2016 4E3 A WOk % March 2016
38K 3 Chinese Traditional Patent Medicine Vol. 38 No. 3

[R5 534
AMRWMEUER T RERRE TR

% O#, BER', H#HF, Hhkr', K F
(1. PEREAFHFR, #Hd KX 430074; 2. PEHREAFLFSHEAFZER, #d RX
430074)

E: BW BRI Garcinia muliiflora Champ B Bz 94622 03 BOHATR G, FiE ARITRW Y L8R L BREREL

YR URERCR HPLC (% FE AT 0 B 2lifl, Pk BRSO b B 45k, MTT AL & 0% RAW264. 7 41 i i

JIMEEIR, Griess BEAG TN LPS ¥5-3:1Y RAW264. 7 ifgrh — % LAl (NO) KV, &R N irEifded 79 Mud

Y, 20k B M (1) 2, 6-THASEXRIER (2) . 4-853- &R PR (3) . 4-NEAE-3, S5-I &1,

A-NEREE (4) . 153563, 6, 7T-=HEILOLER (5). 1, 6- 333, 7-— WAL MIE] (6). GBla glucoside (7).

volkensiflavone (8) . fukugetin (9) ., He, &4 8 A9 vl NO 194 i, 1CsoZ351K 25. 48 Fl144. 17 pmol/L, Z5ig
a1 ~5 HEWMNZAEY e R, mEASY) 8 f19 BA —EMHiRER,

KW ARTR; WG oy BiRiEE

HESES: R284.1 MHRFRERD: A XEHS: 1001-1528(2016)03-0579-05

doi:10. 3969/]. issn. 1001-1528. 2016. 03. 021

Chemical constituents and their anti-inflammatory activities of the barks of Gar-
cinia multiflora Champ
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ABSTRACT: AIM To study the chemical constituents and their anti-inflammatory activities of the barks of Gar-
cinia multiflora Champ. METHODS The ethyl acetate extract of the barks of Garcinia multiflora Champ was iso-
lated and purified by Silica and HPLC column, and the structures of obtained compounds were identified by spec-
trum technologies. Then the effects of compounds on the proliferation of RAW264. 7 were determined by MTT as-
say, and the levels of NO in LPS-induced RAW264. 7 were tested by Griess reagent. RESULTS Nine compounds
were isolated and identified as B-daucosterol (1), 2,6-dimethoxy benzoquinone (2) , 4-hydroxy-3-methoxy benzoic
acid (3), 4-acetonyl-3,5-dimethoxy-p-quinol (4), 1-hydroxy-3,6,7-trinzethoxyxanthone (5), 1,6-dihydroxy-3,
7-dimethoxyxanthone (6), GBla glucoside (7) , volkensiflavone (8) , fukugetin (9). Among them, compounds 8
and 9 could inhibit NO production with the ICy, values of 25. 48 and 44. 17 umol/L, respectively. CONCLUSION

Compounds 1-5 are isolated from the barks of Garcinia muliiflora Champ for the first time. In addition, com-
pounds 8 and 9 show anti-inflammatory activities.
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ARATH Garcinia multiflora Champ e R
B, AT TP GESH, HAHR
19, WeSUER TR, AR A A L
B R e a2
B, Hrb, BEZEEY EA ST HIV-1 {61,
TR BEOUUBT IR G PBM 20 i v 2 52 i 194 49 ol A T
T, ECy 6.9 pmol/L™ 5 [l =R AL A
R S e A0 MO B, A T R AN M
BABMEEN; 2R P ERSFE R =259
WA — R AE R o T AT B Ak
S RATZ RS, it rh SRR TR
SR, RS AT PEARAT RIS B x4, X
HIT T RGN IR, G588 9 1Mk
EY (1 ~9), HoiEE LA BR324, Al
K24, W5 HR 1A BOER 3 4>, RE, F
F MTT 3L Griess 1% HAL 2 i3 2EAT 1 9006
PEGRZE, A& A E [ volkensiflavone (8) Fil fuku-
getin (9) HA—EMWHRIEME, Nit—BIT kX
— IR B E T AL
1 (=54

ARV IR R F TP, 280 04 RO = 25 5% B
FELT T A 58 B 28 %8 S R AT R Garcinia multiflora
Champ [ f . W2 035 . HEOIERER (5 B
AL T A BRZ 7). Ultimate 3000 HPLC (38 1% ;
Waters 5C-MS-II 2 H7# (10 mm x 250 mm ) ;
Bruker-AM 400 ##53E3R{; Tecan Infinite M200 fiff
PR (G £ Tecan 22 %)) o RAW264. 7 4ilfiid (I
SRITEFRY ORI 0 ) 5 DMEM 853256 | i 4= 1l i
(€[ Hyclone A7) ; JEZHME. HZEAKN (EKHE
Sigma /A7) ) 5 Griess Kyl & ( BIEE = RAY
BARABRAT) o Bt R 4 Ry 4 4
2 KWAHE
2.1 #RGEH BORITRR B 1.2 kg, HiEEH]
95% LMEEIRIRIL3 K, K24 h, Hhik, WAqE
W, 1FRNRE 108 g, IR, A IhEEAE
3, WUERMGCT ZHEE, BERE, MK,
PR IR QR FNIE T BEAE I, 193 1R L TRdR
W 52 g0 BeiZior AT RECAE JE M, A A5- R
BREEVEME (9:1,8:2,7:3,1:1,3:7,2:8,
0:1), PEMLWWERAR, TLC R4 IFAH R A,
/519 ANy (Fr. I~Fr. VI, Hr, Fro T~
Fr. VI ZHEZ50 A2 & HPLC @ik, 7>
EREeE 1 (319 mg), 2 (11.6 mg), 3
(7.0 mg), 4 (7.0 mg), 5§ (5.0 mg), 6 (7.0
580

mg)., 7 (7.5mg). 8 (7.5mg). 9 (945 mg) ,
2.2 WIFEMWME SR MTT &, K051k
B YIXT RAW264. 7 20 3% 77 0 sg ), FC o 8 vk
JE I LA M LA TE R R T 80% HBR ., KRG, HUNL
AR RAW264.7 40 Hd, F & 10% FBS 1)
DMEM 15 2 56461 % Bk 2 x 10° 4~/mL #2441 g
B, YISHEEMT 96 fLikr, 37 €. 5% CO,
WM Ao s R R (O s
R EY)) . BRI (IR PR EWRIE N 10
pe/mL) | BAMEXTRRZE (B 22 W R 1 ZE K b 2 o i
WHEN 10 wmol/L) FIZE2G2H, ARIE MTT 4558, 1&
HHMIAATE ZE R T 80% YU I N I B 4 ot f Wk
BREE, JFHIEZ M A i Wk 10 pg/mlL,
48 him, WCAEAR M SR FIE W, Griess ¥
Rl e NO B3 A it
3 £R59
3.1 ##mX%r

AW Atk AR, 25Tk CysHe 04, H-
NMR (400 MHz, DMSO-d,) &: 5.32 (1H, s, H-
6),4.21 (1H, d, J=7.6 Hz, H-1"), 3.60 (1H,
m, H-3), 0.95 (3H, s, 19-CH;), 0.88 (3H, d,
J=6.0 Hz, 21- CH,), 0.64 (3H, s, 18- CH,) ., C-
NMR (100 MHz, DMSO-d,) &: 38.3 (C-1), 29.3
(C-2), 76.8 (C-3), 39.3 (C4), 140.5 (C-5),
121.3 (C-6),33.4 (C-7), 31.5 (C-8), 49.7 (C-
9), 36.3 (C-10), 20.7 (C-11), 27.9 (C-12),
42.0 (C-13), 56.3 (C-14), 24.0 (C-15), 31.5
(C-16), 55.5 (C-17), 11.7 (C-18) , 19.0 (C-
19),35.6 (C20), 19.2 (C-21), 36.9 (C-22),
25.4 (C23), 45.2 (C24), 28.8 (C-25), 18.7
(C-26), 19.8 (C27), 22.7 (C28), 11.9 (C-
29), 100.8 (C-1"), 73.5 (C-2") , 77.0 (C3") ,
70.1 (C4"), 76.8 (C-5"), 61.1 (C-6"), HJkiik
AR5k [11] #HoEm B-SA% MY —3L,

e 2. wmaeamR, o018 CGHO,,
EI-MS (70 eV): 168 (100, M*), 153 (9), 138
(35), 69 (39) ,'H-NMR (400 MHz, DMSO-d,) §:
5.93 (2H, s, H-3,5),3.82 (6H, s, 2, 6-OCH,) ,
s 5ock [12] B 2, 6-H & XS
AR —3

e 3. AfkR, 5128 GH,0,, El-
MS (70 V). 168 (100, M*), 153 (69), 125
(22), 97 (39).,'H-NMR (400 MHz, CD,0D) §:
7.51 (1H, s, H2), 6.75 (1H, d, J=8.4 Hz, H-
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5),7.47 (1H, d, J=8.4 Hz, H-6), 3.84 (3H, s,
3-OCH,) , Hp s 530k [12] i ny 4-F5
3- AR TR — 3

a&ma: nemKR, o148 C,H,0,, El-
MS (70 eV): 226 (41, M*), 211 (2), 183 (13),
169 (100),'H-NMR (400 MHz, CD,0D) §: 5.39
(2H, s, H2,6),3.72 (6H, s, 3, 5-0CH,) , 3.20
(2H, s, H-1"), 2.05 (3H, s, H3")."” C-NMR
(100 MHz, CD,0D) §:190.6 (C-1), 100.9 (C-2,
6), 174.2 (C-3,5), 71.2 (C4), 50.3 (C-1"),
207.1 (C2') , 30.8 (C3"), 57.2 (3, 5-0 CH,),
HPGEEEE 530k [13] iiEmy 4-Nfd -3, 5-—
FAAIE-1, 4-XTHREE—2

A& S: wakAR, 5 FxXk CeH, 00, H-
NMR (400 MHz, DMSO-d,) &: 13.5 (1H, s, 1-
OH), 7.45 (1H, s, H-8), 7.20 (1H, s, H-5),
6.59 (1H, d, J=2.0 Hz, H4),6.41 (1H, d, J =
2.0 Hz, H2), 3.95 (3H, s, 3-OCH,), 3. 88 (6H,
s, 6, 7-OCH,) ,””C-NMR (100 MHz, DMSO-d,) §:
157.2 (C-1), 96.9 (C-2), 165.9 (C-3), 92.6 (C-
4),100.2 (C-5), 156.0 (C-6), 146.7 (C-7),
104.0 (C-8), 179.1 (C9), 162.4 (C4a), 112.3
(C-8a), 102.6 (C9a), 152.0 (C-10a), 55.9,
56.1,56.6 (3, 6, 7-OCH,) ., H k%4t 5 ik
[14] RIEAY 1253, 6, 7-= & B M0 —3,

ke e kitam KR, Xk CyH,
0,.'H-NMR (400 MHz, DMSO-d,) §: 13.1 (1H,
s, 1-OH), 7.39 (1H, s, H-8), 7.11 (1H, s, H-
5),6.54 (1H, d, J=2.0 Hz, H4), 6.35 (1H, d,
J=2.0 Hz, H2), 3.94 (3H, s, 3-OCH,), 3.86
(3H, s, 7-OCH;) ,”C-NMR (100 MHz, DMSO-d, )
5:162.4 (C-1), 96.7 (C-2), 165.7 (C-3), 92.4
(C4), 100.8 (C-5), 155.3 (C-6), 144.5 (C-7),
107.4 (C-8), 179.2 (C9), 157.2 (C4a), 112.6
(C-8a), 102.6 (C9a), 151.0 (C-10a), 56.4,
56.0 (3, 7-OCH,) ., H g% 5 3CHk [15]
R 1, 6- K3, 7-ZH A E ML —3

L&Y T ~9 ¥k # K, H-NMR 1" C-
NMR EIEAM H A2 2%, 284, X 3 MG YH
R EAZE S . E" C-NMR $dih, 47 ~50 ppm
WA 1 AR EEAE S, 100 ~ 105 ppm ZbF 1 4~
fe, ULHAY R SR C-3/C-8" &7, 7
Ab, ZHTE 196 ~ 199 ppm fb 34 4 B 508 R 1Y)
FAF5, M8 9 B AE 181 ~ 185 ppm Ab H} L 5 i

MR EAGS, BAIA 7 AP R e — A Y
XUEE T, T 8 19 Sk A B[] B P A Y
AT, 7 F1 8 At EEA LAY C-NMR S, I
GG CER I T A S e, 9 FEE A R
%, @3t H-NMR."” C-NMR, HMBC 1 HSQC % H:
AT TIHE, SR WE L,

*1 &% 9 "H-NMR 1" C-NMR #{#E (CD,OD, Hz)

Tab.1 'H-NMR and “C-NMR data of compound 9
(CD,0OD, Hz)
SRT 8o (R 6o (EEM 6y OREM Sy (FEHy
5 4)/ppm ) /ppm  Z)/ppm %) /ppm
2 81.9 81.0  5.58 (d,12.4) 5.71 (d,12.0)
3 47.4 48.3 4.99 (d,12.4) 4.90 (d,12.1)
4 197.0 196.3
5 164.0 163.9
6 96.4 95.4 6.02 s 5.97 s
7 167.0 166. 6
8 96.3 95.4 6.02 s 5.97 s
9 162. 8 162.9
10 101.7 101. 6
1’ 127.7 128.2
2’ 128.9 128.6 7.10 (d,8.3) 7.15 (d,8.4)
3’ 114.7 114.5  6.49 (d,8.4) 6.38 (d,8.3)
4’ 157.6 157. 4
5’ 114.7 114.5 6.49 (d,8.4) 6.38 (d,8.3)
6’ 128.9 128.6 7.10 (d,8.3) 7.15 (d,8.4)
27 163.7 163.5
3” 103. 1 102.3 6.62 s 6.59 s
4” 181.8 181.7
5" 160. 3 160. 8
6” 98.0 98.6 6.06 s 6.23 s
7" 162. 6 161.7
8" 100. 1 100. 6
9" 154.6 155.3
107 103.7 103.2
1” 121. 6 121. 1
2" 113.9 113.3 7.25 s 7.42 s
3" 146. 1 145.7
4" 149. 8 149. 8
5" 115.2 116.2 6.49 (d,8.4) 6.90 (d,8.4)
6" 118.1 119.4  6.96 (d,8.4) 7.43 (d,8.4)

fREW T BEMKR, 5F Nk CeH, 05,
BC-NMR (100 MHz, CD,OD) &: 84.0 (C-2),
50.0 (C-3), 198.9 (C4), 165.8 (C-5), 97.4 (C-
6), 168.5 (C-7), 96.4 (C-8), 165.0 (C9),
103.2 (C-10), 130.4 (C-1"), 130.2 (C=2", 6"),
116.5 (C-3', 5'), 158.9 (C4'), 79.5 (C2"),
45.1 (C3"), 197.8 (C4"), 167.1 (C-5"), 93.8
(C6"), 168.4 (C7"), 105.5 (C-8"), 162.9 (C-
97y, 102.9 (C-10"), 131.2 (C-1"), 129.1 (C=2",
6"), 115.8 (C-3", 5"), 158.7 (C4"), 97.5,
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74.6,75.8,71.5,74.8, 62.3 (HZHHENKES) .
Ziaocmk [16] B msdE, etk aw T Hh
GBla glucoside,

e 8. wEMHAK, 3TN CyHy 04,
"C-NMR (100 MHz, CD,0D) §:82.8 (C-2), 50.2
(C-3),198.0 (C4), 166.0 (C-5), 96.9 (C-6),
168.5 (C-7), 96.6 (C-8), 165.1 (C9), 103.4
(C-10), 130.8 (C-1"), 130.0 (C-2", 6"), 117.2
(C-3",5"), 159.0 (C4'), 165.0 (C-2"), 103.6
(C-3"), 184.1 (C4"), 162.9 (C-5"), 99.5 (C-
6"),169.2 (C-7") , 100.1 (C-8"), 162.8 (C-9"),
104.2 (C-10"), 123.2 (C-1"), 129.5 (C-2", 6"),
115.8 (C-3", 5™), 156.7 (C4"), HiiEsE S

Sk [16] $RIE Y volkensiflavone —F( .

EW9: BEkmKR, 518 CH,0, . H
POg 530k [17] B fukugetin —F(,
3.2 wEFR MITEKRAM, ka3, 8.9
AFEXT A0S PRI AT EE S, 64T NO HpilS
PEGRTE, DAHIZEKFA (DM) S BHPEXTRR, S5 5R 0
K1, R, 3 MMeG e —E R Ea
NO fy=Az, HIGPESR AR 8 >9 >3, Hriifk
B8 FN9 1y 1C, 18 439 K 25. 48 F144. 17 pumol/L,
M3 B 1Cs, KT 50 wmol/L, FH k24 Hb 98 K #
(10 pmol/L) Xf NO f # il 2 & (0.68 =
0.008)% .

309
Kk
5 201
) KKk
=
= *kk dkk
S 104
Z
0.
LPS - + 4+ + + + +
AF/(umol L) - DM 50 25 125 6.25
b A8

*kk

K%Kk
*kk rl
T T

307
*
~ *kk
ﬁo 201 *kk
g
g KkKk
S 104
’ H
plem L LL L
LPS - + + + o+ + o+
WAF/(umol-L) DM 50 25 125625
afb 53
090
201
S
g
S 10
z
0 ~
LPS

WAF/(umol-L)

e =7 FORAIAMBLRGH, ¢+ FRARIMAM B
(ZEhsE—=4) ke, * P<0.05, P <0.01, **P <0.001

S e (RZAH) HE,™P <0.001;

+

DM 50 25 125 6.25
cEM9

HhgZpE (LPS) 4

E1 k&3, 8. 93 NO BN
Fig. 1 Effects of compounds 3, 8 and 9 on NO release

SCHR [1820] #iRiE, volkensiflavone (8) 5
fukugetin (9) YJBEA AN A SR AITEY /N2
i JH R O 2k B By /N BRI, B BT R TR
ARSI SR A LPS il RAW264. 7 41 i ok 2 57 41 g
PRAEFOWAL L, IS A0 BV WD NO B B,
S B B ] A A SRE A NO BRI, T
RIEHRAE o

S 3k
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