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HMBC ## & Xkt EMET, BGR /7T 6 Med, oNEZAZHFaFUem 1), T, #k
F (eI, (2R, 3R)S5, 7,3, 4w H K = R HBA-3-A-a-L- A FHEG—1)--D-F AMEF(ALSWIV). 2R, 3R)S5, 7, 4-= 54
ZAFHA-3-R-a-L- REMEG)-A-D-H HHEF(ALESH V). (2R, 3R)-5, 7, 4, S-wH L — A FEA-3-A-G3"-A- &£ F ik
K)-0-L-ZEHEF AWV, FiL oW VABRANZHEL FTRE, LAFHLED,

KR ®ie; ®R; BEiE; WA HoeteiE

FESES: R284.1 XEARERS: A XEHS: 1007-7693(2015)07-0813-05

DOI: 10.13748/j.cnki.issn1007-7693.2015.07.009

Studies on Flavonoids from the L eaves of Engelhardia Roxburghiana

GONG Jungiang'*, JIANG Caixia’, CHEN Xian*, ZHANG Xiaoyong®, TAO Lingzhi’, BAI Haibo”>, ZHANG

Xiaz*(IACollege of Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058, China; 2.Biological Engineering Research
Institute, Hangzhou Huadong Medicine Group, Hangzhou 310011, China; 3.Zhongmei Huadong Pharmaceutical Co., Ltd.,
Hangzhou 310011, China; 4.Zhejiang Huayi Pharmaceutical Co., Ltd., Yiwu 322002, China)

ABSTRACT: OBJECTIVE To study the flavonoids from the leaves of Engelhardia roxburghiana for better using the
traditional Chinese medicine. METHODS The flavonoids was isolated and purified by silica gel, Sephadex LH-20 column
chromatography, preparative HPLC and the structures were elucidated on the basis of spectral data including UV,
HPLC/Q-TOF-ESI-MS, 'H-NMR, "*C-NMR, DEPT, HMBC and physiochemical properties. RESULTS Six flavonoids were
obtained from the 95% ethanol extract and their structures were identified as astilbin ( 1), engelitin (II), quercitrin (III), (2R,
3R)5,7,3’,4’-tetrahydroxyflavanonol-3-O-a-L-rhamnopyranosyl(3—1)-4-D-glucopyranoside (IV), (2R, 3R) 5, 7, 4'-trihydroxyfla-
vanonol-3-0-a-L-rhamnopyranosyl (3— 1)--D-glucopyranoside (V), (2R, 3R)-5, 7, 4', 5'- tetrahydroxyflavanonol-3-O-(3"-O-
galloyl)-a-L-rhamnopyranoside (VI), respectively. CONCLUSION Compound V is first isolated from the title plant and
reported for the first time.

KEY WORDS: Engelhardia roxburghiana; flavonoid; column chromatography; preparative HPLC
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HERB IO i I8, 75 RAEH VE
ZRIRH, AR A BB i R A Tk, A
I f) 3 TG A R A AR T, 1988—
20124F, MISCHIFRIER Z . Ryoji il 7 Mk
VT 7R B R s A R 43 B 1 6 B 2R AL
HW, Hrp AR A B R, — A
M T, A Ss, 7- SRR -3-0-a-L-
ML RSB . RY OIS A% 7= b 35 AT - o
AR —AF S, AN
3-0-p-D- Mt 1 78] % 5 (1—3)-a-L-PHE TR R 25 0 2
(2R, 3R)-{£1# % % . HuangZ5 38 Mk U5 T 78
R B IR XS AC I 2R T 50 A 4 45 35 A A0
VRO XinZE P HRIE M FRERIE T P %
B XA R BRI 1534 HT 1) A
BRH, (LR N: (2R, 3R)-3, 5,7, 4-D a5t
AT RE-3-0-(3"-0- % B T BE5E)-a-L-ML IR fR 2=
BEE: (2R, 3R)-3, 5,7, 3", 4- T2 dk — A i EH I -3-
O-(3"-O0- ¥ & T Bk 3 )-o-L- ML W 6RO 25 4 75 (2R,
3R)-3, 5, 7, 3", 4-H K A EIEE-3-0-(3"-0-p-
(B)-$2 3 PR B )-a- L- AL SR 25 o Sung P14
XTI AT A S B AT TR AT, A B O
W T I3MEE, AREES R, 5, 7,425
ROAEER . LR, AL Em. MER. B
A . EADE . EEEE . FRiEHEE. LS
Wy-3-0-0-L- 5250 5, 7- #2360 R Bi-3-0-a-L-
ML FR 2SR . 5-FR 33, 7, 3, 4-DY AR L B
Wit Bz 3R -3-0-0-L-ME W SR A HE 1 . X LE R K2 02
HACH R IEREIG . PRSP B0 R

Rtk — Bt s AL i R AR RN . B T
(10 245 35000 o 2l 1 B Fis S0 1 0 1 v B AR
Z AR bR PERL Sy, A FU S B AT R B I 2 R
AT TP 15T .
1 UEERH
1.1 fXds

Agilent 11005 ZCHAH (3 4% (3£ [ Agilent A
A, BIEEAEEN TR LS. B3
BERE % . K TR AR A DAD T W% BE ARG I %)
PURELAB Ultra Genetic4li /K {X (3% [E ELGA A 7]);
A6 5T O 3 m E R A PR A F & A R &R
Diamonsil® Cg(2) & &% ¥ A 23 H1 A (250 mm X
4.6 mm, 5 pm). Venusil XBP Cgia VA H %
(200 mmX30 mm, 10 pm); Agilent Q-TOF
G6520 ¥ it Bk FH & 4t (3% [ Agilent) ;5 Bruker
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AVANCE [T 50070 A% i FE 45 3 15X (12 [F Bruker) .
1.2 iR%

TOAC AR SRR T PR T EEAR B, &
AR IR 25 A2 ) TR 9 P 3 5 APT 7 51 4 E  A
MEEHE Y ¥ AE (Engelhardia Roxburghiana Wall)[¥]
T TEOBT I 6T R (R AR R AR R A PR
AT], HPLCALJE =98%, #it'5: PS10013001); %
AT 0T et (L 24 o AR A ) RS R B, HPLC 46 2
=98%, #t5: A0533). KRR E S
W)Y A SR W e (T A8 6 M T 2 M Y
HEALEERL) ) Sephadex LH-20(Jfi # GE Healthcare
Bio-Sciences Limited); AHMH FEE. LM A
ai; K XUEZEK, FHARRFI A Hrat
2 FAEEHR
2.1 I E

FEEACHE 10.5 kg, FTFr, 75% Lok £ ]
WIREL 2 R, R 1.5 h, &I CHERBUR, T
[T 2 22 TERE R, M2 20 1.5 kg #F 100~200
HrEREE, 50 CULTF#ETHER, bR
(200~300 H), BAAHEL(60~90 C)-LFR Z B850 -
50)H1(20 : BO)MK KWLM, ZR& M A TLC. HPLC
PRER, A IFQ0 @ 8O)BEMLM, JRIEWRGEIET, 4%
SRERAEENT 1R, 13 3 Mg, EANRS
WK R AT BT [ LR LTS - R - R RS - 4 -
D17 E . BERkE Sephadex LH-20[FFEE. HIfE-/K
(90 : 10)] & AR AL (HF BE- KB B TR ), 45
AN R B i - 5% ALC; VR % W HPLC
SINTERER, HIRME 6 ANEERMGY, Hb 2 A
5% IR HPLC £ B B 0] B 35 e ¥ 37 1A 1 (fk
AW 1,29 500 me) FALH (LS I, £ 150 mg),
HRAMAEDHISEMEEN “227 TF,

22 HM%E

HEYIL(Z 50 mg): LR (FEE), HKk
NE R ST [ LR S W-T B-FH IR 1 1 )]t
5% AICl; LR, 80 CHEF s E 30 s Ja 5ok
365 nm FREHL, OGNS, Rz &
BE N T B 17 2L &%) . HPLC/Q-TOF-ESI-MS(+)
m/z: 449.107 8[M+H]", H4 th 5T 3N CyiHaO1y
(i+515 5 448.4). '"H-NMR(500 MHz, CD;OD,
WFR, TMS): 87.35(1H, d, J=2.0 Hz, H-2"), §7.30
(1H, dd, J=2.1 Hz A1 8.3 Hz, H-5'), 86.92(1H, d,
J=8.4Hz, H-6"), 86.34(1H, d, J=1.9 Hz, H-6),
86.18(1H, d,J=0.9 Hz, H-8).85.36(1H, d, J=1.4 Hz,
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H-1")Y AR B E R TES, KA -8,
84.25-3.32 g 5 r R 2 0 0 2 1) HG At Joi 0
H-2", 3", 4", 5", 30.96(3H, d, J=6.2 Hz, -CH;)
NREFEREER T, #—BuE ST & RN
BC-NMR(CD;0D, HW#K, TMS): §179.44(C-4).
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8103.46(C-1") . 8100.18(C-6) . 894.99(C-8) .
873.28(C-4") . 872.10(C-3") . 871.97(C-2") .
871.87(C-5")~ 817.62(FR 2 FH 3L k) o JLER AL S5
T v 4 5 SRR [314R T8 FOM R S — 2, |
IEHE S SN 5,7,3" 4'- DU 2 3 3 -3-0- R 2=
WEEF, BIH 2 Quercetin-3-O-rhamnoside(Querci-
trin), 1 H. DEPT135 B3 4 i7" —4~ CH;, 10 4
CH, KW CH,, Z5&4iE, gt hs 10 M2
bk, SRS, BAARSGHAILE 1,

WEMIV(Z) 20 mg): s g (B, &
Pk e e M J T [ TR £ - T R - HE R (8:1:1) ] s Wit
5%AICl; LB, 80 CHLAEFALE 30 s 54k 4h
365 nm R, B EBOLME, Rz G
RE N T A 7 2L &% . HPLC/Q-TOF-ESI-MS(+)
m/z: 613.176 2[M+H]", F45 5> F 30N CysH3:046
(iH 515 4 612.5). 'H-NMR(500MHz, CD;0D, W
Fr, TMS): 86.97(1H, s, H-2), 86.85(1H, m,
H-5"), 86.85(1H, m, H-6'), 85.94(1H, s, H-8),
85.91(1H, s, H-6), 85.02(1H, d, J=11.0, H-2),
84.56(1H, d, J=11.0, H-3). 84.50(1H, d, J=7.6 Hz,
Gle H-1)NH#i G i 755, HAN -,
34.05(1H, d, Rha H-1)K R ZEHEm R 7155,
81.23(3H, d, J=6.1 Hz) N R 2P R i 1. HAth
N R ZERE L 5 A AL E R T . " C-NMR(CD;0D,
WAR, TMS): 5195.73(C-4). 5168.40(C-7). 5165.21
(C-5)~ 8163.88(C-9). 8147.08(C-4"). 5146.22(C-3")-
8129.12(C-1") . 8120.30(C-6") . 8116.38(C-2") -
8115.52(C-5") 8105.52(Glc C-1). 8102.31(C-10)-
3101.84(Rha C-1).397.46(C-6)~ 596.32(C-8). 583.64
(C-2)~ 878.77(C-3). 817.89(SRZ=HH H 3bhx), HA
9 AN N BR A4S BE 2R 5 A A R B AR R 1. Bk
'H-NMR., °C ¥#f 5 SBR[ 1015045 — B H 27—
/, WHESIAEYIV AR, 3R)S, 7,3, 4-TU 5 —
AR W3- -a-L- R HE(3—1)-p-D-H G HEH, 1
E AR 255 2015 45 7 A28 32 558 7 A

H DEPT135 i i7" —4~ CH;, 17 /> CH, —
AN CHy, %54 PC-NMR i, "JE1g5tdhs 8 M3
W, ST —, B HNE 1.
WEMIV (215 mg): #HELRBFE), Kk
e BRI [ LR CWE-T B-HRR@ 1 D]JEm
5%AICl; ZFEVET, 80 CHEA T E 30 s Ja & 4h
365 nm NALHL, AR, RN EPRT
RE N T B 17 2L &%) . HPLC/Q-TOF-ESI-MS(+)
m/z: 597.181 2[M+H]", J£45 114> T3\ CpyH3,0,5(1F
HAH N 596.5). '"H-NMR(500 MHz, CD;0D, H#¥5,
TMS): 87.38(2H, d, J=8.5 Hz, H-2', 6'), 56.87(2H,
d, J=8.5Hz, H-3', 5"), #AH] AABBHH R4,
B ¥ NA 4-HUR R 45 .85.94(1H, s, H-6), 85.91(1H,
s, H-8), 85.12(1H, d, J=11.0 Hz, H-2), 84.61(1H,
d, J=11.0 Hz, H-3), 5 CEA[11]#kE R BACH
JeEYE—#. 84.49(1H, d, J=7.7Hz, Glc H-1)}
Iz A TS S, Hov g AL, 84.01(1H, d,
Rha H-1)9 2 Hm A 7155, 81.233H, d,
J=6.2 Hz) N RAFER I 7. HACHRERES
WM EFT . "H-NMR 3095 5468 IV b
A BHE— 5. PC-NMR(CD;OD, W#F, TMS):
8195.87(C-4) . 5168.79(C-7) . 8165.43(C-5) -
8164.08(C-9). 5159.37(C-4") 8130.02(C-6', 2').
8128.61(C-1"). 8116.46(C-3", 5'). 5102.40(C-10).
897.46(C-6) . 896.41(C-8) . 883.74(C-2). §78.75
(C-3), 5 3CHR[11]HRE B 35 A B B o8 — 2.
8105.74(Gle C-1)4 % %) B viig B2 i {5 5« 8101.96
(Rha C-1)A R ZEWEumHEIRASE 5 817.94(F 2= 0% H
Feix), HAR 9 Mpoh R AR S A RS A
R 7. HMBC it 7R, H-3 5 §105.74(Gle C-1)
A%, 84.49(1H, d, J=7.7Hz, Glc H-1)5 C-3 #f
Ky WS ROCIR L AT R B IV EE, 4
SHLE&YIV NQR, 3R)5, 7, 4-=FKk A HEHH-3-
A -o-L- W ZE BE 3—1)-4-D- F & OBE 1 H
DEPT135 Kl &/x—/> CH;, 18 4~ CH, 1 4
CH,, &i&4ilk, namgihs 7 /MK, S
S8, A, EHLE 1.
AEMIVI(Z) 15 mg): B4R R (F ),
R E R IT[ LR LBE-T B-HER@G - 11 D),
5 5%AICL J5 484 365 nm T i (e ahngw, R
AL G PRI e R TR B 2R 4 & 4 . HPLC/Q-
TOF-ESI-MS(+) m/z: 603.132 O[M+H]", F45 %
T3 CrgHr6015: 'H-NMR(500 MHz, CD;OD, P
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¥%, TMS): 87.16(2H, s, H-2"", 6"); 87.02(1H,
d, J=1.8 Hz, H-6"), 86.91(1H, dd, J=1.8 Hz
8.2 Hz, H-2"), 86.84(1H, d, J=8.2 Hz, H-3"), i
BIZRIN ABC #i &, UEBH B 300 1, 4, 5- =2 5L
f%; 85.97(1H, d, J=2.1 Hz, H-8), 85.94(1H, d,
J=2.0 Hz, H-6), UF 8] A 39 5, 7- — F2 HEHUAK; 85.11
(1H, d, J=11Hz, H-2), 84.61 (IH, d, J=11 Hz,
H-3), WEH %5 8 &AM §5.19(1H, dd,
J=3.1 Hz #1 10 Hz, H-3"), 84.50(1H, dd, J=6.2 Hz
#19.6 Hz, H-2"), 84.05(1H, d, J=7.7 Hz, H-1")
NRAFEE R TE S, HoN p-HAL, §3.83(1H,
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d, J=6.2 Hz) N ZEHE LT+, IR 1A R
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wEMIV
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AWEIEAEAE . BC-NMR(CD;OD, Wk, TMS):

5195.70(C-4). §168.31(C-7). 8168.16(C=0, MH&¥ik
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8129.12(C-1") « 8121.58(C-1"") » §120.48(C-6') -

8116.34(C-2"). 8115.43(C-3'). 5110.40(C-2"", 6'").
8102.4(C-1"). 8102.05(C-10)+ 597.41(C-6). §96.29
(C-8). 883.68(C-2). 878.84(C-3). §75.39(C-3").

871.22(C-4"). §70.64(C-2"). 569.59(C-5"). 817.81
(C-6"), LI C K48 DEPTI35 iz &, I
H5acmh121 84k — 8, S WV 2R,
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Fig. 1 The structure of compound II-VI
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Intestinal Absorption Kinetics of Nobiletin Self-assemble Proliposomes in Rats

LIN Weil, YAO Jingz, ZHOU Jianpingz(].Departmenl of Pharmacy, The Affiliated Hospital of Medical College, Ningbo
University, Ningbo 315020, China; 2.Department of Pharmaceutics, China Pharmaceutical University, Nanjing 210009, China)

ABSTRACT: OBJECTIVE To investigate the intestinal absorption kinetics of nobiletin self-assemble proliposomes(NSAP)
in rats. METHODS Compared with nobiletin and nobiletin liposome, the in situ intestinal absorption of NSAP in different

intestinal segments was investigated by means of single-pass rat intestinal perfusion technique. RESULTS The results showed

that three preparations could be absorbed at each intestinal segment. The cumulative absorptions, K, and P of three preparations
at each intestinal segment appeared NSAP>nobiletin liposome>nobiletin(P<0.05). CONCLUSION NSAP can effectively

improve the oral absorption of nobiletin in the intestinal tract.

KEY WORDS: nobiletin; self-assemble proliposome; intestinal absorption
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