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Abstract: Objective To investigate the microbial contamination of ten kinds of processed pieces of Chinese materia medica (CMM)
manufactured in Shanghai. Methods The bio-burden of 94 samples was analyzed for microbial enumeration, heat-resistant strains
enumeration and detection of seven pathogens according to microbiology methods in Chinese Pharmacopeia 2015 (the third draft for
public release). Results The range of total aerobic microbial count was from 10—10% CFU/g. The range of total combined yeasts and
molds count was from 10—107 CFU/g. The detection rate for bile-tolerant Gram-negative bacteria (MPN method) and heat-resistant
strains were 22.3% (21/94) and 76.6% (72/94), respectively. Meanwhile, Escherichia coli was detected in one sample (100 < N < 10°
MPN/g). However, other pathogens such as Salmonella, Staphylococcus aureus, Pseudomonas aeruginosa, Candida albicans, Shigella
(GB 4789.5) and hemolytic Streptococcus (GB 4789.11) were not detected. In this study, 5.3%, 18.1%, and 23.4% of the total samples
were not consistent with the microbiology requirement of EP 8.0, JP 16, and USP 37, respectively. Conclusion This study shows that
processed pieces of CMM is contaminated by varied microorganisms. Further research on risk assessment should be carried out to
re-evaluate the test method and process system of processed pieces of CMM for the sake of reducing patients’ risk.
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Table 1 Processed pieces of CMM tested in this study

B s i T IR
HY QP KQ HQ YHT M#ttkail
1 1%y Dioscoreae opposita 1Ak VL 2 2 2 1 3 10
2 % H¥ Glycyrrhiza uralensis (mpid EH 2 1 1 1 5 10
3 %% Scrophularia ningpoensis 1k VL 301 2 2 2 10
4 )1 Ligusticum chuanxiong (mpid Ik 2 2 1 1 4 10
5 &M Forsythia suspensa 1Ak il 0o 1 1 1 7 10
6  75Aj Paeonia veitchii H Al i 2 1 1 1 5 10
7 BEEESHZER Corydalis yanhusuo (w3 it 1 302 2 1 2 10
8 HIE Glycyrrhiza uralensis (w3 g 301 2 1 3 10
9 L& Cremastrae Pseudobulbus Pleiones Pseudobulbus T1IWHesMH DIl I 1 1 1 0 4
10 JIBRF (&) Melia toosendan FUIGIRSN 1 2 2 1 4 10
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Table 2 Microbial results of processed pieces of CMM
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a-Dioscoreae  Rhizoma b-Glycyrrhizae  Radix et Rhizoma

Praeparata cum Melle  c-Scrophulariae Radix  d-Chuanxiong

Rhizoma e-Forsythiae Fructus f-Paeoniae Radix Rubra

g-vinegar processed Corydalis Rhizoma h-Glycyrrhizae Radix et

Rhizoma i-Cremastrae  Pseudobulbus j-Toosendan Fructus

o-mild outlier *-extreme outlier, same as following figures
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Fig. 1 TAMC results of processed pieces of CMM

(][] TAMC 25522l I8 3) 4 MLl b

2.2.3  FEEAEEREE B AT 2O A R
e RE AT 2 L R A s s AR Sz P
2y BCH HORIE GE B 2R A UORE AR A B
FNEERE B Ah, F0A 7 B 304G HH 25 B I B 1 (3R
2), BAEKIHEN 90.4% (85/94). FEMK TYMC
VYFEEAN T 10~10" CFU/g. MK TYMC 45

e, PG YREEL 10° CFU/g. AR
BE M 2 M ZERBER, BIKGREN 10
CFU/g, Tl LLLE] 107 CFU/g (B 2).

224 MNHETIEC AL BT E R TR O
$1#: 100 CEMBALTE 30 min J5EIRER HEPEMA:
Y, T HAE SRR R 76.6% (72/94), T HE
RN T 1~10" CFU/g (& 3). T 0B IR AE TS
ST IO N R 2 B A 2 i 7 AR R
Moo FEAHCF R EBERR . AR R
K77 A AR =t 2 56 5 8 AR R A R A ) 2 A
58

8

[=)}
1
o

EN
f

8]
1

A RE B S E0 40 1g(CFU/g)

(=)
1

2 PHRAERPEENBREESBTHER
Fig. 2 TYMC results of processed pieces of CMM

5

N
i

]

w
N

i 4 B R 440 1g(CFU/g)

[\
1

d e

3 PHRAHEAEPIAEITHESER

Heat-resistant strains enumeration results of
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Fig. 3
processed pieces of CMM
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Table 3 Bile-tolerant Gram-negative bacteria results of

processed pieces of CMM
i JIE 4 2 9 B i AR A
W HU(MPN-¢ ) Har /%
N<10 73 77.7
100<N<10’ 3 3.2
100<N<10° 1 1.1
10°<n<10* 8 8.5
10*<N<10° 4 43
10°<N<10° 4 43
106<N<107 1 1.1
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Table 4 Comparison on microbial limit standards related to herbal drug (natural drug) in EP, JP, and USP

by S Pl BRAE ANE RS NEHEH Y
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Table 5 Statistical analysis on bio-burden of Type I and II
process by #-test

i e 2 i H H W
TAMC I-TAMC II 4.061 29 0.000™
TYMC I-TYMC II 1274 29 0.213
iR FA T - A T 3.148 29 0.004"

THBEER (P<0.01)

"extremely significant difference (P < 0.01)
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