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Abstract: This study aimed to assess the hypoglycemic activity, and in vitro inhibition of « -glucosidase,
inhibition of the advanced glycation end products (AGEs), and total antioxidant capacity were used to clarify its
bioactivity. Furthermore, the potential hypoglycemic active chemical constituents in the aqueous extract of
Osmanthus fragrans var. thunbergii flower were characterized using high performance liquid chromatography-
electrospray ionization-quadruple time-of-flight mass spectrometry (HPLC-ESI-QTOF-MS) method. The result
showed that in vitro inhibition of a-glucosidase of the extract (IC,, = 2.11 + 0.26 mg-mL") were similar to acarbose
(IC,, = 2.88 + 0.32 mg-mL"), and it inhibited the AGEs formation and the total antioxidant capacity in a certain
extent. Based on the MS fragmentation pathway analysis of reference chemical acteoside contained in this extract,
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and related references, 73 constituents were tentatively identified from the aqueous extract of Osmanthus fragrans

var. thunbergii flower, including 58 phenylethanoids, 8 caffeoylquinic acids, 1 flavonoid vicenin-2, and 6 common

organic chemicals in plant. Furthermore, 8 unknown alkaloids were characterized in this work. Among of these

chemicals, 61 phenylethanoids were supposed to be detected for the first time. In conclusion, this work disclosed

the potential hypoglycemic active constituents of Osmanthus fragrans var. thunbergii flower.

Key words: Osmanthus fragrans var. thunbergii; anti-hyperglycemic; a-glucosidase; anti-glycosylation; anti-

oxidant
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Figure 1 The inhibitive effect of the aqueous extract from O.

fragrans var. thunbergii on a-glucosidase activity
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Figure 2  Fluorescence intensity of advanced glycation end

products (AGEs) at different concentrations of the aqueous extract

from O. fragrans var. thunbergii. 'P < 0.05, "P < 0.01 vs control
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Table 1  In vitro antioxidant capacity and free radical scavenging
capacity of the aqueous extract from O. fragrans var. thunbergii

(x+s,n=23). V.: Vitamin C

FRAP assay ABTS assay
Content r 4
/mmol-g /mmol-g
O. fragrans var.thunbergii 1.50+0.13 0.73 +£0.03
Fe?' 1.00 + 0.20 /
\ / 5.74 +0.08
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Figure 3 The TIC and UV 280 nm chromatograms of aqueous
extract of O. fragrans var. thunbergii. The peak numbers are

consistent with those in Table 2

Table 2 Compounds identified in O. fragrans var. thunbergii by HPLC-ESI-QTOF-MS in negative ion polarity modes. *Phenylethanoids

first discovered from O. fragrans var. thunbergii; "Compounds about alkaloid first discovered from O. fragrans var. thunbergii

Peak t [M-H] . Chemical X X
. Fragment ion Identification Reference
No. /min Detected Expected formula
1 2.1 191.058 8 191.056 1 CH, 0, Quinic acid 9
2 22 499.166 9 499.166 8 191.055 5, 181.069 9, 173.043 9 C,H, 0 Quinic acid derivative 9
3 5.9 315.108 5 315.108 5 153.052 1 C,,H,,0, Hydroxytyrosol glucoside 9
4 7.4 461.166 5 461.166 4 315.102 2,297.090 0, 179.053 4, 161.043 1,  C,H, 0, Verbasoside 10
135.044 1

5* 7.8 705.170 5 705.170 6 623.194 2 C,,H,,SO ¢ Acteoside sulfurous acid

8.2 299.112 0 299.113 6 119.047 5 C,H,0, Salidroside 3,6,9
7 8.5 487.142 3 487.145 7 179.0319,161.022 0, 135.043 4 C,H,0, Caffeoyl rhamnosyl glucoside 3,9
8* 9.5 461.168 2 461.166 4 299.113 1, 179.051 0, 161.043 6 C,,H,,0,, Tyrosol diglucoside
9 9.6 431.1555 431.1558 299.109 9 C,H,,0, Osmanthuside H isomer
10%* 9.7 337.093 8 337.092 9 163.041 2, 191.057 7 C,H,0, 3-Coumaroylquinic acid 11
11* 9.8 705.169 9 705.170 2 623.196 9, 461.161 7 C,,H,,SO Acteoside sulfurous acid
12% 10.0 431.1553 431.1559 392.110 6,299.110 8, 179.051 4 C,H,,0, Osmanthuside H 10
13 10.5 353.087 6 353.087 8 191.057 6 C,H,,0, 5-Caffeoylquinic acid 11
14* 10.8 705.170 1 705.170 6 623.195 1 C,,H,,S0 ¢ Acteoside sulfurous acid
15% 11.4 705.169 9 705.170 6 623.196 1, 461.161 7 C,,H,,S0 ¢ Acteoside sulfurous acid
16 11.5 353.087 6 353.087 8 191.052 3, 179.030 3, 173.041 7 C,H,,0, 4-Caffeoylquinic acid 11
7% 13.0 620.117 2 620.119 8 448.101 2, 422.084 6, 171.004 0 C,,H,,NO,, Alkaloid
18%* 14.2 337.0929 337.0929 191.056 9, 163.035 4 C,H,,04 5-Coumaroylquinic acid 11
19%* 14.6 337.0927 337.0929 191.052 4,173.046 1, 163.037 7 C,H,,04 4-Coumaroylquinic acid 11
20%%  14.9 535.1797 535.178 1 422.083 2,371.132 5,284.015 7,220.057 8 C,H,N,O0, Alkaloid
21%* 15.1 593.146 2 593.1512 503.109 0, 473.101 6, 383.068 6, 353.059 0 C,,H,,0,4 Vicenin-2
22+ 154 436.104 3 436.103 8 304.9100,272.053 7, 174.953 9 C,,H,,NO, Alkaloid
23% 15.8 641.206 3 641.208 7 623.197 9, 461.166 6, 137.021 1 C,,H,,0,, Acteoside hydrator
24% 16.2 703.1517 703.151 6 541.1156 C,H, 0, Novel
25% 16.3 367.103 6 367.103 5 191.056 3,173.045 3 C,,H,0, 5-Feruloylquinic acid 11
26%"  16.5 450.115 8 450.116 5 422.085 3, 286.066 7, 220.055 6, 176.066 9 C, H,NO, Alkaloid
27* 16.8 785.250 1 785.2510 623.193 5,161.018 5 C,H,0, Echinacoside isomer 12
28 17.1 639.193 7 639.193 1 621.178 2,529.153 4, 487.134 3, 179.031 3 C,,H, .0, r-Suspensaside 9,10
29 17.4 639.1937 639.193 1 621.178 2, 529.150 9, 487.139 1, 459.1475,  C,H, .0, s-Suspensaside 9,10

179.031 3,161.022 0

30% 17.6 459.092 3 459.093 3 413.081 5, 383.0709, 321.021 9, 148.988 8 C,,H,0, Alkaloid
31* 17.9 785.251 1 785.251 0 623.198 1, 179.030 5, 161.023 4, 135.041 5 C,H,.0,, Echinacoside isomer 12
32% 18.3 735.124 1 735.120 3 653.150 7,487.133 1, 179.032 8 C,H, SO, Novel

32 3]
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Continued
Peak te [M-H] . Chemical . .
No. /min Detocted Fxpected Fragment ion formula Identification Reference
33*%19.0 493.221 4 493.2250 422.084 2, 284.014 3,220.054 9, 149.041 6 C,H;N,O,  Alkaloid
34%* 19.3 461.104 6 461.103 1 411.068 0,291.079 1, 259.086 6, 230.988 8 C,,H,,0, Alkaloid
35% 19.5 785.2511 785.251 0 623.193 6, 161.017 2 C,;H,,0,, Echinacoside isomer 12
36* 19.7 637.172 5 637.171 5 475.139 8 C,H,,0,, Novel
37* 20.0 569.2217 569.224 0 329.136 0 C,,H,,0,, Novel
38%* 20.4 785.2527 785.2510 623.193 6,461.1597,161.017 2 C,H,.0,, Echinacoside isomer 12
39%# 209 542.140 1 542.139 8 493.224 1, 422.082 0,331.166 5, 284.018 7 C,,H,)NO, Alkaloid
40* 21.5 755.2372 755.240 4 593.2100, 179.031 0, 161.022 8, 135.041 9 C,H,0, Forsythoside B 13
41%* 21.6 797.249 6 797.2510 623.196 5,461.148 4, 161.017 4 C,H,.0,, Luteoside A 14
42% 221 422.0850 422.088 1 340.110 6, 284.016 2, 220.056 1, 176.067 2 C,,H /NO, Alkaloid
43 22.7 623.194 6 623.198 1 461.160 5, 179.029 2, 161.022 8, 133.027 7 C,,H,0,; Acteoside 3,6,9, 10,
15,16
4% 234 739.208 1 739.209 1 623.193 8,577.177 3,461.165 4, 161.020 7 C,H,,0, Malated acteoside
45%* 23.8 769.252 3 769.256 1 623.192 5, 607.226 8 C,H, .0, Ligupurpuroside A 17
46* 24.0 739.206 9 739.209 1 623.193 7, 161.022 5 C,,H,,0, Malated acteoside
47 24.5 623.195 1 623.198 1 461.164 3, 179.032 7, 161.023 0, 133.027 7 C,,H, .0, Isoacteoside 3,6,9,10
48%* 252 12453912 12453879 541.171 3,461.1659, 161.022 5 C,H,0;, Acteoside dimer
49% 252 665.208 1 665.208 7 161.023 7 C, H,,0,, Acetylacteoside isomer 18
50% 255 607.203 9 607.203 2 445.167 2,161.022 1 C,,H,,0,, Syringalide A 3'-O-rhamnoside 19
51 25.7 12453912 12453879 541.171 3,461.1659, 161.022 5 C,H,0;, Acteoside dimer
52% 25.8 607.202 4 607.203 2 461.164 3, 145.028 6 C,,H,,0,, Isosyringalide 3'-O- 19
Rhamnoside
53% 25.8 929.240 4 929.241 6 C,H,,0, Acteoside derivative
54%* 26.6 12453870 12453879 541.176 4, 461.166 0, 161.022 5 C,H,0;, Acteoside dimer
55% 26.7 637.212 6 637.2137 461.162 6, 175.037 2 C,,H;,05 Leucosceptoside A 12
56%* 27.2 607.203 3 607.203 2 461.160 3, 145.031 3 C,H,.0,, TIsosyringalide 3’-O-rhamnoside 19
isomer
57* 27.5 665.208 7 665.208 7 503.175 4,461.167 0, 161.023 7 C, H,,0,, Acetylacteoside isomer 18
58% 27.6 723.213 4 723.2142 623.193 3,561.176 8, 461.163 8, 161.024 1 C,,H,,0,4 Succinylated acteoside
59% 28.0 1245.387 2 1245.3879 541.176 4, 487.145 6, 461.166 0, 179.031 8,  C, H O, Acteoside dimer
161.022 5
60* 28.1 929.240 2 929.241 6 897.216 6, 847.267 8, 665.208 1, 623.1956,  C,H, 0, Acteoside derivative
161.027 1
61%* 28.5 12453840 12453879 541.168 8,487.139 1,461.167 5,179.0342,  C,HO,, Acteoside dimer
161.023 0
62%* 28.7 591.2052 591.208 3 445.166 4, 299.111 5, 163.037 6, 145.029 5 C,,H,,0,, Osmanthuside B 4,5,18
63%* 28.9 12453840 1245.3879 541.168 8,487.142 2,461.166 0, 179.0342,  C, H O, Acteoside dimer
161.023 0
64* 29.0 685.2351 685.2349 565.165 4,361.126 5 C,H,0,, Ligustroside 3'-O-glucoside
isomer
65%* 29.5 12453840 12453879 541.168 8,487.145 4,461.166 0, 179.032 5,  C, H O, Acteoside dimer
161.022 5
66 29.7 445.148 7 445.150 4 163.037 0, 145.027 3 C,,H,.0, Osmanthuside A 4,5
67 29.9 11713717 11713723 623.199 0 C,,H,0,, Glucooleoacteoside 18
68+ 30.0 422.086 2 422.088 1 284.016 1,220.057 8, 176.069 8 C,,H,[NO, Alkaloid
69* 30.0 591.205 4 591.208 3 387.137 8, 163.038 0, 145.029 6 C,,H,.0,, Osmanthuside B isomer
70% 30.2 12453856 12453879 541.171 2, 487.139 4, 179.031 3, 161.021 6 C,H,0;, Acteoside dimer
71* 30.7 12453856 12453879 541.169 0, 487.139 7, 179.035 0, 161.022 5 CH0s Acteoside dimer
72% 30.7 665.208 1 665.208 7 503.171 5,361.126 4, 161.023 7 C,H,,0,, Acetylacteoside isomer 18
73 30.7 1009.341 0 1009.340 6 847.278 1,623.198 1 C,H,,0,, Oleoacteoside 18
74%* 31.0 591.205 1 591.208 3 C,,H,;0,, Osmanthuside B isomer 4,5
75% 31.6 1009.341 0 1 009.340 6 847.278 1,623.198 1 C,H,,0,, Oleoacteoside 18
76 3255 685.2357 685.2349 565.1747,361.1279,291.079 8,259.0908,  C,H, O, Ligustroside 3'-O-glucoside 20
223.0559
77* 33.1 711.286 0 711.2870 531.218 3,487.224 8,299.114 8 C,H,0, Salidroside derivative
78 33.5 523.181 8 523.182 1 361.128 8,291.081 7,259.090 9, 223.055 4 C,H, 0, Ligustroside 6,13
79 34.5 591.2051 591.208 3 C,,H,.0,, Osmanthuside B isomer 4,5
80* 353 1009.341 0 1009.340 6 847.278 1,623.198 1 C,H,,0,, Oleoacteoside isomer 18

81* 37.2 477.212 4 477.2130 163.036 9, 145.026 4 C,H,.0 Osmanthuside A derivative
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# R4 FT HPLC-ESI-QTOF-MS H A [¥) 4 FE A6 BRI TE 1 4 3 SE Tk ik 7T © 755 -

4.1 SSTERZEFHRUESWETE Wil X briE i
B R TE R 7E 008 OR B9 I 18] R0 BT 5 R AE, 8N TIC
TR B I [R] 24 22.6 min (1) (L3 08 BEETE M . BT
BEEF I T (1 4), MR PR A B o7 B4 I 3 i 12
UE Y T B U m/z 623.1980 7E Tk T i 25w gk 5k
P A R AR P B m/z 461.166 0, i 25 F i v F 2 4k
B K P AR R T B T m/z 161.022 8111,

x10° 623.198 0
1.0 a L
0.8 (

G H "o Ho? "oH

0.2 ‘
161.022:8 461.166 0

0.0 L ; |

100 200 300 400 500 600

Intens.

m/z

Figure 4 The MS/MS spectrum of acteoside

T B I 1] 24.4 min ) (35 06 2 A 5 B SS 100 AH
[FIHE 73 B8 T i 5 R B, AR AR SR TE D,
WRZP 53 9 7 6 S AE B

LR EA S (] 7.4 F19.5 min [ B i g2 — X HE4r T 3
T3 BN m/z 461.166 5 F1461.168 2 [ 7] 73 S K944, HE
PERE A I B A 27 X0 C H, 0,0 RXLEY A
A5 TEACRET N B m/z 461.166 0 5 A AH R Y
&, T RE R A AL EE R . 7.4 min [7] 4> AR 2
JR VA P A BT m/z 315.102 2 81299113 1, 4
2R 53 ) 25 B 2 0 R o 2 0 R A1 05 AR, DL, Ok BRI
B8] 7.4 min [ 5 335 06 3 A A A8 2 A4k & 9 verbaso-
side™. ] 9.5 min [F] 73 53 A4 R — 4 % A o B
TN m/z 299.113 1, 4 Ay HE 53 55 ¥ e Mot 2 7 9 4
R G =4, T m/z 299.113 128 5 40 5t K AF (salidro-
side) ) #E 7» + & + I (fb % A C H,0, ¥ iR{H
299.113 6) E A HH [R5 k4, PRk 4 00 ok 4K & ) Dy s 1
TOREE, HEN N EETE TR E ORI S

7E9.6 F1110.0 min £ I 21| —XF e 5 1 5 1 &, 73 71
N 431.155 5 F1431.155 3 (1 [R] 43 S e Ak, AR 4R K A ol
e H 4y 7 8 C W H,0,,- VLR 2 S R 3 m/z
299.109 9 #1299.110 6 ¥ 7 B 1, $eR H &5 G 40 5%
KRG R B, BRI 10.0 min £ 50 0 1 5 4 44
AT R B A4k & ¥ H (osmanthuside H)M,
9.6 min SR A A AL H B R B AE I HS A A

£ 15.8 min & I 2k 7+ B ¥ 16 m/z 641.206 3,
AR K it o B AR 43 1 7XOA CLH 0 o He 24051 3 ™
AR BT m/z 623.197 9.461.166 6 F1137.022 1, Hi 4
WS 7 3 T U6 m/z 641.206 3 51 BT m/z 623.197 9

(1) J5 2 22 HE I 3 R B S AR K &, AT RE 7K K
() ASE. 557 FHE 00 g i el 356 ] ) 0L, AR R R IROR
M E

7£16.8.17.9.19.5 F1 20.4 min 43 5K I 30 #E 43 1
BT m/z 785.250 1.785.251 1.785.251 1 #1785.252 7
(0 DY A [ 43 S5 A A, AR 40 0 o o i 0 3 4y 7 2 0R
CysH, Oyo X VYA T — 25T WS 35576 m/z 623.198 0
(FigME, 2 C,H,,0,,).461.166 0 (BB H, 1L2: 5K
C,0H,0,,) 1 161.024 4 (%% X CH,0,, B 1% {H m/z
161.024 4), HCHEN = 88 48 0% 1F 19 DU A i %) 0 A7 2E
Yo JEAbH G20y B8 H B AR AR (1 A MR AT A b
W254F (echinacoside)™ . ASHH 5T & B 51 26 AL/
B ) oy SR A A e ORI

76 17.1 F117.4 min A8 0 2] — X #E 5 7 211§ m/z
639.193 7 [F] 43 S K A, e — 2 o 1% BA AH R R, R
PEFEAE S 2 SCER™', 437 $8\A r- Al s-suspensaside.

£ 21.5 min £ W B HE 7>+ B ¥ m/z 755.237 2 (1 €4
g H g% R BE R m/z 593.190 1.179.031 0.
161.022 8135.041 9, HR4f it 731 55 1~ WK At Jofd 22 #E 1
7 7 X~ C,H,0,, RIEHES TS5 A E T mz
593.210 0 [ & 22, HEM AL & P 45 40 25 5 i 25 40 A
[C,H,O,] # 1 ; T # F &5 5 m/z 179.031 0.161.022 8.
135.041 9 i3k — 5 IF 52 45 46 v A7 L2 W MERR 265 44 F B, AR
P BLARRAE 2R 2 B 2R A5 0% R 77 B (forsythoside
B) £ & AR, S EEfE E ORI S

£ 21.6 min 5 W B HE 7>+ 5 70 m/z 797.249 6 4L,
G, AR RS 0 53 T 8 I L 4 7 208 €, HL0,,
H R A A m/z 623.196 5.461.148 4.161.017 4,
R B R A o AR O B AEME AT AW, P RA
C, H, 0,00 M It 45 K FpAE, H WU 0k Ak & 9 7] RE K
luteoside A™, WAL B IR KB HILED) .

1E 23.4 1 24.0 min 73 B4 0 20 HE 73 1 5 1 W m/z
739.208 1 £1739.206 9 f]— X [A] 43 S K 4, R 4% vHE 40 7
B8 WS 1 o & AW 43 ¥ O € H,,0 00 23.4 minfl
EW) R RERE A m/z 623.195 3.577.177 2.461.162 3
M161.017 4, Fodm/z 577177 2 NHES T8 102k %
AhJE [CH0,] A B R 7= A2 IR B 351, 17 24.0 min 1)
&Y R AN m/z 623.193 7 5 161.022 51X
MR ET, RPN EDENR —EZ0 .. XX
aREAEE TR, 5 BRI T UM E
[C,H,0,], Mk & ¥ 3 R £ S5 EBE 1 (malated
acteoside), AFELEFE I H B AL I B IR S -

£ 23.8 min A& B m/z 769.252 3, HEHE > T
TR B A 2 T 0N € H, 000 e TS
Frm/z 623.195 3 F1607.226 8, m/z 607.226 8 Jy
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T B TR R KA [CH,0,] F BUS IR 581, 4R
OB AR A A ) A A ) RT BB R R 2R A T A (ligu-
purpuroside A)!'", W EELE H R UK I 2 R4k A4

£ 25.5.25.8 F127.2 min 43 i A& i 2] vk 4 1 25 1
& m/z 607.203 8.607.202 4 F1607.203 3 {1 =4[ 43 5+
Pk, AR 5 K A 4RI 43 7 3XCh C, 1,0, [ 2 S5 44
i, b BEAERE TN 7D — DA T 25.8 Al
27.2 min I MGG VDI 4050 S B R B m/z
461.1660 (1 % X C,H,,0,,, H it i & 461.166 4).
145.028 0 (k% 20 C,H,0,, it Jii & 145.029 5)
161.017 4. AR5 6 & 46 58 1 09 28 K0, HED m/z
145.028 0 A#ES B F UL 2 R R B N e Rtk — 2P
KRBT RPN ST FUHENIX F AL
4 W N isosyringalide 3'-O-rhamnoside & X [F] 4 & 14
f, Ko A BEEMET D —NAEF. 255
min tb A 0I5 BE 32 ERE AT N m/z 445.167 2
(#b22 XC,H,,0,,, H ik i & 445.171 5) 5 161.017 4
(t 230 CH,0,, BB m/z 161.024 4), m/z 445.167 2 5
461.166 02 [B]FE Al 7 5 22 1R Uy — AU T, R e A
LA &W0°A syringalide A 3'-O-rhamnoside!”. fRIEHEAE
SCHRZFIR™, X = AME YR E IRAE S AL Rl H

£ 26.7 min £ M 2 #E 5+ 55 1 0§ m/z 637.212 6,
FR A B o A 1 A € HygO 50 MR L 05
TEREF B 5 m/z 461.162 6 11175.037 2, HEM HoABETE
P AL, AR 48 6 1 25 F m/z 175.037 2 5 161.024 4
(10 K T B 22, A8 D — A I FR (1 22 3, DT A
m/z 175.037 2 2K B T B BRI 5 (4], L HEW itk A6 &4
FA B A (leucosceptoside A)', A& IR MEETE
I E 6 2 5L A

7F 25.2.27.5 F1 30.6 min 43 il A& I B HE 4> T 5 1
I m/z 665.208 6.665.210 7 Fi1 665.205 8 =ML &4,
AR K A 0T HE D 2 12008 € H,,0,, P B S TR BE Y
ST RMEZ — A ZBEES. 25.2 minfb &9 1) 58
B, H N 22 E m/z 161.024 41 31, T
27.5 min A G G5 e 8147 m/z 503.175 4.
461.167 0 F1161.023 7, 30.6 min FIAL &4 — 2% Jifi 1% o
T B T m/z 503.171 5 F1161.023 7. M BT m/z
503.175 4 (L2230 C,H,,0,,, B & 503.177 0), AT %1
C Tk 5 3% B A v v G B S TR E AR 2 (L2
C,,H,,0,,, B m/z 461.166 4) b H 1 1 5 1% %4
P, A AT H T AR ) RS B AL S . 24N
1E, 2-Z B B L 6- L BE B EIE R 47- 2 BB
BEACKETT 55 = A SR B SRR DN SRR E, HAE
A58 47~ BB SR, R A FLAE AR R
RILBF B SRR

£ 27.6 min £ I 2 HE 73+ 5 TV m/z 723.213 4
Ak A1, AR A A i 5T 2 4 I 3 2 7 X0 C,H,,0 40
H B m/z 623.201 1.561.179 1.461.163 7 Al
161.024 1 %8 Fr & 1, ARG B+ m/z 561.179 14
B AR DU I g 23 7 55 - W 25 MR L S5 = A . it f
WS BEARET > T A2 [C,H,0,] KB, HEN
RBEIAEE T A LM (succinylated acteoside), N HETE
W ORI, FERTHN LA

7E 25.8 A1 28.1 min £ I 2 1 7+ 85 1 0 53 A
m/z 929.240 4 F1929.240 2 ] — X [ 43 5 /A4, HR 4 4
ify 5 A W L 43 7 200 €, H Oy 28.1 min A& 4 11)
TR B H m/z 897.216 6.847.267 8.665.208 1.
623.195 6.561.179 1.461.163 7/1161.024 1 Z5/EH &1,
ATHEN AL S N BT AT A . XML ED
B E OB, AR B R &)

7£28.7.30.0.31.0 F134.5 min 43 K 3 #4155
T A m/z 591.208 4.591.205 4.591.205 1 F1591.205 4
SO I o AR NI S T U Dl 1 [ M S = W
CoH, O 0 28.7 min AWM Z G5 1% m/z 445.166 4.
299.111 5.163.037 6 F1145.029 5 514 Fi 55 1, HEW m/z
299.111 S AL FRF M E T, m/z 163.038 0 AR N
FEBR A1, T m/z 145.029 6 Jybt 5L PURERR i /K 7 4E
(AR 51, DRl b A AL 5 0 R B 30.0 min
] 5 SRR ) — 2 RS HS m/z 387.137 8.163.038 0 Fll
145.029 6 7% F7 85 - 11 31.0 1 34.5 min P§ A& 43 544
A BRI RS BA R i . BRI HEN 5§ =4
AV EERH B [F) 7 e dd . AEAETE AR I
B 5 = Fh ] 43 A R G R DL SCRR AR GE , A EETE
R ORI R B[R SR

£ 29.7 min & 9 20 HE 53 1 5 108 m/z 445.148 7 [1)
1B W, R RS i o3 2 41 I 4 08 C H, 0,0 1R AR
TRV R F m/z 163.037 0 F1145.027 4, HED
NEELE B E A R AW

£ 29.9 min A5 W 2 #E > 5 1§ m/z 1171.372 3
HIAL B, A 4 RS At o B 4 DU I 43 7 5008 C,H, O, 0
HEM AL GV N EEAR 7 55 IR G RE R A) glu-

cooleoacteoside!™,

7 30.7.31.6 F1135.4 min &0 #E 5 7 B 7168 m/z
1 009.341 0 1) =/ [F] 73 5 M 4, MR 408 K 1 Jo =2 1 DU 4
TN C H,0,,0 =AM F) 73 3 WA H) — 2 51385 v m/z
623.198 1 f1461.165 21 i & 1, WE L HON B EICHE
Y. AL 4 B H AL A4 oleoacteoside i A2 I
WA o F 2R, IR IS5 30.7 min A oleoacte-
oside, 73 4MNF N [ 43 S KA A A HR B ORI oleo-

acteoside [F] 73 R4



R4 3T HPLC-ESI-QTOF-MS £ AR S AL R i 1440 o7 S Atk 7 ¢ 25T .

E 33.1 min £ 90 2 1 5 7 3 0% m/z 711.286 0 1)
A, AR FORE B T I 4 7 0N € H 0,0
TR m/z 531.218 3.487.224 8.299.114 8 L5 Fy
B, Hom/z 531.218 3 F11487.224 8 J5i B 41 % 44 Da,
MR FE AR, 1M m/z 299.114 0 (fk2:X C H,,0,, Fig
fH m/z299.113 6) FE/R G AT RE A 4L s R PR, &
HEM AL B NS R T RTAED . FEAESEEUY) A
WA B W SCRRARE, D ORI B A

E 33.5 min £ Wl 2 #E 73 7 B 10N 523.181 8 11
1AW, AR R A o = HE N I 4 7 O C,HL, 0,0
TR E m/z 361.128 8.291.081 7.259.090 9.
223.055 4 % & 1, b mz 361.128 8 (k2
C,,H,,0,, BLi$ i 58 361.129 3) ik 4r 1 55 7 it 25
2 B L A DR HE I O R S AT A &
U (ligustroside)®'”,

£ 29.0 F132.5 min 43 ) o P 31 #E 7 - 5 10
m/z 685.235 1 F1685.235 7 {1 — X [7 43 57 4 4, AR I A%
iffy 5 e A I 47 508 € H,, 0,0 7F 32.5 min K 1A
() G JoT 1% o BE B - 2L R m/z 565.174 7.361.127 9.
291.079 8.259.090 8 5 223.055 9 21 fr & 1, Hp
m/z 361.127 9 (ft.2:3X C,,H,,0., FLIE i £ 361.129 3)
NHE Gy T8 U B s OB R G S PR A R e, T m/z
565.174 74 (430 C,;H,,0,, BLIL )i 54 565.177 4)
e T B T U i 5 K O RE R S 77 A, TRt s s AR
W EL RN A P A T A 34 - A R, 29.0 min 7
AR N e (A e X O~ Y A
m/z 361.126 5, PR 16 8 %5 5 AR A 1 ORI 22 ot
T 3'-4A - %) B [E] 4 A A

E 37.2 min &l B HE 5> T 51U m/z 477.212 411
1AW, KR RS A 5T & I 4y 7 08 €, H,, 0,
TR m/z 163.036 9 A1 145.026 4T F B T,
INEER R R R TR B B, I 45 AL A i AR
B, e E ORI A .

PR IX S 2K 2 B KA B 4h, B TE 252,257
26.6.28.0.28.5.28.9.29.5.30.2 1 30.7 min A&l £ — &
Y BB Z RARAEAE, — ST nE o] WS R
fif B T m/z 1 245.385 3 (fb % K C H,,0,,, Bt i &
1 245.387 9) I XL 17 & F m/z 622.188 8 (B ik il &
m/z 622.190 3), M &85 16 B% 1 5 7 2 18] DL B8 =X
Bz, XA W AR W SCER RIS o 7E XA T
m/z 622.190 3 (BB B E) B R Rk B, A om/4z
1 083.356 6.541.171 2.487.139 7.179.031 3.161.024 4
SR BT, Ho m/z 1083.356 6 (k23 C,,H,,0,,, FE
WIRE m/z 1035356 2) NHES F 25 U I 25 il iR
B 35 [ 5 By, T m/z 487.139 7 W] g N caffeoyl rham-

nosyl glucoside.

IE Ak, EREAE A K I 3 — 22K 2 T R0
TR AW . 1£7.8.9.6.10.8.11.4 min k& I ) 4k 7> 1
BT U6 m/z 705.169 9.705.167 2.705.166 8.705.170 2
(IR oy SR A, AT R B ORI A& . TR 2%
T, X L [E] 43 S K AR SR AR m/z 623.198 1 (112
3 C,H,,0, FE L i ). 461.166 4 (1h 2% 3 C, H,,0,, #
W) 161.024 4 (2% X C,H,0, B i &), i i iX
RUEYN BT AT Y, R RS T 5T
W mEHENE R EmoRNLEw, hELh
C,H,,SO o 7E 18.3 min £ Il I #E 43 1 85 1 W H m/z
735.124 1 B’ &V, AL E IRRILKLEY) . 1
TR, A A4 m/z 653.150 7.487.133 1.
179.032 8 S5 1 J &5 1, H AW v & m/z179.032 8
71N 435 6 T W TR 5 AT, AR RS i o I U IR A R
TG RMILEY, (AN C,H,, S0,

42 STIMHIEETERRAUEMEE  WkBEE TR
FRAE Y I — KA AW, O R 4 e X
KW A B STk o] 2 B AR TR A A
8 NUNHEEREZE T RIS B . 1E 2.1 min K B kST
2T U6 m/z 191.058 8, iR 95 A 1 ot = 4E I 9 25 7 R o
£ 2.2 min £ I 2 HE 73 1B 706 m/z 499.166 9, H — 2%
JR P A RS m/z 191,055 5.181.069 9 F11173.043 9,
e HoAZE TRRATAED . 16 10.5F111.5 min &l F v
Iy F BT m/z 353.087 8, LK R RBERFAERE B, 4y
Bl %55 Ny 5= HE R 25 T R RN 4-W e RS TR . 7R 9.7
14.2.14.6 min £ 0 2 #E 73 7 2 10§ m/z 337.092 9 (ft
=230 C H,, O M i 7 &), MR — 900 15 7= A2 i i 28
T, o3 S TE N 3- R REBE 2 7 R L 5- P RE R 2 e R A 4-
P REEZE TR . 7E 16.3 min K I 3 k4> T 5 T g
367.103 6, AR g0 R BT, %50 N S-P B e 4
T

43 HMEKEY ®moPiis s ovh, Ki—
SeYE oy T8 T O T4 U RO A R
F-, R AR R, HEN K SE I B 8 Fh A AR IR
(R WEW, AL B R I . ARBEHEY
o B 13 B DB B &Y, X E RS A S
W) 5y 35 A SR DU B A& P B A FE TR, Rk
FIWrix 8 Bl & A GV AL T A I R L. X
SMLAEMHIW R BT HAEE TR EF mz
422.084 6.284.016 2.220.054 9, F W ixX Le{k &Y 1 45
) ERIAE G . 1E 4 Rk, AR o i AR D
BACEY), 5 AT TR B 4GS V)0 R BRI, R
BZ R B RN S RMRE, kS E
HA5 .

FaR==]



- 758 - 222224 Acta Pharmaceutica Sinica 2023, 58(3): 750-759

Tig

R 2 (I T R B, RE A R AR AR B R A AT DL
BT 2 Pl Os AR A HE B OB AR Y, Qi B B E R IR B b
AL B TE T A S R R B R A S A i A
il 251 A A I TR I B SR 2 B 3, BN AR Y i
BT oA 26 A T A2 7K A 22 W TR DG B 2R, 7
T KA B P AR R 2 10 T Hp A B SCEAE F, L4
55 (AGI) o] #1708 iy Y o= 280 26 90 1 T P 3 1, SE 2%
B 1) 6 267 W 5 i 2 ) WRMST, T A 28 ) 4 S I
ALY, IR b AS I AGT AR 2/, BARLE & FhAS
6] PRI AS RS RE, n32 IEFH 1 BT 1 8 0 AR A 271 38
KAG B EEAFAENGYS W B A TE RS A B R, KA
YW e S B> B I R 92 RO I 37 4 ik Y,
AGEs 2 i % #5534 5 5% 5 18 5 B8 A 0 B0 o e A
B 2 1] (1 4 B AR S B IR 22 72, R il & & RN
AGEs YA LTS NF-xBERK 1/2 %5 48 i 3 1%, & 7]
5 R gh A, P g it 2 o 1P L TE T DL &
ATP (¥ 2E R, [R] B B AR 00 58 1 25 A A, AN T A ik i
FAHCPUR B AN AZ AL, 77 A2 B8 R 15 52 80R0 98 5 I 8L, i
28 HORE PRI S IR RRERT . 2 BURE IR M R 4B R R
SRR EA B OGER, Mk 2 B B R R AR
BT 2 5] R A RIS, ) B B 4 i 38 R Ak AR
P R0 B R PUAAT BBV O JR 73R8 38 1A N 1)
H 2, OGS S RO, 3ETm IR T 2 BB PR C
BRI T8 A A P B U 5 - 260 0 EF AT -3 K TS
5 PE & AGEs 2B BB A B sm M il /B L, IR 2 25 1 T
TR - YU KRR T TR ~ o- 55 2 T A1 p- 58 551 24 i %) 4100 1
RE 77 35) e T BH M Xof BT = 38 b 5 S BRI, AN [t o
A6 0 W FTE 00 A ok Pk 42 B EL AT 0] - 7 260 5 7 i 11
D FETERE SR B AT LA A4S 2 R A 6-OHDA [
B ESR IR AKT 8 A 3RIE, WS 2 & R 30 Fl T
AALTITERRY . AR5 R I S AL K RPN ] o 4
WE T I o T BT S 0, L B B AR 1k b 3 1) AGE 2R
R, R G A6 FL AT s 0 M TR S RIS T R PR AR .
{EAR SR B FE AL KR PR S bt B 2 1K B8 71 A4S B
3, 1K 5 SCERE O R )RR AR K SRR B B R
DPPH #1 ABTS B A3 5% 175G & B S A 2 7, 12
IRAN R R, LA B A 22

Jitd 42 AP R ILEE TSR I I R LT A/EGE T
REHR AL A R I I o 20 B8 7 Bl 40 5108 P, I8 oy
BTN o 2 B T IR R T R S R R
SRR, ROUMEPRLE T ERIK ST MK LB
HWRWAED, RRNEWA G2, ¥ AP PU
Jei BN R BT 2%  PUAR I S DU AEU Ak PR B A 2 4R
P15, Hamedi B ARIE 7 — Fh s & =K £l A

A ] o3 %7 B EF B SSEAG RO NE T, X RS
Vi A= R B R 22 o SCHRURGTE B AR KR
(Cistanche tubulosa) ™ 4 85 W [ Fa 5 1 L B
PEH SR OB E RGBT BT RS
B ARG /0N B I W, A0 W T 2 PR3 1 . B R
HA ] AGEs 4= sl ik PR, B S0 5 M 5 B8 AE
R 30 LA T 26 W T A RV TR AR SN e
eI %5 T DLB S TERE 1 AR 58 Fh
O R EY), b 51 R R OB H R AW IR
MG HEAE KR R o BEAL, AHIEF0 b & ALK 32
Yk B vh, B SR T 9 5 P I e T 0, A S
BRECL B ST N P S B R S .
AW FEHEN DL B SR H VAR R TR EY)
A A8 A2 B G K SE 40 ) o- 1 %) B HF B IS 1 5 AGEs
TE B B S P o

BEAE B B R G W 1 SCIRE R E 8D, AT 5T
MABFEAE K S v 45 58 Y 8 i R L SC R R T 1) 2 R
&M . HHTR XA G YR 25 0 535 ik a2 H
/b, RLHAR A AR S50 45 2R, A b S0 SRR A RE T 2R
B AN S BIRA G Y BEAT BRI S VE 07 B BIF 7T, 3k —
AR TR G AREAE TR I B W 5 PR o A

B & BTk R 40 5 471 53 SR SR e vt SR S i DL 2
SCE BT 0 U AR 2 5 8 4 A ST AR AR 5 AR
BT SCE IR E AT 8 SCE AR R, TR R A E R .

FIEEMSE: P 1R & A DTHRE 75 W AHIT 58 A 5 B0 AR AT
ZEUERRUIENS
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