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Optimization of the Reflux Extraction Process of Total Alkaloids

from Carthamus tinctorius

FANG Zhenfeng, JIAN Deqgian, XIONG Shibo
(Department of Pharmacy, School of Medicine, Jianghan University, Wuhan 430056, Hubei, China)

Abstract: Objective To screen out the best reflux extraction process of total alkaloids from
Carthamus tinctorius (C. tinctorius). Methods The effects of temperature, times, solid—
liquid ratio, and methanol volume fraction on the extraction rate of alkaloids from C. tinctorius
were investigated by a single—factor experiment with serotonin hydrochloride as reference
substance and total alkaloid content of C. zinctorius as index. The extraction process of total
alkaloids from C. tinctorius was optimized by an orthogonal experiment, and the verification
experiment was carried out. Results The optimal process conditions were as follows: a
temperature of 65 C, a liquid—to—material ratio (v/w) of 50: 1, a methanol volume
fraction of 40% , and an extraction time of 60 minutes. Under optimized process conditions,
the average content of total alkaloids was 35.99 mg/g with an RSD of 0.26% (n = 3).
Conclusion The optimal extraction process obtained in this study is simple and feasible,

with reliable process parameters and good extraction results, providing an experimental basis
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for the further development and utilization of total alkaloids in C. tinctorius.
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21 4E R %5 B} ( Asteraceae ) Z1 {8 J& ( Carthamus 1.. ) ¥ ¥ 21 4 Carthamus tinctorius L. [ T 4L,
BRI T T J5 A2, 2o AR b AL b 24, A AT 2 000 4R 2 1 s LR TR Bk
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LCD i /5 J  BEHL KM — 500DE ( 36 26 # 75 il 1 & A PR A A ) 5 & HE AUX120D B+ K F (U5 i H
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LEAE TS T iR 4 SR H A X AL B 5 VA N (20220504 ) , VT K 24 B2 24 Be 24 2 2 5k V6 21
P2 M8 N3 BHE W) 4148 Carthamus tinctorius L. W) T 146 o
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2.1.1 Bk egH & O BRI WA TR A RS S AR CER R 0% A AR T A 2. 56 mg, BT 25 mL (1)

R, I e A KO S IR RS K E 2, RIAS B s W R 0. 102 4 mg/mL 4 XF B8 S T
BEIR I W A RS B PRI AE T 1.0 g, # BB HE 1:50(g/mL) in A 70% FF 5 %5

FERE 70 CHY IR FZEE L. 5 h, 2 58, L0 ) 5 A5 2R KR LGS S 3 /KR W (1: 100, v/v)
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B T 60 mL 820 B S8, 23 B0 A A7 I BE 10 mL, A4l Ak K #b 2 20 mL, 5840 4% 3% 2 min T
B Lh, 5L AMEEZ W . DAL B S X B S K W RS % 5 mL & 10mL 2 s, gl ik
K E 5, BIVAS X6 E G S T 5 DA AD BHE A R o K VS R ORGSR 1 mL % 50 mL A i, A glifk
IKEZS, RIS FE b A 0 5 Tl B, DA Sl A KA R 28 I MR . 7E 200 ~ 600 nm 8 [ P #E 47 45 4h 43
I BE A T, 25 5 S s, Ok Bt A VR 3 o VS TR e R AU (B X 275 nm BRLUIE,
275 nm J& 58 A0 43 60 BE v R 3l E R T K o

2.1.3 AR XAk oy IR % A CER R RS e BRI 1.0.2.0.2.5.3.0.4.0.5. 0 mL
Tor Wl 2 9, e 2.1.2 35T vk BRS04 B 3 () B AR AR T U 4 275 nm Ak 0 e L O
B o DAXE BRI VR v BE (OO PR i il W6 B CAD S 90l & il Al il £k, 15 2 Eh R 172 (8
e 5 BB A T 5 A A = 0.0209 C + 0.008 7(r = 0.999 5), &E R F0, hHe 13 @M/
5.12 ~ 25.60 pg/mL MR EE T, BA RIFM LR 45 R LKA 1.
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Fig.1 Standard curve of serotonin hydrochloride
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T2 i VA VR T DL B 2.1, 2 300 e A I A B Tk R R R A A SR KRS B K 275 nm b T
WG A . 5 RS2 RSD N 1. 95% (n = 6) , £ A% 7 2 0 B B4 .
215 MEEFE AL mL X R GEU, $% 2.1.2 300 v ok BRI AL 3R vk TR s R L A
DU 38 4 275 nm A I I O BEAE 6 VR G0 s R OK A . 45 SR TS B O% BE{E RSD R 1.51%
(n=6), RIZALBA R IFHR .
2.1.6 s BOEEE S B 10 mL, 4% 08 2.1.2 100 p A 5 IR A B O vk TR R R AE L 43 )
1£0.3.6.9.12,24 hAf, 76 4 I P K 275 nm b 0 5 0 % B o 45 3 T A5 W6 B (H RSD A
1.49% (n = 6) , RIAHEIKL T WAL 24 h AN B e 1 R 4T
2.1.7 mirw R MBI R 0.5 g, 3L 90 K AR E , 4 0l 45 FERE B TR S AR e
806 .100% 120 %6 I A #E &b, ¥ B8 2.1.1 350 v (b 320 0t 9 R %) o A DA K 2.1.2 30T v it 0 o v A
PEJ7 % A A 78 i R 1 275 nm A0 5 30 S O% B S AR [BLCR & RSD A, 45
k1,
22 BEXRKE
221 FRERMTLEEDBRBRESTHZ 0 WAL KTH, BHA 1 g MEWE, B
T2 5 OB (v/w) 10:1.,20:1,30:1.,40:1.60:1.80:1.100: 135, ¥ 18 2.1.1 7 rf {13
VA Y1 ) A% DA B 2. 1.2 350 rp At VA B T i IR R A AR SR R K 275 nm Ab I E L 38
WG MBI AL R AR A R AT 3RS RS AR T A B A T R A
UL 2,
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F1 miREKREER
Tab.1 Results of the standard addition recovery test

HeE/g # 4% /mg N E /mg n 42 % /mg &/ % T e /% RSD /%
0.500 2 15.51 12.40 27.98 100. 55
0.500 4 15.52 12. 40 28.12 101. 63
0.500 1 15.51 12. 40 28.18 102.19
0.499 9 15. 50 15. 50 31.21 101. 34
0.500 2 15.51 15.50 30.99 99. 86 100. 76 0.98
0.499 8 15. 50 15. 50 31.19 101. 23
0.500 1 15.51 18. 60 34.32 101. 14
0.499 9 15.50 18. 60 34.02 99. 56
0.499 8 15. 50 18. 60 33.98 99. 36
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Fig.2 Effects of different liquid material ratios on the content of total alkaloids from C. tinctorius
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Fig. 3 Effects of different alcohol volume fractions on the content of total alkaloids from C. tinctorius
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ML 3T i, B A I A R 43 510 18 I 20 A6 v A BB 3 T I, AE R AR AR A Bk
40% B, & f Ik B e 32,93 mg/g. SR Bl FR T U R B KT 22 0% T B, T BE O X VR B G OR
Joi o £1 A8 A AE 0 Al AR 43 B4 g AR O O R R AR W R A TR AR . R, B A
TR B 40 %0 VB S 2 B 2838 50 o A 33 v P AR B0 40
223 FREBRENEEAYBBERESZTH Y0 WALMKSO, BMHA 1 g, KiBERE, 2
BRI 4330 8 0.5.1.1.5.2.2. 5.3 h, 4% 8 2.1.1 30 A A5 42 5 5 T A ) 28 DL % 2.1.2 300 {3t
AL B 2k [ 4R 7E e KRR K 275 nm AR 5E L G0 SR WO BE L A BN 4046 B AR e .
113U, 19 4% A T A b h SR W3 & i 25 R LR 4,

P LA T AT i o 4R ST i) 398 A e i B 2 4 e ZE AR L h i R, M 33, 76 mg/ g
B S A A= 0 B o B ) ) S R T U8 o T BB AR 1 b S A ) e I 0 T R, A K 4R
YRCR 8], 21 4% v A 9 53 32 o 0 4 B o S BOR A A BN R, R R OB IO ] 1 h VR
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Fig. 4 Effects of different extraction times on the content of total alkaloids from C. tinctorius
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739 2 40,50 55,60 .65, 70 C, 4% M8 2. 1.1 B0 v (35K it 3 980 199 o LA e 2,12 30 vl B i 5 94 A
J7 ik A AR e e RO I K 275 nm AR 7€ L 2 S WOL B B 208 S AR & . FAT 3 IR
U, 1945 5 1F T 20 AE b B A W P 2 5 B SR LI 5
MRS AT A, B85 e O BE 09 T i, 2046 TP S AR W i B e Bl B, 7 65 CCIF A B T B R
{6 32. 69 mg/g, Z Jr B il B (4 L 7 1 R ARG, DG DDA Al R R ol T 4 UL 2o e S OB AR W 6
Oy R AR, TR 5 R T R TR, R IO B 65 “CAR O B 2R B il 5 9 4 U .
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Fig.5 Effects of different temperatures on the content of total alkaloids from C. tinctorius
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WORHE (B, mL/g) H B AR R Jr B0 (C L 20) AR BRUREE] (D, min) o B Z K-, 25 58 3Rl 9 b e 4
(B TR ] K P R Lo (3%) 1O B 3R =K P AT IE A8 il 30, PR K - 3R nk 2 s o 1E 321 56 4% IR
2. 1.1 35 e At A A LA B 21,2 30T e Akt T TR A B 5 T R A L TE R R MR K 275
nm 2 5E T SR KOG RE L AR B LD AR b SR e i . B IE S 2 R e 22 T A R LR 3

M 3Tl 22 3 BT 4 R AT, e T AR 25 1.99 > 1.51 > 0.71 > 0.04, Bk, A~ K3 %) 41
AE SR W B R S Sy ACIREE ) > D(EEIUS E]) > BORH L) > C ORI B KRR 23 %50, |
2 WO JBE X 2146 v B AR W B8 R 5 I e O, LU A A O i T e A BR 3 O R AR W Y
SR B/ o RIS G A 2 A H T, B AR BT 2 SR A R s ALBLCLDL B ALBLCD, e T CLROR
YRS AR B0 Bl 4004, Co 3R WA BR 23 50 5006, Rk, DA 29 32050) # B2 2% 0, ok 5% Y s fR R
I RCA0 N AR R A S R o 25 L o 1E S 0 HH 206 rh R A W eIl R R B A T
FAF R ALBLCLD,, BV BE S 65 °CLWORFEE Ry 500 1, FEE AR R 43 $0R 4094, H2 B 8] 47 60 min.

F2 EXRKBEERKER
Tab.2 Table of orthogonal test factor level

K F ACEE,C) BG4, (mL-g™ ")) COw B f o, %) D (42 BLaT 18] , min)
1 60 50:1 30 40
2 65 60:1 40 60
3 70 70:1 50 80

RI EXHEERRFENINE

Tab.3 Table of orthogonal test results and analysis of variance

X5 A B C D EAHmeE/(mg.g )
1 60 50: 1 30 40 31.73
2 60 60:1 50 60 32.57
3 60 70:1 40 80 31.49
4 65 5001 50 80 34.12
5 65 60:1 40 40 33.05
6 65 70: 1 30 60 34.60
7 70 5001 40 60 33.88
8 70 60:1 30 80 31.97
9 70 70:1 50 40 31.73
k, 31.93 33.24 32.77 32.17
k, 33.92 32.53 32.81 33.68
ks 32.53 32.61 32.81 32.53

W E 1.99 0.71 0.04 1.51
B K P A2 Bl C2 & C3 D2

24 WiEiKE

FRECLLAE TR R 30, B 1.0 g, % Mo, fE I D48 T2 &4 A.B.C.D, T, #& IR
2.1 1 350 e o v Y A A B 2. 1.2 3 e o e Ak B D s R VE R PR B R OISO K 275 nm
bW E WO BE IR LA TR R A R . A RN T ST TS 2046 T S A Y e T 1
T E oA 35.99 mg/g, RSD 4 0.26% (n = 3), M & 1E 3¢ i 5 & 51 8 34. 60 mg/g, R W% T. 2 %1
SRR A AT .
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3 GRSt

AW 5 LAk R 5% € i R 6 R 2 A6 P B AR W O S AR AR, 4 B B 8 T IR B ]
OB EE | H B AR 2 505 DR 2R OG) [ I B AT AR v S A W B R Y R A O O O R A TR W A
PF s TR, 78 b Bl b7 T IR SR8, Pkt 2r A8 b R AR W A AR AR B T2 AR BB R
65 °C, WKL R 500 1, BB 20 B0k 4096, $2 BCET [E] 28 60 min, If #F 4T T 52560 50 HiF , 45 SR Jr 15 41
A6 S AE Y B R R, O 35,99 mg/g. ARWFFE LA T2 A B AR S S, TR R A]
5 ON LR T A W S R 1 R ST &SR A R A S I AR O o

FE I A2 2146 v R AR B I AR AIE 5 X R TR R (0 A o A VORI A K I R FH T A
AT Dy 2 (R P G ) bo (o V0 R BB 00 5 6 ) AT A B . S5 R ORI PR Rt ik b FE S
UV —Vis 43 66 FETH X 200 ~ 600 nm /9 5 Be FE 47 1 494, 45 5 7 s o b AL 3K ot 3 W 78 ot
0B 35 0 W W SR FH BRI % PR S T TR R R R L G2 v Y pHL (B DA B AR I A ) AR A%
A b o o AR K S V2 TG B S A e o TR M ) B 3 A TP 2 R AR W v is AR
I AR SR AR 5 2 B0 R R R MR Rt F i G2 Y pH(E A PR R 95 b 200 X
B FAF AT B B A RRARAF I 1 IR 25 R . AW 58 206 19 A W R T 1 e Rk R S B A
U 0 S 6 485 R T BB R R o R 3 R M e R B AR 0 S B T A EE RSB
IS AT R R 3, TSR AR Y B 00 1, 245 SR 0 N R R T 5 0 B A o o RN A3 3K B VA R S T
275 nm b A7 fie R W W, 2% B 21 A6 AR B S 0 0 A SR R G ot BB I R R AT AT
I, AR S 56 R A Wk e ) g R R e 0 B
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