B ) L B )
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LG PRI A5 R W 7.8 Fros, MUK ZEAIAT A ZDBABUIR B SR A OB LD BRI 1 IR B A SDA I, 2%
POTEM B SRR T R R 2R K, e KR R 0.5 ~2. 0,

PN | HAEARE b 2F AT B
[Escherichia coli CMCC(B) 44102] [Staphylococcus aureus CMCC(B) 26003 [Bacillus subtilis CMCC(B) 63501]

RS B RS BRIRE
[Pseudomonas aeruginosa CMCC(B) 10104] [Candida albicans CMCC(F) 98001]
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Fig. 7 Suitability of the total aerobic microbial counting method in the presence of Bacillus licheniformis capsules, live

[Aspergillus niger CMCC(F) 98003]

EWIETEARL Y bS8 BRI e B o A W R R R IR A
(Rose Bengal Agar) (Rose Bengal Agar 11) (Sabouraud Dextrose Agar)

HESTRE
[Candida albicans
CMCC(F)98001]

iif=
[Aspergillus niger
CMCC(F)98003]

8 WRFEITHEFERESHMBSEHDH(EE) TR RERERR

Fig. 8 Suitability of the total combined yeasts( molds) counting method in the presence of Bacillus licheniformis capsules, live
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Fig. 9 Suitability of the total aerobic microbial counting method in the presence of live Bacillus cereus tablets
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Fig. 10 Suitability of the total combined yeasts( molds) counting method in the presence of live Bacillus cereus tablets
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Fig. 13  Suitability of the total aerobic microbial counting method in the presence of live combined Bifidobacterium ,Lactobacillus and Enterococ-

cus powder, oral
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Fig. 14  Suitability of the total combined yeasts( molds) counting method in the presence of live combined Bifidobacterium , Lactobacillus and En-

terococcus powder, oral
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