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Abstract: Objective To establish an environmental microbial repository for high — risk pharmaceutical enterprises, and to conduct
pollution risk analysis based on multidimensional data. Methods A high - risk drug production enterprise was selected as the
research object, and microbial samples were collected from six sources including air, personnel, water system, surface,raw materials,
and finished products from January to August 2023 according to the enterprise environmental monitoring plan. Bacterial 16S rRNA
gene and fungal internal transcribed spacer (ITS) sequencing were used for strain identification, and the species, variation trends,
and detection frequencies were analyzed. Results A total of 671 strains were isolated. The microbiota repository was predominantly
composed of gram - positive bacteria (63.79%) , with Staphylococcus (29.96%) and Micrococcus (14.75%) as the dominant
genera. Rhodotorula was detected in the grade A, B,and C zones. Personnel — associated bacterial communities were observed in
grade B and C zones. Water system — associated gram — negative bacteria were enriched in the grade U zone. The microbial
community structure and quantity showed significant changes from May to August. Conclusion The environmental microbiota
repository based on gene sequencing identification can be used to identify pollution sources and potential transmission pathways in
pharmaceutical environments, which can provide data support for disinfection efficacy evaluation and process control, and improve
the quality of products.
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Fig. 1 Distribution of bacteria genera (n =671)
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Fig.2 Distribution of bacteria species (r =671)
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Tab.1 Top 10 bacteria genera in zones with different cleanliness

grades in terms of the proportion

AR ik HE(K) Bk(o)|| 2A%R )] FEMH) Sr(%)

Mn=1) 488 11000 WAEREEE 4 L9

B&(n=170) HEHEE | ERAE 3 n
B 3% 218 FRnik 1 2.5
FRKER 06 AAKER n2R
ALK 06 REKH B 9 LY
LES) 6 319 |UR FREERAR T W80
B2y 6 3% |h=u) EHEE O (X
EHEE K EEES) ] 4 l6.67
EEERER 3 1.76 BaRLRAA 2 8.33
RRHHEA 3 1.76 A I 41
JAERER 3 1.7 RREE | 417

(4 HERAE 3 189 EY 59 [

(n=476)  HEHE 6 B LEKER | 417
$HKEA Tl BEKAE | 41
iy 4 5.04 RERFRAEE 1 41
FRIEREAE 2 4.6

R SR 7 3k 0, A ik T 68 Ak L 38 1K 2R
FF B JE LT B IR 2R 30 AR AL 225 R e 6 L
7 H B T b AT R R A 6 A A H R 1 A
BT 150. 00% 5 {11 56 78 1% 1 0 Ja DU S22 7 o 1 2 4
FRAF 76 8 H 2810 2 6 fk, I R A B 1Y) 42. 86%.
T2 2. 5K FH Shannon $8 BTN 1804 W) E V% 09 Z2 61
& RO K 3R W G 0 ) P F & Shannon 45 £5 B B (1]
28 Ak #a B L 18] 4, 7] WL, Shannon F8 KU 1 A 19 3. 62 7F
23M4.58,4 AR EINA(3.01), M/57E6 Hik
FNE(E (5. 29) , 3 X —8A0 5 i s iR SR SR = W) &
(r = 0.87,P<0.01) 1t —43 71 & L, Shannon 5 %%
BRI 20 S YR T GBI B A 2 i g, ) 2 6 H
Z 8 H AT, ZRUAT B A0 e B R TR I 8 SR A
Tiif 27 BRT P0G B 38 o T AL, R B TR RE R G R R
Wi S A MR S5 R I B R
%2 FEEBEMEDRHETHESE ()
Tab.2 Trends in the detection of microorganisms from different

bacterial genera (strain)

2.2 WEPTHER

PR 8 A W 26 TR) 2 A A I ) 78 Ak A L 1 3
rf B2 G BH P PR AR R R R R 5 (57, 32%) , HCl
2 R HIME TR (26. 07%) o BRI R 2, 4522 IR T v
TE 15 30 5 Wi OR: 1 38 057 35 40. 00%) |, b 3%
1o P B KOF 5 A 2 PG P B A R R R T
SRR R AT, 220K B R AR B 1)
Rz 3 RS AR S , A R I AE 45 7E 9% T 8% A4+,
AR FRIH BT 00 2 P % Bl o i — 20 X L HE4S T 10
%) TR AT W L, R T A A R T R T R

Hi (%)
80

1 65. 80
60

40

20

10. 00 ~ . 4.90 8 50 6.20 490
1 T 2.30 5.00 240 1.40 %2- 00
0 0% 0 0 50 70 0

# 1A 2A 3A 4R 5A 6A 7A 8A
F AT B 2 o 1 o0 1 5 5 2
LB R 1 1 4 4 5 3 12 1
MEEREERE 0 1 0 0 0 3 4 6
FZH B 4 0 0 0 10 1 0 2
FERAE 0 o 2 3 14 10 14
¥ RMEKEE 2 4 4 5 7 4 2 2
HHHRE B 1 12 10 17 22 44 68 27
KR A 0 0o o o0 2 3 7 0
TR 0 15 38 27
% KA 2 1 2 2 2 0 10 4

Shannon #8551

2 4.58 4.65 5.03

41— Y als

; 3.01

1

0= T T T T T T A

\
1 2 3 4 5 6 7 8
El4 Shannon {5 TLER
Fig. 4 Change trends of the Shannon index

67.10 69.70

0 T T T T
1 2 3 4

/1.00
; | | Hby
6 7 8

B3 ARREMENTLES

Fig.3 Change trends in different microbial phenotypes

42



202644 A 5 H %3555 71
Vol. 35,No. 7, April 5,2026

¥ &5 ¥

China Pharmaceuticals

HEEIE-
Pharmaceutical Administration

2.3 MEMKHRER

R AG: H A0 5 e 2 5 A 3 90% i) 1] s M
U H AR 80% LA 1+ 3% Sk 1Y B 8 R 0 R RE B
TEHE 1t 60% i 1] 5 HH B0 HLOR 7 80% VA L % Sk i 1A s
B SN ARE BA DARE 5 LA v i U Sk T R R o X TR
KR A YR VR B AT A K B, I AR S A AR B
225t o NI K R G B R TH AR S B R TE iR E A% 0
PR TE -5 4 B AR, SORG: M /D T T T 5 2 SRR A R
WU RS OE A% 0 B R (0 Rk BTl [T 2D R
o W IE) S E R EE Rk EE 5L
PLECTH R ), 5 B A 0 2R el i (A s 28 AN FT R
VL2 T HABR TR ) S TE LI 5 o 1 — 25 W) A [ 55 v S 2 X
BRI T AT R B, B2 . C G IX SERIAG H 174
B, P D o EG R i ARER R i A TR 2% TR
PERA B CO UG X IE R S 4 B s, LY Ry s
G B B, A 466 2 /R 30T EG T i o M R S LA [ K
RGEM KR ; A BY CHIX LR H2r B AR, H.
Pk R 21 T, 47 T REAFE 15 DX 3 0 0 s 2 IR
B2 CY UG IX LR 5 4w, P 4 Bk A e
BLr [C TR AR SR 43 R 3 80% , 60% o T L3 3.

#3 AEESESHAEHBERHER

Tab.3 Detection of common bacteria genera with different clean-

liness grades
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Fig. 5 Detection frequency of microorganisms from different sources
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