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Abstract: Objective To provide new technique for accurate identification of Chantui (Cicadae Periostracum) and its adulterants
using DNA barcoding method based on the COI sequence. Methods Forty-five batches of the commercial Cicadae Periostracum
and its adulterants, as well as self-harvested Cicadae Periostracum, were collected from different localities of China, and five batches
of cicada eggs from different tree species in Xuzhou, Jiangsu Province were collected as controls. The total genomic DNAs of Cicadae
Periostracum and its counterfeits were extracted. The COI fragments of these samples were amplified by PCR and sequenced in both
directions to obtain the COI sequence. A total of 28 COI sequences of Cicadae Periostracum, 17 adulterants and 9 related species were
downloaded from Genbank database. The obtained sequences were assembled using the DNAMAN and SnapGene. MEGA11.0 was
applied to calculate intraspecific and interspecific Kimura 2-Parameter (K2P) genetic distances and construct the neighbor-joining (NJ)
phylogenetic tree. Results The intraspecific genetic distance of Heizha (Cryptotympana pustulata Fabricius) was much smaller than

the minimum genetic distance between C. pustulata and its adulterants. The NJ tree showed that the genuine C. pustulata samples were
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all gathered as a separate one, with a support rate of 99%. The counterfeit samples were aggregated into another separate unit, and the

support rate was greater than 90%, indicating that the DNA barcoding technology based on COI sequence could effectively identify

the authenticity of Cicadae Periostracum. Conclusion COI sequence can stably and accurately distinguish Cicadae Periostracum

and its adulterants, which provide a new technique to ensure the quality and clinical safety in utilization of Cicadae Periostracum.

Key words: Cicadae Periostracum; adulterants; DNA barcoding; COI sequence; molecular identification
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x1 HEHGAMER

Table 1 Information of commercial Cicadae Periostracum

F5 Uk e I 23 T % GenBank &35
1 JSPACM-66-3 bR E C. atrata MG954467
2 JSPACM-66-4 LRI C. atrata MK807132
3 JSPACM-66-5-2 TLIE s C. atrata MG954467
4 JSPACM-66-6-1 AN C. atrata MG954467
5 JSPACM-66-8 1L 7G5 R C. atrata MG954467
6 JSPACM-66-10 VAT T B C. atrata MK807132
7 JSPACM-66-11 e A C. atrata MK807132
8 JSPACM-66-12 WL 73 C. atrata MK807132
9 JSPACM-66-13 AL L C. atrata MG954467

10 JSPACM-66-16 KL C. atrata MK807132
11 JSPACM-66-17 WA C. atrata MG954467
12 JSPACM-66-18 T RE A C. atrata MK807132
13 JSPACM-66-21 LI C. atrata MG954467
14 JSPACM-66-22-2 IWAREFR C. atrata MK807132
15 JSPACM-66-23 LRI C. atrata MG954467
16 JSPACM-66-39 Ll AR 37 C. atrata MK807132
17 JSPACM-66-40 AL G C. atrata MG954467
18 JSPACM-66-45 ZRE M. pieli MT639256
19 JSPACM-66-46 2= M. pieli MT639256
20 JSPACM-66-47 2= M. pieli MT639256
21 JSPACM-66-65 TR M. pieli MT639256
22 JSPACM-66-66 a2l M. pieli MT639256
23 JSPACM-66-67 2N M. pieli MT639256
24 JSPACM-66-48 VY )1 R C. holsti MZ914577
25 JSPACM-66-49 PR C. holsti MZ914577
26 JSPACM-66-63 TR T. sozanensis LC508874
27 JSPACM-66-69 ZRUE T, sozanensis LC508874
28 JSPACM-66-79 = M. pieli MT639256
+2 BFRBMAMER
Table 2 Information of self-harvested Cicadae Periostracum
Siea el FE b AT T4 GenBank B35
29 JSPACM-66-50 TLTMAFI ®E C. atrata MG954467
30 JSPACM-66-51 TLTMAFI ®E C. atrata MG954467
31 JSPACM-66-52 TLIAR I By C. atrata MG954467
32 JSPACM-66-70 TLIAR I 7=l C. atrata MG954467
33 JSPACM-66-71 TLIAR I 7=l C. atrata MG954467
34 JSPACM-66-72 TLIAR I 7=l C. atrata MG954467
35 JSPACM-66-73 TLTMAFI ®E C. atrata MG954467
36 JSPACM-66-61 o R e 22~ A= C. atrata MG954467
37 JSPACM-66-56 T 2 i C. atrata MG954467
38 JSPACM-66-74 T FEEN 2 & i C. atrata MG954467
39 JSPACM-66-75 TN 2 & By C. atrata MG954467
40 JSPACM-66-62 NIt Lga sy C. atrata MG954467
41 JSPACM-66-44 AL & Lga sy C. atrata MG954467
42 JSPACM-66-55 ZREIH B C. atrata MG954467
43 JSPACM-66-76 NI A C. atrata MG954467
44 JSPACM-66-77 L AR ®E C. atrata MG954467
45 JSPACM-66-78 A =1 g C. atrata KR674174
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# 3 GenBank T#HH COl £FFFIEE
Table 3 Information of COI gene sequences downloaded from GenBank
bR hT 4 e
R C. atrata MG954467
o BK 1 i M. pieli MT639256
P C. holsti MZ914577
S B Ly st T. sozanensis LC508874
7 U Cryptotympana facialis AB898935. AB900640. AB902563
i FE W Meimuna opalifera LC414804. LC414805. MT129427
Bt Platypleura kaempferi MT129339. MT129340. AB898071
i A gz i Auritibicen atrofasciatus KY782334. KY782339
5t FE Meimuna mongolica MT639257. MN136277. MN136278. MN136279
LR BT Mogannia hebes GQ527095. LC508841. MN241556
2 min, 52 ‘C. 1.5min, 72 ‘C. 1 min, 35 MfE#F; 72 C.

2.1 i EEZH DNA H2EL

B B R A, AR K 70% LBV 22 I 5
Ve ?b i, B30 RE T+ F N FER,
R POEBA TR B, AT ERAR, 5
SEPRHL DNA SDIRIL I AZH DNA $REGAF &2
HUEAE A DNA, $EHGEFE R B O S K3 1 h,
W RE S AR, KV TS S ZE K & 3~4 h
2.2 COI #FH) PCR ¥ 1

WA (RZHf DNA B T4 fe S EN)
X K col # H 31 % ( LCOI490: 5°-GGTCA-
ACAAATCATAAAGATATTGG-3’ 5 HCO02198: 5°-
TAAACTTTCAGGGTGACCAAAAAATCA-3> ) Al
COI 7425 i 8 FEF (94 ‘C. 1 min; 94 ‘C. 1 min,
45 ‘C. 5min, 72 C. 1.5min, 5 MEH; 94 C. 1

5min) #HT PCR ¥4, 20 uL PCR & & 4% PCR
Master Mix 10 uL, 5|4 LCOI490 5 HCO2198 % 0.8
pL (10 umol/L) , DNA2 puL PLETCH /K 6.4 pl.
2.3 IR EE AT IK BNF

L RPRREL 0.5 g BRENER, B T34 50
mL 1 X TAE &R HETE R, RO e i 422 58 4
Wi, WERZIEIAN 5 uL ek, EREFRSE
&), BINBHESE A 52 2V H1EEE . B 3 uLPCR ¥
=) R DNA Marker 7F 1% [FIE5 g B 58 HH FE vk
S, HIKACEERE 160 V, HE 25 min, 7EkE
UG &R G 8 OR A7, LAE COL H I 514k
HEWY 1 . PCR FP=EAT AU, P TAEZAE
ETAYTREARAR TR . ASERPRFEC
A% NCBI ##i P, &5 WAk 4.

&4 HMFY NCBIERS
Table 4 NCBI accession numbers of experimental sample sequences

Kb gm s NCBI %335 (S CELRe] NCBI &35 s NCBI &35
JSPACM-66-3 OR789789 JSPACM-66-39 OR836833 JSPACM-66-52 OR786817
JSPACM-66-4 OR786823 JSPACM-66-40 OR836834 JSPACM-66-70 OR789613
JSPACM-66-5-2 OR786824 JSPACM-66-45 OR789358 JSPACM-66-71 OR789614
JSPACM-66-6-1 OR786825 JSPACM-66-46 OR789359 JSPACM-66-72 OR789615
JSPACM-66-8 OR789602 JSPACM-66-47 OR789360 JSPACM-66-73 OR784417
JSPACM-66-10 OR786826 JSPACM-66-65 OR789361 JSPACM-66-61 OR789608
JSPACM-66-11 OR786827 JSPACM-66-66 OR789362 JSPACM-66-56 OR789609
JSPACM-66-12 OR786828 JSPACM-66-67 OR789488 JSPACM-66-74 OR786820
JSPACM-66-13 OR789603 JSPACM-66-48 OR789445 JSPACM-66-75 OR786821
JSPACM-66-16 OR786829 JSPACM-66-49 OR789446 JSPACM-66-62 OR789610
JSPACM-66-17 OR789604 JSPACM-66-63 OR789450 JSPACM-66-44 OR789611
JSPACM-66-18 OR786830 JSPACM-66-69 OR789451 JSPACM-66-55 OR789612
JSPACM-66-21 OR836831 JSPACM-66-79 OR789363 JSPACM-66-76 OR786818
JSPACM-66-22-2 OR836832 JSPACM-66-50 OR789607 JSPACM-66-77 OR786819
JSPACM-66-23 OR789605 JSPACM-66-51 OR786816 JSPACM-66-78 OR786822
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FIF DNAMAN £ SnapGene #4567 T 45
JF 50 Rl wg I AT A Y, OE KPR, RS TE
NCBI Hiz ] Blast 27T FHBERE 22, DAR & &
A B B HERAME I AT Rl 2, AR B AH R BE 1)
[FIUR PP HI T Ja 2kigitE 73 fr. AIH MEGA 11.0 A1
DnaSP6 FAF et 7 b R IE R A A8 S 07 w5 L Bl A 2H i
710 W g AF 6 T VRV A (AR BT 55 o K 1Y)
JFHILL S GenBank F#L[H 22 MR} (Cicadidae)
VIR 5 MEGA 11.0 B FERT ClustalW ik

BT Z P HILRT, BEELFTEREE, oPeIRE,

THELR S B Ah A R E] () K2P 38 AL B 55 . 0 BR
FW Platycotis vittata /£ K BRI, FIFHAR
#2375 (neighbor-joining method, NI) , #%$ K2P it
FERE B R, [AIR SR Bootstrap & filiAf 1000 &
U 7 F RGN & X BB, XTE TS

L1 L2

Kb-BIHEXT IR, M-Marker, L1-Z5Kf, L2-Z40, L3-#8, L4-Beif, LS-3ERH.
Kb-negative control, M-Marker, L1-plum trees, L2-pear trees, L3-poplar trees, L4-peach trees, L5-apple trees.

1 HORRERES

H ‘\ Iy m\ il

MRS IR E W
3 HR55
3.1 DNA #Z2BUK PCR ¥/ 1%

T X AR e 5 M A [R) R et Bl AL R
SEI0 SRR O RE AL HEAT 7 DNA 4852 047, 1 5 DNA
PR 2R FE B, ik 500~1 000 ng/uL, PCR 4~
AT Ry G E RIS, AN R R G ) K e
NERME, WS T AR R b 1 e R B RN
2 MR P R, LI 1.

J SRS R R S EAT SRS, DA B AE i L3 A
BAEXT I, Wil DNA e R (B2, #
I Py i B i DNA Joi & 5 R 248 20~40 ng/uL,
1 J5 /D ERFE  HEL E RIMRI R, HSA
KZHFE TSIy B B, K3 38 s R
R T AT, ARSI LIRS WA 5 DNA 7
¥ 45 %,

Kb M L1 L2 L3 L4 LS

X PCR ¥ 4R

Fig.1 Morphological diagram of cicada eggs and the results of PCR amplification

Kb ML3 1 2 3456 78 91011 M1213141516 17 18 1920 212223

1 000 bp— =
500 bp— =

O e G S G G G G e W G e o G ) e G e e e ey e e

M 24 25 26 27 28 29 30 31 32 33 M 34 35 36 37 38 39 40 41 42 43 44 45

1000 bp 8
500 bp =

S — oy Y W Y W UV o e Y W

Kb-BATEXTIE, M-Marker, L3-BHPEXTIR, 1~17-F Fdi 2444, 18~23. 28-78 HK T lils, 24~25-pidfdifi, 26~27-FHHA (L dpidseds, 29~45-

H R

Kb-negative control, M-marker, L3-positive control, 1 —17-commercial cicadae periostracum, 18—23, 28-M. pieli,24—25-C. holsti,26—27-T. sozanensis

29—45-self-harvested Cicadae Periostracum.

2 B PCRIEER
Fig. 2 Results of PCR amplification of each sample
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3.2 EMEBERSH RIS SO

SRR 34 XM A TA, HTFIHKE N 658 bp,
BN AF, A G. C Al T BT & &5 5N
26%- 16.7%. 13.9%FH1 43.4%, GC &8N 30.1%~
30.8%, T GC &8N 30.6%, A+T SEVES
T G+C &', RINHER A+T WHEmE, ~F
B B LR A DR B 21 ) SE AR AR S), PR 1) 43
AT (AT~ALD) , A3 NEEHRER,
A 16 MES . FEFIHE 638 MESEALE, 20 ANTEAE
P (1S MRS BALA, SARRBAE) , H
A AHAE N 5.67, AR RO AR LK 4.
MR Z AN (HD A 0.761 1, RN
(Pi) 4 0.008 51, EMFE AL BIEFHEHZ A
Hby 75 b R VR B T )R T AR AR (RS T A
PELL 0.5 Al FE, ZHBRZAMLL 0.005 il F
i, ZFHOMEBRR, BERR 2R R 20,

X BRME 11 SRS BT 3 DL R TR T 51 i

x4 BEMATRALER

Table 4 Intraspecific mutation sites in C. atrata

RRRA A 545 /bp JoE
Hidhe C-G 524 3
A-T 526
TA 644
E3 4 T-C 19 157, 310, 343, 495, 653 17

A-G 67, 190, 217, 223, 361. 433,
482, 514, 541, 550, 580

AT HOXS 43 B 05 128 PR E 72 4 AR VR 2L, Geih i
bR B S I 9 &b, RIS T ARSI
%1364 157, 169, 312. 322, 352. 424. 514. 532
bp &b, Hrf, 7£ 136 bp 5 157 bp &b, BEETEF
FIMITRIE IS C, TR T ZI RIS 35 T 78
312 bp b, FEMERIE N A, TVRE ST SIBIE LA
G. TEIX 9 Kbf7sSrh, HEERIFTE BR8] 3K
H5 A RE ST AR, w25 BAE R BRI bR &
PEAT A5 FAMVR O S X 43, VEAIAL 25 B LR 5.

=5 EMERREMAIAER
Table 5 Iconic sites in C. atrata

e TR/ 55
136 157 169 312 322 352 424 514 532
R C C C A G C C G C
e HK i T T A G A A A T T
R e T T T G A A T T T
S B L e T T T G A T T T T
iy e T T T G A A G A T
FAFE B T T A G A T A T T
Yyl T T T G A A T T T
Hp A T T A G A A T A T
Equp i T T A G T T A T T
LR T T A G T T A A G

33 K2PEEHESH

BT K2P AU EUS AL SAmEFh o ] 382 4% PR
BIWE 6, XARFRFSEBE AT 0N, Sk
WIRFEFE B 0~0.018 4, “F1J0.006 1, FhlajisifLpE
B 0.077 7~2383, F10.1905, FliaFryE e
FEPRII 3118 i, il e KB HE B9z /N T ) 5
NEHEEE S, REIEAL— 2 DNA ZEASHRE. Hrh
Fh AR R 2R R B B AR PR B R, O 0.2383, B
WS AN T WE I AR AL BE B e/, N 0.0777, BIKTF
Hebert SFCOFTHESERIIF0 458 fe /D RRIAIZEES 0.020,
BN B TR CB B R Gk 4k.
34 AEXEREE

FIF NI 2 R G AR A ] 3, A NT B

I LAE H, 10 Ffs E2OE R 3 NIRRT
ALFEEAE (GP-1) « M¥ERE (GP-3) . FivEf (GP-
5) FIrRAEggEm (GP-8) , FEME 5 R i w1 AT e i oy
GRFRRE, BAN—3, HiHesim, 1t
R B3, BAGFEN 99%, o A g i b R0 e et DL
T8%MBEE RN Y. B I B %
(GP-9) . FA%Elf (GP-6) . FEH KD (GP-2) fl
FHBA L WEIE (GP-4) , Hodr 52l JE M 5 A FEm D vy
XHFE (93%) NGRS, BRFEGRRZBIT.
KB I iR, (GP-7) 545 (GP-10) , H
b5 e e Hopth LA SR S o R, WFp 2z A w]
R 20, AT LAYR B [X 7 2 e Ao LRI R IT 25%
B, UEIIZBUT A Re A SR 73 55 58 AR



FED 20244E3 8 $55% $ 6  Chinese Traditional and Herbal Drugs 2024 March Vol. 55 No. 6 - 2063 *

*6 BUERHEFERMEA NHL%E RMEFEEERER

Table 6 Genetic distance within (diagonal value) and among populations of C. atrata and its adulterants

AL HE 1

JEFE

Gp-1 Gp-2 Gp-3 Gp-4 Gp-5 Gp-6 Gp-7 Gp-8 Gp-9 Gp-10
Gp-1  0.0085
Gp2 02069  0.0036
Gp-3 01000 02137  0.0052
Gp-4 01821 01527 0.1867  0.008 1
Gp-5 00869 0.1968 0.0777 01915 0
Gp-6  0.1816 01530 0.1954 01767 0.1853  0.0124
Gp-7 02132 02174 0.1921 02056 0.1800 0.1880 0
Gp-8  0.1957 02129  0.1984 02103  0.845 02289 02064 0.0184
Gp-9  0.881 0.1476 0.1817 0.1454 0.1781 0.1017 0.1974 02228  0.0008
Gp-10 02190 02279 02061 02073 02030 02232 0.1763 02383  0.1875  0.0042

GP-1~GP-10 {KUCHBE, fE R KRS M, padFwd, BHOT LS, A, FASEM, didsh, rpogdRin, b sem, 4R, &3 [FH,
GP-1~GP-10: C. atrata, M. pieli, C. holsti, T. sozanensis, C. facialis, M. opalifera, P. kaempferi, A. atrofasciatus, M. mongolica, M. hebes, same as Fig. 3.

4 g

JSPACM-66-6-1
JSPACM-66-5-2

Gp-1

JSPACM-66-13
JSPACM-66-8
JSPACM.66.51
51 YSPacy, oo
Js”AcM
. B
65,5,

facialis

MZ914577 C. holsti
Jst

Aﬂsoos«;c,' ;

B3 ET COI FFtaZryti & HIREmEY NJ &
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