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[ Abstract ] Lotus leaves ( Nelumbo nucifera) are fresh or dried leaves of perennial aquatic plant N.
nucifera, which are commonly used as a traditional Chinese herb as well as food. The optimal harvest seasons of
lotus leaves are summer and autumn. Lotus leaves are mostly distributed and cultivated in drainage basins of Yellow
River, Changjiang River and Zhujiang River in China. Modern research has shown that flavonoids and alkaloids are
the principal constituents in lotus leaves. Along with the development modern research technologies, in-depth
studies have showed that quercetin, isoquercetin and kaempferol are the main flavonoid aglycines, and isoquinoline
alkaloids, aporphine alkaloids and its derivatives are the principal alkaloids. Lotus leaves have extensive
pharmacological activities such as antioxidant, anti-obesity, anti-human immunodeficiency virus ( HIV ), anti-
cancer and anti-cardiovascular disease activity, with a better medicinal value. Based on the domestic and foreign
literatures, theses and dissertations in the past 10 years, relevant researches for flavonoid and alkaloid constituents
of lotus leaves were summarized in order to provide references for further studies and production, which included
the chemical composition, extraction and isolation progress, quality assessment methods and the pharmacological
activity. Based on the current studies, for the purpose of rational development and utilization of its plant resources,
further studies shall be made for the extraction and purification technology, the quality criteria technology and the

target localization technology.

[WFEEHE] 20150330(014)

[E£TIA] EXEAKRF¥IELTH (81473317)

[SE—1EE]  BRR, W1, DA b 24 5 5 45 1) K 25 304 o BE Al F 5T, Tel :025-86185158 , E-mail : chenxi918700@ 163. com

[BWAERE] 7k, A, A 208, W01 A 50, DA g b 2 B g 4 o) 2 245 304 0T AL b BF 52, Tel: 025-86185158 , E-mail : yaoyuelingxing
@ 163. com

- 211 -



221 B 18 1
201549 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 18
Sep. ,2015

[ Key words |

assessment methods; pharmacological activity

T I Sy B 4 ) 22 4 2B K AR AL Nelumbo nucifera 1
B, AL BBk T2 R, B 2 A R T
P o o AR g 256 15 F TR ST B B IR A M I ., 15 S e
SN O I P S VST R O 20, LA T B A K 3 B A
L AR 1L 6 T R, A8 AR B0 B ) ae kIR 2, A A
%7 B2 TR AT 58 3 W1 ik B A B e et R AR e
PO G0 Bl B 0 7 (HIV) B B0 A o7 O I 48
A R A R L T AR Ok [ N AR X A I AL 2 R
Gy 2 B E VEVEAT T O BB R 4R T R T A T A
7 2 TR B A K T2 B I 5 R AR ST Ao A R AN
VAT 10 4F Sk [ P4 4h 56 T i - 3 R 24 490 06828 0 55 19 SC ik
B30, S T R P 30 A TR AL A 22 4
PRI AR A, o 2 TR 2 R A ) B 2K 4 1 S B AT
T HC A RS, I B R A 4% R B T S A AT T
ZEIR BT BT T I B 45 Bl 2 B T L0 e I R U
HE— SRR S %

1 LR

L1 EEIZ HETC A2 B S E T 30 A4S # % AL
Y UHF R R AR T A MR R R EW A
(Wi He 2 -3-TmE S M pe 20 S 11 T e bk
B M B % -3-0-% AR T M £ 3-0-R % B

UM 3 3-0-BTRLAA M- (1—2) -k FURE T % -

3-0-AHE-(1-2) M A REFE ™ 1 MR R XKL G 6 4

[RREX" FREE3-0-HAMRRT B REX3-

O & W, S R 2 Z3-0-F 2 -1 —6) -1 %
H R RAER3-0RBM-(1>) - F AT R RS
F3-RABH-(1-6)-[ R HB-(1-2) sz 1z
WA 6 (L Z&m' ™ L4 m-3-0-F 7" & 5
ST L2 W70 AR D D 2% B -3-0-7 A b I R
D) s IR LA 9 3 A R R -3-0- 3 &5 W W g
B -3-0-2£ FLBE 77, 4% M B -3-0-% 25 BB R 177 ) L %
B KA S W 6 A (T K ZT-0- 5B, Tk ok
2 T HE 30 E T MR T w T,
EEHEI MBEsEm ™).

L2 EWZE WA BTIG T 19 i, [ 4R
T 2 U1 DA I T 4 A G, O -2 P R A I L B S 3
A BT LIS, o I 2 0 R 1 4 B4 B A B R B A I
TEo AN 0 IS BT I b 20 85 45 B 22 A A 4 0 R
GO B o LLF LA B S s o A B 6
(L2 mgt ', N-F 3 M 0 2 g V- R N D 2y
B 2 TP R o 2 g W A V- T O 5
SEAR ) s AN E 2 R W 6 AN (T n ke, e
g V-2 O ) 03 T g e R R
TR ) 5 A B AN E K 2 A CHIE B R R A R
B0 ) 5 AT e 2 A 0 e DT ) 5 2 R A I 2K A
P 4 A (A p Y Y A A
IS 1) LA R U R S s R A R 3 (R
O PO ) .

2212 -

Nelumbo nucifera; chemical constituent; extraction and isolation progress; quality

2 RESBEHAR

fig b B B 26 AL B ) 2 LI OB X AFTE , WAE7E 2D
(130 88 1 T, B T IT HE Y 3 BT I B O HOK SRR,
KA HLIE BRI M SR IR A 4R 4 9 T
3 o W O 35 A OE S A T i Y SR DR AR BUEOR . i
PREL 41 SR 20K ¥ 00 7 o 4 Ik A 980 R 9 R B T 2
AT TWESE . R B R 3R N OE 22 56 0 o 4% D) 3R Kk T A5
RS WG BHE L > CBEHR B > SR UK EE > S R,
M A5 1) 2 T 4 JB A P 24 ) ) i A 125 2% A < 4 U (]
90 min, ZBEHKFE 80% ,BH 1L 1: 40, $2 LR E 40 C

4T W v 2 8 BT R 55 L SRR ELIE VA R TR P, B R
A7 I e i A 0 e SR T R 2 B DL 45 A BILIA AR A B
(97785 T A R T A AR B kT e
A 2 ) B BB, O 1 — 2 4 B i o i 57RO 52 i
TR A T B A R AR O R, Y R
R 2 396 Gl B2 IR A 1 BT - vl 49 26 W L, 3 o 1 A B 52
A5 Hh A i A= 0 0 1Y e R ISR A R BRI (] 25 min, R
80 C,[EI W Lk 1: 50, ZBEMRAR G R R T0% o % T7 Ik JE — Bl
RUSRERT7 v, 0 mTE T 00 LAAR AR T V99 AR 385 e 1) ok 2,
T i 2 IO, 46 L B2 I (]

R 03 S JEC R R LA B A €3 2 R v 2 26
YRR A B B T B, WA o B A AL R R
JE A #6 YHE i O R R R O 3 R R 4 e
AR A B8 ok 2 3 17 ] A AT I ) BT 286 A A 8 ) T )
B

P SRR R T 45 Rl L W AR B X A i e 2 R 2
1A 0 0 IR B A5k SR, 2 SR R HP-20 K AL I 40 B sk R
U, R A2 i e S T o B ER 1 4 B AL T B
THIEEARSH ., GRRW 2 L2 A 6 R, FE 98 i [A] ¢
ST, et i B i TR R ) 98.87%

A Ao I B B P B BB B 0 T, 0 0 Y R T
B OB B R 43 8 A Ak fr M08, far M2 1% R TR KR TR
PR , =S B AT, 45 30 09 7= W F o 4 VOAR 43 8 1 4%
152 B 77 B ALRE > 98% , il A U As 2 > 49% o 5 R LW
T5 10 B A RS, 7 R v R S 0 PR

pH X #ff ¥ & {4 3% ( pH-zone-refining counter-current
chromatography ) J& —Fift B T 15 380 300 It (0 3 B AR R JR Gl ok 1
B A ) g L o B B, AT R oy B W 0 R () i B8 AR
Je i A 9 AR [ RR B4 AT 43 B . Xu X 25N i LC-
MS ) 75 W e 48 5 43 8 A4 03 pHL DX iy 390 g 02 3% 122 o) 8 1y
Y, g ML i i 4 T V-2 YRS 3% BB SR ey P A
SEBH , 218 3 3K 90% ,92% F 96% , Z5HF B pH X 77 i
it T VR L TR G 0 30 UL €8 % R ORE B O, s Al A
3 REFRMHAR

Ao W e ) 2R R AR 0 A P G BT O i R R SR
JR R R AR W kAR A 3 kY R
JRIBEFH 2 07k o JE A I A S S O M- TR I ] 5



21 B 18 1)
201549 H

HEREAFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 21,No. 18
Sep. ,2015

TEHARLE RN T faf vh o 13 AN AR 1A BB Sy, B
SR 48 2 S ST e T R 2 B R A T S 2 -
FL I 55 B T DE SRS R, 20 BT T A A R I R 2
B, 38 00 1 2 o v oY 10 b A A B A S A i e R 6 Fh
A0 AR o I 0 M R A P R R i B, V-2
PP S P, 2 7 A T R P O R ) A S £ 3 0 Ok, B
G 6 Fi AL I (0 5 0 T B BH B BRI

I I e A 2 B G 1 R R A R R
B AR il vk e SR AR 3 SR R TR
B 77 0 AT 52 P 2 43 # 1 Chen S 251 % ] HPLC-
DAD-ESI-MS" {77 3 [ i % 0] T 34 i A ) 41 8 op (R 46 75 R
LAY FAE AL T A0 BB B4 o 45 R & B, N, o Bk R
b 25 v g o R o 2 — B0, L P v (Y B TR A s T K
;25 b g B O & . R 3 R R AR R ISR (&
LERRAT, SRR T A R 2 AR R ) 9 S TR B
65 0 1) 1) 2 TR A 1Y 66. 5% L L
4 HEER

L AE R B A A SRR A B A L A B
PR R RO 000 45 — 2R 50 24 386 4, 4 B AR SCXT 3 4R Rk ¥
T Ao I M 5 24 B4R 0 a0 A7 0 LA
4.1 PUEMTENE M ET S R ROk T
S A B R 3 A BR AR L O A R K R R A
P SRR C PRI MR AT . AR i
Apaxt 3 FE [ 3k 0, -, - OH Al H,0, ¥ 575 i Bk i
PR - OH BT bR AE 7 fc ok, R 4E A R C T 11 %
o P K BV o I BEAR AN O, -, - OH BT — %8 W9 T BR fiE
71, ot - OH BT bR AE ST s T4k £ % C.

A 1 FT 45 S 32 W 7 ik 48 BOY) AT LA R i R K BRI IE
W KRR 80 R 3 T A L 1 20 200 R R, B B AR AR
L R A/ Ok B T e i 2 ik
4.2 FERSMEIEYE  Wu C H 2 BESE TR & 8 A 4
2 B X R M R SO /N BB R DRI AE o 25 R R 1%
2 B nT AR AR /IS B 2, 0 B U R AR 9 R A&
iR 5 35 T R it R T e 2 2 35 T R e 1Y 9% | I 410 1 M 0 7R
A1, LT A SR AL SR HMG-CoA 34 J5 it (1) 32 1% , 34
JEEHE Hr AMP 3005 1) 7R BRI AR AL 1 o 28 W12 4 B T
LA 1) 1 FH BB 0805 Al , LA AR M O TS 1 9% 1

AN 2 AUBE PR (NIDDM ) R RS AU Lh B i 58 7 I8
907 I A 24 0 B R R B 2 0 R 0 IR B P P, 5 R B R
YA MRS A L 3 LR W il 6 e o B A i 2 e
4.3 PUHIV G Kashiwada Y 255 BF55 % 51 5 255, 2= B
1 25 AN R 3 -3-0 -4 45 BB W BT BT HIV 3, 7R 3k
TRk 36 2R IR0 56 R 2 TR 3 A U 356 S s bk 286 A g i ( Y 3
ST, T S O ) AN 1 A I S ST 2K A g e ey 1
[RIFE AP0 HIV (75 M. X261k & 9l 1 K kiR 97 AIDS
AV FE T AR 25 W AT 0 — 2B TR
4.4 HUEIEME  Nakamura S 2™ BFSE T A7 8B R R
(NNE) 410 i 2L AR 98 04 7 F , 1A Ah 52 56 %6 W NNE &b 28 /5 1)
MCF-7 21 i 9 B ¥ T G,/ G, ] ,NNE 355 p53 B2 b Al p21
BRI, T 18 40 M S8 B9 AR 1 (eyelins ) AN A JE 199 2 11 40 081 14
W (cdks) IR . RN SZE WoR 4 NNE &35 /N BUAY i

30 VA RIS 3 0 /0, 3 W e 4 ) EL A D S P
W

WF 8 % B4 0 60 T LU 2o 10 R T A B Wnt/B-
catenin {553l % ok 10 ] 3 /1N 200 6 it 988 200 i 69 94 B, 3 0
I B, AR ASC T L0 <0 /0 200 I 9 200 i 4 938 3 T LA A 3
W e TS B I
4.5 LAY E Subashini R 45 BFSE 4 U
SN bR S B K RO WURE B AR B . 45 R R
A5 R0 4 B9 I B B (100,200,390 mg-kg ™) T LA o 3 5
T B2 A 5 10 A B LI 4 i A B0 5 8, 76 - 0 52 3 o
5 T 1 R B JE 2 P LA 0 LR B 4

T I e R O S S A 2K A S B S
R S R B A B R R R 4 Fh
2454 B T B Kk 25 L B0 7 TR A B 0 O R LR T
L TR B 25 9 28 8 T B 00 K RUR BT R R W
OB L A S O 2R A, LTS PR T %
Je T, 0 W AL T RE S5 B EE Ca®t, Nat L
A,
4.6 CABAE] A A ML € 2 CYP2D6 X g i )
PR 46 0 4 2 B 2 B 1
5 itig

o I Sy Tl T — o o UL B 25 0 R R A, AR L% 9
AR ARRE T B A T2 2 S A . 0 o
TR A= 90 B 28 1 55 1 I 4 T 0 4 B LA B A e R
£ 2 R, 6 T 3K T 5% R4 1 TF A 7 S T B R L R O O
J 4 I i — 2% 32 B R 87 1T, DK R 5 B TiE B £
B TR 1 A 0 B 2K 0 2 LA L £ AR O TR 5 A (L 7
) 5 97 8 G NS 0 2 2 4 ) 40 F L W 3K 0 IR [
A VN RV BT T Bk — 2B R SE . BeAh, fE i oh oA BOR
3 ) A AL BIE ST, A 56 A SR A5 A0 T4, LA R A I 39 R
I 89 T B 107 F 5848 A 13— 25

[&% k]

[ 1] W&, Bz, Hmb. wf S Yo bR A mkk
ERBIBER[T]. b2 549 T8, 2011, 28(10):
35-38.

[2] WuCH, Yang M Y, Chan K C, et al. Improvement in
high-fat diet-induced obesity and body fat accumulation
by a Nelumbo nucifera leaf flavonoid-rich extract in mice
[J]. J Agr Food Chem, 2010, 58(11) ;7075-7081.

[ 3] Kashiwada Y, Aoshima A, Tkeshiro Y, et al. Anti-HIV
benzylisoquinoline alkaloids and flavonoids from the
leaves of Nelumbo nucifera, and structure-activity
correlations with related alkaloids [ J]. Bioorgan Med
Chem, 2005, 13(2) :443-448.

[ 4] Nakamura S, Nakashima S, Tanabe G, et al. Alkaloid
constituents from flower buds and leaves of sacred lotus
( Nelumbo nucifera ) with melanogenesis inhibitory
activity in B16 melanoma cells [ J]. Bioorgan Med
Chem, 2013, 21(3) .779-787.

[ 5] Subashini R, Rajadurai M.

Evaluation of

- 213 -



221 B 18 1
201549 H

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol.21,No. 18
Sep. ,2015

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

cardioprotective efficacy of Nelumbo nucifera leaf extract
on isoproterenol-induced myocardial infarction in Wistar
rats [J]. Int J Pharma Biosci, 2011, 2:285-294.
ZPN, RAE, RUiE, 5. EEEY AR
Wy F T i R [T ]. MW 4R, 2014, 49 (6):
738-750.

SRR G . i A A 2 B I F RS (T ], R
g2k, 2014, 26(2) :65-68.

KRB, Wb, 2. A B2 AL S WAk
FaEElT]. BRI ST, 2006, 27(6) :45-
48.

Chen S, Xiang Y, Deng J, et al. Simultaneous analysis
of anthocyanin and non-anthocyanin flavonoid in various
tissues of different lotus ( Nelumbo) cultivars by HPLC-
DAD-ESI-MS"[J]. PloS One, 2013, 8(4) :e62291.
Goo H R, Choi J S, Na D H.

determination of quercetin and its glycosides from the

Simultaneous

leaves of Nelumbo nucifera by reversed-phase high-
performance liquid chromatography [ J]. Arch Pharm
Res, 2009, 32(2) :201-206.

BN, ER R, B/NE,E A AL A o BF 5T
[J]. EP24E&, 2013, 38(5) :703-708.

EFRF, X, AER, S fr iR 2 AL A 0 A BT
FELT]. b st BB 25 K 5% %% 4k, 2008, 31 (2):
116-118.

AN il I A2 B B L 2 R 2 Al i
AEWIEERTFSE D], Jb At ALt H I BE 2 BE, 2011,
Thl, R, BN, SF. A RSN R S
SECI)[T]. AR R4, 2014, 31(5):
355-359.

MR EME, WRET, WE AW, A YR
(% 1) [J]. 242 &&E(H), 1961, 81(4):
469-473.

JEGKRL, X, BK, . fa Ak 2E 4 i HPLC-
TOF/MS 23 #r [J]. 257 Stk 4e &, 2011, 29(5):
342-346.

Luo X, Chen B, Liu J, et al. Simultaneous analysis of
N-nornuciferine,  O-nornuciferine, nuciferine, and
roemerine in leaves of Nelumbo nucifera Gaertn by high-
liquid  chromatography-photodiode

performance array

detection-electrospray mass spectrometry [ J ]. Anal
Chim Acta, 2005, 538(1) :129-133.

G, MRt XTS5 i A W03 B BRE 56
WS LT]. PRzl 2014, 36(11) :2330-2333.
TR, X, AR s i a5 [J].
KIRF=W 95 5FF &, 2009, 21(3) :416-419.
Kunitomo J, Yoshikawa Y, Tanaka S, et al. Alkaloids
of Nelumbo nueifera [ J]. Phytoehemistry, 1973, 12

. 214 -

[21]

[22]

[23]

[24]

[25]

[27]

[28]

[29]

[30]

[31]

[33]

[35]

[36]

(3):699-701.

RHE, X, EAH, AF. 7P B — A B e R A
Yk [J]. Tz, 2010, 41(4) :514-516.

HRAE, Ewe, EWIAR, S5 AR S R
AR - O T H3 IR AT I 1] 5T 1 IBk FH 23 A £ R 4 AR
R[], Ezy, 2011, 42(6) :1066-1068.

Webker, fa i, WIR], 4. for ih B B B2 BT 20
FLI]. AR REL , 2014(6) :97-98.

TR, FYF, VFIE. HLBOE R 5 IBURDBUK AH 28 3R faf
M EE B R AT [T]. TN AR T, 2014, 42(16)
59-61.

BEz, B, R, 4. for v 2 By A9 ik i Bl B2
W2 B A S A AT 5 [T]. h E R,
2010, 29(3) :79-83.

V. T B AR S R E TS [T
B, 2014 (10) :15-16.

B, Jryedg, ECE, S G AR R TS
[J]. WIEE 2 Be A4 B2 h, 2014, 16(2) :20-23.
W, R, BRE. G 2H 3 B IO AR A Y
W[ T]. hEZ5, 2009,40(8) :1229-1232.

HOCZE, AR, WITESC, 4F. HP-20 Mo B 5 4l
st R BOR B [T]. R RS TR,
2008, 19(4) :692-695.

X, BN, BRi, 45 i e sor A ol 5
aife e [T]. P2y, 2006, 37(1) :55-57.

Xu X, Sun C R, Dai X ], LC/MS guided
isolation of alkaloids from lotus leaves by pH-zone-

[T ]

BT

et al.

refining  counter-current  chromatography
Molecules, 2011, 16(3) :2551-2560.

TA, k2, INERN, % R BORAR G- B
V25 1 B SB35 20 BT A I T A R 2 19 A
[J]. azy, 2013,33(4) .780-784.

PEBUE , BT, XV, AF. R TR T E PR
BER SR [T]. WAL ER R 224, 2004, 25(4)
215-217.

e, B, AR R ORC EE I E A
WA AR (D], 2540 A AR AR, 2005, 25(8)
932-934.

Ye L H, He X X, Kong L T, et al. Identification and
characterization of potent CYP2D6 inhibitors in lotus
leaves [ J]. 2014, 153 (1)
190-196.

Zhou M, Jiang M, Ying X, et al. Identification and

J Ethnopharmacol,

comparison of anti-inflammatory ingredients from

different organs of lotus nelumbo by UPLC/Q-TOF and
PCA coupled with a NF-kB reporter gene assay [ J].
PloS One, 2013, 8(11) :e8197.

[REHE BRE]



