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Analysis and Application Research on Pharmaceutical Enterprise Environmental Microbial Identification
Results Based on Multiple Microbial Identification Techniques

HONG Liangl, PAN Yingqiul, LU Qihuanl, JIN Tianzhangz, LU Minl(I.Taizhou Institute for Food and Drug Control,
Taizhou 318000, China; 2.Beijing Institute of Biological Products Co., Ltd., Beijing 100176, China)

ABSTRACT: OBJECTIVE To establish an environmental microbial identification information database for a high-risk
production area of sterile formulations in pharmaceutical enterprises using various microbial identification techniques.
METHODS For four consecutive quarters, microorganisms were collected from intermediates, pharmaceutical water, clean
spaces, personnel and equipment surfaces, and identified using VITEK biochemical identification, MALDI-TOF MS protein
identification, and 16S rRNA/ITS gene identification techniques. Combined with microbial morphology and source information
analysis, a corresponding microbial identification information database was established. RESULTS A total of 89 bacterial and
5 fungal identification results were collected and related morphological analysis was conducted. Among the 94 collected strains,
Gram-positive Cocci and Gram-positive Bacillus accounted for 60.6%, which was the common contaminating bacteria in clean
areas; 46 strains of microorganisms were collected in the B-level environment, with Staphylococcus being the main dominant
genus, accounting for 45.7%, followed by Bacillus(17.4%), Micrococcus(6.5%), and Yeast(4.3%), one strain of Burkholderia
cepacia was also isolated in the B-level environment; 29 strains of microorganisms were collected from pharmaceutical water,
mainly Gram-negative bacteria(58.6%). CONCLUSION This study establishes a microbial identification information database
that integrates biochemical, protein, and gene identification results, and conduct relevant analysis to provide a basis for
pharmaceutical enterprises to carry out risk control, strengthen the management of unacceptable microorganisms, and conduct
microbial data deviation surveys and traceability analysis; enterprises can also use the identification results to establish an
environmental microbial map, control and eliminate microbial pollution in a targeted manner, improve the level of sterility
assurance, and ensure the quality and safety of drugs.

KEYWORDS: VITEK; MALDI-TOF MS; 16S rRNA/ITS; microbial identification
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Tab.1 Environmental microbial identification information database for high risk production areas of sterile formulations

e KA H RAERIR N 35 568 5 5 JOT T S 5 4 R VITEK 2 %545
1 2021.12.08 c Chitinophaga varians Unidentified Sphingomonas paucimobilis
LA U T B Tork e /L i e P A
2 2021.12.09 a Pseudomonas juntendi Pseudomonas monteilii Pseudomonas putida
MUR e 251 B E NN A LA A
3 2021.12.09 a Comamonas testosteroni Comamonas testosteroni Comamonas testosteroni
S JLH N B S JLH T B S L T AL T
4 2021.12.09 a Pseudomonas juntendi Pseudomonas monteilii Pseudomonas putida
IR e 23R B E &N of:] A B R
5 2021.12.09 a Stenotrophomonas indicatrix Stenotrophomonas maltophilia Stenotrophomonas maltophilia
EEEN G SR L T 2R AR R L T ZF AR L
6 2021.12.09 a Comamonas testosteroni Comamonas testosteroni Comamonas testosteroni
2 LI A R R 2 LI A R R S LI A R B
7 2021.12.12 e Staphylococcus epidermidis Staphylococcus epidermidis Staphylococcus epidermidis
S A R F B ER R 2 J R BRTA
8 2021.12.14 b Comamonas testosteroni Comamonas testosteroni Comamonas testosteroni
EFINPNE il EFINPNE Nl =SNG SEN if ]
9 2021.12.14 b Comamonas testosteroni Comamonas testosteroni Comamonas testosteroni
2L A R B 2L A R R 2 LI A R R
10 2021.12.20 b Staphylococcus saprophyticus Staphylococcus saprophyticus Staphylococcus saprophyticus
JE AR R R T JE A i 2 TR JE A A 2 B
11 2021.12.20 b Haematomicrobium sanguinnis Unidentified Microbacterium spp.
KEH TESE (G GiR)E
12 2021.12.28 a Stenotrophomonas indicatrix Stenotrophomonas maltophilia Stenotrophomonas maltophilia
TR S SR T W AR R W 2 2 AR B LT
13 2021.12.28 a Brevundimonas vesicularis Brevundimonas vesicularis Sphingomonas paucimobilis
OB bl &N 0N TSI AN /) e R
14 2021.12.28 a Brevibacterium casei Brevibacterium casei Brevibacterium casei
FLER ST FLER AT FLER ST A
15 2021.12.28 a Tsukamurella pulmonis Tsukamurella paurometabola Alicyclobacillus acidoterrestris
IR G AR R A acidocaldarius
PR L /BRI AR AR 2 FAT B
16 2021.12.28 a Sphingomonas pseudosanguinis Sphingomonas pseudosanguinis Sphingomonas paucimobilis
B (D) 1L 88 2 2 B i B (D) L 88 2 2 B 7L B 2 B
17 2022.01.05 c Staphylococcus saprophyticus Unidentified Staphylococcus saprophyticus
T HE AR R TR TESE JB HE AR BR
18 2022.01.06 c Metabacillus idriensis Lactobacillus paraplantarum Clavibacter michiganensis
e YL B 5 T R 2F FLFF 1T FAHYFUIT B BRHRUARARAT 1
19 2022.01.07 d Staphylococcus hominis Staphylococcus hominis Kocuria rhizophila
NI R NHH R TR P 5
20 2022.01.12 d Staphylococcus hominis Staphylococcus hominis Staphylococcus hominis ssp.
N BERTE N BRTE hominis
NG EEEN PN
21 2022.01.12 d Micrococcus antarcticus Micrococcus sp. Micrococcus luteus/lylae
I K o R T B/ LR O T
22 2022.01.13 g Paenibacillus glucanolyticus Paenibacillus glucanolyticus Cronobacter sakazakii group
TR A EE 2 FAT B TR AESE ZF FAT B B i e 75 AT B
23 2022.01.13 g Paenibacillus glucanolyticus Paenibacillus glucanolyticus Paenibacillus amylolyticus
S A HE S 2R FAT B S A E S ZF FAT T ifp VE RN AT
24 2022.01.14 g Paenibacillus glucanolyticus Paenibacillus glucanolyticus Paenibacillus amylolyticus
S A HE S ZF FAT T S A HE S ZF FAT T fifp VE AN AT
25 2022.01.14 g Paenibacillus glucanolyticus Paenibacillus glucanolyticus Paenibacillus amylolyticus
i A E S 2 FAT B i A BE IS 2 FAT B S TEN S 2R HAT B
26 2022.01.26 e Staphylococcus warneri Staphylococcus warneri Staphylococcus warneri
IR W A BR A IR ICH A BR A IR P4 BR R
27 2022.01.26 e Staphylococcus ureilyticus Unidentified Staphylococcus cohnii
FR IR A A R TR Tovk e ssp.urealyticus
T ] 2 R T e D P o
28 2022.01.27 e Staphylococcus borealis Staphylococcus haemolyticus Staphylococcus haemolyticus
P A A 2 R VARG 2 PR TR AL 2 R TR
29 2022.01.27 e Staphylococcus saprophyticus Staphylococcus saprophyticus Staphylococcus saprophyticus
JE AR JE AR JE A A A R
30 2022.01.27 e Micrococcus luteus Unidentified Micrococcus luteus/lylae
T BCOR T TIESE T B/ L R T
31 2022.01.29 e Staphylococcus capitis Staphylococcus capitis Staphylococcus capitis
KPR A4 R A SKOPR A4 R A S AR AT ER T
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32 2022.01.29 e Micrococcus luteus Micrococcus luteus Micrococcus luteus/lylae
TR T R A e S/ RO
33 2022.02.07 b Meyerozyma guilliermondii Candida guilliermondii Candida guilliermondii
T 5T AR G B F WS R LR TSR LL 1)
34 2022.02.07 b Meyerozyma guilliermondii Candida guilliermondii Candida guilliermondii
BN S RN i ESEESEA NS TR LR
35 2022.02.08 a Paenibacillus typhae Unidentified Cronobacter sakazakii group
GRS UL TorksEE UG 58 Y VR A R
36 2022.02.08 a Paenibacillus xylanexedens Paenibacillus amylolyticus Sphingomonas paucimobilis
it A SRS 28 FEAT BT FE RIS 2R AT D B B
37 2022.02.08 a Pantoea dispersa Pantoea dispersa Pantoea spp.
Vigiiera ] Vigi¢eai) Z R
38 2022.02.09 g Bacillus stratosphericus Bacillus pumilus Bacillus pumilus
[7 )22 2 FEAT TR BN AR BN HAF A
39 2022.02.09 e Staphylococcus lugdunensis Staphylococcus lugdunensis Staphylococcus lugdunensis
HERR A PR B A A ER B AR A A BR R
40  2022.02.09 e Micrococcus luteus Micrococcus luteus Micrococcus luteus/lylae
TR T BTk T i /RO
41 2022.02.09 c Staphylococcus warneri Staphylococcus warneri Staphylococcus warneri
R IR 2 BR T BNGREEENG) IR AT BR TR
42 2022.02.10 g Bacillus cereus Bacillus cereus Bacillus cereus/Bacillus thuringiensis
AR ZE AT R TR AT /Bacillus mycoides
YERE/I5 2 (DR AT
43 2022.02.17 g Bacillus infantis Bacillus infantis Bacillus clausii
LT BLZFAFT R SO 55 i 2 FAT R
44 2022.02.17 c Staphylococcus cohnii Staphylococcus cohnii Staphylococcus cohnii ssp. cohnii
B BRTA BHCH A ER B HT AT BR R} LG AR
45 2022.02.19 c Staphylococcus cohnii Staphylococcus cohnii Staphylococcus cohnii ssp. urealyticus
FHCH A BR AT PR A LR 28 2R e JO A2 e
46 2022.02.19 c Staphylococcus borealis Unidentified Staphylococcus saprophyticus
WAL AR A A TR TR RE JE R A PR
47 2022.02.28 d Alkalihalobacillus okhensis Bacillus wakoensis Sphingomonas paucimobilis
R ME IR 2 AT FOEZF AR /U2 I L
48 2022.03.04 b Metabacillus idriensis Unidentified Sphingomonas paucimobilis
AL BRI T B &I 2 ST 1 To: S E /b5 e L
49 2022.03.08 b Bacillus licheniformis Bacillus licheniformis Bacillus licheniformis
oA ZF FAF IR M ACF AR IR oA ZF FAF I
50 2022.03.08 e Moraxella osloensis Moraxella osloensis Moraxella group
BTk BT B L3 I BT R BRI
51 2022.03.14 c Sphingomonas aquatilis Sphingomonas aquatilis Sphingomonas paucimobilis
KA B KA B A M T DB B
52 2022.03.22 g Bacillus thuringiensis Bacillus cereus Bacillus cereus/Bacillus thuringiensis
T A SRR TR AT /Bacillus mycoides
WERER = &/ RLREF IR TR
53 2022.03.31 e Rhodotorula mucilaginosa Rhodotorula mucilaginosa Rhodotorula glutinis/Rhodotorula
LT e L e mucilaginosa
LI B 21 T )
54 2022.04.01 e Staphylococcus haemolyticus Staphylococcus haemolyticus Staphylococcus haemolyticus
LA BRI T A ER B IR RN
55 2022.04.02 e Staphylococcus petrasii subsp.petrasii  Staphylococcus petrasii Staphylococcus warneri
KiES A LG A 2R B IR IV BR TR
56 2022.04.02 a Brevibacterium celere Unidentified Brevibacterium casei
AR Tork%EE FLES A1
57 2022.04.05 a Tsukamurella pulmonis Tsukamurella paurometabola Alicyclobacillus acidoterrestris/
I} R A7 (DD T TG acidocaldarius
22 /R AR PR 2F FEAT TR
58 2022.04.07 g Bacillus pumilus Bacillus pumilus Bacillus pumilus
BN HAT IR BN AR BL/NZFHRAF A
59 2022.04.10 c Staphylococcus cohnii Staphylococcus cohnii Enterococcus faecium
FHCA A BRI G A ER B B Bk
60  2022.04.11 a Brevibacterium celere Brevibacterium sanguinis Brevibacterium casei
BRI ML FT R FLE LT T
61 2022.04.13 a Sphingomonas parapaucimobilis Sphingomonas parapaucimobilis ~ Sphingomonas paucimobilis
b B R R B TR eI RN N /5 I
62 2022.04.13 b Chryseobacterium indologenes Chryseobacterium indologenes Chryseobacterium indologenes
77 5 1Wje 5 WA T 75| 5 BT 75|15 B
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63 2022.04.19 c Pseudomonas zhaodongensis Pseudomonas xanthomarina Pseudomonas stutzeri
LT TR LTS & 0N

64 2022.04.25 c Meyerozyma guilliermondii Candida guilliermondii Candida famata
2t 5L AR G B EAT s T e b

65 2022.05.01 d Micrococcus cohnii Micrococcus cohnii Alloiococcus otitis
Bk E Bk H AR 2RI

66 2022.05.01 c Burkholderia cepacia Burkholderia cepacia Burkholderia cepacia group
PR TR R IE G PEAAA LRI G EAAN SR R T R

67 2022.05.23 c Dietzia kunjamensis Dietzia maris Dietzia spp.
B[V 32 VR J5Lit % [ G BNE) IR TR

68 2022.05.24 g Meyerozyma guilliermondii Candida guilliermondii Candida guilliermondii
ERE SUEINANEaHS S EAT N BN 3 e 2

69 2022.05.25 g Peribacillus simplex Bacillus simplex Bacillus simplex
i) BT 28 FELAT ] B ZF AT 1 (R ULiRE]

70 2022.05.25 c Paenibacillus campinasensis Paenibacillus lactis Sphingomonas paucimobilis
B ST T SR FAT T FLASZF AT Bl

71 2022.06.06 c Luteibacter anthropi Unidentified Aeromonas salmonicida
NS 3 ki) Tk e AEES TR

72 2022.06.10 c Microbacterium paraoxydans Microbacterium paraoxydans Sphingomonas paucimobilis
Al AL BT A AL T D Bl P

73 2022.06.14 e Brevibacterium celere Brevibacterium celere Brevibacterium casei
A RIFFT AT FLBR AT

74 2022.08.09 d Staphylococcus pettenkoferi Staphylococcus pettenkoferi Staphylococcus capitis
B DA 2 BR TR B IR BRI SR A AT R

75 2022.08.14 c Bacillus badius Bacillus badius Geobacillus toebii
SRR AT R SRR 2F FAT R HEAE + AT 7

76 2022.08.25 c Paenibacillus provencensis Paenibacillus provencensis Sphingomonas paucimobilis
e B T2 2 AU e B I 28 28 AT 2 By I L

77 2022.09.23 d Kytococcus schroeteri Kytococcus schroeteri Dermacoccus nishinomiyaensis/
W7 G R e BR T 7 TGz R BR Kytococcus sedentarius

VYE B BR A/ A IR ER T

78 2022.10.25 g Cytobacillus oceanisediminis Bacillus firmus Bacillus firmus
KBV LT 2 2 HFT 18 U ZFFAT R U ZFFAT B

79 2022.10.25 e Naganishia diffluens Cryptococcus diffluens Cryptococcus albidus
O 7Y [ BE TR TR FRER

80  2022.10.28 b Sphingomonas panaciterrae Unidentified Brevundimonas diminuta/vesicularis
ERUE NN oL} Tk e R4 /3 5 R 0 P

81 2022.11.01 b Ponticoccus gilvus Unidentified Micrococcus luteus/lylae
AT A R Tork e B/ HL R

82 2022.11.02 c Oceanobacillus kimchii Oceanobacillus kimchii Pasteurella canis
TSR AT MR LA R

83 2022.11.08 b Priestia aryabhattai Bacillus megaterium Bacillus megaterium
T 3t LB [ BN SR FORZFAFT

84  2022.11.14 f Staphylococcus capitis Unidentified Staphylococcus capitis
SoPRA A BR R Toik Y sE SORAE BRI

85 2022.11.28 d Brevundimonas naejangsanensis Brevundimonas diminuta Brevundimonas diminuta/vesicularis
AL 8 LI 6 38 B T B S e P e/ S P T

86 2022.12.22 f Staphylococcus ureilyticus Unidentified Staphylococcus cohnii ssp. cohnii
fife R 2 B T TS E B IR BR TR QA

87 2022.12.22 f Staphylococcus ureilyticus Unidentified Staphylococcus carnosus ssp.carnosus
R A ER PR Tk % e A 25 B TR P BRI o

88 2022.12.22 f Streptococcus agalactiae Streptococcus agalactiae Streptococcus agalactiae
TCFLEERRTE TeFLEERR T ToALHEBK T

89 2022.12.28 f Staphylococcus epidermidis Unidentified Staphylococcus epidermidis
ek Tk e F BRI

90 2022.12.29 f Staphylococcus cohnii Unidentified Staphylococcus cohnii ssp. cohnii
BHCH A PR Tk e o I 2 TR R L AL e

91 2023.01.13 c Staphylococcus borealis Unidentified Staphylococcus hominis ssp. hominis
6 8 A 8 2 B Tork e NG EEEN: PN

92 2023.01.16 f Cytobacillus kochii Bacillus kochii Brevibacillus choshinensis
P IQ T 4 2 AT B P G 2F AT I BTN AT

93 2023.01.16 f Janibacter limosus Janibacter indicus Alicyclobacillus acidoterrestris/
e 1 T A E3 V94 T A A acidocaldarius

T2 - /TR PR 2F FLAT T

94 2023.01.16 f Cytobacillus gottheilii Unidentified Brevibacillus choshinensis

KRR IR [T 2 2R H AT 1 Tk e By s /N R

e a-glifbK; b-IESHHK; o—UIREH; TR e AR MUEY; & RIMAY; g H57 Pk,

Note: a—purified water; b—water for injection; c—sedimentation microorganism; d—planktonic microorganism; e—microorganism on the surface of

personnel; f-microorganism on the surface of the equipment; g—injection intermediate.
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