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GC-MS O TEEFEWAPR 13 TR

TR XM IV XSS SR AR
(B AR 2 A P R SR K SR AL B TR B SR R TR SC 0%, 979 THIZR 843300)

HE: B . SEMNEEFTREYR. AiE R 732 SRR B T30 #1875  Hydromatrix S35 i 1 [ A8 5 B
BT BRI A B ) 2 4 s 2 R, JEF GC - MS o B P AL B L S RAAXT & B, SR 3 Fhr 4
B ST B & AR YRR A A 24X R s GC — MS BR3LAG H 13 A da, 3 B0 M 08 AL R 25 S L S SRR BT
WEHH, . Lamprolobine FIMLALHR , 7 13 F 42 #7 58 AY A 5 40 & B 4510 32. 63% ,19. 99% 12. 52% 9. 25% 8. 47% .6. 16%
4.11% , &g GC - MS kBRSO RAER A I S F P RER TE B WS L RE YIRS

KR WE T EYH;GC - MS; IHE Fac ik BIHA L

hE S5 FE S R284 XEARERS A NEHRS 1006 —0103(2009)06 - 0587 - 04

Qualitative and quantitative analyses of 13 constituents of alkaloids from Sophora alopecu-

roides by GC - MS

WAN Chuan - xing, LIU Ming - yue,SUN Hong - zhuan,LIU Wen - jie, ZHANG Li - li

(Key Laboratory of Protection & Utilization of Biological Resources in Tarim Basin of Xinjiang Production and Construction Groups,
Tarim University, Alar, Xinjiang, 843300 P. R. China)

Abstract; OBJECTIVE To investigate constituents of alkaloids from Sophora alopecuroides by qualitative and quantitative analysis.
METHODS Cation exchange method with 732 sulfuric acid resin, solid phase extraction method with Chemtube — hydromatrix and
liquid - liquid extraction methods with organic solvents were used to prepare total alkaloids from S. alopecuroides. The total alkaloids
prepared by different methods were subjected to GC —MS analysis in quality and relative quantity. RESULTS 13 quinolizidine alka-
loids constituents were identified from total alkaloids prepared by the three methods, among which sophoridine ( 32. 63% ) , sophor-
carpine(19. 99% ) , matrine ( 12. 52% ) , isosophocarpine (9. 25% ) , cytisine (8. 47% ) , lamprolobine (6. 16% ) , and sophoramine
(4.11% ) were main components. CONCLUSION GC — MS method was suitable for qualitative and quantitative analysis of alkaloids
from S. alopecuroides.

Key words: Sophora alopecuroides; Alkaloids; GC — MS; Cation exchange method; Solid phase extraction
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¥ 5T Sophora alopecuroides L. | T H B HEE
S AR, R AEIL S 37° ~48° K&
75° ~ 110°HyHT 98 H A N 525540 XA e 1 Ak B
HHF R B ORI B O 0 2 S R
43 AP, AR S S0 B S R B AL
BT G, W S TP R AR R B E
T PURSSAMERY . BT 1 LY
#9774 HPLC HPCE \LC - MS 3400 4
KA GC - MS 557 5 RAVAEWIRIEIT T &8
R,

1 Iy

1.1 {488 5iR%h
AL/AS 3000 Trace GC 2000 DSQ “FAH € ik i

B X (Finnigan 2y ] ) 5732 PR 7 3B g ( ¥
(b TAHBR 2 A]) 5 B AH A< BUR 22 i Chemtube -
hydromatrix ( Varian 2% &) ) . JG M8 A 5 58 Xf B8 5
(Sigma 2AH] ) 5 v S 9% A RE B A R0 R L
ES W (T EERE VBB ERAR) ; B
i R R ( B ) 5 Silica gel 60 Fyg, (Merck 2%
A]) s H 5 FRFTF 2007 4 3 H 2R 8 P b R #
FHFBRIR 122 A4 S A AR o

1.2 ®EFEREHRE

L2.1 #¥a7¥ml R KA 732 BERA
BT R, PRI 10 g W E TR FHR,
FI 80% Z B4 BRI A B (40 R 9. 48 11, IR v
MHETCHEEBREILTIERE, MPERN
pH3 ~4 i U8, PEWRL BH B TS IR e 3 AL (25 ¢
W BTER ) , Fe4r 3G , Bl B HE , BT, MR K 5

ESWE Hrigd @R R E DA EOGHRITTE (20086628 ) 5 57 8 #25 B AHIT R G BT BT S B A4 2k 4 T H (XJTEDU2005G0T7 )
&M TG (1972—) 3 M &, T, EEMNER AP HPTT LAF, Email: wanchuanxing@ 163. com
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0.196 g EETFEHM I (M,) , EH 1.96% ,

1.2.2 #aFEmIe4R KA Hydromatrix 24
FeRR A E ARG B 2. 1 RAE, B
FZBEEE, 0 10 mL 0.5 mol - L™ 5, 11U , ME TR
FAHe & /K pH8 ~ 9, i L Hydromatrix Ay 251 (16
g) By EAH R B , B B 30 min, FFFERIBUK TG M
SUEBRELEYWMIE, 15 0.323 ¢ HE T S5
O(M,) ,EH3.23%,

1.2.3 Za-FEAMeRR RAAHLE KK
BEGE, L2 17 T#HAE, flIS S O T LR E,
#1110 mL 0.5 mol - L™ ()R AR, f 1K, WS MR I K
A pHI1 ~ 12 J5 A AT A, 155 3. 57 ¢
EHEFREI(M,;) A 3.57%

1.3 HEFPEYHENEESHT

1.3.1 &% f# 54 KA Thermo TR -35 MS
FEEHE (30 m x0.25 mm x0.25 pm ), BEAR
S, fER 1.0 mL-min ™' PEREE N 1 L, WA
20 : 1, PERE DR S 250°C s FHR B P WS 1R 1B
100°C %45 1 min, g 10°C - min "' J} & 200°C . £
1 min, F 2%C -min "' F & 250C £+ 3 min, R /5
10°C *min ' F+ £ 280C {£$F 2 min; B FIERERN
250°C , MR B 250°C, L F3R i BEN 70 eV,
50 ~350 amu T EEEEHH,

1.3.2 AMsmE e E @it xR B R
TR P R ARG B B[] SR 8 A 7 S 0 B R BR
B B R BRI B B Y R i B R R
NIST /22 | b xof J5i i SCHR R B A LA A= 98

£1 FETHFPEDE GC-MS HERSHER
Table 1 Alkaloids identified in total alkaloids from seeds of S. alopecuroides by GC ~MS

Molecular formular Characteristic ions m/z( relative abundance,% )

162(M* ,30),161(29) ,147(5) ,133(47) ,119(43),106(57) ,105(70) , 92(24),84(100),78

204(M* ,9),160(3),146(3) ,58(100)
190(M™ ,43),160(20) ,148(24) ,147(70) , 146 (89) ,134(15) ,117(12) ,109(18) ,93(12) ,82

246(M* ,20),203(3),136(2) ,135(3) ,98(100) ,97(33) ,55(14)
264(M"*,15),263(10),235(2) ,222(11) ,152(37) ,138(85),136(55) , 124 (19) ,110(57) ,98
(43) ,97(65) ,96(35) ,83(54) ,55(100)

246(M*,55),245(100) ,218(53) ,204 (24) , 189 (15) ,176 (19) ,175(18) ,150(3) ,96(2),55

246(M*,100) ,245(75) ,218(5) ,217(15) ,204(25) ,203(73) ,160(10) ,150(33) ,137(15) 136
(13),108(17) ,98(17) ,96(50) ,55(25)

248(M* ,100) ,247(95) ,219(20) ,206 (40) ,205(93),192(25) ,177(26) ,176(12) ,162(27),
150(70) ,137(40) ,136(35) ,122(27) ,120(27) , 110(16) ,98(59) ,96(94) ,55(99)

246(M* ,60),245(100) ,231(2) ,217(7) ,204(2) ,203(22) ,177(16) ,160(10) ,150(40) ,138
(34),136(20),122(18) ,110(12) ,98(17) ,96(58 ) ,68(53) ,55(20)

246(M* ,68),245(100) ,231(15) ,217(9) ,204(4) ,203(11),177(90) , 176 (7) ,160(10) , 150
(50),138(19),137(4),136(25) ,122(23) ,110(8) ,98(7) ,96(79) ,55(23)

248(M* ,62),247(100) ,219(8) ,206(13) ,205(35) ,192(10) ,177(25) ,176(7) ,162(14) ,150
(62),137(15),136(36) ,122(20) ,120( 14) ,110(10) ,98(23) ,96(73) ,55(61)

244(M* ,53),243(100) ,216(24) ,202 (10), 188 (8),175(30) ,147(9),134(8),121(8), 106

246(M* ,100),245(71),231(17) ,218(18) ,204(26) ,190(24) ,175(19) ,161(15) ,148(35) ,
134(19),120(15) ,106(15) ,93(21) ,80(20) ,68(29) ,55(24)

244(M* ,65),243(100) ,229(9) ,215(15) ,201(10) ,187(6),175(17) ,160(23) ,148(35) , 146
(36),136(40) ,134(45) ,118(15) ,106(23) ,93(22) ,80(26) ,68(56) ,53(22)

244(M* ,70) ,243(100) ,216(16) ,202(7) ,188(5) , 176 (60) ,175(61) ,159(5) ,148(20) , 147
(19),134(18) ,121(10) ,91(8) ,77(9) ,68(10) ,53(5)

246(M* ,55),245(100) ,218(21) ,217(12) ,204(8) ,190(11) ,176 (29) ,175(25) ,160(4) ,148
(18),134(11),121(7) ,91(6) ,77(8) ,65(7)

244(M* ,70),243(100) ,215(20) ,201(5) ,186(2) , 172(13),160(5) ,159(10) ,149(35) ,136
(48),134(20),122(13) ,109(12) ,96(22)

244(M* ,26) ,160(5) ,146(21) ,98(100)

244(M*,70),243(75) ,215(13) ,201 (4) ,186(5),172(20) ,160(15) , 159 (20) , 149 (5) , 146
(22),136(100) ,134(15) ,122(15) ,109(15) ,95(25)

No. tg/min Alkaloids
1 10.46 anabasine C,,H,N,
(27),65(22) ,51(40)
2 24.37 N - methylcytisine C,HN,0
3  27.21 cytisine C,HLN,0
(13),65(15) ,53(10) ,44(100)
4  27.83 5,6 - didehydrolupanine C,;H,N,0
5 29.30 lamprolobine C,;sHy,N, 0,
6  31.59 unknownA UnknownA
(24)
7  32.77 lehmannine C;H,N,0
8  33.42 matrine CsH,N,0
9  33.75 sophocarpine C,;;H,N,0
10 33.96 isosophocarpine C,sHyN, O
11  34.21 sophoridine Ci;Hy N, O
12 34.73 unknownB UnknownB
(4),93(4)
13 34.91 unknownC UnknownC
14  35.35 unknownD UnknownD
15 35.87 unknownE UnknownE
16 36.09 unknownF UnknownF
17 40.00 isosophoramine CisHyN, O
18 40.55 anagyrine C;sHyN, 0
19 41.84 neosophoramine C;sHyuN, O
20 42.19 sophoramine CsHyuN,0

244(M* ,70),243(66) ,215(20) ,201(10) ,186(6) ,172(15) ,160(20) ,159(15) ,149(35) ,146
(25),136(100) ,134(22) ,122(15) ,109(30) ,96(16)

1.3.3 25 FAHBRANE GC-MS Z W54

RH GC - MS B3t ¥ 7o 13 R XA Y38
B (F ). BWERER 13 MOEAMEYRIRET
XUBRR BESE A Yy, Hic oA 1 S i i SR L 1
ALUASRAERER, B—KNESHM matrine
5 A48 B S8 LE TSR TR AR SRR

PRI, S ARG BB AR AR o 5 25 B L R R Y
JR i 3 AR E B T m/z 248 247,219 205,192 ,
177,150,137 136 .98 .96 .83, H: 4} F B T s g g
BRI, S-S MUE RN X A T SRR
R M T, T AR AE B BRI (M - 1) " i 3R 8
W KURBBA AR D S EH — I, £ B
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PR B A B S S s e W 2. RSES

S S W LB E, 8OL 4y F B T m/z
246 Ay L8 ; AR SR B 0 S0 SR 0 -5 A R B 9 S PR
FRUARTR], AL (M - 1) "0, R85
SRR F X HIE T m/z 177 Wekeask ; B . 7
PAREORFRTARLHRN D M54 2 U, FE& A
BB T B BB Sl i 4, m/z 136 14
HE 04 B VR 9 6 5 MR S L I A e 1) 1X )
TETH M7 IR T (M - 1) " I 50 e B 55 4 A Jik
B AN A TE T RO, m/z 149 W3R m/z 136 W
XSS o 57 I S BFERK cytisine B3, 45 EFIE
BN N — B EEHFOERs, H B () B RHE R Em/ 2
160,146, 55 =2 /& R 57 8 anagyrine &%, H 5%
) R BEAE B 02 m/z 160 146 98 . 55 DU P b
5t 7 lupanine R4, 4845 5,6 - P 5 S0, H T
W FERE R m/z 98 BRI, BRI RM BE
lupinine & %1, £ 4% Lamprolobine, X E# I & 4
& m/z 152,138 ,110.97 83, XA A YW AT FZHF
4& m/z 138 W58 . Unknown A i SRE M 7 X1
MEAEEFH ISR ESEH ARSI RATLE D
Unknown B.C.D.E.F 7£ 45+ HEHM R RS TH K,
FEAF AT RE A AL o, H L I R4
RAYIm BE EA B 2 225, 8RS SR
amiEAE S, Rk M2 R R E SN 6
TEWEAL , FEILA Unknown C.F 5K, H5HH)
$¥)5E : Unknown B,C,D,E,F BE LA T

F2 BEFAHFREYHE GC-MSHERSTER

MEAEFRIRAM T b R 7E A 20 B

PR S R o
1.4 EEFHREYBEHEESHT

1.4.1 #GHegm4l L5 a& KEHEFRE 10 mg AH
T A T B B T 0.5 mL &5, A
1 mg FEAHBRA IR ( W) RS, Bl S & AR 0.5
mg - mL ™ [ A

1.4.2 w69t EF% DULAIUTHNEBRHN
S ENE T T AR SRS &, H
HABEFEP RN ESEYR RN S
B FEAYRG 13 MAEYRAENESEER
3 PRI RS B EME,

1.4.3 #2TFAYMALH GC-MS EEHH
GC - MS e HER I FHh&H W 13 F
EMAE A HEE(R2), Hf e m. R
B S0 AR SR B . BF BE A, | lamprolobine FI#E &
B EZAYIBE, & TR 13 R AR AN E
e M ETY) 2R 32.63% .19.99% |
12.52% 9.25% , 8.47% , 6. 16% F14.11% , 3 F
PRI 75 O BB T A TS SRS A Y0,
FYRE AT, Ik 25 AN K MR AR e I BR AR AT
S FIBORZE B, B 7 e W IR VA 3 5 1R Y
BERR , LA lamprolobine | hydromatrix > %t Jii 1) [& A5 %
B AR 2, 33X 55 IR B 390 1 A 45 A s AR 1 S
PEBUHI A B IR R A58 A pH BTG

Table 2 Components and concentrations of Alkaloids from seeds of S. alopecuroides as quantified by GC —-MS

00 NN NV AW N -

Area/ % Content/mg-mlL ™"
No.  Alkaloids W 0, W T W, g m
anabasine 13.22 14.06 12.55 0.50 0.50 0.50
N — methyleytisine 1.60 1.17 1.10 0.06 0.04 0.05
cytisine 9.52 3.69 6.90 0.36 0.13 0.28
5,6 - didehydro lupanine 0.48 1.02 1.04 0.02 0.04 0.04
lamprolobine 1.75 6.50 6.39 0.07 0.23 0.25
unknown A 1.06 1.18 1.32 0.04 0.04 0.05
lehmannine 0.49 0.47 0.89 0.02 0.02 0.04
matrine 10.08 10.90 8.85 0.38 0.39 0.35
9 sophocarpine 16.71 16.93 14.00 0.63 0.60 0.56
10 isosophocarpine 7.27 7.48 7.23 0.27 0.27 0.29
11 sophoridine 26.97 25.48 25.24 1.02 0.91 1.00
12 unknown B 0.66 0.71 0.93 0.02 0.03 0.04
13 unknown C 0.62 0.82 1.29 0.02 0.03 0.05
14 unknown D 1.19 1.59 2.74 0.05 0.06 0.11
15 unknown E 0.97 1.26 1.47 0.04 0.04 0.06
16 unknown F 1.60 1.65 1.98 0.06 0.06 0.08
17 isosophoramine 0.28 0.37 0.50 0.01 0.01 0.03
18 anagyrine 0.67 0.49 0.60 0.03 0.02 0.03
19 neosophoramine 1.61 1.26 1.57 0.06 0.04 0.06
20 sophoramine 3.24 2.98 3.41 0.12 0.11 0.14

M, means cation exchange method ; M, means solid phase extraction method ; M; means liquid — liquid extraction method



590 e ‘ ®214%

(2] ®&FG,FY. KO FREYWRAEERAHARI). +H

2 g £795,2002,16(3) 5175 - 178,
_ [3] R W W AR, BT SEREAR - R, 21U, 4. HPLC IRt
} M T > alé\ b . - —
SHERENELT B, & EOEA R W 5 TR LRI S S R 1),
%zﬁﬁ%ﬂ*gﬁo GC - MS ®il% & F 4% F 2 A oh [ b2 ek, 2007,32(24) 2619 - 2622.
PR RR & B R BMRHE T e > R > (4] i, B4k, HEHE, %. RP - HPLC BRI W & 7 %50
EHEZW > B RE > BFLEm, > Lamprolobine > #% ST EAEER AT ERAESEN IR kM
Wi AR THE SRR R IA S0 0 B e . e s
HORBOE B Hydromatix JER B ROy (0 PR R A ARG RS
TR B A T AL TR, T (2 A 4 7166 68, |
54T, HEAAHEBT BRI TN BT EE (6] it T, 8%,% %o T SREMH S SHABER
R R B H RS HE T . 732 AR PH B TS B S B L 3. 22 9 K 22 45 B 2 AR, 2007 ,33(3) :59 —
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