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ABSTRACT . AIM To analyze constituents in the fruit, leaf and twig of Hippophae rhamnoides L. by UHPL-QT-
OF-MS. METHODS The 80% ethanol extract from the fruit of H. rhamnoides was isolated and purified by silica,
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macroporous resin, Sephadex LH-20 and semi-prep HPLC, then the structures of obtained compounds were identi-
fied by physicochemical properties and spectral data. Qualitative analysis of chemical constituents in the fruit, leaf
and twig of H. rhamnoides was detected by UPLC-QTOF-MS. RESULTS Six compounds were isolated and identi-
fied as tamarixetin-3-0-B-D-glucoside-7-0-a-L-rhamnoside (1), isorhamnetin-3-0-B-D-glucoside-7-0-a-L-rham-
noside (2), Il-methyl-1, 2, 3, 4-tetrahydro -carboline-3-carboxylic acid (3 ), isorhamnetin-3-0-B-D-
sophoroside-7-0-a-L-rhamnoside (4), rutin (5), isorhamnetin-3-0-B-D-glucoside (6). Thirty compounds were
identified, including eight tannins and twenty-two flavonoids. Twenty-five compounds were common compounds for
the three parts of H. rhamnoides. CONCLUSION Compound 3 is isolated from genus Hippophae for the first
time. This accurate, stable and reproducible method can be used for the quality control of H. rhamnoides.

KEY WORDS: Hippophae rhamnoides L. ; fruit; leaf; twig; chemical constituents; isolation and identification;

UPLC-QTOF-MS

VIR Hippophae rhamnoides L. A5V B
JE B T R BN R, SR B
N R SN R SN SRIN A S R
FZREVESY, HABE BN, tesh, ¥
ARG K LR | Bl R PR A BE RSl
SEJ7 T R AFERRAE

2015 Fhi (P25 bR LR SE A2,
HATRPIH R . LR | 5 M BOR B SR, Yk
MR AR R, MEA BT P
pomaE . PuRY Ly BUACHES S A P
PR, R PP B R ) E R, YRR A
=AY, BAPCRASUEMEEN . H,
FIFRURBCHE AR (LC-MS) X Vbl s fnn- v iy
FR o TR 2t IR R R R
LC-MS X0 A kA7 4k 2 i i 5 i il . o 1
PESEVS A FIER AL A ZRE T KR, ARWFFE 0B
PR R I LS WA T o B A, IF XD
WAL AL A 2 K 4y 54T UPLC-QTOF-MS X
AT
1

Prep EasySep-1050 f il £ 4 155 80 AH 2 335 1%
(P R o T PR A FRA D) 5 2Pl
ik A Cosmosil 5C,-MS-11 | Cosmosil 5C ,-PAQ.
Cosmosil 5C,; @ NAP (10 mmx250 mm, 5 pm, H
7K Nacalai tesque 23 7)) ; AVANCE II[-400 7Y 4% i It
PRI Y (1% Bruker 24H]) ; HEGAIEAEK G
A GG (F BT TARAR); D101
RIRFLI B A4 BE (AL 5T Solarbio A ] ); ODS (H
7K Nacalai tesque A F)) ; MCI Gel CHP-20 ( HAS =
Z2/yFl) ; Sephadex LH-20 7 R BEEEIK (£ H Ge
NF]) 5 Agilent 1290 i 2% T AH (4 1% A . Agilent
6560 &5 B RAT B[] BT A (35 Agilent 22

f]); CORTECS UHPLC C, {44 (2.1 mm x
100 mm, 1.6 pm, E[E Waters A F]) ; Ultrafree &
O (0.22 wm, FEE Millipore 23 A ) 3 B &l
BEMZNE (3EE Merda 23 7)) 5 JRIE 46 B 2 A1 7K
(FEFE Merck 2Aw]) 5 HAREHIE R 04t

XFHE &% pedunculagin . stachyurin, hippophaenin
B, 1, 2, 6-=-0-1E Ik 3-B-D-Nk Mg 78 15 285 4 |
ARRRBEES | BEAEIR . MR | R RS
£-3-0-805-7-0- %M . 5 RER-3-0-7 % -
T-0-FZMEH | M R-3-0-E /M, RREER-
3-O-HAPHETT RIS VDb 2 B A5 31 A
1 (it RP170508, 4l =98% ). KAl (Hit
5 RP180814, ZiifiF =98% ) I T nl #B 2 4 2k )
BABRAF

ARSE TV IET 2017 4E 9 R A Ems A
25 22 N K2 A A W ) 2802 S 7 S S LA A 7D
Hippophae rhamnoides L., F3 ARRAET 22 M K2F 24
B
2 Fik
2.1 BRBRE55H FEDER 2.0 kg B3EE, Al
Bk AE , SRJ5F 3 A5 E 80% L BRI, K& 4
W, BIR2h, DHIESIFEIFRIGRE, 180k 46
BEROFEN, 3 ERT 470 o, BIRE L D101 Y
KALW RE AL 5, DA/K-ZBE (100 : 1~0 : 100)
FREEVEL, 155] 9 N4> (Fr. A~Fr. 1),

Fr.D (39.9 g) &ideERAESE, LLED-H
7K (100 :1:1~0: 100 : 10) BEEEVEML, 153
12443 (Fr.D1~DI12), Fr.D9 (1.6 g) &I
ODS H:APER 4 HPLC #1745y B 4lifl, ka1
(10.0mg) ., 2 (5.2 mg), Fr.DIO (2.9 g) &JF
Jit ODS #: . fEMEHE . MCI #: . Sephadex LH-20 #F
2 il 25 HPLC #4770 s 4lifk, Bk &% 3
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(4.1mg), 4 (10.6 mg), 5 (7.2 mg), Fr.E
(13.1 g) &tk 8, M0 EE (100 :
1~0:100) BEEEVEML, LAY 6 (23.3 mg).
2.2 UPLC-QTOF-MS % #7

2.2.1 XPRESRSVR G KB AR IBOS B pedun-
culagin, stachyurin, hippophaenin B, 1, 2, 6-=-
O- & F I 3-B-D-ML i AU AT A 0 . 57 2= K -3-0-
WVE-7-0- =B . RRE RS | BRER ., =W
R -3-0- B E-T-0- W . WL R-3-0-255F
W St KA, = 2R -3-0-1# 45 b
T, MR BRERS 1.00 mg, FHBEKIBER
FEC 10 we/mL BYVER, ENFS,

2.2.2 HHAME WA R BRI SR
WEE L 50 Hifi, sr5lFRBOB AR 0.2 g, i HIEHEIE
A, A 20 mL 70% HEE, S HEHC60 min, 2
PO BB 30 min, B L VE W OH & O i g
3 000 t/min .0 2 min, EIf5,

2.2.3 LC-MS 4 CORTECS UHPLC C,, ffifA:
(2.1 mmx100 mm, 1.6 wm); W3HAH 0. 1% HF A2 K
(A) -0.1% WL LHEHW (B); BEEEVEM (0~
2 min, 7% B; 2~3 min, 7% ~12% B; 3 ~ 8 min,
12% ~18% B; 8~ 12 min, 18% ~60% B; 12~ 13
min, 60% ~100% B; 13~14 min, 100% B) ; A&f
i 0.3 mL/min; A 36 C; #FEE 2 pl,

Fik RS R W %5 55 i (ESD); s+
KRR S35 B m/z 100~1 700, ESI YB35
FTFHEA (Ny) EEFE S mL/min; THIRE
300 C; FEALSE S 35 psi (1 psi=6.895 kPa); E
AN HLE 3 500 V; WEMEHL 1 000 V; BAIE T M
HLFE 400 V; RlEERE 20 eV,

3 &R
3.1 #MmEkr

k&Y 1. % @ B K, HR-ESI-MS m/z:
623.161 9 [ M-H ] ,'"H-NMR ( DMSO-d,, 400
MHz) 8. 12.57 (1H, s, 5-OH), 7.84 (1H, d,
J=1.6 Hz, H-2'), 6.90 (1H, d, J=8.4 Hz, H-
5'), 7.51 (1H, dd, J=2.0, 8.4 Hz, H-6"),
6.19 (1H, d, J=2.0 Hz, H-6), 6.41 (1H, d,
J=2.0 Hz, H-8), 5.43 (1H, d, J=7.2 Hz, H-
1), 5.40 (1H, s, H-1"), 0.97 (3H, d, J=6.4
Hz, H-6"), 3.83 (3H, s, -OCH,); "C-NMR
(DMSO-d,, 100 MHz) &; 156.5 (C-2), 133.0 (C-
3), 177.3 (C-4), 161.2 (C-5), 98.8 (C-6),
164.4 (C-7), 93.9 (C-8), 156.5 (C-9), 104.0
2942

(C-10), 122.3 (C-1"), 115.3 (C-2"), 146.9 (C-
3'), 56.2 (3'-0CH,), 149.4 (C-4'), 113.3 (C-
5'), 121.1 (C-6"), 100.9 (Gle-C-1"), 74.3 (C-
2"y, 76.4 (C-3"), 68.3 (C-4"), 76.0 (C-5"),
66.9 (C-6"), 101.2 (Rha-C-1"), 70.3 (C-2"),
70.6 (C-3"), 71.8 (C-4"), 70.1 (C-5"), 17.7
(C-6"), LLEEdE 53wk [15] —3%, e h
BEMIEE R -3-0-B-D-H A ME-7-0-o- L- R H

k&Y 2. % @K K, HR-ESI-MS m/z:
623.162 2 [ M-H ] ,'H-NMR ( DMSO-d,, 400
MHz) §: 12.60 (1H, s, 5-OH), 7.95 (1H, d,
J=2.0 Hz, H-2"), 6.92 (1H, d, J=8.4 Hz, H-
5'), 7.56 (1H, dd, J=2.0, 8.8 Hz, H-6'),
6.45 (1H, d, J=2.0 Hz, H-6), 6.84 (1H, d,
J=2.0 Hz, H-8), 5.57 (1H, d, J=7.6 Hz, H-
1"y, 5.56 (1H, s, H-1"), 1.11 (3H, d, J=6.0
Hz, H-6"), 3.84 (3H, s, -OCH,); "“C-NMR
(DMSO-d,, 100 MHz) & 156.9 (C-2), 133.3 (C-
3), 177.6 (C-4), 160.9 (C-5), 99.4 (C-6),
161.6 (C-7), 94.6 (C-8), 156.0 (C-9), 105.7
(C-10), 120.9 (C-1"), 113.5 (C-2"), 147.0 (C-
3'), 55.7 (3'-0OCH,), 149.7 (C-4'), 115.3 (C-
5'), 122.3 (C-6"), 100.7 (Gle-C-1"), 74.3 (C-
2"y, 77.5 (C-3"), 71.6 (C-4"), 76.4 (C-5"),
60.7 (C-6"), 98.3 (Rha-C-1"), 70.3 (C-2"),
70.1 (C-3"), 71.6 (C-4"), 69.9 (C-5"), 17.9
(C-6"), LLEEdES3Ccmk [16] —3, fdEeh
S 2R -3-0-B-D-HEHE-T-0-a-L- FZEHE T

k&Y 3. A @B K, HR-ESI-MS m/z
229.097 0 [ M-H ] ,'H-NMR ( DMSO-d,, 400
MHz) 6. 11.04 (1H, s, 9-NH), 7.44 (1H, d,
J=8.0 Hz, H-5), 7.33 (1H, d, J=8.0 Hz, H-
8), 7.10 (1H, t, J=7.2, 7.6 Hz, H-7), 7.01
(IH, t, J=7.2, 7.6 Hz, H-6), 4.56 (1H, d,
J=6.4 Hz, H-1), 3.24 (1H, dd, J=4.4, 16
Hz, H-4a), 3.15 (1H, s, H-3), 2.80 (1H, t,
J=14 Hz, H-4b), 1.61 (3H, d, J=6.4 Hz,
-CH,); "C-NMR (DMSO-d,, 100 MHz) &: 50.0
(C-1), 58.4 (C-3), 23.5 (C-4), 118.9 (C-5),
120.0 (C-6), 122.6 (C-7), 112.1 (C-8), 131.8
(C-10), 107.2 (C-4a), 126.6 (C-5a), 137.2
(C-8a), 171.4 (-COOH), 17.34 (-CH,) ., LI L%k
Pk [17] —3%, Bseh 1-H -1, 2, 3,
4- DU R IBR-3-FRTR



2020 4F 11 H
A2 11

R %

Chinese Traditional Patent Medicine

November 2020
Vol. 42 No. 11

k&Y 4. % @B K, HR-ESI-MS m/z.
785.216 5 [ M-H ]7,'H-NMR ( DMSO-d,, 400
MHz) &: 12.62 (1H, s, 5-OH), 7.81 (1H, s,
H-2'), 6.92 (1H, d, J=8.4 Hz, H-5"), 7.68
(IH, d, J=17.6 Hz, H-6'), 6.44 (1H, s, H-
6), 6.85 (1H, s, H-8), 5.74 (1H, d, J=5.2
Hz, H-1"), 4.62 (1H, d, J=7.6 Hz, H-1"),
5.56 (1H, s, H-1"), 1.11 (3H, d, J=6.0 Hz,
H-6"), 3.85 (3H, s, -OCH,); "C-NMR ( DMSO-
dy, 100 MHz) &: 156.6 (C-2), 133.3 (C-3),
177.7 (C-4), 161.0 (C-5), 99.5 (C-6), 161.7
(C-7), 94.7 (C-8), 156.0 (C-9), 105.7 (C-
10), 120.8 (C-1"), 113.1 (C-2"), 147.3 (C-
3'), 55.9 (3’-0CH,), 150.2 (C-4"), 115.5 (C-
5'), 123.2 (C-6"), 98.4 (Gle-C-1"), 82.1 (C-
2"), 76.6 (C-3"), 69.6 (C-4"), 76.7 (C-5"),
60.6 (C-6"), 103.6 (Gle-C-1"), 74.4 (C-2"),
76.9 (C-3"), 70.2 (C-4"), 77.5 (C-5"), 60.9
(C-6"), 98.3 (Rha-C-1"), 69.9 (C-2"), 70.4
(C-3"), 71.7 (C-4™), 69.9 (C-5"), 18.0 (C-
6", i EHEWES Sk [16] —2, SR R
ZEH-3-0-B-D-FL HE-7-0-a-L- FRZWHTT

k&Y 5. ¥ @B K, HR-ESI-MS m/z:
609.146 8 [ M-H ]",'H-NMR ( DMSO-d,, 400
MHz) &: 12.59 (1H, s, 5-OH), 7.53 (1H, s,
H-2'), 6.84 (1H, d, J=8.0 Hz, H-5'), 7.55
(IH, m, H-6"), 6.19 (1H, d, J=2.0 Hz, H-
6), 6.38 (1H, d, J=1.6 Hz, H-8), 5.34 (1H,
d, J=6.8 Hz, H-1"), 4.38 (1H, s, H-1"),
0.99 (3H, d, J = 6.4 Hz, H-6"); "“C-NMR
(DMSO-d,, 100 MHz) §: 156.4 (C-2), 133.3 (C-
3), 177.4 (C-4), 161.2 (C-5), 98.7 (C-6),
164.1 (C-7), 93.6 (C-8), 156.6 (C-9), 104.0
(C-10), 121.6 (C-1"), 115.2 (C-2"), 144.8 (C-
3'), 148.4 (C-4"), 116.3 (C-5"), 121.2 (C-
6'), 100.8 (Rha-C-1"), 74.1 (C-2"), 76.5 (C-
3"), 70.6 (C-4"), 75.9 (C-5"), 68.3 (C-6"),
101.2 ( Gle-C-1"), 70.0 (C-2"), 70.4 (C-3"),
71.9 (C-4"), 67.0 (C-5"), 17.8 (C-6"), Lk
Bl 5ok (18] —2, HEENM T,

fE &Y 6. ¥ @ B K, HR-ESI-MS m/z.
477.104 3 [ M-H ]7,'"H-NMR ( DMSO-d,, 400
MHz) 8: 7.95 (1H, d, J=2.0 Hz, H-2"), 7.49
(1H, dd, J=2.0, 8.8 Hz, H-6'), 6.92 (1H,

d, J=8.0 Hz, H-5'), 6.45 (1H, d, J=2.4 Hz,
H-8), 6.21 (1H, d, J=2.0 Hz, H-6), 5.58
(1H, d, J = 7.2 Hz, H-1"), 3.84 (3H, s,
-OCH,) ; "C-NMR (DMSO-d,, 100 MHz) §: 156. 4
(C-2), 133.0 (C-3), 177.4 (C-4), 161.2 (C-
5), 98.7 (C-6), 164.2 (C-7), 93.7 (C-8),
156.3 (C-9), 104.0 (C-10), 121.1 (C-1"),
113.5 (C-2'), 146.9 (C-3'), 55.7 (3'-OCH,),
149.4 (C-4'), 115.2 (C-5'), 122.0 (C-6"),
100.8 ( Gle-C-1"), 74.3 (C-2"), 77.5 (C-3"),
69.8 (C-4"), 76.4 (C-5"), 60.6 (C-6"), UL %k
PES3CcHk [19] —28, BEE N5 RER-3-0-6-
D-H%I AT

3.2 PR RS B4 43 AL UPLC-QTOF-
MS Xof 38 58 7= Y A i AR SR AT AR A By
BT, 38 25 X B L R G SRR 1 o B 1
o txt b, 7551 38 AR O/ B4 B [ M BT (5 .,
YE 30 ME A, WL 1, BV R i
RS S i, R 1,

K1, 6,9, 14, 17, 18, 21, 22, 24, 26,
28, 29, 32, 35, 55X AN AR BE B[R] RS R
w5 BAAE, 3595 %€ N pedunculagin | stachyurin |
hippophaenin B, 1, 2, 6-=-0-% & [ F£-B-D-t
MR 50 6 2 B L S LR R -3-0-BBE-7-0- RS T
KRR | LR . 5 2K -3-0-# & B-7-0-
BUZERELR . M R-3-0-ZE /. M. K
iy, 5 M2 R3-0-H M. Mk, 7R

W2 BRI RIKFEMATFT R, HilESF T
W m/z 577.137 4 [M-H]~, #EWr H 45 FXH
CyHy0,,, MS/MS i & v A B W A9 Retro-Diels-
Alder (RDA) HHE/™ A=Y m/z 289 [ M-H-289]",
407 [ M-H-170], 425 [M-H-152] A B T8
B, 530k [19-20] HiEM B B T RKFIEE R
FRRFIE T B R — 3L,

U 3 LSRR . FHfEST B U m/z 289.072 3
[M-H], #EWr H X8 C,H, Oy, YL m/z
289. 072 3 VE R Bk B F HEAT ik o #r, ik &l
HWERE m/z 125, 179, 203, 245 iR BFEE.,
WO A LASER

U 5 2 V& B T Ik L7 0 ik 6 R Y LA 4
Wi, HUES T B8 m/z 633.074 8 [M-H] ", #f
WrH 7k €, H,,0,,, MS/MS % K A B &1
m/z 275, 301, 463 & 158, 5 CHkirfiiE
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1 DBRAREBALILEY UPLC-QTOF-MS # 7l 45 R
Tab.1 Detection results of compounds in different parts of H. rhamnoides by UPLC-QTOF-MS

S5 tp/min [M-H]C MS/MS RE-S %t/ CELIE S
1 2216 783.0715 249.039 8,275.019 5,300.999 5,302.002 5,481.0622  C33H,,05 pedunculagin v vV
2 2.806 577.1374 125.024 0,289.072 2,407.078 5,425.087 4 CaoHpe01, B BRI ZRIAFALE R VARVARY
3 3,578 289.0723 125.024 3,179.037 0,203. 071 2,245.081 6 CysH, 06 LSRR v vV
4 3,941 325.0939 119.050 2,145.029 8,163.039 5 CisHs05 K v vV
5 4.305 633.074 8 275.0189,300.999 3,463.052 6 CopHyn0g R ATFREEIL- 7S FR AL F LI A 4 b vV oVox
6 5078 935.0833 275.0197,633.074 9,917.068 5 C4H5046  stachyurin vV VvV
7 5179 6251437 301.034 5,463.089 6 CyrH300; M E-3,7-—-0-F AR TT vV Vox
8 5360 447.1525 101.024 4,113.0252,161.044 9,269.104 1,401. 146 6 CsHc0,, K v vV
9 5.397 1103.0862 275.019 4,633.075 5,783.073 4,935.082 6,1 059.099 4  C4H1,03; hippophaenin B Voox
10 5.769 771.2015 178.997 9,301.036 7,447. 091 3,625. 142 6 Ca3Hy00y Mt E-3-0-MLHE-7-0- R T v oV
11 5.814 431.1935 113.0242,153.092 5,205. 124 4 CioH305 A ARV,
125930 289.0721 125.024 3,179.034 5,203. 071 6,245.082 0 CysH 06 IR x

101.024 5, 113.023 5, 161.044 5,223.062 4,249.135 3,
13 6.035 427.184 4 Cietl3019 AH X
250.138 0,381. 178 4
14 6.127  635.0912 313.056 8,465. 068 5,466.071 3,467.074 4,483.079 3  CpHyp0g 1,2,6-=-0-3% 2 T-BEHE-B-D-I I 0 # 25 vV
15 6.316 755.2076 285.038 3,431.100 2,609. 149 4 CasHygOn0  LIZSER-3-0-KEHE-7-0- B2 HE T vV
16 6.352  463.0538 300.998 7 CoHy001, M Z-7-0- W vV
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Fig. 1 Total ion current chromatogram of different parts of H. rhamnoides
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