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Abstract: Persicae semen has been used for years as a traditional Chinese medicine to treat diseases.
Because of their similar morphologies, Persicaec semen was commonly inadvertently mixed with Armeniacae
semen amarum (a toxic herbal seed). Development of a reliable method for discriminating Persicae semen from
its adulterant is necessary to reduce confusion for the drug safety in clinical practices. This study evaluates the
efficiency of high-resolution melting (HRM) combined with internal transcribed spacer 2 (ITS2) to analyze
Persicae semen. Our findings show that HRM allows not only the identification of adulteration but also the
quantification of the most common admixture. HRM sensitivity in adulterant detection was assessed through
the analysis of mixing samples with different proportions of Prunus persica and Prunus armeniaca control.
The results are presented as a linear regression with » of 0.96 and imply the capability of the method to detect

adulteration. In particular, HRM detected seeds of Prunus persica in Prunus armeniaca at concentrations as
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low as 1%, and commercial products labeled as ‘Persicae semen’ were purchased from markets and could rapid

authenticated by HRM analyses.
control of herbal medicine.

Chinese medicinal materials.

This study is significant in the verification of the authenticity in the quality
In the near future, it is promising to be the main trend for identifying traditional

Key words: Persicae semen; Armeniacae semen amarum; high resolution melting; ITS2; identification;

traditional Chinese medicinal materials
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Prunus persica (L.) Batsch B{11#k P. davidiana (Carr.)
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BEARANE A B R 4 2 (0 B A G Y, R — P
NHTHY S 52 B PCR AR M), (e HF R 2 A
o BA PR, RBONHE S R B A, AR IR
AR DN oy RN A 2 R PR SR AT R R R,
DNA 4764 (DNA barcoding) A H 7 % 5% ()38 F
P, AR T EOR, B2 [ 9 AT 9T 3 SR VE,
A LA TH S b 4 S AN 8 B T 3 R I BER

Table 1
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R 7T 03 % 5, SRR bR A ORAE T b B2 24 K 2%
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WA= ZH, FH % K5 Com 1~5,

A AEY I 2H DNA $HGK R & T RARAE
A& Jdbx) BBRAF . 2x HRM PCR master mix
RAEMETIA (EE) EMHEAREGRAR . HAK
F¥ 9 1 72 53 4l 7

FEm DNA B2BR  HOBR AT Ry A5 4= & 5 i de A vt
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Sample information and number of Persicae semen and Armeniacae semen amarum used in this study

Chinese name Species name Sample Voucher number Location
Persicae semen Prunus persica 4 YC0055MT29, 30, 31; HB2544MTO01 Beijing, Hubei
P. davidiana 3 YC0080MTO1, 02, 04 Sichuan, Tianjin
Armeniacae semen amarum P. armeniaca 3 YC0428MT09, 10; HB2541MTO03 Hubei, Sichuan
P. armeniaca var. ansu 3 YC0582MTO01, 02; FDC026 Beijing, Hebei, Tianjin
P. mandshurica 3 YC0451MT02, 03, 04 Jilin
P. sibirica 3 YC0583MTO02, 03, 04 Beijing
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fa, FIFAEY) 3R 2H DNA $REGR 7 & (Tiangen
Biotech Co., China) #H/&E DNA. >XH NanoDrop
2000 (Thermo Scientific, USA) il 5 OD,4/OD,g, ELAH
J« DNA K . I Qubit 3.0 7363 (Invitrogen
Co., USA) ¥ DNA IR JE#MiFEF] 50~60 ng-pL ' FF{R
H1-20 CE&H.
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30%- 50% A1 100%". 245744 78 43 WF 185 j b AR I 4%
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AL 3 R E R .

PCR #3#& PCR ¥ 415 43 Hr 245 i ith 42 o b7
7E Rotor-Gene Q MDx (QIAGEN GmbH, Hilden, Ger-
many) 7t PCR X _FiEAT, MARFIK EH QIAGEN®
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TAC AAT-3"). fESEIREFEd, XMk Rt 70
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A CodonCode Aligner V 6.0.5 (CodonCode Co., USA)
XFIRAF 0 7 B REAT R X BE Bz, I R BRI & 7 51
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C
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e P mandshurica e P.sibirica

Figure 1
HRM analysis of species of Persicae semen and Armeniacae
semen amarum with the ITS2 type indicated. (a) Normalized
melting profiles of three species with the ITS2 type indicated.
(b) Difference curves of three species with one haplotype of

Melting curve profiles of amplicons obtained by

P. persica as the reference genotype. Color-coded legend of
species corresponded to the colors of the melting curves.
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B AZMH, FREEFNEEFEME GCPs=90%, 5
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Figure 2 Sequence alignment of Prunus persica and P. armeniaca

7~

Nornalized minus norm of
Prunus persica

-15
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C
we Prunus persica - 1% — 5% - 7% 10%
—15% - 30% —50% Prunus armeniaca
Figure 3  Prunus persica mixed with the adulterations of

P. armeniaca detected by HRM analysis. Different graphs of

HRM curves of the ITS2 region primer assay. HRM data are
presented as graphs displaying the fluorescence of two amplicons
and are applied to reference mixtures containing 1%, 5%, 7%,
10%, 15%, 30%, and 50% of seed from pure P armeniaca in

pure P. persica. The difference graph of seven proportions

using P, persica as the reference genotype is shown. Color-

coded legend of proportions corresponded to the colors of the
melting curves

A A5 5 kA it 2 TR R R R B S B —E 1
FUAAE DG, HAME A B AE 5C R ECH r=0.96 (B
4). WRIGE 3 ME 4 58, T LLERT HRM HOR X}
PRE b I B R A PR N 1% % HRM-PCR =447
Sanger T J5 &I, TRAFE G IF T 51 06 B &
WEF %, Joi%iE i DNA Barcoding 7 151547 % 5E
T HRM AR AE VR AR SR il b 20 B A7 455 s i = A
FE, @i HRM 28 i n] A A% 45 5T LD T 5
AT 75 TR G FE A, JF HL AT DURL A b 2 e 2R HE B
R BN E .
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Figure 4 Pure Prunus persica was mixed with P. armeniaca in
progressive proportions (1%, 5%, 7%, 10%, 15%, 30%, 50%).
The results are presented as a linear regression with »=0.96
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Table 2 The results of ITS2 sequences in this study

Sample name Tembarcode result

Similarity/%

Genbank result Similarity/%

Com 1 P. armeniaca 99.6

Com 2 P. armeniaca 99.6

P. mandshurica
P. armeniaca var. ansu

P. armeniaca 99.6

P. armeniaca 99.6

P. mandshurica
P. armeniaca var. ansu

98.0
P. sibirica
P armeniaca
P. glandulosa 98.0
P. persica 100

Com 3 98.0
P. sibirica
P. armeniaca
Com 4 P. glandulosa 98.0
Com 5 P. persica 100
a
100
Q
2 90
[}
2 80
[}
5 70
2 60
B 50
N
= 40
E 30
(=]
Z 20
10
92.0 93.0 94.0
b

Normalized minus of P. persica

87.0 88.0 89.0 90.0 91.0 92.0 93.0 94.0
16
we P. persica www P. davidiana
e P mandshurica we P. sibirica
wes Coml1,2,5 Com 3

P. armeniaca var. ansu
wes P. armeniaca
s Com 4

Figure 5 Melting curve profiles of amplicons obtained by
HRM analysis of species of Persicae semen, Armeniacae semen
amarum and commercial herbal products with the ITS2 type
indicated. (a) Normalized melting profiles of three species with
the ITS2 type indicated. (b) Difference curves of three species
with one haplotype of P. persica as the reference genotype.
Color-coded legend of species corresponded to the colors of the
melting curves
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Fo 50 AR N D 2R A M k% 0 R TR 7 51, BN
“HiZib DNA B4y 7 5 E e S E
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NN BTG 545 0t v 2 22 4 F 2536 I K B - Lin
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PR AR P | R R VAR A AT &
PRI RS FEAS K R SR B A o 25 7 BE 2 o
IR

ARSI KPR SRR %, DL AN 2 3
B GEA R B &REUL A K/ B AL 1
RSB NTFSFR . HRM &5 R EoR, Hhi-
A AR AR I X 4y, JE ] DAl % e 2% A
. SR SRR b, SR I A A e R
TRAFES A BB M 2 R, N REAR U Hh ] BA 5 A
AN R AT AR E . HRM BAR X
TR 5 TR A 7= A 10 7 FAS [ LBl B REARTR 59, fE
i R B AR A PR AE 12100, N LA T 254
KA — 5 B AR FE A . HRM F AR T LR A7 1 %
78 DNA 26 JE65, Ff3ft—ANPudiiss) (15 <2 h).
HAEEE RELRLTITE) REE R (RE88 125
FAGRE 2 E) EBEE S CPIRT BRRT) BARRAR
PRSI B A, 2 AR I D 2 5 B B (X A R 4 o
HRM iR 454 DNA & IEAS 1TS2 741, X (HEZ
B) Foh R 2GR PR v A s R B R B )
TER, PRUE T ZMTEIRIR 2 A e rf N
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