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Establishment of microbial limit test method and microbial quality
standard of compound Kushen extract and its related components
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( Shanghai Institute for Food and Drug Control, National Medical Products Administration Key Laboratory for Testing Technology of Pharmaceutical

Microbiology, Shanghai Quality Inspection and Testing Center for Innovative Biological Products, Shanghai 201203, China)

Abstract Objective: To establish a microbial limit test method and quality standard conforms to the USP for
compound Kushen extract and its related components. Methods: Comparative analysis was conducted on the
standards for traditional Chinese medicine preparations and decoction pieces in the USP and the Chinese Pharma-

copoeia 2020 Edition to determine the microbial limit standards for compound Kushen extract and its related
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components. Then, guided by the General Principles of the USP <61 > and <62 >, a microbial limit test method
suitable for compound Kushen extract and its related components was developed. The plate pouring method was used
to perform a methodological applicability test on the total aerobic bacterial count, mold and yeast count of compound
Kushen extract and its two components Sophorae Flavescentis Radix and Heterosmilacis Rhizoma. The method appli-
cability test was conducted on the control bacteria using the direct inoculation method. Finally, the MALDI/TOF MS
microbial identification method and bacterial 16S rRNA gene sequence alignment analysis method were comprehen-
sively used to identify the bacterial species of the contaminated microorganisms in the sample, and further analysis
was conducted on the distribution and harm of the contaminated microbial population. Results:As a result, microbi-
al limit standards for compound Kushen extract and its related components were established in accordance with the
requirements of the USP. The recoveries of the counting methods for compound Kushen extract and its two compo-
nents, Sophorae Flavescentis Radix and Heterosmilacis Rhizoma, were between 0.5 and 2. 0. The positive control
strains in the control bacterial method suitability test were able to grow, meeting the requirements of the USP.
According to the identification results, 40 contaminated microorganisms involved 13 species and 5 genera, mainly
covering different types of Bacillus genus (87.5% ), Enterobacterium genus (10% ), and Pseudomonas genus
(2.5% ). Polluting microorganisms were all less harmful conditional pathogenic bacteria. Conclusion: Established
a microbial limit test method and quality standard conforms to the USP for compound Kushen extract and its related
components. Defined the distribution and harm analysis of the pollution microorganism poulation of the above prod-
ucts. Improved the microbial quality control of the Chinese medicine preparation and its components.

Keywords ; Sophorae Flavescentis Radix; Heterosmilacis Rhizoma; compound Kushen extract; microbial limit

test ; contaminant microorganisms; microbiological quality control; quality standard
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Z B Y (5 20220301, 20220607 , 20220608 .
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6633 . H o & B [ Candida albicans, ATCC
10231 ], B VY plf B [ Aspergillus brasiliensis, ATCC
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Tab.1 Applicability test results of aerobic method

TR BT (total aerobic microbial count) (1:10)

=)
(il) WAMGIE R REEIRE  WERRRE AeskE e

(P. aeruginosa) (S. aureus) (B. subtilis) (C. albicans) (A. brasiliensis)
152 (Sophorae Flavescentis Radix) 0.69 0.96 0.67 0.84 0. 80
[ 4% ( Heterosmilacis Rhizoma ) 0.68 1.1 0.75 0.83 0.86
H I ESHARIW) (compound Kushen extract ) 0.81 0.34 0 0.80 0.94

x2 HHRHREFEERERGEWRLELSER
Tab.2 Applicability test results of aerobic method and mould and yest
A R T LT (total combined
(total aerobic microbial count) (1:100) yeasts and molds count) (1:10)
Fhih 205

(sample) (group) izl BU MhE 2 Sfh i) & i)
S0l HAER E(ELRN] SERE i BRI i

(P. aeruginosa)  (S. aureus) (B. subtilis) (C. albicans)  (A. brasiliensis) (C. albicans)  (A. brasiliensis)
¥ 2 (Sophorae 1 1.60 0.86 0.73 1.20 1.10 1.94 0.93
Flavescentis Radix) 2 0. 88 1.00 0.91 1.20 0.90 0.84 0.82
3 0.93 1.50 1.00 1.10 1.10 1.20 0.93
[ 1% (Heteros- 1 1.60 0.86 0.99 1.20 1.10 0.94 1.00
milacis Rhizoma) 2 0.85 0.98 1.10 1.00 0.9%4 0.87 0.93
3 0.88 0.76 1.20 1.10 1.40 0.98 0.98
HTESHREW) 1 0.98 1.30 0.93 1.30 1.00 0.83 1.20
( compound 2 0.93 1.00 1.20 1.20 1.20 1.00 0.91
Kushen extract) 3 0.98 1.00 0.98 1. 10 1.30 0.83 1.50

2.1.4  FEHREEAEE AR (D) X DR HLEERE B A , B R S MR R B 7R 4k 2 100

M KA B 110 i 10 mL A KF
100 cfu FIREG B 1 mL, 435000 A 100 mL [ R &
PR AR IR TR AT, # USP <62 > JETC I 2 i ik
A P R s il DA A e A

YOI TH  BURE 10 g AR KT 100 cfu (191056
1 mL, 43 A 200 mL i K & R B 7 2
TR5T, 4% USP <62 > - JC 4 24 i Sl A6 W BIR B 2 o T
ECRI TR

T I R 2 B PR TR (R i) - HORE A 10 g,

mL, ¥IBTIR AT A 1: 10 i, 3 12 10 f 4t
10 mL 2% 2 15, 23 IAAR KT 100 cfu BRIz IR
i A A SR BT 0. 1 mL,23 “CHEFR 2 h SR ]
RIS R SRR IR R (I 10 A5 B 22 1: 100
F11:1000,4% USP <62 > Al JC R 25 fb (ol 2 40y PR 42
il A A A

(2) st o R A - OBE ISR, IR S R 52 IR
PREEFR R TR, 7] BE R of B A

(3) BAMEXS HEH « LB R 2 R A 5 7 AU
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x3 EHEREFZEAMKEER

Tab.3 Applicability test results of specified microorganisms method

FEh Pl H
(sample)

(specified microorganism )

PR A

(positive

PR HRH

(sample control

ST HREH
(negative control

control group) group) group)

K (E. coli)
VP11 (Salmonella spp. )

¥ (Sophorae Flavescentis Radix)

TtAEER 2% SRS (Blle — Tolerant Gram — Netive Bacteria)

[ 1% (Heterosmilacis Rhizoma)

Kigszw (E. coli)
I TE (Salmonella spp. )

TP HHER 22 44 ( Blle — Tolerant Gram — Netive Bacteria)

H I ESHEEW) (compound

Kushen extract)

KgwE (E. coli)
VI T (Salmonella spp. )

it AEER 2 22 B 1% ( Blle — Tolerant Gram — Netive Bacteria)

+ o+ o+ o+ o+ o+ o+ o+ o+
I
I

2.2 AR EE G AR

HRAE“2. 17 A 0y PR B8 A A Ty ok 3 P P i 445
BoE S 1 EE BT SR 0 A P BR
FERG A 7 R A 10 ¢ 3 10 mL, 5 2 AT
TE TR A, B I S FE 5T, 43
JR T R G IR IA R SR L 2 100 mL, 4 RIR AT, MEN 1
10 PRI SR FH BRI R 0 R VR AR 35 % B U il 4%
L 100 R o H:rp A5 480 AL EEICR T 12 100 fi
W, TR NIRRT BCR T 12 10 i, 295k HTF
ML R (1 g 5801 mL) fArH 1: 10 fy ki
& 10 mL, fi A 100 mL [BRRS K SRR S I 55 v
I PR 4G A H I At 10 g B¢ 10 mL, LA 200 mL
IR T A 2 R R A 5 o i v T JOE A 22 B M T A A
K BRI

SR b A A W B A A T, 43 0l 6 AN [
itk S (4 i) A EE @R BEhwSs
PEMCY) (10 HEY) FEATRE A, 452K 4 RS W
AR BBOTEBAE 1.0 x10° ~4.7 x10* ¢fu - g ',
W MO RE TR E B A Bl MR A 45 R
<10 cfu - g “RIRKH 4 KA E TR
HEBOTBAE4.0x10° ~3.6 x10% cfu - g ~', %
A T BF T AR S A R R A A R Y < 10
cfu - g “URIRAEH 10 7R (7 HER) B TS 4R
W 03550 5 ) T R R A 4 R < 10 efu - mLT

HWEHR L

FIARK 5 A, ZFR IR KB 2 Ly SR 2%
(1 T80 K% 2 ) A R A 4 R B <10 cfu - g T
AR, T ] A 1 KRR AT A A I P 25 1R B Bk
AP (EKL) .

2.3 BEYIE R I> B Al K R S E

2.3.1 WEHTELE e A 2. 27 4 fiEE S
I 2 T A BB ARG A 198 i TR A O P S
] T 3 T 5 R R O S A RV 2 A B A ) R R
v, 3 2k Al Ak TR I R R IR P i, 33 °C B

24 ~72 h,
2.3.2 AR E RS R AR

N NSRS = T P R R A A o G BT R 7
40 R, BEN AT AT Ry B i A 15 2 0 E
Zi4 R ' MALDL/TOF MS fift 4= ¥ % 5 J5 ¥ S A e
16S YRNA JF 51 XS 70 #r 5 ik AT I Rh 4 E o 40 K
WA G S AR JE & B 0 2 AN TE 8 53
N Bacillus ( ZEfFF & ,80% ) F1 Enterobacter ( T
W, 10% ) , bR WIE B ARECE: L SR 90% (%
5) o BFRF8 ANEE A7 B LM E 1) 40 PR TR PR 2R AT A
IR GETH 34T, 2 TR it R 5 PR AR 13 R, o AR
Y 3 Bh RSB AR R ZEHLFT T ( Bacillus subtilis )
(32.5% ) MEREZEFIAF 1 ( Bacillus cereus) (20% ) I
P A F ( Enterobacter kobei) (10% ) , F iR 3 i iF
PR SRR 62. 5% (£5) .
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Tab.4 Applicability test results of microbiological limit test

- e T AL N R EEOTE.  RRATH IR AR 22 B
(sample) (lot No. ) (total aerobic (total combined yeasts (E. coli) (Salmonella spp. ) (Blle - Tolerant
microbial count) and molds count) (1gaf1mL) (10 g5 10 mL) Gram — Netive Bacteria)
12 (Sophorae 201201 2.6 x10° cfu - g ~! <10 cfu-g ! - - <10 cfu-g '
Flavescentis Radix) 210402 1L.0x10% cfu - g ! <10 cfu+ g ! - - <10 cfu - g !
210403 4.7x10* cfu - g 7! <10 cfu - g ! - - <10 cfu-g !
210404 1.5x10* cfu - g 7! <10 cfu - g ! - - <10 cfu-g !
210404 * <100 cfu - g ! <10 cfu-g ! - - <10 cfu-g !
4% ( Heterosmilacis 21080201 5.6x10° cfu - g 7! <10 cfu - g ! - - <10 cfu-g !
Rhizoma) 22040101 4.0x10* cfu - g ! <10 cfu - g ! - - <10 cfu-g !
22040201 3.6x10% cfu - g 7! <10 cfu - g ! - - <10 cfu-g !
21080101 5.5x10% cfu - g ! <10 cfu - g ! - - <10 cfu-g !
21080101 * <100 cfu - g ! <10 cfu - g ! - - <10 cfu-g !
SR 20220301 <100 cfu » mL ! <10 cfu + mL ™! - - <10 cfu + mL !
( compound 20220607 <100 cfu + mL ! <10 cfu » mL ! - - <10 cfu - mL !
Kushen extract ) 20220608 <100 cfu » mL ! <10 cfu + mL 7! - - <10 cfu + mL !
20220609 <100 cfu + ml, ! <10 cfu - mL ! - - <10 cfu - mL !
2022103- 0d <100 cfu + mlL ! <10 cfu - mL ! - - <10 cfu - mL !
20221004 -0 d <100 cfu + ml, ! <10 cfu - mL ! - - <10 cfu - mL !
20221005 -0 d <100 cfu - mL ! <10 cfu - mL ! - - <10 cfu - mL !
20221003 -10d <100 cfu - mL ! <10 cfu + mL ! - - <10 cfu » mL !
20221004 -10d <100 cfu - mL ! <10 cfu - mL ! - - <10 cfu - mL !
20221005 -10d <100 cfu - mL, <10 cfu - mL ! - - <10 cfu - mL !

T (note) : 0 d” F1“10 d” 43 H8 7= S B Fa S EDIR AT [R] (the “0 d” and “10 d” refers to the stability of the product testing time respectively) ;“ *”

TEFER SRR ICH (“ 7 refers to sample sterilization by irradiation) ;* — " F8FE L ARAG H (“ =7 refers to the sample is not detected )

RS B BIZTHEEMENEEERMBEKTEHSHT

Tab.5 Analysis of species level of contaminated microorganisms in Sophorae Flavescentis Radix and Heterosmilacis Rhizoma

o B RRE ‘ Eil”fﬁklp'n‘ Lt i [k ie . Til*)ﬁiﬁ 54
(mumber) (strain) (number of strains (ratio of (geonus) (number of strains (ratio of
for species) species )/ % for genus) genus)/ %
1 M TR (B, subtilis) 13 2.5 Bacillus 32 )
2 UEREZFIEAF R (B, cereus) 8 20
3 ARSI ( B. simplex) 3 7.5
4 EIEFAUFHE (B, megaterium) 2 5
5 YAEIGITE AP (B, luciferensis ) 2 5
6 BEZEIMFR (B, muralis) 1 2.5
7 INBE AN (B, thuringiensis) 1 2.5
8 ELRYE ZEHIAF IR (B, bataviensis) 1 2.5
9 P AT (B, altitudinis) 1 2.5
10 5 ZEHUFT R (B, centrosporus) 2 5 Brevibacillus 2 5
11 8] 24T & ( Domibacillus sp. ) 1 2.5 Domibacillus 1 2.5
12 HHOARPMIE (P, luteola) 1 2.5 Pseudomonas 1 2.5
13 AT (E. kobei) 4 10 Enterobacter 4 10

RO R
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2.4 HRUEDHT

ARG USP <2023 > Hr R IO & 77 A 2 4h 58 57
AT I BR BEARE , w7 2 A0 28 NEERAT TR 2
FAHE) (VR L s v, 52 77 57 2 3 U 0L $0A T 42 8
TSR ) ) FRBERR i, E— 20225 USP <1111 > 9
TG 245 F S A 0y BIR B A v | A JC 1 59 B A

BREEHRERN 2020 AF R ( r [ 25 4L o s ) < 1108
> 2 SR ) SR 25 O I A T BR BEAR U, v 2
1% Je 52 07 2 4R O B4 ol A 0 PR A A5 0 H L
s AR SO TR B R AR R SO R I R
A T VT AE A A 2 B T U0 T T A A, LR PR B2
PRELLAE AR 6,

F* 6 USP R(HEZHHR)XTHHGRA RPATFHREDRERELER

Tab. 6 Comparison of microbiological limit standards of USP and ChP for Chinese herbal decoction

pieces and Chinese herbal preparations

FREARTR
(standard)

4%

(classification )

A
(total aerobic

microbial count )

R MR B

USP <2023 > A JCH 5 37 Rl
RN FE T 1 Bk A 0 R A
(USP <2023 > microbiological
attributes of nonsterile nutritional

and dietary supplements)

USP <1111 > W 25 19 5
A PIRREEPRAE(USP < 1111 >
microbiological ~examination of
nonsterile products: acceptance
criteria for pharmaceutical prepa-
rations and substances for phar-
maceutical use)

USP <1111 > = JE T il 57 R
Y BR B A o (USP < 1111 >
microbiological ~examination of
nonsterile products: acceptance
criteria for pharmaceutical prepa-
rations and substances for phar-
maceutical use)
(HEZ ) BN < 1108 > 12}
P B2 ORI TR
FEFRAE(ChP <1108 > microbi-
ological examination of Chinese
herbs extracts and Chinese cut

crude drugs)

TR ERAEY) (dried or
powdered botanicals )
LR BRI ( pow-

dered botanical extracts)

25 W) Ji ( substances for

pharmaceutical use)

I A Al Y8 145 1 35] ( nona-
queous  preparations  for
oral use)

I AR 8 4 11l 551 ( aqueous

preparations for oral use)

F25 $ HU ) ( Chinese

herbs extracts)

BRI
('direct oral and bubble

slices)

<1 x10° cfu - g~
<1 x10* cfu - g~ ' 5§

(or)cfu » mL ™!

<10’
cfu - g’lﬁ
(or)cfu « mL ~

<10® cfu - g!

<10? cfu » mL™!

<10® cfu - g~ 5§

(or) cfu » mL™!

<10’ cfu-g -

1

1

I
BT (Blle - Tolerant ;%% (S{//ll ][ﬂll
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