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Chemical constituents from Euphrasia pectinata and their anti-photoaging

activity
BIAN Zi-yan, GUO Hao-nan, LI Hua-hua, ZHENG Qi, WANG Tao, HAN Li-feng, LI Nan,
ZHANG Han, MIAO Lin, ZHANG Peng”

( National Key Laboratory for Chinese Medicine Modernization, Ministry of Education Key Laboratory for Pharmacology of Traditional Chinese Medicine
Formulae, Haihe Laboratory for Modern Chinese Medicines, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China)

ABSTRACT: AIM To study the chemical constituents from Euphrasia pectinata Ten. and their anti-photoaging
activity. METHODS  The separation and purification were carried out by using D101 macroporous adsorption
resin, silica gel, Sephadex LH-20 and preparative HPLC, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. The anti-photoaging activity was evaluated by CCK-8
method and LDH kits. RESULTS Ten compounds were isolated and identified as (5-formyl-2-furanyl) methyl
dihydrof erulic acid ester (1), 16 alkane-4-olide-13-0-B-D-glucopyranosy (1—2) -B-D-glucopyranoside (2),
apigenin (3), (7R, 8R-4, 7, 9, 9'-tetrahydroxy-3, 3’-dimethoxy-8-0-4'-neolignan) (4), blumenol A (5),
ferulic acid (6), p-coumaric acid (7 ), 3-methoxy-4-hydroxybenzo ( 8), cyclo ( Pro-Ala) (9), 5-
hydroxylmethyl-2-furfural (10). Compounds 1-2 could significantly enhance the viability of HaCaT cells under
UVB irradiation, and inhibit the release of lactate dehydrogenase. CONCLUSION Compounds 1-2 are new
compounds, 3-10 are isolated from this plant for the first time. Compounds 1-2 have anti-photoaging activity.

KEY WORDS: Fuphrasia pectinata Ten.; isolation and identification; anti-

chemical constituents;

photoaging activity

N K RE 2 ) 25 BE N OK D JE A Wb oK
Euphrasia pectinata Ten. 2%, ZJ& MY 7K B A
IS AR, A TS e, g, TE,
LR, BATEIREE . MIRIDA, iR
TR SRR . R R AR . Bk /ME
AR TR R N R R S R R 2
HABRI LM E ) Z R 2 AR, A& b
RV PUEA UYL pui s i,
2oy EEALAE RIREBERE 267 | R ST
WA | BRI AR B AT AR T T
OB, WPED AL AP R SR OR OB SR R IR &k (5
/AR BERTT & R h 255N 24 T8, S22 9%

Hk, Nik—P IR, AR
B A TEFI RGBS LR LWL 4T 70 7
Y, IR S W IO ATE TS, LI
B H 2 30 Bl O S RE OGN 4 =
(SR
1 ##

Avance 600 #% 4 3L Pk 4 (TMS AR, 1
Bruker A 7)) ; Agilent 6520 DU # €47 i a] Ji i
(Q/TOF-MS) . Agilent 1260 43 % i &4 Vi AR €04 335
i (3 Agilent 22 #]) 5 LC-20AR il & B i A0

AH 3% 4L . LC-20AR ODS {4 % A (250 mm x 20
mm, 7 pm) ( HARHE/HE ), Sephadex LH-20 #E
3B (#it: GE Healthcare 23] ) ; RP-C AR
(ODS-A-HG, 5~50 mm, HZAR YMC #X &4k,
MCI Bt (CHP 20P/P120, H A& =2k FkkR 2
#t); D101 KALB AR (RETH G TARA
Al); BERE (ST ARAR), Bk
7440 H 2 [ Thermo Fisher Scientific 23 &) ; 43 #7
AR B F R RRRHERH A IR A F]

INKFETF 2020 45 9 H W A Tk 44 % [ T 24 4
Wiy, SR E LR E R AR IZIEE N IE G,
FRAS (41E5 XMC20200404) £ 48 38 K HE AT 4 43
24 [ R E TSI = R
2 BRSHE

BUNKE T AT 4.5 kg, IIA 8 f5HKE
W, BIFARE 3 K, K2 h, Uk, AIFIER,
WOE T AR, CFROTRZEE 3 W, R
Hl, BB BERAL (7.6 g) 5 KEBALH D101 K
FLIRZ R A 43 5, DA&tiZK R 95% £ B i, [l
B, 153 95% LEERRAL (97.2 ¢)

LROTEIRAL (7 ¢) WA (100 ~ 200
H) 78, Daihik-oRams (1001 0~0 : 100)
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BREEVEM, 5% 5 W4 (Fr.l~Fr.5), Fr.2
(1.23 g) ZREREAE (100~200 H) 4085, Ll
k-2 R ZHE (100 : 0~0 : 100) BfEEVERL, 53]
Fr.2.1 ~Fr.2.2, Fr.2.1 (358 mg) % Sephadex
LH-20 #Epeit2iifk, DLED5-HEE (00 100) PEML,
HEEY 8 (10 mg); Fr.2.2 (834 mg) &
Sephadex LH-20 % ¢ #4385, LASA-HEE (O -
100) WEWL, 5% Fr.2.2.1~Fr.2.2.2, Fr.2.2.1
(100 mg) %2 MCI H:53 8, DIHEE-K (40 @ 60 ~
100 : 0) BREEVEME, 7593 Fr.2.2.1.1, F4H&
BIHPLC (Uil 2 G-k, 38 = 62) 4lifk, 5%
k&Y 1 (3.2 mg, t; =29.1 min); Fr.2.2.2
(215 mg) 2 MCI HE5 8, IR EE-K (40 @ 60 ~
100 = 0) B BE ¥k B, 18 F Fr2221 ~
Fr.2.2.2.2, Fr.2.2.2.2 (30 mg) ZH14% HPLC
(Wsh M -7k, 20 : 80) &, BEMLEY 6
(3.5 mg, t,=27.5 min), Fr.3 (316 mg) FHEM
(100 ~ 200 H) 4r %85, LA ilft-2 iR & PR
(100 : 0~0 : 100) HHEEPEME, 7530A4> Fr.3.1~
Fr.3.2, Fr.3.1 (27 mg) %1% % HPLC (#izh
HHHEEE-K, 26 @ 74) 4iftk, HRMLEW T (1.5
mg, t,=17.5 min), Fr.5 (460 mg) % Sephadex
LH-20 BEMeHE 438, LS D-FEE (1 : 1) VR,
HEFAT Fr. 5.1 (139 mg) , %4 Sephadex LH-20 %
WeAE)EHr, @ W be-HEE (1: 1) YW, 53]
WA Fr.5. 1.1 (26 mg), 448 HPLC (FishH
-7k, 35 : 65) 4ifk, 538fk&5% 4(3 mg,
tg=41.5 min) ,

95% L FEFRA; (80 g) FHEEMCHE (100 ~ 200
H) 708, D& HE-HEE (100 : 0~0 : 100)
BREEVEL, 5% 4 MHL (Fr.6~Fr.9), Fr.7
(1.56 g) 2 MCI #4315, DAFIEE-ZK (40 @ 60 ~
100: 0) BEEVEM, 5% 4 MW (Fr.7.1~
Fr.7.4), Fr.7.1 (103 mg) Z#l% % HPLC (i
S EE-K, 8:92) 4ifk, HEMLEW 9 (3.05
mg, t; =35.6 min); Fr.7.2 (26 mg) £ i 7 H
HPLC (VishHHZMG-7K, 15 : 85) 4lifk, 53bs
Y5 (4.85 mg, t,=42.3 min); Fr.7.3 (153 mg)
245 HPLC (i shAHH oK, 38 1 62) 4lifk,
BEMEEY 10 (1.45 mg, t,=25.7 min); Fr.7.4
(78 mg) 2% % HPLC (i 8hAH gk, 55 -
45) 4lifk, HEAEW 3 (3.75 mg, 1, =15.2
min) , Fr.8 (1.25 ¢g) £ MCI #4535, DI EE-K
(40 : 60~100 : 0) BREEVEML, HEW T Fr.8.1~
116

Fr.8.2, Fr.8.2 (381 mg) £+ % HPLC (%izh
MWK, 32 0 68) 4ife, MAEMLAEY 2 (25
mg, 1, =23.3 min), il % % HPLC {AR i & 24K
5 mL/min, IR 254 210 nm,
3 BRKfE

BAEAY 2 1 mg, MA 2 mL 2 mol/L HCI,
90 C/KBIMH 1 h, 2 mL LR TEHEE 2 ¥k, /K
JEE TG A3 2 AR, AT mLMEnE R, P
AT mg -z ie R Eh g £k, 60 CHnf4 1 h,
FEIMASS 2RI SRR AR F iR, 1 h, S8R
FH Tosoh ODS-1002 {44 (4.6 mmx 150 mm, 5
wm); WEMHNE-K (5:95~95:5); A&
1 mL/min; K4 250 nm, Xﬂ',ﬂglﬂxlﬁ‘]/ffﬁﬂ:’pﬁ,
i S AR R G R ) L, w2 b
SRRy DR
4 HHETE

AW 1. WREAKR, W THE, 10% 6k
ZEER A B, UV A, (MeOH) 235 nm, 270
nm, HETEFIEm/z: 303.0882 [M-H] ™, #iE
HorFh € H, 0y, AMEFIEEHN9,"H-NMR (600
MHz, DMSO-d¢) i&% (£ 1) , KX 8. 9.58
(1H, s) WRATE 1 ABERSA, 5. 8.74 (1H, s,
7-OH) B/RFEFE 1 MRS, 6. 6.77 (1H, d,
J=2.0 Hz, H-5), 6.63 (1H, d, J=8.0 Hz, H-8),
6.56 (1H, dd, J=8.0, 2.0 Hz, H-9) W &5ty
FELAL, 3, 4-=HURARIR, BLAMNEAAAE—XF
MEMA N EGES 6. 7.52 (1H, d, J=3.5
Hz, H-3"), 6.77 (1H, d, J=3.5 Hz, H-4'), 3.71
(3H, s) WRZE AL 1A &5, " C-NMR
(150 MHz, DMSO-d,) (% 1). DEPT 135 i,
R FEAE 2 DR FEDR 6. 178.6 (C-6"), 171.9
(C-1), KHRFFFHFIX 6. 144.8 (C-7), 147.4 (C-
6), 131.1 (C-4), 120.3 (C-9), 115.3 (C-8),
112.4 (C-5) R =HBAREAR(ES, 8. 155.5 (C-
2'), 152.4 (C-5"), 123.9 (C-4"), 113.0 (C-3")
SRR R BLOBE I 0k 2R L AR {E S, 8. 55.5 (6-
OCH,) FHIFAE 1 MHAKR, HMBC i (KBl 1)
Hr, 4K H- (6-OCH,) /C-6 RIIETRA EifiE T
AL TE 6 £, My¥Edt H- (7-0H) 5 C-8,
C-6 MIEFEAHCHIE T By B2 3L LR AE 7 7, H-3/C-
4, C-9, C-5MmFEAHOCHE T 2R 58 4 i g B,
H-3/C-1~2, H-2/C-1, 4 B FEF LT E T A
B B9 M2 45 4, H-6'/C-5', H-4'/C-2', H-3'/C-5',
H-1"/C-3' By FEAH G 8 1 5-F8 H LR 4544
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H-1'/C-1 W REAR G 2 T AP BLIR PR S
SR LR h R L AR RAL, LR LTI, BN

m— 'H-"H COSY

(5-FPEAL-2-wkirg ) HY L —
BRHLEY .

APTRRRER, oA WA

~~ x HMBC

1 &A&%1%x%'H"H COSY (-), HMBC (—) %
Fig.1 Key 'H-'"H COSY (-) and HMBC (—) correlations of compound 1

£1 %A% 1 'HNMR (600 MHz) ."” C-NMR (150
MHz) &
'"H-NMR (600 MHz) and “C-NMR (150 MHz)

data on compound 1

Tab. 1

frE Sy 3¢
1 — 171.9
2 2.64 (2H, t, J=7.6 Hz) 35.3
3 2.74 (2H, t, J=7.6 Hz) 29.9
4 — 131. 1
5 6.77 (1H, d, J=2.0 Hz) 112. 4
6 — 147. 4
7 — 144. 8
8 6.63 (1H, d, J=8.0 Hz) 115.3
9 6.56 (1H, dd, J=8.0, 2.0 Hz) 120.3
1 5.15 (2H, ) 57.5
2’ — 155.5
3’ 6.77 (1H, d, J=3.5 Hz) 113.0
4 7.52 (1H, d, J=3.5 Hz) 123.9
5’ — 152. 4
6’ 9.58 (1H, s) 178.6

6-0CH,4 3.71 (3H, s) 55.5

7-OH 8.74 (1H, s) —

k&2, AELERHEK, B TFHE, 10%
R Ol AR, HIEE [l =-8 (c=
0.20, MeOH), #E4r F B ¥ 1§ m/z: 593.314 5
[M-H]~, ER—nTHER, mAEWRET m/z
431.261 6 [ M-H-162 ], i & H 4> F R K
CyHyO,,, AN FIEE K 4,"H-NMR ( pyridine-d; ,
600 MHz) (% 2) &+, 6: 5.33 (1H, d, J=7.8
Hz, H-1") . 4.97 (1H, d, J=7.7 Hz, H-1") kbif
WIFEAE 2 ASBETT, RIS G H ORIy g A,
EEYIX, 8. 4.36 (1H, m, H-4), 2.48 (2H,
dd, J=9.4,7.0 Hz, H-2), 2.10 (1H, m, H-3a),

1.66 (1H, m, H-3b) Ky NERHFFIEEGF S, §

1.82~1.23 (21H, m) % BS54 o 77 75 g I i )
B, 6. 0.86 (3H, t, J=7.5 Hz, H-16) M ARuiH
HEHS." C-NMR ( pyridine-d;, 150 MHz) (%
2) . DEPT 135 § e, 2 A0 () o 2 5% 5. 106. 5

(C-1"), 102.3 (C-1") 1R ALI R I —2 5 UEbE
J B IR, 5. 84.2~72.0 JHE R AL €2~ C-

S"HIBRAE S, 8: 63.3, 63.1 MW IV H A C-6"H
C-6'[kfE %, VAL Ry B-D-MLIRE &0 (152) -
B-D-MLM i A5 W 1115 5. 8. 177.6, 81.2, 29.3,
28.5 0 vy WERMMHER[F 5 . fEmFIX 8. 36.1~
23.5 - [CH,],,-BR15%5, 8: 14.6 (C-16) KK
Ui B LR (55 ' H-"H COSY & (&2) ', H-4/H-
3, H-3/H-2 MIREKHIFFAE y WERHR (BT A); H-
13/H-12a, 12b, 14 Fi36, 6. 1.82~1.23 KN H
e S H-15/H-16 MG, RUIFEAE 12 e 451
(HKrB); 8. 5.33~3.89 KA MK, WL
B-D-ML I A5 hH45F . HMBC 3% (& 2) f, H-4/
C-1~3, H-2/C-1, 4, H-3/C-1 BIEFEM L E T
FICHR N R4S R, H-3/C-5, H-4/C-5, H-5/C-3 [}
IEARAOCHE 1 12 BEBURAE TR NG 4 7, H-
1'/C-13, H-13/C-1"F9AH I 1 %8 2 0 B 1 ik
B 13 7, H-1"/C-2", H-2'/C-1"(IAEHE T 2
AHEEHE N 152 B, fLmKig, L2 aE R T
Pl 1 A R0 FF 4 I S i R Y AT A A Je 4
D-HENE, LR LRTiR, BN TISki-4-M R 13-0-B-
D-MEIR AR (152) -B-D-NELmG# 4 ptr, Bk

WAGE R FIL A
L&Y 3. IRE KR, B THEE, ESI-MS
m/z: 271.033 9 [M+H]",'"H-NMR (600 MHz,
DMSO-d,) 6: 6.77 (1H, s, H-3), 12.96 (1H, s
117
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= 'H-H COSY <7\ HMBC

2 &2 X#E'H H COSY (-), HMBC (—) #%
Fig.2 Key 'H-'"H COSY (-) and HMBC (—) correlations for compound 2

%2 A% 2 'HNMR (600 MHz),” C-NMR (150  2'). 6.92 (1H, d, J=8.5 Hz, H-3'), 6.92 (1H,

MHz) ##& d, J=8.5Hz, H-5'), 7.92 (1H, d, J=8.5 Hz, H-
Tab.2 'H-NMR (600 MHz) and “C-NMR (150 MHz) 6') ;"C-NMR (150 MHz, DMSO-d,) &: 164.3 (C-
data on compound 2 2), 102.8 (C-3), 181.7 (C-4), 161.4 (C-5),
i By 8 98.9 (C-6), 163.7 (C-7), 94.0 (C-8), 157.3
I - 177. 6 (C-9), 103.6 (C-10), 121.2 (C-1"), 128.4 (C-
2 2.48 (2H, dd, J=9.4, 7.0 Hz) 293 2'), 116.0 (C-3'), 161.6 (C-4'), 116.4 (C-
3 2.10 (1H, m), 1.66 (1H, m) 28.5 5,)’ 128.9 (C-6/)o uﬁﬁﬁgjiﬁk [11] j’ﬁﬁ
o e TR PRBEBEAINERE,
6 1.59 (1H, m), 1.44 (1H, m) 36.1 /ﬂ:ﬁ%“: aﬁé%f)ﬁtéﬁ%’ {:ﬁ:]:l?@?’ ESI-MS
. 123 (2H, m) 209 m/z: 377.162 4 [ M-H ] .'H-NMR ( 600 MHz,
o 1.23 (2H, m) 20,0 DMSO-d,) &: 6.83 (1H, d, J=2.0 Hz, H-2),
9 1.82 (1H, m), 1.76 (1H, m) 34.5 6.76 (1H, dd, J=8.1, 1.9 Hz, H-6), 4.70 (1H,
10 1.29 (2H, m) 30.6 d, J=4.7 Hz, H-7), 4.16 (1H, q, J=4.8 Hz, H-
1 1.55 (2H, m) 25.6 8),5.68 (1H, dd, J=15.0, 2.4 Hz, H-8), 3.56
12 1.79 (1H, m), 1.72 (1H, m) 35.1 (1H, dd, J=11.5, 4.1 Hz, H-9a), 3.22 (1H, dd,
13 3.96 (1H, m) 80.0 J=11.5, 6.3 Hz, H9b), 6.97 (1H, d, J=1.9 Hz,
14 1.50 (2H, m) 278 H-2'), 6.89 (1H, d, J=8.2 Hz, H-5'), 2.41 ~
N 130 A, ) 23 2.35 (2H, m, H-7'), 2.73 (2H, t, J=7.8 Hz, H-
16 0.86 (3H, t, J=7.3 Hz) 14.6
y 407 UHL 0 J=77 1) 023 9'), 5.22 (1H, s, 7-OH), 3.72 (3H, s, 3-
. 4.16 (1H, m) 042 OCH,), 3.75 (3H, s, 3’-OCH,); "C-NMR (150
3 4.33 (15, m) 8.5 MHz, DMSO-d,) 8: 133.0 (C-1), 112.8 (C-2),
" 4.26 (1H, m) 721 147.0 (C-3), 146.4 (C-4), 111.0 (C-5), 119.0
5’ 4.23 (1H, m) 78.4 (C-6), 71.0 (C-7), 60.1 (C-8), 60.1 (C-9),
6' 4.49 (1H, m), 4.40 (1H, m) 63.3 134.8 (C-1"), 114.7 (C-2"), 149.5 ( C-3"),
1" 5.33 (1H, d, J=7.8 Ha) 106. 5 145.4 (C-4"), 116.0 (C-5'), 120.1 (C-6),
2 4.08 (1H, m) 7.2 30.8 (C-7"), 35.2 (C-8"), 60.1 (C-9"), 55.6
¥ 393 (TH, m) 788 (3-OCH,), 55.4 (3'-OCH,). LI b %ds 5 3C ik
: 18 20 12 B HHA A AN TR, SR,
Z” 4.49(1;.,81)(,1?’3:])<1H, m) ij 7,9, 9-PHRAE-3, 3N HUAIE-8-0-4" B AR

&Y 5. LRGN, B THEE, ESI-MS
H-5), 6.18 (1H, d, J=2.0 Hz, H-6), 6.47 (1H, m/z; 223.135 2 [M+H]",'H-NMR (600 MHz,
d, J=1.9 Hz, H-8), 7.92 (1H, d, J=8.5 Hz, H- DMSO-d,) 6: 5.78 (1H, s, H-2), 2.35 (1H, d,
118
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J=16.2 Hz, H-6a), 2.07 (1H, d, J=16.2 Hz, H-
6b), 5.66 (1H, d, J=15.0 Hz, H-7), 5.68 (1H,
dd, J =15.0, 2.4 Hz, H-8), 4.18 (1H, s, H-9),
1.11 (3H, d, J=6.4 Hz, H-10), 0.93 (3H, s, H-
11), 0.91 (3H, d, J=5.6 Hz, H-12), 1.81 (3H,
dd, J=4.3, 1.3 Hz, H-13), 4.98 (1H, s, 4-OH)
4.71 (1H, s, 9-OH) ; "C-NMR (150 MHz, DMSO-
dy) 8: 197.8 (C-1), 125.9 (C-2), 164.9 (C-
3),78.2 (C-4),41.4 (C-5),49.8 (C-6), 136.3
(C-7), 128.3 (C-8), 66.6 (C-9), 24.5 (C-10),
24.4 (C-11), 23.5 (C-12), 19.4 (C-13), LIk
B S5CEk [13] e —%, WEEzbay
RAT T T A

k& 6. TLOEARE S, % THEEL, ESI-MS
m/z: 193.084 3 [M+H]","H-NMR (600 MHz,
DMSO-dy) 8: 7.25 (1H, d, J=2.0 Hz, H-2),
6.78 (1H, d, J=8.1 Hz, H-5), 7.06 (1H, dd,
J=8.1,2.0 Hz, H-6), 6.35 (1H, d, J=15.9 Hz,
H-7), 7.45 (1H, d, J=15.9 Hz, H-8); "C-NMR
(150 MHz, DMSO-d,) 8: 125.9 (C-1), 111.1 (C-
2), 149.0 (C-3), 147.9 (C-4), 115.5 (C-5),
122.6 (C-6), 143.8 (C-7), 115.5 (C-8), 168.5
(C-9), 55.7 (3-OCH,) ., VI I %idls 5 3CHk [14]
fiRiE—3, IS IZ G Y TR R

&M 7. BEBKR, W THEE, ESI-MS m/z:
165.055 6 [M-H]~,'H-NMR (600 MHz, DMSO-d,)
8. 7.22 (1H, m, H-1), 7.22 (4H, m, H-2, 3, 5,
6),2.97 (1H, dd, J=13.8, 4.1 Hz, H-7a), 2. 74
(1H, dd, J=13.8, 4.1 Hz, H-7b), 4.08 (dd, J=
8.6, 4.2 Hz, H-8); "C-NMR (150 MHz, DMSO-
dg) 8: 126.0 (C-1), 128.1 (C-2), 129.4 (C-
3), 138.5 (C-4), 129.4 (C-5), 128.1 (C-6),
40.1 (C-7), 71.3 (C-8), 175.3 (C-9), LA %k
WSk [15] il —3, HEEztEYH
3-RELFLR

&Y 8. WA EK, T HEE, ESI-MS
m/z; 167.035 5 [ M-H] .'H-NMR ( 600 MHz,
DMSO-d,) &: 7.44 (1H, d, J=1.2 Hz, H-2),
6.84 (1H, d, J=8.4 Hz, H-5), 7.43 (1H, dd, J=
1.2, 8.4 Hz, H-6), 3.80 (3H, s, 1-OCH,); "C-
NMR ( 150 MHz, DMSO-d,) &: 121.7 (C-1),
115.1 (C-2), 151.1 (C-3), 147.3 (C-4), 112.7
(C-5), 123.5 (C-6), 167.3 (4-CO), 55.6 (1-
OCH,) ., VI E¥¥s 53k [16] #id—2, Wit

YEZAE YR 3-H -4 AR

G, TEEE, BTHE, ESI-MS m/z.
168.055 5 [ M+H]*,'"H-NMR (600 MHz, DMSO-d,)
5. 4.08 (1H, m, H-3), 8.14 (1H, s, H4),
4.16 (1H, m, H-6), 1.82 (2H, m, H-7), 2.11
(2H, m, H-8), 1.21 (3H, d, J=6.9 Hz, H-10);
BC-NMR (150 MHz, DMSO-d,) &: 166.5 (C-2),
50.1 (C-3), 170.0 (C-5), 58.7 (C-6), 27.7
(C-7), 22.4 (C-8), 44.8 (C-9), 15.3 (C-10),
PhEEdR S50k [17] i —3, B e
HEYRA (HER-NER) .

G 10, B AL, % T HEE, ESI-MS
m/z: 125.024 1 [ M-H] .'"H-NMR ( 600 MHz,
DMSO-d,) 6: 9.54 (1H, s, H-1), 7.50 (1H, d,
J=3.4 Hz, H-3), 6.60 (1H, d, J=3.5 Hz, H-4),
4.50 (2H, s, H-6), 5.60 (1H, s, 6-OH); “C-
NMR (150 MHz, DMSO-d,) &6: 178.5 (C-1),
152.2 (C-2), 125.0 (C-3), 110.2 (C-4), 162.7
(C-5), 56.4 (C-6), VA LEdEScimk [18] 4iki
—3, BISEEIZE YR 5-5 T 2w i T
5 POEEBNEEHR

SN G R B R EANR N R
£ 52 P AR RO AL A, o B Bk R B b, 17
T UVB 85T, HaCaT 4002 A 521 il 40 L 1Y
—Fh, WSR2 R AN R R IR Y FL
MR (LDH) 6 IEH 1500 N ASRE 28 o 40 B A
{ETE2 B 38 UVB RSB 400 5 vT 9l Rk ) 4t i 41,
HCZ JH % 4 T LDH B B ] LA R B O & 1k
WY,

ARAFFFE R CCK-8 87 0 46 I AN [R) ¥k B £k
Y 1~2 X HaCaT 0BG B, 45K 1, 10, 100
pmol/L T ¥ TG W W # ., B )5, RH CCK-8,
LDH X5 & 1F 1k &% 1~2 % UVB B85}~ HaCaT
AL M K LDH B 9 52 ma, BROXE B3R K
HaCaT 411, LA 10/mL %)% 70 T 96 fLARH,
I REAE R T70% ~ 80% J& i B X IRA] (JC UVB |
S0 . FEAI (UVB ) FIZRZG4, AR
JEZ5Y), 537 24 h J5iE4T UVB JREGT (CAR R 60
mJ/cm®) |, REEREFE 24 b, W BWER, BT A —
96 fLA Y, UL BRI LDH B, R 96
fLAR A PBS 838 1 K, H&ALANA 100 pL 1xCCK-8
TAEW, 37 CHFE 1 h, T 450 nm 4L 5%E OD {H,
THEMMAETE R, 455 UVB MRS HaCaT 40 3%
PERTR AR, 0 2 Mo ik G 4 REAS A A B2 b 42

119



2026 4F 1 A
Fa8E F1

R %

Chinese Traditional Patent Medicine

January 2026
Vol. 48 No. 1

HimvE, Hoh A% 146 10, 100 wmol/L ¢ K Xf
R A I RIAE, fEW 2 75 1, 10, 100
pmol/ L ¥ B X 4 ML 5 45 A3 Pl VE T, 35 2 54
A, WK 3, K4 2R, UVB iS5 HaCaT
A LDH B 380, i 2 Ak A erR
[l A D HOBR i, 28 EANR, Bk 2 LA
YI A R R Y HaCaT 40HE 552 UVB i S 89461403 .

115 =

[ — =

AHFFE /%

WEHEABME 1 10 100 1 10 100
A1/ (umol L) HA42/(wmol L)
TE: AR LIRS # P< 0.01; SEIRI LA, ™ P<0.01, * P<0.05,
B3 ARERENXEWI UVB #5115 HaCaT 4 HiE 1A%
Mg (x+s, n=12)
Fig.3 Effects of different concentrations of compounds on
viability of UVB-damaged HaCaT cells (x+s, n=

12)
220
4
*
§
i 180 4
&
o
jan)
&)
-
140 L
120
poichi: vivE | 10 100 10 100
AP/ (umol - L) AAH2/(umol - L)
. SXRRAE, ™ P<0. 01; SEIRIAHEL, * P<0.05, ** P<0.01,

B4 AREIRENEW UVB #1155 HaCaT 4058 LDH 55
IS (xxs, n=12)
Fig. 4 Effects of different concentrations of compounds on
LDH release from UVB-damaged HaCaT cells (x+
s, n=12)

6 Zig
AT FL 1558 10 MeEY,
120

FEUADRNER, 3B, 2 DB, 15, 1
MR TGRBEE . 2 DA, Kb &9 1~2
M EY, 3~10 E RN izEY T ER,
&, MMEAY 1 ~2 WYL BT T Y,
ghE LW E 98 HaCaT 20 M35 M IF 98 /> LDH B
i, X UVB i M8 B R EH, A2
BRI AT R 25y, RS R EE
T/NKRREACZERS ST, $aR T YO 25300 it
LR, RUCHEERS . PR B8 IT &R
MRS,
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LS UERTRERREEHRR

KT, REK, ®, =, FAEW, BRI, EHAA, EisH"
(LT HFEAAF PR EEEIR¥ER, UE T F 030619)

MBE: B FREINSHF BITEIMUR N, ik SRR . 0DS Kl 45 HPLC #1773 & alifh, #RIEH
P I B T B e AL A I 250 . R RAW264. 7 BRTA bt e ik, &R Mrharssis sl 15 Me s,
IS SE K N-acetyl-N'-trans-feruloylputrescine (1) . N-ZR-XF EMEESME (2) . N-JezX-FIZRBEER I (3) . N-XF 7 5Lk
B (4) | xylogranatinin (5) . N- ( N-benzoyl-L-phenylalanyl) -L-phenylalanol (6) . esculentoside G (7)., oct-1-en-3-yl
arabinopyranosyl- (1—6) -B-glucopyranoside (8) . 3- (2-F83&-4, 5 “HAIFE) WIR (9). 3, 4 HEEHR
(10) . HHEZ H-B-D-AL 0 4 Z W HF (11) . phenethanol-B-D-gentiobioside (12) . ¥} ¥ IEEHFEE (13), 9, 12, 13-
trihydroxyoctadeca-10 (E), 15 (Z) -dienoic acid (14) . methyl (9S, 10R, 11E, 13R) -9, 10, 13- trihydroxyoctadec-11-
enoate (15), fLEW 1~2, 7. 10 Xf RAW264. 7 4l il NO B9 1C,,fE R (23.4621.85) ~ (42.48+3.52) pmol/L,
it AW 6~9 HEWMIMEHEY T B RE], 2. 4~5. 14~15 ANz EYH &2, kaP1~2. 7. 10
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