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Study on the differences of Persicae Semen and its processed
products based on chemical pattern recognition
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* Guangzhou University of Chinese Medicine , Guangzhou 510006 , China

Abstract: The UPLC fingerprint and content determination combined with chemical pattern recognition were developed to
compare and analyze the differences in Persicae Semen and its processed products. The Waters ACQUITY UPLC HSS T3 (150
mm x2.1 mm,1.8 um) was used for the analysis,with a acetonitrile-0. 1% phosphoric acid solution serving as the mobile
phase ,a volume flow rate of 0. 30 mL/min,a column temperature of 20 °C ,a injection volume of 2 pL,and a detective wave-
length of 210 nm. Variance analysis( VA) ,hierarchical clustering analysis( HCA) ,and partial least squares discrimination a-
nalysis( PLS-DA) were used to analyze the fingerprint. The results showed that the similarity of UPLC fingerprint of 18 bat-
ches of Persicae Semen and its processed products was above 0. 990. Three common peaks were identified out of eight com-
mon peaks in Persicae Semen,Chan Persicae Semen and seven common peaks in stir-baked Persicae Semen. Persicae Semen
and its processed products were divided into three groups with significant differences under the chemical pattern recognition a-
nalysis. The results also indicated that the average content of D-amygdalin in samples of Persicae Semen, Chan Persicae Se-
men and stir-baked Persicae Semen were 3.194% ,3.048% ,2.250% ,respectively. The established method , which has strong

specificity , high stability and good separation, can efficiently identify Persicae Semen, Chan Persicae Semen and stir-baked
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Persicae Semen,and accurately determine D-amygdalin content.

Key words: Persicae Semen; Chan Persicae Semen; stir-baked Persicae Semen; fingerprint; D-amygdalin; chemical pattern

recognition

BeA— AR PRk Prunus persica( L. ) Batsch
R 1L Mk Prunus davidiana ( Carr. ) Franch. f8 T J5
AR B E MR, T8 i A, 1k 0% i 4 2
R i R F2BEH] T PR £, JURDE B, it 1 9
YA, T A A, s iRk E T
L7 BvE HOR LR S, Bk A A 2R
Ay, EEALAERIE A 2 R R
JE . BRI FE B Ak EAT O M il A5 LR A Ao
ShIKHRERE Ak 8 St 2 AR T

i ) 2 i R b 5 B v ISR A o o
BT A PR, BB e 2K
M R B T R B A Bk R S R
At A R B 2 b T =, R ST
BRI R b o 1 L BRI GE  , Bk A LR
F R ITE—E R E AR R, A B
MR B BAT IS 5T R RO 253V E T o SR A AR ) 7
25 AT R A 25 18 20 7 A2 B OR R S ), AT 52 i)
FC2G PR RS 7 % BN RRA B e ] i i) ISR 22
BT T S BRI, = 0 Bk S R R
F) AT o B VAR

Zhang %51 g5 T MK 8 SCEIE T HORRE
LT 100 5 £ 2 S DA BBk A= 5 ol e 1) 22 5, o
oA A BRI Bk HPLC 35208 & 8 4
AW F iz HPLC $8 805 & 6 Ay i, X ik
(@ NP O T R e cha i O B Ve oL |
TR A HPLC 8 805 5100 A W i) 22 5
(AAEIZBEIE T SRS B AN BE X 20, ik L
X BRI 7 2 P A 22 5 . Zhang 251 Y T Bk
IR J5 vk BRSO Tl o o i iy 22
S B AE i BRI RIS 7 A 0 e ] o A
9 A, XA B HOAS TR ] ot AT T A A
ARG, 72 R 53 B R0 3 153 53 B b B4 A7 AE R
SRR S P X IR S, JC R R S
FRASTRIEL T G B DX 4, ELIGE 6 55106 7 K REIA B Baf
BRIy B ROR TR BT A B ] REAFTE IR 22, T
R P IB WA TR BT JS 1 22 5k

BACHIFFE R B Bk rh & AT D BUFN L 58U 2 Fpoy
AT A, D BB PR R T L RTE
W25 30E P, B D RISz 3G 1) L BUHAL DI L

RIFN D RUBEAT 43 8 LAUERR I E D=7 A5~ 3 =5t
TARA B A ) A [l o o ] 22 S P A B AT
B, B7E 2020 pR rhAe N RILFNE 25 80) (LLF
TR r 2 i) ) —— kA i B ik RS
FREYO T Ty gk v A R o R el A 4 AT 0
FE SRR A AT S AR S M ) i R T
W25 SO et DA A S AT
TR ST Xk e L E
D-35 AT R L8 A5 R 22 ) S AR A4, 4544 AH
0L, 53 BIMERE RO, WA 23 (9 0 73 B ROR AN, A7
1E— € R FRPE

AR UPLC gy Ak~ Ak kb
HE SRS , AL 2B PR O ik PO H 22 Sk
FHHEG I E D-vy A5 A0 & 5, RO H W) B S il 28
A&, SARA B HAS [ e i i %) S5 2 P41 R I PR 1z
Pt 2%
1 SE5H#
1.1 | 5H

Thermo i = R AH (4, 1% A ( Vanquish , 83K €
IRPHEATBR A ] ) 5 Waters 8 5 2R (5,7 4% (H-
Class Plus, JRHFHEA T ) 5 Agilent (88 55 208 475 1Y
(1290, Z £E12 2\ @] ) , Waters ACQUITY UPLC HSS
T3 4354 (150 mm x 2.1 mm, 1.8 pm) ; oy # A
PR Ve AR (KQ-500DE, B it i B A AU g A7 PR A w] ) 5
153 2 — K- (ME204E, Mgf i -E R 2 A w]) s i
73 Z— R (XP26 MR -4 H 2 A 7)) s K O 5250
% H I AlK (Milli-Q Direct, BR¥E AN A FRA R .

ST HVEE (O3 A2l , RHETT & TRG A0k T A R
o)) s OGP BECEIEA, B e A IR\ (B
R (g al, R ERL 2 WA a0 A R A 7)) 5 4l
K (S5 A ) s D9 A7 IR (S
110820201808 , & . 88. 2% ) , A 54 R % HR i (41t
5 :140686-201904 , & 12 99. 9% ) ¥y H 1 E & 5L 24
i Gk 7 BIFAE B o
1.2 ##

ARSI Y 18 HEBRA 254 28 v [ rp R )
“F it ZFSE BT AR T B ERAE ST S AR L
#k Prunus davidiana ( Carr. ) Franch. BT ¢ B 2 Fh
Fo SEERHT 18 BB AR CRIEE R L 1,



Vol. 36 KA BT AL AU B B CH ) o 22 S M Y 1753
F1 IS HBCERKREER
Table 1  Source information of 18 batches of Persicae Semen samples
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Fig. 1 UPLC fingerprint of 18 batches of Persicae Semen
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Fig.2 UPLC fingerprint of 18 batches of Chan Persicae Semen
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Fig. 3 UPLC fingerprint of 18 batches of stir-baked Persicae Semen
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Table 2 Evaluation results of similarity in fingerprint of Persicae Semen,Chan Persicae Semen and stir-baked Persicae Semen

B ML s ML Bk M
Persicae Semen Similarity .Chdn Similarity St.lr—haked Similarity
Persicae Semen Persicae Semen
R1 1.000 Cl 0.999 S1 0.998
R2 1.000 Cc2 0.999 S2 0.999
R3 1.000 C3 1.000 S3 0.999
R4 0.999 Cc4 1.000 4 1.000
R5 0.999 C5 1.000 S5 0.999
R6 0.999 C6 1.000 S6 1.000
R7 0.999 Cc7 0.999 S7 0.996
R8 0.997 Cc8 1.000 S8 0.999
R9 0.999 c9 1.000 S9 0.999
R10 0.999 Cl10 0.999 S10 0.999
R11 1.000 Cl1 1.000 S11 1.000
R12 0.997 C12 1.000 S12 0.998
R13 1.000 C13 1.000 S13 0.999
R14 1.000 Cl4 1.000 S14 0.995
R15 1.000 Cl15 1.000 S15 0.999
R16 1.000 Cl6 1.000 S16 0.997
R17 1.000 C17 1.000 S17 0.998
R18 0.999 C18 1.000 S18 0.998
A 7 (8)

B 7 (S)
2 34 5 68
N L\_
C 7 (S)
2 34 5 ¢
w
_

0 3 10 5 20 25 30 35 40 45 30
i /] Time (min)
4 HHZ(A) JEBMZ(B) FakbHk{= (C) WM ERIBL EIE R BEX B M (D) 7Y UPLC BiEE
Fig. 4 UPLC fingerprint of Persicae Semen( A) ,Chan Persicae Semen(B) ,stir-baked Persicae
Semen( C) and mixed reference standards(D)

F3. S ;6. L1 7(S) . D-1 A4 . Note:3. Tryptophan ;6. L-Amygdalin;7 (S) . D-Amygdalin.
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Table 3 Analysis of variance of peak area in fingerprint of Persicae Semen,

Chan Persicae Semen and stir-baked Persicae Semen( x + s,n =18)

e
Peak number

B~

Persicae Semen

— e
TR Stir-baked

Chan Persicae Semen

Persicae Semen

1
2

7
8

0.060 +0. 020"
0.597 +0. 160"
0.680 £0.211°
0.457 +0.106°
0.959 +0.121°
1.034 +0.315¢
17.316 +3. 138"
2.345 £0.592°

0.068 +0.017"
0.567 £0.091°
0.572 0. 190*
0.446 0. 096"
0.767 +0. 109"
1.445 +0.337"
17.070 +2.099*
0.711 £0.239"

0.168 +0.065°
0.636 +0.240°
0.377 +0. 157"
0.493 +0. 183°
0.633 +0.185¢
3.585 +1.212°

12.584 +4.553"
0.000 +0. 000°

I : Rl —AT AR /NG FRRIRTE 0. 05 7KV B 225 B35 B AE i B (350 8, LTI AU O 145,

Note ; Different lowercase letters in the same line indicated significant differences at the 0. 05 level ; There were no peak 8 in the stir-baked Persicae Semen

samples, and their peak area was calculated as 0.
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Fig. 5 Heatmap clustering analysis tree diagram of common peak of Persicae Semen,

Chan Persicae Semen and stir-baked Persicae Semen
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Fig. 6 PLS-DA score plot diagram of common peak of Persicae Semen,Chan Persicae Semen and stir-baked Persicae Semen

A

o0 o~ =) —

wy < on o™

Var ID (Primary)

T OB EBRC KPR HUE VIP B

Fig. 7 The VIP diagram of common peak of Persicae Semen,Chan Persicae Semen and stir-baked Persicae Semen
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121.707 243. 414 486. 829 730. 243 .1 217. 072 pg
FRO Aot B Sty VA TR, 53 R 2 R X Gt AR, 42
201 1R AR UEATINRE , T % (1 0 i B
LIOKT HE it 5 VA1 A 52 Ry R A b (X)), 0 T BB UAy S0 20

FR(Y) SEAT LR A, AR BRIy FE Ry =
0.206 4x +2.829 8 R =0.999 9, & D41
F£9.737 ~1 217. 072 we/mL (¥ i 38 Pl N 5 06 T
FRE MR R RIS
2.2.2 MEEAR

i 8 R D= A4 o) Rt i YR (o B8 3 i)
97.351 pg/mL)2 pL, 36 2. 1. 17 TR 6 1% 5 (it 452
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2.2.3 EHEMHRAE
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L EE MR
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WA — R AR 7 R 29 0.3 g KGR FRAE , %
“2.1.37 T B A S A VR A8 Tk A At
AW . TEE FHCE, 32,1170 F 3% 5%

PHINZE , 73 SIAEHI 45 J5 0.3.5.8 12,24 h J5 BEAE]N
SELICSR D A AR g I AR, 54 ) RSD {H o
0. 61% , FHTZ 5 ¥ & B HE KA i M TE 24 h AR
TEVE RIS
2.2.5 FeAfEpi R

SR A [T WA, 2208 B A 5 Bt 15
I3 ) Z ARl A 0. 50 1 1 1 1 S 1A iR
i3 A5, BAAT 3 Y. KRR Do A
(L - 88. 2% ) X B il & T B AEHEIE L, 7 I
EE & R 2RI 20 0. 15 ¢ THER R,
KPR FE IR 2. 1. 37 30 R 5 2k ol 4 At Sl VA TR
P21 1IN gl SRR E A5 R IR 4

R4 MEERKRREER

Table 4  The result of recovery rate test

415 */’Mii ' J?ﬁi MIUFES JA N RacjalEs RSD
Group Sample weight Original amount Found amount ~ Added amount  Recovery rate Average recovery rate (%)
() (mg) (mg) (mg) (%) (%)
1 0.151 8 3.604 6.086 2.492 99.62 99.10 1.3
Persicae Semen 0.1523 3.616 6.069 2.453 100.0
0.153 6 3.646 6.083 2.416 100.9
0.158 8 3.770 8.099 4.348 99.55
0.154 7 3.673 8.089 4.408 100.2
0.1552 3.684 8.025 4.419 98.24
0.156 4 3.713 9.702 6.074 98.60
0.153 9 3.654 9.503 6.028 97.04
0.156 6 3.718 9.729 6.147 97.80
JERE 0.1527 3.271 4.818 1.602 96.58 97.56 1.8
Chan Persicae Semen 0.153 6 3.290 4.819 1.572 97.27
0.153 3 3.284 4.861 1.647 95.80
0.157 6 3.376 6.724 3.375 99.19
0.151 4 3.243 6.643 3.407 99.80
0.150 6 3.226 6.696 3.474 99.89
0.157 3 3.369 7.912 4.670 97.26
0.1527 3.271 7.846 4.707 97.20
0.153 3 3.284 7.772 4.720 95.08
KRR 0.1519 3.993 6.093 2.109 99.58 100. 1 0.79
Stir-baked Persicae Semen ) 55 ¢ 4.038 6.109 2.089 99. 14
0.153 3 4.030 6.091 2.058 100. 1
0.153 6 4.038 8.046 3.968 101.0
0.1555 4.088 8.007 3.938 99.50
0.158 7 4.172 8.189 3.952 101.6
0.154 2 4.054 10.010 5.968 99.79
0.157 1 4.130 10. 086 5.955 100.0
0.1556 4.091 10.037 5.908 100.7
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Fig. 8 Determination results of D-amygdalin content

2.2.7 FEHM
1z J SPSS 20. 0 b xt“2.2. 67 Wi 18 itk
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AT S R R, R B R

RS RCUERC OBCRE D-EECEHESERESN

Table 5  Analysis of variance of D-amygdalin content of Persicae Semen,Chan Persicae Semen and stir-baked Persicae Semen

WE 5% E  PIHIN95% &
. ) . - =X 6] R F =X 1]
e ¥t Fiife 2% st (RRCEIRRR - AGDel LA
- - Lower limit of 95% Upper limit of 95% P1E
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