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B OE: BK DO SO IO GO B TR PPN R AR, IR TSR, d T AR
FHEGELFE I E 3 MY, ik TR 80% L MV A8 75 B UG D7 A= WIS il oy, Ak )5 20 2 o o o

% Waters XSelect Cig 43541250 mmx4.6 mm, 5 pm)#1750 2, LLFEE-0.05 mol/L MR — 4N Wik shAH AT 1
JEVER . SR O EOM . SO, P IR B 1.994~79.76 pg/mL(r’=0.9993, n=6). 1.951~
78.05 pg/mL(r’=0.9996, n=6). 1.972~78.87 pug/mL(r*=0.9998, n=6)3t FBl Nk 6 B R IF, [R50 99.5% .
98.2%. 98.7%(n=9). LRI ZIrIETIME DR, SCHREE RN IE b AR W RUE BT RN b TR T A
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Optimization of extraction methods and determination of main alkaloids in
seedpod of Hunan lotus

LEI De-Qing', HU Hong-Ling”", WANG Zi-Qian'?

(1. Changsha Institute for Food and Drug Control, Changsha 410075, China; 2. Xiangya Hospital, Central South
University, Changsha 410008, China; 3. Changsha Medical College, Changsha 410089, China)

ABSTRACT: Objective To optimize the extraction process and establish high performance liquid chromatography
method for simultaneous determination of liensinine, isoliensinine and neferine in seedpod of Hunan lotus. Methods
The alkaloids were extracted by ultrasonic with acid 80% ethanol, and extracting solution was separated after
alkalization. Waters XSelect C;g column (250 mmx4.6 mm, 5 um) was used for separation, gradient elution was
performed with methanol-0.05 mol/L sodium dihydrogen phosphate as mobile phase. Results The liensinine,
isoliensinine and neferine showed good linear ranges at 1.994-79.76 pg/mL(r’=0.9993, n=6), 1.951-78.05 pg/mL
(r’=0.9996, n=6), 1.972—78.87 ug/mL(r’=0.9998, n=6), and the average recoveries were 99.5%, 98.2%, 98.7% (n=9).
Conclusion This method is simple and has excellent recovery, the experimental results provide reference for the
quantitative analysis of alkaloids in the Hunan lotus and the quality evaluation of the hunan lotus.
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4 (Nelumbo nucifera Gaerth.) b 3% R} J&§ 245K 4 7L
AFEY), A E RSS2 A A, B A BORIG TR
WK H . RE T TR . #rLsEt, DLl E
SR . A T BT R L WA R
HIEHEITLTET B R NEER N E S, IR
FEPURIE . W R P B R UHERA ™, B R, K
WA, DIRBIA DT, SRR CTTIE”, B b E A
— TS B ) R B AR N, R T T
WZGHF, Fr A WA, BPH . B, L . KUY
&, MIEMAE Z, RIGMIERN AR, BN 24 0HE
WESF =3 AW AL, SOFEIURIT . BHSE. 4
AT I FF K AR R AR B R A L S
mb BT IR o T ARS8 WY Ak 2P il A3 B 2 BRI R A2 B TR A
FEAATIIE:, PR 2 2R A 5 2 W1 3 HL AT TR AR s Ae T
R B Akl Hom " Wi R™ . biE R
PUIMAB AR F o 3453500 32 50 24 PR TG 40 o0 A6 e 2
MEEAL SO, LU BT | W2 EREEE L BRI
TR R E R, [ P A X g IR O 1 1 2
O3 R PRTE TR £, TR FL AR A ) Ak 2 i A K 2
FRVE YRR R A . BEE R R i 2 A AT R 1 (thin
layer chromatography scanning, TLCS). = %50 AH (435 -
W% 25 /DU ARAT AT B i) AR I BT I B AR . G L AR I i
#:(nuclear magnetic resonance spectroscopy, NMR). 55X
W AH 3% ¥k (high performance liquid chromatography,
HPLC). (=0 AH (0% - AT M) Bk I B AR . R 350|
AH €833 - A A R A R 00 28 - L 55 B b - 2 T B
R DL K il 0 3 8 % vk (high speed  countercurrent
chromatography, HSCCC)!'" "81%5 Jy g %) 3% 4% 3R A3 i Ak 24
WO AT RE PR B AT

3% 7 (Nelumbinis receptaculum) 3% B TR AEFE, Bk
A CHEZI ), EHE. J. . BFg, ARk
Mk, FFMkE. RIL. FREHIm ., = /EHeH . &R
AREEMWL S G rp 008 S0 . B GE DL N-
ZTk-1o7 B 55 Z2 Bl AE M, R A2 EE Y T,
AT IR Z B I P (P EZGIL) A B

PR S0 R, Bl RN R I E T S5
S iy P R BE R T AAR, MELLIERR R — R
PRAEMEAC S . D b RGBSR Y G O e
Bl RSSO R BRI S 2 TR AP, O
BRI 2 BRI T, BB A
& AT 2 ANERAE, PRt B AR O S O
— BRI SR LI, BRI o AR IO vk
ARRHIE . BRK-A PSR IOE | WE-TRK-A HLIR R 37
Wk . BaOK-A LR BOE P SO IO
HIESE O =L SR PRy (H/NT 5, DI TR, IR
IR WA o KU I S ME R X T A= W RS 0 7 A =4
ik . FAMPOCIEE | mABAR gk, HETR TR Z
(2 R RORA 7P . ARSI B OB . SO0
PR O 3 ) A A AR M 2y, ST A
WO G 8RN E S 5, DL 3 R R ml s BT A TR
MO s B, PP RRAR ARG B DR R AT
W IESEE s it A2, DA R 3 7 ol i Jo o
Tt

1 MR5RE

1.1 E5RF

Agilent 1260 FAURAH ML . DAD frlllds . A 3k
FEAR(GE I HEAR A F]); XSE205DU HL F KAF-(J& i 0.1 mg
550.01 mg AT, MPERE-FER 20 BIEABRA FD.

HELALS: 1047007, @ik, fEEBRTEAR); 28
(#HE45: 20190505) . BifE — SENHHES: 20180116) . A A fLEN
(5 20181115)(srbrali, hEEAERARAF), 4ifh
KL E [, ARSI ERM, 545 (R EZH)2015
AR DY R B SR S O B A R AR X IR (A S
111696-201703, R4 96.6%, HEE A2 A EBFSE
), S OB TR S (S 20190805, JFE /M4 98.0%).
FH L3 O BRO BR AL GIE S 20190811, 405 98.0%) (A%
H A AR E M B AR A B WD

MRS 6 AL X 4% SR 2 LR Bt b, AT SE,
VIR WE . KRR, D Sk R, SRR 6.0% ~
7.5%, 78 (hEZM Y 2015 FERRESR, HTHRFLE Lk
—5, FEMTEAEELE 1.

®1 HRER

Table 1 Sample information

e 1 2 3 4 5 6 7 8 9 10 11 12
FEf S CS-1 CS-2 XT-1 XT-2 HY-1 HY-2  YiY-l  YiY-2  YueY-l YueY-2 CD-I CD-2
Fofrbti 1 [X Kbl W A fit BH T BeEhi A
FAKE% 6.1 6.3 6.0 6.3 7.5 7.1 6.5 7.0 7.4 6.9 6.7 6.4
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1.2 B

A% FE: Waters XSelect C15(250 mmx4.6 mm, 5 pm);
WA HEE-0.05mol/L Wil — S (H R E AL St
pH fHZE 7.5)(40:60, V:V); Jiif: 1.0 mL/min; Kzl :
280 nm; FE¥: 30 °C; #EkEHE: 20 L,
1.3 sHR&EARECH
NG BAREGE DI AR EL ST AL 28.05 mg (Ol E
SO TR A BR SR T /1.3587) . 5% O BN RE AL
91 mg., FFEESE.OBENT IS 20.12 mg, BT 100 mL &3
, N 80% . FEih s A AR, VS, N 80% LR E
, FAY, AERIRA ST RS I A A m U & 0.5
L 2.5.10. 20 mL, 433ETF 50 mL 2P, I 80%Z
MER R R 2L, F25), MM WAl 2. 4. 8, 20,
40, 80 pg/mL HYTR-AXT I8 R A LA .
1.4 HRRRNHE

IORE SR ODE, Ry RE At G 80 HU), TRA), FRIRZ
2 g, FEEFRE, BHERIEMS, It 80% 2 B
T th W25 pH {E % 3.5)50 mL, 3231 1 h, BFEHRRE, #5
30 min, BUH, i3, FBRTE 80%Z B R Uh i HETE
M. UBEFINEAC, IERWZET, FRE A 80% L EHA W (H
AR pH (EE 8.OAMIF B E 25 mL &
A, IngsrE 80% LB IR BRI, #5), i 0.4 pm
THFLUBHEE, FOE R A A B S R

2 HR55%

2.1 HMEKAKRERE

JT1 DAD K #$TE 190 ~ 400 nm %K 70 Bl 434 % B
BB BOCIEHEEUA, 0 BAE 281 ~ 282 nm AN fix
R, S OTRAE 276 ~ 278 nm PARALA AW, H
O IETE 274 ~ 280 nm P AR A Fe R, 4% 280 nm
YRR <, 3 A2 o3 e e PR A R S AN R 2K
Lioallpr3 gy SN

o H

—
b

170 |
150 |
130 ‘

a 110
90

% h

M 7

e L F T

30
10 [
-10 E

1234567 8 91011121314151617181920
5[] /min

M S
8

22 REFESeIEEHNMRK

U5l XT-1 SRR, A3 S Ry ik il
AW, AR BEATINE 3 G9RE S, RIR 1.2 A iE At
W 3 FPARIZH 2 1) B B (R T S35, B3 -4,
b4 5 iy B RIBCHCR S 7k 10 50% 2 B5iR - A SR I s
Ik 20 80% LR M-B A HR IR, ik 3: 80% L FE(pH
6.0)R - AR, ik 4 80%ZFE(pH 3.5)12 -
FRBGE; ik 5 2%Eh IR I RE A, S5 2. ik
2 2 BRI AR K A U I 22 (relative standard  deviation,
RSDYEMSHE T I3 1, ULBH Z Bk XS 3 Fh 2k Wpm i) 4 B
BERA R, k4, S RBGCRH R ST HE1.2.3, 1M
3 RARBUS R AR AR R 2ZE B BAC Tk 1. 2. 3, 1HH
PRICGAFN pH (EXHRICE YA EE52 M, P8 pH {H
4.0 LUFBY, 3 MAMRE RS, BRI, Fitk
BUkRR . ik 4, 5 THIR 2R, (B 4 8508
BRI EE, FR- 5 L R e s e, Dk
2 4 Bl 80% L FE(pH 3.5)12 - = L . RIS
A BB AV 7R e (0 A S S D S, LR O s A A
S50, BERH R ECERE Y T RIS . i i S A
pH {H 32 fe H1— WAt 8.0, B E )y Ay L,
MR BURM G SIAH pH 2 7.5, AT, 3 Fidd sy
ABSE e, REART A, HALL s JC T4, 1R AT,
ZERILAE 1.

F2 TREGERPHERD IHEYHNRE
Table 2 The total amount of 3 alkaloids extracted by different

methods
ik HEL 2 JrikE3 rk 4 Jniks
1 0129 0.107 0.125 0.142 0.150
2 0108 0.122 0.138 0.153 0.143
3PS % 3 0.105 0.130 0.139 0.150 0.155

FEME 0.114

RSD/% 11.5 9.8 5.9 39 4.1

0.120 0.134 0.148 0.149

130 | RN LY N A
_ RELH AL

T —

1 2 34567 8 91011121314151617181920
5 [E] /min

A FERETER B XTI SR,
Bl xRS SRR ik

Fig.l Chromatograms of reference substance and sample
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2.3 HEmALE X B ER

B sy XT-1 RN, 23 BB RE . M 0 R R
G50, 24 H). BERAEGE TSR, 80 B 3
FICKLBE BORE S, e 1.4 005 I 25 6 B A VORI 1.2 T3 633
SN AE 3 Fp A B, AEFORLRE AR S I AE 3
W, BOEIME . 25 R0 ARy B RE o & R b s, BTREAY
FE A IR, (R R A SR T () 32 2 h DL, 3 FiokE
JEE B RE it O A 5 SR LT — B, TR U B R A A BT AT 2
SEE I A]
24 ZMXREZLMTTE

U AT B R AR, B 1.2 T3 25 (400
3 AR RN, DAV (ng/mL) A A AR AR (X), VA THT
BUA AR TRR e LR, TR EE TR 4550 0E 3,
TECBH . SR ELORE . SO A I TE 1.994~79.76
1.951~78.05. 1.972~78.87 pg/mL i Bl N 28 14 56 2 RLAF .

Fz3 3 HEASZKMESERE(n=6)

Table 3 Linear ranges of 3 components (N=6)

LAMEJEE (ng/mL)  BEUERE O MRERE
FEOTR 1.994~79.76  Y=98.0X+100.7  0.9993
FETELE 1.951~78.05 Y=97.4%-358  0.9996
PP o 1.972~78.87 Y=101.8X+23.3  0.9998

2.5 mEREYER

FRECEL I E S 50 XT-1 R 2 1 g, K%
PR, ALRRE9 4y, ¥R 3 4, icAm . L RA. 11
1 L ARALST BN AR 2 FHE S & 5 120%. 100% . 80%
R X BE SV, 4 1.4 TIURE Sh VA W 45 5 A0 1.2 T
TSR R, TR R, [ o= 75 2 —4F fh

) AREIARE*100%, 255 0L3% 4, 3 FhfRel p o [ i
YIRAT.
2.6 HBEEXLR

A 1 ORIR A BRI GE SR IERE S &, DL S £
AT AR R 22, 25 RO, T O, B AR
TR AR T BR UEAR 2253 50 0.3% . 0.6% ., 0.4%(n=5), i
LA B AT
2.7 FREMELI

BU'5 o XT-1 FE R AT AE 0L 2. 4. 8. 16,
24, 36 h kR, DAEIR RIS AHX ARl 22, 4535 0008
SR L H OB AR B HEAR 22 430 1.2% . 1.7%
1.5%(n=T7), ULIWARESIETRALE 36 h NEEATRE
2.8 MAMLE

Hie 1.2 WA TESA:, MRMEHA 1 A%, Hsk
AR, BRI S A o B AR AR 35%~45%, sl
AHFF 0.05 mol/L Wil — S 4NIA M pH (H 7.0~8.0, WhHHT
W 0.9~1.2 mL/min, F:iR 25~40 °C, &-LHArRESE A0S, 4
T T 1 R AR5y XT-1 36 ke, 2 D Sie A D,
FHAS ] & R0 TR S5O A . R E] R R C g T4
AR R By ol P EE A Aol QO BE, A6 S [R] s [a] i) 52
i e L, S5 R T 225 (P>0.05) B AIR L 52
BIEE . RANRZBUNE, R R S ER I E, s
it AT
29 HmINE

I 1 TR 12 HEAE S, AR 1.4 TS S TR i 25
ik 1.2 BTSSR, DR A b AE W me i &= (LA O
Bl SESEOIR . R OB R, AR, Al
FEEATINE 3 4y, BOFIME, S5R 03 5, v WoARTE ™ i
)R S S T A L 2 R, VLAY R

F4 EWERLHLERN=9)

Table 4 Results of recoveries (N=9)

/%

44y P RSD/%
{LiS w e 1%
FE T, 97.8 99.5 96.9 101.5 98.5 103.3 102.1 98.2 97.5 99.5 22
S HEOTR 97.7 98.6 96.3 102.9 97.1 98.7 98.2 97.5 97.1 98.2 1.4
FH L300 96.9 96.3 97.4 96.3 97.5 97.9 101.4 102.2 102.1 98.7 2.4
5 HRUEERN=3)
Table 5 The results of samples (n=3)
b= 1 2 3 4 5 6 7 8 9 10 11 12
EiRe) XT-1 XT-2  HY-1 CS-2  YueY-1 YiY-l HY-2 YiY-2 CD-1 Cs-1 CD-2  YueY-2

LW B % 0.149 0.136 0.132 0.128 0.107

0.106 0.100 0.091 0.080 0.079 0.076 0.063
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