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Establishment of fluorescent quantitative PCR method for four dominant
microorganisms in Rhizoma Pinelliae fermentata
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Abstract: Objective To establish a rapid and effective method for quantitative PCR detection of four dominant microorganisms in
Rhizoma Pinelliae Fermentata. Methods The recombinant plasmids of Bacillus subtilis, Paecilomyces variotii, Byssochlamys
spectabilis, and Aspergillus niger were used as standard plasmids. Design specific primers and perform specificity, sensitivity and
reproducibility experiments. Results The melting curves of the four dominant microbes were single. The minimum detection limit for
Bacillus subtilis, Paecilomyces variotii, Byssochlamys spectabilis, and Aspergillus niger were 584, 622, 0.272, and 500 copies/uL,
respectively. The coefficient of variations (CV) of different concentrations of standard plasmid were less than 5%. Conclusion In this
study, the quantitative detection method of Bacillus subtilis, Paecilomyces variotii, Byssochlamys spectabilis, and Aspergillus niger
had the advantages of strong specificity, high sensitivity and good reproducibility, which could be used for the detection and
quantification of microbes in fermented Chinese medicine.
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Table 1 List of primers
CIL/EA s 1WA (5°—37) PR /N bp

Bacillus subtilis 137514 GCGTAGAGATGTGGAGGAA 318
F75 14 TAGGATTGTCAGAGGATGTCA

Paecilomyces variotii L3514 CGTGAAATTGTTGAAAGGGA 232
5% CCGCTTACGACCATTACG

Byssochlamys spectabilis 37514 CGCACAAGTAGAGTGATCGAAAGAT 290
F75 14 GCCGCTTACGACCATTACGC

Aspergillus niger 3514 GCCGCCGCTGCCTTTCG 189

W59 GCAGCGAAATGCGATAACTAATGTG

BT SR R ) &
LALALIE) PCR P4 Mk, 4% pMD™18-T
Vector Cloning Kit Ui 5, HATEARMIER: . M

24

THAPUERN LB MR FRE S, R4,
37 CEIERFE 16 h)a, ShiEAORERZEM 50
MNPUERR LB AR RIS, 37 CHRG IR



* 5132« LES ]

Chinese Traditional and Herbal Drugs

Ea8% F24H 200712 B

24 ho AT BORL/ N SO B 7R BT
HZH TR P2 PCR 585 o H %8 58 1E A I TR 45T
FEAE A FRAE i, P AL BRI S0 5 e Bk i
TR A 2ot Sk JoRL#% D13

N=6.02X 102X CX 107/(DNA KJ& X 660)
N FRoRFORLIE VKL, C SRR ORIV RIS, DNA KB
FORARM P B E (2692 bp) + A I BLKE

FARBBERRUETORL PCR 714 rL ik P 3% 45 5 L
K1, DA 4 BROLFAG AV s A ok A H 5 |
YIEAT PCR Y™, & 38 H /NS 10— 2. ¥
Bk 2 B AR T, WS Rl NCBI ik
ATLEXE, AHAPER 100%, VI T AR e ok R
vt B H ) BTk o

T P AL R 5 A EL B 4 A ARAE TR )
FURIRED, BRI 3 UORIFME, ARE A s
73 06 P8 DU S5 LA 20 ArgolAaso £ 1.8~2.0,
Asgol Aazo NT 2.0 Ut BT HE bRl Tk 2455 4F , ANAFAE

HA. My DL e Eh s (g5 4, nT DL T
¢ 65 1 PCR . [ BH % T o

1 2 3 4 5 6 7

2000 bp
1 000 bp
750 bp
500 bp

250 bp

100 bp

1. 3-Marker  2-fili 0 28 AT GIARME BURLY 1Y 4-DR 2 bR vfE 5T
Ry iy 558 I BARMERRIY 1 6-5 1 T-LAKEFRibR
TR 1

1, 3-Marker 2-amplified by Bacillus subtilis standard plasmid
4-amplified by Aspergillus niger standard plasmid S-amplified
variotii 6-blank

by Paecilomyces standard  plasmid

7-amplified by Byssochlamys spectabilis tandard plasmid

1 BB EIRELAL PCR i 18 HKE &
Fig.1 Standard plasmid PCR amplification electrophoresis
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Table 2 Copy number of standard plasmid

JFORLAE TR SPH R /(pgul ) S /bp JEU P VIR (% DL-ul ™) AyolAzzy  AsgolAazo
B. subtilis 230.0 3902 5.84%x10" 1.83 2.11
P. variotii 225.0 3301 6.22xX10" 1.92 2.05
B. pectabilis 97.8 3281 2.72X10" 1.86 222
A. niger 181.0 3298 5.00%x10" 1.90 2.24
FAMKSE 2692 bp

The length of the carrier 2 692 bp
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Fig. 2 Fluorescence quantitative PCR amplification curve
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Fig.3 Fluorescence quantitative PCR melting curve
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Table 3 Group repeatability of standard plasmid

x4 ERNEBESS
Table 4 Intergroup reproducibility of standard plasmid

FRAE STk WPE/(HE DL ™) 41N CV/% FAE STk WPE/(HE DL 41H CV/%
B. subtilis JFURE 5.84 %109 0.45 B. subtilis JFOki 5.84 X109 0.220
5.84X10° 0.62 5.84X10° 0.036
5.84Xx10* 0.21 5.84Xx10* 3.089
5.84X10° 0.36 5.84X10° 0.104
584 0.14 584 0.071
P. variotii Jihi 6.22X107 0.87 P. variotii ki 6.22X107 0.098
6.22 X 10° 0.28 6.22X 10° 0.491
6.22X10° 0.69 6.22X10° 0.243
6.22X10* 0.88 6.22X10* 2.094
6.22X10° 1.32 6.22X10° 0.550
B. spectabilis Jihi 272X 108 2.59 B. spectabilis [T 2.72x10° 3.670
2.72X107 2.22 2.72X107 1.320
2.72%X10° 0.61 2.72%X10° 2.890
2.72X10° 1.05 2.72X10° 0.098
2.72%x10* 0.15 2.72%x10* 0.204
A. niger JFORL 5.00X 107 0.77 A. niger JFRL 5.00X 107 0.200
5.00X 10° 0.01 5.00X 10° 0.010
5.00X10° 0.19 5.00X10° 0.510
5.00x10* 0.70 5.00x10* 0.080
5.00X10° 0.23 5.00X10° 0.060
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