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Abstract: Objective To explore the application of DNA barcode technology in identification of ethnic medicine Salvia
yunnanensis and its related species, so as to provide reference for identification of S. yunnanensis. Methods A DNA barcode
database of S. yunnanensis and its adulterants was successfully constructed. Data were analyzed by aligning sequences, analyzing
variation sites, calculating genetic distances, and establishing Neighbor-Joining trees. The database was used to identify 45 S.
yunnanensis decoction piece samples purchased from drug stores. Results The results showed that the ITS2 barcodes can be used
to identify S. yunnanensis and its adulterants. Conclusion The use of DNA barcoding for market supervision can broaden the
application of this technology and provide an excellent inspection method for the supervisory institutions. This study substantially
contributes to the protection of public health worldwide.
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Table 1 Information of samples

A

AR

bRAS CREEM D

GenBank F#/F 51

10

ZH R

HH R R

HIGRESR

FREH R B
BHHE R
o R 5
RO ER
A

S. yunnanensis

S. miltiorrhiza

S. bulleyana

S. trijuga

S. przewalskii

S. kiaometiensis
S. digitaloides
S. aerea

S. castanea

S. plebeia

YN1825MT25
YN1825MT26
YN1825MT27
YN1825MT35
YN1825MT36
YN1825MT43
YN1825MT44
YN2551MT03
YN2551MT05
YN2551MT06
YN2551MTO08
YN2551MT11
YN2551MT12
YN1825MT59
YN1825MT60
YN1825MT61
YN1825MT62
YN1825MT63
YN1825MT64
YN1825MT65
YN2522MTO01
YN2522MT02
YN1825MT86
YN1825MT87
YN2325MTO1
YN2325MT02
YN1825MT88
AREN

AREN
AREN
AREN
ESll
ESll

(ZHA )R
(ZHA )R
(ZHE )R
(ZRBTRBED
(ZRBTRBED
(mFEHEITE)
(mFEHEITE)
(ZFHKED
(ZFHKED
(mREFLED
(ZFHKED
(mraB s
(mREFLED
(ZRBTRBERD
(ZRBTRBERD
(ZRBTRBERD
(ZRBTRBERD
(ZRBTRBERD
(ZRBTRBERD
(ZRB IR
CNCE PN
CNCE PN
(ZHAE )R
(ZHAE )R
(ZHAE R
(BHRBRE)
(BHRBRE)

KJ397258.1. DQ132866.1

EF014344.1

DQ132863.1. MF096713.1.
MF096716.1. KJ397256.1

DQ132870.1

KJ397260.1. KC473271.1.
KC473268.1. KC473272.1.
KC473270.1

KC473239.1

DQ132869.1. KJ397259.1

KC473229.1

KC473231.1

LC060738.1
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Table 2 Information of medicinal materials in market

FAS P TR % B 2 WAL | FEAS sl PERE R R
HMS-01 PR RARTIRA EVRE R | HMS-24 WM EMEAEELES Fz Ui
HMS-02 =P A FEEN EVRE | HMS-25 WEEE TR Fz Ui
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HMS-08 N EVRE ]| HMS-31 Ui Fz Ui
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HMS-12 NES ESaE W | HMS-35 Z=EAE il = Ui
HMS-13 N EVAE ]| HMS-36 DY) T Fz Ui
HMS-14 N EVRE | HMS-37 =AM Fz Ui
HMS-15 NS ESRE | HMS-38 DY) LT Fz iid
HMS-16 NS ESRE | HMS-39 PO T 2z i
HMS-17 NS ESRE | HMS-40 Z=EAHEE 2z i
HMS-18 A ESaE | HMS-41 KREL=HEAM T = Ui
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HMS-23 PN E=EIIE=1 EVAE Ui
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Fig. 1 Neighbor-Joining tree of S. yunnanensis and its

closely related species based on ITS2 sequences
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W 3. NE 3 ATEH, 40 LTSRS 244
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B2 P2 5 REMFEASE AR N3 Hi
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YENEFFS LR SR, &8 MSE e
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3.5 5% DNA &EBEmEFRTIDHh
ZME (HEZ ) 2015 4 DNA 41518 S

JEI, RECE SIS M AR IL 30 4551,
Eext A 228 bp, H 4 MERAL A, 43900 31

B 05 A-T A8 5%, 38 £ 45 G-T 48 5%, 170 A4 T-C 4%
S, 204 B C-T AR . TSRS FHIRHME WK
3. FETFIFEACHS PHP QR Code KA 5 2ok £ 7T
SILFWIF R T 44 ITS2 T 5 B ) 4133047 4
i, FRIFEFLS 4 DNA &K (E3). %
IR 40 #EZMAE L TS DNA K FRE 51
(YN1825MT27) LB AL EEES, n WL DL}
SR IROBEEEE 0.018 AR, TS X 2t
Z 5% 200, SR E 4.
4 g
4.1 ITS2AMEAREAS RERAMAI DNA ZHES
DNA 2% TR %5 58 AR N 2564 5E S5 P b (1) 4 7
FRAL T s R Y, AN &R
FE GBS AR AL PR S, OO 25 IR )
RNZGH SR S 0 A s T BT AR AR % T i
MTRIEAENS KRB RS E, SGRER
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Table 3 Molecular identification results using sequence database of TCM-DBS and GenBank BLAST search engines

N BLAST TCM-DBS

Feihs K /bp
K IR FeHARAUE /% BxRT BESR Fe A AAAE % Xy

HMS-01 — — — — — — —
HMS-02 228 S. yunnanensis 99 KJ397258.1 S. yunnanensis 99.1 DQ132866
HMS-03 228 S. yunnanensis 100 KT210251.1 S. yunnanensis 100.0 EF373615
HMS-04 228 S. yunnanensis 99 KJ397258.1 S. yunnanensis 99.1 EF373617
HMS-05 228 S. yunnanensis 100 KJ397258.1 S. yunnanensis 99.6 DQ132866
HMS-06 228 S. yunnanensis 100 KJ397258.1 S. yunnanensis 99.6 DQ132866
HMS-07 228 S. yunnanensis 99 KJ397258.1 S. yunnanensis 98.7 DQ132866
HMS-08 228 S. yunnanensis 99 KJ397258.1 S. yunnanensis 97.8 EF373615
HMS-09 228 S. yunnanensis 99 KJ397258.1 S. yunnanensis 97.8 EF373617
HMS-10 228 S. yunnanensis 100 KJ397258.1 S. yunnanensis 100.0 EF373617
HMS-11 228 S. yunnanensis 99 JQ934164.1 S. yunnanensis 99.6 EF373617
HMS-12 228 S. yunnanensis 99 KJ397258.1 S. yunnanensis 99.6 DQ132866
HMS-13 — — — — — — —
HMS-14 — — — — — — —
HMS-15 — — — — — — —
HMS-16 228 S. yunnanensis 99 KJ397258.1 S. yunnanensis 99.1 DQ132866
HMS-17 228 S. yunnanensis 99 KJ397258.1 S. yunnanensis 99.1 DQ132866
HMS-18 — — — — — — —
HMS-19 228 S. yunnanensis 100 MG824292.1  S. yunnanensis 100.0 EF373617
HMS-20 228 S. yunnanensis 100 MGS824249.1  S. yunnanensis 99.6 DQ132866
HMS-21 228 S. yunnanensis 100 MG824292.1  S. yunnanensis 100.0 EF373617
HMS-22 228 S. yunnanensis 100 MGR824292.1  S. yunnanensis 100.0 EF373617
HMS-23 228 S. yunnanensis 100 MG824292.1  S. yunnanensis 100.0 EF373617
HMS-24 228 S. miltiorrhiza 100 MF096715.1 S. miltiorrhiza 100.0 YCO0030MT15
HMS-25 228 S. miltiorrhiza 100 MF096713.1  S. miltiorrhiza 100.0 YCO0030MT15
HMS-26 228 S. miltiorrhiza 100 MF096716.1  S. miltiorrhiza 100.0 YC0030MT11
HMS-27 228 S. miltiorrhiza 100 MF096715.1  S. miltiorrhiza 100.0 YC0030MT11
HMS-28 228 S. miltiorrhiza 100 MF096713.1 S. miltiorrhiza 100.0 YCO0030MT15
HMS-29 228 S. miltiorrhiza 99 MF096715.1  S. miltiorrhiza 100.0 YC0030MT15
HMS-30 228 S. miltiorrhiza 99 MF096715.1  S. miltiorrhiza 100.0 YC0030MT15
HMS-31 228 S. miltiorrhiza 99 MF096716.1  S. miltiorrhiza 100.0 YC0030MT11
HMS-32 228 S. miltiorrhiza 100 MF096715.1  S. miltiorrhiza 100.0 YC0030MT11
HMS-33 228 S. miltiorrhiza 100 MF096716.1  S. miltiorrhiza 100.0 YC0030MT11
HMS-34 228 S. miltiorrhiza 100 MF096716.1  S. miltiorrhiza 100.0 YC0030MT11
HMS-35 228 S. miltiorrhiza 100 MF096716.1  S. miltiorrhiza 100.0 YC0030MT11
HMS-36 228 S. miltiorrhiza 100 MF096716.1  S. miltiorrhiza 100.0 YC0030MT11
HMS-37 228 S. miltiorrhiza 100 MF096715.1  S. miltiorrhiza 100.0 YC0030MT15
HMS-38 228 S. miltiorrhiza 100 MF096715.1  S. miltiorrhiza 100.0 YC0030MT11
HMS-39 228 S. miltiorrhiza 100 MF096715.1  S. miltiorrhiza 100.0 YC0030MT15
HMS-40 228 S. miltiorrhiza 100 MF096715.1  S. miltiorrhiza 100.0 Y 1304034
HMS-41 228 S. miltiorrhiza 100 MGS824232.1  S. miltiorrhiza 100.0 YC0030MT15
HMS-42 228 S. miltiorrhiza 100 MF096716.1  S. miltiorrhiza 100.0 YC0030MT11
HMS-43 228 S. miltiorrhiza 100 MF096716.1  S. miltiorrhiza 100.0 EF373611
HMS-44 228 S. miltiorrhiza 100 MGS824232.1  S. miltiorrhiza 100.0 KC473277
HMS-45 228 S. miltiorrhiza 100 MGS824232.1  S. miltiorrhiza 100.0 YC0030MT15
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WS B4 @F1E24H  bootstrap 1 000 REE, TR HELFHER=50%

M Radix et rhizoma salviae yunnanensis @ Radix et rhizoma salviae miltiorrhizae A bootstrap NJ tree was calculated according to 1 000 replicates,

bootstrap scores =50%

B2 &TFITS2 FHIRMAZH RER R NI &
Fig. 2 Phylogenetic tree of S. Yunnanensis and their adulterants constructed with ITS2 sequences using NJ method
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Fig. 3 DNA barcode and two-dimensional DNA barcode of S. yunnanensis
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@ Radix et rhizoma salviae yunnanensis A Radix et rhizoma salviae miltiorrhizae

El4 40 AMSEASIERFIILBEERERITEERS S
Fig. 4 Distribution map of genetic distance between 40 batches of medicinal materials and standard sequence of S.

Yunnanensis
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