#j554  Acta Pharmaceutica Sinica 2025, 60(7): 2263-2270 .+ 2263 -

ERMICH AN REE XU EY

REFE, KFFE, kg, BRE2%"? IEEY, GITAEY, BB #EY
(1. VTR TR BR 2 K2 2524 08, T KRN 450046; 2. FRWPZERG B 25 15 76 44 30 3 3 Bir [5) €138 A0, T 5 B 450046)

K D101 KLY W T 1% . ODS < Sephadex LH-20 25 4% € 1% DL % - 1) 4 UM 25 BIAR (3 79 25 AR
s LA SR SRR AT RG0S B 2k, 155 9 MR E R A . B BRI I 5777 (1D NMR.2D NMR,
MS 25) %5 5E 45 49 53 51 N laricetrin-3-O-f-D-7 %) i - 7-O-[(4""'- ;e TR 2 5 P A I8k 028 ) - - L- BRL 2 W (177" —6"")]-B-D-7ii
BIHEE (1)~ (28)-Mh JE 2 -5-0-a-L- B 2R (1" —6"")-B-D-4 & HEE (2)~ 111 Z3W)-3-0-VEMBET (3) Ml 2 -3-0- =& b
H (4) R RAER-3-0-EEWE (5). 1L &M-3-0--D-F1 % HE-(1>4)-0-L-BRAHEE (6) A 57 3 -7-0-4-D-F E HEE (7).
(25)-helichrysin A (8).2"-O--D-glucopyranoside (9). &40 1F1 2 PN (¥ 3B 17, 4370 iy 44 D9 M Ac 56 B 1 A F1
BT B, 1 &9 6 719 15 R B AL A 43 B 15 3. X80 43 1h B W3R AT o= 2 3 0 IR0 #0137 1k i e, &5 SR B
IR, B 9 ] a7 B0 B EAA — 2 MRS E, 1C,, 4 (76.14 + 4.64) pmol L'

SRR PR ALMAC A AR Oy BT MAT SR A o R T T A )

FE 52 S: R284 ERFRIZED: A NEHRES: 0513-4870(2025)07-2263-08

Two new flavonoid glycosides from the fruits of Lycium ruthenicum Murr.
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Abstract: Nine flavonoid glycosides were isolated from water extract of the fruits of Lycium ruthenicum
Murr. by using various chromatographic methods, including D-101 macroporous adsorption resin, silica gel, ODS,
Sephadex LH-20 and semi-preparative HPLC. The structures of the isolated compounds were identified as laricetrin-
3-0O-f-D-glucopyranoside-7-O-[4""-O- (E) -p-coumaroyl- a-L-rhamnopyranosyl-(1""""—6"")] - f-D-glucopyranoside
(1), (28)-naringenin-5-O-a-L-rhamnopyranosyl(1"’—6")-f4-D-glucopyranoside (2), kaempferol-3-O-robinobioside
(3), quercetin-3-O-rutinose (4), isorhamnetin-3-rutinoside (5), kaempferol-3-4-D-glucopyranosyl(1—4)-a-L-rham-
nopyranoside (6), prunin (7), (25)-helichrysin A (8), 2'-O-f-D-glucopyranoside (9) by spectroscopy methods (1D
NMR, 2D NMR, MS, etc.). Compounds 1 and 2 were new flavonoid glycosides, named lyciuflavonoid A and
lyciuflavonoid B. Compounds 6 and 9 were isolated from L. ruthenicum for the first time. Compound 9 has an
inhibitory effect on a-glucosidase with an IC,, of (76.14 + 4.64) umol-L™".
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WM A (Lycium ruthenicum Murr.) N 56 B
(Solanaceae) MIfC J& (Lycium) ZFEAEZRIFEKR, 25
A5 T o [ VG A6 5 b A SR A X ™M, ¥ (4 E R 25
BN R FBE % 42 35 A BR AR ) 5 U = S )i 2k “ R
MR H M IO ARG B IR T O B 0 I
HEAP AFEEERE" . IR BE PR FT R ) R
B TR R EoE 71 A AN /1R RN 112N 7 2 N S N 7118 =4
2O B RS T A BRI ER . AR
MARHBRMLH EESHEW TR ANERER
FTEED H W A0 B W RS e 2% 2R A= ™)
HEE Ay, Forb L2 BB RIAE 7 22 28 v 3 3 B 2 20k
gy, BRTCH 27 . ©F TR R B, B R
TR I X o~ %0 B 1 B B A B AR L, IR R
B T AR 2 N 3R A AR R A B — 5 ) - B
Tl A0 o813 1, (R DR IR A 2 A0 11 o T 5 0 T T
P PRI 6 180 A DL SCRR TR o AR DR T 0 T
B AC A Hp A AT SR S R Ak S R AT T RS AR,
A A o R 1Y) o R ] W A o)
R AR AT 24 R R P R I — B T R R, AR sk
I8 0f 28 SR AT SR SRR AT AL 2 LA B AL, SR AR
E T OB RA AW (B 1), EFE 2 ANH A B
H laricetrin-3-O-f-D- 4 %] il 2 -7-O-[(4""'- J]g A0} #2 5
A HE LI )-a-L- B 2= W (177 —6"")]-B-D- i & B (1)
(28)-H f F -5-0-a-L- B2 (1"—6"")- B-D- i %) b5 H
(2) F2 N M 2B FEM AT 3 B A 3 1 2 I Ll 2%
W} -3-0-p-D- % %) B - (1—4)-a-L- . 2 BEAF (6).2"-0-
B-D-glucopyranoside (9). &1 5L5 45 KR, (L& 9
XoF o= %) B E IR — i M E 1, 1C,, 9 (76.14 +
4.64) pmol-L™.

RO o ,
O /\@,O (e}

FER5118
1 #WEE

A1 N EAR, [a]? -12.5 (¢ 0.01, MeOH).
HAMEE (UV) oz & P7E 211,268 #1314 nm b
B R, 20488 (IR) S B BIE (3 414 cm™), 3
(1694 cm™) FIZEIK (1 598 em™) AIFFAEWR Y& . HR-
ESI-MS %5 Hi i 7 7 55 71§ m/z 971.242 9 [M+Na]", i}
B N 971.242 8 [M+Na]', #Elll 4>+ x0h C ,H,0,,, &
PRI 920, 464411 'H NMR (500 MHz, CD,0OD)
(R DR LERE R —HRAMEEAE S [0,
7.55(1H,d,J=15.8 Hz, H-7"""), 6.27 (1H, d, J=15.8 Hz,
H-8"")], = MR FARE K AE T [0, 7.51 QH, d,J =
8.0 Hz, H-2""", 6", 6.84 (2H, d, J= 8.0 Hz, H-3"", 5""")]
AR 1,3,4,5- W IR RN A S 5 [7.57 (1H, s, H-
2", 7.28 (1H, s, H-6")] 1 [6.60 (1H, s, H-8), 6.43 (1H, s,
H-6)]. b4k, 'H NMR i 5 5137 X d s = /> i iy ik
A5 5 [0, 5.44 (1H, d, J = 7.1 Hz, H-1"), 5.02 (1H, d,
J=7.1Hz, H-1"")] 1 [4.60 (1H, d,J= 1.7 Hz, H-1"")] PA
F—HERSAES [3.91 BH, s, 3-OCH,)]. “C NMR
(125 MHz, CD,0D) i 3£ 7R 43 Mk (5 %5, 454 HSQC,
VA Ja 2y P9 2E AL e 1 e R R 1S 5 (6 103.4, 77.7, 76.9,
78.2,71.2,62.3) F1 (5. 101.4,74.6,76.9,71.0,75.9, 67.7),
— R RS S (0. 102.0, 72.2, 70.3, 75.1, 67.8,
17.6) PA Je — 41 e Kxf 22 2 W EE IR | BX il {5 % (6,
169.2, 161.2, 147.0, 131.4x2, 127.2, 116.9x2, 115.3).
B LUl LW S, BE A& 16 M S, B — it
A5 T (0. 179.4), 12075 HHKAS T (6. 164.6, 162.5,
157.8, 148.8, 146.3, 139.0, 121.6, 111.2, 107.4, 107.2,
100.9, 95.8), MAME A RIE T (0. 159.2, 135.5) Fil—

HO 1
OR, O =
HO' OH

R, R» R, R, OH
3 H rhamnopyranosyl-(1"'—=6")--D-glucopyranosyl 7 D-glucopyranosyl H 9
4 OH rhamnopyranosyl-(1"'—=6")-#D-glucopyranosyl 8 H D-glucopyranosyl
§ OCH; rhamnopyranosyl-(1"'—=6")--D-glucopyranosyl
6 H glucopyranosyl-(1"'—=4")- a-L-rhamnopyranosyl

Figure 1  Structures of compounds 1-9
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AR IEAE S (0. 57.1). LA L NMR {5 24L&
VI — N B R R A A, 3 — 2 5 SO R GE
(R RE AT % A AT, B A A0 1 I8 M laricetrins
254 &% 1 1 2D NMR ('H-'H COSY . HSQC.
HMBC #fINOESY) ¥ 15 2, Xk &9 1 i E(s 5 it
TR (). fFEAAY1 K HMBC %+ (K 2), H-
7 C-2m/C-9", H-8"" 5 C-1""/C-9"" LA Jk H-2"""
5 C-4""/C-6""/C-T" AP AEIE B AR 5, i 'H-'H

COSY i (& 2) o H-2""/H-3"" \H-7"/H-8"" {7 1F. If]
FHR, UEWIAL & W0 1 T A7 A8 S 200 Fa 5k A EE IR Fr B
Ik 4k, H-6 5 C-8/C-10, H-8 55 C-6/C-10, H-2' 5 C-2/C-
4'/C-6', H-6' 5 C-2/C-2'/C-4' L\ } 3'-OCH, 55 C-3' {7 1
KAz HMBC AH R A5 5, 454 NOESY i 1 3'-OCH,
5 H-2'[8] i) NOE A %A5 5, #t — Bk T &1 1
1 JC AN laricetrine  BEAN, FRZEHE E B H-4"" (6, 4.88) 5
C-6"" (6. 17.6)/C-9"" (5. 169.2) f7-1E B B FEAH 2, 1t

Table 1 'H and "C NMR data of compound 1
o, 1 (CD,0D) 1 (DMSO-d,)
Oy 8 Oy 28

2 159.2 157.1

3 135.5 133.3

4 179.4 177.5

5 162.5 160.9

6 6.43 (1H, s) 100.9 6.43 (1H, d, J=2.1 Hz) 99.8

7 164.6 162.8

8 6.60 (1H, s) 95.8 6.66 (1H, d, J=2.1 Hz) 94.4

9 157.8 155.9

10 107.4 105.5

1’ 121.6 119.5

2 7.57 (1H, s) 107.2 7.45 (1H, d,J=2.1 Hz) 105.8

3 148.8 147.6

4 139.0 138.0

5' 146.3 145.5

6 7.28 (1H, s) 111.2 7.16 (1H, d, J=2.1 Hz) 109.8
3-OCH, 3.91 3H, s) 57.1 3.83 (3H, s) 55.9
Gle-1" 5.44 (1H,d,J=17.1 Hz) 103.4 5.54 (1H,d,J=7.1 Hz) 100.8
2" 3.53 (1H, m) 77.7 3.26 (1H, m) 76.5

3" 3.45 (1H, overlapped) 76.9 3.26 (1H, m) 75.7.

4 3.42 (1H, m) 78.2 3.38 (1H, overlapped) 77.1

5" 3.71 (1H, m) 712 3.72 (1H, d, J= 11.0 Hz) 70.4

6" 3.85 (1H, m) 62.3 3.72 (1H, d, J=11.0 Hz) 60.5

3.69 (1H, d, J=11.2 Hz) 3.65 (1H, dd, J=11.0, 2.0 Hz)

Gle-1" 5.02 (1H,d,J=7.1 Hz) 101.4 5.04 (1H,d,J=7.1 Hz) 99.3
2m 3.47 (1H, m) 74.6 3.25 (1H, m) 73.4

3" 3.87 (1H, m) 76.9 3.70 (1H, overlapped) 76.4

4m 3.71 (1H, m) 71.0 3.53 (1H, m) 70.3

5 3.55 (1H, m) 75.9 3.53 (1H, m) 74.2

6" 3.83 (1H, dd, J= 10.8, 6.2 Hz) 67.7 3.72 (1H, d,J= 11.0 Hz) 65.9

3.52 (1H,d,J=10.8 Hz) 3.50 (1H, overlapped)

Rha-1"" 4.60 (1H, d,J=1.7 Hz) 102.0 4.51 (1H,d,J=1.7 Hz) 100.4
2mm 3.50 (1H, overlapped) 722 3.53 (1H, m) 68.2.

3 3.71 (1H, m) 70.3 3.66 (1H, overlapped) 69.6

4" 4.88 (1H, overlapped) 75.1 4.76 (1H, t, J= 9.6 Hz) 74.2

5 3.58 (1H, m) 67.8 3.51 (1H, overlapped) 66.2

6" 0.88 (3H, d, J=6.2 Hz) 17.6 0.80 (3H, d,J=6.2 Hz) 17.1
| 127.2 125.1
20 7.51 (1H, d, J = 8.0 Hz) 131.4 7.54 (1H, d, J = 8.5 Hz) 130.3
3 6.84 (1H, d, J= 8.0 Hz) 116.9 6.81 (1H, d, J= 8.5 Hz) 115.8
4" 161.2 159.7
5 6.84 (1H, d, J= 8.0 Hz) 116.9 6.81 (1H, d,J= 8.5 Hz) 115.8
6" 7.51 (1H, d, J = 8.0 Hz) 1314 7.54 (1H, d, J = 8.5 Hz) 130.3
7 7.55(1H, d, J=15.8 Hz) 147.0 7.50 (1H, d, J=16.0 Hz) 144.7
8" 6.27 (1H, d, J=15.8 Hz) 115.3 6.24 (1H, d, J=16.0 Hz) 114.3
9" 169.2 166.3
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) BR 220 16 C-47 1 5 e Aot 2 2 R RE R 11 C-9"' 1
T BR B AR . BRI 2 H-17" (6, 4.60) & £ b
Glc 1) C-6"" (6. 67.7) A7-AE B I FEAH ¢, i B F 4= B
H1H %) % Gle I E#E 77 202 C-1""—C-6"" & e . Hi
%) B Gle T % H-1" (6, 5.44) 57 J0H) C-3 (J,. 135.5)
AF1E I S FEAH O A5 45, Ul WA &1 Gle DEBAEF T
3fibg L. A1 LLCD,0D A IR ) HMBC i
w3 2 0 Gle T o 2 405 e 2 TR) o HH 3B 2 (1 A
KAZ T, (A A R T TE 2 0 B 2R A0 S YT B
B EF B O R T E AL M = X B ), A G
Y1 7T C-7 b F AR 1 = 3 X B 8 1 6 5.0, 7] H)
Witk &0 11 C-7T AL s « it — IRl Bk 45
W I IE B i, 452 F DMSO-d, R 75 77 58 Xk &9 13k
177 BN . 24L& 1 DL DMSO-d, N 7 IR (1)
HMBC i 7, W %2 21 5 % B Gle TR I 25 & H-1"" (6,
5.04) 56 C-7 (5. 162.8) F-TE W & A KAZ 5, IEW]
% W Gle THEREAEHF 70 7 A0k b o M 30 7 70 4 iy 5%
AMEAHE (= 7.1 Hz M J,_ .. = 7.1 Hz) A i &
FOAH XA 2 Dy p A 2R, AR A B2 W i ik S A A B
(Jy = 1.7 Hz) AT 52 FAE R BN o i B0, Kk
BT IR KR AT AL SE LR, 2 J5 5 D-H & D-
B 25 0 R0 L- B 2SI b oA b AT ZE W E 4T LC-MS 437,
Wi a pE X R oy DAL, RZERELA T RN L
M g2 AL EE R, e &Y 1A laricetrin-3-O-
B-D-1 EHE L -7-O-[(4""- ] XS 2 35 P A e 5% )-ar- L- B
A BE (1" —6"")]-B-D-i % BE 1, {laricetrin-3-O-4-D-
glucopyranoside-7-O- [4"" -O- (E) -p-coumaroyl- o -L-
rhamnopyranosyl-(1""—6"")]-B-D-glucopyranoside)}, i
2 NMIAR E R FF A (lyciuflavonoid A).

&2 NEEEEAE, (0] -6.43 (c 0.01, MeOH).
H AN HE (UV) R iZAA A P TE 204 1367 nm A
B . Z0AN 6 (IR) Eon A #%E (3 367cm™) Al
R (1 606, 1 519 em™) FRFAET L. HR-ESI-MS 45
HHE > T B T 0§ m/z 603.168 1 [M+Na]®, i+ EAH A
603.168 4 [M+Na]’, #Eill 731 X~ C,,H,,0,,, AHIFIEE
N 12. A2 ) 'H NMR (500 MHz, CD,0OD) i i

(K2 MM XILEIR AR EKFAFS [0,
7.30 (2H, d, J= 8.4 Hz, H-2', 6'), 6.80 (2H, d, J = 8.4 Hz,
H-3', 5")] f1—~1,3,4,5-WUBUR KR E(E 5 [6.31 (1H,
d, J=2.2 Hz, H-6), 6.04 (1H, d, J = 2.2 Hz, H-8)]. It
Ab, 'H NMR 3% 337 Xk 5o A B i 56 S0(5 5
[4.79 (1H, d, J = 1.7 Hz, H-1"")] 1 [5,, 4.74 (1H, d, J =
7.5 Hz, H-1")] DL — MR HFEEAE S [5.29 (1H, dd, J =
13.0, 3.0 Hz, H-3)], — 41 W F JE & 15 5 [2.95 (1H, dd,
J=17.4,13.0 Hz, H-3b), 2.66 (1H, dd, J = 17.4, 3.0 Hz,
H-3a)]. “"C NMR (125 MHz, CD,0D) i 3t & 75 27 4
WA %, 454 HSQC, HIE N —dHE & MR E S (O,
104.8, 74.1, 77.6, 77.2, 72.1, 69.9) 1 — 2H §3, 2= ¥ JE
55 (0. 102.5,72.3,71.4,74.7, 67.8, 18.0). BrELL L
A 5, BFIR 15 MRS 5, B —MRIERE S (6,
192.6), 12475 &GS (6. 166.7, 162.9, 162.5, 158.9,
131.3, 128.9x2, 116.3%2, 105.7, 102.0, 100.4), — K H
AT S (0. 80.0) F1—ANEH IS 5 (5. 46.3). LA
ENMR 5 BN EY 2 N—A A HEAE RS
W, 1t — 0 5 SCERU R AE 0 B 24T 0 B A A, 6 e Ak
G2 M .

ZEA LA 2 52D NMR (‘H-"H COSY .HSQC Al
HMBC) (5 &, S AW 2 A G 53T 7 1H)E
(£2). LG 21 HMBC i (K 2), H-6 5 C-8/
C-10, H-8 55 C-6/C-10, H-2'5 C-2'/C-4'/C-6'LA Jt H-2 &5
C-3/C-4/C-2', H-3 5 C-2/C-4 fFE M KA 5, &5 &
'H-'H COSY i+ H-2/H-3 \H-2"/H-3'17-1E f A 3, #E—
AR TG 2 I T AR FR . A, /£ HMBC i
HRR S RE LR 5L H-1 (0, 4.79) S5 AT RE K C-6" (6,
69.9) 7 1E B I R AR OC, 15 B B 2 0 R 7 W 1Y)
77 A C-1""—C-6" 142 . i %) B i 2 H-1" (6, 4.74)
510 C-5 (6, 162.5) A 1E B R FR AR OC, i BH 4 4
B REAE T e S ARk b . R R 454 C-6 1 C-8
A 2= A0 53l MR % 8)) 1 6 4.8 Fil 4.1, ik — ik
B G0 2 1) C-5 467 T2 OB 71190 R 403 i o ik &0 1)
Baw s HE T, =75Hz, RZHEJ, . = 1.7 Hz),
S T T 2 R AN ) B Ry A Y, GRS B AE X A A ok

'H-'H COSY =—

HMBC

NOESY + "%

Figure 2 Key 'H-'H COSY and HMBC correlations of compounds 1 and 2 and key NOESY correlations of compound 1
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Table 2 'H and "C NMR data of compound 2 (CD,0OD)

2
No. 5 5
2 5.29 (1H, dd, J = 13.0, 3.0 Hz) 80.0
3 2.66 (1H, dd, J=17.4, 3.0 Hz) 46.3
2.95(1H, dd, /=174, 13.0 Hz)
4 192.6
5 162.5
6 6.31 (1H,d, J=2.2 Hz) 102.0
7 166.7
8 6.04 (1H, d, J=2.2 Hz) 100.4
9 162.9
10 105.7
Iy 131.3
2’ 7.30 (1H, d, J= 8.4 Hz) 128.9
3 6.80 (1H, d, J = 8.4 Hz) 116.3
4 158.9
5’ 6.80 (1H, d, J = 8.4 Hz) 116.3
6’ 7.30 (1H, d, J = 8.4 Hz) 128.9

Gle-1" 4.74 (1H,d,J=17.5 Hz) 104.8
2" 3.51 (1H, m) 74.1
3" 3.57 (1H, m) 77.6
4" 3.46 (1H, m) 77.2
5" 3.38 (1H, m) 72.1
6" 4.03(1H, dd, /= 11.5, 2.0 Hz) 69.9

3.70 (1H, d, J=11.5 Hz)

Rha-1" 4.79 (1H,d,J= 1.7 Hz) 102.5
2" 3.91 (1H, m) 72.3
3 3.36 (1H,d,J=6.0 Hz) 71.4
4" 3.71(1H,d,J=3.2 Hz) 74.7
5 3.68 (1H, m) 67.8
6" 1.23 (3H,d,J=6.2 Hz) 18.0

U G5 2 IR KR R AT HEAC S, 2 5 5 D-i
%) W D= 525 W R L- B3 25 W 1) b oA b AT A 4T LC-
MS 73 Hfr, W 52 1 %) Bl L 0 A B D DR, B 2R A 3
BN LA, A& 42 () CD i 1E 302 nm 4b S 7R 471 1)
Cotton 2B (R m-n* BRIT 7 42), 7F 333 nm b &R IE
1 Cotton RN (B FE n-m* Bk 7= 2E), 5 SCHRI s &
F11k A W)(2S)-naringenin 5-O--D-glucopyranosyl(1""—
6'")-p-D-glucopyranoside — £, 1 B C-2 1) 46 X%} #4) 8 Ry
SHL, MBSk, CD W Tk B A T4, X
549 2 7 302 nm 4L ¥ Cotton 28— 2, i — P HE
WLL ESSIR I IERYE. SiE U EEEMERGY2 A
(28)-Hil1 ¢ 3 -5-0-a-L- 2 HE (1" —6")-p-D- T E HE 1T,
[(2S) -naringenin-5-O- « -L-rhamnopyranosyl(1"" —6"") -
B-D-glucopyranoside], fir % 4 #4235 fil # B (lyciufla-
vonoid B).
2 o-AEEEREAAFER

S 45 SR BIAE W46 R % 50.0 pmol L B, b
EY 349 BAT 55 1Y o 40 0 I 00 A 1, A A
TN (10.75 £ 1.72)% (16.62 = 1.69)% 1 (45.53 +
229%. LAY 1.2.5.6 F1 8 #I il Z 35 /N T 5.00%.
S 490 1) 3 S50 B AL 4 0 9 HE— 5 TR, L 1C, My
(76.14 = 4.64) pmol-L™"o FH 4 X & Z5H} i R AR R R

10.0 pmol-L™ I, 4111 % Jy (69.88 = 2.07)%, 1C;,
(5.61 £0.27) umol-L™"'s 1b&) 7 ¥ o7 %5 1 EF B 400 1
T A SCER YR IE, L IC, N (317 £2.12) pmol-Ls

SCIGER Sy

BrukerAM-500 MHz #% i 2L 41 1% FH 5 1% L e
X (TMS N bx, 7 [E Bruker 23 &); TripleTOF 6600 %
e ROV A € — R o S I A A (36 [ ABSCIEX);
FRUE B LC-52 B 2= i) £ VUM 8 i 4 (I 28k i
LR IR A 7]); RE-5210A AL i 258 K AL (i
SRAEAANER) ); LCS52 B iy s i) 46 W AH € ik A (FR 1S 80
JEAE SR AT BR 2 |, SP-5030 24 2 ] 4% 4 w5 1 vk
7%, UV200 T 22 46 25, Easychrom 2 €233 T 4f k),
3%+ S (Herbsil C18 Plus, 10 mm x 250 mm, 5 pm)
A1 C,, ODS H: i A KL (50 pm, H A YMC A FRA 7)),
2 (00 e S GF254  FE (il i i (200~300 H, 5 %
W1 1.)); Sephadex LH-20 (Pharmacia Biotech 2
#); RP-C18 (40~60 pm, YMC); K FL % Fft B g D101;
A3 BT F I € I (R TT DU ARG 4B A0 22 A IR &
w); HAm AR B T o o7 BE RS LR 4-
nitrophenyl a-D-glucopyranoside 1 BH 4 %} i quercetin
YIS H Sigma A

MR R E T 2022 9 AR A HIREEAR
Hby, 22V T R 24 K2 2 5 o R B T B0 4 e R R
AT JE AE ) 22 R AMIAT Lycium ruthenicum Murr. [f) 1
RS, SEIEREAS (20220906A) 75 T30 1 v 5 24
KRR A= .
1 =SS

LM AT 1 RS2 30.00 kg, 48 K A TR A 23R
U3 IR, BEIR S s, I 81T BIUE R, 258 18 H /K V6 ke 75
PR3 VR, BFIR 15 mine & 5 I, R WK 45, 15 5 5
2E 26.14 kg 12 EH KIRE, 2 KL # g D101
FELE 73 B, IR 7K < 50% 2B .95% 2 B EAT Ve,
15 37K P i A2 20.00 kg 50% £ 5 36 Bt BB A7 2.33 kg
95% L BE VLI AL 152.50 go 50% . % 3 Bt 5B A in 7K
TR, PR IR A R AL BB g D101 A €1 43 B9, 4k Ik H
K 10% 2 1% . 30% 2. 1% . 50% 2% . 70% 2. F% . 95% £,
R AT Ve b, 19 21 55 = OK P i 3B 47 1.00 kg 10%
B it 3B 100.96 g430% £ BE VL it 547 200.48 2.50%
T i B A7 500.25 g\ 70% 2. T 3 it 6 457 20.26 g+
95% Z B e B #87 10.50 go &5 Y K L B B A1
50% LB AL IR B (500.25 g) 47 K ODS £ i
I3, ARV F 7K (10%—100%) B Hef, 752 6 4
Wil (Fr. A~Fr. F). Fr. B (40.2 g) £ itk 70 B ik
WH & P hi-H B (400100 1) BT, IF4 )2
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KiK, 75 4 M4 (Fr. B-1~Fr. B-4): Fr. B-1 (800.5 mg)-
Fr. B-2 (1.5 g).Fr. B-3 (2.2 g).Fr. B-4 (6.5 g). Fr. B-1
(800.5 mg) 4 H [ ¥4 fift )5 it — P 4 Sephadex LH-20
kA 03 4y 518 3 AN (Fr. B-1-1~Fr. B-1-3),
Fr. B-1-1 (200.8 mg) £ ffi] % % HPLC #l| & (FEE: /K =
30:70) B4k 59 2 (t, = 19.20 min; 4.30 mg). 8 (¢, =
33.10 min; 23.40 mg). 9 (¢, = 35.20 min; 2.56 mg).
Fr. B-1-2 (150.6 mg) £ il % 4 HPLC #i| & (WK =
28:72) 144 AW S (¢, = 22.24 min; 7.82 mg). 6 (¢, =
28.23 min; 20.82 mg). 7 (¢, = 40.60 min; 19.30 mg).
Fr. B-1-3 (200.4 mg) £ i % 4 HPLC #l| & (W EF K =
28:72) 144 5 3 (¢, = 22.24 min; 3.52 mg). 4 (¢, =
28.23 min; 4.82 mg).1 (¢, = 40.60 min; 60.30 mg).
2 FEHEE

EWL EERE K, 5% T HEE,; UV (MeOH)
... (log &) 211 (3.59), 268 (3.28) 1 314 (3.43) nm; IR
v, 3 414,2 910, 2 830, 1 694, 1 598, 1 515, 1 494,
1339,1202,1167,1017,833 cm™; '"H NMR (500 MHz,
CD,0D) f1"°C NMR (125 MHz, CD,0OD) %% . % 1,
HR-ESI-MS m/z 971242 9 [M+Na] * (i B 1 A
C,H,,0,,Na", 971.242 8).

&2 EaOlEE, 5% T HE; UV (MeOH)
2. (log &) 204 (3.87), 367 (3.18) nm; IR v__ 3 367,
2930, 1 606, 1 519, 1 448, 1 362, 1 217, 1 066, 977,
899 cm”; '"H NMR (500 MHz, CD,0D) #1"”C NMR
(125 MHz, CD,0D) #{ #i& W. % 2, HR-ESI-MS m/z
603.168 1 [M+Na]" (i1 5/6 4 C,,H,,0,,Na’, 603.168 4).

WEMI  EEBR, 53T HEL, ESI-MS m/z 617
[M+Na]*, % T X~ C,,H, 0, 'H NMR (500 MHz,
CD,0D) 4, 8.05 (2H, d, J = 8.5 Hz, H-2', 6"), 6.87 (2H,
d, J = 8.5 Hz, H-3', 5'), 6.31 (1H, d, J = 2.0 Hz, H-8),
6.13 (1H, d, J = 2.0 Hz, H-6 ), 5.06 (1H, d, J = 7.2 Hz,
H-1"), 451 (1H, d, J = 1.7 Hz, H-1""), 3.80-3.23 (10H,
m, H-2"-6", H-2""-5""), 1.13 (3H, d, J = 6.2 Hz, H-6"").
“C NMR (125 MHz, CD,0D) 6. 159.2 (C-2), 135.5 (C-
3), 179.1 (C-4), 163.1 (C-5), 100.7 (C-6), 166.8 (C-7),
95.5 (C-8), 158.6 (C-9), 105.3 (C-10), 122.7 (C-1"),
132.3 (C-2', 6"), 116.1 (C-3", 5"), 161.5 (C-4"), 104.8 (C-
1), 73.1 (C-2"), 78.1 (C-3"), 71.4 (C-4"), 77.1 (C-5"),
68.6 (C-6"), 102.4 (C-1""), 72.2 (C-2""), 72.5 (C-3""),
74.0 (C-4""), 69.7 (C-5""), 18.0 (C-6""). VL E#¥¥E 5
RV O AR — 2, e LS R L AR -3-0- 1 R
LR

EMa EERBR, 5T HEL, ESI-MS m/z 633
[M+Na] ", 4 F 3 N C,,H,0,,c 'H NMR (500 MHz,

CD,0D) 8, 7.66 (1H, d, J = 2.2 Hz, H-2"), 7.62 (1H, dd,
J = 8.5, 2.2 Hz, H-6'), 6.86 (1H, d, J = 8.5 Hz, H-5"),
6.37 (1H, d, J = 2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-
6),5.08 (1H, d, J=7.7 Hz, H-1""), 4.51 (1H, d, J= 1.7 Hz,
H-1""), 1.12 (3H, d, J = 6.2 Hz, H-6""), 3.20~3.80 (10H,
m, H-2"-6", H-2""-5""). *C NMR (125 MHz, CD,0D) J_.
159.2 (C-2), 135.6 (C-3), 179.3 (C-4), 162.9 (C-5), 98.6
(C-6), 166.2 (C-7), 94.0 (C-8), 158.6 (C-9), 105.3 (C-
10), 123.5 (C-1"), 116.8 (C-2"), 145.9 (C-3"), 149.9 (C-
4", 117.6 (C-5"), 123.1 (C-6"), 104.8 (C-1"), 75.7 (C-2"),
78.2 (C-3"), 72.2 (C-4"), 77.2 (C-5"), 69.7 (C-6"), 102.4
(C-1"), 71.4 (C-2""), 72.1 (C-3""), 73.9 (C-4""), 68.6 (C-
5", 17.9 (C-6""). LA b ##s 5 SCBRPY 4 i £ A — 2L,
W G M R R -3-0- =B H .

&S EERK, 53T HEL, ESI-MS m/z 647
[M+Na]*, 4> ¥ N C,H,,0,, 'H NMR (500 MHz,
CD,0D) 6, 7.93 (1H, d, J = 2.2 Hz, H-2"), 7.61 (1H, dd,
J = 8.5, 2.2 Hz, H-6"), 6.90 (1H, d, J = 8.5 Hz, H-5"),
6.36 (1H, d, J = 2.0 Hz, H-8), 6.17 (1H, d, J = 2.0 Hz, H-
6),5.20 (1H, d, J=7.2 Hz, H-1""), 4.52 (1H, d, J= 1.6 Hz,
H-1""), 3.94 (3H, s, 3'-OCH,), 3.20~3.82 (10H, m, H-
2"-6", H-2""-H-5""), 1.09 (3H, d, J = 6.2 Hz, H-6"").
“C NMR (125 MHz, CD,0D) §,. 158.7 (C-2), 135.4 (C-
3), 179.1 (C-4), 163.0 (C-5), 100.0 (C-6), 167.4 (C-7),
952 (C-8), 158.6 (C-9), 104.6 (C-10), 122.9 (C-1"),
114.5 (C-2"), 150.9 (C-3"), 148.3 (C-4'), 116.1 (C-5"),
123.9 (C-6'), 102.5 (C-1"), 75.9 (C-2"), 78.2 (C-3"),
72.3 (C-4"), 77.4 (C-5"), 68.5 (C-6"), 100.4 (C-1""),
71.6 (C-2""), 72.1 (C-3""), 73.8 (C-4""), 69.9 (C-5""),
17.9 (C-6""), 56.7 (3'-OCH,). LA L% 5 kP4 &
BER = AENEMNRRER-3-0-ZFHH.

th&Pe HEMAK, 5T HEE, ESI-MS m/z 617
[M+Na]*, 4> T X~ C,H,0,,o 'H NMR (500 MHz,
CD,0D) d,, 7.75 (2H, d, J = 8.5 Hz, H-2', 6), 6.92 (2H,
d, J = 8.5 Hz, H-3', 5"), 6.41 (1H, d, J = 2.0 Hz, H-8),
6.23 (1H, d, J=2.0 Hz, H-6), 5.16 (1H, d, J= 1.4 Hz, H-
1), 430 (1H, d, J= 7.8 Hz, H-1""), 4.01 (1H, m, H-2"),
3.80 (1H, m, H-3"), 3.70 (1H, m, H-6""a), 3.65 (1H, d,
J=11.2 Hz, H-6""b), 3.43 (1H, m, H-4"), 3.42 (1H, m,
H-3""), 3.40 (1H, m, H-4""), 3.30 (1H, m, H-5"), 3.20
(1H, m, H-5""), 2.95 (1H, m, H-2""), 0.88 (3H, d, J =
6.2 Hz, H-6"). "“C NMR (125 MHz, CD,0D) §,. 157.0
(C-2), 135.4 (C-3), 177.6 (C-4), 161.5 (C-5), 98.8 (C-6),
164.5 (C-7), 93.8 (C-8), 156.5 (C-9), 104.2 (C-10),
120.4 (C-1"), 130.5 (C-2’, 6'), 115.4 (C-3', 5'), 160.0 (C-
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4'), 101.9 (C-1"), 70.2 (C-2"), 70.3 (C-3"), 81.9 (C-4"),
68.9 (C-5"), 17.2 (C-6"), 104.7 (C-1""), 74.5 (C-2""),
76.6 (C-3""), 69.9 (C-4""), 76.9(C-5""), 62.2 (C-6""). LA
L EHE 5 SCERPRGE B AR — B e A L
3 -3-0-p-D-% %) Wi -(1—4)-0-L- R A HE T

tEWT EEMAK, 5ET HEE, ESI-MS m/z 457
[M+Na]*, 7r ¥ X~ C,H,,0,,» 'H NMR (500 MHz,
CD,0D) 6, 7.33(2H, d, J = 8.4 Hz, H-2', 6'), 6.84 (2H,
d,J=8.4Hz H-3',5"), 6.22 (1H, s, H-8), 6.20 (1H, s, H-
6), 5.40 (1H, m, H-2), 4.99 (1H, d, J = 6.9 Hz, H-1"),
3.89 (1H, brd, J = 11.9 Hz, H-6"a), 3.70 (1H, dd, J =
11.9, 4.7 Hz, H-6"b), 3.49~3.34 (4H, m, H-2"-5"), 3.18
(1H, dd, J = 17.2, 13.0 Hz, H-3a), 2.77 (1H, dd, J =
17.2, 3.3 Hz, H-3b). C NMR (125 MHz, CD,0D) 4.
80.6 (C-2), 44.2 (C-3), 198.6 (C-4), 165.0 (C-5), 98.0 (C-
6), 167.1 (C-7), 96.9 (C-8), 164.6 (C-9), 105.0 (C-10),
130.8 (C-1"), 129.1 (C-2', 6"), 116.3 (C-3', 5'), 159.1 (C-
4'), 101.2 (C-1"), 74.6 (C-2"), 77.8 (C-3"), 71.1 (C-4"),
78.3 (C-5"), 62.3 (C-6"). LA L% ¥ 5 SCRkP 1R I8 2 A
— B, Wi A R B R -T-0-B-D-F H HE T

&8 WEMAK, 5T HEE, ESI-MS m/z 457
[M+Na] ", 4> ¥ X~ C,H,,0,,» 'H NMR (500 MHz,
CD,0D) 6, 7.28 (2H, d, J = 8.5 Hz, H-2', 6'), 6.80 (2H, d,
J=28.5Hz, H-3', 5"), 6.46 (1H, d, J = 2.2 Hz, H-8), 6.11
(1H, d, J = 2.2 Hz, H-6), 5.29 (1H, dd, J = 13.2, 3.0 Hz,
H-2), 475 (1H, d, J = 7.5 Hz, H-1"), 3.94 (1H, dd, J =
12.0, 2.0 Hz, H-6"a), 3.75 (1H, dd, J = 12.0, 5.2 Hz, H-
6"b), 3.54~3.42 (4H, m, H-2"-5"), 2.97 (1H, dd, J =
17.3, 13.2 Hz, H-3a), 2.68 (1H, dd, J = 17.3, 3.0 Hz, H-
3b). "*C NMR (125 MHz, CD,0D) ¢, 80.3 (C-2), 46.4
(C-3), 193.2 (C-4), 162.5 (C-5), 100.6 (C-6), 167.4 (C-
7), 99.7 (C-8), 166.7 (C-9), 107.1 (C-10), 131.1 (C-1"),
129.2 (C-2', 6"), 116.4 (C-3', 5'), 159.1 (C-4'), 105.2 (C-
1), 74.8 (C-2"), 77.3 (C-3"), 71.4 (C-4"), 78.8 (C-5"),
62.7 (C-6"). LA b H¥s 5 TR 18 B A — 3%, e
WAEYIN (2S)-helichrysin A,

& EEMAK, 5iET HEE, ESI-MS m/z 457
[M+Na]*, 7+ F X N C,H,,0,,» 'H NMR (500 MHz,
CD,0D) 4, 8.01 (1H, d, J = 15.5 Hz, H-8), 7.66 (1H, d,
J =155 Hz, H-7), 7.60 (2H, d, J = 8.4 Hz, H-2, 6), 6.83
(2H, d, J = 8.4 Hz, H-3, 5), 6.21 (1H, d, J = 2.2 Hz, H-
5",5.99 (1H, d, J=2.2 Hz, H-3'), 5.13 (1H, d, J= 7.4 Hz,
H-1"), 3.92 (1H, m, H-6"a), 3.75 (1H, d, J = 5.5 Hz, H-
6"b), 3.55 (1H, s, H-5"), 3.51 (1H, d, J = 8.4 Hz, H-3"),
3.43~3.46 (2H, m, H-2", 4"). “C NMR (125 MHz,

CD,0D) 4§, 128.5 (C-1), 131.7 (C-2, 6), 116.9 (C-3, 5),
161.1 (C-4), 144.1 (C-7), 125.9 (C-8), 194.5 (C-9),
107.4 (C-1"), 161.8 (C-2"), 95.7 (C-3"), 166.6 (C-4'), 98.4
(C-5"), 167.8 (C-6"), 101.8 (C-1"), 75.0 (C-2"), 78.5 (C-
3, 71.1 (C-4"), 78.6 (C-5"), 62.4 (C-6"). LA -%¥¥E 5
SCHRPHR 1 B A — 3, #fE S N 2'-0-B-D-gluco-
pyranoside.
3 WAYNBRKBREENEE

FREAL A1 F12 %% 1 mg, 4373011 3.0 mol- L™ 52
T 3.0 mL, 75 90 °C/K¥MM# 2.5 he FIRG P FTIK
4TS5 K (1 mL), FEIMEERF 488 216 (1 mL x
3) W =R KIZIRAR T 1845 BIE I 40 B 2 I
AMERE (1 mL) L- Bt 2 R H s 3 8 2k (1 mg), 7E
60 °C/K ¥ T M#A 1.5 h, SR J5 In N\ 4B 2K 5 0 0 R I
(20 uL), 7E 60 °C/K ¥ FIN#4 1.5 h, 15 285 7 A7 4R
Yo 53 B D-7 R L- B 2SR A D- R 2R 05 L-F &
P A i ER R 2 (1 mg) ATIERE (1 mL) 7E 60 °C/K¥ R
1.5 h, BT B R S SRR IR (20 pl) £E 60 °CIK
W NFALS he FEA5 2 1 2B AL AT A R D-
2 B AR O L- SR ZE B RN D- R 2 B AR v O AT AR Ak
AT W 43 M o TR 43 BT %% £F : Triple TOF 6600 UPLC/
MS(AB SCIEX); Kinetex C18 100A (2.6 um, 2.1 mm x
50 mm); 5 FE BE M 42 0.1% FER /K (A)-FF I (B) S5 %
B i (0~30 min, 28%B); A1 i 40 °C, & B &~
0.3 mL-min", FEREE N 10 pL; Bk 460 15 TR,
TS LA AT AR D S S AR AT AR A 1) DR B I 1]
SRS HHE, b AW 1R K AR 23 AT AR A o B A
(m/z 447.125 5 [M+H]", 1, = 8.728 min; m/z 431.129 7
[M+H]", t, = 13.551 min), 159 2 B 7K A #8350 o i A=
YIS HUdE (m/z 447.125 0 [M+H]", ¢, = 8.722 min; m/z
431.130 9 [M+H]’, £, = 13.546 min), D-% % B br e S A7
AW R R (m/z 447.125 8 [M+H]', £, = 8.725 min),
D- 5 2= W A A i AT AR W) 0TS BOHE (m/z 431.130 3 [M+
H]', #, = 6.855 min), L- i 2= 55 5 4 5 A7 A2 0 o 1% B
(m/z431.130 0 [M+H]", t, = 13.544 min). MIfi#fE 71k
G 1R 2 H B A5 B D-A )RR R L- R
2N
4 o-EEEEESHIRLEMIFIE

K 4-R LR 5L -B-D-ME IR ] 4 B (PNPG) 741
G5 306 1k A 0 1~68 1 9 5Kt -] 27 i T I 11 9900 o) 16 T,
Wit e Z N BH X R 25 . KRR S (249K 50 pmol L)
ST (K FE 0.025 U-mL™") V2 MR RY) (&K
1 mmol-L™) JIiF I 96 FLEGFRIR, 78731 5, B —1L
A FRWE A S Y0075 FO BRI R 2 (&
FZ 10 pmol-L™") BHEXT R . 37 °CHEE 50 min, BAR{C I
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SE 405 nm AL ) OD AR, T 515 HY o 5 8 15 Bl % % 10
2 o BRI 2 KT 40% [FE A 50 pmol- L™
TEUR bR BE G RE, 42 I8 EIR 7 R AR IR S IC A
P (%) = (1 - LKL OD,,,,. / &= [AFLOD,,, ) x
100%. 1C,,#% Reed & Muench %115 .

YEE SEk: WM G 3T S8 vt AR FH 67 B S50 S L
P AL BRANE SCHE S s ARBIEE M GK A S 15 S0 St AR 7
TR GRS BRI AR ST SCE [ B A 8 S0 A
R

FERHS: AE A T 2R R
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