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Optimization of Preparation Process of Nelumbinis Folium — Crataegi Fructus Extract
SUN Sigi'?,LI Xiang'?,DONG Ying"?,MA Jiamu'?,SONG Ruolan'?,FAN Qiqi'?,WEI Jing'?,YU Axiang'?,WANG Xiuhuan'?,
SHAN Dongjie' > ,YAO Jianling'? ,LYU Fang'?,SHE Gaimei'?
(1. School of Chinese Materia Medica ,Beijing University of Chinese Medicine ,Beijing ,China 102488; 2. Beijing Key Laboratory for Quality
Evaluation of Chinese Materia Medica ,Beijing ,China  102488)

Abstract: Objective To optimize the preparation process of Nelumbinis Folium — Crataegi Fructus extract. Methods The extraction
process was optimized by the L,(3*) orthogonal test with the extraction time, water addition amount and extraction times as the
investigation factors and the past yield of nuciferine and the content of quercetin as the evaluation indexes. On this basis, the
concentration and drying conditions were optimized by the single factor test with the temperature, concentration time and drying
time as investigation factors and the contents of nuciferine and quercetin as evaluation indexes. Results The optimal preparation
process was as follows:extraction twice with adding eight times the amount of water,30 min each time,combining and filtering the
extraction solution, vacuum concentration at 80 °C,and decompression drying at 60 “C to obtain the dry extract,which was crushed
and sieved through 80 mesh sieve. Conclusion The optimal preparation process of Nelumbinis Folium — Crataegi Fructus extract is
stable and reasonable,which can be used for large — scale production.
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3% % . Thermo hypersil GOLD C 5 # (250 mm x
4.6 mm,5 pm) ;s : OHE(A) - K (B, 0.4% =2,
JE F110. 3% BEW2 ) , B BE BE MR (0 ~ 25 min I} 14%A , 25 ~
45 min I} 14%A ~ 34%A , 45 ~ 50 min I} 34%A ) 5 i 34 -
1.0 mL/ min; KM% K 2 256 nm; A5 : 25 C; FHE & .
10 Lo
2.1.2 BERHE &

B Ay - % Rt R 2 %0 R 45 34 i, R B PR
S, T FR PR A g ey P 5 VR B R 0. 16 mg / mL M 2
RIFRRE R 0. 11 mg / mL AT A0 IS VA IR I —
LA R U (G 80 H 5 )25 mg, G B HRE , B 10 mL %
BT I B, B 30 min, B0, W EDE S, 1 0E,
B uE W, BIASH S T
2.1.3 FikFHR-]

L B A+ 43 0l A B W BT 5 T TR ot V5 VR R 3t
IR A B, 3 2. 1L LI R (3 S5 P R E L
Tl TR LT R 7E 0T R R A [ L A A
€03 U B, HLS AR I A B R KT 1L 5.
UL 1.

2R O Z 7 AT I OGS B R R
o FE i s R R R A 326. 00 g / miLL ) Ay R R
it U728 W, PR I R i B £ VR EE 4 ) oA 326. 00,
228.20,195. 60, 163. 00, 130. 40, 97. 80, 65. 20, 32. 60,
22.82,19.56, 16.30, 13.04,9.78, 6. 52, 3.26 pg/ mL
F14) 2R 1) KT TR0 A TR 5 BB B2 25 %) Rl 3 o R PR
Jorm B B ) R MR B A 21 80 g / miL M e 2% RE
T & VR, o R T B BB VAR BE 4301 A 21. 80, 15. 26,
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1. Nuciferine 2. Quercetin

A. Mixed reference solution B. Test solution

Fig.1 HPLC chromatograms of the specific test

13.08, 10.90, 8.72, 6.10, 5.23, 4.36, 3.49, 2.62,
1.74,0. 87 g/ mL [ Z 51 X) BE G5 o 43011442 2. 1. 130
T A AR DU, DO R A R R R A A
bR (X, wg/ mL) WEFIFLCY) R AL bR IFEAT L T, 15
B R 3R Y g = 21 620 X 4 — 9 315.2,R2=10.999 9
(n=15);Y=28774 X4 -9 071,R2=0.999 7(n=12),
S SRR A e BRI e 2R %) ST VR 2 43 I TE 3. 26 ~
326. 00 g/ mL 0. 87 ~21. 80 wg / mL i [l PN 5 I a7
LM R RAF.

0 PR S RS R 2. 1. 2 100 T IR A IR AR TR
(i P B0 A e 2R 1) Joi £ Wk 2 4301 4 0. 16 mg / mL il
0. 11 mg/ mL), RIFHRESGH 2. 1. 1IN ik SR i
DA, IAE MR (S /1 N) by 345 B 118 Jo v 3 kg Azl B
&5 L R B2 25 ARSI RR 4353108 0. 17 g / mL Al
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K% I RS B 2. 1. 2 T R IR A X R A
WL 2. 1. VI A 55 R S A I 2 6 1K, 10 sk I
T8 AR o 25 R far i R0 A K 2R U TED FR Y RSD 43 5 R
0.35% F10. 84%(n = 6) , F WU ZNE 2 BE KL 4T

e PR - BT i — LA SR O s i, #2020 1.2
TR il AR A, 2. 1 VIR A GE A
HEZERTT0,2,4,6,12,24 h BFSERE5E | 0 5% 0 1A
P 5 S Ay it R e 3R 04 T AR RSD 43 531 R 1. 05%
M2.72%(n = 6) , LMK IF R AEZE IR T 24 hINER
TEPE R

HE RS B i — LA SR O S 2. 1.2
TR J5 AT A 6 I (Il b VR, Fe 2. 1. 10 a3
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ZAFUEREINE i SR TR, FF T H B B 4 SR e
FIH Rz 2% & B9 RSD 3 510 1. 08% H1 1. 55%(n = 6) ,
RINEHEEERE

TIVRE Tl AC i 56 < I 260 45 B o % o 19 fir i — LA
P B RSB RRE , 32, 1. 230 B 7 2l 45 Ak
W3 A, B AT 3407, 3% 50% , 100% , 150% /KA
X RS 42 2. 1. T o 1 A5 A 0 2 o 285 SR A ik
S-S hRE [ R 43 51 K 102. 01%,102. 91%, 101. 69%,
RSD 43 51H 1. 41%,2. 25%, 1. 40% ; 1t i 25 5F- ¥ fin#E [m]
W 53 51 M 102. 24% ., 95. 99% ., 100. 42% , RSD 43 511 Ky
2.32%,0.89%,1.21%(n=9).
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Tab.1 Factors and levels of the L,(3*) orthogonal test

KF B % A(min) B#B(#) H&COR)
1 30 6 1
2 60 8 2
3 90 10 3

FEALT7 LB (121, m / m) R BEFR ISR 24, 5 Lo (34)
IE AR R K- AT, R AT 2 407, B P IO
BRI, 100 CRIB SR , 105 CT B, 11H5H
R 2. 1 LI G5 AR | i S A T A
T8 H vb g i BRI R 22109 1 6 o SR SAS A8 3K
PREAT IE 2RI ATy 25 04T, 25 SR L2 2 FN 3R 3. i EDWE
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25 R R R 2 A PR A > C > BoH 22
Ay M FE LA R AR 0 oy R AT 2K A
FEREZENHEA,MMNECREMHERMEERNE,
TESZBRA P Ry T IR BT L AR s iR 24 1 A K
o7 REEAVR H B 23R s il B ECUR B TR b, MR A 22 43 B 45 SR
IG5 G IR K AR AR A BLC,, BN 8 %7K, 4
B2 WK, BER 30 min, i 8, A IR, AR BOR

PEHCT 25000  F5 40 7 F B (11, m / m) K %5 FREL
T AL 2% 3 0, 4% 2. 2. 1T R AR AL 3R B T 2 il A
PEHUR, K I 4 105 CTg B, FRe fia, 15
2T 8 %M 26. 30% , RSD 7 0. 20%; 3142, 1. 175
TS AN 3L TR A BRI R 2R i
Tap B 34 A R 3.97 mg / g, M O A S
1.23 mg / go S BHR M I W22 5 (P> 0. 05), H 5 1F
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Tab.2 Results of the L, (3*) orthogonal test
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Tab.4 Results of content determination of nuciferine and querce-

tin under different vacuum concentration conditions

4% (mg/g)

BE(C) N
50 5.1 4.36 1.02
o0 45 5.15 0.97
o 31 5.30 1.07
%0 5 7 5.54 1.33

TN ARAE T HEAB (121, m 7 m) R 55 R AT P
AL 4% 2. 2. 1 00 R OCAR Y $2 T 2R A7 42 1, 80 °C
W AR , o3 AR R (25 R — 0. 08 ~ — 0. 06 MPa)
50,60, 70 CHIH JE 105 CHAFT T4, L f M-I,
D5 $EMUC K 43 P4 2. 1. VIR g S A+
oy PP BRORIA B2 2005 6, 45 2R DL 3R 50 205 75 B A Ik
I e 22 Bt R I TRIFNK 43, 2 T4 251428 60 C
I T

®5 AEFREGTEHBEBIIMEZSENEER
Tab.5 Results of content determination of nuciferine and querce-

tin under different drying conditions

4% (mg/g)

.. B% #FE AF(mgly)
5’7 A B O (@) A mAd
1 1 1 1 1819 3.2 0.7
2 1 2 2 28.70 3.8 123
3 1 3 3 30.15 410 163
4 2 1 2 28.79 290 0.83
5 2 2 3 33.07 277 1.05
6 2 3 1 23.89 215 0.58
7 3 | 3 352 2,06 0.75
8 3 2 1 2430 3.20 0.9
9 3 3 2 3.84 214 0.82
BFE ko 25.68 26.17 22.13
ko 28.59 28.69 29.78
k2922 28.63 31.58
R 354 252 9.45
M RAE ko372 273 286
ko261 327 2.96
k247 280 298
R 125 054 0.12
WEEEE ko L200 0.77  0.74
k082 107 0.9
Lk 0.83  L01 1.14
R 038 030 0.40
R3 FEDWER
Tab.3 Results of ANOVA
R A FERR SS  AwE M P P
hEE A 4,63 2 21.320 0.004x107"  0.0040
B 24.78 2 1239 0.02 0.0193
C 30243 2 15122 0.02x107*  <0.0001
D(#Z) 0.4 2 0.20
wetEAE A 283 2 141 2.86 0.2592
0.52 2 0.26 0.53 0.6539
C 0.03 2 0.01 0.03 0.9750
DGEZ) 099 2 0.50
HEEAE A 0.28 2 0.14 1.9 0.3401
0.15 2 0.07 1.04 0.489 1
0.24 2 0.12 1.69 0.3720

D(#%) 0.14 2 0.07

E3E RE(CC) BFamd) k(%) aeid WAL

R 50 1.21 4. 65 6.23 1.38
60 1. 04 4. 36 6. 54 1. 64
70 0. 96 4.26 5.35 1.39

R 105 0.75 3. 84 5.54 1.33
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We i 2 F F AR D7 Fe 9 (121, m / m) A B8 R By 1
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(E2SJE N - 0.08 ~ —0.06 MPa) e 4 , i 54351 K 50,
60,70,80 °C, He4i 2= AH X% B 1. 25 ~ 1.30(60 C) 1)

il £ T A B0E  F b 5 FU B (11, m / m) K 4% FREL
fap h A LLAR 25 3 0, 2 UL AR M $ B il 45 T2 i 4% 3 41t
FE S, 3HERE S T3 T8 350 26. 83% ,RSD 5 0. 67%.
FiE 2. 1. 1300 R (a3 24045 3 HHARE v far B 1 S 2 5
N7 22 mg/ g ME RIS RN 1. 51 mg/ g, P ]
Zil e T ERE I 1T,

3 Tt

o I 32 B A AR B (L g i 36 ) L1930 71 8 T
25 (ANt je 38 55 BUAE A b2z oy, LA R85 A i
i 2% Canifih i 22 46 ) A LR 2 45 Rk 24 i 43124 200
L fr i 8 A el 2 10 - 20 i i R 28 2 b2 40 5 L
) B R A 33 = 30 U 2 B A $4) ELA R A A R 4 e
TR A I A 80 oy P B 110 42 5 i i 11 T
Pl 2z B 2 ZE AT B I o R i A5O3
S P K FHEEEI E |, 45 1 W, 256 nm KA fap B AN
Mk Hz 28 00 K I R B AR W R B AT O B
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