PED 2026E1 8 B57% B 1 Chinese Traditional and Herbal Drugs 2026 January Vol. 57 No. 1 + 13-

LTV
207 A ELAE TREAR R 1 AT SRR = T

ki, MRE, NEH, ROK, B4k, BREE, AT, M H®
2 TR oy A SR A B R SR, SRR R RS A2, SN RAR BT L, SIM 5B 550014

# E: BB WRAEAE Primulina eburnea 1E T BEXBALAIAL i o M HLPTEMRITT R IE M. & BHIE. RAAEERAE
3%, Sephadex LH-20 #EfZAE (Al 5 RP-HPLC 2503k 228 RS & 347 70 B4k, JF45E NMR. UV, IR X HAR
K HEEBATE . PR 1,1- 2203 2- =K 2 (1,1-diphenyl-2-picrylhydrazyl, DPPH) JZ:FLEHTA AR
Rl & [total antioxidant capacity (T-AOC) assay kit, ABTS] V=V Fi b &M IHt G YE, KA Griess LAl L&)
g2 ¥E (lipopolysaccharide, LPS) 55 RAW264.7 4= NO HIsZMRITAT KT 281G, 4R MWAFEZRIET B
HH B3 E] 20 MEEY, 4 51% 5 N KIEARER-28-0-B-D-TEH —51F (1), A ZEFIF B (2). 2-(3,4- R FIEIE) 2.7
HPEE (3). A5 KTF (4). FEEE (5). 6-hydroxyapigenin-7-O-B-[2-O-B-xyloglucoside] (6). XL Ax (7). (+)-5F3&M
AR (8). S-HIEHE-(+)-FEHMIEER (9. (H)-THEFMRE-4-0O-p-D-IL M E G HEEF (10). —EFXTH] (11D, (6S,9R)-K
FFEREE (12). LA (13). MEERFR (4. JFILAR (5. FHEEKE (16). THMER (17). WHER (18). ik
FEHEE (19). 3-O-B-D-Mb R4 45 L -4- 2 B ommE R RS (20). LS4 7. 17 M1 18 F I B E M EIEE. (e 3.
5~9 % LPS 551 RAW264.7 4 farh NO WA E BB MIHIER . 4518 (&YW 1 HN=asbEE2s, it Eey
A, WED4. 6. 7. 9~12. 14, 15 F1 20 NIREE & BEYE RS, WEW 17 M8 NAE-HAEWhH RS, His
AR B2 YU AL AHT 2 T

EHEIR: WEERL FEE SR JrELENE: JUREN: 4T A ARRT: BEEE A TER
FESES: R284.1 XEkFRERE: A XERS: 0253 - 2670(2026)01 - 0013 - 11

DOI: 10.7501/j.issn.0253-2670.2026.01.002

A new oleanane-type triterpenoid glycoside from n-butanol fraction of Primulina
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Abstract: Objective To study the chemical constituents, antioxidant activity and anti-inflammatory activity of the n-butanol fraction
from Primulina eburnea. Methods Compounds were separated and purified using chromatographic techniques such as normal-phase
and reversed-phase silica gel column chromatography, Sephadex LH-20 gel column chromatography and RP-HPLC. Meanwhile, their
structures were identified by spectroscopic techniques including NMR, UV and IR. Subsequently, the antioxidant activities of obtained
compounds were evaluated by the DPPH and ABTS assays, while the Griess assay was employed to determine the effect of these
compounds on NO production in lipopolysaccharide (LPS)-induced RAW264.7 cells to assess their anti-inflammatory activity. Results
A total of 20 compounds were isolated from the n-butanol fraction of P. eburnea and were respectively identified as spathodic acid-28-
O-B-D-gentiobioside (1), calceolarioside B (2), 2-(3,4-dihydroxyphenyl)ethanol glucoside (3), salidroside (4), tyrosol (5), 6-
hydroxyapigenin-7-O-B-[2-O-B-xyloglucoside] (6), icariol Az (7), (+)-isolariciresinol (8), S5-methoxy-(+)-isolariciresinol (9), (+)-
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syringaresinol-4'-O-B-D-glucopyranoside (10), dihydrophaseic acid (11), (6S5,9R)-roseoside (12), esculetin (13), p-hydroxybenzoic acid
(14), protocatechuic acid (15), vanillic acid (16), syringic acid (17), caffeic acid (18), caffeic acid methyl ester (19) and methyl-3-O-§3-

D-glucopyranosyl-4-hydroxy caffeic acid (20). Meanwhile, compounds 7, 17 and 18 exhibited significant antioxidant activity.
Compounds 3, 5—9 exhibited significant inhibitory effects on the production of NO in LPS-induced RAW264.7 cells. Conclusion

Compound 1 is a new triterpenoid glycoside, named eburneoside A. While compounds 4, 6, 9—12, 14, 15 and 20 were isolated for the

first time from the genus Primulina. Additionally, compounds 17 and 18 were firstly isolated from P. eburnea. Furthermore, some of

these compounds exhibited significant antioxidant and anti-inflammatory activities.

Key words: Gesneriaceae; Primulina eburnea (Hance) Yin Z. Wang; triterpenoid glycoside; antioxidant activity; anti-inflammatory
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HNEEEFRF (Gesneriaceae) RFE &J& Primulina
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oK) 4 B R & OMEFF [2-(3,4-dihydroxyphenyl)
ethanol glucoside, 3]. ZL5 KT (salidroside, 4).
il (tyrosol, 5). 6-hydroxyapigenin-7-O-B-[2-O-B-
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0.04, 2.0 mL/min) Zifb3EMLEY 4 (19.0mg, k=
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B, 15515 M4HS) Fr. B.3d-1~B.3d-15. Fr. B.3d-9
(75.7mg) &3t HPLC ( ZJi5-7K-FE% 15 © 85 : 0.04,
2.0 mL/min) 4itbf5214b54) 18 (48 mg, tr=23.0
min) . Fr. B.3d-2 (175.5 mg) JH IEARE R K (i
(200~300 H) 4 &, LS - I (20 @ 11 ¢
1) BREESEL, 193] 8 AN414) Fr.B.3d-2.1~B.3d-2.8.
Fr. B.3d-2.8 (27.5 mg) Zit HPLC (FEE-/K-H R
35 : 65 : 0.04, 2.0 mL/min) itk 7551k &4 11 (4.0
mg, tr=13.5min) . Fr.B.3d-8 (103.0mg) HIEAH
AT (200~300 H)D 4355, A& - i
(50 : 110 : 1) BEEEVEML, 733 8 A~4H 7 Fr. B.3d-
8.1~B.3d-8.8. Fr. B.3d-8.4 (115 mg) 4t HPLC
(FEE-/K-HR 35 © 65 : 0.04, 2.0 mL/min) 4iifk{5
Ptk &4 13 (4.6 mg, tr=14.5min) . Fr.B.3d-8.6
(56.6 mg) Zeit HPLC (HIfEE-7K-HI{R 30 & 70 : 0.04,
2.0 mL/min) 4ifk 15211k 54) 15 (26.0mg, tr=11.0
min). Fr.B.3h (1.99) 4T Sephadex LH-20 %t
R B ANEAEE R B % )5, ) HPLC (H
fi-7K-FZ 20 @ 80 © 0.04, 2.0 mL/min) 4ifk554,
&% 12 (17.5mg, tk=57.5min) .

Fr.C & HEg M (=& HFE-HEE7 D 515
FMAY 6 (3120 mg) , HERE (944 g) H RP-
18 FE 4> 2, PAHEE-/K (10 © 90—100 © 0) FfE
Ve, 5311 N4 Fr.C.1~C.11. Fr.C.4 (23.2
9) it IEAHRERFE (B A Sephadex LH-20 %R H:
855, FH HPLC (HEE-7K 35 1 65, 2.0 mL/min)
Ak 1534 A 20 (6.6 mg, tr=47.0min) . Fr.C.7
(5.2 9) &3 IEAHAE R AE (it A Sephadex LH-20 )&,
Hehdn (FED BREMEY 1 (27.0mg) .
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2.2.1 DPPH H HIERRIEENN 22 CkikiE
()7 0200840 A0 () DPPH H B R IEE . DL
Bk R AV, BLHRESN 0.150 0 mmol/L (1)
DPPH A1 3 mg/mL FIFE SRR, FF 5 Al i #6
B AN F &R B (30.000 0. 15.000 0. 7.500 0+
3.7500. 1.8750. 0.937 5 pg/mL). SZ47r M4 E Xt
fE4H (160 pL FEEFD 40 uL DPPH). B4 (160
uL B AT 40 uL DPPHD FIAE S EZH (160 uL F
ai 40 uL FREE),  INSERE S 8EE 78 73 [ S 30 min,
MELE 517 nm IR (4 fEH. RIFEW AR
TH5 DPPH FIiERRER, L L-BUoR i BH 5 R
Fra e s PATESR 3 Ik, FHrtE R GIRE

(median inhibition concentration, ICso) 1H.

DPPH H HEFERE=1—(4 na—A4 wawvm)/A wenm
A e IFERTEIR AR R R NETE 517 nm Ak A {8, A paaneh
HEEA S DPPH IRV TRA R IR MG TE 517 nm 4t A 18,
A e 9 P AR B R S ARV 2 PP RS R ZE 517 nm &b A 18
2.2.2 ABTS HHEFBBRIEENN 2% CikikiE
(1) ABTS H HEIEFRIEER 7SI E S ¥
7 mmol/L ] ABTS 5 2.600 mmol/L i A FR4
(KoS:0) ¥ S AU 63551 5 2 iR G [ B 16 h,
11 Fi P €2 P R A7 R ABT'S i 5 VRZE I K 734 nm
REE) A 154 0.7000+0.0200, 753] ABTS" TAE
G B G, S R IS AR A [F] 24 ot &
WEE (30.0000. 15.0000. 7.50000. 3.7500. 1.8750-
0.937 5 pg/mL). SEEGEE 2= (X HRZE (40 uL HEERI
160 uL ABTS*) ¥t 2H (40 uL F£ 5 A1 160 uL ABTSH)
MIFEFRTRRZE (40 pL #EA R 160 pL HEE), IN5erE
JEEEE TR N 6 min, WIELE 734 nm ALH 4 {H. 1%
AT ABTS H HEERZE, DL L-HUAR IRy
PEXTHR, FrEMESTATES 3 I, HiHE ICs .

ABTS HHZEERFE=1—(4 na—A4 nawn)/A woun
A wa IFESTEE AR 2 N JETE 734 nm A A 18, A s N H
FARE ABTS' AR R S TE 734 nm 4t 4 {H,
A s T REREFEMEIEAR R RN S TE 734 nm 4b A4 8
2.3 NO #IFEMIFIE
2.3.1 RAW264.7 4R TE BB RRAE
RAW264.7 4IHI1E 37 “CoKian s PEGE 255,
& 10%M64- 175 i DMEM ;338554 K, I
EALE 5% COy. 37 CHEEIE M TR IE.
2.3.2 MTT JERGIALEPI%T RAW264.7 21 i 77
REem ARYE CARIE ) S50 T B RE R B R, B
WK RAW264.7 41, DAREFL 5X 103 M4
fudefhF 96 FLAR 1, &L 100 uL, 37 ‘C. 5% CO;
TR IR e, WETARA A
Fhaiff ). X FRZLANSZIGA . SLIG AU 100 uL &
AAFENRFEZYR T AL, KRS HIIIMAEER
Bk, T 37 C. 5% COx B3R5 5 5% 72 h )5,
LI 10 uL 5 mg/mL ] MTT ¥, %9746
i E 4ho FrE BIEW, BALIIA 100 uL DMSO,
E ¥ 10 min, 745 & 78 VR, 1 BEFRACT 490
nm APE HFL A . SERES 3 X, RIFEAK
THEL & 2H A AR 2

AT R = (A s — A 2)/(A wm— A 1)
A s NEIH AME, A NEAH AMH, AuwdI3THRA A
2.3.3 Griess ERlifb &40%F LPS 755 RAW264.7
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AR~ A NO WRFER) 2 M MR 4R CARIE 2288 7
ESIEE S, BOEUAE KT RAW264.7 4
ML, DAREAL 5X10* AR dr T 96 LAk, &
Barfe, WEXMA, B, P RS s
Ho SEEAIINE 1 pg/mL LPS AU EIIKEE 254911
Rigedk, FHPERTRRZH NS 1 pg/mL LPS FIAN A
FERAVEZG th ZE R FA By 5 97 55, BIRLAIMA S 1
ug/mL LPS {8573, =5 (X A I\ SR 1R 7=
i, 1E 37 C. 5% CO, ¥ 74+ #59% 24 h, T 2000
r/min, 2.0 10min J5, W LIBER, #R—E2MALR
WA E PRI NO &8, SLIEE 3 K.
3 #R
31 HHERE

&Y 1. Atk i (FED, [a]) +20.0°
(MeOH, ¢ 0.1), HR-ES-MS i & /R4 7 55 7 I
(m/z) 835.4455 [M+Na]® ({15 {H 835.4450),
WIS TRA CoHeOrs, ARIEN 9. IR vier
(em™):3397,2937,1726, 1648, 1456, 1068, 1031,
PRI TP AFAE R AL XUBE ARG . TH-NMR
B (R D BRzEMaE 6 MR TES [on
1.31 (3H, s), 1.03 (3H, s), 0.96 (3H, s), 0.94 (3H, s),

0.91 (3H,s),0.72 (3H, s)]. | NMAEEH FIE5 [0u5.32
(1H,d,J=4.2Hz)]. 4 MEHK EHEES [0u3.69
(1H, m), 3.39 (1H, m), 3.29 (1H, m), 3.27 (1H, m)].

AP A TE S H-1' [0u5.34 (1H, d, J =
7.8Hz)], H-1"[4.34(1H,d,J=7.8 Hz)] M HAHMN 10
MEFK B 12 MRTES. 46 PC-NMR (58
1). DEPT-135 L} HSQC it #iliztb & 42 4
WAES, 25N 8 ANFhi. 16 NMRHF IR, 12 ME
R 6 ANF R, P aFE 1| MEERE (o
178.6)« 2 MR (dc 1443 F1 125.0) A1 16 MNESA
W CELEE 2 HBE B 12 MO . (a1 HE o
5r'H-'H COSY K& Bontn FAHKAE 5 Ho-1/Ho-
2/H-3.H-5/H,-6/H,-7H-9/H,-11/H-12 . H,-15/H,-16..
H-18/H-19. H»-21/H»-22; %54 HMBC Bl HH RS
5 DL SCERARIE OV AT, HAF uE i KA AR —
o, H—L o EY 1 15 TN CoHeO1s, 5
FICKIEAREE (CaHagOs) FHEL, AT TR EZEE
3244, ZHEY 2 7 FHIENE (CsH1206) Z4i6
S22 37K (HiO) FUBSARRN 21 B 25 E
—H, FERWEY 1 SR RKGEARTRIE N T 2 AN
HFEERR T, Fdt— bt 'TH-'"HCOSY (B D

Fz1 HEW 1 PR EREIEHIE (600150 MHz, CD3:0D)
Table 1 NMR spectroscopic data of compound 1 (600/150 MHz, CD3OD)

A Jc OH /A Jc OH
1 341,CH. 1.48 (1H, m), 1.35 (1H, m) 23 228,CHs  1.03(3H,s)
2 260,CH: 1.54 (1H, m), 1.94 (1H, m) 24 66.2,CH2  3.69 (LH, m), 3.39 (1H, m)
3 713,CH 3.29 (1H, m) 25  162,CHs  0.91(3H,s)
4 43.9,C 26 17.7, CHs 0.72 (3H, s)
5 508 CH 1.42 (1H, m) 27 250,CHs  1.31(3H,s)
6 19.6, CH2 1.51 (1H, m), 1.39 (1H, m) 28 178.6,C
7 34.2, CH2 1.37 (1H, m), 1.28 (1H, m) 29 28.6, CH3 0.94 (3H, s)
8 41.0,C 30 25.3, CHs 0.96 (3H, s)
9 48.9, CH 1.89 (1H, m) 1’ 95.8, CH 5.34 (1H,d,J=7.8 Hz)
10 38.2,C 2' 73.8,CH 3.33 (1H, m)
11 249, CH: 1.92 (1H, m), 1.97 (1H, m) 3 781,CH  3.41(1H, m)
12 1250, CH 5.32 (1H, d, J = 4.2 Hz) 4 70.9, CH 3.44 (1H, m)
13 1443,C 5 77.8, CH 3.50 (1H, m)
14 42.7,C 6’ 69.4, CH2 4.11 (1H, dd, J=12.0, 2.4 Hz)
15 29.4,CH; 1.62 (1H, m), 1.01 (1H, m) 3.78 (1H, dd, J = 12.0, 4.8 Hz)
16 28.4, CH> 2.30 (1H, td, J =13.2, 3.6 Hz) 1" 104.6, CH 4.34 (1H,d, J=7.8 Hz)
1.70 (1H, m) 2" 751,CH  3.21(1H,m)
17 472,C 3" 780,CH 3.35 (1H, m)
18 450, CH 3.05 (LH, brs) 4" 715 CH 3.76 (1H, m)
19  825,CH 3.27 (1H, m) 5" 780,CH 3.24 (1H, m)
20 36.0,C 6" 62.7, CH2 3.84 (1H, dd, J =120, 2.4 Hz)

21 295, CH2
22 33.4, CH2

1.75 (1H, m), 0.99 (1H, m)
1.79 (1H, m), 1.65 (1H, m)

3.65 (1H, dd, J = 12.0, 5.4 Hz)
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— 'H-'H COSY

7" HMBC

1 &Y 1 HEEK&E XS 'H-"H COSY. HMBC 7 NOESY #H3%
Fig. 1 Structure of compound 1 and its key "H-'H COSY, HMBC and NOESY correlations

i FPAEAE ) H-1"(0u 5.34)/H-2' (01 3.33)/H-3' (0u3.41)/
H-4' (01 3.44)/H-5" (0u3.50)/H-6' (0u3.77) F1H-1" (on
4.34)/H-2" (6u3.21)/H-3" (6u3.35)/H-4" (6u3.76)/H-5"
(0u3.24)/H-6" (du3.65) HHK, Ff45E HMBC i 7R
H-1' (61 5.34) 5 C-5' (6c 77.8) A H-1" (0u4.34) 5
C-5" (5c 78.0) FHIKLL L H-1" (6u 4.34) 5 C-6' (6c
69.4) MISCEEMDE, TIHENLL A 1 BIREF N
B-JufH —pEkL. JEid HMBC i (& 1) 1 H-1' (dn
5.34) 5 C-28 (5c 178.6) FHIE, T Hff i i 4 M 2L
935 KIGAKER C-28 Al . @i NOESY i (&
1) H-1" (61 5.34) 5 H-18 (61 3.05). H-3' (du 3.41).
H-5'(6n 3.50) AHHK, ALK H-1" (6u 4.34) 5 H-3"
(013.35)« H-5" (6u3.24) 5 HH M0 € WE B A XA 2

Nk E BRI A Y, S AR A AT
R IE IR K A AT AR A R ST EDT, A B &
PR K A i, FEREER 5> 5 D% & R AR itk S 3% Bk Ty
EATAEAP IR, 2R3 B EY 1 B4 1
TN o D-H G RERRHE AT . LA 5% LK
W-0.1% TR NimshE, HRGE 0.3 mL/min [
i LC-MS X ERATA#E47 534 50 min. &5 &8
CEDD 1 BT ATEY (1r=16.3 min) 5 D-
B A FEARE S ATAEY) (tR=16.3 min) fI{R BT I [a]—
;, WEY 1 PR AN R N D-1
B g, a1 EE N KIEARTR-28-0-B-D-
RH—HEH . 28 Scifinder 234 FEEAS R L&Y 1 ik
GV, b NEHAH A

& 2. AEHREK, ESI-MS m/z: 479.2 [M+
HI*, 2 173N CiHxO1 . 'H-NMR (600 MHz,
DMSO-de) 0: 7.45 (1H, d, J=15.6 Hz, H-7"), 7.05 (1H,
d, J=2.4 Hz, H-2"), 6.96 (1H, dd, J = 8.4, 2.4 Hz, H-
6"),6.74 (1H, d, J= 8.4 Hz, H-5"), 6.64 (1H, d, /= 1.8
Hz, H-2), 6.57 (1H, d, J = 7.8 Hz, H-5), 6.44 (1H, dd,
J=1.38, 1.8 Hz, H-6), 6.27 (1H, d, J = 15.6 Hz, H-8"),

438 (1H, d, J = 12.0 Hz, H-6'a), 4.23 (1H, d, J= 7.8
Hz, H-1'),4.14 (1H, dd, J=12.0, 6.6 Hz, H-6'b), 3.81~
3.39 (6H, m, H-8, Glc-H), 2.65 (2H, m, H-7); 13C-NMR
(150 MHz, DMSO-ds) d: 166.7 (C=0), 148.7 (C-4"),
145.7 (C-3"), 145.4 (C-3), 145.1 (C-7"), 143.6 (C-4),
129.3 (C-1), 125.5 (C-1"), 121.6 (C-6"), 119.6 (C-6),
116.4 (C-5), 115.9 (C-2), 115.6 (C-5"), 114.9 (C-8"),
113.8 (C-2"), 103.1 (C-1"), 76.6 (C-3"), 73.8 (C-5"),
73.4 (C-2"), 70.3 (C-8), 70.1 (C-4"), 63.6 (C-6'), 35.3
(C-7)o LA EHHE 5 SR HaE — 508, W e &)
2 ARER OTEH Bo

&Y 3: AEKA, ESI-MS m/z: 317.2 [M+
HT, 7§34 ClaH200s. 'H-NMR (600 MHz, CD;0D)
d5: 6.70 (1H, brs, H-2), 6.67 (1H, d, J = 8.4 Hz, H-5),
6.55 (1H, dd, J="7.8, 1.8 Hz, H-6),4.29 (1H, d, J="7.8
Hz, H-1'), 4.02 (1H, m, H-8a), 3.86 (1H, brd, J = 12.0
Hz, H-6'b), 3.67 (2H, m, H-8b, 6'a), 3.37 (1H, m, H-
5),3.29 (2H, m, H-3',4'),3.21 (1H, m, H-2"), 2.76 (2H,
m, H-7); 3C-NMR (150 MHz, CD;0D) &: 146.0 (C-
3), 144.6 (C-4), 131.4 (C-1), 121.2 (C-6), 117.1 (C-5),
116.3 (C-2), 104.3 (C-1"), 78.0 (C-5"), 77.8 (C-3"), 75.0
(C-2"), 72.1 (C-8), 71.5 (C-4"), 62.6 (C-6'), 36.5 (C-7).
DA b 2504 5 St oE — 500, RIS E e & 3N
2-(3,4- R FERIL) O TE R R

& 4. TLEOEE, ESI-MS m/z: 301.1 [M+
HJ*, 73 73N C14H2007. 'H-NMR (600 MHz, DMSO-
de) 5:7.03 (2H, d, J = 8.4 Hz, H-2, 6), 6.65 (2H, d, J =
8.4 Hz, H-3, 5), 4.15 (1H, d, J = 7.8 Hz, H-1"), 3.84
(1H, m, H-8a), 3.64 (1H, dd, J = 12.0, 2.4 Hz, H-6'a),
3.54 (1H, m, H-8b), 3.40 (1H, m, H-6'b), 3.11 (1H, m,
H-3"),3.06 (1H, m, H-5"), 3.01 (1H, m, H-4"), 2.93 (1H,
dd,J=9.0,7.8 Hz, H-2),2.68 (2H, m, H-7); 3C-NMR
(150 MHz, DMSO-ds) d: 155.7 (C-4), 130.0 (C-2, 6),
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128.7 (C-1), 115.1 (C-3, 5), 102.9 (C-1"), 76.9 (C-5),
76.8 (C-3"), 73.5 (C-2"), 70.2 (C-4"), 70.0 (C-8), 61.2
(C-6),34.9(C-7). LALH¥E 5 SCkdkiE— 3520,
S HAEY 4 NOFRAT .

&Y 5: Tkt (REED, ESI-MS m/z: 319.1
[M+H]", 7334 CsHi002. 'H-NMR (600 MHz,
CD;0D) d: 7.03 (2H, d, J = 8.4 Hz, H-2, 6), 6.72 (2H,
d, J = 8.4 Hz, H-3, 5), 3.68 (2H, t, J = 7.2 Hz, H-8),
2.71 (2H, t, J = 7.2 Hz, H-7); 3C-NMR (150 MHz,
CD;0D) §: 156.7 (C-4), 131.0 (C-1), 130.9 (C-2, 6),
116.1 (C-3, 5), 64.6 (C-8), 39.4 (C-7). LA L%dE 5
BRI IE — 2R, MUS R A 5 BRI .

th&W 6: FHEOKAK, ESI-MS m/z: 581.1 [M+
HI*, 2 TN CaHxO15. 'H-NMR (600 MHz,
DMSO-ds) 8: 7.94~7.93 (2H, d, J = 9.0 Hz, H-2, 6'),
7.05 (1H, s, H-8), 6.94~6.93 (2H, d, J= 9.0 Hz, H-3',
5", 6.83 (1H, s, H-3), 5.14 (1H, d, J = 7.8 Hz, xyl-H-
1"),4.56 (1H,d,J=7.2 Hz, glc-H-1"); '3C-NMR (150
MHz, DMSO-ds) 0: 182.6 (C-4), 164.2 (C-2), 161.3 (C-
4", 151.0 (C-7), 149.0 (C-9), 146.3 (C-5), 130.8 (C-6),
128.6 (C-2', 6'), 121.3 (C-1"), 116.1 (C-3', 5), 106.2
(C-10), 105.3 (C-1"), 102.6 (C-3), 99.8 (C-1"), 94.6
(C-8), 82.7 (C-2"), 77.2 (C-5"), 76.1 (C-3""), 75.6 (C-
3"), 74.3 (C-2""), 69.4 (C-4"), 69.2 (C-4""), 65.9 (C-
5", 60.6 (C-6"). LA FHd 5 SCihhoE —3122,
Y E WA 6 N 6-hydroxyapigenin-7-O-B-[2-O-B-
xyloglucoside].

B 7: AEMA, ESI-MS m/z: 437.2 [M+
HI*, 4> 73X A CnHxOo. 'H-NMR (600 MHz,
CD;0D) 8: 6.75 (4H, s, H-2, 2', 6, 6"), 4.96 (2H, d, J =
8.4 Hz, H-7,7"),3.87 (12H, s, H-3, 3', 5, 5'), 3.71 (2H,
dd, J=11.4, 3.6 Hz, H-9), 3.63 (2H, dd, /= 11.4, 4.8
Hz, H-9"), 2.32 (2H, overlapped, H-8, 8'); '3C-NMR
(150 MHz, CD;0D) 6: 149.3 (C-3, 3, 5, 5"), 136.2 (C-
4,4"),134.2 (C-1, 1'), 104.8 (C-2, 2', 6, 6'), 84.6 (C-7,
7", 61.6 (C-9, 9"), 56.8 (3, 3, 5, 5'-OMe), 55.1 (C-8,
8. LA LHE 5 kol — 3528, s w ey 7
EFERE Ass

&Y 8: TLtIRY), ESI-MS m/z: 359.2
[M—H]", T3 A CH2406. 'H-NMR (600 MHz,
CD;0D) d: 6.73 (1H, d, J= 7.8 Hz, H-5), 6.68 (1H, d,
J=1.8 Hz, H-2), 6.65 (1H, s, H-2'), 6.61 (1H, dd, J =
7.8, 1.8 Hz, H-6), 6.18 (1H, s, H-5), 3.82 (IH,

overlapped, H-7), 3.80 (3H, s, 3'-OMe), 3.77 (3H, s, 3-
OMe), 3.70 (2H, m, H-9"), 3.65 (1H, overlapped, H-9a),
3.38 (1H, dd, J=11.4, 4.2 Hz, H-9b), 2.77 (2H, d, J =
7.8 Hz, H-7"), 1.99 (1H, m, H-8"), 1.75 (1H, m, H-8);
BC-NMR (150 MHz, CD;0D) é: 149.0 (C-3), 147.2
(C-3"), 145.9 (C-4), 145.3 (C-4"), 138.6 (C-1), 134.1
(C-6"), 129.0 (C-1"), 123.2 (C-6), 117.3 (C-5"), 116.0
(C-5), 113.8 (C-2), 112.4 (C-2"), 65.9 (C-9"), 62.2 (C-
9), 56.4 (3'-OMe), 56.3 (3-OMe), 48.0 (C-7, 8), 40.0
(C-8),33.6 (C-7"). LA ¥l 5 Skl iE — 35124,
HSEE a8 N (H)-REMHIAEER.

& 9: LlE Ak, ESI-MS m/z: 391.2 [M+
H]", 4 F 3N CaH07. 'H-NMR (600 MHz,
CDs0D) d: 6.66 (1H, s, H-2"), 6.43 (2H, s, H-2, 6), 6.21
(1H, s, H-5"), 3.83 (1H, brs, H-7), 3.81 (3H, s, 3'-OMe),
3.78 (6H, s, 3, 5-OMe), 3.71 (2H, m, H-9), 3.69 (1H,
m, H-9"), 3.42 (1H, dd, J = 11.4, 4.2 Hz, H-9"), 2.80
(2H, d,J=17.8 Hz, H-7"), 2.03 (1H, m, H-8"), 1.80 (1H,
m, H-8); *C-NMR (150 MHz, CDs;0D) 6: 149.2 (C-
3,5),147.3 (C-3"), 145.3 (C-4"), 137.8 (C-1), 135.0 (C-
4), 134.0 (C-6"), 129.0 (C-1"), 117.3 (C-5"), 112.4 (C-
2"), 107.7 (C-2, 6), 65.9 (C-9'), 62.1 (C-9), 56.7 (3, 5-
OMe), 56.4 (3'-OMe), 48.5 (C-7), 47.8 (C-8), 40.0 (C-
8'),33.6 (C-7"). LA ¥l 5 SCikIioE — 224, [k
LB 9 N S-HEE-(+)-REHRIRER.

&9 10: AL A, ESI-MS m/z: 581.2 [M+
H]", 473N CiH3013. 'H-NMR (600 MHz,
CD;0D) d: 6.71 (2H, s, H-2, 6), 6.65 (2H, s, H-2, 6'),
4.86 (1H, overlapped, H-1""), 4.75 (1H, d, J = 4.2 Hz,
H-7), 4.72 (1H, d, J = 4.8 Hz, H-7"), 4.28 (2H, m, H-
9b, 9'b), 3.90 (2H, m, H-9a, 9'a), 3.85 (6H, s, 3,5-
OMe), 3.84 (6H, s, 3', 5'-OMe), 3.76 (1H, dd, J=12.6,
3.0 Hz, H-6"'b), 3.65 (1H, dd, /= 12.0, 4.8 Hz, H-6""a),
3.47 (1H, m, H-2"), 3.41 (2H, m, H-3", 4""), 3.20 (1H,
m, H-5""), 3.12 (2H, brs, H-8, 8'); '3C-NMR (150 MHz,
CD;0D) ¢: 154.4 (C-3, 5), 149.3 (C-3', 5), 139.5 (C-
1), 136.2 (C-4"), 135.5 (C-4), 133.1 (C-1"), 105.3 (C-
1'"), 104.8 (C-2, 6), 104.5 (C-2', 6"), 87.6 (C-7"), 87.2
(C-7), 78.3 (C-5"), 77.8 (C-3"), 75.7 (C-2"), 72.9 (C-
9", 72.8 (C-9), 71.3 (C-4"), 62.5 (C-6"), 57.1 (3, 5-
OMe), 56.8 (3', 5'-OMe), 55.7 (C-8'), 55.5 (C-8). LA
RS SRR E — B0, MUEEEY) 10 8
(+)-T & e F-4"-0-B-D-ME Weg 1 2
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&Y 11 BEIRY), ESI-MS m/z: 281.1
[M—H]", % 72 A CisH20s5. 'TH-NMR (600 MHz,
CD;0D) d: 7.99 ( 1H, d, J = 16.2 Hz, H-7), 6.53 ( 1H,
d, J=16.2 Hz, H-8), 5.78 (1H, s, H-10), 4.12 (1H, m,
H-3), 3.81 (1H, dd, J = 7.2, 2.4 Hz, H-12a), 3.72 ( 1H,
d, J=17.2 Hz, H-12b), 2.08 ( 1H, d, J = 1.2 Hz, H-15),
2.04 (1H, m, H-4a), 1.86 (1H, m, H-2a), 1.74 ( 1H, dd,
J=13.8, 10.8 Hz, H-4b), 1.66 (1H, m, H-2b), 1.15 (3H,
s, H-14), 0.93 (3H, s, H-13); BC-NMR (150 MHz,
CD;0D) ¢: 169.3 (C-11), 151.1 (C-9), 134.9 (C-7),
131.9 (C-8), 119.2 (C-10), 87.8 (C-5), 83.3 (C-6), 77.3
(C-12), 66.0 (C-3), 49.4 (C-1), 46.0 (C-4), 44.5 (C-2),
21.2 (C-15), 19.6 (C-14), 16.3 (C-13). L LR 5
BRI IE — 2020, MUS R EY 11 A ARG R

EP) 12: IR EHPIRY), ESI-MS m/z: 387.2
[M+H]*, 4T3 A CioH300s. 'H-NMR (600 MHz,
DMSO-de) : 5.78 (1H, brs, H-7), 5.76 (1H, brs, H-4),
5.72 (1H, dd, J = 15.6, 6.0 Hz, H-8), 4.32 (1H, m, H-
9),4.16 (1H, d, J=7.8 Hz, H-1"), 3.62 (1H, d, J=10.2
Hz, H-6'b), 3.12 (1H, m, H-6"a), 3.05 (1H, overlapped,
H-3"), 3.02 (1H, overlapped, H-4"), 2.92 (1H, t,J=7.8
Hz, H-5"),2.43 (1H, d, J= 16.8 Hz, H-2b), 2.06 (1H, d,
J=16.8 Hz, H-2a), 1.81 (1H, d,J=1.2 Hz, H-13), 1.18
(3H, d, J= 6.6 Hz, H-10), 0.93 (3H, s, H-11), 0.92 (3H,
s, H-12); 13C-NMR (150 MHz, DMSO-ds) d: 197.5 (C-
3), 164.1 (C-5), 133.4 (C-8), 130.4 (C-7), 125.7 (C-4),
100.9 (C-1"), 77.9 (C-6), 76.9 (C-3"), 76.8 (C-5"), 74.7
(C-9), 73.7 (C-2"),70.0 (C-4"), 61.1 (C-6"), 49.4 (C-2),
41.0 (C-1), 24.1 (C-12), 23.1 (C-11), 20.9 (C-10),
18.9 (C-13). LA E 3 5 S0k il — E 27, Wl % e
& 12 9 (6S,9R)-KFFERELF .

A 13: A EEFCHREER, ESI-MS m/z: 177.0
[M—H], 77N CoHeOs. 'H-NMR (600 MHz,
DMSO-ds) 0: 7.86 (1H, d, J = 9.0 Hz, H-4), 6.97 (1H,
s, H-5), 6.74 (1H, s, H-8), 6.16 (1H, d, J= 9.0 Hz, H-
3); 1BC-NMR (150 MHz, DMSO-de) d: 160.9 (C-2),
150.5 (C-6), 148.6 (C-7), 144.5 (C-4), 143.0 (C-9),
112.4 (C-5), 111.5 (C-3), 110.8 (C-10), 102.7 (C-8)-
DL b Ed 5 Sk aE — 808, MUS A 13
L .

thE5Y14: AERA, ESI-MSm/z: 161.0 [M+
Na]*, 4 73N CHeOs. 'H-NMR (600 MHz,
CD;0D) d: 7.87 (2H, d, J = 8.4 Hz, H-2, 6), 6.82 (2H,

d,J=8.4 Hz, H-3, 5); 3C-NMR (150 MHz, CD;0D)
5:163.3 (C-4), 133.0 (C-2, 6), 116.0 (C-3, 5). AL %%
5 SCHRIRIE — 80, MUS A 14 itk
KR,

&Y 15: AER A, ESI-MS m/z: 155.0 M+
HT*, 13N C7Hs04. 'H-NMR (600 MHz, CD;0D)
5:7.44 (1H, m, H-2), 7.42 (1H, d, J= 1.8 Hz, H-6), 6.80
(1H, d, J= 8.4 Hz, H-5); 3C-NMR (150 MHz, CD;0D)
5: 170.3 (C=0), 151.5 (C-4), 146.0 (C-3), 123.9 (C-6),
123.1 (C-1), 117.7 (C-5), 115.8 (C-2). LA F¥RE 5
BRI ITE — 330, s S 15 R LRI .

&Y 16: JLEER i CAERD, ESI-MS m/z: 167.0
[M—H], 773N CsHsO4. 'H-NMR (600 MHz,
DMSO-ds) 6: 7.43 (2H, overlapped, H-2, 6), 6.82 (1H,
d, J = 8.4 Hz, H-5), 3.79 (3H, s, 3-OMe); 3C-NMR
(150 MHz, DMSO-ds) 0: 167.8 (-COOH), 151.0 (C-4),
1473 (C-3), 123.6 (C-6), 122.3 (C-1), 115.1 (C-2),
112.8 (C-5), 55.6 (3-OMe). DL _E#¥E 5 CrkiRiE—
OO, W ENED) 16 HEER.

AW 17: A EE S (FED, ESI-MS m/z: 197.1
[M—H], T3 N CoH100s5. 'H-NMR (600 MHz,
CD;OD) ¢: 7.32 (2H, s, H-2, 6), 3.88 (6H, s, 3, 5-
OMe); 3C-NMR (150 MHz, CD;OD) &: 170.0 (-
COOH), 148.8 (C-3, 5), 141.7 (C-4), 121.9 (C-1), 108.3
(C-2,6),56.7 (3,5-OMe). L E#dk5 CkRiE—
;O FSEENAEW 1T N T HFR.

&Y 18: HERE A, ESI-MS m/z: 179.0 [ M—
H], 7§~ CoHgO4. 'TH-NMR (600 MHz, CD;0D)
8:7.52 (1H, d, J=15.6 Hz, H-3), 7.04 (1H, d, J= 1.8
Hz, H-2'), 6.92 (1H, dd, J = 7.8, 1.8 Hz, H-6'), 6.78
(1H, d, J= 8.4 Hz, H-5"), 6.21 (1H, d, J= 15.6 Hz, H-
2); BC-NMR (150 MHz, CD;0D) 6: 171.1 (C-1), 149.3
(C-4"), 147.1 (C-3), 146.7 (C-3"), 127.7 (C-1"), 122.9
(C-6"),116.5 (C-2), 115.4 (C-5"),115.0 (C-2"). LAE%L
P 5 SRR IE — S0P, WS RS 18 MHERE .

&Y 19: AR K, ESI-MS m/z: 193.1 [M—
H]f, ﬁ?‘ﬁj’ﬂ Ci10H1004 'H-NMR (600 MHz,
CD;0OD) ¢: 7.53 (1H, d, J = 15.6 Hz, H-3), 7.03 (1H,
brs, H-2"), 6.93 (1H, d, J = 7.8 Hz, H-6"), 6.77 (1H, d,
J=8.4Hz, H-5"), 6.25 (1H, d, J = 15.6 Hz, H-2), 3.76
(3H, 5,-OMe); 3C-NMR (150 MHz, CD;0D) d: 169.8
(C-1), 149.7 (C-4"), 147.0 (C-3), 146.8 (C-3"), 127.6
(C-17), 122.9 (C-6"), 116.5 (C-2), 115.1 (C-5"), 114.8
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(C-2'),52.0 (1-OMe). LA b 5 SCikfoE — 3502,
WO SEAL A 19 SINHERS H S

&40 20: AEKER, ESI-MS m/z:357.1 [M+
HI", 4 F 32N CigH009 o 'H-NMR (600 MHz,
CD;0D) d: 7.59 (1H, d, J= 15.6 Hz, H-7), 7.21 (1H, d,
J = 8.4 Hz, H-6), 7.11 (1H, brs, H-2), 7.06 (1H, d, J =
8.4 Hz, H-5), 6.38 (1H, d, J= 15.6 Hz, H-8), 4.60 (1H,
brs, H-1"), 3.92 (1H, d, J = 12.0 Hz, H-6'a), 3.77 (3H,
s, 9-OMe), 3.73 (1H, brd, J = 12.0 Hz, H-6'b), 3.52~
3.41 (4H, m, H-2'~5"); BC-NMR (150 MHz, CD;0D)
5: 169.4 (C-9), 151.2 (C-4), 148.9 (C-3), 146.1 (C-7),
131.0 (C-1), 122.2 (C-6), 118.1 (C-5), 117.0 (C-8),
115.9 (C-2), 103.4 (C-1"), 78.4 (C-5"), 77.5 (C-3"), 74.7
(C-2"),71.2(C-4"), 62.4 (C-6'), 52.1 (9-OMe). LA %%
P 5 SRR IE — B0, WS E A 20 4 3-0-B-
D-TIH TR ] 267 Al -4 - F2 M HE R H G
3.2 MEWEMFIELS

MR “2.27 TR J5 3550 A4 ST T k4t
PUAMIEPESLES . (&AW JRERE N 30
pg/mbL) J5, EHE HIEEHRERT 50%MHEY)
ARSI 1Cso 1, XS 6 A1 10 YIS 7E ABTS
H HEE BRI SRR RN T 50%.

W 2 fizn, 7€ DPPH H fi3Eissseied, 1k
A2 7. 150 17 FA8 PTG PE o T FH XS
B LA, Hiha4 18 RILH ) DPPH H
ISR AE frioR, H ICs {4 (0.208+0.019)
pg/mL. 7£ ABTS HHEER LIS, a7, 17
118 T EALTE IR T FHPE 250 R LA iR,

*®2 UWEVIRMENERFEER (Xts,n=3)
Table 2 Screening results of antioxidant activity of

compounds (X +s,n=3)

ICso/(ug ML)

&
DPPH ABTS*
2 1.313+0.047 19.2314+0.972
3 2.208+0.026 25.265+0.989
6 4.24340.300 >30
7 1.247+0.020 9.087+0.486
8 5.041+0.256 13.064+0.670
10 3.619+0.327 >30
15 1.714+0.078 11.60040.350
17 1.1524:0.043 10.40140.631
18 0.208+0.019 10.01140.215
L-PeIp M 1.87940.054 11.170+0.531

Hotb & 7 RIE K ABTS B H L5 M BE /1 &
58, H ICsofE A (9.087+0.486) pg/mL; L&)
15 ) ABTS H HAERRE I SHMEZME Y. (b
W) 7. 17 118 7 DPPH 5 ABTS H H&ERIEME
D58 S SR I H I 3 I B S A 1 ELrE MR
FBAPEZS L-BUR AR «
3.3 NO HIHEMTFIELE
3.3.1 AL ERt RAW264.7 4HB5E FT 052 ARAE
“2.3.27 TR 7R T AGEY) 2~9 XF RAW264.7
YHMLIE ST IRENA, SEES A IR I, A 2~5. T~
9 ¥IJ7E 40 umol/L B X AHMLE 1% A M, LAY
6. HLZEKFA 22 BIAE 2.500. 20 pmol/L It X 4 i /1
WA K, LAY 2~5. 7~9 #EEL 40 umol/L
NGB VIR EIAT R, WED 6. HiZEXK
FA S BIEEL 2.500. 20 pmol/L 244525k T
JE BESEE .
3.3.2 &YX LPS i S0 RAW264.7 A1~
NO s J8 I 2 A0S WITE 2 AR E FE A
TTALEE 5 RAW264.7 40724 NO & &, K5
FOXT NO BB IR, koot ot o1& gk 47
P, SEERAE R aIE 2 s, SEERAMLL, A
) 6 7£ 0.625. 1.250. 2.500 pmol/L Ff H5 % B HH &2
(1) NO Filys 1, HAPHE LA A SCPE R 58
thE&Y 3. 5. 7~9 1E 20, 40 umol/L I ) HE 5.2 411
#1 LPS #5531 RAW264.7 ZHi 4= NO,  HAkIfE
FH IR ARG 5. AL A1 2 AT 4 AR IR
17 NO Iy 1%
4 Tig

NI ks S = R 8 VAL S e
T 20 MEEY), G5 3 AWERUEY. 4 MROEE
FMEFHR 4 DARTRRE | MEEEE, | MED
FRET AWM L& sy, a
SRNFHIEH A (LA 4. 6. 7. 9~12. 14, 15
20 NIREEEEE 7, WEW 17 M 18 N4H
R E 4. iE DPPH H ARG RES ABTS H H
THBRIEVEM L S IR SN A TR, SRR
LAY 7. 17 A1 18 1E 2 Fhazih b iR B
BEMPUEAEE VS S RS Pk i
% AL AP RSN R iV I Griess VEEAT VAN
SR BREEY) 3. 5~9 RIUH B E PR IEE.

WPt A0 A0 2 RS, (E AT
et DCRE (R BT AR 2 P AR, LA BRI g s A
A ARILRAEZBUE R P S a v AR B, 25



22 PED 2026518 B57% B 1 Chinese Traditional and Herbal Drugs 2026 January Vol. 57 No. 1

o = 30 i 2 309 Hih
= = 40 jo 404
Q =}
g £ 30 g 307
g {g 20- % 201
3 S 10 S 107
“ “ o G
XEE HR 5 10 20 XTHE B 10 20 40 YRR 10 20 40
b ZE KA/ (umol - L) 2/(umol-L™") 3/(umol-L™")
= 30 = 30 o =99 i
= 40 = 404 = 40-
=) 5] ]
5 30 g 304 g 304
B 204 B 20 2 20
% £ B
S 107 S 101 o 101
z Z z
R MR 1020 40 XTI A 10 20 40 HHE B 0.625 1.250 2.500
4/(umol-L™") 5/(umol-L™") 6/(umol-L™")
e . R 730 o 20 .
= 404 = 40 = 40 g
Q Q
£ 30 530 5 304
® 201 B a0 B 201
5 104 o 10 o 101
N z 0 z
PR MR 10 20 40 e AR 1020 40 SHE AR 1020 40
7/(pmol-L7") 8/(umol-L") 9/(umol-L")

S5xtRAAA: #P<0.001; SHAAMLL: "P<0.05 P<0.01 P<0.001.

###P < 0.001 vs control group; “P < 0.05

“P<0.01 "P<0.001 vs model group.

B2 LAY LPS 55 RAW264.7 ZHAE =% NO WS (X5, n=3)
Fig.2 Effects of compounds on NO production in LPS-induced RAW264.7 cells (X £ s, n =3)
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