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Abstract Objective: To study the difference in chemical composition of Prunus persica seeds and Prunus davidiana
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seeds with different origin. Methods: Ultra—high performance liquid chromatography—quadrupole—time—of—flight

mass spectrometry ( UPLC—Q-TOF/MS ) and gas chromatography—mass spectrometry ( GC-MS ) were used to
explore the chemical composition differences between Prunus persica seeds and Prunus davidiana seeds. Results:
The results of multiple samples from different habitats showed that the chemical composition of Prunus persica
seeds and Prunus davidiana seeds did not differ in categories, but there were some differences in relative contents.
Contents of dodecanoic acid, myristic acid, hexadecenoic acid, palmitic acid, heptadecanoic acid, linoleic acid,
oleic acid, decanoic acid, mandelic acid amide— 3 —gentiobioside , mandelic acid— B —D—-glucopyranoside, benzyl—
B —gentiobioside, amygdalin, prunasin, and prupersin B showed significant difference. Contents of saturated fatty
acids such as lauronic acid, mandelic acid amide- 3 —gentiobioside,, mandelic acid— 3 —D—-glucopyranoside,
prunasin and prupersin B in Prunus persica seeds were significantly higher than those in Prunus davidiana seeds.
The contents of unsaturated fatty acids such as hexadecenoic acid, benzyl- 3 —gentiobioside and amygdalin in
Prunus davidiana seeds were significantly higher than those in Prunus persica seeds. Conclusion: Although Prunus
persica seeds and Prunus davidiana seeds are the same medicinal materials in ChP 2015, their differences existed
in appearance traits and chemical components such as fatty acids and cyanide. This study provides a reference for
their quality evaluation and clinical application.

Keywords: Prunus persica seeds; Prunus davidiana seeds; fatty acid; cyanide; chemical composition difference;

origin; UPLC-Q-TOF/MS; GC-MS
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Tab.1 Sample information of Persicae Semen

FEfh S mn A g WA I ]
('sample No. ) (origin ) (habitat ) (collection date )
TR-01 Prunus persica (L.) Hrim 2017-11-6

Batsch ( Xinjiang )
TR-02 Prunus persica(1.)  JFg 2017-11-6
Batsch ( Henan )
TR-03 Prunus persica (L.)  lfif 2017-11-6
Batsch ( Chaoxian )
TR-04 Prunus persica ( L. ) ] 2017-11-6
Batsch ( Hebei )
TR-05 Prunus persica ( L. ) g 2017-11-6
Batsch ( Anhui )
TR-06 Prunus persica (L. ) ST 2017-11-6
Batsch ( Liaoning )
TR-07 Prunus persica ( L. ) Hfr 2017-11-6
Batsch (Gansu )
TR-08 Prunus persica ( L.) 1y 2017-11-6
Batsch (' Shanxi )
TR-09 Prunus persica (L.) it 2017-11-6
Batsch ( Hubei )
TR-10 Prunus persica ( L. ) 4R 2017-9-18
Batsch ( Shandong )
TR-11 Prunus persica ( L. ) AR 2017-9-18
Batsch ( Shandong )
STR-12 Prunus davidiana oy 2017-11-6
( Carr. ) Franch. ( Liaoning )
STR-13 Prunus davidiana P v 2017-11-6
( Carr. ) Franch. ( Shaanxi )
STR-14 Prunus davidiana THE 2017-11-6
( Carr. ) Franch. ( Ningxia )
STR-15 Prunus davidiana TH 2017-11-6
( Carr. ) Franch. ( Ningxia )
STR-16 Prunus davidiana THE 2017-11-6
( Carr. ) Franch. ( Ningxia )
STR-17 Prunus davidiana THE 2017-11-6
( Carr. ) Franch. ( Ningxia )
STR-18 Prunus davidiana i 2017-9-18
( Carr. ) Franch. ( Shanxi )
STR-19 Prunus davidiana i 2017-9-18
( Carr. ) Franch. ( Shanxi )
STR-20 Prunus davidiana Hil 2017-9-18
( Carr. ) Franch. ( Gansu )
STR-21 Prunus davidiana e 2017-9-18
( Carr. ) Franch. ( Neimenggu )
STR-22 Prunus davidiana IR 2017-9-18
( Carr. ) Franch. ('Shandong )
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FERTE W 2 mL, #0852 B VS T RS R A
W MERE BN AR 10 uL, BT 1 mL 2,
HA bR TR AV W 25, TR 2T, 0.22 pm i L D8
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e 04 4,354 (0.25 mm x 30 mm, 0.25 pum ), F2JF
T8 (0~4 min, 50 °C ;4~13 min, 50 — 140 °C ; 13~
17 min, 140 °C ; 17~37 min, 140 — 180 °C ; 37~82 min,
180 — 225 C ; 82~85 min, 225 °C ; 85~90.5 min, 225 —
280 °C ;90.5~92.5 min, 280 °C ), & KA, M
20 : 1, 7 1 mL - min™, YEFE TR EE 200 °C, &0 1
M 250 CLiFMERE | pl; R B F IR (ED), &
FURELEE 230 °C, L FHER N 70 eV, SAH (A - it
TR RN 230 C, HIHERA m/z 40~400,

FE_ LRI 254 T EFE 1 pl 47 GC-MS 434,
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1.+ — %% B2 ( dodecanoic acid ) 2.+ DU %¢ & ( myristic acid ) 3.+ 75 % 4 & (hexadecanoic acid ) 4. £ ] g ( palmitic acid ) 5.+ -& %t IR
(heptadecanoic acid ) 6. ¥ Jii fiR (linoleic acid ) 7. J# R (oleic acid ) 8. ff A5 FiR ( stearic acid ) 9. . + %% iR (eicosanoid ) 1S. N Z ¥ (internal

reference )

A IRA XTI  (mixed reference substances ) B. Bb{ ™ ( Prunus persica seeds ) C. LB~ ( Prunus davidiana seeds )

B 1 AEGAMPIZIERERELZR DD GC-MS BB FiR

Fig.1 GC-MS total ion chromatograms of fatty acids in Persicae Semen of different origin
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(n=11) 7 (51.83+0.98 ) %. F|H SPSS 22.0 %4} kb
PRERAEHEAT ¢ K300 M7, P<0.001, BEHIRK 5 1Bk~
FAHI R AR B 2 5 LU AR g T
B

2.1.9 JEMIRPMIESS R M IRNIIR & LI
P I T R A,/ (A, - W) ARFR SR H SPSS 22.0 #dis
AL SR AR XS BUARLHEA T ¢ R T, S5 SR L3R 2. 4551
FEUA A Bk 25, R R Lo
WRIGTR FEREIR L RER MR R TR R A
PR ) 2 B o 3 2 S, o kb R
| DU R AT R IR T IR e v T LBk T
TR e R S5 AN R R P R A LU A ) o i I 3
TR A A5 IR Z R RS IR 5 b
4390 89.01% ,90.42%, B 8K W 3 2 [8] 7 Fb 22 % AN
KABFE S DAAAE B 255
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Tab.2 Analysis of chemical constituents of fatty acids

Bl IS

( Prunus

sy

( Prunus
( component )

persica seeds ) davidiana seeds )

+ e 0.19 + 0.06 0.15 £0.02
( dodecanoic acid )"
+ DU kEiR 2.85+0.47 1.99 £0.21
( myristic acid )™
TISWR 15.69 +2.33 17.89 +2.18
( hexadecanoic acid )"
KA R 349.97 +54.66  465.57 +50.21
( palmitic acid )™

(RS SSHIzE 5.86 +0.59 421036
( heptadecanoic acid )
iR 312.70 £ 93.11 645.08 + 68.66
(oleic acid )™
bliilivd 3315.32+295.76 445544 + 48043
(oleic acid )™
TR 73.31 « 14.51 64.85 + 6.63
('stearic acid )
Tk 17.61 +2.90 5.54+0.98
(‘eicosanoid ) ™
AEFIRE TR o5 L 89.01 90.42

(unsaturated fatty acid ratio ) /%

7 (note ) : 5 1 BE{ H 552 ( compared with Prunus davidiana seeds ),
#P<0.05, **P<0.01

2.2 ARSALAE R AT

221 IRAXRE AR o Bk S PR G
R SRR G 6 B O R, ) FE G R

FE AR 21.5 mg - L', 20.3 mg + L™ B9 & % 18
S
222 ARSI B R (i 2 )
251 g, Ki%HRE, B 50 mL HIEHEIE P R %A
70% HEE 20 mL, FRAE i, i 12 h, 75 0 HE ()
400 W, 1 % 40 kHz ) 40 min, 70% H B #b 2 6k 26
B, 3540, 850 (12 000 1+ min™' ) 10 min, BUEFIH W,
0.22 pm FEALIERENE T, ISR A5
223 A - B s SR Waters ACQUITY UPLC
BEH C,4( 100 mm x 2.1 mm, 1.7 um ) (0354, H iR K
35 °C, M Z0E (A)-0.1% H /KW (B),
FEVEME (0~6 min, 5%A — 20%A ; 6~11 min, 20%A —
35%A;11~16 min, 35%A — 60%A; 16~21 min,
60%A — 80%A ; 21~23 min, 80%A — 95%A ), K FL i
0.4 mL e min” PR 2 pL. SR HLBISS H B T
I8 CESD), 1E B B A Cl, HEALH R 30 V, BAHAE
JE 3.0 kV, JBEAFISHRE 350 °C, B FIRIRE 120 °C, i
VR 800 L h!  HEFLAI A SO L - b Rl il
6~40 eV, it i 1 VLl m/z 100~1 000; B ds R 4E T
AL : Centroid, LASEZR — Mo MERKIEA T4 ot 4
SRS A IE, B 5 AT L 43 51 R 556.277 1 (IE B A5
) 1 554.261 5 (B TR ).

FE T IE | B A A I Ak R LBk
FEM B T A% K (BPLE) WL 2.3, i FAELE.
B TAT, U4 25 5 M Loy AH ], S0AR SR
Horpr 1 #RE () #6750 .
224 FARTAAIEE FERUE AR TR KR
B SR o S 50 SR FH MarkerLynx XS #{4F 2517
g BRI 08 DC | 0 3R 53] A R I — b 25 T Ak B A et
PR JB T AR A (B AT PCA A OPLS-DA %5 £t
A G, G5 A S—Plot [z A8 A H B HEE
('variable importance in projection, VIP ) 1B fiii 1% H #k
{2 ] 4 25 S PERR B . MarkerLynx XS %K
PFE FEESHOLE U « AR BB A JE F o 0~23 min;
m/z 100~1 000; M ¥ 1 BR 7K 7 0 6.0; FT i i 25 4
0.01; i 7 124 0.02,
2.2.5 UPLC-Q-TOF/MS 2= 5 25 9 ) i 1t 5 45 78
K PCA B H B A AL BEA A2 1 1Y 25 52
Jii#5 PCA 150 B LKL 4. B IE 4 "] LU Bk
WAk A BRI Ry —26, HAE TR e[ 1 ] 5h
AL X, AR AL 2 TR Ak ) 22
S
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B2 #{=(A)FLB=(B)UPLC-Q-TOF/MS HiEFHEX TRIES FREILE
Fig.2 Typical UPLC-Q-TOF/MS chromatograms of Prunus persica seeds ( A ) and Prunus davidiana seeds ( B ) in negative ion mode
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B3 #H=(A)FLB=(B ) UPLC-Q-TOF/MS EBFHEN THEIEE Fif ik &
Fig. 3 Typical UPLC-Q-TOF/MS chromatograms of Prunus persica seeds ( A ) and Prunus davidiana seeds ( B ) in positive ion mode
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Fig. 4 PCA score plot of Prunus persica seeds and Prunus davidiana seeds
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PCA R TC W B W3 M i, e 7 e iy Js etk
A, ANREZ WS AL R 25 DL BR ST H A ICC R B
BLIRZE, PCA M43 45 AT IR AN B AL 1] OPLS-
DA E R — B W s = 4 A 5 2 7E PCA (1 2
Tl oK 5y R R A 56 Y X R R A Y AR RS G SR Y
X RE I DA DX 4 I 08 B JC I 1 X A8 o, DA 17T 5 47 1l
X or2 ) 22 5 A R A i R RE 0. R, AT
J& 8 F 825 5 By AR S TR S IRk
OPLS-DA #5141 #l# OPLS-DA 43 #1 15 %] ) S—Plot
FECELS) F4s A VIP EXF 25 5 mi o A 7 %, i
i B — ORI B RS A, O S SR
A b, ok B S R B IR AT R R S L
XF, e 12 428 SRy, S T 7 A 5
1R et M6 TR T e — B — e I 851 (C, ¢4, 1.70 min,
m/z 474.161 0). i Bk R — B —D— Mt i %5 %5 B8 4 (D,

1, 2.39 min, m/z 313.092 6 ), % K& - B - Jg 0 — 4
(E, ,2.90 min, m/z 431.155 1) . #5851 H (G, 1, 3.46
min, m/z 456.150 2 ). % A 1~ 1 (H, ;,3.46 min, m/z
913.308 6 ). P BAMEHY (1, 1,4.26 min, m/z 340.102 6 ),
Prupersin B (L, 3 9.14 min, m/z 417.118 4 ), H Ak 5k
R 3,

22.6 EFMEAFRSGWESREZER NP
IR A TERR S IR 2 M i 2 e S
PLERA T W TR (A/m ) AR, FH SPSS 22.0 #5448
A FRARAF RS BAB AT ¢ K95 74T, Z5 R L3R 4. 45
T, LR SE  BAT E R 22 5 B2y
B s BRERERE - B — Je I BT m BkER - B -D-
I 48] 2 BT B SRR Prupersin B SEEEST
LB 3 - B - e 0 o A Bk
=25 & B = Tk

S-Plot (Bh{==1, WiBk{==1)

0. 8-

0.6

0. 4+

0. 2

(] =E H=

a P G"

P (corr) [1] P (correlation)

=B I

T T T T T T T
-0.007 -0.006 —0.005 —0.004 -0.003 -0.002 -0.001

T T T T T T T T
0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008

CoeffCS [2] (name) (X Effects)

Bl 5 B-5WLk{= S—plot HEE

Fig.5 S-plot of Prunus persica seeds and Prunus davidiana seeds

®3 BB LBCEREAERS

Tab. 3 Differential compounds in Prunus persica seeds and Prunus davidiana seeds

MS
K i FEMERAE
EIRs 3 N A ) N %% NI,
Sl WP B tp/min  ( molecular ( quasimolecular SR LML PR32 (mass ( qualitative S
(No.) (‘component ) . ( theoretical (‘mean accuracy )/ s (references )
formula ) ion ) basis )
accurate mass ) measured mass ) x 107
A KK (uknown ) 0.65 - - - 341.108 8 - - -
A0 (uknown ) 0.65 - - - 683.223 9 - - -
C MBI -B-JEH 170 CyHuNO, [M-H ]~ 474.160 6 4741610 0.84 ik [3]
T (ref.)
( mandelic acid amide—
B —gentiobioside )
hwsHhi i
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ez NTE " JE P
25N M THET EVE
gy (224 i p— o A,n -
o B tp/min  ( molecular ( quasimolecular SHIB AT H LM 522 (mass (qualitative S
(No.) (‘component ) formula) ion) ( theoretical ( mean accuracy )/ basis ) ( references )
accurate mass ) measured mass ) x 107
D JHMEER-B-D-MLIEH 239  C.H,04 [M-H]" 313.091 7 313.092 6 2.87 SCiik [3-4]
ZHETT ( mandelic acid— (ref.)
B —D—glucopyranoside )
E N - B - AT 290  CHx0,, [M-H]1" 431.1547 431.155 1 0.93 SCHk [3-4]
( benzyl- B —gentiobioside ) (ref.)
F FA1 (uknown ) 3.39 - - - 456.151 4 - - -
G A4 (amygdalin) 346 CyHyNO,, [M-H]" 456.150 0 456.150 2 0.44 it 1A [5-6]
( reference
substance )
H 34 (amygdalin ) 346 CyHy;NO,, [2M-H ]~ 913.308 4 913.308 6 0.22 Xof HEL iy [5-6]
( reference
substance )
I BFEAHY (prunasin ) 426  C,H;;NOg [ M+HCOO ]~ 340.102 6 340.102 6 0.00 Xof BE [7]
( reference
substance )
] RH1 (unknown ) 5.09 - - - 605.243 3 - - -
K A0 Cunknown ) 5.71 - - - 529.4917 - - -
L Prupersin B 9.14  C,H,0, [M-H]" 417.1180 417.118 4 0.96 Sk [8]
(ref.)
R4 ERMUERSHEMEELER(X£S, A/m,n=11)
Tab. 4 Relative abundance of differential compounds in Prunus persica seeds and Prunus davidiana seeds
J BERR IR - B - kR - B -D- N -B -
SR e H i 5 A Je AR A A 7 AR Prupersin
(‘name ) ( mandelic acid amide— ( mandelic acid=B -D—  (benzyl-B -  (amygdalin )™ (amygdalin )™ ( prunasin )" B~
B —gentiobioside ) glucopyranoside )™ gentiobioside )
B 407.64 + 68.88 24.03 +8.12 469.14 +78.26 951.34 441.61 = 91.30 + 30.92 +
( Prunus persica seeds ) 126.62 68.13 24.65 10.67
1B 367.38 +£59.09 12.24 +5.75 556.96 +47.84 1071.97 + 556.06 = 7521 8.36 =
( Prunus davidiana seeds ) 113.91 64.14 21.43 6.46

1 (note ): 5 IR~ HL#E ( compared with Prunus davidiana seeds ), #P<0.05, ##P<0.01

3 itig

FEY T E5 AR , 35 B U B AR e B H
B, HAEY G 95% L bR RR R Hyhls  ihAg
JE 7 2 1 A 24 55 A R 5 a2 5 M Vit g 7 AR ST K
PRGN EZR R, H 2R XA DRI AR Y 3=
BHNWrdE bR B 5 LB AR AR A BT
FOMBE e AR BT R A AR 2 S P A 322
o Z—o AR 2 FED o 1 22 SRR PR E
ATEIMAE TP R 107 R B AP S 5 AR X 5 6 22 ot Tl

AL Ha i

S

.

ARSCR S — P2 A8 23 Al 5 32 il i 2 AL -
ALY GC-MS 23Tl J7 ik BEAT IS, 1R R B
BRA=15 LR AT T B TR ) b 26 55 A 5 8 Y
2E5¢ , BIRTT L LB BB, (LA R % Al &g vl
R AR, EATRhR T & A IR DRI 1
TERZE EAR BB, ELEAR X & & EAFfE—E R
FSto

B 5 kA P 5 B Al 2 o FE AR AR AR, E
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A 14 A AR X S RAFTE B 25 5 Hoh b
- b T 45 1 B U TR B e Bk R TS — B — B
TUOBETE R AR — B —D— N I R B AR
Prupersin B 2 8 i 35 5 F LAk 4 5 11 T 7S B0 iR 45
AR AR B 5 - B — TR R A A
kPR S B T BN AA BER
WP, S I R A PR TAR G, I {4
LA 0T 3 LA R S P T RS
TE N0 A 2 1 SR 0 PR B S B i 5 e
2 — B —D- ML AT AT 3 — B — JRAH T B
S N LA B PR s AR R A
L B2 97 1 MR TS A, 10 S B I35 R
B R R LS BROR REREAL RO VR O Epk
{2 PSR T A Scik b, TR R 25 R
RIRLIEL, A [0 W AT ST % 5 2 1 3 1 — o
AR SCRIF I 285 SR W% Hh O 0 P TR B R o B e
TEAER R B N 2 5, S 6 2 SR R 75 2 [ 2 B
f 2% S5 T 0 R ARG, A TR i — 2L BOBITAE . AR Sy
R 45 0] LA A TARSCRIIE (2 i — e 5

A, ZETT % AT AR e R Bk S A 45 78 2 b
AR AR TR A B S I, Rk, e~y kA %
B 22 ) B 4 S B A R — BB AY
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