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Verification of the substitution culture medium for
fungus and yeast count of drugs

SHI Lin, DU Rong, LI Xue—xing

( Yuxi Food and Drug Inspection Institute of Yunnan, Yuxi 653100, China )

Abstracts Objective: To discuss whether rose Bengal medium could be used if the aerobic bacteria grown on the
Sabouraud dextrose agar medium does not meet the microbial limit requirements for mold and yeast counts in the
microbial counting method for microbiological limit inspection of non—sterile products. Method: The accuracy,
precision, specificity, limit of quantitation, linearity and durability of the method were verified according to
verification guideline for alternative methods of microbiological testing of drugs. The experimental results were
analyzed by parametric statistical methods. Results: Rose Bengal agar was specific to fungi and yeasts. The
recovery rate of accuracy was greater than 70%. The precision met the requirements of Chinese Pharmacopoeia.
The limit of quantitation was not significantly different from that of the method of Chinese Pharmacopoeia ( P>0.05 ).
The linear correlation coefficient was higher than 0.95. The above parameters all met the requirements of the
Pharmacopoeia. Conclusion: when the excessive growth of aerobic bacteria affects mold and yeast count, the rose
Bengal medium can be a substitute of the sabouraud dextrose agar to determine the mold and yeast count.
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CrAie RS L 2 i) (fRT AR (b [ 25 )
2015 4FRR 38 ] 1105 JE TC B 7 b o A PR R A A
AP PRGE  HAESS SR s b2 TR VD QA A
TNE G SR B b A A i 4 TR R RN RS TR A SR
AFFEMAYIRR R, noR H & hiAE R VD R 4
WHI G 4% 77 35 ol At 3 15 45 R B A 7 2 T R B
TR A 2 L S i £ B S T A L
5 R RF T T 4 500 R A BB G B 53
LB B T 2R 0P fE e R B A R
KRR IR EIR M RETR, o & 1 LB 545 0.1 ¢
FEEEMO0.033 g dnhisl, BER N WHEPER,
AT DI B 0 A s d i 21 A s PR B ),
AMETT LU0 A=A, I eI 5% B A R AR R e
P TATE AT, VD G 2 B NR 85 7R 3L WA e 4
P, A0 RV RT LA K A SRR A e R e RN R
[ PE VD I A M Bl 35 72 2 E A, TGk HERR 4
W, 8O R AR B RO . AR
2 LY 2015 4F Ji 3 0] 9201 25 5 A W0 e 2 AR
VRITEHG S % ARG ) T A LT 3R R
Vb IR AR B 0 A T IRIE
1 RIEH
1.1 FEkk 4804 BRE [ CMCC(B)26 003 ],
i 2R B B T [ CMCC (B ) 10 104 ], A B 2F f00 4T B
[ CMCC (B )63 501 |, FHEEERR [ CMCC(F )98 001 J,
A [ CMCC (F )98 003 ] 3 rp [ 4 5 25 i 4G 2
T BE AL . TRV 4% - B4 B (B R A BR A A R
PR T Al B ZE AT TR £ SR TR BT B R SR )
i, H pH 7.0 TCTR S AL AR — 85 PR 92 vh o ) Bt B
W PE 1 TR RV IO i 8 B e R SR A o A B
0.05% it 80 () pH 7.0 JC 1 Sk 8 — 25 A M 2% o
WS mL K6 R . W A6 R T A
FH 3R 28 i i) o B B ) B i B A TR
1.2 R SRR (AR EME
YR A B F) L, #E5 3104590, fi AR 15 ), d gt
Rig it (bt =25 BT & 24 AL b 1707032, fRi R
25 ), pH 7.0 FACEAEE FI R ZE vl () R AU AE )
RHCAFRAF]L LS 3104781 ), VD [C AT AT 55 2k
(dbmt = 2RI A AL S 1702244, fFR SDA ),
1.3 U84 BHC-1300 11 A2 BUAEHpie 4G (F
M2 223 T ARAT R H] ), SPX=150 F A= {55 374
( ZRHETAHRAF ).

2 HAESHER
21 Llmtk il 4w o A Bk SRR i
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AT A 2R AT R v R R ) T, T R R e B A
10"~10° cfu - mL™" Z ] ( 48 @A BRI 3 IFATK
ISH 435114 80 000, 95 000, 73 000 cfu » mL ™ ; il %k
TR 3 A7 kg ik BE 43 5l 24 43 000, 55 000,
68 000 cfu - mL™" 5 A FEZEAOFF 3 YO 1738 50 e i
43 512k 52 000,65 000, 69 000 cfu-mL ™" ). 1l % 1A
0 TR TR A VORI 2 R T AR VAL, S R YRR A
10°~10° cfu » mL™" Z Ja] ( (0 ERH 3 UCEATIl 0k
JE 43 5 260,350, 750 cfu - mL™'; Bl 45 3 W4T
IR 6 T BE 43 51 R 670,500, 280 cfu - mL™ ), HU [k
5 FRHEEW 0.1 mL, 435300 AR B PP T d s 2058 Al
1, F 25 CHiFR 2 do FATIER 3 K. A5 R ETRIER
G WO A BR TR SR AR B DT A R 2R AR TR A
INHLLT R IR 3 B YRR 2R TR R 2 i A A
TN LT RE A FAE K R, R P i R
Yo R AR TR HLAA L R

2.2 YEFAEE Rl UM A 200 cfu s mLT )
P €0 S BR T TR R T 4 100 ofu - mL" 2R 2
il B o3 A S BRI P (0.1.0.3.0.5,
0.7.0.9 mL) INARGFRILH, B MABE il 48 10 4
B SR ML 43 51 B il 2 96 1 2% (0.1.0.3,0.5., 0.7,
0.9 mL) MIAREFEIL A, BAMAFOEA T 45 10 445
FEIL; Hodr 5 MBI G P 2r 55 55 3, 55 40 5 i
VR AERE, F 25 CHE3: 2 do BATIRE 3 K.
B3 Ui 0SS (E HE RTeR (AR ik 1 2y
) KA AT EEERG E . S5RILF 1, IR
YIRTF 70% , i /i 2 HELR

23 KEEE Rl & IO E R 5 000 cfu s mL
o 00 7 2 K TR L ) o M B M T R R AT T A
Wo BR3P % IR A R A R (RS
BRI T E R 5 000 cfu - mL™") 5 445 T ok J
41200 cfu - mL™ Y A €8 3 BR A TR IRORT T vk BE
100 cfu - mL™ AR EEIE TR 20 BB A @2k
HHW(02.04.0.6.0.8.1.0 mL) 15 ih 55 16 7 &
7 (0.2.0.4.0.6.0.8.1.0 mL) IIAREFR LA, Bk
FEHI A 10 AL, 7E A AR 25 A 1.0 mL
PR AR, MR A 15 mL & 20 is 50k 1R A
Y51, F 25 CHiFE 2 do AT 3 . B3 RS
SEHE TR RSD, 25 5 W3 2. MRk (b [ 24 8 ) Xt
AW EE T RSD FIRLAE (<10 cfu - L ™', RSD i <
35%3 10~30 cfu - 1. ', RSD i <25%; 30~300 cfu - IML. 7',
RSD I <15% ), o FH A 15 35 56 0 25 v 0 e 1 7] F
APV 2 B IR 3 2 BB
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Tab.1 Verification result of accuracy
H 8K H ( Candida albicans ) HNEE (Aspergillus niger )
T TS R ( counting result ) lefu . U8 gz R ( counting result ) lefu .
(expected colony FylIEVEaR (expected colony i LA
SDA (recovery ) /% SDA (recovery ) /%
number ) /cfu (rose Bengal ) number ) /cfu (rose Bengal )
20 16 17 94 10 12 11 109
60 56 60 93 30 29 32 91
100 108 120 90 50 48 52 92
140 147 163 90 70 67 65 103
180 216 208 104 90 98 100 98

x2 RBEEWRIIESER
Tab. 2 Verification results for precision
M2 ( Candida albicans )
oI AR

PRILEE (Aspergillus niger )
T T 7 £

(expected colony RSD/% (‘expected colony RSD/%
number ) /cfu number ) /cfu
11 17 17 15
29 9 32 7
58 12 56 10
110 10 74 15
190 9 99 7

24 EE TR 5B SR E N 50 ofu s mL
A 1 €0 B TR T VR S A B TR ol B
SIREHE R (0.2,0.4,0.6,0.8, 1.0 mL ) F1 5 il 25 41
FEW (02.0.4.0.6.0.8,1.0 mL) AR IR, 45

MEBLPATHI A 10 P, SRS TEH T 5 A F1h
B AT NPILTREFRIE 1S mL; 75350 5 AL 4%
INAVS A H B 55 97 2 (SDA ) 15 mL, F 25 C
i3t 2 do PATIRES 31K, 3 U 1 24 TR R UL
& 3, 013R 3 BRI T o IR, AR LK 4.
F3 EETRER(cfu)
Tab.3 Results of quantitation limit

ISR ( Candida albicans ) lefu
FPLLL (rose

i (Aspergillus niger)
FiJIMPTLT (rose

Bengal ) SbA Bengal ) SPA
9 9 7 7
18 17 16 17
24 23 23 23
36 36 33 35
42 41 46 46

x4 EETRHEKRER

Tab.4 Table of the mean values quantitation limit

PPREE 95% 1 {5 X 1]

M (bacteria ) i SD ( confidence interval with the RD 95% ) ! P
('mean value )
BR Cupper limit) R (lower limit )
FAEERE (FMAILE ) Candida albicans ( rose Bengal )] 0.6 0.547 72 -0.08 1.28 2449 0.07
23K (SDA )| Candida albicans ( SDA ) |
A (T4 N Aspergillus niger ( rose Bengal )] -0.6 0.894 43 -1.71 0.51 -1.500 0.208

i (SDA [ Aspergillus niger (SDA ) ]

HI2% 3.4 WA, I EEBRIMALN T 6 2.449, P
{849 0.07>0.05, 7] LATA Ay 2 Fh 5 32 5606 19 10, 8 Bk
BT R 2 5 A R, AR ALY
T {8 -1.500, P {f >} 0.208>0.05, 7T LAiA Ky 2 Fhks 35
RPN A RTE R B0 5 A 2R
2.5 2t 43S A BUMIVR B2 O 200 cfu - mL7 Y
P10 2 B TR B VAN T VR B R 100 cfu - mL™ 2 iy

S

BT B, A B A S BRI (0.1,0.3,0.5,
0.7.0.9 mL ) F1 & it 75 46 + 2 % (0.1.0.3,0.5.0.7,
0.9 mL) I ASEFR ML, B ARG 48 5 A F 1L, 7E
AT AT I 20 5535 15 mL, RS 315,
F 25 CHiFE 2 do FATIRE 3 Wk B 3 W56 1) -
P IEAT LR DR 408, 45 9 008 1. 2 R iE B Y
FHOE R T 0.95, 1 2 25 M Ak 2K .
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g8 | ‘ ‘ ‘ DA RIS S ol ml™ DL PR
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FHAE Y (expected number of colomies) /cfu %}E (&J—MB/J ttﬁ%%%l—fl‘] 70%, ':j{}ﬂ Eﬁffm
¥=0.930 0X-1.700 0 KRR, FEIE 0 T 18 7% THEUIR AT #7341 i A

g 100 R=0.987 7 78 L3

§y§ & o 0
1 N 1 27 EIHE SR 237 TR,
E3dnl o = DY 15 0 55 92 3 SDA 5 92 38

8% % n @ @ w0 2 WSR2 5 0BT 8% 5 A SDA K5 %
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Fig. 1 Linear regressions of Candida albicans ( A ) and Aspergillus
niger ( B ) of rose Bengal

®5 EYMWIELERRSD( %)
Tab.5 Verification results for reproducibility of RSD

S — U (the first test ) 25 IR (the second test )
[Efke? ] i H TR M
( Candida albicans ) ( Aspergillus niger ) ( Candida albicans ) ( Aspergillus niger )
15 SDAl 15 SDAl 245 SDA2 2% SDA2
20 18 17 14 17 17 21 20
15 12 11 12 8 7 15 13
7 6 10 8 9 6 12 11
13 11 13 7 10 9 11 10
10 8 9 9 11 11 9 9

&6 EINMHEKRER

Tab. 6 Table for test of mean values of reproducibility

95% AR X1 (95%

(1) 438 ( grouping ) (1) 534 ( grouping ) ('mean difference ) SD confidence interval) P
(1) TRR BR
(lower limit ) (upper limit )
A EERT 1 P SERE 2 ( Candida albicans 2) 0.020 00 0.027 75 -0.038 8 0.078 8 0.481
( Candida albicans 1) M &3kE SDAT ( Candida albicans SDA1) 0.020 00 0.027 75 -0.038 8 0.078 8 0.481
{5 82K SDA2 ( Candida albicans SDA2 ) 0.030 00 0.027 75 -0.028 8 0.088 8 0.296
H Gk 2 H {8 2K E SDAL ( Candida albicans SDA1 ) 0.000 00 0.027 75 -0.058 8 0.058 8 1.000
( Candida albicans 2 ) FI {08 ER 1 SDA2 ( Candida albicans SDA2 ) 0.010 00 0.027 75 -0.048 8 0.068 8 0.723
FI{A R ER 1# SDAL FI A& ER 1A SDA2 ( Candida albicans SDA2 ) 0.010 00 0.027 75 -0.048 8 0.068 8 0.723
( Candida albicans SDA1 )
Bt 1 %3 2 (Aspergillus niger 2) -0.016 00 0.024 41 -0.067 8 0.0358 0.522
( Aspergillus niger 1) B2 SDAL (Aspergillus niger SDA1) 0.020 00 0.024 41 -0.0318 0.071 8 0.425
B2 SDA2 (Aspergillus niger SDA2) ~0.006 00 0.024 41 -0.057 8 0.045 8 0.809
R 2 T EE SDAL ( Aspergillus niger SDA1 ) 0.036 00 0.024 41 -0.0158 0.087 8 0.160
( Aspergillus niger 2 ) A SDA2( Aspergillus niger SDA2 ) 0.010 00 0.024 41 -0.041 8 0.061 8 0.688
A SDAL M EE SDA2 (Aspergillus niger SDA2 ) -0.026 00 0.024 41 -0.0778 0.025 8 0.303

( Aspergillus niger SDA1 )
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O SERE (1 SEinhigr i w3t ) 5 [ sk
B (2 5 NP2 85 3% 56 ) 1 A & Bk R (SDAT ) H
BEREE (SDA2) XA ZEXTR Y P {EII KT 0.05,
UL 4 MEZ TR E S BihE (1 5%
InfrrsEaR it ) 5RME (2 SlEmPra iR ) B
125 (SDA1 ). Bl 25 (SDA2 ) 1y IME 25 %) W 1) P AE
BIRT 0.05, B 4 MYHEZ M T E 2R B
ARG i AR 58 Bl 0T 2055 57 5 % 8 1 A
P RETR AR, O 5 25 M7 R AT LR, 2 YRR 2
To LS I G 2 L ER
3 g

HH R R R SE 40~48 h AR KA FIE(E, 5
301 P TR TR TR 22 E RN B, SR T 2 R ERVR A RER
Fe st B B C R R A 5 d BgE R
25 CHYEEFRIRIE T, 48 h IO SERE E 28K, B
L TR 22 A A JE T R L A RO
BEFRRTEh 5 d B RETHECR T TR IR Rl 3
d PYEE TR TR, B R SR () S AT ) 24 5 B TR A 1)
YERRIE S, T LA PR B A U KRt 18] 7T LAY/
TR IIR2E . OSBRI AR Inhr 20 8 75 5%
BRI, RN TP LR TR LR o]
U IR AT, P TR S P40 R R 5 AR AL SDA
B IR I 2T 55 7 R RS
RGBS I A AR SRR ) T 21 8
FRIEA BRAT BN ELAF MG . AR E B BIERY 2 3K
RIS P TR — R A B, T HURE I AR ]
IRATTE BB T8 X —Ir kS B %A
SR L, LR TR BT I B B VR A 2
BLEISR

] N AN E i R A TEERE TR ARSI v R TR
MO tEokAh, i T F B 5k 96k ey
T 0 5 7 3 T A T AR D 1 D 1 4G A T
WA BRI TR RS BT AR
SERRE I A . d i 2r 3 i 55 77 3 2 i
() 5 3R L, T A5 i T iR ZMARHR S
ANYEEN L, 7E R B AR B 1 B IR S iR ] L%
JENA 0.15% FHHERIIR 2007 L B A b
PERR LR OE B3R Ak Ak k. AR GBIT
27025-2008 { A A0S v S8 2 i ) i3 R )
F1 CNAS-CLO1-A001 : 2018 { Ko Fie i 512 56 25 fie
DT Y DU FE S A A I ATl iy o7 S ) 1 B4R
JO7 X ) 23 SR A TR 2 AN A . SRR G

HPR R AT AN BTG Ok, DA B R
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