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o OE.: BT A BERE (Arenga pinnata) B9 SE  BAT W] WA BER TG PE L SO DFSEBEAR T B4k 2 iy I OUR
FH R 52 REICHE (38  ODS A (3575 I 45 & HPLC WA #E1T 43 85 4lifl, JT48 FH NMR 33 52 R %5 0 16 1 1) 45
F, AR BF IR S BT &R ] RS R AR s . 25 SRR ABERE T~ 709% £ B4 ) vh 73 5 4 2
12 DEEEACE Y, 50 5 s B it (1) VH B R (2) JUBEREER (3) 2, 4, 4'-= A HE(4) |
HEH (5)  RR AR R-7-0-8-D-k W 1 4 85 H (6) 5S¢ H & H (7) F 5 H 54 (8) . KT H (9).7-0-
primverosylformononetin (10) 5 H 5 R 4 0 - BE T (11) (BRI (12) . kB 1-12 BHE RO
BERB IR A b o B A5 3
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Flavonoids from the Arenga pinnata

HUO Jinhai', LIU Jifei’, WANG Chang', WANG Weiming'"

( 1. Institute of Chinese Materia Medica, Heilongjiang Academy of Chinese Medicine Sciences, Harbin 150036,
Chinaj 2. Shineway Pharmaceutical Group Co. Lid, Shijiazhuang 051430, China )

Abstract: The Pinnata Fructus is the fruit of Arenga pinnata, which has obvious analgesic activity, but its chemical
composition is rarely reported. In order to study the chemical compositions of the A. pinnata fruit, the compounds were
separated and purified by repeated silica gel column chromatography and ODS column chromatography combined with
HPLC, and the structures of the compounds were identified by using NMR spectroscopy. Twelve flavonoids were isolated
from the 70% ethanol extraction of A. pinnata fruit, which were identified as neosmitilbin (1), glycyrrhizin (2),
genistein ( 3), 2, 4, 4'-trihydroxychalcone (4 ), glycyrrhizin ( 5), genistein-7-0O-B-D-glucopyranoside ( 6 ),
isoglycyrrhizin(7) , neo isoliquiritin(8) , daidzin(9), 7-O-primverosylformononetin(10) , icuraside(11), calycosin 7-
0-B-glucoside(12). These twelve compounds were all isolated from A. pinnata fruit for the first time.

Key words: Arenga pinnata, fruit, chemical constituent, separation and purification, flavonoids
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CEMEMT, (CARRLE ) s B, R, BIHA
=I5 JLRL ML 8 0 S B 989K, bR T 78
I IR B W AT A R R R D s BT
FRUBE I, kRO B DR A A i 2
R R 5 UE BB AR B Y U B AR I T
(R4, 2019) , % 2Pk 1E K 96 B o8 46 H
(R 455, 2018) , HAE HIMLG] 5 10 i 2 AE K 7
FRE L . B 40 145 38 35 T K bt AR VR B R
NF-«xB 1 MAPK {5 5 38 [ B9 306 19 30 ] L COX-2,
IL-18 [ TNF-a & $iE A F 7 W A 5 (Li et al.,
2019) ,

H AT, X TR b 2% B4 STk B #5220, 2R
FELZE A R B AR - Ak 2 o AT RS, o
RIET 18 MMEA W (X7 €AE, 2018; Liu et al.,
2019) , AHFFEFE ML FERN L B X BEAR - 5
KB W AT, o B AR B 12 AR A
Y, o S5 Sk 15 T A (neosmitilbin) (1) | H
2 (glyeyrrhizin) (2) 4 B} K % Bl ( genistein )

(3).2,4, 4= % ¥ & H W (2, 4, 4"

trihydroxychalcone) (4) | H ¥ 1 ( glyeyrrhizin) (5) |

Ykl K K -7-0-B-D-N R 7 25 B 15 ( genistein-7-0-B-

D-glucopyranoside ) (6) . 5+ H # 1 (isoglycyrrhizin )
(7) . H 7 H %A (neo isoliquiritin) (8) , K & f
(daidzin) (9) .7-O-primverosylformononetin (10) 5
HHE R - E - (icuraside) (11) (B 57 2
il 4 ( calycosin 7-0-8-glucoside) (12) , A b &
Y238 1 O DA BE AR S AR v oy A B, S e T
PO AR AR, LR B R A PR B
TEIT S 55 R I B4 52 ) o ki

1 AR LS

BERBT25 5T 2017 48 9 J 5% A 1 P L i
GRS VA PR 22 T R B
RE R HE AR 8 A Y BEAR ( Arenga pinnata) W HSE, bR
AR T BV B 25 B 25 RS

AL HEARAL (BT AV-400 B T K iy

+- Bruker 2 ) 5 & 43 P IS AL (5 Triple-

TOF™ 5600+% ;] . 35 [H AB SCIEX AH]) 5 =4k
WA (RS . 5152414 Pl ) K R H
Waters v Al ) /1 20 W AH @B 3% B (& 5.
Cosmosil5C18 MS-TI ] £ %4, #H 4% . 250 mm x 20
mm, 10 wm;) % : H A Nacalai Tesque /A Al ) ; 4%

AR 3% A (B 5 . Cosmosil 5 C18 MS-1I 43 #r 5l ,
A% 250 mmx4.6 mm,5 pm; /) %K. H A Nacalai
Tesque A ) ) 3 A1 €8 3% £E B (MLA%: 80 ~ 120 H 3 T
X H DI TARAR) s R SR G(F
By e TABRA W) 5 ROMAE 3 PSR (B,
ODS-A-HG ; BiA% : 10 pm; ) 2. HA YMC A H)) ;
HHEE (GO B ;) 5 AR E B A F] ) 5 HAR
Yo Vi

2 BREELH

HUBE AR A0 5 SR 2 85 kg, VIR, LA 8 f5 4 70%
CPERWEIRIZ M 14 d, 1308 IR I8, 60 °C I
RT3 kg, BHELE 100 g 7K 1 L 4
B 1 IE TR 3 Wk, 4 FE B 80 °C Uik
FEe s R REAR A IE T BEIR B 2 380 g, £ IEAH
RERAEZAT, H A b - (2 : 1>10 1 1—
5:1-3:1-2:1—1:1)6 MWD, TLC
WA IR 9 A (Fr. A-1), 9 DN 912
ODS Ziifk, J s A HH EE-7K (1 £ 952 : 8—3 :
T4 :65:56:4-7:3->1:0),(Fr. Al-
10~11-10), Fr. F1 F2 53 % % & HPLC 4§ fk
(C ki, 55% W EE-7K, Jii# 5 mL - min™) , 1551k
AW T(6 mg); Fr. G5 P45 il % % HPLC 4 fk
(C b, 43%HEE-IK, i 5 mL » min™) ,f31LH
¥)2(8 mg) 4(8 mg) ;Fr. H4 F£ 5l & A HPLC
ik (C b, 25%FEE-/K, HiHE S mL « min™) , 1%
FMLAY 3(15 mg) (Fr. H2(C 4, 35% FEE-K,
WS mL - min™) 3R AEY 5(6 mg)  Fr. H3
(CHE, 45% M EE-K, JiEk 5 mL - min™) 551k
AW 12(10 mg) .6(12 mg) \Fr. H5(C ¥, 55%H
fiE—7K, W 5 mL - min") S EMEAEY 1(15 mg) |
8(15 mg); Fr. 11 2 4d il % 8 HPLC 4lifk (C g
FE, 15% W EE-/K, Wik 5 mL - min) , 52L&
Y9(5 mg) Fr. 3(C#E, 10% HEE-IK, W#H 5
mL « min") LA 10(7 mg) . (CkE, 60% H
B 7K, Wi 5 mL - min™) 5L 11(8 mg) .

3 ML x

k& W1 A K, HR-ESI-MS m/z
433.109 0 [ M+H ] " AHXt 3+ h 432, 4 FH
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K1 s 1-12 BZs

Fig. 1 Structures of compounds 1-12

C, H, 0,,.' H-NMR (400 MHz, CD,0D) $,0.90  (1H, d, J = 1.4 Hz, H-1"),5.88(1H, d, J=2.1
(3H, d, J=6.3 Hz, H-6"),4.63(1H, d, J=11.2  Hz, H-6),5.91(1H, d, J=2.1 Hz, H-8),6.80
Hz, H2),4.99(1H, d, J=11.2 Hz, H-2),5.15  (1H, s, H4') ,6.97(1H, s, H-2") ; *C-NMR( 100
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MHz, CD,0D) &c 17.9(C-6"),70.3(C-1"),71.9
(C-3"),71.9(C-2") ,73.4(C-4") ,76.9(C-3) ,83.7
(C-2),96.3(C-6),97.4(C-8),102.1(C-10),
102.7 (C-1"),115.5(C-2"),116.3(C-4"),121.0
(C-6"),130.0(C-1") ,146.7(C-5") ,147.5(C-3") ,
164.3 (C-5),165.5(C-5),168.8 (C-7),197.7
(C-4) . VA %R SCHR ( Chen et al., 2002) fiziE
FEA B EAREY 1 BV A T

Ew 2 HEMARREAR, HR-ESI-MS m/z
257.076 9 [ M+H " AHX} 53 F 5K 256, 70 F N
C,sH,, 0,.,"H-NMR (400 MHz, CD,0D) §,2.70
(1H, dd, J = 16.9, 2.9 Hz, H-3),3.05(1H, dd,
J=16.9, 13.1 Hz, H-3),5.37(1H, dd, J=13.1,
2.8 Hz, H-2),6.35(1H, d, J=2.2 Hz, H-8),6.49
(1H, dd, J=8.7, 2.2 Hz, H-6) ,6.82(2H, d, J=
8.5 Hz, H-3',5'),7.72(1H, d, J=8.7 Hz, H-5),
7.33(2H, d, J=8.5 Hz, H-2',6") ;" C-NMR ( 100
MHz, CD,OD) 8c 45.0(C-3),81.1(C-2),103.8
(C-8),111.7(C-6),115.0(C-10),115.0( C-3",
5'),129.0(C-2", 6'),129.9(C-5),131.4(C-1"),
159.0 (C-4"),165.6 (C-9),166.8 (C-7),193.5
(C-4), VA EEHES SCmk (IR b 85K - SE 22 5%
2017) fRIEFEA -3, B EY 2 M H R,

EW3 HEITLEEH A, HR-ESI-MS m/z
271.056 9 [ M+H] " #HXT 435K 270, 0 F R
C,sH,, O,,'"H-NMR (400 MHz, CD,0D) §,6.20
(1H, d, J=2.1 Hz, H-6),6.32(1H, d, J=2.1
Hz, H-8) ,6.83(2H, d, J=8.6 Hz, H-3",5"),7.35
(2H, d, J=8.6 Hz, H2',6'),8.03 (1H, s,
H-2); “C-NMR ( 100 MHz, CD, OD) &c 94.8
(C-8),106.3(C-10),110.1(C-6),116.3(C-3",
5'),123.3(C-1'),124.7(C-3),131.4(C-2", 6'),
154.8 (C-2),158.8 (C-9),159.7 (C-4"),163.9
(C-5),166.0(C-7),182.3(C-4) . LA %4l 53¢
HR (XA 4AE, 2015) il A — 30, s b &
Y1 3 J oA T

Ew4 HEITERH A, HR-ESI-MS m/z
257.076 0 [ M+H | #HXF 53K 256, 78 Xk
C,sH,,0,.,"H-NMR (400 MHz, CD,0D) §,6.28
(1H, d, J=2.4 Hz, H-5), 6.40(1H, dd, J =9.0,
2.4 Hz, H-7) ,6.84(2H, d, J=8.8 Hz, H-3",5"),
7.60(1H, d, J=15.3 Hz, H-1),7.62(2H, d, J=
8.8 Hz, H-2',6'),7.79 (1H, d, J=15.3 Hz,

H-2),7.97 (1H, d, J=9.0 Hz, H-8) ;" C-NMR
(100 MHz, CD,0D) &c 118.4(C-1),145,7(C-2),
193.6 (C-3),166.4 (C-4),103.8 (C-5),167.5
(C-6),109.1(C-7),133.4(C-8),114.7(C-9),
127.9(C-1"),131.8(C-2",6"),117.0(C-3",5")
161.6(C-6") . i -%tdE 5 SCHk (Xu et al., 2009)
B FA - BG4 h 2, 4, 4- =55
£ HLf

k& ¥ s B K, HR-ESI-MS m/z
417.151 0 [M+H ] X F &R 416,50 TN
C,,H,, O, ,"H-NMR (400 MHz, CD,0D) §,7.73
(1H, d, J=8.7 Hz, H-5),6.50(1H, dd, J=8.7,
2.2 Hz, H-6) ,6.37(1H, d, J=2.2 Hz, H-8) ,5.53
(1H, dd, J=12.8, 3.0 Hz, H-2),3.04(1H, dd,
J =169, 12.8 Hz, H-3) ,2.67(1H, dd, J=16.9,
2.8 Hz, H-3) ,7.44(2H, d, J=8.7 Hz, H-2", 6') ,
7.14(2H, d, J=8.7 Hz, H-3', 5') ,4.94(1H, d,
J=7.4 Hz, H-1") ,3.90(1H, dd, J=12.1, 2.0 Hz,
H-6a"),3.70( 1H, dd, J=12.1, 5.4 Hz, H-6b"),
3.18-3.30(4H, m, H-2"~5") ;®*C-NMR (100 MHz,
CD,0D) 8¢:80.3(C-2),45.0(C-3),193.3(C-4),
134.5 (C-5),111.9(C-6),166.9 (C-7), 103.9
(C-8),165.4(C-9),115.0(C-10),129.9(C-1"),
128.8(C-2",6"),117.9(C-3",5"),159.2(C-4"),
102.2 (C-1"),74.9 (C-2"),78.0 (C-3"), 71. 4
(C-4"),78.2(C-5"),62.5(C-6") . VL %4 5
R (R I0E SCAF, 2016) il AR — B i E b &
Vs hHRE,

k& ¥ 6 B A K K, HR-ESI-MS m/z
433.109 0 [ M+H ", #XF 43 F 1 b 432,40 F XN
C, Hy 0,y H-NMR (400 MHz, CD,0D) §,:5.06
(1H, d, J=7.3 Hz, H-1") ,6.48(1H, d, J=2.1
Hz, H-6),6.72(1H, d, J=2.1 Hz, H-8),6.82
(2H, d, J=8.6 Hz, H-3',5'),7.40(2H, d, J=
8.6 Hz, H-2', 6'),8.41(1H, s, H-2),3.90( 1H,
dd, J=12.1, 2.0 Hz, H-6"),3.70 (1H, dd, J=
12.1, 5.4 Hz, H-6"),3.18-3.30 (4H, m, H-2"~
5") ;*C-NMR (100 MHz, CD,0D) 8¢ 154.4(C-2),
121.0 (C-3),180.5 (C-4),161.6 (C-5),99. 8
(C-6),163.0(C-7),94.5(C-8),157.2(C-9),
106.1 (C-10),122.6 (C-1"),130.1 (C-2",6"),
115.1(C-3",5"),157.4(C-4"),99.8(C-1"),73.1
(C-2"),76.3(C-3"),69.6(C-4"),77.1(C-5"),
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60.6(C-6") , Vi I %¥5 5 CHk (Lee et al., 2002)
B A — 3 S S 6 LR KR R -7-0-
B-D-ML I 8 E T

& W 7 B AR, HR-ESI-MS m/z
419.128 2 [M+H] " MIX 4> T h 418, 4 F X h
C, H,0,."H-NMR (400 MHz, CD,0D) §, 6.30
(1H, d, J=2.4 Hz, H-5),6.42(1H, dd, J=8.9,
2.4 Hz, H-7) ,7.99(1H, d, J=8.9 Hz, H-8),7.69
(1H, d, J=15.3 Hz, H-1),7.81(1H, d, J=15.3
Hz, H-2),7.72(2H, d, J=8.7 Hz, H-2", 6'),
7.16(2H, d, J=8.7 Hz, H-3",5") ,4.98(1H, d,
J=7.5 Hz, H-1"),3.18-3.91(6H, m, H-2"~6");
"C-NMR (100 MHz, CD,0D) 8¢ 120.3(C-1),
144.9 (C-2),193.5(C-3),166.8 (C-4), 104.0
(C-5),167.7(C-6),109.4(C-7),133.6(C-8),
114.8(C-9) ,130.7(C-1"),131.5(C-2",6") ,118.2
(C-3",5'),161.2 (C-4"), 102.0 ( C-1"), 75.0
(C-2"),78.1(C-3"),71.5(C-4"),78.4(C-5"),
62.7(C-6") o LA b8 5 SCHk ( £l 5E, 2016)
B EA B B EW T MR R,

&% 8 B A MK, HR-ESI-MS 7E m/z
419.129 7 [M+H ] ", fHX} 53+~ 418, 43T
C, H,0,.'H-NMR (400 MHz, CD,0D) &, 6.28
(1H, d, J = 2.3 Hz, H-6) ,6.41(1H, dd, J=8.8,
2.2, H-8),7.97(1H, d, J=15.4 Hz, H-9),7.68
(1H, d, J = 15.4 Hz, H-1),7.79(1H, d, J=15.4
Hz, H-2),7.70(2H, d, J=8.8 Hz, H-2', 6'),
7.14(2H, d, J=8.8 Hz, H-3", 5'),8,4.99( 1H,
d, J=7.6 Hz, H-1"),3.18-3.30 (4H, m, H-2"~
5"),3.90(1H, dd, J=12.1, 2.0 Hz, H-6a’),3.70
(1H, dd, J=12.1, 5.4 Hz, H-6b") ; *C-NMR( 100
MHz, CD,0D) 8¢ 149.0(C-1),120.1(C-2),193.5
(C-3),114.7(C-4),166.6(C-5),103.9(C-6),
167.5(C-7),109.4 (C-8),133.6(C-9), 130.6
(C-1"),131.5(C-2",6"),118.1(C-3",5"),161.0
(C-4"),101.8(C-1"),74.9(C-2"),78.2(C-3"),
71.3(C-4"),77.9(C-5"),62.5(C-6") . VL b %4
5 3CHR (F S0, 2016) HRE AR — 5, B E
&Y 8 s H R,

&9 B A KK, HR-ESI-MS m/z
463.119 6 [ M+H " #HXf 73 750 462, 53 F A h
C,,H, 0, . H-NMR (400 MHz, CD,0D),3§, 8.14
(1H, d, J=8.8 Hz, H-4),7.20(1H, dd, J=8.8,

2.3 Hz, H-5),8.20(1H, s, H-1),7.34(2H, d,
J=8.7 Hz, H-2', 6'),6.84(2H, d, J=8.7 Hz,
H-3',5'),5.10(1H, d, J=7.6 Hz, H-1"),3.40-
3.92(6H, m, H-2"~6") ;*C-NMR (100 MHz, CD,
OD) dc 155.1(C-1),126.3(C-2),178.2(C-3),
128.3 (C-4),117.1(C-5),163.5(C-6), 104.9
(C-7),159.3(C-8),120.3(C-9),124.0(C-1"),
131.4(C-2",6"),116.3(C-3",5"),158.8(C-4"),
101.9 ( C-1"), 74.8 (C-2"),77.9 (C-3"), 71.3
(C-4"),78.5(C-5"),62.5(C-6"), UL F¥¥E 5
ik (Jeon et al., 2014 ) il FeA —2 M EEhE
W9 KR,

fE& % 10 ¥ @ 8 K, HR-ESI-MS m/z
563.172 0 [ M+H ", X} 593+ 0 562,41 h
C,,H,,0,,,"H-NMR (400 MHz, CD,0D) 3§, 8.16
(1H, d, J = 9.0 Hz, H-5) ,7.24(1H, dd, J=2.4,
9.0 Hz, H-6),7.36(1H, d, J=2.4 Hz, H-8) ,8.25
(1H, s, H-2),7.48(2H, d, J=8.8 Hz, H-2',
6'),6.98(2H, d, J=8.8 Hz, H-3', 5') ,3.83(3H,
s, 4’-0CH,) ,5.04(1H, d, J=7.3 Hz, H-1") ,3.51
(1H, t, J=8.9 Hz, H-2"),3.49(1H, t, J = 9.1
Hz, H-3"),3.53(1H, m, H-4"),3.80 (1H, m,
H-5"),3.15(1H, dd, J=11.4, 10.3 Hz, H-6a"),
3.88(1H, dd, J=11.4, 5.3 Hz, H-6b") ,4.31(1H,
d, J=7.3 Hz, H-1"),3.26 (1H, m, H-2"),3.32
(1H, t, J=8.9 Hz, H-3"),3.35(1H, dd, J=
11.0, 5.3 Hz, H-4"),3.80(1H, dd, J=11.0, 5.3
Hz, H-5a"),4.12(1H, d, J = 9.6 Hz, H-5b");
BC-NMR (100 MHz, CD,0D) &c 155.3 (C-1),
126.0 (C-2),178.1(C-3),128.3(C-4),117.3
(C-5),161.2(C-6),105.1(C-7),159.3(C-8),
120.3(C-9),125.4(C-1") ,131.4(C-2",6") ,114.9
(C-3",5"),161.2 (C-4"),101.8 (C-1"), 75. 1
(C-2"),77.9(C-3"),71.2(C-4"),77.8 (C-5"),
66.9 (C-6"),105.9 (C-1"),75.1(C-2"),77.5
(C-3"), 71. 7 (C-4"), 70. 6 ( C-5"), 55. 8
(4'-0CH;) . LI E %8s 5 SCHR ( Kulesh et al.,
2016) fiR i B A — B, Wk 2k &Y 10 2 7-0-
primverosylformononetin,,

fE& % 11 ¥ A8 K, HR-ESI-MS m/z
551.172 0 [M+H ", #lXF 43 F 1K 550,50 F X H
C,H; 0,5, 'H-NMR (400 MHz, CD,0D) 8, 6.29
(1H, d, J=2.3 Hz, H-6) ,6.42(1H, dd, J=2.3,
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8.8 Hz, H-8),7.69(1H, d, J=15.4 Hz, H-1),
7.80(1H, d, J=15.4 Hz, H-8),7.71(2H, d, J=
8.7 Hz, H2', 6'), 7.12(2H, d, J=8.7 Hz,
H-3', 5'),5.05(1H, d, J=7.4 Hz, H-1"),3.18-
3.30(1H, m, H-2"~5"),3.90( 1H, dd, J=12.1,
2.0 Hz, H-6a"),3.70(1H, dd, J=12.1, 5.4 Hz,
H-6b"),5.47 (1H, s, H-1"), 3.26 (1H, m,
H-2"),3.32(1H, t, J=8.9 Hz, H-3"),3.35(1H,
dd, J=5.3, 11.0 Hz, H-4"),3.80(1H, dd, J=
5.3, 11.0 Hz, H-52"),4.12(1H, d, J=9.6 Hz,
H-5b") ; *C-NMR ( 100 MHz, CD,0D) 8¢ 120.1
(C-1),144.8(C-2),193.4(C-3),114.7(C4),
166.6 (C-5),103.8 (C-6),167.6 (C-7), 109.2
(C-8),133.5(C-9),130.5(C-1"),131.5(C-2",
6'),117.9(C-3",5"),161.0( C-4"),100.5( C-1") ,
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