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[ Abstract] Objective To establish the microbial limit test method and analyze the
microbial pollution for vitamin C Yinqiao series preparations in the national drug sampling and
inspection, and provide reference for regulation. Methods According to the requirements of
Chinese Pharmacopoeia (2020 edition), the examination methods about microbial limit were
studied, and the counting results and detected bacteria were analyzed. Results Test solutions of 1
: 50 and 1 : 10 were used in the microbial tests on the total number of aerobic bacteria, mold and
yeast in vitamin C Yinqiao tablets and vitamin C Yingiao capsules (hard capsules). Test solution
of 1 : 10 was used in the counting test in soft capsules, while the microbial tests on the total
number of aerobic bacteria, mold and yeast were conducted in granules using 1 : 20 and 1 : 10 test
solutions, respectively. Escherichia coli could be tested by conventional methods. All 212 batches

of samples fitted to the quality requirements. Most of the contaminative microorganisms tested
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from the samples were genus Bacillus, while 3 strains of bacteria of Bacillus cereus group detected

from a certain enterprise had high homology, and 1 strain of genus Brucella was detected from

another enterprise. Conclusion The established microbial limit test method has high accurate,

which can be used for quality control of this series of products. The overall microbiological test

results of this series of products are good. However, it’s necessary for enterprises to promptly

identify and assess the quality risks in the production process to fully ensure the drug safety.

[Keywords] Vitamin C Yingiao preparation; Microbial limit test; Method suitability

test; Analysis of microbial pollution situation
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Table 1. The recovery ratio of pre—application test of the counting method for vitamin C Yingiao tablets
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TAMCIRE 43{@H 1:10 038 078 061 047 059 022 044 079 024 008 046
AEKE 1:20 046 083 074 070 088 049 065 1.10 046 042 06l
1:50 079 088 090 093 08 073 0.86 120 065 071 090
1:100  1.10 090 092 100 093 08 091 097 083 085 110
WiTEEM O 1:10 044 077 048 056 044 042 041 077 035 071 068
A 1:20 068 080 053 071 069 064 048 098 051 080 090
1:50 081 086 080 090 093 102 073 096 071 089 097
1:100 086 088 093 093 090 098 088 080 079 093 1.00
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TYMCIRE A& 1:10 087 080 090 0.87 095 1.10 1.00 1.00 1.00 077 087
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Table 2. The recovery ratio of pre—application test of the counting method for vitamin C Yingiao capsules
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A ] Rt JVEGATE (THEE) T VHHAR (MRS ) | ZRDAF (FkEE)
TAMCIRES S EEAERE 1:10 0.42 0.11 0.59
1:20 0.48 0.35 —
1:50 1.00 0.75 —
AT I 1:10 0.61 0.38 1.10
1:20 0.88 0.72 —
1:50 1.00 0.91 —
Al SR A R 1:10 0.92 1.10 0.76
1:20 1.10 1.10 —
1:50 1.20 1.20 —
TYMCIRH: H (oSBT 1:10 0.65 0.78 0.98
1:20 0.86 0.83 —
aha 1:10 0.78 0.85 1.30
1:20 1.04 1.17 —
E: —7 RmASHTIZRE,
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Table 3. The recovery ratio of pre—application test of the counting method for vitamin C Yingiao granules
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TAMCIRE: SO A BRI 1:10 1.00 0.68
1:20 0.99 0.73
1:50 — —
2T I 1:10 0.95 0.30
1:20 0.90 0.67
1:50 — —
el R A R 1:10 1.00 0.65
1:20 0.98 0.88
1:50 — —
TYMCIX 5 [EFERENT | 1:10 0.85 0.81
1:20 1.10 0.90
Rihas 1:10 1.20 1.00
1:20 1.20 0.98
E: O R EARBATIZRE,
212 EXKBLR THA, GRS TAMC, TYMC By, Hsen
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Table 4. The recovery ratio of application test of the counting method for vitamin C Yingiao tablets
from 20 enterprises

[ LEAE

il it TR R A
= i SEOMARE  ARZEAE WS EE (TiﬁC/lf{kl\?C) (TAMC%T?MC)

T AL H] 20210122 0.98 1.10 0.88 0.83/0.87 1.10/1.10
20210830 0.87 0.93 0.88 0.91/0.98 1.10/1.10
20210520 0.84 0.95 0.90 1.10/1.00 1.10/1.10
T BA A 220301 0.81 0.73 1.10 0.79/0.85 0.84/1.10
220303 0.87 0.89 1.10 0.91/0.84 0.86/1.10
220304 0.77 0.82 1.00 0.75/0.70 0.84/0.96
Z“RANH 210409 1.10 0.99 0.95 0.87/0.83 1.20/1.00
210412 0.86 0.89 0.84 0.89/0.87 1.30/0.91
210604 0.87 0.91 0.80 0.71/1.00 1.20/0.98
Z BT 210801 0.82 0.95 0.95 0.80/0.96 0.82/0.94
211203 0.77 1.10 0.80 0.80/0.87 1.10/0.98
220204 0.93 0.98 0.91 1.00/0.79 1.10/1.10
PUJIAZSF 201001 0.88 1.10 0.96 1.10/0.71 1.10/1.24
201001 1.10 1.10 1.00 0.97/0.70 1.00/1.10
201001 0.94 1.20 0.76 0.98/0.80 1.10/1.10
THANF 210910 0.95 0.95 0.90 1.10/0.88 1.10/1.10
210805 0.76 0.86 0.87 0.90/1.10 1.10/1.40
211009 0.84 0.98 0.79 0.99/1.20 1.00/1.10
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2ekR4
i b
el WS emmaRE MRS R oA A
(TAMC/TYMC )  (TAMC/TYMC )
LA H] 210201 0.83 0.70 1.10 0.86/1.00 1.10/1.00
220304 0.59 0.68 1.00 0.78/1.00 1.10/1.20
220203 0.81 0.72 0.97 0.92/1.10 1.10/1.00
LB F 210401 0.76 0.92 1.10 0.58/0.88 0.95/1.20
210401 0.73 0.80 1.00 1.00/0.76 1.00/0.89
210401 0.78 0.81 1.10 0.91/0.83 0.82/0.92
HATALNF 20211101 0.82 0.95 0.96 0.81/0.91 1.00/0.96
20211101 0.99 1.50 1.20 0.84/0.88 1.00/0.99
20211101 0.87 1.00 1.10 0.73/0.80 1.10/1.20
AN A 20220135 0.85 0.98 0.93 0.74/0.54 1.20/1.40
20220135 0.80 0.98 0.82 0.87/0.77 1.10/1.30
20211205 0.75 0.98 0.96 0.87/0.71 1.10/1.30
JUARALNH] 211005 0.84 1.10 1.10 1.10/0.98 0.72/0.74
211201 0.81 1.00 1.20 1.20/1.10 0.88/0.75
210901 0.73 0.93 0.97 1.00/1.30 0.92/0.88
T ARBANH] 20012 0.91 1.10 1.30 0.98/0.93 0.88/0.75
21002 0.94 1.10 1.30 0.89/1.20 0.94/0.72
21003 0.73 0.89 1.10 0.95/0.94 1.10/0.74
T HRCANH] 20210801 0.78 0.74 1.20 0.79/0.72 0.97/1.30
20210801 0.76 0.53 1.10 0.74/0.69 0.87/0.84
20201202 0.81 0.90 1.10 0.88/0.85 0.95/1.10
JVHALNF] 211102 0.89 0.95 0.85 0.90/1.20 0.83/0.74
211202 0.81 1.00 1.20 0.77/1.50 0.85/0.89
210801 1.00 1.00 1.10 0.89/1.20 0.91/0.76
JVEBAH 210801 0.91 0.91 1.30 0.93/1.20 1.10/0.88
201201 0.90 0.94 1.10 0.97/1.30 1.00/0.71
211101 0.98 1.00 1.20 0.98/1.30 1.10/0.64
JPECA ] 211001 0.91 0.94 0.99 0.99/1.00 0.97/0.95
210803 0.91 0.84 0.85 1.00/0.90 0.92/1.00
210802 0.70 0.84 0.88 1.10/0.98 1.00/1.00
JPED A FE] 210301 1.00 1.10 1.30 0.95/1.00 1.10/0.88
211101 0.99 0.99 1.20 1.10/1.10 0.82/0.78
211201 0.81 0.96 1.20 0.87/1.00 0.91/0.63
JUVHEAH] 211103 0.94 0.99 1.10 1.20/1.00 0.96/1.20
220101 0.86 0.89 0.98 1.10/1.00 1.10/0.98
220103 0.95 1.00 0.84 1.00/0.83 0.85/0.94
i) 7| 211202 0.94 0.91 1.10 0.70/0.78 1.00/1.00
211202 0.82 1.10 1.20 0.86/0.88 1.10/1.20
211202 0.89 0.80 0.91 0.78/0.74 0.75/0.99
TTVHALNT] 210906 0.67 0.83 0.95 1.00/0.88 1.20/1.30
211213 0.78 1.10 0.70 0.91/0.87 0.98/1.10
211212 0.82 1.30 0.98 0.81/0.90 1.00/1.10
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Table 5. The recovery ratio of application test of the counting met
[l LA
Jhe 551 Al s e S BNV H IR At
SWOERERE AR S (TAMC/TYMC)  ( TAMG/TYMC )
e JVHGAF 211202 0.99 1.10 1.00 0.93/0.91 0.77/0.87
220201 0.94 0.92 1.20 0.96/0.69 1.10/0.72
210202 1.00 1.20 1.00 0.85/0.69 1.20/0.83
JTPEHZ R 210201 0.75 0.92 0.93 0.96/0.89 1.20/0.83
220301 1.00 0.90 1.10 0.90/0.79 1.30/0.96
211201 1.00 0.92 0.93 0.80/0.85 0.89/0.74
Whc#E  TARDAFE 211101 0.85 0.80 0.75 0.87/0.97 0.82/0.81
211202 0.92 0.70 0.81 0.80/0.91 0.70/0.81
211203 1.00 0.61 0.98 0.83/0.88 0.91/0.81

6 3ol A P4 CIR BB IT 877 i 1E AR 16 B L&
Table 6. The recovery ratio of application test of the counting method for vitamin C Yingiao

granules from 3 enterprises

[l A
1l it s e IV SR B
SWOMARRE AR AR GTES P& N f (TAMCTYMC)  (TAMC/TYMC)
JUVECAHE] 210802 1.40 1.10 0.81 1.10/1.00 1.40/1.40
210803 1.20 0.95 0.80 0.96/1.00 1.20/1.20
211001 0.99 0.96 0.94 0.88/1.00 1.10/1.40
JUVEGATE 210703 1.50 1.00 0.90 0.96/1.00 1.00/0.72
220302-1 1.10 1.00 1.00 0.98/0.87 0.95/0.96
220302-2 1.20 1.10 0.98 0.98/0.90 0.91/0.87
JTPHEAT 210306 0.89 1.10 1.10 0.92/0.80 0.82/1.10
220303 0.95 0.74 1.10 0.77/1.10 1.10/1.00
220301 0.99 0.80 0.83 1.10/1.00 0.95/0.94
22 IFHEKEEAMAEER KB Bk TAMC B K R 32 4Lk, o5 B dil i

B it e 28 1 RE A LB LAY g IS 2 o)
WEEE, AT IR BT IR o AR
VIR 10 mL 1 : 10 AR % 100 mL TSB,
fie CpEZG B (2020 4R 0 ) ) RIS SR8 SR,
PN Bl L L W RE I K
2.3 BHARRS
231 HF A EKEL

22 L AR S, R R IR A,
TAMC. TYMC 25 R g8t W3 7 f1k 8, A A4

18.5%, H B /N T 100 cfu/g 5 R, H
59.4%; TYMC 4 K3/ TF 20 cfulg, 21.1% 19
B AE T A . B MR A R s oL,
o TAMC 100~500 cfu/g 77 i 5 A3 B A= K7 R AY L
B0 75.0%, R FIE R TYMC 3t 4 HEK ),

R INTE 20~50 cfu/g. PRI TAMC A R AE K
T 5 R SRR 40.0%, BZE RN KT
100 cfu/g; TYMC A & A d7 12500 7 S AR 20
10.0%, H:rt 20~50 cfu/g Fl 50~100 cfu/g 45 1 Ht.

K7 TAMCE R %1t
Table 7. Statistics of TAMC results

Fi )

JEE 751

R

B (i) Mk sl (%) Mk Ml (%) ek s (w) o0 i)
10~100 19 59.4 1 25.0 8 100.0 28
100~500 12 375 3 75.0 0 — 15
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Table 8. Statistics of TYMC results

F

JBE UKL

R (el MK MIL (%) Wk il (%) Wk i (%) oo i)
20~50 0 — 4 100.0 1 50.0 5
50~100 0 — 0 — 1 50.0 1
HiF ) 0 — 4 100.0 2 100.0 6
g (dib) 173 — 19 21.1 20 10.0 —
E: T AT AMAEIE
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Table 9. Identification results and frequency of contaminated bacteria
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Table 10. Sample information about Bacillus cereus group

2 ¥ oa 4 75 (OATE =2 it TAMC (cfu/g)  TYMC (cfulg) K s
N/ 1 Y(20220185 210401 400 <10 ERE 28 MR R
M7 ] 2 Y(G20220052 211005 50 <10
3 Y(20220197 210902 35 <10
4 YG20220137 210901 35 <10
0 10 20 30 4.0 50 60 70 8.0 9.0
% Nr sample Species Genus

2 YG20220052-
_E 3 YG20220197-

4

1

cereus group Bacillus
cereus group Bacillus

YG20220137- cereus group Bacillus

YG20220185- cereus group Bacillus

Bl 4%k46 H B ZF B4 B BEMALDI-TOF-MSER 4 7 #7 45 R
Figure 1. Homology analysis for 4 strains of Bacillus cereus group by MALDI-TOF-MS
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