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Separation and Identification of Chemical Constituents of Broussonetia papyrifera Fruits

PANG Sugiu"*, WANG Guoquan', SUN Aijing' (1.School of Biomedical Sciences, Huaqiao University, Fujian
Quanzhou 362021, China; 2.Dept. of Clinical Pharmacy, No. 180 Hospital of PLA, Fujian Quanzhou 362000,
China)

ABSTRACT OBIJECTIVE: To separate and identify the chemical constituents of Broussonetia papyrifera. fruitss, METHODS :
95% ethanol extracts from B. papyrifera fruits were extracted with different polar solvents as aether petroleum and-ethyl acetate in
turn. The extract parts were isolated and purified by various chromatographic methods including silica,gel,”ODS, Sephadex LH-20
and recrystallization. The chemical structure of them were identified according to*physiochemical preperty and spectral data. RE-
SULTS: Eleven compounds isolated from 95% ethanol extracts were idefitified as.compound 1 (physcion), compound 2 (apigen-
in), compound 3 (apigenin-7-O-B-D-glucopyranoside) , compound 4 (quercetin) , compound 5 (B-daucosterol) , compound 6 (dau-
costerol palmitate) , compound 7 (palmitic acid ethyl ester)scompound 8 (J-tocopherol) , compound 9 (linoleic acid) , compound 10
(phytol) and compound 11 (palmitic acid)$Compound 2-4 and compound 7-11 were all isolated from B. papyrifera fruits for the
first time. CONCLUSIONS: Thesstudy ‘further confirms the chemical constituents of B. papyrifera fruits, and can provide scientific
evidence for material base of pharmacological activity of B. papyrifera.

KEYWORDS "\ Broussonetia papyrifera fruits; Chemical constituents; Separation; Extraction; Identification; Flavones; Apigenin
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LA BT HEA T T RGEWESE FEIE T BERAL T B S E T 54
S PEEHRAS A ™, AR U6 DO X JH A i i R 2 TR 2 P Ao
AT Oy B UEE , LAE— 2D IR R SR SZ I A 2 Loy, S h 254
ST 2 B R ) SRR AR AR e

1 ##
1.1 88

A2003A HL T3 Hr KPR R R TS A BR A | ) 5
SP-752PC £ 4h-1] W43 )G FE 1 ( FI OGN AR A BR AR
N-1200BV-WD Jig % 2 & AX ( H A 7R3 FRAL gl itk =25 1)
KQ5200E 8 7H Hei eiie (B& 1L A (U AT R W) s XT4B 4%
S CAE BT A B ER ) ) ; Hitachi275-50P Z14M 43 B X
(HASH AT ; UV-2100 2£50-1] T 43566 T i It e A
/N H)) 5 VG AutoSpec-3000 J5t 1% {8 (3£ [E Micromass 23 ) ) ;
Bruker400 i IR (KL= Bruker A F]) o
L2 Zit 5

FA RS S SEAE B T 2014 41 8 J1 R 1l SR MR I L ok
FRAEZ BESCBRY iR | 2508 — 220 K2 A 2 Ui 2 o B2
A N RFHHIA R B AR L . SRABLLA RS2
DA AR O R 2% ) A [l S5 2, I Y 25 85 1K
RS R MNE VT 58 W T 2R MK A 70 C HYH
PAE RS THAE D TR R E T . AEN AR A, M, &
TP ORAE .

T A PR 2 Al 2 Al el A 4l
1.3 HftikihAm

fiE I GF254 W2 Al (7 B AL A BRA W) s A i ik
I G (F S AL T A B F]L 200~300 H ) 5 1 SRS Sep-
hadex LH-20( 3% [E Amersham Pharmacia Biotech 2y F] ) o
2 AEEHR
2.1 REESE

IR SRS 10 kg, FH 6 fif it 95 %2l # g4 i 2 K,
KR 2 h, G IFHRIBOR, TR 28 5 A SRR 4 , BT A i i 6 i
IR PR3 E MRI FRCTRE | & PR TR A B, 2% 28 OB 4 0
I e R AR -

AT R £ TR A BGR A R 382 g, Tk B (200~
300 H,4.5 kg) K, LAAN[A] HL 51 16y £ i k- LR T (V7 V) R JEE
VRIS T2 M4 8, FH 500 ml S RUSCAE YRR, Il i 7 fm
P2 G35 (TLC) %€ A IFARBLIR Gy CHARTR] Y I 5 7E
TLC b2 IBE R KBS AR AR &) 24328 74
[ E 93 Moy, W& 1,

x1 AEEGIAHE-ZEZEEERTERG
Tab 1 Fractions obtained and eluted by different propor-

tions of aether petroleum to ethyl acetate

- LR LB WA 2R WAL,
1:0 Fr.A Fr.A-1~Fr.A-5,3E5{5

10:1 Fr.B Fr.B-1~Fr.B-10, 3L 105y
5:1 Fr.C Fr.C-1~Fr.C-16,3: 1603
1:1 Fr.D Fr.D-1~Fr.D-22,4L22 {3
1:5 Fr.E Fr.E-1~Fr.E-13,3t 13/}
1:10 Fr.F Fr.F-1~Fr.F-16, 3 16/}
0:1 Fr.G Fr.G-1~Fr.G-11,3L 11 4}y

I3t 93 15y

W Fr.A-4(3.1 g) & B REA: ZM 008, A k- 2
Tk TS P DRI AR AL A4 1 (11 mg) 5 Wi Fr.B-3(2.5 g) & i
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Tk KR 2 BT 438, A 3l - R T R R e B AT AL A 4 8 (12
mg) ; Ji i Fr.D-4 28l & w2 [ iliE - L8R LR (40 DS
Y 10(13 mg) ; i Fr.D-17 H1 R I0E , Jle &2 4 inis b &4 2
(23 mg) ; Ji {7 Fr.D-20 Ji {7 £ 37 Sephadex LH-20 A1 ( HH B ¥k
) 43 B RS A B A AR AL A 3(16 mg) LA 4(8 mg) 5 i
33 Fr.F-9 £¢ Sephadex LH-20 A ( H B L 0 ) 20 Al i 45 4l 4k
G523 mg) AW 6(17 mg) .

A1 Bk AL G4 (207 @) 48 R L ICHE 2T 4 55, A il
fik- £ 12 IR AT - DI RS PR, 1546 590 7(22 mg) b
P19(86 mg) LA 11(21 mg) .

22 HEHEE

G W S8 FBARIRAL S P B BRI AiH s o8
Mo BALPE BT ESRA S PITEAR SE R RAE SN 5 5 s A s
AFELLAMERE (IR) B T2 7 B FIR T (EL-MS) L F M55
2 FTR% (ESI-MS) A% g AR S5 e ('H-NMR 1 "C-NMR )
ST, SRR

AW 1 AR g o K5 (mp) : 200~202 C.,
EI-MS m/z: 284[M]', 'H-NMR (400 MHz, CDCl;)é:7.82 (1H,
Ar-OH) , 7.48(1H, Ar-OH) , 7.65 (1H, d,J=1.0 Hz, H-5) , 7.36
(1H,d,J=2.6 Hz, H-4) ,7.05(1H, d, J=1.0 Hz, H-7) , 6.63
(1H, d, J=2.6 Hz, H-2) , 3.94 (3H, s, OCH;) , 2.42 (3H, s,
Ar-CH;) . “C-NMR (100 MHz, CDCl;) ¢ : 165.22(G@% ), 121.23
(C-4),148.34(C-3),124.45(C-2),108.12(€-5) , 162,53 (C-1) ,
106.85(C-7),166.45(C-8) , 19047 (C-9),180.31(C-10), 135.22
(C-11) , 110.19 (C=12) , 118.5%(C=-13) , 22.31 (3-CH,) , 56.09
(6-OCH: )us™ PA 8 HR S0k [ 714508 — 25, i 2@ e a1 ok
PN

G 2. ¥ ABRDIRSE B . mp:340~342 °C. EhR-5E
WS S B . TR(KBE) Vi (em ™) 13 300,2 950,2 600, 1 640,
1600, 1580,1500,1400,1 350,1 270, 1 160,900,680, ESI-
MS m/z:270[M+H]", 'H-NMR (400 MHz, DMSO-d6) J: 12.91
(1H,s,5-OH),6.69(1H,s,H-3),6.18(1H,d, J=2.2 Hz, H-6),
6.50(1H,d,J=2.2 Hz,H-8),7.91(2H,d,J=8.5 Hz, H-2',6'),
6.96 (2H, d, J=8.5 Hz, H-3', 5 ) ., “C-NMR (100 MHz,
DMSO-d6)5: 164.98(C-2),103.01(C-3),179.94(C-4) , 160.95
(C-5),98.49(C-6),164.11(C-7),93.89(C-8) , 158.06 (C-9) ,
103.74(C-10),120.95(C-1") , 128.44(C-2',6’),116.88(C-3",
5),160.99(C-4") . DL EHdin 5 SCHR[81HE — 2, i S E b h

&3 WO AK(ZBRZE) . mp:340~342 °C.,
PR - M s I 5 RV, — ST Bk - AR S 22 R , Molish
FRE S BAYE o IR(KBr) vew(ecm ™) :3 436, 1 650,1 610, 1 568,
1 500, 1 088,980,833, ESI-MS m/z: 431[M—H] . 'H-NMR
(400 MHz, DMSO-d6) 6:12.96(1H, s, 5-OH),10.41(1H, s,
4' -OH),7.85(2H,d, J=8.5 Hz, H-2', 6'),6.94(2H, d, J=
8.5 Hz, H-3',5'),6.85(1H, d, J=2.6 Hz, H-8),6.78(1H, s,
H-3"),6.47(1H, d, J=2.0 Hz, H-6),5.15(1H, d, J=9.0 Hz,
H-1"), “"C-NMR (100 MHz, DMSO-d6)6:166.31(C-2),105.42
(C-3),183.97(C-4),160.41(C-5),100.06(C-6), 165.04(C-7),
95.95(C-8),161.30(C-9),105.32(C-10),121.91(C-1"),128.16
(C-27, 6'),117.11(C-3', 5'),161.82(C-4") , i % B (i F% Glc)
(C-1"-C-6") : 101.60 (C-1") , 74.27(C-2") , 77.82(C-3") , 69.07
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(C-4"),76.45(C-5"),62.47(C-6"), Lk F%d 5 SRR (9] 38 it
A B 3 TSR -T-O-B-D- ML i A A 1T -

a4 weast i, 2308 CsHiOn mp:311~313 C.
ER TR - S v 2 P, RN BT A ) o IR(KBI) Vi
(em™):3402(0H),1 663,1611(C=0),1560,1 524, ESI-MS
m/z: 303 [M+H]", 'H-NMR (400 MHz, DMSO-d6) & : 12.53
(1H,s,5-OH),10.85(1H,s,7-OH) ,9.62(1H,s, 3’ -OH) , 9.34
(1H,s, 3-OH) , 9.30 (1H, 4’ -OH) , 7.63 (1H, d, J=2.4 Hz,
H-2'),7.51(1H,d, J=8.5,2.4 Hz,H-6') ,6.82(1H, d, J=8.5
Hz,H-5"),6.33(1H,d,J=2.0 Hz,H-8),6.09(1H,d,J=2.0 Hz,
H-6), “C-NMR(100 MHz, DMSO-d6)J: 146.35(C-2) ,135.65
(C-3),175.55(C-4),156.10(C-5) ,98.54(C-6) , 162.59(C-7) ,
93.41(C-8),160.97(C-9),103.05(C-10),121.78(C-1"), 114.59
(C-2"),145.01(C-3") , 147.73(C-4') , 115.46 (C-5") , 119.77
(C-6")o LA FEUE S SCRRI10THRE — 2, i % b &1 4 it

A5 TR A . mp:290~292 °C ., ESI-MS m/z: 577
[M+H]', 43 T2 M CsHeOs.  Liebermann-Burchard 1 Molish Sz
R B . 'H-NMR (400 MHz, C:D:N) §: 6.11(4H, br s,
-OH),5.35(1H, brs, H-6),5.07(1H,d,J="7.6 Hz,Glc-H-1') ,
4.55,3.99(6H,m, H-4%: CH') ,0.99(3H,d,J=6.4 Hz,H-29),
0.92(3H,s,H-19),0.89(3H,d,J=7.2 Hz,H-21) ,0.65(3H, s,
H-18) . “C-NMR (100 MHz, CD:N) & : 35.96 (C-1) , 30.03
(C-2),77.55(C-3) ,38.25(C-4) , 140.35(C-5) , 122.03(C-6) ,
32.05 (C-7) , 31.81 (C-8) , 49.88 (C-9) , 36.87 (C-10) , 20.88
(C-11) , 40.23 (C-12) , 41.8 6 (C-13) , 56.67 (C-14) , 24.05
(C-15) , 28.94 (C-16) , 56.21 (C-17) , 11.49 (C-18) , 18.82
(C-19) , 36.13 (C-20) , 19.00 (C-21) , 34.27 (C-22) , 27.88
(C-23) , 46.11 (C-24) , 28.85 (C-25) ,.19.86.(@-26)+"19.15
(C-27),23.04(C-28), 12.12(C-29)5Gle (C-1"-<6')": 102.16
(C-1"),74.81(C-2"),78.77(C4"),70.19(C-4") ,77.61(C-5") ,
62.19(C-6") . LI bSGliSy SCHK [ THGE BEA— B0 U E i
LW N N

el 6 T8 K . 'H-NMR (400 MHz, CDCl;) &: 5.45
(1H, s, H-6),1.28[br s, (CH,)n], 1.01( 3H,s, CH,) , 0.79~
0.95[m, (CH,);], 0.68(3H, s, CH;), “C-NMR(100 MHz, CD-
Cly) §: 37.81(C-1),29.74 (C-2) , 79.46 (C-3) , 38.81 (C-4) ,
140.22 (C-5) , 122.47 (C-6) , 31.67 (C-7) , 31.88 (C-8) , 50.66
(C-9),36.57(C-10),21.26(C-11),39.53(C-12),42.71(C-13),
56.64(C-14 ),24.35(C-15 ), 28.19(C-16) , 56.26(C-17),11.92
(C-18) , 19.51 (C-19) , 36.09 (C-20) , 19.22 (C-21) , 33.66
(C-22) , 26.09 (C-23) , 45.79 (C-24) , 29.25 (C-25) , 18.17
(C-26),19.20(C-27),23.16(C-28) , 11.29(C-29) , i/
101.16 (C-1"),73.19(C-2") , 75.55(C-3") , 70.18 (C-4") , 73.99
(C-5"),62.87(C-6") . Ngi%HEHIr6:174.57(C-1") , 34.42
(C-2") , 24.16 (C-3") , 29.02~29.87 (C-4" ~C-14" ) , 22.68
(C-15"),14.20(C-16") . DA E&din 5 SCHR[12] 48 A — 3,
T ARG 6 S D TPARIR RS

WEY TV EERY, ATE T A . mp:24~25 C.
TLC s R FEMZE R T BoR o — A4 B FE S . EI-MS m/z: 284
M]", 43 720 CiHyOs0 'H-NMR (400 MHz, DMSO-d6) 4
4.31 (2H, ¢, J=6.0 Hz, COOCH.) , 2.25 (2H, ¢, J=17.8 Hz,
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CH,CO0), 1.15(3H, t,J=6.0 Hz, COOCH.CH,) , 0.88(3H, 1,
J=17.0 Hz,CH,CH.) , "C-NMR(100 MHz,DMSO-d6)6:175.82
(C=0),63.52(C-2"),35.36(C-2),31.68,29.66~29.07,27.79,
26.62,25.69,22.71,14.19(CH.) »  Dh_b%4in 5 SCHR[13] 418 S
A2 BEAE Y T ERHIRR LR

&Y 8 IR FEAMIRYT . EI-MS m/z: 402[M]", 'H-NMR
(400 MHz, Acetone-d6) 6:6.51 (1H,d,J=2.8 Hz, Ar-H) , 6.29
(1H, d,J=2.8 Hz, Ar-H) , 0.80~0.88 (15H, 5x CH,) #1 2.08
(3H,s,CH;), “C-NMR(100 MHz, Acetone-d6)d:73.69(C-2),
30.92(C-3) , 22.10(C-4) , 110.41 (C-5) , 121.51 (C-6) , 147.21
(C-7) , 126.76 (C-8) , 117.53 (C-9) , 146.94 (C-10) , 15.25
(C-11),22.33(C-12),38.07(C-1"),20.26(C-2"),35.41(C-3"),
33.02(C-4"),37.62(C-5"),25.02(C-6") , 36.31(C-7") , 32.16
(C-8'),37.03(C-9" ), 25.06 (C-10" ) , 38.11 (C-11") , 26.69
(C-12"),22.02(C-13"), 19.13(C-14") , 18.12(C-15") , 22.15
(C-16") . Db - 8dis5 SCik[ 14438 FaA— 3, Mo e b A9 8
Fo-HE BB o

G 9 R E CIRY) . 43T h CiuHiO., EI-MS m/z:
280[M]*, 'H-NMR (400 MHz, CDCl;) 6:5.28 (4H, m, H-9,
10, 12, 13), 2.81 (2H, m, H-11), 2.26 (2H, ¢, J=6.8 Hz,
H-2),2.03(4H, m, H-8, 14),1.60(2H, m,H-3),1.18~1.33
(14H, m, H-4~7,15~17),0.85(3H, ¢, J=7.0 Hz, 18-CH,) .
C-NMR (100 MHz, CDCl,) d:178.18(@=1Y) ,33.29(€-2) , 25.06
(C-3),28.01~30.04(C-4~17)426.92(C-8),128.75(C-9) , 127.62
(C-10) , 24.13 (C=41)",130.20, (C-12) , 127.98 (C-13) , 27.11
(C-14) 12946 (C-15)+/30.96 (C-16) , 22.05 (C-17) , 13.18
(C-18)y VL BB 5 SCHR[15] 4B JEAR — 2, T e b & 9
AR

EM10: AT EE AR, mp:206~208 €, EI-MS
m/z: 296[M] ", 'H-NMR (400 MHz, CDCl;) & : 1.66 (3H, s,
H-3a),4.16(2H, d, J=7.2 Hz, H-1),5.40(1H,d,J=5.4 Hz,
H-2) . “C-NMR (100 MHz, CDCl;) §: 58.96 (C-1) , 124.02
(C-2),139.40(C-3),17.02(C-3a) , 39.69 (C-4) , 25.31 (C-5) ,
35.87 (C-6) , 32.26 (C-7) , 19.55 (C-7a) , 38.04 (C-8) , 24.37
(C-9),36.45(C-10),31.78(C-11),18.63(C-11a),37.30(C-12),
24.58(C-13),39.15(C-14) , 28.36(C-15) ,22.56 (C-15a) , 22.67
(C-16), LA FHE S SCER[16]4E B4 — 20, B @ b G4 10
R R

&Y 11 A RRE A . mp:50~52 C. EI-MS m/z:
256[M]’, 'H-NMR (400 MHz,CDCl;) §:2.52(2H,¢,J=17.2 Hz,
H-2),1.59(2H,m,H-3),1.29(m, 12 xCH.) , 0.88(3H,¢,J="7.2
Hz,H-16). i b3 530wk 173008 Sk — 20, i e b &9
11 AR -
3 itig

TR 4= B0 B0 (R, R0 B R R B FLT R SE
HRAT LAVEZS B Y, ARWFFERT R SE Y 2 0. R A
TH B 2L U AL RE AL 2T )2 )2 8T . Sephadex LH-20 #1)3%
B FIER 45 b 55 U vk o3 e Ak, AR UE 105 i BRAR M o R ik
B s e AR 2R 254, 2L B 3 11 AME S A, o 55 e
KEEHEE (L) 3R E (2) JTE K -T-0-p-D- e 8 25 i 1
(3) Mtz (4) p-818 M (5) AE M EAARERER (6) A A
IR T (7) (o-HE B W (8) NEWHER (9) (2R (10) FHAF A iR
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(1), Kb &G 2~4 .7~ 11 B8 MR 52 A 43 2515
o RS 2.3 4N AL S, 8 B LE
WL I R B, TAEAT AR SR S v 2 AR S 1 B Al 2 1 o3
W R DLAGE o ITAER Sl X SRR AR ALY

AIFFT , R B2 3 A PO O il 8 DR PO 28 PR

SFEZRMERE . R, AR R P2 S I R B HL I RER B

1Y 22 Fh 2 PG VAR AL T ) B RR Al o ARAR AR TR (7) AR

(9) AR (11) 28 SMH (0 335 BT 0 21 H o i S 1 AR DR 1

A3 AT T YIRS IR A IO 431 1 LBk

EH LA HBUI TR RSERIPISE, B R B R RS2

FA) 229 T A S RSG5 B A s v Ty 2R 3R B P A

VEF A=W B A AR BRI PEAFE Y ARG RN — 24

FAGGIY P 2R 52 LU B A2 I8 PO R — 2 1

2 M.

S 30k
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