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Abstract: Objective To establish a quantitative method for determining two N-acetyldopamine dimmers (Dimer A and Dimer B) in
Cicadae Periostracum (CP), and to quantitatively evaluate the inner quality of CP commercial samples. Methods An HPLC-UV
method was developed and validated; The contents of Dimer A and Dimer B in 40 batches of commercial samples derived from four
origins were determined and analyzed with hierarchical cluster analysis. Using optional Alltima C;g (250 mm X 4.6 mm, 5 pm)
column, acetonitrile-water as mobile phase, the two dimers can achieve baseline separation. Good linearity was obtained within the
measurement range. The average recoveries were 97.53%—102.75%. And the RSD of precision and repeatability were less than 5%
respectively, and the samples were kept stable within 24 h. A total of 40 batches of CP can be divided into three groups with hierarchical
cluster analysis. Results The established method is convenient, accurate and precise, and can be used for the inner quality evaluation of
CP. The contents of two dimmers were not correlated with the species originated from, and the contents in CP samples derived from
Cryptotympana pustulata varied greatly, which maybe owe to the contamination of soil, thus controlling soil residue should be

meaningful for the quality consistency of CP. Conclusion The CP samples originated from Auritibicen flammatus, Cryptotympana
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mandrina and Platypleura kaem pferi also contain higher contents of the two dimmers. Concerning the similar characteristics of the

chromatograms with that of Cryptotympana pustulata, the skin of Auritibicen flammatus, Cryptotympana mandrina and Platypleura

kaem pferi may be potential resources of CP.
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pustulata Fabricius; Auritibicen flammatus Distant; Cryptotympana mandrina Distant; Platypleura kaempferi Fabricius
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Table 1 Information of samples

kaempferi Fabricius V() T e 5E, HARERILE 1.

FEmL S iR TASEIF I 5 PR S KR M T
JSPACM-66-2-2 DU JI|Ri#624 )k 2018-06-04 EWEH [ISPACM-66-28-2 i g W 72k 2018-07-10 i
JSPACM-66-3  T[lbffE 2 M h 25b 174 2018-06-04 i [ISPACM-66-29 U1 et db i h 2564 i 2018-07-28 ‘R
JSPACM-66-4 L= INPZiMTY  2018-06-04 SEHEW IISPACM-66-7 2B M2 2018-06-18 1l
JSPACM-66-5-2 T334 Z ik )5 2018-06-18 SEHEMN IISPACM-66-14  BIFK Vb2 2018-07-10 Ll
JSPACM-66-6-1  YLIMFI L2 2018-06-18 SEHEIETSPACM-66-20-1  PU 1|3t M 24 2018-07-10 1l
JSPACM-66-8 1N H )5 2018-07-10 BAFIEISPACM-66-25 iz M 24117 2018-07-17 1L
JSPACM-66-9 1L THMZ )5 2018-07-10 BAFIRISPACM-66-26 Rz M 25411735 2018-07-17 11t
JSPACM-66-10 T g ¥ M 24 )ik 2018-07-10 RUEWH ISPACM-66-27-1 #a#EE 1245 2018-07-10 11y
JSPACM-66-11 St 5t FHZ ) 2018-07-10 BAFWAISPACM-66-30 DU I fE i h 2544 T 2018-07-28 1l1if
JSPACM-66-12  #HLT W 2% 2018-07-10 BAEIAJSPACM-66-32 DU Es e th 254 1 3 2018-07-28 Ll
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JSPACM-66-24 =P 2iMTi  2018-07-17 EUEEEJSPACM-66-34  DU)I| iR dE it 2544 i b 2018-07-28 sk
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um); VRENHIHK (A) -2 (B), BEEVEM: 0~
5min, 10%~23% B; 5~15min, 23% B; 15~20
min, 23%~29% B; 20~20.5 min, 29%~95% B;
20.5~25 min, 95% B; 25~25.5 min, 95%~10% B;
25.5~30 min, 10% B; AR 1 mL/min; FEil
25 C; Kol 280 nm, HEFEARL 10 pL. 76 Lk
BRERAEN, 2 OB Uk R AR g S A,
oYk BI85, BRARIEMEUIY KT 4 000, 4
EEEIRT 1.5,
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mg/mL [P0 BB M. PR 200 L X BE L i
U I AN ZE 1 mL, A TR IR A A
210.0. 210.6 pug/mL [T AT FE 3
2.3 HiX@EARAE &

KR e 3 TR i 26k K 1 g, A
80%HIIE 10 mL & HFEWRE T, FowE e, A
(400 W. 25 kHz) #¢HL 1 h, FEFREHE, 1 80%
FHE AN A S () 0 s B2 )50 (13 000 r/min.
10 min), B L3E 5 mL, J 80% H BEAH R 2 2%
210 mL, RIS s BEAk 25 AP AT Il 45 3
U FE i o
24 LZMEXRAERYEER

53 R BRI 2.2 7 T YR A 0] L AR B
TR B SRR TR B 128 64+ 320 164 8. 4. 2.
1 pg/mL (WA RO, R R HRENE 3

Ko LA TR T B AR BR (XD, K U
MBI HAAE (YD) ZeilbraEthZe i fE, Stz
Jiie SRk A LRPETRE N Y=7 194.4 X—7 1943, #
$0.999 6, ZePEVEl 1~128 pg/mL; L BEE MU
TR B &N Y=5 2503 X—6 614.1,
490.999 6, ZethvulH 1~128 ug/mL.
2.5 REEIRE

3 DN 1T P RS 5 R 55 T TR 3 B2 o R PRI
Wil A 1 4 (JSPACM-66-32), 1% “2.3” W Ry
L. DRSS T 1 d iEgkit
FEZAER AR 6 I, dskIgT AL, 15 RSD fH.
H TFORS 2 J5 : AHA Sh s o S e 3 d, BEREE A
JE 3, dsRIERIAN, TH RSD . 4Bt g
B4R AR B HWHE#E RSD 4 1.04%F1 1.18%,
H A5 % % RSD 4 2.51%- 4.65%.
2.6 EFEEMHRAE

R FREX R bV (JSPACM-66-32) BRliRY A
6 1, 4% “2.37 TR ikl R v, ERE
S8, SRR, THE SR 20 RSD fH. LM%
ELfE 24k A R B i 403001 RSD 43510 4.01%
1 3.72%, FAJEEG MR
2.7 FEEMIRIE

R B RREUR K 1 4y (JSPACM-66-32), 4%
“2.37 TR ik A L T 0y 24 4.
8. 12, 24 h &, HEIEMA RSD H. Llt2
B ZE 4K A F1 B ) RSD 4354 5.00%. 4.94%,
FWIRERLAE 24 h WERE .
2.8 MNAFEEERIRLE

RIS L2 e — 3k A Fl B 5=
(RN K 9 47 (JSPACM-66-32), 23BN 50%-
100%- 150% &) R JS, 4 “2.37 TR 59k
Tl i, HEFEIE, s, TR
HfeR, LM% MG SRk A F B IINFE R 55
524 100.45%- 101.49%, RSD 7355124 3.13%- 2.60%.
29 HENE

$& “2.37 TR ik 40 HERE S AR
W % “2.17 WUN T SR RERE o b, (i ] L
1, dsgUEmAR, tHEE L, AR WA 20 4R
WoR, G2 UG 3k A Rl B AF SRR R b
(T $0r 79 0.305~0.794 mg/g A1 0.303~
0.795 mg/g; LWL &b 220 oA 0.425~1.014
mg/g Al 0.399~0.974 mg/g; HHEYEBLIEE §h 4>
512k 0.183~0.732 mg/g #1 0.176~0.624 mg/g; U
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Fig. 1 HPLC chromatograms of mixed reference

standards and CP samples

IR SR 0.077~0.269 mg/g A1 0.074~0.262
mg/g. 22 it RWERAER 5 L U R AR
ok, Hd o5 fib A JSPACM-66-2-2 |
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DLAN[RIE 2 () it 245 44 v 2 For L0902 L% — 2%
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1 SPSS 21.0 73 R A0 AT 22K #r, R4
L, CARREOP 7B 0, Z bk, &5
FOLE 2. 40 fmfdsi 26 = Z T DU 3 28, (HIX
3 R S ) B A IO NG R, RN A
JEC TR g 2 ol £ 22 B i SR AR B R AT R T
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ARSI 2 GEAN [FIHRHGH FRIRE 2 A SR AR UK
KM, BHE 50%LHE. 80%L I To/K L
50%H I 80% FHIE. Al HlE . 25 3R 50% LB
80% LT 50% F T . 80% B HY (it ( SR et
FEI R DR 2 A R AR IR AR S {H 80%
F R IO B A TR AR AR T D, B IR 80%
F A D $E A 7. EL# Alltima Cg (250 mm X 4.6
mm, 5 um) 1 Alltima C,3 (150 mm X 4.6 mm, 3 um)

x2 FEEFHEERPIHS BR_BEANSENELER (n=3)

Table 2 Contents of N-acetyldopamine dimers in Cicadae Periostracum commercial samples of different origins (n = 3)

E”i%ﬁj\%{/(mg-gfl)

Famfits - N , X
L2 B Rk A LW Z B Rk B

S B H/(mg-g ™"

JSPACM-66-2-2
JSPACM-66-3
JSPACM-66-4
JSPACM-66-5-2
JSPACM-66-6-1
JSPACM-66-8
JSPACM-66-9
JSPACM-66-10
JSPACM-66-11
JSPACM-66-12
JSPACM-66-13
JSPACM-66-15
JSPACM-66-16
JSPACM-66-17
JSPACM-66-18
JSPACM-66-19
JSPACM-66-21
JSPACM-66-22-2
JSPACM-66-23
JSPACM-66-24

0.305
0.307
0.652
0.502
0.659
0.703
0.507
0.794
0.616
0.537
0.357
0.530
0.344
0.424
0.460
0.390
0.417
0.478
0.407
0.517

0.317
0.303
0.659
0.499
0.661
0.707
0.509
0.795
0.605
0.529
0.352
0.515
0.329
0.406
0.441
0.369
0.400
0.463
0.388
0.492

ERE s — ) )
LMZ LI R A L2 D 2REB
JSPACM-66-28-2 0.571 0.541
JSPACM-66-29 0.451 0.432
JSPACM-66-7 0.781 0.737
JSPACM-66-14 0.983 0.915
JSPACM-66-20-1 0.918 0.859
JSPACM-66-25 0.425 0.399
JSPACM-66-26 0.781 0.734
JSPACM-66-27-1 0.716 0.677
JSPACM-66-30 0.959 0.925
JSPACM-66-32 1.014 0.974
JSPACM-66-33-2 0.549 0.523
JSPACM-66-2-1 0.183 0.176
JSPACM-66-5-1 0.580 0.558
JSPACM-66-20-2 0.597 0.570
JSPACM-66-28-1 0.581 0.559
JSPACM-66-36 0.256 0.247
JSPACM-66-38 0.732 0.624
JSPACM-66-22-3 0.269 0.256
JSPACM-66-33-3 0.286 0.262
JSPACM-66-34 0.077 0.074
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Fig. 2 Hierarchical cluster analysis for 40 batches of CP
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nm {E AR K .
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