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i B AR R AR AL 60% T8 ) & AIRAZ S B SR BY A AL SEAT I, 5515 5] Lo
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Anti-inflammatory Activities in vitro and Chemical Constituents of Polyphenols from Longan Seeds
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Abstract: This study focuses on 'Shixia’ longan seed polyphenols. The crude polyphenol extract of longan seed
was prepared with 60% ethanol, and sequential organic solvent extraction afforded four distinct phases: ethyl
acetate, dichloromethane , n-butanol, and aqueous phases. The total phenolic, flavonoid, proanthocyanidin and
tannin contents were determined in different extraction phases of longan seeds. An inflammatory model was es-
tablished in RAW264.7 cells by lipopolysaccharide (LPS) stimulation. The effects of different extraction
phases of longan seed polyphenols on nitric oxide (NO) release, reactive oxygen species (ROS) levels, and in-
flammatory cytokine production in RAW264.7 cells were evaluated. Finally, liquid chromatography - tandem
mass spectrometry (LC-MS/MS) was employed to identify the polyphenolic components in the aclive extract
phase. The results indicated that the ethyl acetate fraction contained the following amounts of total phenols, to-
tal flavonoids, total proanthocyanidins, and total tannins: (635.56+15.55) mg GAE/g DW, (109.96+2.31) mg
RE/g DW, (24.06+1.39) mg EPE/g DW, and (8.22+0.05) mg TAE/g DW. Ethyl acetate fraction polyphenols
exhibited concentration - dependent inhibitory effects on nitric oxide (NO) release, reactive oxygen species
(ROS) levels, tumor necrosis factor-a (TNF-a) , interleukin-6 (IL-6) , and prostaglandin E, (PGE,) in
RAW?264.7 cells, and its overall anti-inflammatory effect was superior compared with the other fractions. The
ethyl acetate fraction contained 20 phenolic compounds, mainly phenolic acids and flavonoids, among which
catechin had the highest relative content. In conclusion, ethyl acetate-extracted polyphenols from longan seeds

demonstrate potential anti-inflammatory activity.
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T MR (Dimocarpis longan Lour.) J& T JC 8 T} (Sap-
indaceae) , ) 1Z 400 TG G HLIX . TR EDE AR
1 J 7 My 22—, 7 R R A T AR 3 A —
2025 A4 Az 7 I BE ECHE g 3, 4 I e MR oA T AR AR
27.33 J3 hm? Ze Ay, A B Al ik 244 U7 0, Je R
di IR B T Y 179%~23%. G50 B E DL IR B
A2y, T Ik E 2 A ARIE S R B e R
BaA R 2 BmE MRS BT, BA
P AL AR 3 OB BT R | 1k i BT AR BRI S
PES R E B Z—

A B A B BRI ) — OGS G2 SO L TE
TH BRSO HE A ZUB S Dy T 2 DG H PRI,
M B A2 B GL B2 A I, JERE B AT LA B G R &
AR Y FE 52 2 A 2H 280, AL G p 4T 28 254 (T dE
LS ESE L AN E LIPS h R N R3]
TXEEZ )R] e T3 W A ES B A0, BRI MR
SRAEY 3 B AEAL I DR SO AR, TR 2Y
WA 32 k. WA ILAE 2T S Hh & 48
DB RAEAE 1 A0 A0 W 20 i n] K i ™ A — S A A
(nitric oxide,NO) . A4/ Z= -6 (interleukin-6,11.-6) Ji#
JAIRAEI - (tumor necrosis factor-o, TNF-o0 ) 25 RIEA
Bi. CA BRI RARAFAE B 22 Wy A 055 B W20 g 2h
AEH HA W5 M 21, e MR SR B A 7 v i 26 4 Jo
(AN A i L SR A 3 & 45 2034, Kunworarath 55191
WF5E i B D HR Ao =7~ i By mT 410 461 i 2248 (lipopolysac-
charide, LPS) 5 5 F WEAN AT 2 70 M0 NO, R AEHTR 1T
PEo RN, B ATX R IR A% KGR AR T A BAR TS V)
FATAS WA AHOC 22 8 180 1Y R GEWF ST M B =

A SCUAAS [R]A AILAR 26 B0 e BR A% 22 B Ay BF 58 %60
G, WP R 2 BORH ) G 19y L A B L AR T R S A
ST ERIEATINE . ] LPS 155 RAW264.7 21
ST A0 AR RE A A | L AN W) A% JRURH e R A% 22 193 i Bt
RAEM o B Ja X & 1 5 IE PE S 43 B AR 0 e IR A% 22 193
PEAT Lo AT o LA 4878 JE IR AZ ST R ) B Rk Atk S T
RA e IR A% Z2 By 4 (LR 2= Ak s

1 #FRl5AEE
1.1 MESEE
111 RS RF]
ABEIEHR < 2R A R 754 IR P2 b e AR AR R % 44

Tl 7R Y B —— ) AR AR A T BT X A R AR B
W22 AR SRACH] 2024 4 8 H o Je R IEL
¥, (4525) CREE TR B, 3 60 HF, fRAra i

ANERE WG RAW264.7 : v ERL2% Bt 41 P 5 i
A LT IR A ARk AR R e (i) A PR A R 5 75 -
BERE RO A IC e R AP /R 55 77 3 (Dulbecco’s modi-
fied Eagle medium, DMEM ) B iz £h 2% ahik ( phosphate-
buffered saline, PBS) : 3¢ [E $E 2k K /KRB R A A
1 FE KA (dexamethasone , DXMS) [ 1B 7 T A= 4L B}
F RO A PR 15 LPS 2, 7' - A WO R LR (2,
7’ -dichlorodihydrofluorescein diacetate , DCFH-DA ) {5
A POCREL AR R FE R R R 5 413 A6
(cell counting kit-8, CCK-8) i3] & A U I35
BT REYEAA RN A /DR TNF-a IL-6 FiFk
B E W% B 3 56 (enzyme - linked immunosorbent assay,
ELISA) 15 & « kR AR Wy R4 R w1 5 /0 SRR 371
IR Z E,(prostaglandin E,, PGE,) I 7 &« 20U 3
T AR MR A A BR A ] o
112 A 53

RE2000B Jig %% 28 & AL « |13 50 AR AL AL 2R T
Christ/Alpha 2-4 LDplus % HL . F8 [E Martin Christ 2
) ; Synergy H1 FiARAY : 55 E BioTex 2> 1) s 1X73 3 B¢
H B HA Olympus 28 7] 5 Vanquish 8 & 8508 AH €2
TN Stellar /=5 2 U BT . Forma310 — A Ak tE iR
555546 : 2 [ Thermo Fisher Scientific 23] o
1.2 ik
12,1 JuHRAZAS [R50 26 U B4 i o

{1 60% 11 Z Tl 55 e IR A% 22 B AR W, e 7%
WA Je MR R A i (B ) . A bt LR T
IE TR 1 3CIRRR ) 2RI 3 YK, G IR 2R BOML, Tie i 25
KA G VR A3 A el L SR SR AR E T B
FHFIAEHUS KA, -20 CHAF, % H o
122 Bl e

T MR AZ AN ) A6 BORH P S 3 % R Folin-Ciocal-
teu JEUSHEATINAE o 43 IHC 1 mL AS [ A8 BORH 5 T4
T LA 1.5 mL AR R, £ 20, RGOV 3~
8 min, LA 1 mL 10% Na,CO5 W, 355) 3BGRU 1 h &
5E 765 nm ZLRIIOCEE . DI E I ARES BT
i A5 o 28 y=0.006 6x+0.041 6 (R2=0.999 5) , i 1§
/H\EUYQQ?%%%@&NC acid equivalent, GAE)ZFR,
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1.2.3  EVHEE e M (5.10.15 wg/mL) , BHAE X AR ZH A0 A 10 we/mL i ZE

S R e SR P A TR B - LU TR L e k0T AT
W2 o 4 5IE 0.5 mL AN [R) A& O 75 0 95 v i
JA 0.2 mL 5% NaNO, ¥ W, ¥ 57, ) W 6 min, Il A
0.2mL 10% Al(NO;); ¥ W , & 5) , KW 6 min, fil A
0.5 mL 4% NaOH & W Fl 5 mL 28 W8 /K , ¥ 5], ) i
15 min J5M5E 510 nm ALAYWRSGEE . LIS T NFRES,
5T AR o 2R A y=0.000 7x+0.040 9 (R2=0.999 7) , &
I DA T 2 (rutin equivalent, RE) /R,

124 BFEAEHRSENE

SFAETE 2 R A S - R R S T
A3 1 mL AN R A TR A T AR A
2.5 mL 1% 75 W P A A 2.5 mL 30% fi iR P s
T, 30 “CoKI , BEYEIZ N 30 min J5 I 5E 500 nm &b 415
JCEE . DARILAEZE Ihnikdin , FRILE RIRUEIN LN =
0.002 7x+0.053 2(R2=0.999 2) , B b & &= IUFEIL
7R E Y & (epicatechin equivalent, EPE) %K .

1.2.5 ST R

ST S R FH AR AR PR A AT I E .
S 1 mL N R A8 O AR DU iR b A& A
15 mL ZZM K 19 50 mL 35, A 2 mL 48 AR-FHE
Wik #), #2476 min, AIA 5 mL 41 Fl Na,CO5 %
W, ZRIRKE R R SO mL, $22] G N 1 h J5 2
760 nm AL EE o DA TR AR UE i, BT R bR
£k 4 y=0.021 5x+0.044 4 (R2=0.998 6) , & B 7" & &
PIPA TR 24 & (tannic acid equivalent, TAE) 7R
1.2.6 RAW264.7 40 F5ARI &
1.2.6.1 RAW264.7 4 i35

i & 19 WA 10% fi4 1ML 5 DMEM, K41
MIE T 37 °C.5% CO, BIIGFRAE b A7 85 5%, Fr 4t e 2%
K F] 80%~90% i HEFTAEAR,
1.2.6.2  CCK-8 LA S &

OB AR K10 RAW264.7 4, A 5%104/mL 11
FEHEFT 96 FLAR, B A FRA 59 10 h 5,28
FO6 R In A DMEM, 0565 20 i A R BE (510,15,
20 pg/mL) AR ZEBUH B R IR A% Z 1, B T 40 i85 574
PSR 24 b, $2 IR CCK-8 5] & v B #RAE , AL
A 100 pL 10% 1% CCK-8 i B, T 40 M 1% 7246 Hh I
B 30 min. BERRASGIE 450 nm AL SGRE , 4077 TG
B2 S G RN W (1

R =A,/A, X 100

KR ANATIE R, %5 A, N as R 6
J& 5 Ay A A OB .
1.2.6.3 NO Bl &

HBORE R0 A K 1) RAW264.7 41 i, B Rh T 96 1L
M, BT A3 FRAR TP R R 10 h 5, 25 R A2 FAR
RUZH A DMEM,, A fi ZH A [5) 26 UHH 1) e FR A% 22

KA, FAMIE A TIEE 2h )5, B2 AU 41 4),

HABHIMALEE N 1 pg/ml (1 LPS H3# 24 h, B

SN Je B T W, $E R NO RS AR B i B B R A

A Griess 5, HBEFR{CIN % 540 nm Ab ARG HE AR

PEAT E I 28 (1=0.006 1x+0.001 6, R2=0.999 7) {145 NO
1=(C,-C,) /C, x 100

A1 A NO BRI 2, %5 C, BRI
NO Bt , wmol/mL; C, AAHERZH NO Bt , wmol/mL.
1.2.6.4 ROS B &

O KA RAW264.7 400, 4250 T 6 LR,
TR 1.2.6.3 ZbFRA0 AL , 52 BIE WL A 10 pmol/L
1) DCFH-DA TAEW , 40 i 3% 52 46 8 ¥ & 30 min,
PBS T E40 L 3 U, 4 FH 3 B 298 0 i e 40 BRI D S 4
2% S5 B I FH RS AL BRLER A Tmage] HE4T 2% 658 i
I3t o
1.2.6.5  ELISA 40 il 4 E PN - B I

FERE 1.2.3 AbFRAALAS SR I #5 8 ELISA i
F B UL AR 23 % TNF-ou IL-6 1 PGE, He B HEATAS I
1.2.7  Z By e

¥ R OB AH R MR A% 2 By R 1 5 BB | 58 2 Vs i
T 80% W B ,4 °C .12 000 r/min £5.0> 15 min, [
Wit 0.22 pm JEAR, WA AR, B .

i 8 2 AR (6 354, 38 33 UPLC Kinetex C18
A3 AE (2.1 mmx50 mm, 2.6 }Lm) PONER TR IREE /B Xy
TR OGS B A 0.01% SRR TS
10 B R 50% /5N FEIRAR R EE SR 25 °C, A sk
FEASREE A 4 °Co#EREATCA 1 pL; ik 0.3 mL/min,

Jo i 2 B0 A 2 4 in AR H 5 55 5 T 4K (heated
electrospray ionization, H-ESI) [ PO AR FF £ 14 25 ¥ BiF S
WA, LLSEAT R W (parallel reaction monitoring,
PRM)BECHEA T 3 08T o 38 IR S50 R 25
| (electrospray ionization, ESI) , 1F % 748 2 5 55 Hy,
JE N 3.8kV, T B Tk 3.4 kv BRI K
50 arb; F B R 15 arb s IS GLHN 1 arb; 551
TEHETREE N 320 C; AL RE N 400 °C.

1.3 Ak 3

fdi ] Origin 2021 FRAFAEE], SR ] SPSS 19.0 #EAT
BRI 2001, AR LP AR 22 B FROR
4 p<0.05 i, BAT G4 W

2 EREHM
2.1 JeMRAZAS R A BOR Sy B B B R AL R R
LSS S

T IRAZAE ] RS , MU AN ) A5 BIL 3R] 2
PRI A9 3] S P e LR CTRAR L IE T BEAHFIAE
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HUSKAR . Ph 100 g JE HR 4% 83 1 5 (dry weight, DW)
T, 2 2 BOM Y VR T8 5 B2 53 3°0 1.27% .1.63%

F1 ERZAEEREEH. 2

3.55% F1 12.10% . X £ 2 U By | R B | 6 5 AE
HE BPTEE e, 4558 mEk 1 P,

BN BEEER.BEATEE

Table 1 Content of total phenolic, total flavonoids, total proanthocyanidins, and total tannins in different extraction phases

HEHH B/ (mg GAE/g DW) B &/ (mg RE/g DW)  BUFAET Z & /(mg EPE/g DW) BT & i/ (mg TAE/g DW)
T TP EAH 42.63+7.63¢ 18.41+0.17¢ 11.41+0.37° 0.66+0.01¢
LR LR 635.56+15.55¢ 109.96+2.31¢ 24.06+1.39* 8.22+0.05¢
1E T EEAH 262.83+1.75" 65.39+1.75" 17.79+0.33" 6.50+0.07"
UG KA 183.03+5.25¢ 34.72+1.75° 6.23+0.37¢ 3.50+0.03¢
RSN RI SRR 25 57 835 (p<0.05) .
M2 1 A, AFEZEB A & B2 AR LSS 23 RIREAFEABEZE X RAW264.7 41l NO B
P22 5 (p<0.05) , Hi £ 18 LR AR B 5 e , R &gl
635.56 mg GAE/g DW , A ] # OHH A B0 5 4 ol g 21K NO J&—FhEE M RIEA BT A5 553+, Sl A

WK R TR TR AE> IE T BEAH> 22 U KA > 5 bt
AH AN [ 25 UM BV AR 7 28 7 i R s BRI 2 1R &
FiE AH> 1E T B> 4 BEAH S ZE UG KA . AN R AR L
AF P B T LB T R/ IR R i — 3
2.2 JEHR AN [ 26 HUAH 2 B %) RAW264.7 21 e 1% 7)
) 5 1]

Shy ) e IR A% AN ) 2 HIUAH 22 T 6T RAW264.7 2 Jifd
B VA B B S 2 1 R VB, SR
CCK-8 YA A [R) e B AN [7) 46 TR i HR A% 22 1 Ak 38
RAW264.7 #iiffl 24 h J5 A AL 77, 455 WAL 1.

© 5 pe/mlL KIREZZ W

= 10 pg/mL RIRZ 2

= 15 pg/ml JBIRIZ Z W
120 © 20 pg/mL BRI ZH;

100F & w
80+
60}

401

AHIAFTG R %

20F

0 - - -
ey \%&%@‘ ﬁ%@ WV“@%

2
AU

AT FOR AN ] b B A 2 [ AT 35 22 5 (p<0.05) o
Bl 1 AREZFEIELRZS B RAW264.7 Z8HEIE 51 HIR0T
Fig.1 Effects of polyphenols from different extracts of longan

seeds on the viability of RAW264.7 cells
AP 1R, 5 s PO BRELAR LE , RS [ AE UG
AR A% Z B3 AE 5.10.15 pg/mL i, 40035 F1 523 (% i
A P BB A Ge it 22 5 (p>0.05) , MK E T &
20 pg/mL B BRIE T BAH , JCADAS O 240 AR ) 28
B (p<0.05) . PRI, J5 2L 40 Ml i35 % ] 5.10.15 pg/mL
3 AT M R A R AT

jﬂmﬁaf”élﬂﬂﬂfﬁ{kﬁ’lﬁu,%%ﬁfﬁﬂ’ﬂ NO 25|k ZFh

RAEPENG o LPS HIi# RAW264.7 FL WAL , v 38 ot
5 4% A F kB (nuclear factor-kappa B, NF-kB )i 5|
KT — AL A A W (inducible nitric oxide synthase,
iINOS) 35, A R B NO, 2 5 RGE RN, LA
ZHEF T RAW264.7 20 57 4 i S AEBE T, Je M A%
R AE UM 22 1 X RAW264.7 41 il NO B i 2 1) 5%
Wi, AN 2 R

© 5 pg/ml JBHRAZ ZH+1PS

70+ = 10 pg/mL JEHRE ZH+LPS
@ 15 pg/mL BRI L E+LPS
— 6of ; bccqi be de a.bif
= sof i & [ [T
E = = H
£ 4} 3 EH [ TH
E 30t : S H
= = =1 || F
¥ 20f 3 = H
=) g = -
= o g : 1
0 |_| = - -
QR i w/f&* SR )ﬁ% oy
){6 @ \§~ ‘6
T @ R
AU

AN FREFIR AR AL B 2 [A] HL AT 35 25 5 (p<0.05) .
B2 ERZAEZFEESEHI RAW264.7 410 NO B E RS
Fig.2 Effects of polyphenols from different extracts of longan

seeds on NO release in RAW264.7 cells

FH A 2 T, 528 R AR L, LPS (1 pg/mL) ]
WO RIS RAW264.7 474 Ki NO(p<0.05),
FERH A R AE AL ARG R ) . BH X R L e A R 1
LPS 75 3 /) NO i 5 Bl , S0 UE 1 32 9 S A R (1) Al g
P o RIRIAEBOR R IR 2 By Xt NO B — 2
il FH L2 B B AR, e R SR A R IR 4% £
T3 (1) e B AR 1 B (3, 7E 15 pg/mL B X NO B
MR 31.46% . — 58 FF Bi AH FIIE T B e AR 2%
Z X NO B it A — & i GIE , 15 we/mL B
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Xt NO B 250 51 R 11.87% . 15.15% ; 7% B 7K AH
X NO BERL M EIAE L ALAE 15 we/mL B2 3 H 5555
B RS
2.4 MR [E ZE UM 2 B %F RAW264.7 4 il ROS

ROS, JF i NF-kB {5 538 #% , 4IE i S8 RE AH O R 9 e
SR, ARG DCFH-DA 2 CHRET A6 40
HEPN ROS 7KV, 3 32 2 e B 1] 42 S5 AN [ A2 B R AR
B2 WX RAW264.7 41ffd ROS BRI . Lhas

T 1Y Xot HEZH 2 it i Ry FE BTN [R] AR BRZE Y ROS 258
LPS YEH T RAW264.7 40t )5 , 20 25 K= K 3 s
*Pm&w amamw

5 p.g/mL "

100 pm| 160, pm

10 pg/ml.- -

100.pm

HER PO iz 154p.g/mlL :

100 pm & ) ] D100 pm

10 pg/m | :

15 pg/mL

1E T AR BV

Sp.g/mL Y

<100 in R &L Sbo < = 7100 pni : < 7 100'jnr]

10 g/l 10 pg/ml.

© 100 pm

15.jug/mL - 15 pg/mL - :

100 wir g 100 pm

O 5 pg/mlL JEHAZ ZE+1L.PS
= 10 pe/mL JEHRZ ZEH+LPS
= 15 pg/mL IR ZEH+LPS

B 4
&
3 2 LN
il
B2
B
ES _
1+ J
0 B D _ \XZ D N
\\?* \\% ﬂ“ &\ AR TS
‘) \/\ \ @wb (\‘\\§ \
R

A FOLRME B 5OLIRIE . AR/ NG TR IR A ) Ab Hi2H [R] HAT W 2 22 5 (p<0.05) .
E 3 ZIREFEZEEESEHY RAW264.7 4158 ROS BRI E RIS
Fig.3 Effects of polyphenols from different extracts of longan seeds on ROS levels in RAW264.7 cells

A& 3 A AT SR ZE ORI AR AZZ Z2 I 6 41BN ROS
B AR A B S A VR 9 EL LA B S Y ik B A
HE . AN A BN R IR A% 2 i TE M RDR E 2R F R, &
M2 < ER AR A A EIVE o8 B, BRI 15 pg/mL B
TR R R B e IR R A 59.67% , FEIIT P X HR 24
2.5 e MR A ZE UM 2 W XF RAW264.7 4 it 58 i
ESR RN A ]

T MR AZ A [) 26 BUAH 22 5 %) RAW264.7 201 it 48 4iE A
U E 50 LA 4

LPS fE T RAW264.7 20 )5 , /> B 1 40 i

TG IE 0 Wb 48 4 4 K F- (TNF -\ IL-6 . PGE, ) 120211
w4 Fﬁm , Lﬁaam/ruw TNF-a £l IL-6 $HI4E 5%
I HELA e B MO L 15 we/mL BF, X% TNF-o il IL-6
12539 K 45.55% . 40.87% . AS[R]He JE 2 B /K A1
XI1L-6 1 PGE, FAMHIVE HEA B2 5, % TNF-a
KA MHER . 15 wg/mL 28 ZBEAHAT 5 pe/mL 1F
TEEAH XS PGE, 9 91 il 850 A 4g, 30 6 R 4y 0
31.37%.36.48% , H. Wi & [0 TGt 5 PE 22 55 o Ok i
TR A T IR A Z2 By %k RAW264.7 41 M 4 i K 114
PR Bl
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C 12000 "
R . 2 , = Sug/ml JEHRA% Z Br+LPS
g 9000 [ = 10 pg/mL IR L EB+LPS
& = 15 pg/mL JEIRAZ ZBH+LPS
& 60007
£ 3000f
o

0
STVE I Y
)g“% % @%’% D ‘@‘?ﬁ‘ 1\“* e
GO f%%&
$ESUFE

2 =
HEEE 168 & Bt
A 180000
~ O 5 pg/mL AR ZEH+LPS
E 120 000 | = 10 pg/mL EHRAZ Z+LPS
o0
= © 15 pg/mL EHREZZH+LPS
i
& 60000
$
=
£
0
g’,% \\LL% @% @ \C&% o
@@* TY:Y
ZFEYJFH
B 20007 & 5 pg/mL JEIRIEZE+LPS
a = 10 pg/mL EIRIZZEH+LPS
ab

SE 15001 5 b @ 15 pg/mL IR ZEHH1LPS

\b£ def

< 1000t

i

¥

2

2 500t

I

A. TNF-o ¥ J¥ 3 B. TL-6 ¥ J% : C. PGE, W& . AR [Rl/ING FA 3R AN [A] gb BRZ 2 8] HA 8 5k 24 5 (p<0.05) .
B4 KREFREERESEHIT RAW264.7 4B 5 E B TR 00
Fig.4 Effects of polyphenols from different extracts of longan seeds on inflammatory cytokines in RAW264.7 cells

33 FhER YT, 730 N B RO 8 B, B 13 b, F

2.6 LIROBRHEZEZ By

SR JH A v R €23 ER R

HZ W AT, SR R CBRAR R Z 0 26 20 P EZ LG .

R2 ZEZEHEIEZZEHASY
Table 2 Principal polyphenols in the ethyl acetate extract

WX TR OOl ERE T, RIBREIM, L2, K25 T

Hs [a<L7] S REE s KBS it BRI L WER BT WA T AR
[ 1 Xt -7 EE A TR CiH 05 1838 338.10 319.08 173.04,145.03,146.04 51 055 677 274.70
2 3,4- R HORHR C,H,0, 92.7 154.03 153.02 109.07,153.06 665 866 926.29
3 JFILZR T C,H,0, 1415 138.03 137.02 137.02,136.00,108.20 339 092 185.02
4 3,5-T-0-BEFIZERIR  CyH0,; 1816 478.07 477.07 169.01,125.02,167.09 292 765 766.49
5 [DLETSY CyH,0p 1584 634.08 652.11 277.20,303.05,465.10 108 023 954.67
6 Lr@idiy CH 05 1845 302.01 301.00 185.10,284.08 33787 711.82
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Continue table 2 Principal polyphenols in the ethyl acetate extract
Pz &Y o AR RS i BEEF SR EL W B F U TRT R
w7 L #E CisH, 04 1635 290.08 291.09 139.04,123.04,147.07 77 574 745 993.71

8 KRR CisH,0;, 1928 303.05 303.05 69.03,155.09,159.08 1674 917 843.26
9 PEERT B1 CysHyOps 1588 864.19 865.20 289.16 355 040 310.12
10 6-FRHEARE R -T-HHHETT CyHy0,,  159.9 464.10 465.10 303.02,465.49,285.01 93 074 400.95
11 T oC-7- M AT CyHy0,0  189.0 432.11 433.11 271.81 87 573 733.39
12 3BT B CyH2015 2010 600.11 599.10 301.13,169.01,179.06 74 633 509.64
13 (+)-REETFILEE CsH,0, 1547 306.07 289.07 135.04,122.99,139.18 26 443 800.89
14 HEER CisH, 04 207.6 287.06 310.05 205.18,311.10,297.04 15 803 315.30
15 ik CisHp0, 20211 256.10 257.08 131.10,102.00,148.07 7 749 462.43
16 UINEE SN ] CsH,0, 2224 256.07 255.07 211.09,183.09,213.03 3133 974.60
17 6-M I Sl % CiH0;, 1933 318.07 317.07 300.08 1301 433.72

FUEREL 18 i A 25 -7-H ik C,0Hg0, 162.2 192.04 193.05 139.04,93.02,103.05 10 603 925 512.43
19 SRR R R C3H;04 157.1 292.02 293.03 219.00,293.12,247.10 80 072 579.36
20 KRR CisHp,0, 2173 256.10 255.10 211.09,212.08 3170 906.91
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