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Identification of Berberis Cortex and its Tibetan patent medicine based on Ultra-
fast VPCR and fluorescence visual identification technology
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Abstract: Objective To develop an ultra-fast VPCR fluorescence visual identification method for Xiaobopi (Berberis Cortex)-
specific DNA to realize fast identification of Berberis Cortex and its Tibetan patent medicine. Methods Specific primers for
Berberis Cortex were designed according to the alignment results of the Berberis Cortex and its confusions. A fast VPCR
amplification system was established for Berberis Cortex-specific DNA both in crude drugs and in Tibetan patent medicine.
Moreover, this fast VPCR assay is also developed as a visual detection method by combing SYBR Green I fluorescent dye.
Characters of an identification method including specificity, sensitivity, and generality were systematically studied. Results The
amplification and fluorescence visual identification of Berberis Cortex-specific DNA could be finished within 40 minutes. The
detection limit is as low as 10 pg/pL. A total of 16 batches of Berberis Cortex were analyzed by the developed method, of which 15
batches generated positive signals and one batch generated negative signal which was identified as Huangbo (Phellodendri Chinensis
Cortex) using DNA sequencing method. All these results were 100% consistent with the sequencing results. Three kinds of Tibetan

patent medicines containing Berberis Cortex were analyzed and all samples yielded positive signals. Conclusion The developed
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method not only greatly shortens the detection time, but also has a good specificity and sensitivity, which can effectively identify

Berberis Cortex and its Tibetan patent medicine.

Key words: Berberis Cortex; VPCR; fast amplification; visual detection; Tibetan patent medicine
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Fig. 1 Temperature-time curves of three PCR modes
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Table 1 Medicinal materials and Tibetan patent medicine used in this study

M5 5 X FR B

1 GS Hil/NBE B. kansuensis HRFEEEF 2

2 SY e /NBE B, vernae Hilt & B Bk 2 JE A

3 XH 35 /NBE B. diaphana HilEEET

4 CHz T ZLEk B. dictyophylla A EKBER AN 2
5  Xbp-1 INBE R Hfr s BB A R
6  Xbp-2 INBERT HilgEKBE

7 Xbp-3 /NBE R Bl 5 e BRI

8  Xbp-4 /NBE R B sERE LS

9  Xbp-5 /NBE R DU 1148 H P Ao L 2 e
10  Xbp-6 INBE R PEH Ao A E B RE R
11 Xbp-7 INBER; V) 1148 ] 30 R 5 Bt

12 Xbp-8 INBER7 HIFE A

13 Xbp-9 INBE R HiEEECEHET 2

14 Xbp-10 /NBE R BB EEERS 2

15  Xbp-11 NBERE Wil e s

16  Xbp-12 INBETE P E A X 2 R IR B
17 Xbp-13 INBER PE R E A X 1L R AEAT TR 2 )
18  Xbp-14 INBER; T8 G B

19 Xbp-15 INBE R 2 P A PR R Bt

20 Xbp-16 INBE R PR L R = kel S
21 BBJ J\BR/NBE R IR 3E (LS 20190502) HIGAEBA AR A A
22 BBS J\BR/NBERE B (JiE45 20211202) BB Je s s = R B = B
23 SWIH PUekE 7 E (kS 20220520) i LM 3 5 o K 5 24 1F 9 BT

1~4-4 T/ NBEREIEFREY)  5~20-/NBERAFIN 4L 21 ~23-Frill 2
1—4-four different original plants of Berberis Cortex 5—20-the tested medicinal materials of Berberis Cortex 21—23-the tested Tibetan patent

medicine
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Fig. 2 Berberis Cortex, Phellodendri Chinensis Cortex and Tibetan patent medicine to be tested



* 3986

¢EH 2023F6H £54% B 128 Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12

1.2 RXFISEE

LifeTouch ZYEERH 34 ChuM {8 H R
BIRAFD, DYY-6C BIHIKACHYE (JbN—4
IR BR AT, TY04S-3C HBUAEIE K G R 4t
b BB AR TTHIK A ARA R D, H1650-K Y
£ Um0 CETR A SE 30 = AT R
FRAT D, S1010 A% E .Ml (SCILOGEX),
XW-80A HjgimiR & ay (il ER F AR A
#]), ThermoCell MixingBlock ¥R % 1H IR &8
BN AR AR AR, ZF-90 Y% Dikens
FAFE MBS g LR SRR ).

EasyTaqg DNA R&M (H8%5: AP11D) JWH
It eREeEMERER A A . Marker (7855
B500350 ) . i g ¥E ( A620014 ). 10 mmol/L
dNTP Mixture Solution (B500056) Fl 50X TAE
SEhl (B548101) ¥ T4 TAY T/ (L
) WA AT, 50X TAE 22 AE FH mi H
H,O #fER 1 X TAEW . Goldview 1 BUA%ER 4
Bl (585 G8140) M T I RKERAMRA
F . SYBR Green I#ZIRYeRl (185 : S7563)
T Invitrogen, {f#HATH DMSO %R 500X 1)
TAEW. SIHAETAM TR (R BER
AT I (HAP 4ifh), 840K 5 K%
filt, —20 CIRAT. MEFEA DNA $FREGAF &
(525 : DE-06111) W4T pic &R+ br 2E ¥ H R A R
AT
2 7k
2.1 DNA HUIEEY

IR 2 SR 20 K i &, SIS ) I 4 Il B
T 1.5 mL B0, SRAMEY) DNA $#REGEH &
FEHURE i DNA, FI B LA T W OB v
e DNA $ERGR MR RE, - H @A 51 %t
BZ DNA AR ()i ST R 9 . DNA 12U E
F-20 CHRAFHH
2.2 ITS2 53 1 K4

W 4 FloNBE R 5L IR AE AT AT 1Y) DNA $EEY)
F1TS2 J7 51138 H 51 #PUS2F  (5°-ATGCGAT-
ACTTGGTGTGAAT-3’) il S3R (5-GACGCTT-
CTCCAGACTACAAT-3’) #T PCR ¥, Ji&
R Z 25 uL, EFE 10 X buffer L2413 2.5 uL, 10
mmol/L dNTP 0.5 pL, 5#% 1 uL, EasyTag 0.5
uL, DNA $HUGH 1 pL, KEKENE 25 plo i
B2 A R EARU A 25 pL, Hrdt DNA $2

el

BRI IME 2 pl. PCR M2k fF: 95 CHIARME
90s; 95 CAM:10s, 55 CHEM10s, 72 C4E
fifl 45 s, 30 NMEM . RMNEREIS PCR 7Y
5uL, 5 1uL 6XDNA EFEGE MRS )G HFE,
1E 2% B e B e b T Mgk, 200 V. HLER
HiYK 8 min, FEBER BT WEIFKERRK,
o BB S T AT 1 s RO 38 Tl K R Th
ff] PCR ¥k EETAEY TR (Ll BKnE
/NI Bei T A 1 b5
2.3 FERMSREIT

FIH LaserGene {4 Megalign Xl 745 21|
() 4 FhNGE R ORI ah s A ) 1TS2 3147 47
T, AR T L5 SRR R e A Al RA
Primer Premier 5.0 AV 11t RERSH 38 4 Fh/NBE R
M RS Y, RIS 200 BLAST KREL, /hNEE
JETE T FIAABE R &, AR SB35 40 ]
DAY 3 [ J (1 ot 22 A NBE Bz, RITAT R A -1 oA )
J& /N B 2 () 48 0
2.4 VPCR RHATRALIE A REBVE L

PL“2.17 TR 1 DNA E R, KH
INBE R SRS I HEAT VPCR §71, ROV AR &R
N 25 uL, A5 10 Xbuffer ZM W 2.5 pL, 10
mmol/L dNTP 0.5 uL, 5% 1 uL, EasyTaq 0.5
uL, DNA 5 pL, JIK@# K%M 2 25 L. VPCR K
NAKZR: 95 CHIAEM 30 s; 95 CAE 0.1 s,
55 CHEM 0.1 s, 35 MEH. N5 HJEHH
PCR ¥ 5 uL, 5 1 pL 6 XDNA REZE IR
GG R, 1R 2%B B IE BE B F AT Ik, 200
V HE YK 8 min, FEBER BRI ML IR
LG R MAGK N B\ PCR =4
BN 1 pL 500X SYBR Green I U526 44kl, B
&), 1E 365 nm AL T MG I D%
3 RS54
3.1 FHIXEEAR SRS 1Rt

4 TR JE R A SEAT I T BT 137 515 GenBank
T EL A5, BT ESE REIR 4 FlUNBE 2
(B AP B 22 S /0N B 5 TR il B A T 91 22 SR e
K, EEXTEE R 3 Fias. F)FH Primer Premier 5.0
Ay, da5srtEN, Bt HReg RN 4
Fl/NBERZ , AHANREY BESEAAIRE R 1% 51 %) XBPa-F
( 5’-CCTAAATGATGGCCTCGA-3> ) #1 XBPa-R
(5’-ACAAGGGTTTGTACAGCT-3"), 3|#¥ )5
JBOR/NA 112 bpe



¢EH 2023F6H £54% B 128 Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12

= 3987 »

RLI /NG
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LT ER
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Rent /g
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GGAAGTTGGCCACCCGAGCTATCT CAGCTCG- - GTAGGCCTAAAT GATGGCCT CGAGCGATG

120 130 140 160 170

GGAAGTTGGCCACCCGAGCTATCTCAGCTCG- - GTAGYCCTAAATGATGGCCTCGA
GGAAGTTGGCCACCCGAGCTATCTCAGCTCG- - GTAGHQCCTAAATGATGGCCTCGA
GGAAGTTGGCCACCCGAGCTATCTCAGCTCG- - GTAGYCCTAAAT GATGGCCT CGA|GCGATG
GGAAGTTGGCCACCCGAGCTATCTCAGCTCG- - GTAG CGATG

ceas@r cocciicccollocEEr cBcBocT coMEcTHcCcCC@AAAT IR clcHEgEcCcoA R

GGCATCACGATCTATGGTGGTTTAGAACCCCTTTCGT CGTAGACCGGCGTCGTGTTTGCCTC

CGATG
CGATG

180 190 200 210 220 230 240

GGCATCACGATCTATGGTGGTTTA GAACCCCTETCGT CGTAGACCGGCGTCGTGTTTGCCTC
GGCATCACGATCTATGGTGGTTTAGAACCCCTTTCGT CGTAGACCGGCGTCGTGTTTGCCTC
GGCATCACGATCTATGGTGGTTTAGAACCCCTBT CGTCGTAGACCGGCGTCGTGTTTGCCTC
GGCATCACGATCTATGGTGGTTTAGAACCCCTTTCGT CGTAGACCGGCGTCGTGTTTGCCTC

Ele GCRGElEcCGA T CEeEeliGARA R - 8 - AAGECIIET CGAGET CARECEECEA GCCRGIG

GTTGACTGCTCGAGCTGTACAAACCCTTGTGTGTTGCATC- - TAACACTCACCTTGCGACCC

179
178
179
178
184

241
240
241
240
242

260 270

290 300

R /NgE
HEFT/NGE
Hif /e
4T Bk
Ly

Alelele

E3

Fig. 3

3.2 VPCR REA#RALAEMAR RAYZ S AR 455+

HER

MH “2.47 TUR TR RELER ) 4 S/ NEE

B F R GRI/NEE, SER/NEE . HR/NEE,

ZLER) LAACH WLV S s AL 4] DNA #4747

FEFIRIN, ST VPCR JOGAIAARN A 5, [F)i

AR RMFE M. IR R 4 FoR, 4 FhhgE

BZAE 112 bp AbWT H I T B S B S 1 25

POERE AN I 26T RSO, R 4

Tt /N BE R FE R SR BN, SRR AN B R

o6, RH) VPCR ZOGRMA Rbr et RIF, S9RH
M, ATCARIRA X G5 /NBE R R s DT e ot A o

500 bp
250 bp
100 bp

NC-BIPEXT IR 1-3041 2-RLrH/NBE  3-BEIT/INEE  4-THR/NBE

5-HlZLEk  M-Marker
NC-negative control  1-Phellodendri Chinensis Cortex — 2-B.
vernae 5-B. dictyophylla M-

Marker
4 VPCR ZOEA ML IE BBV R I E R
Fig. 4 Specificity results of VPCR fluorescence visible

3-B. diaphana 4-B. kansuensis

detection system

AGCTGTACAAACCCTTGT
AGCTGTACAAACCCTTGT
AGCTGTACAAACCCTTGT
AGCTGTACAAACCCTTGT
ACCCT e5\e

TGTTGCATC- - TAACACTCACCTTGCGACCC 301
TGTTGCATC- - TAACACTCACCTTGCGACCC 300
TGTTGCATC- - TAACACTCACCTTGCGACCC 301
TGTTGCATC- - TAACACTCACCTTGCGACCC 300
cfeeccEaNaeaecEcT cEcliT@cceacce 304

INBERY R BTN ERAARY ITS2 R 4h

Sequence alignments of ITS2 from main varieties of Berberis Cortex and Phellodendri Chinensis Cortex

3.3 VPCRRAFTMUKMIARN REEE LR
BERMN 4 F/NBER DNA $REUE 7877 1R
5), MR A R o B UK BE B AR BOR, A ) BE
R mtEgl Mo s R ERE N 1~1X104
pg/uL HI/NEERZ DNA 2 U AT VPCR %G AE
W, g RmE 5 Fron, SRR ERE R
100~ 1X10* pg/uL HF, &M H UK B A 30T M
ook, WO E R B AR, b
DNA MK S 10 pg/ul I, B 4005 7
A, AN Rt LR R I gk Ok, BT
DLk R 1 R BUEN 10 pg/pL.

NC-BAMEXTHE  1-1X10* pgrul™  2-1X10° pg-ul™!  3-100 pg-uL™
4-50 pg-ul™! 525 pgrul! 6-10 pgrul! 7-1 pgrult M-Marker
NC-negative control 1-1 X 10* pg-uL™!  2-1 X 10° pg-uL™!  3-100

pgrul! 4-50 pgrul ! 525 pgul! 6-10 pgul! 7-1 pgrul! M-
Marker
5 VPCR RATMENFRHNRPEER
Fig. 5 Sensitivity results of VPCR fluorescence visible

detection system
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FIF AT ST H/INEE R, VPCR % P AL AG T 4
FAEREAHMN . Hilg. WL =6, 7E#T 16 Mt
UNBER 2t it AT B S e, S ds R WK 6 fr
N BE 14 SRR, HA 15 AFEARTE K
P53 H I B SR T (R 1 Ak, TR SRS P v IR
BB ISR 08 . NIRRT I 45 SR e I, %08

“2.27 T RERAERIA 1TS2 il 51405 T AL A
H DNA #7931, A2 PCR Pt Tl T,
MFPEEREIR 14 S 1TS2 81 55 & A
JFH] (MN966484.1) —%, HIlWr 14 SHFA NI,
HopY = 2 38 5 /NBE R P A —30. ke
FRIIFTESLI VPCR SO AT AAS IR R AT B
(IR, P LAREF T/ NBE B 2 B B 2001

11 12 13 14 15 16 M

500 bp
250 bp

100 bp

NC-BIPEXTE 1 ~16-/NERAFHIUFEA  M-Marker
NC-negative control 1—16-the tested medicinal materials of Berberis Cortex M-Marker.
6 FRMREARIMLE

Fig. 6 Amplification and fluorescent results of 16 Berberis Cortex by specific primers

3.5 @EZ5 DNA REIFN

¥ 217 BUNFEEURER R Z) DNA KA ITS2
A S1Y) (S2F/S3R) #E4T PCR N, Aol s b
2] DNA JiifE. PCR W&tk % (B D
B, 1X 3 PR ZGI7E 500 bp LA IS H
ST BOCR I B R 3 Pt a2 th 24 B R B
BRSREOE, HHASIS IR 2] DNA
BImr LR T 400

500 bp
250 bp

100 bp

NC-FAtEXF®  1-BBJ 2-BBS 3-SWJH M-Marker
NC-negative control 1-BBJ 2-BBS 1-SWJH M-Marker

7 ITS2 BRIS|4Y 1 3 Mgk 2

Fig. 7 Amplification and fluorescent results of three

Tibetan patent medicine using I'TS2 universal primers

3.6 WAAT/NREEMANEMHNLES]

HIHI P SLH)/NBERE VPCR 5t Al ML AS
TR RN T2 HE R 4 DNA #EATH AR, A5
RN 8 i, 3 AMPEAAE FL K & 24 HE I

NC-Bi#E%#% 1-BBJ 2-BBS 3-SWJH M-Marker
NC-negative control 1-BBJ 2-BBS 3-SWJH M-Marker

B8 /NEERAFRMSIHY I 3 MR
Fig. 8 Amplification and fluorescent results of three

Tibetan patent medicine using specific primers

T I IR 38 2%, TE 5 AN 1] ) HE BB S
. FIRGIREM, B L aRTIl i AT AR
Ty HiAS U HE B RR 24 ) \ R /INBRE B e L)\ W /N B 7 i
AP R 22 35 7 O R /NGE B TR
4 e

INBER RN RE, BEEEZ, HREHR, X
SRR S AT 5 /NBE R 2R RSN 35 D 1 B 3
t, YRR AL, BT DAZiM T B I AT
BN/INBE R IR FHE L, ™ E 50 T 25 R A
G AT 285 244 TR O 2 5 B0 24 Hh SR 24 1)
BH, JRRZYIRZ WA, R E R, 2
MEB I T, HAR SRR O AL, Brb
R 24 TR 24 11 B Pl 4 LL R 256 1 B b s e B
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IR o AHIE Fead s f /NBE B2 e 1% DNA HEAT A
DT DA EXT /INEE B 24464 DA R R 24 v T R 245 (1) 3
S R e TNy = R RS =T AE S R I N
ERPEA R . (AR —1RRE, UKL Izt
Z UM ARIEANG, AHEFUAE H 58 253 AN K
RIING], FrLlel DU RIS 2 18 5 ) DNA
T IE gt g e USRI AN 2 2y,
2t DNA R, 7R EXTH DNA $#ERE
87 kAT B AL, J7 e SEBLRCZ HR J kL2
DNA [l .

PCR F AR A& J5 A A= P dar il 388 A% 2 05 12
Wiy Podh oy kb e IR R 2 —, AR Gi
PCR ¥ 477 AR EAE 3 D EL 2 AMRRE IR E fpR
FF—E =, A RERZE 60~70 min,
AT RS A B R POE VPCR HR
Xf/INBE R 5 S DNA HEATP 1, 7 3G (8] m] 46 50
% 30 min £ 4. HTAHFCRAK PCR ¥ H# AL
BRAG, FHREEEENE CPYARFRERLA
1.6 C/s), FrUAF MG AR, QiR R il 26
BEARE) PCR 4 B4, FHG o [a] n i — 20 PRAK &2
15~20 min. EF H=PRR 7 T, A5 58 BB
FHL KV R BRI AR K R BB, At 5T R
SYBR Green I 44} 0] 5505 DNA 456k 4 .58
JEJEER, ST T AR AT R AT, (AR
M REIEW, &5 TRk, g2E, A5
BT T /INBE R 2R DL RG24 /N B B TR T T A
BT, RINGE R O S e BB AL T RF 22 14
RFB, GHFIT 250 a2 1 &3 A vEa
[ ) ARt 5 B B D7 R R I 53 12 e S it T
RZ:2, WA] DLHE 21 oA S AR 245 5 R 24
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