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Chemical constituents from berries of Brassica rapa L. ssp. pekinensis

WANG Han, ST Han-rui,JIAO Yu-feng,LIU Jin-ping, LI Ping-ya”

College of Pharmacy, Jilin University , Natural Medicine Research Center, Jilin University ,Changchun 130021 ,China

Abstract : To investigate the chemical constituents from the Brassica rapa L. ssp. pekinensis ( Cruciferae ). The constituents
from the 95% ethanol extract of Brassica rapa L. ssp. pekinensis were separated and purified by silica gel chromatography,
Sephadex LH-20,semi-preparative high performance liquid phase, crystallization , recrystallization technologies. The structures
of isolated compounds were elucidated by physicochemical properties and spectral data analysis. Fifteen compounds were iso-
lated and purified. They were identified as B-sitosterol (1) ,5-hydroxymethylfurfural (2) ,n-butyl-3-D-fructopyranoside (3),
(65,9S8) -roseoside (4) , uridine (5) , succinate (6 ) , methyl succinate (7) , p-hydroxycinnamic acid (8) , ethyl-8-D-glucopyr-
anoside (9) ,butyl pyroglutamate (10) , cyclo ( Pro-Leu) (11), cyclo ( Tyr-Leu) (12) , 1-chlorohexadecane (13 ) , oleamide
(14) ,stigmastane-3 ,6-dionez(15) . Compounds 3 and 6-15 are obtained from the plants of Brassicas. for the first time, and
compound 1,3-15 is isolated from Brassica rapa L. ssp. pekinensis for the first time. The effect of the compound 3 on inhibiting
the growth of laryngeal carcinoma Hep-2 cells in vitro was examined by MTT.

Key words : Brassica rapa L. ssp. pekinensis ; extraction and separation ;structural identification ;activity screening
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REFSET 2017 48 10 R A 5 ARE K&,
T AR 2 24 2 B 2 P I B S o P R 2
JEAY) K 3% ( Brassica rapa L. ssp. pekinensis) o

Xevo G2-XS QTOF PUZR AT &AT I ] J5T 1A% ( 3&
[ Waters 2% 7] ) 5 Acquity UPLC i i 2R (3 15 A
(Z[E Waters /A 7)) ; Acquity UPLC BEH C 4 6%
(50 mm x 2.1 mm,1.7 pm,3E[E Waters 23 H] ) ;2
il 28 1= B0 A €538 A (Waters 1525 — 51 HPLC 28,
Waters 2998 )¢ 45" [ 51 K il #% ) ; SunFire Prep C,q
et 250354 (10 mm x 150 mm, 10 p,m,% Wa-
ters 2\ 7)) ; Bruker DRX 500,600 #% i 3 4R I 3% Y
(£ Bruker 24 F)) 5 e 28 AL ( R R
B A R F]) s DLSB IR 1@ 2R A6 78 ( R
BB AR B 25 A PR A 5 Spectrumlab I 4 20
BAN A ( EHEBOCHARABR A H]) s FAT104N H
TorHT RV (B RRS 3 B AR A IR A D)
RCT-3200 88 2 AKA (KFF MR R A A IR
) ; KQ-100 Hi 47 i 7 i 1 vk a (B L vl il A A A
AR W) 5 A 38 kI (5 5 SRR RERCA PR
A]) s TLC ik e M (5 & FR L i 7 B R M B R
A)) 5 SRR Cog i (B Ay 2 b AR R T 2 e A BR
/v ] ) ;Sephadex LH-20 ( iR AW H AR FBR A
A)) s O (a5 40, Fisher 20 7] ) 5 1E Ok 4 H
bt =AW E . W TR AR L E T R oA ek, db
AR T B PR BRSTAE A | 5 oK B (Tl
9%, BIRTHRL T AR Ay A BR A E] ) s HEE, =
S b e RE | AR CGRAG R, v s A
TRHEABRAT) .

Hep-2 ZHfakk (i ERF2= B b AR an B2 F o
Bt) ; RPMI-1640 355 HE b4 10iE (36 [E Hyclone 24
Al) ;s ZHIEAL(DMSO) (K% R s R ( L E
AR R A ) 3 MTT (36 [ Sigma 2 ).
MCO-20AIC CO, 35546 ( H[E Sanyo v H]) o
2 ZWHIE
2.1 REBESE

IR fiF 11 5% 102 kg, A 0E, LA S AR RY
95% LFEEIRIRIL 3 Y55 1 R 48 h, HAR 2 Ik
K224 h, 591 3 IR TR 42 U, 1 200 H
07 BT VR Ao i s [ WS 390 1 B B o A i
fi T2 000 mL /K AR IEC %t . 5 5 LR

SR OE T EEAERL 3 WK, & IF 430 43 ZE U, 9 [m]
W, TR IEC e 2 U 5.6 g, @ H ke %
B 12.2 g, LR CERFEIY) 25.9 g, IE T BEAEIY)
260.2 g,

IECBEAEUY (5.6 ¢) L IEARRERCH (B, R H
IECFE-Z 18 LR £ 58 (2000 1-0: 100) B6 22 VR, 145
B3 AH S, Hoh Fro 1 g AR E G 1(5
mg) .

TATEAERY) (12,2 g) S IEAHRE A 35,
FHIEC bi- LR LR £ 58 (2000 1—-0: 100 ) 46 B 35k
JB A3 5 ANy, Horb Fr 1 858 306 12
(2mg).

IR CEEH Y (25.9 ) 28 1E AR A (53
PIECLE- MR CHE FR S8 (300 1500 1) Fug( £ e &
e(10: 1—1: 1) BREEVEE 455 5 A4 55, Hrp Fr. 2
ZEAERLEY 6 (10 mg) ,Fr. 3 £ Sephadex LH-20
FE il 25 WA DA S B4 A 2k 5 7 (3 mg),
Fr. 328 ) B e A 8335 Al Sephadex LH-20 15 3){b &
P 8(5 mg) .

IETREAEHCY) (124. 2 ¢) R IEAHREAE (3, L
ADTHBERSE (1002 1—1: 1) B BEVE, 153 12 4>
55, Fr. 1 28 TEARRE A (0335 R 2 1] ik B A €2 33545:
FMLEY 2(7 mg) 14(5 mg) ,Fr. 2 ZEAIRERE
3 S AR AT (3 A i 2 AR TR B A5 4 10
(2mg) 9(2 mg) 15(2 mg) ,Fr. 3 ZIEAHRE R 5
TR B WA B AL G 11(2 mg) , Fr. 7 £
Sephadex LH-20 F1 - i £ W AH 153 21k & ) 4 (5
mg) \5(2 mg) ,Fr. 19 28 IEAHAE R (335 A1 S 1] ik
HAAIERRAEEY 13(3 mg) , Fr. 10 2245 5 il H 45
mn AR B G 3(512 mg) .

2.2 HEEMEFIE

FH MTT JEA 2 Ak G ) %55 Wk 6 Hep-2 41 Jfd 1Y
TR, B0 iE Hep-2 20 LA T 40 I 314505 35
T 96 fLAR N (B 100 pl/fL, FEALAIMIZ 1 x
10° A~/mL) |, B AR e BE A ot HRFL SR R 1L, 9%
JE AN [RIVR B2 1 258 , 45 25k 32 43 51 2 200,100
50.25.12.5.6.25 pM, Bk 6 N L. 259
S5 ILERFE 24 h 5 MTT 2K 40 g A K A%
o WRIEFRILS  BALINA 90 wL Joiin i B 772 2,
Bas HFLAN, B LN MTT 10 wL, & 55 3546 b S
4 h, R EEFRIL)E AL A 100 pL DMSO JB4] )5
TR St 5h 58 VRS A2 570 nm Zh 1Y
OD f ., A FEImHIAR = [1-(H 2540 OD {H-%5 1
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ZH 0D fH)/( X R4 OD fH-2s (41 OD f8) ] x
100% .
3 XWER
3.1 ZHHMETE

wEW1 ARk (HEE) 10% GiR-BEs
W 2241 f2, Liebermann-Burchard Jz ) & fH44: , Mol-
ish J2 v 52 B ."H NMR (600 MHz, CDCI, ) §:5. 38
(1H,m,H-1) MEE(E5,3.55(1H,m,H-3) %4
{55 ,1.03(3H,s,19-CH;) ,0.95(3H,d,J =1.0
Hz,21-CH,),0.87 (3H, m,26-CH,),0.85 (3H, m,
29-CH,),0.83 (3H, m,27-CH,),0.70 (3H, m, 18-
CH,) iy B 3 | 9 & {5 5.7 C NMR (151 MHe,
CDCl,)8:140.8 (C-5),121.7(C-6),71.8 (C-3),
56.8(C-14),56.1(C-17),50. 1(C9) ,45.8(C-24),
42.3(C4),39.8(C-13),37.3(C-12),36.5(C-1),
36.2(C-10),33.9(C-20),33.7(C-7),31.9(C-22),
31.7(C-8),29.7(C-25),29.2(C-16) ,28.3(C-23),
26.1(C-2),24.3(C-15),23.1(C-28),21.1(C-11),
19.8(C27),19.4(C-18),19.0(C29),18.8(C-
21),11.9(C-26) ,11.9(C-19) . LI I ¥cdi 5 3ciik”
I FA B, B E A 1 R -4 HS B

wEW2 Ry WiRT 5T PR S
fi% 7,15 N R4 ' H NMR (600 MHz, CD,0D)§:9. 55
(1H,s,H-5),7.40 (1H,d,J =3.6 Hz, H-2),6.60
(IH,d,J =3.6 Hz,H-3),4.63(2H,s,H6);"C
NMR (151 MHz,CD,0D)8:179. 4( CHO-) ,163.2( C-
5),153.8 (C-2),124.7(C-3),110.8 (C4),57.6
(CH,) o DA 3 5 S0k il A — 3, i
fEH 2 S 5-30 B e |

LEW3I HEREIK;10% FR-OBEE TR
TBAE T (8, Molish Jiz )7 %2 FH 4 .'H NMR (600 MHz,
CD,0D)5:3.83 ~3.54(7H, m, Fru-H) ,3.42 (2H,
m,H-1),1.47 (2H, m, H2),1.31 (2H, m, H-3),
0.84(3H,t,J =7.4 Hz,H4);”C NMR (151 MHz,
CD,0D) §:101.4(C-=2"),71.4(C-5"),70.9(C4") ,
70.4(C-6"),65.0(C-1"),63.3(C-3"),61.4(C-1),
33.1(C-2),20.3(C-3),14.1(C4) . VI RS SC
KL R AR — 5, MO B AL A 3 M N IE T 2
O-B-D-ML I A 1T

wEW4 EWECRY); Molish 2Ry S BHAM:,'H
NMR (600 MHz,CD,0D)&:5.88(1H,d,J =15.6 Hz,
H-7),5.78(1H,s,H4) ,5.64 (1H,dd,J =15.6,7.2
Hz,H-8) ,4.44(1H,q,J] =6.5 Hz,H-9) ,4. 18 (1H,

d,J=7.8 Hz,H-1") ,3.76(1H,dd,J =11.9,2.0 Hz,
H6" a),3.55(1H,dd,J=11.9,6.2 Hz, H6'hb),
3.26 ~3.01 (4H, m, H-3', H4' H-2', H-5"),2.51
(1H,d,J =17.0 Hz,H=2a),2.09(1H,d,J =16.9
Hz,H-2b),1.85(3H,s,H-13),1.20(3H,d,J =6.5
Hz,H-10),0.93(6H,d,J =12.7 Hz,H-11,12);"C
NMR (151 MHz, CD,0D)§:199.9(C-3),165.7 (C-
5),132.3(C-7,8),125.7(C4),99.8(C-1"),78.6
(C-6),76.9(C-5"),76.7(C-3"),73.5(C9),73.2
(C2"),70.2(C4"),61.4(C-6"),49.3(C-2),41.0
(C-1),23.3(C-12),22.1(C-11),20.9(C-10),18.2
(C-13) o DAt 5 Sk 4ol 2R — 20, % 1k
G4 K (6S,98)-KIFHMEE

wEaEWS5 [k Ak;'"H NMR (800 MHz,
CD,0D)5:8.03(1H,d,J =8.1 Hz,H-6) ,5.92(1H,
d,J=4.7 Hz,H-1") ,5.71(1H,d,J =8.1 Hz,H-5),
4.18(2H,m,H-3" ,H-2") ,4.02(1H,m,H4' ) ,3. 86
(1H,dd,J=12.5,2.7 Hz,H-5'b) ,3.75(1H,dd, J =
12.2,3.1 Hz,H-5'b) ;" C NMR (201 MHz,CD,0D)
5:166.3(C4),152.2(C-2),142.4(C-6),102.3(C-
5),90.4(C-1"),86.0(C4"),75.4(C-3"),71.0(C-
2'),62.3(C-5") o DAL % 5 ek ol A —
S EE Y 5 R IRERERH .

WE6 A fhiAk R ek S S B . H
NMR (600 MHz, CD,0D) §:2.47 (4H,s,-CH,) ;" C
NMR ( 151 MHz, CD,0D) §:176.1 (-COOH) , 29. 8
(-CH,) o Lk - %50¥-5 Semk ™) 4R S AR — 3%, b 5
G 6 BRI .

EeEw7 PR A;'H NMR (800 MHz,
CD,0D)§:3.69(3H,s,-OCH, ) ,2.61 (4H,s,H-2, H-
3);"”C NMR(201 MHz,CD,0D)8:176.1 (-COOH) ,
174.8(C00-) ,52.2(-0CH,),29.9(C-2,3), VI I
Bt 5 Semk Y AR A B MO E A T e
FHRR R o

WEW S8 REMHKA;'H NMR (600 MHz,
CD,0D)8:7.33 (1H,d,J =15.8 Hz, H7), 7.26
(2H,d,J =8.4 Hz,H2,H-6) ,6.65(2H,d,J =8.4
Hz,H3,H-5),6.24 (1H,d,J =15.7 Hz,H-8);"C
NMR (151 MHz,CD,0D)§:177.3(C9),159.9 ( C-
4),142.2(C-7),130.1(C-2,6),128.2(C-1),121. 8
(C-8),116.4(C-3,5) o DAL I i ot A0 Sc k™ xf
PE—B, B LAY 8 RSN .

LEWI HOKAK;10% Filk-2 a0
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B BE &, Molish &z v % FH#E.'H NMR (600 MHz,
CD,0D)§:4.29(1H,d,J =7.8 Hz) ,1.25(3H,t,J =
7.1 Hz, CH,),3.97 (1H, m),3.68 (1H, m);" C
NMR (151 MHz, CD,0D)§:102.7 (C-1"),76.7 ( C-
5'),76.5(C-3"),73.7(C-2"),70.2(C4") ,64.7(C-
1),61.3(C-6"),14.0(C-2), LL I i 3% E s F1 3C
Mk X R — B, B AL S 9 o LB -D-HIL I
T o

wEW 10 HEkAER;'H NMR (600 MHz,
CD,0D)§:4.30(1H,dd,J =9.0,4.3 Hz,H-5) ,4. 19
(2H,t,] =6.6 Hz,H-7),2.58 ~2.46 (1H, m, H-
4a) ,2.44 ~2.29(2H,m,H-3),2.17(1H,m,H4b) ,
1.74 ~1.63(2H, m,H-8),1.43(2H, m,H-9),0.98
(3H,t,J =7.4 Hz, H-10) ;" C NMR (151 MHg,
CD,0D) §:172.7(C-2),64.9(C-7),55.7(C-5),
30.3(C-8),28.9(C-3),24.5(C4),18.7(C9),
12.6(C-10) . LA b i A scmk' ' xf B —3, i
YA E Y 10 R AR IE T HE.

LEWI kR EY 6, 5 =8/k8%
TR S N 5 BH A, U B AR & 0 25 4 S A B R
J: "H NMR (600 MHz, CD,0D)§:6.90 (2H,d, J =
8.4 Hz,H9,13),6.61 (2H,d, J = 8.4 Hz, H-10,
12),4.14 (1H, m,H-6),3.56 (1H, m, H-3),3. 10
(1H,dd,J=13.9,3.5 Hz,H-7a) ,2. 74 (1H,dd,J =
13.9,4.7 Hz,H-7b) ,1.33(1H, m,H-15) ,0. 78 (1H,
m,H-14),0.64 (6H, m, H-16,17) ;" C NMR ( 151
MHz, CD,0D) §:170.6 (C-2),169.2 (C-5),158. 1
(C-11),133.1(C9,13),127.2(C-8),116.4( C-10,
12),57.7(C-6),54.1(C-3),45.2(C-14),39.4(C-
7),24.8(C-15),23.3(C-16) ,21.3(C-17) . VI bk
TR SClR T o R B B E LS 11 SRR
(M& = R-s2 2R ) K.

&M 12 HOFR; E § 4, ' H NMR (600
MHz,CD,0D) §:4.22 ~4.00 (2H, m),3.68 (1H,
m),3.40(2H, m),2.21 (1H,m),1.77 ~1.95(2H,
m),1.54(1H, m),1.43(1H, m),1.32(1H, m),
0.86(6H,m) ;" C NMR (151 MHz,CD,0D)§:171.4
(C4),167.5(C-2),58.8(C-3),53.2(C-1),45.0
(C-7),37.9(C-8),27.6(C-5) ,24.3(C-6) ,22.2(C-
9),21.8(C-10),20. 8 (C-11) , LA I I i K 4 Fn SC
BRC1 Xk R — i, M LA 12 O BR (L R -
D-ZHR) o

& 13 00 E B K 'H NMR (600
MHz,CDCL,)8:1.28(26H,s,13 x CH,),0.90(3H,

t,/=7.0 Hz,CH,) ;" C NMR (151 MHz, CDCl,)§:
33.0(C-3),31.5(C4),29.3(C4 ~13),22.8(C-
2),22.3(C-15),18.0(C-1),13.7(C-16), LI ¥
TR FSCHR " Xk IR — B, S E A 13 N
RIE+75%%

HEW14 HENAMEL G, 'H NMR (600
MHz,CDCl,)8:5.35 (2H,t,J =4.8 Hz,H9,10),
2.27~2.19 (2H,m,H-2),2.01(2H,dd,J =12.6,
6.7 Hz,H-8),1.64 (2H,dt,J =15.2,7.6 Hz, H-
11),1.30(22H, m,H-12 ~17,3 ~7),0. 88 (3H,t,J
=7.0 Hz, H-18);"” C NMR (151 MHz, CDCl,) &
172.5(C-1),129.9(C-9,10),36.0(C-2),31.9(C-
16),29.7(C4,5),29.7(C-6),29.6(C-7),29.5(C-
8),29.5(C-11),29.4(C-12),29.3(C-13),29.2(C-
14),27.2(C-15),25.5(C-3),22.6(C-17) ,14. 1 (C-
18) o LA b il i A1 Sk 0 of B e A — B, i e
FEALG Y 14 FiPR L

EW15 HEBAR;BLE 6, '"H NMR (600
MHz,CDCL,)8:0.98 (3H,s,H-19),0.95(3H,d, ] =
6.5 Hz,H-21),0.90 ~0.79 (9H, m, H-29,26,27),
0.72(3H,s,H-18) ;" C NMR (151 MHz, CDCL,)§:
209.1(C-3),209.0(C-6),57.5(C-5),56.6(C-14),
56.0(C-17),53.5(C-9),46.6(C-10,13) ,45.8(C-
7,24),39.3(C-12),38.1(C-1),38.0(C-8),37.4
(C2),37.0(C4),36.0(C-20),33.8(C22),29.7
(C25),28.0(C-16),26.0(C23),24.0(C-15),
23.0(C-28),21.6(C-11,29),19.8(C-26),19.0( C-
27),18.7(C-21),12.5(C-19),12.0(C-18) ., VI I
T SOk G PR AR — 2, B B LAY
15 5§ %E-3 ,6-

3.2 EEMMELER

MTT LA AL & WD FE 245 25U AR T 125 pM
I, A B HE W AR Hep-2 20 B W iAW dIVE R, 45
YR BE R 180 wM B XM 98 Hep-2 21 i (4 4770 i1l 38 15
50% ,

4 it

ARSI AR S E R K A S
2815 MEEW, A 11 AR NZEZ R ALY o
B 4N ERAKEART S, FEE T RAXF
WIS 0k PEHGE , 1E T 5E-0-B-D- Mk i S b
T (k&Y 3) A 55 HHE Bel-7402 408 - H91E
FH, HL B e BE 1 - e AR R B ] 1 224, HAF5 S 40
LT AR 3 R, AN (R0 B2 9 1E T 5 -B-D- Mk e AR
155 Bel-7402 41 M ] 24 .48 h A] B @ 47 ] Bel-
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7402 HMIAFEIE 25 mg/L (Y IE T 3E-B-D- ML g S BE 11
AL 42.39% 2 B TR IL S 3
ik 500 mg, 7E IE T BE)Z o K fe e, HEe A
WF7E LA, AL A Y R Ay B3 2 ) g D sk
SCHRARGE W T R e A 3 MEAT T R Ah 24
BTG PR, 25 R LL 25 AR T 125 puM B, 1%
ey x kg Hep-2 41 A4 A= A F 30 A B
MR AR AP TR R IRAE T SR
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