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Abstract: Thirteen compounds were isolated from Armeniacae Semen Amarum using macroporous resin
column chromatography combined with semipreparative high performance liquid chromatography. Their structures
were identified as trans-4-O- (f -D-gentiobiosyl) -p-coumaric acid (1), trans-4-O-(f-D-gentiobiosyl) ferulic acid
(2), hazelnutin F (3), amygdalinamide (4), prunasinamide (5), benzyl- f-gentiobioside (6), (S)-mandelamide (7),
amygdalinic acid (8), L-phenylalanine (9), L-tryptophan (10), amygdalin (11), L-amygdalin (12), and prunasin (13)
by spectroscopic methods including high-resolution electrospray ionization mass spectrometry (HR-ESI-MS) and
nuclear magnetic resonance (NMR), as well as comparison with literature data. Among them, compounds 1 and 2
were identified as new compounds.

Key words: Armeniacae Semen Amarum; chemical component; Rosaceae; Prunus armeniaca L.; amygdalin

AT N SR A ) W 7Y Prunus armeniaca L.
var. ansu Maxim. . P8 {0 F) A Prunus sibirica L.« 21k

7 Prunus mandshurica (Maxim.) Koehne 3¢ 75 Prunus

armeniaca L. [T J5 s 2 Fh 11, 245 8 R I E R

ek H #: 2026-04-28; & [ H3: 2026-06-24.

FEEIH A B R T RITTE (262W2501D).

*JE T Tel: 86-311-89926890, E-mail: niuliying@hebem.edu.cn
DOI: 10.16438/j.0513-4870.2026-0490

R, TR AR L) B k-1
AT AL BRI, A A A M
P o SR RSN 1 E SN TESI £ 3l R S
X 73 A8 e A 10 Wi i JE A T B R 2
RV B o AR, A5 B e A A R B
S R SRR R A 22— AR, RN e A A A 2 AR
7RG T AR, UL — B B AR
F e BRI R 20 R A IR AT A AR i o o it L B U



- 3454 - 242224 Acta Pharmaceutica Sinica 2026, 61(9): 3453-3458

TREETT A5 M R, AW FUA F 28 A i 5RO 55 A5 4=
Wz #EAT 7oy EAR AL S e, KRR B AMMS
Yy, A& 12 NHAL &Y, ik LI 1, LU 35
7N T A AT B0 25 R0 o AR A L 5 A ) L S S TR AT
PR PR U -

FER5R

EW1 A &K, RS HR-ESI-MS m/z
487.187 9 [M-H]", #EW H 7318 C, H,,0,,, AFI
FE 8. 'HNMR %4 (£ 1) 454 HSQC BonfifE— 41
AA'BB'# & RAEANE 5 0, 7.62 (d, J = 8.7 Hz, 2H, H-
2,6) M7.11 (d, J = 8.7 Hz, 2H, H-3, 5), — 4 J;x 2\ o4t
Af559,7.53(d,J = 16.0 Hz, 1H, H-7) f16.38 (d, J =
16.0 Hz, 1H, H-8), WM& 1 i i 25 5 0, 4.88 (d, J =
7.2 Hz, 1H, H-1") #14.21 (d, J = 7.7 Hz, 1H, H-1"), ¥ |-
ol 4 A M55 N 5, 4.00 (bd, J = 10.6 Hz, 1H, H-6'a).
3.73~3.59 (m, 3H, H-5', 6'b, 6"a, overlap).3.44~3.37
(m, 1H, H-6"b)+3.29~3.23 (m, 2H, H-2', 3’, overlap).
3.20~3.08 (m, 2H, H-3", 5", overlap). 3.05~2.93 (m,
3H, H-4', 2", 4", overlap). "“C NMR ¥ (£ 1) 45 &

HSQC %4 278 H 21 M5 5, — AN HREEIR(E 5 0.
168.0 (C-9), —/MEA IS HEWAZ T 6. 159.1 (C-4), 54
75 B W AE 5 0. 130.0 (C-2, 6).128.0 (C-1).116.8 (C-3,
5), Wi R BB RR A5 5 0, 143.9 (C-7)~117.1 (C-8), H§
A B B S B (S 5 0 103.4 (C-17)100.2 (C-1"), ¥E I
HAth 5% {5 5 5. 77.0 (C-4").76.8 (C-5")~76.6 (C-3).
76.1 (C-5").73.7 (C-2').73.3 (C-2")~70.2 (C-4")- 69.9
(C-3").68.6 (C-6').61.2 (C-6"). XX PR iZiL&
VIR BEAFAE — A 1,4- Z IR BR L — 20 s XU 7
A% BE. HMBC i B (K12) 7R H H-2/H-6 5 C-4.
C-7 M KAE S, H-3/H-5 5 C-1.C-4 FFAEM KA 5,
46 H-75 C-2.C-6.C-9HK, #&/r C-4 i NFR 3L, C-1
fr B e A0 Bz s A0 BRI H-1'S
C-4 fAAEM K, 456 H-1'IAL & 308 7.2 He, 58 K
IR C-4 1 2 B A0 B A6 2 1) 4 ) B AR e Ak, H-17 5
C-6'TEAEM MBS, 454 H-1" R & % BN 7.7 Hz, i
SE A B L R A BB C-6' R ARE . iR iR IR
it 'H-"H COSY % Kl (Kl 2) # H-7/H-8 #H 5% \H-1/H-2"/
H-3'/H-4'/H-5'/-H-6' #] 9% | H-1"/H-2"/H-3"/H-4"/H-5"/
H-6"# <t — B 5 20N . R, Z & Wfiilh
trans-4-0-(f-D-gentiobiosyl)-p-coumaric acid.

Figure 1  Structures of compounds 1-13
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Figure 2 The key 'H-'H COSY and HMBC correlations of com-
pound 1

52, R ¥E HR-ESI-MS m/z 517.198 5 [M-H],
HEMF 51308 C,,H,,0,,, AHIAIEE 8. "H NMR i#
(1) 454 HSQC B /R fAE—/MHIREA(E T 6, 4.50 (s,
1H, 6"-OH), —#H ABX# & R4 EAfE 56,734 (d, J =
1.8 Hz, 1H, H-2).7.22 (d, J = 8.5 Hz, 1H, H-5) 17.18
(dd, J = 8.5, 1.8 Hz, 1H, H-6), — 4l x KXW E (5 5 0,
7.54 (d, J = 16.0 Hz, 1H, H-7) f16.48 (d, J = 16.0 Hz,
1H, H-8), M 4™ K# 1) o 2 515 5 6, 4.93 (d, J = 7.4 He,
1H, H-1") f14.22 (d, J = 7.7 Hz, 1H, H-1"), —/>F &3t
21550, 3.83 (s, 3H, -OMe), i LRI RE(E 5 N5, 4.00
(bd, J = 10.2 Hz, 1H, H-6'a).3.65 (bd, J = 7.5 Hz, 1H,
H-6"a). 3.60~3.56 (m, 2H, H-5', 6'b, overlap). 3.47~
3.38 (m, 1H, H-6"b, overlap).3.34~3.25 (m, 2H, H-2',
5", overlap)~3.12~3.09 (m, 1H, H-3", overlap) F13.14~

2.95 (m, 4H, H-3", 4", 2", 4" overlap). "“C NMR %4 45
A HSQC #u 4 TR H 22 MiAE 5, — MIRIEIRAE 5 o,
168.0 (C-9), M ANIESA T B K15 5 6. 149.0 (C-3).148.4
(C-4), TINF AT 5 0. 128.1 (C-1).122.7 (C-6)-115.5
(C-5)-111.0 (C-2), P e X XEE R A5 5 5. 144.2 (C-
7)~117.2 (C-8), B (1) i FE Bk 15 5 6, 103.3 (C-1")5
99.7 (C-1"), —/MH AL IRIS 5 6. 55.8 (-OMe), #i LI
fih B A% 5 5, 76.9 (C-4").76.8 (C-5").76.7 (C-3").76.1
(C-5")273.7 (C-2").73.2 (C-2)70.1 (C-4").69.7 (C-3").
68.4 (C-6').61.1 (C-6"). IXLLEHEIE/RiIZN A PN BE
EAE— A ABX A PR IR — 4 s xQO0UBE AN 1 A 4
B . HMBC 3 & (B 3) &or i F 4 2 6, 3.83 (s, 3H,
-OMe) 5 C2 fAEMHRE 5, 46 H-2 5 C-1.C-4.C-
6C-7#1%, H-5 5 C-3.C-1 #15%, $27R C-3 i1 A A
JE, C-1 47 BiEA A H-7 5 C-1.C-2.C-6.C-8.
C-OfFTEMIK, $&R C-8 A1 i F 2L H-1'5 C-4f71E
FHIR, 454 H-1VIIAS & % 808 7.7 He, 1 € K34 C-4 £
FIER BRI ARE, AN, H-1"15 C-6' 7 {EAH 515
5, 4 A H-1" IR A R HUON 7.7 He, 52 A BRI BLI
HEREE T C-o' A% . iR iBIEE 'H-"H COSY
o () 3) 71 H-5/H-6 #H 5% \H-7/H-8 Al ¢ L H-1/H-2"/
H-3'/H-4'/H-5"/-H-6' ] 5% | H-1"/H-2"/H-3"/H-4"/H-5"/
H-6"#1 it — 5 20N . Rk, Z & pfiilh
trans-4-0-(f-D-gentiobiosyl) ferulic acid.

Table 1 'H (400 MHz) and "°C (100 MHz) NMR data of 1 and 2 in DMSO-d,
1 2
No. 5 3, No. 5 5
1 128 1 128.1
2,6 130 7.62 (d, J = 8.7 Hz, 2H) 2 111 7.34(d,J = 1.8 Hz, 1H)
3,5 116.8 7.11 (d, J = 8.7 Hz, 2H) 3 149
4 159.1 4 148.4
7 143.9 7.53 (d,J = 16.0 Hz, 1H) 5 115.5 7.22(d,J = 8.5 Hz, 1H)
8 117.1 6.38 (d, J = 16.0 Hz, 1H) 6 122.7 7.18 (dd, J = 8.5, 1.8 Hz, 1H)
9 168 7 144.2 7.54 (d,J = 16.0 Hz, 1H)
1 100.2 4.88 (d,J=17.2 Hz, 1H) 8 117.2 6.48 (d,J = 16.0 Hz, 1H)
2! 73.7 3.29-3.23 (m, 1H, overlap) 9 168
3’ 76.6 3.29-3.23 (m, 1H, overlap) 1 99.7 4.93 (d,J =7.4Hz, 1H)
4’ 70.2 3.05-2.93 (m, 1H, overlap) 2’ 73.2 3.34-3.25 (m, 1H, overlap)
5’ 76.1 3.73-3.59 (m, 1H, overlap) 3 76.7 3.14-2.95 (m, 1H, overlap)
6 68.6 4.00 (bd, J = 10.6 Hz, 1H) 4 70.1 3.14-2.95 (m, 1H, overlap)
3.73-3.59 (m, 1H, overlap) 5 76.1 3.60-3.56 (m, 1H, overlap)
1 103.4 4.21(d,J=17.7Hz, 1H) 6 68.4 4.00 (bd, J = 10.2 Hz, 1H)
2" 73.3 3.05-2.93 (m, 1H, overlap) 3.60-3.56 (m, 1H)
3" 69.9 3.20-3.08 (m, 1H, overlap) 1" 103.3 4.22 (d, J = 7.7 Hz, 1H, overlap)
4" 77 3.05-2.93 (m, 1H, overlap) 2" 73.7 3.14-2.95 (m, 1H, overlap)
5" 76.8 3.20-3.08 (m, 1H, overlap) 3" 69.7 3.12-3.09 (m, 1H, overlap)
6" 61.2 3.73-3.59 (m, 1H, overlap) 4" 76.9 3.14-2.95 (m, 1H, overlap)
3.44-3.37 (m, 1H, overlap) 5" 76.8 3.34-3.25 (m, 1H, overlap)
6" 61.1 3.65 (bd, J = 7.5 Hz, 1H)
3.47-3.38 (m, 1H, overlap)
2-OMe 55.8 3.83 (s, 3H)
6"-OH 4.50 (s, 1H)
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Figure 3 The key 'H-'"H COSY and HMBC correlations of com-
pound 2

LI I

BC-R501CA SLjig 8 ML 4L (g DU A ik 1k
%A B2 7]); DLF-30/30 I I /4 #0978 28 22 (O M 4 4%
SIG A A BR A 7]); BK-1000B #8275 % 55 Ve L (5 e 2
o U R A PR A ]); DZF-6050AB H #VIE I H 4
TR (AL m R AR A BR A F]); HC-2062 1 8
BE L Bl (2 b B o A R AEE A PR A F); 2545-
2707-2489-WFCIII - il] 2 AL AH (35 B IR FEHRHE 2
7]); 1290 UHPLC-Agilent 6546 Q-TOF 75 73 #% i 1% 4%
(5 [ 2 A4S BH 22 71); Bruker 400M #% B 3L AR A (1
EAA G AR). AB-8 KFLWL P M fig (g BE il 2%
25 MG BR A A, A1 EE (20250528) R (20230306)
By B R EE T ARG 2 R R R A R A R, B
(20250909, K T E TR 4l 1k T A R A |, R
(218128). HI ¥ (F25P12201). £ i§ (F25P4T201) ¥ 11
H 2B KRB (b D) AR AR . BT A 22
M I JE NS Prunus armeniaca L. W) T4 8 3P0 1,
H % [ 258 174, G40 5 T b 2R B 324 2R T A £ 45
E, TSR 250 G %, 1L 'S 2 KXR240906, £/ A£ T
b B 245 K 22 B SRE M A
1 EESSE

W A2 15 kg, Wi 00 J5 2 A 3 Tk 8 75 ot
2R, AR . 1T IIRIE S, fk
LG 1220 IIN 95% L BEINAR B EEE 2 Ik, BRI 1.5 h,
B ISR, R R 4 2 TR, iR R . BRI
SRR T BE ARSI 3 9K, 3 2 A R A, KA R AR R
AP, #4595 A SR BOR 46 -

RAFIRUR FH AB-8 K LI B4R i A 43 29, A Tk A4t
7K < 20% I EE L 50% HE L 70% FF R . 100% B B 3
Jii, 454 UPLC Al 73 BL, & 91 20% 55 50% F I3 it 350
i1, 55 CCUR IR 46 R B - =B 4 20% H LB 75 i
fife L JE IR AT RE I B IR S, M T R kL. R
FH AR A i) £ a3, DL BE-0.1% F IR 7K 430t ) AR
B B e B (0~20 min, 20%~100% ' E¥; 20~25 min,

100% FFEEE4E 5, A8 9% K 210 nm, 73 80 mL-min™,
/B33 Fr. A1 ~Fr.A6 3L 6 NME4> .

4 9F Fr. AL Fr A2 18 9%, 55 °CIRJE IR 46 MR B,
10% FFV B A5 5 A8, 0.22 um A3 HLIE IE L € Je, FH 2 il
% WA, Agela Venusil PrepG C18 (250 mm x 21.2 mm,
10 pum) FEREATHL 75 WA 26 -0.1% FF R 7K 06 5
et (0~8 min, 10%~25% Z.Ji5; 8~8.1 min, 25%~
90% <. fi§; 8.1~10.5 min, 90% & fi; 10.5~10.6 min,
90%~10% Z fi%; 10.6~13 min, 10% Z fiF), #& M 3 K
210 nm, i3 40 mL-min”, /3 #| Fr.B1 ~Fr.B6 1L 6 1
T4y . HUFr.B1~Fr.B4WR4A1RE, & 10% H B
JE R g, K B i 47 RD-C18 (250 mm x 21.2 mm,
7 pm) A AT 2 ) A& VRORE RS ), RS 3 K 295 nm, JAtid
20 mL-min”, ¥t 3 A B B -0.1% B R 7K (18:82), 1K #ii
UPLC /USRI A1 (23 mg); J3 B Fr.B1 ~Fr.B5 i
IR B, [FITR T M I, FH R €l A 2 1, AR o K
291 nm, it 3% 20 mL-min™, i 0 A B B - 0.1% B FR /K
(21:79), WA 2 (49 mg).

B Fr.A1~Fr.A3 TR IR B, 10% HBEIEfF I8
i i, SR FH A i 40 RD-C18 A1 347 2 1 & (0% 43 5,
K635 K 295 nm, P 3% 20 mL-min™, WA 2 JE-0.1%
IR /K (7:93), 1923 4~ F 18 Fr.C1~Fr.C3. Fr.Cl
8 V5 R R ), RE ) € RS A, K 210 nm, I THE
20 mL-min™, JishHH £ 5 -0.1% BEFR /K (5:95), Wtk
G 3 (25 mg); Fr.C2 ¥ |, J K 203 nm, i3I M &
JE-0.1% R /K (6:94), LHE G 4 (212 mg); Fr.C3
K il P K 210 nm, W 3IAH S E-0.1% BEER /K (5:95),
WA EDIS (25 mg).

U Fr.A1~Fr.A6 18 77 k4012 B, 10% W BEE i i
JE, K A i 47 RD-C18 8 3% 4, 37 K 210 nm, i %
30 mL-min™, P& IR —0.1% filf B 7K 6 15 3% Bt (0~
6 min, 8%~15% VY& WL ; 6~12 min, 15%~25% U4
SR 12~12.5 min, 25%~8% P & Wk I ; 12.5~
16 min, 8% VU W), 4> 13 Fr.D1~Fr.D3. Fr.D3 A
R, MBI L HE-0.1% BEER /K (11:89), W&
16 (97 mg).

I Fr. A3 T80 IR 48328, 10% HEE I fiii g, SR 2
14, Agela Venusil PrepG C18 (250 mm x 21.2 mm,
10 um) FEREATHL 4y, P14 210 nm, 3% 40 mL-min™, £

15 —0.1% IR K86 B P it (0~9 min, 12% 4 fi; 9~
9.1 min, 12%~90% Z Ji&; 9.1~12.5 min, 90% 2 fi;
12.5~12.6 min, 90%~12% Z fi§; 12.6~15 min, 12%
L), 13 5| Fr.E1 ~Fr.E5. Fr.E2 A%, ikl b 41
RD-C18, % ¥ 210 nm, i & 30 mL-min”, ¥t 3 # &

i —0.1% 1% 18 7K (10:90), Y £ 1L &4 7 (47 mg). 8



T WA E S S % E - 3457 -

(19 mg); Fr.E1 ¥ il , 3t 20 A5 H B - 0.1% B #2 /K (13:
87), WHEALE 9 (50 mg); Fr.E3~Fr.E5 & 31 i, I
220 nm, it 30 F B2 -0.1% B L 7K (20 80), W £ 1L
E410 (71 mg).

IV Fr. A4 T8 RG2S, 20% H BEIE R I 98, R H
Agela Venusil PrepG C18 (B i 3E 174 47, K 210 nm,
P IE 40 mL-min™, Z f5-0.1% B BR /K B £ 2 Bt (0~
9 min, 12%~18% Z fif; 9~9.1 min, 18%~90% . Jifi;
9.1~12.5 min, 90% Z.Ji5; 12.5~12.6 min, 90%~12%
5 12.6~15 min, 12% £ %), 14 5] Fr.F1~Fr.F6. Fr.
F2 & 1), AH A (B8 4, 3% K 210 nm, 3% 30 mL-min™',
B A 2B -0.1% B B 7K (102 90), W& & 11
(36 mg). 12 (46 mg); Fr.F4 i, Fi sh Al £ M5 —0.1% 1
7K (12:88), WAL A1 13 (38 mg)-

WE~13 i S8 48— Ja A HE: 55 °Ck
JERYE, 246 C18 /ME B 4k, 4K ik iR, FiEE
TG 55 cCMl 4 2+, B A5 T4, e 413 B 5% ik db
a0,

2 EMIM2MERKBRMITEN

AR A 1.2 %29 1 mg, % 1A 2 mol-L™!
R 3 mL, 90 °CE A T /KM# 2.5 he KR E
WA R T, 5B 1 mL/AKE R, R LR LA
3, BRI mL. & 9F LR OB A BURIR 28 T 153k A8
TCAL Y, B AR K Z IR GG T R4S B SBR[ TS R
FERE S AR DO L-2F e 208 IS 3 18 21 1 mg - mibng
1 mL, 60 °C/KIR [N 1.5 h, B I 20 pL 46 FF 28 A A
PR, [ SR T N4k 4L I N 1.5 ho S PR 5 R0 £
T — H B T AR, £ 15 A S Waters Acquity UPLC
BEH C18 (100 mm x 2.1 mm, 1.7 um), $EMt 56455 0.1%
R K- (65:35), 1 35 °C, #iti# 0.3 mL-min.
JR SR IE B 715, T iiEAT AR o & A
FRERE R B, HEBR A T 90, DR B ME e It . £ I
AR, D-AE REAT AE V) LR B I H] 16.83 min, L&
W12 JK AR BT A5 BRORE A 2R ) AR B B 1A) 43 i D 16,85
16.84 min, ¥J 5 D-F %) BEAT AE W) OR 5 — 0, 4 E H Py

o BWE Ny DR R
3 HEEE
th&%1 Al 44k, HR-ESI-MS m/z 487.187 9

[M-H]", k&Y i 7y 1 & 0y 488.153 0, 7r 1 3LN:
C,H,0,,c [o]) —58.6 (¢ 0.10, MeOH), UV (MeOH) /.
(loge): 312 (4.05).288 (4.12).228 (4.35).206 (4.48) nm.
IR (KBr): 3392.2 934.1 6961 604.1 514.1 246 cm™.
'HNMR (DMSO0, 400 MHz) #1°C NMR (DMSO, 100 MHz)
1.

&% 2 [ E &, HR-ESI-MS m/z 517.198 5

[M-H]", fb & WK 5>+ 88 518.163 6, 40 T X N:
C,,H,,0,,0 [a]? =54.2 (¢ 0.10, MeOH), UV (MeOH) 1,
(loge): 320 (4.08)-292 (4.10)-230 (4.38).208 (4.50) nm.
IR (KBr): 3 388.2 942.2 846.1 694.1 602.1 516
1264 cm™. 'H NMR (DMSO, 400 MHz) #1"°C NMR
(DMSO, 100 MHz) %45 1.3 1.
wEW3 A, 5108 C,H,NO,. i
5 SR LU AZ A, 7 5E FLOA hazelnutin Fo
th&a Bk, 5108 CH,NO . i
Tk 5 SCHR O A% R ECH, 1 FL0h amygdalinamide .
te&ws Ak, 5108 C H,NO,. @it
5 ekt Ee Az BE R, 5 5 F N prunasinamide
t&me AmEE, 518 C H,0,. @il
SCHRUINT LU AZ REHOHE, 158 O R EE-B- I p
a7 A, 5708 CHNO,. @it
5SROI A REEHE, B F O (S)- i Bk I o
a8 Ak, 78 C,H,0,. Eid
5 SCHRU T A% REH R, 1 78 A amygdalinic acid.
& Bk, 4708 CH NO,. i
55 SR AR LR, 1 HOA L- RN R
ka1 |, 7708 C H,N,0,. i#
T 5 SCERU T B G E I, e N L- UK
tkamn Ak, 51 X8 CH,NO, .
[o]X =41.11 (c 0.10, H,0); i i 15 SCERU 5% bl A% Bl i 5
[ s} &5 5 VA E i 45 SR, e Hoov e S .
a1z |k, 578 CH,NO, .
[@]? 32.56 (c 0.10, H,0); i it 5 SCHR"™ % bb A% wd £ 4
[ ) &5 A YRR € it 4 SR, e Lo L A 2
a3 amEfE, 4508 C H, NO,. i
T 55 SRS FEAZ A, e O B R
TEZBTER: T A CE— B, MR E sy
B AR S ISR B R MO AR SO AR, Fstih B
PRIy B S5 S i K A AR S AR, ATt i &
W) 4 E RN SCEAR G 2R TN RO A ST B RPE 5, B Bt v A
1855200, $e At BRI BT SCRE IR SR B i e
IR SC L) ) o
FIZE S fr A AR F 2 B AAEER G R .
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