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Quantitative Assessment of Bioburden Risk of Traditional Chinese Medicine Decoction Pieces
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Abstract: Objective To establish a quantitative method to assess the bioburden risk of traditional Chinese medicine (TCM)
decoction pieces. Methods The relevant articles on the TCM decoction pieces contaminated by the microorganisms in the CNKI
database from 2012 to 2021 were searched. The modified failure mode and effects analysis (FMEA) model was used to analyze the
relevant research data from the aspects of the difficulty degree of detection,the occurence of reporting and the severity of possible
harm of the bioburden of TCM decoction pieces. The risk priority number (RPN) was used to quantitatively describe the risk and
determine the risk level. Results A total of 135 relevant articles were searched,29 relevant research articles were determined,and
17 articles were finally included. The results of risk assessment showed that the high — risk varieties of TCM decoction pieces with
bioburden accounted for 3.45% - 6.78% with the highest bioburden risk of total aerobic microbial count, the medium - risk
varieties accounted for 10.91% — 17.24% with the highest bioburden risk of total mold and yeast count,and the low — risk varieties
accounted for 77.97% — 85.45% with the highest bioburden risk of total thermotolerant bacteria count. In terms of varieties, TCM
decoction pieces with the characteristic of homology of medicine and food such as Pini Pollen and Houttuyniae Herba had a higher
bioburden risk, and the bioburden risk of most TCM decoction pieces were controllable. Conclusion The modified FMEA model
can be used to determine the bioburden risk level of TCM decoction pieces, balance the risk benefit, and provide a reference for
the further management of the bioburden risk of TCM decoction pieces.

Key words: traditional Chinese medicine decoction pieces; bioburden; risk assessment; failure mode and effects analysis model; risk

management

FETCTE 25 b PG B A B A R L R R A I R T 2RO R AR TR L
ML AR REERN Y A ERA L, 2B RE A—ERBUEY AR R H s AR R
B (R s i B, 2N AL T e R R A T AR, 2 S B A W R A, R e L e e RAT 8K
JCAIRE 9 22 it , A ATl K 8 o IR SR RRS: 02020 4F R K [ 24 38 (DU )i 1w 25 0R il e
(75 LV AR O 285 AR W) B e MU A TIE WIBRBE AR AR, I rb o S R B T I R TR AR

TEETHE B m g E S AL % R B [2020SF-310],
F—EHE kWK, B, G0, R T @ AR TRAGFEEFRE, (B F154 )2jwo8321@163. com.
MEIEER S, B L, 8 25T AR T @ A P A A SR, (BFEH)flywithme100@163. com.,

65



< R AS -

Inspection and Test

¥ %

China Pharmaceuticals

2022 4F 8 J1 5 H 45 31 &5 15 )
Vol. 31,No. 15, August 5,2022

T A RT3 A5 i A 38 S e b 25 R Y B A ) ) B
2 IR gy ik R AR sk Al A L BT, IR R A
BN FEERARR T A, TN EUE S 4.7, R R
RE B EER R B B S B 2 ~ 30, TS e
A=W oy A HLAT AN BA — PR R B AN I AR
T 2225 AR 2R 7 T G AR IR L i AT TR R
R T FEE BB OB, iR XX S T R AT
Ry 2R R A O B R R v o T RN RS
Rt AHIEGE rh ST T RS PG T B AL vk
PR 2500 7 T ) AU 78 BRI il Bt TR B
MHGEAT
1 X iFfh A A&
1.1 SCERIFIE

K MRS 2R v B 90 X 5l T2 v oG TR 2RO
5 Y E AR DG SR K R B ) R 2012 4E 1 A 1T H &2
20224 1 H 1 H KR ICHER N H 25 ik R R
7T A T R T SRS R T A
BETREEC i B A = B TR

A R B AH 5 SCHk 135 5, B & A 5 BT 5% SC ik
290 BIBRAF BN S8 R BOM Bl 8 2 Y Sk, i
LPANT I N TET G5 08, X e 25 R b 171X
B 0, B0 2 52 25 KT 10 cfu / g, 3B AR R L
0.57t.
1.2 Ak

R T ST 2GR R AR W O A XU AR T
R AW R R AR S SE M 3 AT (FMEA ) B 8Y | A
A= ) B ARG I X 2 R B (DET) (B RGE B9 43R ] i
T R B f 2 7 E AR B (SEV) %5 7 1 PEA% A= 4 1 2k 1Y) %
AR

Y RBE B W 2R N ZE SRR RGS
YEFH B 25 5, Ry fai Ak o) B, o8 O S [ % kA7 20 o
o DET SN J5 75 A T 1R 0E ) F2 B, B 4 AT
224N R 2R ARG B9 AT B R AR R T EdE (0CC) , A
AW S BRI R T SCRR TR BT R A AR iR
DA 5 SEV by F 2R 1% A= g 1 28000 P 250K B 1 e
TR, F B TR AT G A N A ) B 0 R B A
HEBL S % hn A o Ry ff i XU 55 0 SR BCH it B (1 v 2
YRR SR AL A T SEV E2EE & 2y
R A ) SR AR A AT B A DG e b E A TP 250K
P R 5 3K 2 A DB DR 2% o il DA A ) B 0] 241
B AR R T AR L 3 A A TR] R XU A 4%
e bR 7k 8 ST R 2R R A g 2 RO EAR AR 1
W1,

66

®1 ETFMEARBRRZR &Y G R T EE

Tab.1 Assessment model of bioburden risk for TCM decoction
pieces based on the FMEA model
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Tab.2 Criteria for the severity of the bioburden risk of TCM

decoction pieces based on the FMEA model
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Note: * refers to the draft standard in the revision process of the
Chinese Pharmacopoeia (2020 Edition) ,and # refers to the standards of
the European Pharmacopoeia (10.0) and the Japanese Pharmacopoeia
(Seventeenth Edition). The above standards are only used as a refer-

ence for the microbial risk assessment of TCM decoction pieces.
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Tab.3 Total aerobic microbial count in TCM decoction pieces and risk assessment of bioburden

PHKE HE ORME RKME FHME DET OCC SEV RPN RE | v#HKkk  KF &ML RKME FHE DET OCC SEV RPN AR
i 10 5.8 6.8 65 3 3 3 21 @& |Hakd 0 23 4.9 3.1 13 1 3 K
Hx 10 - - 82 3 3 3 21 & |%p8 10 35 56 42 1 3 13 &
g 10 41 74 59 2 3 3 18 & |THY 0 26 3.6 32 1 3 1 3 &
Ak 0 2.7 7.0 5.8 13 3 9 & |LEY 10 2.4 4.4 36 1 3 1 3 4Kk
il 55 3.5 64 45 2 3 2 12 b | E#EY 10 35 48 41 1 3 1 3 &
A 0 40 63 50 2 3 2 12 o |AmkE 1 27 62 46 1 3 1 3 &
Ey A 7 64 19 7.5 2 2 2 8§ | EFAR 12 28 6.4 49 1 3 1 3 &
R 0 20 62 39 1 3 2 6 o |%EHv 10 - - 45 1 3 13 Ik
it Al 0 43 66 53 1 3 2 6 F |FAFY 10 - - 57 1 3 1 3k
AR 30 2.5 60 34 1 3 2 6 ¥ |HE™ 10 3.6 49 43 13 1 3 K
Appele] 50 26 7.0 45 13 2 6 f |#uan 0 23 6.1 40 1 3 1 3 k&
Ak 0 35 64 52 1 3 2 6 o |FEMY 30 2.0 5039 1 3 1 3 &
N 1 30 6.7 44 1 3 2 6 o |HED 30 21 5.1 34 1 3 1 3 4K
kag 0 40 90 75 1 3 3 9 ik |HEs U 2T 70 52 1 3 1 3 &
B RA 10 21 3.1 26 3 3 1 9 & | 2AM 129 57 43 1 3 13 &
¥ v 0 27 53 5 2 3 1 6 A& |HEMEARM 10 2.1 30 25 1 3 1 3 k&
AapE 10 5.1 70 63 2 3 1 6 A& |WERE™ 10 10 36 25 1 3 1 3 k&
Fo g 0 35 7.0 56 2 3 1 6 &k |#AM™ 10 3.4 50 42 1 3 13 &
YR 10 48 7.0 65 2 3 1 6 & |HEM 10 2.9 48 38 1 3 1 3 &
KT 17 36 54 45 2 3 1 6 & |RFM 10 3.0 43 35 1 3 1 3 K&
mER 4 29 63 46 2 3 1 6 A& |EEAFY 10 L6 3.6 26 1 3 1 3 &
e A 0 52 6.8 62 1 3 1 30 & | AR 6 2.5 3.2 29 1 2 1 2 Ak
S o 10 34 59 45 1 3 1 3 ik |#B™ 6 1.8 26 22 1 2 1 2 &
o 0 29 50 38 1 3 1 30 & | Bk 6 L5 2.3 L9 12 1 2 &
EZ: 4 0 20 7.0 52 1 3 1 3 ik |#EIA 6 0.9 L6 1.5 1 2 1 2 K
B A 10 18 5.3 3.3 13 1 304k | s 6 0.7 1.3 Lo 12 1 2
Fog 10 20 6.6 3.1 1 3001 30K | 6 0.5 1.2 0.9 2 12 &
HEY 10 34 64 48 1 3 1 3 A&k |xaw 531 53 44 1 2 12 &
HA R 10 20 44 3.1 13 1 30 4& | =k 30 2.2 2.9 26 1 1 1 1 Ak
HAY 0 34 68 45 1 3 1 3k

E: - ARBRA KARESE,

Note:— indicates that the corresponding value is not mentioned (for Tab.3 -35).
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Tab.4 Total mold and yeast count in TCM decoction pieces and risk assessment of bioburden

PR HE ORME RKME FHE DET OCC SEV RPN RE | vHKkk  HF RME O RKME FHE DET OCC SEV RPN AR
i 10 25 60 54 3 3 3 21 F |¥aky 10 1.0 2.2 1.3 13 1 3 K
B 10 2.0 5.5 40 2 3 3 18 & |%:Y 10 L5 4.7 2.7 13 1 3 K
iy vl 10 0.5 44 .8 2 3 2 12 o |TAY 0 1.0 LS Lo 1 3 1 3 f&
i 0 05 7.0 41 2 3 2 12 o |JLEY 0 L0 44 31 1 3 1 3 &
BRED 17 21 42 312 3 2 12 F | iHEN 0 1.0 L5 Lo 1 3 1 3 &
Ak 0 05 4.4 2.8 13 2 6 7 |mkE 1 0.5 3.0 22 1 3 13 k&
7 AN 0 05 4.4 22 1 3 2 6 b | EEA™ 12 14 47 33 01 3 1 3 4k
ARyt 0 05 43 21 1 3 2 6 o |%EHv 10 - - L4 1 3 1 3 f&
B 0 Lo 57 30 1 3 2 6 F |FmFY 10 - - 11 3 1 3k
AR 30 0.7 4.1 20 1 3 2 6 b |das™ 10 05 2.2 1.3 13 1 3 K
Appele] 50 0.5 4.4 Lo 1 3 2 6 f |xia 5 32 5.3 42 13 13tk
Ak 0 1.8 51 33 01 3 2 6 |HEM 3 L0 32 21 1 3 1 3 fk
PR A 0 38 82 72 1 3 3 9 ik |#HEW 30 0.7 31 g8 1 3 1 3 Ik
HE 10 - - 4003 3 9 Ak | g % 35 5.1 44 1 3 13tk
B RA 0 1.0 24 L3 3 3 1 9 & | 2AM 1 L3 31 20 1 3 1 3 &
Ay 0 05 4.7 3.6 2 3 1 6 & |HEMER™ 10 10 1.9 L4 1 3 1 3 K
Fus g 0 L2 53 33 2 31 6 & |BEREM 10 L0 3.2 L6 13 1 3 Ik
i 5 L0 29 Ls 2 3 1 6 Mk |Ema 0 1.8 35 24 1 3 1 3 &
ke 0 20 36 26 2 3 1 6 K |HEM 0 1.0 25 Lo 13 1 3 Ik
B 0 L7 26 23 2 3 1 6 f& |xFM 10 1.0 3.5 Ly 13 1 3
P 7 L5 44 33 2 2 1 4 & |EEAF™ 10 L0 L0 Lo 1 3 1 3 Ik
P2 10 L8 50 38 13 1 30 & | HEN 1m0 3.1 2.1 13 1 3 f&
ES o 10 0.5 4.9 241 3 1 30 & | AR 6 0.5 0.5 0.5 1 2 1 2
4 0 05 49 32 1 3 1 3 &k |#Em5™ 6 05 05 05 1 2 1 2 &
gARM 0 05 41 L7 1 3 1 3 & | #eeg™ 6 05 05 05 1 2 1 2 &
AF 10 05 36 L8 1 3 1 3 & |EEA 6 05 05 05 1 2 1 2 k&
PUS 10 1.0 3.4 20 1 3 1 304K | EE 6 0.5 0.5 0.5 12 12 K
R 10 1.0 2.4 L4 1 3 1 304K | W™ 6 0.5 0.5 0.5 12 12 K
aR" 10 1.0 26 Lo 13 1 34K | =™ 3 L3 28 21 1 1 1 1

(3.45%) , o KUK 10 41 (17.24%) , 1% KBS 46 41
(79.31%) 5 FAA H 5 g IgEdy | 20 b i (349 IR RU: )
BB (3594 v AU ) 2 A A DAy &5 SR 24— B AN e K
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Tab.5 Total thermotolerant bacteria count in TCM decoction pieces and risk assessment of bioburden

PHKRE  #F ROME ORKHE FHIL DET OCC SEV RPN RE| PHikK  #E &M RKME FHMA DET 0CC SEV RPN AR
i 10 4.7 5.9 54 3 3 3 21 & |TAY 10 15 3.0 23 1 3 13 4
ks 10 30 80 - 13 3 9 & LAY 0 Lo 36 22 1 3 1 3 i
7 flp 1 0 05 7.0 39 2 3 2 12 & |xHEY 0 L8 30 24 1 3 1 3 i
B 0 28 53 43 2 3 2 12 | AHKERD 105 L3 06 1 3 1 3 ik
32 0 L3 50 31 1 3 2 6 b |REFa 2 05 21 L1 1 3 1 3 f&
A 0 1.8 64 30 1 3 2 6 o |%EHY 10 - - L4 13 13 &
A 10 05 55 .8 1 3 2 6 F |FAFY 10 - - 28 1 3 1 3 k&
I 1 1.2 5.1 26 1 3 2 6 & | 10 0.5 2.6 L3 1 3 13 kK
Hx 10 - - 41 3 3 19 & | s 0 Lo 25 L8 1 3 1 3 &
8 k4 0 05 05 - 303 19 & | B 50 0.5 3.0 L4 1 3 1 3 Ik
A 0 05 24 L2 2 3 1 6 & | 24 - - 41 1 3 13 &
AaEm 0 05 33 22 2 3 1 6 &k |EAM™ 105 31 - 13 1 3 &
FoEN 0 17 4.2 350 2 3 1 6 A& | AT 10 0.5 1.3 - 13 1 3 fk
i 55 1.0 40 20 2 3 1 6 & |BHEBERM 10 0.5 2.1 - 13 1 3 &
A 0 L3 42 23 2 3 1 6 & |MWEREM™ 10 05 0.5 - 13 1 3 &
SR 17 0.5 2.7 - 23 6 Mk | A 10 05 0.5 - 13 1 3 &
P A 717 40 - 2002 1 4 & A 0 05 05 - 3 13 K
A g 0 05 35 L9 1 3 1 3 & |FFM 0 05 2.4 - 13 13 kK
S 0 05 39 22 1 3 1 3 f& |BEXAF™ 10 05 16 - 13 1 3 &
o 0 05 24 L6 1 3 1 3 &k | &R 6 0.5 21 L2 12 &
TR 10 05 38 L9 13 1 3 j& | & 6 06 23 L4 12 1 2 I
A 0 05 3.7 L4 1 3 1 304K | Bk 6 L0 20 L7 1 2 1 2 Ik
&Y 0 10 1.6 L2 13 1 30 & | EERA™ 6 0.6 1.8 L3 1 2 1 2 Ik
EEUS 0 Lo 20 13 1 3 1 3 f& |#&EF™ 6 06 L3 09 1 2 1 2 k&
A 0 Lo 38 22 1 3 1 3 & | 6 0.5 Lo 07 1 2 1 2 kK
Wy R 10 Lo 28 L4 13 1 3 & | FawiY 5 0 2.0 - 12 1 2 K&
% jal 0 L5 38 21 1 3 1 3 f&|Zx® 3 L4 20 L6 1 1 1 1 &
BHe 0 Lo 30 1.9 1 3 1 3
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