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Study on antioxidant activity and structural identification of
6,7 — dihydroxycoumarin from the seeds of euphorbia lathyris
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Abstract ; To investigate the active substances in the seeds of euphorbia lathyris, its ethyl acetate extract
was obtained after the seeds were powdered, ethanol immersion extracted, condensed, degreased and ex-
tracted with ethyl acetate. The monomer compound was obtained after the ethyl acetate extract was washed
and recrystallized. The compound was identified as 6,7 — dihydroxycoumarin by mass — spectrometry and
nuclear magnetic resonance ,whose antioxidant activity was evaluated by DPPH radical scavenging assay
and antioxidant experiment on lard. The result showed that the 1C, values of 6,7 — dihydroxycoumarin
was 0.058 wg/mL, much lower than that of Vitamine C, 0.542 pg/mL. The result of lipid peroxide val-
ue test showed that the antioxidant activity of 6,7 — dihydroxycoumarin was stronger than Vitamine C.

Key words: euphorbia lathyris; 6,7 — dihydroxycoumarin; chemical composition; antioxidant activity;

antioxidant mechanism

RERERER $£23% 2015 F 53 M

K@ ( Euphorbia ) J& R FHE Y v e K —
A, FE ™ 66 B, F A IIE AL B 14 T, L5t
80 i, ZLFET ( Euphorbia lathyris) J& K& & 19—
Fifr, o34 TR 10 AT, HAR S TR E L 52 25
MR T T (AR H ) SF 0 BORA YIRS

YRS H#A:2014 - 10 - 16

EETUE - 257 [F] WA 9 B IR JT K DU )1 4 v 10 T s Sk B 00
(14YWHX - 001) ; A #8 i B+ 4% J% %5 5 @ ( 12DXYBI55
JH -002)

PREE N IR, 1977 F A J5 W) IRBR , 8082

BIRER PRENB, 1972 4 A 3 PO, 308, 11

HA KM B R B S 3. SCRRARGE T4
TEAFE MR, EMEN Y RREEY . T
STHREE R FEOE TR FERE
B RS B EY, Ho A OR3P iR &
Pk T RAREGAL 2 K iz T %R . T =
AAEYIF G /NI A R b2 AR 2R 5
NG EINE I AR T N RS T iR DT ey
PP R 2 B S B 4 SRR A A S 9
A WA G YR SRS, it
IR BT DU TE DTSSR HUA TR S A ot i




BRI £23 % 2015 F H3H

BEENIT

SEE I, JUH IS H A 1Y 2k bl I (lathyrol ) | K 5
R L1 KE A+ L2 FR sk [+ L3 %R SMMC
= 7221 Jili A Loy, A1 BRJEE MCc80 -3 HA TR
PHIVERL, & TR T IR 15 4 58 4K 58 ( vinblas-
tine, VLB) o A S255 % O % T4 1P 9 Kak K+ L1
SEPAT THRSE, RS TEEEMEHT Y AT
H—PRET E&F I H BRI, A SO o R
AT T ER O PR BORI 8 £ O , 153
BE BEE A MBEER L, ARG H R OB %
I, A5 8] LR SR AU, WF9E & A B HA —
FE AR, Z 5 MR A AT T BT 4T,
SrEMEN 6, 7 - ZFRHA UK (Esculetin) |, Jf i
TR EREIE SR BRI AT A AL
1 #Rl5RA%®
1.1 #R5{EE

T R T B BT At 25 0 Ll
Wi 4iE R C: B A YR A PR 22w s DPPH
(1,1 = O8R5k -2 — =R oR ) < bt rh AR B 28 )
FA R E] TR CBE HEE AHEE . R R VN
] AR ACHR R B (38R 4 B 4l ) - A T A AIE A 2% 3
R EV A AR H AR (% 99.8% ) - B
RBRHE A B T A 5 KONl 2208 K, B il 9
JIE B R R 4 L B A

AN AL L AT AL A AR
DF — 101 CHE i 35 1 45 « 7 g I ST 90 v BH 28
J 73 RE —2000A Jié# 78 AL : iR A AR s
5 LCMS - 8030 3 i B 4 ; Varian INOVA 400
Bt AR5 Z D RE M IR AL (XL - 600B ) : 7K B T
INEHRAARA
1.2 LWHE
1.2.1 6,7 - “REAF TR G4t

4 1.00 kg THEA T4 F0ig, H3 L IGKOEE
FRIZ UL 24 b, 118 UEE AR 3 L JCK S BE
TR AIPEI 24 h b U8, A IEW . #E 60 C &
VR e A DR R R R IR 5 AR5 T 300 mL ZERK
PHREFRRE, S5 300 ml 7 3l ik AE BURG YK, B 23
B O MR VA1 B 5 T AR K W T 300 mL 2R 2. TR
IR, AR A8 IR ORI o # 1R
LA T TR 1515 R %, 15 2R B (B R AN
18 ARV T P BN AR A, 3 IR R, 15 3
/INSURL AR B €8 f AR
1.2.2 6,7 - —RILFGRMNEEHEE

DA R 5 540, LCMS - 8030 3 Jox 3k FH AN #ff
B it DORC Z R R i ),

Varian INOVA 400 4% AR 35 {GFE 17 4% 1 4k 5 3
1 R AR A IR S 1 Bk R AT A Y
G5t
1.2.3 G IERERYI 2

SR DPPH 5 BRRIE, Ve b B4 X I BT 58
G 6, 7 - I ERIPUATETE
1.2.4 6,7 - ZRHF G RINMARHT AN

Fi B GB/T5009. 37 — 2003 F 77 v, 45FE 4 d )
E—I 6,7 - ZRIEFERM V, MHiEk
Yo A E(POV) IHRAXIT

POV = { [ (V, =V,) x¢x0.126 9]/m} x 100

(1)

A, POV Fonid e L (B, /100 g5V, &
AN ARE T FER AT R B B T 2 VR AR, mL; W,
PR A5 I FE AT BT R 470 o4 17 2 A AR AR,
mL; e 7 AU R 4 b HE T 7€ VA TR A VR B, mol/
Lym R, ¢;0. 126 9 /R4 1.00 mL #ifQ
TR BT & # [ ¢ (Na,S,05) =1.000 mol/L ] 424
B B, BN g6
1.2.5 Mot

PrAALPERE I 2 A1 POV E I 2 34 [ s A = 21
HI, AR =R BERR

2 HRESW
2.1 6, T-ZREBFSEWHE

$26.35 ¢ TE&FLROBEFHE R BT =M
H, A 150 mL PYER , eI HEAS E3FE30 min,
g AR RNUIE , 85 P 150 mL Y242 6% 15
3 2.16 g RIE AR A AARTITE. 4 2. 16 g HK
ARVUTERS T 100 mL FAHT f b 76 500 5500 T lCE
48 h, fif S L /0 5 fRE DR AT Hh R /Nt
KL B AR 1 08, 15 2R B A R, TR S FRE
H1.26 g SR AT R RO A THE )2 AR ARSI e G
JRIENT A @b EE =8: 1), 52AMT T R
B — R IEBE R .
2.2 6,T-_REFSENETE

H A5 30 B B0 ARV BT = FOE R, R A T4
RED A BN A% S R S0 (B 1) ol A g
PREGE("H - NMR) ATLAE ) 8 6.93 (1H, s) il §
6.76 (1H, s) ZW NI R51J57 A M5 5;8 6. 18
(1H, d, 9.6 Hz) {18 7.76(1H, d, 9.6 Hz) J&—41
MHEZRS IE A Y. Bz E Y aisidss
6, 7 - "I TR M SR I BE AT R
W R IR A — 30, 3 A i D A5 0 A
JEHR B L, L 2, G SR PR BRI (P C -




BAENIT

IRHRERE $£23 %5 2015 F 53

NMR) 0] LA iz &9 2R 9 Ak, Ak =it
Ak 8164.3 .152.0.,150.5.146.1 ,144.6 .113. 0,
112.8.112.5 F1103. 6, H i §164. 3 Nk ILbik I {E
o XRS50 P RGER 6, 7 - R
SRMBAE R 2B Btk G EE N6,
7 - 3 HEFE T £ (6,7 - dihydroxycoumarin ) , FL 2%
A 3 s, UG A i Bs 19 E Wk 1,

FE

T T T T T T T T
775 7.50 7.25 7.00 6.75 6.50 6.25 6.00
ppm(t1)

00T [
OOI
560
860

Bl 6,7- —REFEFRNZELIRSIEE

T T T T T T T T T T T T T 1
160 150 140 130 120 110 100
ppm

E2 6,7 - —RBEEFETENRHLIRBEE
Hom
HO 7 9 20

B3 6,7 - ZREFEEZRNEN

R1 LEMHREEE

w5 e R
1 - -
2 - 164.3
3 6.18(1H, d, ] =9.6 Hz) 112.5
4 7.76(1H, d, ] =9.6 Hz) 146. 1
5 6.93(1H,s) 113.0
6 - 144.6
7 - 152.0
8 6.76(1H,s) 103.6
9 - 150.5
10 - 112.8

Ji i (18 4) SRz G W 5 5 T
179, WILM + H] ", Bz b & W a7 54 178
W m/z 151 e m/z 122 ZAbE¥F% 1 4~ CO
24> CO Ao TR o0 B 10
F TR TE G R AT REANIE S B o

0 I‘Hl."']' | Ll !'”'.”'",'h';

T L T
100 120 140 160 180 200
m/z

B4 6,7 - —REFESEZHRILEE

HO
+ -CO .
m m I:EJ e b0

[M+H]*, MM/Z 179

[M+H-CO[" mhlﬂ [M-2COJ*, m/z 122

BEs5 BRBETFIERNTERRTE

23 6, T-ZREFTEMDPPH BEHEFR
BET]

6,7 - —FRIFE G ERM V4 DPPH [ iy 3L 1975
BRI 6,

MEHRRTLIE ] 6, 7 - “RIEEFGTHEM VX
DPPH HA AR5 138 BRVE AT, OF HOH 3G B R B &

e B3GR MG R, Ho 6, 7 - “REEE RN
SAALRE s T IHTEX IR Voo 6, 7 - ZRILE T
IR RLAE 1C50 N 0. 058 pg/mL, T Ve B R

—— FEA
—.— V‘:

15 1 1 1 1 J
0 0.2 0.4 0.6 0.8 1.0

WL 1 (ng/ml)

El6 AEIKERG,7T- —HREREER VXt DPPH BHBENERE




BRI £23 % 2015 F H3H

BEENIT

LR 1C5, 4 0. 542 pg/mL, NI IC,, 3k F 6, 7 -
TREA SR MBUEALTE YL ViR 10 £5,

B URBUEY BTG VER 55 5 W R 5L
B A AT O, JCH S BAT R Z By R AL 45 4 1) A
SR, AR PUAEALENE T PR

HO H
N /\‘ N
DPPH- DPPHH
HO [6) (0] 0 C 0

DPPH

DPPHH
O. AN
7 6,7 - —HEEETROAAMLIIE
2.4 6,7 -_RESZEMHMENRENERR

WFFEA R B8 (R it B V A il i e e A ek
THENHE POV AR, SR ANE 8 B

—— %[
L5 _a 0.1% Ve
—— 0.05% £
-o- 0.05% Ve
—— 0.005% ki

POV / (/100 g)

i)/ d

8 6,7 -—REBFTRR V. MEHORLELEL

HE 8 LI 6, 7 - ZREFTEM VK
POV Higfk T A4, H6, 7 - —RIEFTRIKE
B, T POV /N, 6,7 — — 33 0 2 0 ig
PIHCEAIEERS R . IWNEIHAT AR 1 6, 7 - 33k
FHRENPUAMIEEZ =T V,0.005% [ 6, 7 -
CREFEERMPUETE IR T 0.05% 1) V1
PLEALIEIE , B855 T 0. 1% 1) V AP EAL I

3 &ig

PEAE , T8 TR FE L L 2 Y
ORI MR G . ABTERY, T8 T 6,
7 - CRETERTRER, ZL G AA TR

SEARTETE, L5 BR DPPH [ iy SR MR R 4k 2 1C5,

0. 058 pg/mL, AR T Ve B R L (1C,

0.542 pg/mL) ;XA T A AL SL 5 87, 0. 005%

16, 7 - A R MPTAALTEER 55 T°0. 05%

Ve, M55 F0.1% 1 Ve, RLEY 6, 7 - — 35

SR ATE TS T Ve T &6, 7

- CRMEECRERN T & T RA AT, Fn 6,

7 - ORI SR AR ST A TR W] AR B 2 R

FEAT MDA EE i R R Bt 28 A 5 LA 9 A B L ]

HrE.

SE

[1]Appendino G, Porta C D, Conseil G, et al. A New P — Glycoprotein
Inhibitor from the Caper Spurge [ J]. Journal of Natural Prodoct,
2003, 66(1): 140 — 143.

[2] LI Shu - hua, Chen Ying, Hu Jian — ping. A New Macrocyclic
Diterpene Derived from the Seed of Euphorbia lathyris [ J]. Asian
Journal of Chemistry, 2013,25(6) :2331 -2332.

[3 ] Witaicenis A, Seito L. N, Stasi L. C D. Intestinal Anti — inflammatory
Activity of Esculetin and 4 — methylesculetin in the Trinitrobenzene-
sulphonic Acid Model of Rat Colitis [ J]. Chemico — Biological Inter-
actions, 2010, 186(2): 211 -218.

[4]Chu C, Tsai Y Y, Wang C J, et al. Induction of apoptosis by Escu-
letin in Human Leukemia Cells [ J]. European Journal of Pharmacol-
ogy, 2001, 416(1) ;25 —32.

[5]Anand J, Rijhwani H, Malapati K, et al. Anticancer Activity of Es-
culetin via — modulation of Bel —2 and NF — kB Expression in benzo
[ a]pyrene Induced Lung Carcinogenesis in Mice [ J]. Biomedicine
and Preventive Nutrition, 2013, 3(2) ;107 - 112.

[6] Chen Zheng, Bertin R, Froldi G. ECs, estimation of Antioxidant Ac-
tivity in DPPH Assay using several Statistical Programs [ J]. Food
Chemistry, 2013, 138(1) :414 -420.

(7] RefRAN, BREFEC, 245, —Fh NS B8 2R 52 rp S IR 2 B2 23
AT E, CN201310369569[ P.2013 — 11 -27.

[8 I BRENEL, BUZE /A, A5, — il AR BE 2R 52 rp st i IR sk A
F L1 gYJ5 8. spE, CN201310058791[ P].2013 - 06 - 05.

(912, Bar, XI957,5. RAPHHEMIZAL S Y08 % E X
o fetERempis (1], AR MRS, 2013, 29(6) : 1213 -
1216.

(10156 e, B R4, B2 ), 5. T4 T AR w25 1h 2 4 B F 58

[J]. i P f ) 27 41,2009, 17 (3) :298 -301.
[LL 0 m A, BRIk, £ 551, %8, = L2 Mg [ 7). gy,

2001,32(12) ;1073 - 1074. &#




