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Separation of flavonoids from stems and leaves of male plants in Trichosanthes
kirilowii and study on their activity of scavenging DPPH free radical
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Abstract: Objective To study the flavonoids of the stems and leaves of male Trichosanthes kirilowii and to make a primary research
on the structure activity relationship between flavonoids and their DPPH-scavenging capacity. Methods Flavonoids from the stems
and leaves of male T. kirilowii were separated by chromatographic techniques, such as polyamide resin, high-speed countercurrent
chromatography and high performance liquid chromatography. According to the chemical properties and spectral analysis, the chemical
structures of the compounds were identified. And we determined the antioxidant ability in vitro of seven flavonoids by DPPH methods.
Results Seven flavonoids were isolated from the stems and leaves of male 7. kirilowii. They were luteolin (1), chrysoeriol (2),
luteolin-7-O-B-D-glucoside (3), chrysoeriol-7-O-B-D-glucoside (4), apigenin-7-O-f-D-glucoside (5), diosmetin-7-O-B-D-glucoside (6),
and quercetin-3-O-B-glucoside (7). Under the present experimental condition, the order of their DPPH-scavenging capacities was 1 >3 >
7>2>4>6>5. Conclusion Compounds 1,2, 6, and 7 are isolated from this part of male 7. kirilowii for the first time. DPPH-scavenging
capacities of the compounds 1, 3, and 7 are much stronger than others, but they all have 3',4’ two adjacent hydroxide groups in B ring on the
view of structure. DPPH-scavenging capacities of compounds 4 and 6 are much weaker than compound 3, but the former have 3’ or 4’
hydroxyl methylation in the structure. DPPH-scavenging capacity will also decrease if there is a 7 hydroxyl glycosylation in ring A by
comparing compound 1 and 3. We speculate that it is caused by the increase of the steric hindrance.

Key words: Trichosanthes kirilowii Maxim.; stems and leaves of male plants; flavonoids; luteolin; chrysoeriol; diosmetin-7-O-3-D-
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¥ Trichosanthes kirilowii Maxim. A#H ™ £}
(Cucurbitaceae) Fit%JE Trichosanthes Linn. 2844
BREAEY), BAEENAAME. HRL &
B Pt BURSE T, 2R AR TR
MER . RET. Rkl EFERA MK E Y
FHIRAL A S 0oy S ZERAE T T e 22 125, {H /0 IR
T A 1 25 A 2 1 A3 B AR T o T AT R e
PR, AR USRS HAR i, SEBRA 7 ot SR
BEACE I 255 X o3 e ¥ 2 R IR BR, T
DIAGREFhFE B WG, MR L] — e 3h i
90%!°), XFEHLa R E MR 2, sk T BT
PR RIR O o R 25 BRI 275 TF R BT
R EIRI A FE AT, G B RS IR 25 A 2
BT AT RGE T, RO AR PR 1 B
AHIE FEMAE RE IR ZE 0 b 3 8545 21 7 M 2R A A
Y, Rl NARBEZE (luteolin, 1), 4EH
# (chrysoeriol, 2). KBRHLF-7-0-B-D-7 %P5 1
(luteolin-7-O-B-D-glucoside, 3)+ AT F]2-7-0-B-D-
W & HEEF (chrysoeriol-7-O-B-D-glucoside, 4). Fr
K-7-O-B-D-Hi & B+ (apigenin-7-O-B-D-glucoside,
5). MK K -7-0-p-D- #i %) # 1 ( diosmetin-
7-O-B-D-glucoside, 6) #fft & 2 -3-O-B-D-%8 % i #
(quercetin-3-O-B-glucoside, 7). [FIRF, W& FHiERER
DPPH [ HHIEE 1, ik — 01 K F ARG RS
252 R 2 Ry 245 R AN % 256 R R B A
Vo IE H A A L A PR AR
1 NES5HH

Bruker-400 %3 IRPIEAX (Fiit: Bruker 24
#]); Agilent 1100 series 6320 ion-trap JFi i (5&[H
Agilent A F]); TBE300A =id i ifi (i A (_-¥g[H]
HAMHARATBR A F); EYEL4 BUBEHE R RAL (R
HEL AR AR S 722 BUKAMAT WL e E
T CEEEHHAER AR AR HIE L-3000 = 2807K
FETEA (bR R BRI A R A A D); Waters
2695 = AU i A (£ [E Waters A F] ).

RIERZ R CITLAE & N T A I R AR AL B )
Ty FEEREER (100~200 H. 200~300 H) A
GFass FERAR (75 B34 1T ); Sephadex LH-20
R (HA YMC A 1,1- 2K 5 -2-77 5
(DPPH, MDGAEZ TR mR0RAH (il
HHRE. O (Bikal, £E Tedia AF])D; /K
MRS Aliig K, HAR A e Al

REREHERR 220 T 2014 4 7 AR T ILARAT

B TS X E LR A, 28 1 25 25 24 K 25k 7K
TE B %58 N RERE RIS Trichosanthes
kirilowii Maxim. FJHERRZEM:.
2 RERENE

S J5 RO R AR 25 LR 30 kg, BUIE R 95%
CBERIREEE 3 IR, & IHIER, Wel &R BTk .
UK F Ak BEER AN IE T BEAEE, 4393 [
WV 79, A9 ARG R 25 I 36 B A B AT

FE R G4 (108 ) R F TR mE R R i 20 25,
LT KBREE Ve, B RE R R s AR, & F R
FHHE SIS, 58 11 DNES Ai~An. Ax
F i il o 5, &-FHEE-K (413502
Ve, AP K 254 nm, $%3E 850 t/min, AR
& 2 mL/min, /B3 E1LE4 1 (10.8 mg) A1 2 (9.6
mg). As KARERME GG HE, & Hb-H
(100 : 1—1 @ DFRFESENE, Horh & - EE(S ©
1) BEBLERA, Ag7 KA HPLC 43 15 214k &
Y3 (124 mg) 4 (13.6 mg). Ay KRR
TRy, UG- EERR LM, I AR TLC
PR, AR RAE MBS RS, S Aci~
Ao120 T Ag.o Jo Moo KRB IRAE L1 53 58, 73 5llR
FHFEE . BIEE-ZK (10 1) Peliaith, 4566 %A
HPLC M Ao F 40 B3 2L A1 5 (202 mg) 16
(25.6 mg), M Ag.io P ESFENMLEY 7 (8.7 mg),
3 Hm%EE

&0 1: O A (B, ESI-MS m/z: 285
[M—H]. 'H-NMR (400 MHz, DMSO-ds) 6: 12.98
(1H, s) R HAEAE 5-OH, 7.42 (2H, m, H-2',
6", 6.89 (1H, d, J = 8.0 Hz, H-5") /8 B M fELE
ABX HIERE RS, 3M 4L AHUL: 6.68 (1H, s,
H-3), 6.45 (1H, s, H-8), 6.19 (1H, s, H-6); *C-NMR
(100 MHz, DMSO-ds) d: 164.4 (C-2), 103.3 (C-3),
182.1 (C-4), 161.9 (C-5), 99.3 (C-6), 164.6 (C-7), 94.3
(C-8), 157.7 (C-9), 104.2 (C-10), 122.0 (C-1"), 113.9
(C-2"), 146.2 (C-3'), 150.2 (C-4"), 116.5 (C-5"), 119.4
(C-6". LA EHRE SOl A — 5, ik
R /B WY NS

AW 2: 1 ERCIRES 5 (D, ESI-MS m/z:
299 [M—H]. 'H-NMR (400 MHz, DMSO-ds) o
12.98 (1H, s) &/~ EYHAE(E 5-OH 4514, 7.56
(2H, s, H-2', 6'), 6.94 (1H, d, J = 8.8 Hz, H-5'), 6.91
(1H, s, H-3), 6.52 (1H, s, H-8), 6.20 (1H, s, H-6), 3.90
(3H, s, 3'-OCH3); *C-NMR (100 MHz, DMSO-ds) 6
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164.1 (C-2), 104.2 (C-3), 182.3 (C-4), 157.8 (C-5),
99.3 (C-6), 164.6 (C-7), 94.5 (C-8), 161.9 (C-9), 103.7
(C-10), 122.0 (C-1"), 110.7 (C-2'), 151.2 (C-3'), 148.5
(C-4"), 116.2 (C-5"), 120.8 (C-6"), 56.4 (-OCH3). LA E
Bl 5 ORI EPIE AR — 8, MU R AT 2 N
LN (-

&Y 3: EEKAK, ESI-MS m/z: 449 [M+H]',
447 IM—H]  #EM53 7 2A C21Hz0011 - 'H-NMR (400
MHz, DMSO-ds) 6: 13.00 (1H, brs, 5-OH), 7.45 (2H, t,
J=8.8Hz, H-2', 6), 6.90 (1H, d, J = 8.0 Hz, H-5"), 6.79
(1H, s, H-8), 6.75 (1H, s, H-3), 6.45 (1H, s, H-6), 5.08
(1H, d, J = 7.2 Hz, H-1"); "*C-NMR (100 MHz,
DMSO-ds) J: 182.3 (C-4), 163.4 (C-2), 103.6 (C-3),
161.6 (C-5), 100.4 (C-6), 165.0 (C-7), 95.2 (C-8), 157.4
(C-9), 105.8 (C-10), 121.7 (C-1"), 114.0 (C-2'), 146.3
(C-3"), 150.6 (C-4"), 116.5 (C-5"), 119.7 (C-6'), 100.0
(C-1"), 73.6 (C-2"), 769 (C-3"), 70.0 (C-4"), 77.6
(C-5"),61.1 (C-6")o LA -Hdfit 5 iR B A — 5],
WS EZMNEY) 3 ARBEER-T-O-B-D-F GIHEH .

&) 4: RFEORAK . ESI-MS miz: 463 [M+
H]', 461 [M—H] . 'H-NMR (400 MHz, DMSO-ds)
13.04 (1H, brs, 5-OH), 7.94 (1H, s, H-6"), 7.57 (1H, s,
H-2'), 6.96 (1H, s, H-3), 6.90 (1H, s, H-5'), 6.86 (1H,
s, H-8), 6.45 (1H, s, H-6), 5.07 (1H, s, H-1"), 3.89
(3H, s, -OCH3); *C-NMR (100 MHz, DMSO-ds) :
182.4 (C-4), 164.8 (C-2), 103.4 (C-3), 161.6 (C-5),
99.9 (C-6), 163.4 (C-7), 95.3 (C-8), 157.4 (C-9), 105.8
(C-10), 121.3 (C-1"), 110.7 (C-2"), 148.8 (C-3"), 151.3
(C-4"), 116.5 (C-5"), 121.2 (C-6"), 100.4 (C-1"), 73.6
(C-2"), 77.6 (C-3"), 70.1 (C-4"), 76.9 (C-5"), 61.1
(C-6"), 56.4 (-OCH3). LA FEif5 ik E! A —
B, WEEEEY) 4 NRTRRER-T-0-B-D- G S -

&Y 5. REAK A, 'HNMR (400 MHz,
DMSO-ds) 6: 12.97 (1H, s, 5-OH), 7.96 (2H, d, J = 8.0
Hz, H-2', 6"), 6.94 (2H, d, J=7.6 Hz, H-3', 5), 6.87 (1H,
s, H-3), 6.83 (1H, s, H-8), 6.45 (1H, s, H-6), 5.06 (1H, s,
H-1"), 3.18~5.40 (5H, m, sugar protons). *C-NMR
(100 MHz, DMSO-ds) J: 164.8 (C-2), 103.6 (C-3),
182.5 (C-4), 161.6 (C-5), 100.0 (C-6), 163.4 (C-7), 95.3
(C-8), 157.4 (C-9), 105.8 (C-10), 121.5 (C-1"), 129.1
(C-2, 6", 116.5 (C-3', 5'), 151.6 (C-4'), 100.4 (C-1"),
73.6 (C-2"), 76.9 (C-3"), 70.0 (C-4"), 77.6 (C-5"), 61.1
(C-6")o LA FHUHE 5 Sk VA —B, s el

HW 5 NITFRER-T-O-B-D-E E i

&Y 6: WK AK. 'H-NMR (400 MHz,
DMSO-ds) 6: 12.97 (1H, s) /R4 &WAFA/E 5-OH
459, 10.02 (1H, brs, 3-OH), 7.59 (2H, s, H-2', 6'),
7.00 (1H, s, H-5"), 6.95 (1H, s, H-3), 6.87 (1H, s,
H-8), 6.45 (1H, s, H-6), 5.07 (1H, s, H-1"), 3.89 (3H,
s, 4-OCH3); *C-NMR (100 MHz, DMSO-ds) 6: 163.5
(C-2), 103.9 (C-3), 182.5 (C-4), 157.4 (C-5), 100.0
(C-6), 164.6 (C-7), 95.5 (C-8), 161.6 (C-9), 105.8
(C-10), 121.0 (C-1"), 116.3 (C-2"), 148.5 (C-3"),
151.4 (C-4"), 110.8 (C-5'), 121.8 (C-6'), 56.5
(-OCH3), 100.5 (C-1"), 73.6 (C-2"), 76.9 (C-3"), 70.1
(c -4, 77.7 (C-5"), 61.1 (C-6"). LA b Hdis 5 SC iRk

EIAEAR -5, WMEELEY 6 AEMNAZE-

7-O-B-D-H E HETF

&Y 7. EEF K. 'HNMR (400 MHz,
DMSO-ds) d: 7.57 (2H, s, H-2', 6), 6.84 (1H, d, J =
8.4 Hz, H-5), 6.38 (1H, s, H-8), 6.18 (1H, s, H-6), 5.45
(1H, s, H-1"), 3.09~3.60 (6H, m, sugar protons);
BC-NMR (100 MHz, DMSO-d) 6: 156.6 (C-2), 133.7
(C-3), 177.8 (C-4), 161.7 (C-5), 99.3 (C-6), 164.4
(C-7), 94.0 (C-8), 156.8 (C-9), 104.3 (C-10), 122.1
(C-1"), 115.7 (C-2"), 1453 (C-3), 149.0 (C-4'), 116.6
(C-5", 121.6 (C-6"), 101.4 (C-1"), 74.6 (C-2"), 77.0
(C-3"), 70.4 (C-4"), 78.0 (C-5"), 61.5 (C-6"). LA_L%
EClRpoE! R A5, USRI A T b % -
3-O-B-D-Hi s . B 1~T7 85k WA 1.
4 50 DPPH BHHE SIS

HRAE Akhavan S5 HRE 7V RS AR Bl #E
FREL 2.0 mg DPPH ¥ i# £ %5 T 50 mL &, T
VKA RO CIRAT . BHEY 1~T BLRRIIIKER:
fE (1~200 pg/L), FEEEI 2 mL F & EBIMA
10 mL HZEXEd, FHIIA 2 mL DPPH &, T
30 CHEIR M PRSP 30 mine R4 G T
517 nm P FIMEBOLEE (4D, BEE 3 KICFIE
(Ao FEFERERE PR (Vo HENIH
PEXTIR . THE E BTSRRI,

B TE R = 1—(4i-4;)/ 4o
Ao9 2 mLDPPH+2 mL HEEH) 4 {f, 4,25 2 mL ¥R+
2mL HEER) 4 18
5 #R

7 FEEEAL A% DPPH A i3 135 B A
LB 2,
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R]:OHy R2:R3:R4:H
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Fig.1 Structures of compounds 1—7 from stems and leaves

of male 7. kirilowii
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Fig. 2 Effects of seven flavonoids on scavenging DPPH

HIE 2 FTLVEH, 7 PR iR &7E 1~200
ug/L X DPPH H HHEE A RIER, HBEWRE T+
E, ERRERIGER . DLEEENHIRE (ICs0) HUEL,
SRS EYITERR DPPH H HEEREF1, 7 Fhigdk
A Y)ERR DPPH H HHZERE KN 1 (IC5=3.1
pug/L) >3 (ICsp=4.2 ug/L) >7 (ICso=>5.7 pg/L) >
2 (IC5o=113.0 pg/L) >4 (IC50=279.0 ug/L) >6
(IC50=358.9 pg/L) >5 (ICs50=416.1 pg/L). Hrh
&9 1. 3 17 B DPPH H %A I 58T
FAh 4 ANTEE AR, (AP 1R 3 KRR I B A
7T Ve (ICso=4.4 ug/L),

6 11

Patel SFUCH)CNIEY) B KA G- —Fh

AR B TE R PTEALT . 11 DPPH V2% € AT,

R BERAER B, 8 TP & A 12
B Pt i 0T R, ARSI R A DPPH %
Xof A RS AR 25 I Hp 2 B A5 2 1) 7 b R B AR 34T
TRAMUEAE LU, VIR AL R DPPH H
M Re /1 SRR R

TEARSLIG AT, 7 P2 &Y ReiE
DPPH H %, HiEREENIGFIEER, X5HED
KRG EREDIMER. NG EE, KBER. KR
B3R -T-O-B- 7 %) Bl S Mt R 2 -3-0-B- 7 %) 5 1 45
L3 EA B 3 3. 4482, DPPH HHHE
BREE T Rom T A 4 FPegiisste, $2m B ¥ 3,
480 YR L EE ML E T SR TE Bk DPPH. [ Hi %
RE I8, 2 AR TS B DPPH H H AL 32 22
TEPERR AL (BT 37, 4-OH fi] % 3y B B AR 5
W, Birt &N\ 4-OH NPt E LI H, 2kE
PUAAERRTIEE 1 AL Z; 1 Miyake ZEPOUHA
N 3-OH JUNEZEE, 77 1A 4-OH WXt ARG T
IR, AL TSR B -T7-0-B-H A FE T R DPPH
H 2 RE 77 B 255 T K B B R -7-0-B-F A H A, 1M
R -7-0-B-H G FEHTE S5 EALEVD 3-OH, 1X
55 Miyake FMA—50. [N, ARBRER- 7-0-p-H 4
WETFF 5 & MK K -7-0-B-D- 1 %) B 715 B g 11 EL i
RO, &M AEK-7-0-B-D-4i & ¥ 5Kk DPPH fit /1
B S5 T AT, 7RSS M HAUIX BITE B 35 447, $2
N 4R R B S LS BR DPPH H SR8 )k
559, X5 CERIRIER A — G BOR R R -7-0-B-
] 46 B S R R R -7-O-B- R AT R, ORI 3%
B AR FRE 2 PR ISR B BB, (HFRK
SRJEART 4R AL . S Ah, KEHEER
MR R EZR-7-0-B- B H FEF LR B8, AT AR
FpERAL J5 HERR DPPH A thEERe H B T N %, %
FERBERAIE I T A AR 2 AL, S EOLERR
DPPH & 77955 -

S Ak
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