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Microbial limit test for determination of 50 Chinese
patent drugs and results analysis
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( Guagdong Institute for Drug Control, Guangzhou 510180, China )

Abstract Objective: To establish and validate the microbial limit test methods for determination of Chinese
patent drugs ( CPTs ) , via “Chinese Pharmacopoeia 2015”, to achieve the purposes of reducing daily workload for
method development and improving test efficiency. Methods: According to the general guidelines of 1105, 1106,
and 1107 in Chinese Pharmacopoeia 2015, the experiments were performed by using plate method and membrane
filtration method to validate the aerobic bacteria, mycete, and saccharomycetes test methods for determination of

50 CPTs including oral liquids, granules, pills, capsules, and tablets ( 10 drugs for each form ). Results: For the
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test of count of the aerobic bacteria, one oral liquids sample can be carried out by original solution plate method,
and the remaining 9 using 1: 10 plate method. 1: 10 plate method can be used for 9 granules drugs, and 1 : 20 plate
method was used for the rest one. All the pills and capsules investigated were performed with dilution and then
plate method. Three tablets can be tested with 1:10 plate method, 5 should be diluted and then tested by plate
method, and the remaining 2 must be tested by membrane filtration method. For the test of enumeration of mycete
and saccharomycetes, all of the investigated oral liquids could be carried out by original solution plate method, and
all of the investigated granules, pills, capsules, and tablets were tested by 1:10 plate method. Conclusion: The
antibacterial activities of CPTs with forms of oral liquid and granule were weak generally, and they could be tested
by plate method at low level of dilution. The antibacterial activities of many CPTs with forms of pill and capsule
were obvious, and thus they should be tested by plate method with high dilution level. The antibacterial activities
of CPTs with form of tablet vary greatly, and plate method with different dilution and membrane filtration method
should be used for their microbial limit test depending on the actual situation.

Keywords: microbial limit; validation test; Chinese Pharmacopoeia 2015 edition; Chinese patent drugs; granules;

pills; capsules; tablets; oral liquids
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Tab.1 Recoveries of validation of aerobic bacteria

4 (A A BR AT £ {2 Fp L 1A M 2SR 1A ISR i
TPy ik ('S. aureus ) ( P. aeruginosa ) ( B. subtilis ) (A. niger) ( C. albicans )
(CPT) (method )
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
01 SR LY 05 06 09 09 09 1.1 09 10 06 09 11 10 13 L1 08
(original solution plate )
02 1:10 P (1210 plate ) 09 08 12 12 12 08 1.1 08 08 09 09 12 L1 09 11
03 1:10 *F-ML3% (1:10 plate ) 09 12 09 08 08 09 1.0 1.0 08 10 08 08 10 09 08
04 1:10 P (1:10 plate ) 09 1.1 09 09 08 12 09 10 11 13 08 10 1.0 10 12
05 1:10 “FIILi% (1:10 plate ) 1.0 08 12 09 09 10 08 09 08 10 13 1.1 10 L1 08
06 1:10 1L (1:10 plate) 08 09 10 08 09 09 08 09 10 07 10 07 12 09 10
07 1:10 *FILi% (110 plate ) 07 09 1.1 09 12 09 09 09 08 09 10 09 10 11 1.0
08 1:10 1M (1:10 plate ) 10 12 10 1.0 08 09 10 11 10 12 11 08 10 09 07
09 1:10 103 (110 plate ) 07 12 10 07 10 10 10 13 08 09 08 08 09 L1 11
010 1:10 L% (110 plate ) 09 09 10 09 09 10 10 08 09 09 10 08 09 10 09
Gl 1:10 0% (110 plate ) 10 07 08 09 09 10 06 09 08 11 08 10 09 10 09
G2 1:10 ML (1:10 plate ) 10 1.0 07 09 1.0 09 1.0 09 07 09 10 12 09 09 12
G3 1:10 FMML3% (1:10 plate ) 09 09 06 10 12 06 09 09 07 09 11 10 08 11 12
G4 1:10 I (1:10 plate ) Il 07 05 1.0 09 09 10 1.0 08 09 10 10 08 10 08
G5 1:10 I35 (1:10 plate ) 12 09 08 09 09 06 1.1 08 06 09 07 12 11 08 09
G6 1:10 *FILi% (110 plate ) 09 10 07 07 09 12 07 07 09 1.1 12 1.1 08 09 09
G7 1:10 3% (1:10 plate ) 09 09 09 09 09 09 13 1.0 07 1.0 11 08 09 09 09
G8 1:10 103 (110 plate ) 12 12 08 08 08 12 09 08 07 12 09 08 11 08 08
G9 1:10 0L (110 plate ) 08 1.I 12 09 10 10 06 07 06 10 10 1.0 11 08 09
G10 1:20 FMILi% ( 1:20 plate ) 1.0 08 09 07 1.1 1.1 08 1.1 09 13 1.1 09 09 10 1.0
Pl 1:20 ML (1:20 plate ) 09 10 10 08 09 07 07 05 07 08 13 07 06 07 06
P2 1:50 M3 (1:50 plate ) 1 06 11 08 09 11 06 07 09 07 09 10 06 09 10
P3 1:50 L% (1:50 plate ) 08 09 08 08 1.0 07 07 07 07 08 07 07 08 10 1.1
P4 1:50 M (1:50 plate ) 1.0 08 09 1.0 09 09 06 06 11 10 08 11 08 10 09
P5 1:50 by Ik 07 09 09 12 10 07 12 06 10 06 08 10 08 09 08
(1:50 supernatant plate )
P6 1:50 -1 ( 1:50 plate ) 08 06 08 08 09 09 08 06 07 07 10 12 11 07 08
P7 1:100 M3 (1100 plate ) 1 12 1.1 08 09 09 06 16 09 08 12 12 07 12 09
P8 1:100 L% (12100 plate ) 10 09 10 09 09 10 05 09 11 08 08 10 10 11 10
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S WA R R 2l T MR 2 AT I SR Slhaz
eRLEs] Jiik ('S. aureus ) ( P. aeruginosa ) ( B. subtilis ) (A. niger) (C. albicans )
(CPT) ( method )

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
P9 1:100 iUk 08 08 11 09 1.0 0.8 1.1 06 05 07 11 1.0 11 1.0 038
( 1:100 supernatant plate )
P10 1:100 [ FILyk 1.0 1.0 09 1.1 1.1 1.0 06 07 07 08 12 12 10 08 09
(1:100 supernatant plate )
Cl 1:20 7% ( 1:20 plate ) 12 06 07 07 0.9 0.7 05 05 12 10 08 06 09 10 1.0
c2 1:20 ML ( 1:20 plate ) 09 07 10 09 0.7 0.7 08 07 08 08 09 10 09 08 12
3 1:20 L% (1:20 plate ) 07 08 05 038 0.9 0.8 06 07 13 09 12 08 09 1.1 08
C4 1:20 1L (1120 plate ) 09 08 08 09 0.8 0.9 09 10 12 10 10 07 09 09 12
5 1:20 ~F-IL3% (1:20 plate ) 09 12 07 08 0.7 0.8 1 10 08 09 10 1.0 09 10 06
C6 1:50 I (1150 plate ) 1.0 05 1.1 1.1 0.7 0.8 06 07 08 10 07 07 12 09 07
c7 1:50 bl 07 08 10 09 10 1.0 07 11 07 08 09 11 13 08 09
(1:50 supernatant plate )
C8 1:100 ML (1:100 plate ) .1 08 13 1.1 1.0 0.7 08 09 07 07 09 1.1 10 09 09
C9 1:100 “F-MLE% (1:100 plate ) 09 08 09 09 1.0 1.0 09 06 08 08 07 1.1 13 08 1.
C10 1:100 b3 13 1.1 1.0 09 0.9 0.7 08 07 07 10 08 1.1 11 10 1.0
(1:100 supernatant plate )
T1 1:10 1% (1:10 plate ) 1.1 06 06 0.6 1.1 0.9 112 08 1.1 08 LI 07 11 09
T2 1:10 % (1210 plate ) 05 08 10 07 0.6 0.7 05 05 09 10 08 08 10 05 08
T3 1:10 FlILi% (1110 plate ) 07 08 08 0.6 0.7 1.0 05 08 05 08 11 06 09 09 1.1
T4 1:20 “FlILEE (1:20 plate ) 06 10 07 06 1.0 11 09 07 12 07 L1 10 07 10 1.1
T5 1:20 ML (1:20 plate ) 1.0 06 07 10 0.9 0.5 09 07 12 12 09 07 10 08 05
T6 1:50 I (1:50 plate ) 08 06 13 1.1 1.2 0.9 07 06 10 07 12 09 11 08 09
T7 1:50 Mk ( 1:50 plate ) .1 1.0 08 09 0.6 0.9 07 08 10 08 09 11 08 09 07
T8 1:50 Pk (1:50 plate ) 07 08 08 08 0.7 1.2 08 10 08 08 10 10 13 10 09
T9 1:50 w200 mlL I 9 09 12 09 13 0.9 0.8 1.0 06 06 09 09 09 06 08 07
(1:50 dilute to 200 mL.
membrane filtration )
T10 1:100 " 800 mL R ik / / / / / / 0 / / / / / / / /

('1:100 dilute to 800 mL

membrane filtration )

1:1000 #f 200 mL S8 1.0 08 1.2 09 0.8 12 08 06 13 09 13 10 05 06 08
('1:1 000 dilute to 200 mL

membrane filtration )
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Tab.2 Recoveries of validation of mycete and saccharomycetes

izl Ik SRR (A. niger ) ih# (C. albicans)
(CPT) ( method ) 1 2 3 1 2 3
01 JEEF- ML Coriginal solution plate ) 0.9 1.0 1.2 1.0 0.8 1.1
02 JEEOF- ML (original solution plate ) 1.3 0.7 0.7 0.8 1.2 0.9
03 SR (original solution plate ) 0.9 0.8 0.5 0.9 1.1 0.8
04 JFF- M2 (original solution plate ) 0.9 0.9 1.1 0.8 1.0 0.8
05 SRS (original solution plate ) 1.0 1.1 0.9 0.9 0.8 1.3
06 JFF- M2 (original solution plate ) 1.1 1.1 1.2 0.7 0.8 1.1
07 SRR ML (original solution plate ) 0.9 0.7 0.9 0.6 0.8 0.6
08 ST Coriginal solution plate ) 1.0 0.6 0.9 0.7 0.9 0.8
09 SR ML (original solution plate ) 1.0 1.3 1.1 0.8 0.9 0.7
010 SRS (original solution plate ) 1.2 0.6 1.0 0.9 1.0 1.1
Gl 1:10 FIL3% (1210 plate ) 0.9 1.1 12 0.9 0.9 1.0
G2 1:10 ML (1:10 plate ) 0.9 12 1.0 0.8 0.8 1.1
G3 1:10 FIIL3% (1210 plate ) 0.8 1.0 0.8 0.9 0.9 1.0
G4 1:10 0L (110 plate ) 0.8 1.1 0.7 0.8 0.8 0.8
G5 1:10 V3% (1210 plate ) 1.0 12 0.9 12 0.8 1.0
G6 1:10 3% (1:10 plate ) 1.0 0.8 0.7 0.9 0.9 0.8
G7 1:10 103 (110 plate ) 0.9 1.1 0.8 1.0 1.1 1.0
G8 1:10 I35 (1:10 plate ) 1.0 0.8 0.8 0.7 1.0 1.2
G9 1:10 Pl ( 1:10 plate ) 1.0 1.2 0.9 0.9 1.0 0.5
G10 1:10 I (1:10 plate ) 1.1 1.0 1.1 1.0 0.9 0.8
Pl 1:10 ML (1:10 plate ) 0.7 1.1 0.9 0.5 1.1 0.9
P2 1:10 3% (1210 plate ) 0.7 0.9 0.7 0.8 0.7 0.7
P3 1:10 SF-IM3% (1:10 plate ) 1.1 0.8 0.9 1.1 0.7 0.7
P4 1:10 103 (110 plate ) 0.9 0.9 1.0 1.1 1.0 0.7
P5 1:10 Pl (1:10 plate ) 0.9 0.9 0.8 0.8 0.8 0.8
P6 1:10 I3 (110 plate ) 0.9 0.6 0.8 0.8 0.7 1.0
p7 1:10 3% (1210 plate ) 1.0 1.1 1.0 0.9 1.3 0.6
P8 1:10 FM3% (1:10 plate ) 0.6 1.0 1.0 0.6 0.9 0.7
P9 1:10 *FI0L3% (110 plate ) 1.1 0.9 1.1 12 1.2 0.7
P10 1:10 ML (1:10 plate ) 0.8 0.9 0.8 0.7 0.8 0.6
C1 1:10 I3 (1210 plate ) 0.9 0.9 1.2 1.3 0.6 0.7
2 1:10 L% (1:10 plate ) 0.8 0.7 0.7 0.7 0.8 0.9
c3 1:10 ML (1:10 plate ) 0.9 1.0 1.0 1.0 0.7 0.8
c4 1:10 I (1:10 plate ) 0.9 0.8 0.5 0.5 1.1 0.7
cs 1:10 ML (1:10 plate ) 1.1 0.9 12 0.9 1.1 0.7
C6 1:10 PN (1:10 plate ) 0.6 0.9 0.5 0.7 0.7 0.6
c7 1:10 L% (1:10 plate) 0.8 0.9 1.0 0.6 1.0 1.1
c8 1:10 ML (110 plate ) 1.0 0.9 0.8 0.6 0.8 0.6
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F2(%)

Rzl Ik IR (A niger ) ARihaE (C. albicans )

(CPT) ('method ) 1 2 3 1 2 3
C9 1:10 P (1210 plate ) 0.7 0.7 0.8 0.9 0.6 0.6
C10 1:10 *FILi% (110 plate ) 0.8 1.0 0.9 0.7 1.1 0.9
Tl 1:10 “FILi% (1:10 plate ) 0.8 1.0 0.9 0.9 0.6 0.7
T 1:10 “FIIL#% (1:10 plate ) 1.0 0.5 1.1 0.8 0.8 0.7
T3 1:10 I (1:10 plate ) 1.1 13 0.8 0.5 1.0 0.6
T4 1:10 Pl (1:10 plate ) 0.8 1.0 1.0 0.7 0.7 0.7
T5 1:10 0% (110 plate ) 0.7 1.0 1.1 0.7 0.7 0.7
T6 1:10 I (1:10 plate ) 0.8 1.1 0.8 0.9 1.0 0.6
T7 1:10 ML (1:10 plate ) 0.7 0.5 0.7 0.9 0.5 0.5
T8 1:10 ~FlLi% (1:10 plate ) 0.8 0.5 0.7 0.5 0.6 0.7
T9 1:10 7% (1:10 plate ) 0.8 1.1 0.8 0.7 0.8 0.7
T10 1:10 0% (110 plate ) 0.8 0.5 0.9 1.1 1.2 1.2

3.3 Pl A A S T RS

U 3, MR AH ko 2 PR BAVE TR I 1 e e b
2 20 mL F /3 B R A B SR R G A, FLABES AT
FERZE 10 mL B9 3E R R AR SR S P A K
YAy A AT HF 22 100 mL 1) R R S ARV A 5 9
A s YT TR A AR B E ) 1 DU /N LI R
WS DRI /N LA R UKL 36 AL /NG 28 0L R oAb
AL G RAL By KGE 2 AL AT 570 AL AN £

WA AL U R A R AR & i KRR
R E A4 AR B R TR 2 100 mL YRS K S
PRI A R SR TR A, AR P L S e LR L R B
T8 A FIVEEAS AR e 2 vl 2R 22 200 mlL (1) R K 2
JHRRAAR S 25 3 PR AT, 22 LT RN - 4 KA AL T 42
P2 100 mL 15 19% R 1ILALHEE 80 MRS K & Mk 4
BRI B RE FT e 22 300 mL A9 1%
R ILALR 80 MR R SRR R BE PG

®3I EHEAOERIESER

Tab.3 Results of validation of control bateria

B BT (volume of culture media )

k2l (CPT)

T B 2 2 [P PN R i VhITR
( bile—tolerant gram negative bacteria ) (E. coli ) ( Salmonella )

01,03, 04,05, 06,07,09,010,G1, TEFFKEM ( no detect ) 100 mL TEFF A (no detect )

G2,G3,G4,G5,G6,G7,G9, C3,

C4, C6,C8,C9,C10,T1,T3,T6, T8,

T9, T10
08 TEFEHGI ( no detect ) 100 mL. 100 mL.
02,G8,P1,P2,P3,P4,P6,P8,P10,Cl, 10 mL 100 mLL 100 mL

C5,T2,T4,T5,T7
P5, P9, C7 10 mL 100 mL 200 mL
C4 20 mL, 100 mL 200 mL
G10, P7 10 mlL 100 mL 1% LA 80, 100 mL

( containing 1% Polysorbate 80, 100 mL )

c2 10 mL 100 mL T 19 F 1AL 80, 300 mL

( containing 1% Polysorbate 80, 300 mL )

AR S
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F IR 50 28 0T, AN Ty R A, — e 2 B RS 5]
FHAAR S DR T S B %) [ A i [ i b i
HISAE] 0.5, F A5 AR BE 10 £, AT BRI
PR, SOFE 25 PR 90 A B A 2 1 TR R PR 25
T, 10 IR 37 80 700 0 D98 ) e 4 B 5 [ ATk AN 5]
0.5, 1 % & EH A 110 R T HE07 8 R TE
.

AR BTG BT E ST Y 10 A 0T R R
1 FpaT DR R T LA AG A, TR Ay 9 Rl T ISR
1:10 S MLEE ARG A 5 FEAIE 9 A9 10 i J5UAE 7510 9 FaT LA
KA 1210 - MLpE A A, 43 1A 1:20 FMLyER 4,
ST, HR A T R YRR ROR 751 A 410 BT 1 2
559, AT RRSR: H X 2 R b s 2 iR 2 H
R T PR I A R R o T AR
245 1 IR VAR SURL R 4 B M — s/ TR R 24K
TEOLT 7 A BT LR AR BT L A 2
JRUAE/INLFRRIURL 2 7 A ARAE IR B S 1 S0k
AT 1 R 3 T R 10 R 3 AR A O I 45
YIS T AR I ERAE R A AR TR A
FHE R B B0 B4, H A 1 I S50 45 5 vl 6T ax 8k
R 245 1 5 SR BB TR A 1 10 IR OB
D7, AR T e TR AL (g 3 mL ) BTG PER
O3 T RERAIS

o A BB BT ST Y 10 FlILFR R 10 A
WA T AR SE PR B L AG A . BRI, X
2 R R A v B2 A B VR P EL AP ., 35K T R R AT
BRSPS 1) B B e A R

o SR BTG TSR Y 10 B R, 3 A
AR 110 ML AG A, 5 s 7 B I 51 FH S 1L
PG TR B R B AR AE SRR A X 2 FoR
SR R B A 0 Rk, TR A R
PR B AR, T EER T v A . AR
&, TG R AR A G R A e A3
BEAE AR 55 , 1A 2o 4143 B4 B AE AR 58, i 5 R
TN T AR R Z A G, TR A 36 B i ARl S
B R FHAS [ R A~ L3k i A e i v A

IINTE 25 L AR AE T AL T B RE R RS
O i R N — R e A X LA U Ikt 1k
S BT TR 2 5 T L B RGE SR R R R
A — TR GEAR T IR A S WS . =4 A
BRALE R X R B AR 2y, R

hhiHE i

1 855 AT UE H, B Pi2 34 2 30— 8 I P B
P, TR R BRI e 8 v R A i . B
JRe i A W e 3 T IERES R B R Ak A
LR e FIRRAE SR B 34k B R b s oy Sl
Ih—mk AN T HOE AR AR =t
A RBAE R R TR, 3R 1 4551 LUREOEN,
Th—k AW TG BRI &8 ST 1
55,0 =B R R AR AL R BRI PR
R

e A S BOT G B R R 12100
WA T AT U S, Wkl 800 mL, A H 2576
FEBA DI L AEA 0, 2R BHAS it XA B0 2 AT 1R A 1R
SER AT B I, WORE b VR A T S AR B R, R
FH 121 000 A3 47 v Bt 8 ik i, o 2o
200 mL, IR b 2 R H A A o

JIT A 5% 19 50 B v B 24 1Y) B B RN I B B R AR
BT AR FH AR b e AP B T LA Az, el sk T
UL, v 24 6 P A B T RN D il S AR A A R
YERL

ASCWRSE TR BB, AT B o RO, —
JEXF 4 B 0 7 A B TR RIS L ZE LT B ATV,
PREEAT T PR B A3 B, 1T 56 SR FH 4 €088 2 BR R FT A
IR R A R BB R, LASSD T AR &, $2 TR

R VDT TR, 255 18 F VDT G 100 B 1 )
Riho IFH, BT R IURUR A 0 ok 4 2, fff
HERIRAS B X LA 9 , AR X3 Ao Ve Ao 8 2 T o 1
By o ARSEES R I, 7R R E R ARG SRS A
T R I AR 80, AT Fp ALELHN B 1, I AT s B 5
SRR, PR AR B %

R A TR R R L IR B T A R D T 28 W B

R O A R ey | A A O E S NI - B N AR IS
T R B TCIE A, RS R S R BB A A 85
2 d FFEETHEL, VD I A B P AR N 785 5% 3 d IF
AL, IF% H TS

[ 245 8 2015 AF RRAS FRICER B O UTTETR” ok
F2 BRI A BT T, A SR R 0 T
Ab RN P R A A 2 SR A P A ], O S
I8 BT T TSR B R T AR TTVE R ik,
FE OIS E] A 5 min, BB S5 A 00K HE 42 K 10 24 i
EB AR HE YA 05, BBy A
0 114 2 3 TR VR [R5 A 5 TR 1 TRV 505 TR RORT
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