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HWE HH: 21 —fE T2k MEERE N =83 P 23 = (manassantin ) A (MA ) 7= B(MB)
AT Tk, P Z G ERRE AL MA f= MB 223470, ik RA KA €%k Fo 5 2O A0 0 &
Gk RN =G FAR P 45 B 5 MA A= MB; R A & 20& 48 €38 %0 £ 4%, vA Kromasil C,3 &34 (250
mm X 4.6 mm,5 pum) #HAFTEE S B ARIR25 C,RHAAH FE - TH(1:1) FoRK, B E R, Kk 1.0
mL  min~', A0 % & 280 nm, Z55R: MA #= MB R 2K 3 £ 0.001~0.051 mg - mL™' 56 B &M% & RAF,
A& Z A A 0.999 2 #20.999 9; B 1 RSD 71 4 1.8% F= 1.5%; T3 D E (n=3) £ 96.2%~104.8%
3B ARF AL =G FH &P MA LS. 185 0.135%~0.138%, 4% 0.079%~0.080%, *t 0.082%~0.083%,
% 0.034%; MB 4~ % £ A 0.118%~0.119%), *t 0.083%~0.084% , #% 0.064%, % 0.038%., % it: & % &
AT =83 % MAF MB &40 2, 57 A MY RAL T Fe & it 5 208 & MA f= MB 248 7 # K
FE=
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Isolation and determination of manassantins A
° . . ¥
and B in Saururus chinensis
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Abstract Objective: To establish a method for simultaneous determination of manassantin A ( MA ) and B ( MB )
in Saururus chinensis by high performance liquid chromatography ( HPLC ) , and to compare the contents of MA
and MB in different parts of S. chinensis. Methods: MA and MB were isolated from the rhizomes of S. chinensts by
using silica column and preparative high—performance liquid chromatography, followed by structure identification.
The determination was performed on a C5 ( 250 mm x 4.6 mm, 5 pm ) column at 25 °C . The mobile phase was
composed of methanol-acetonitrile ( 1:1 ) and water with gradient elution at a flow rate of 1.0 mL * min™'. The

detected wavelength was set at 280 nm. Results: The calibration curves of MA and MB were both in a good linearity
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within the range of 0.001-0.051 mg* mL™", and the correlation coefficients were 0.999 2 for MA and 0.999 9 for
MB. The RSD values for intraday precision were 1.8% and 1.5%, respectively. And the average recoveries ( n=3)

were in the range of 96.2%-104.8%. The contents of MA in different parts of 3 batches of S. chinensis samples were
0.135%-0.138% in inflorescence, 0.079%-0.080% in rhizomes, 0.082%—0.083% in leaves and 0.034% in stems
while the contents of MB were 0.118%-0.119% in inflorescence, 0.083%-0.084% in leaves, 0.064% in rhizomes

and 0.038% in stems. Conclusion: The method established in the current study was suitable for the determination

of MA and MB in S. chinensts , which should facilitate the targeted isolation and preparation of MA and MB from raw

materials.
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“HEBAAYZ 0T AR ML, f =
H % Saururus chinensis ( Lour. ) Baill. fIl 3¢ W =
[ L Saururus cernuus L. 2 F1' . F& A = H
HLS. chinensis 1 F, 43 Aii T ¥ T Ui 3k Je LD M
%%‘ B V  l  ANEZTIN L W = D L
T K B R IR B A i R
(manassantm)A(MA) FMB(MB) & = H ¥ Jg
Yo 2 S FRRAE PR RO R IR R 2K S (K 1),
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P H T MA F MB SE AR R L 20 AL 2E
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JE AR hy JERE 2 O B A A T A, SO A MA
MB ) 5 5 0 LR B B 52 W 50K, SR TG 4 1 R
UL = R R AR A T MA I MB35 8 0 RE T ik 4
1B, P, AR e N = H R R A B Al T MA
FIMB AR, T AT 1 AR B TR RN 2L 3BT 5 Ak A
ST R MA R MBI E Ok X =
FI RS [0 A9 MA R MB 147 7 & Hed, LUA

L o) P b R 285 0 B il A MAA R MB 42t 2%
0CH, OCHs R
CH30\ Rz
o OH

Wi B EZ A (manassantin A) :R;=R,=—0CH,
B BELE B (manassantin B) :R,=R,=—0CH;0

B 1 HWEEZ A BHLFEEN
Fig. 1 The chemical structures of manassantin A and manassantin B
1 USE5KH
Waters 2 5 5580 AH 435 1% ( Waters™ 600

4, Waters 2998 PDA & M #%, Empower 2.0 o 3%
T AR ), 2K Hl % 3% # N Phenomenex” Luna Cg
100 A (250 mm x 10 mm, 5 pwm) ; Sartorius 2 FJ
CP225D ® + J5 43 2 — ML 7 K s B A A LC-
20AT 7 850 AH €533 1% 5 Bruker 23 &) AVANCE 111-
500 1% i L PR A ; Waters 23 7] W AH 2 135 5t 3% B¢
X ( Aequity UPLC—Micro Q-TOF BT 4% ) ; 3% 5 1
9 A= W AR AT BRI T Cog IO P AE (3.5 em x 40
em) &% SKR—10 & 1% 31 k(30 pwmx 100 A, it =
B20151020 ),

Eﬁ@?%uz}i gl (ERyCA T ) 5 ZZ K (JE
@EE ) s AR B B gl , W A R e Bom i

TR BR 2 7 5 B 2w AT (B Ak (0.015~0.040

mm ) N 15 S0 R 03 i A 60 Fls, (20 ¢m x 20
cm ),

ZHEARM {28 = 2R R A BR A
Z ?ﬁiﬁﬂkﬂ—ciﬁﬁmﬁ%‘ﬁiiﬁ%ﬁﬁ%%%%ﬁ%
TR SRR AR RRR A ARARRE
25 PRI (23°03' 29.65N, 113°24' 34.74" E ), &)
IRAGRLR2E R 5 4 252 O = 5k 7 2
TN EHAREY = 5 Saururus chinensis ( Lour. )
Baill. .
2 AEEER
2.1 MA I MB A4 Es il 45

= RO 2 kg, By 0 O K, DA 20 L B —
TAEMEE(1:1) BRI 2 K, BIR T d, IR
WU e 4 1R 2 150 g0 KR E Sk U
29 101 $EREE BRERS a4, JE L) 500 mL 2 e -
T A P BE(80:40;80:60; 80:80; 60:80; 40:80;
0:100 ) #4746 FE PEME, FF LA 500 mL — & FH & -
fi5(180:10;80:40; 80:80; 0: 100 ) i 17 # B vk it
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Yk 3o FH 2 A (TLC) R R K A, 5 I AH
WA, TLCJR HF ARG A O e - & W e -
(40:50:5), & (7] A 5% (IR FL%0) iR £ B %
W o URE Jise A €2 35 U 40 8 LC-MS 43 Bk ) 4H X 43
S, XFEEL H AR AR C o SOAR T AR A T
gk, I EE - Z)F - 7K (45:25:30) #E17%
JW 5 S5 J AR 2 i 5 78 v 280 AE 8 1 A ( Waters 24
5 O (3% AN ) X Cog SR He A 23 18 1 B
H bR &8 A 247 2 B a4k, s AH A H B - S -
7K (45:25:30), Ji3E 3.0 mL + min™", #1003 K & 280
nm, 15 Z X 70 BT AHAT A MA (112.2 mg ) Fil MB
(90.5 mg ),

2.2 MA il MB (2550

MA i & 8 K, 4 B 8 97.0%, 45 T 3
C,,H5,0,,, m/z 777.352 2([ M+FA-H ] 7)., 'H-NMR
(500 MHz, CDCl,) : & 0.72 (6H, d, J=4.0 Hz, H-9,
9'),1.16 (6H, d, J=4.6 Hz, H-9",9"),2.30 (2H, s,
H-8,8"),3.88 (12H,d, J=5.3 Hz, -OCH, x4 ), 3.92
(6H,s,-OCH;x2),4.12(2H, m, H-8",8") , 4.64
(2H,d, J=7.5 Hz, H-7",7"),5.46 (2H, d, J=4.6
Hz, H-7,7"),6.83-7.00 (12H, m, Ar-H ) ; "C-NMR
(125 MHz, CDCL,) : & 15.02(C-9,9"),17.17 (C-
9",9"),44.36(C-8,8"),56.00,56.03( OCH, ), 78.54
(C-7",7"),8420(C-7,7"),84.49(C-8",8"),
110.24,110.27(C-5,5"),111.03(C-2,2 '), 118.85
(C-6,6',C-6",6"),120.13(C-5",5"),132.74,
136.63 (C-1,1",1",1"),146.61 (C-3,3",3",3"),
149.01, 149.16, 150.73 (C-4,4', 4", 4"), L) bk
s 50 A MA B3 B — 2, Bl
i BB EL = A ( manassantin A ).

MB A H & ¥y oK, 4i B 8 97.5%, 4r F 3
C,Hy0,,, m/z 761.330 3([ M+FA-H ]7), 'H-NMR
(500 MHz, CDCL;): 8 0.72 (6H,dd, J=1.6.1.8
Hz,H-9,9'),1.16 (6H,t, J=6.6.6.9 Hz, H-9 ",
9"),2.30 (2H, m, H-8,8 '), 3.86 (6H, d, J=7.3 Hz,
-0CH;x2),3.90 (6H,d, J=3.3 Hz, -OCH;x 2 ), 4.12
(2H,m,H-8",8"),4.63(2H,d, J=8.4 Hz, H-7",
7"),547(2H,d, J=6.0 Hz, H-7,7 ') ,5.94 (2H, s,
-0CH,0-) ,6.77-7.00 ( 12H, m, Ar-H ) ; "C-NMR
(125 MHz, CDCl, ) : & 14.97(C-9,9"),16.99, 17.12
(C-9",9"),44.27 (C-8,8 '), 55.94,55.98 (OCH, ),
78.46 (C-7",7"),84.00, 84.08 (C-7,7 "), 83.47
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(C-8",8"),101.11 (C-OCH,0-) , 107.64, 108.17
(C-5,5"),110.14, 110.20, 110.95 (C-2,2" ), 118.73,
118.77(C-6,6),118.81,118.93(C-6",6"), 120.08,
121.16 (C=5",5"), 132.68, 134.08, 136.55, 136.63
(C-1,1",1",1"),146.53, 146.40, 147.45, 147.82
(C-3,3',3",3"),148.93,149.09, 150.64 (C-4,4 ',
47, 4"), DL BB S C AL Y MB 1935 E £
ﬁ;“‘”—ﬁl,ﬁﬁﬁd@ﬁﬁ%ﬁ% B ( manassantin B ).

2.3 HPLC J%E = [ HH %) MA 1 MB

231 X BRSSO EC ] RS SRR 2.1 TR
SYES TR MA 1.02 mg Fl MB 1.03 mg, 737 T 10
mL fff A, DA R AR O 4, A9 2 B B A TR
4 CTHIRAE, & H.

232 AR ECH]  ZECC R AR, 2R
TR K Pk Je b A TP h 25 DL AR A B 85 T, ek
THE . A BRI 0.5 g, 4105
TIIA I - & H ke (1:1)25 mL, #75 (360 W, 25
kHz ) $2H 30 min, ¥ 1 h J5 , FEUGHE A HEE 30 min,
#EE 2 h, 12000 r+ min™ B0 10 min, BCEIE W, B
AR A

233 RS RIS HEA B LC-20AT /& 30
8 15 1% 1Y, Kromasil Cis & 3% 41 (250 mm x 4.6 mm,
5 wm), R 25 C, W3 AH A b B - 206 %
(1:1), it 2 A0 B 24 K, # B2 ¥ i #2 )3 (0~4 min,
40%A — T0%A ; 4~25 min, 70%A — 80%A ; 25~28
min, 80%A — 40%A ), it # 1 mL - min~", A& 0 9% £
280 nm, #EAEHEE 10 pl.

234 MR EE BOTHE SR MA . MB X I8 5 i
P IEATIR A, P WA R4S 21 B Sk FE 10 005,
0.03.0.01,0.005.0.002 1 0.001 mg - mL™" ] & 5] 1§
A%t B SRR F “2.3.37 R A AT A0 A, B
WP SEAT I AE 3 Uk, LA BE 5 e MR (X)) A3
WETETAR (V) AT R A 734, 2 il A o 1 2, 43 51
35 MA Kz MB [R5 72 .

Y=12 648 154.59X+1 602.96 r=0.999 2

Y=11 186 143.05X-1 185.70 r=0.999 9

45 S 3 W MA A1 MB (%) 5T Y& B 34 7 0.001~0.051
mg - mL™ AYTE R ML R R AT

235 FEERE HURl— R TR A0 BRI,
“2.3.37 TR 3% 2L HERE 6 41, MA FI MB I TH A2
() RSD 25 543510 1.8% F1 1.5% , 3 WAL 25 K5 % 1
K47
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23.6 FUEMIAE PR = AR, A
HF0.3.6.9.12 f 24 h JEFE SPATIE 3 Ik, BUOF
PUETIAR, LN AT [E] 5 Bl MA T MB )P 2 i
THIAR, 45 51 0 7 = B i A TR TR 24 h R
PERAF, RSD 4351128 1.3% F1 1.5%.

237 EEMWRE  BE G S HERMES 05 ¢
L6 1y K HFRE , B “2.3.27 TR 5 ikl s itk
AR, LA 92.3.37 TR AR AT IN E, 25 AR 6 0y —
FIECAR T MA FTMB F¥& 853510 39.75 pg - mL™

F1129.99 pg - mL™", RSD 434l 4 0.49% Fl 1.2%, %
WL H R R A

23.8 ARG R A AR NS R = H
TR 9 {3, B 0.1 g, 43l n A AR 3 AR
B A % IR S VS R4S 3 0y, $ 2.3.27 T g ik ol
MR, DL “2.3.37 T rp o 3 S A R A T
TS R 2R, MA FMB 4 S Y hnAE a4 243
MM 99.4% . 101.6% , RSD HI/NF 2%, 5% 1 frs,
FHIARDEFE 090 7 v R R Af

F1 =HAEFH MA F1 MB IEEKIRIEE R
Tab.1 Results of recovery test of MA and MB in Saururus chinensis
Ew iRy JmAsE HUEES s EEiEs RSD/ V¥R (average
( compound ) (content )/ pg (added )/ pg (' measured )/ pg (recovery ) /% % recovery ) %
MA 74.43 64.26 137.19 98.2 0.61 99.4

74.43 64.26 137.55

74.43 64.26 137.95

74.43 74.46 146.98 99.3 1.7

74.43 74.46 149.37

74.43 74.46 148.66

74.43 89.76 164.27 100.6 0.45

74.43 89.76 164.91

74.43 89.76 165.02

MB 61.76 51.5 110.73 96.2 0.98 101.6

61.76 51.5 111.67

61.76 51.5 111.43

61.76 61.8 126.25 103.8 0.48

61.76 61.8 125.95

61.76 61.8 125.63

61.76 74.16 138.19 104.8 1.5

61.76 74.16 140

61.76 74.16 140.32

239 SHECREBA MA I MB (9825 B3
= F B[R ERAL O RE S 4% 6 10y, 40 9illd4e “2.3.27 Tl
Tl & AW, LA “2.3.37 T T (a3 4k stk

FEIE , SRR O PRI AN P 2 s o R B0 R ot il
MA FiI MB # 06 i AR ACRH I Y [0 )9 05 72, 37155 MA
A MB £ = H R ARFRALR &, ME SR L 2.
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0 5 10 15 20 25 30 t/min 0 5 10 15 20 25 30 ¢/min
A/mAU A/mAU
60 60
C D
40 40
1 2
20 12 20 WU
T T T T T T T T T T T T T T
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1. Wi E = A ( manassantin A ) 2. 32 %5 B ( manassantin B )
A. AT (Cinflorescence ) B. 1 (leaves ) C.Z5 (stems) D. 4R (rhizomes ) E.RA XA ( mixed reference substances )
B2 ZHAEAREMBUGHEES A BB HREGIEEE
Fig.2 HPLC chromatograms of manassantins A and manassantins B in different parts of Saururus chinensis
x2 WEESAMBEZHEARBLUINTEHESIRE( %, n=6)
Tab.2 Content of manassantins A and manassantins B in different parts of Saururus chinensis
S st pidsa nt E i
('sample No. ) ( compound ) (inflorescence ) (leaf) (‘stem ) ( rhizome )
1 MA 0.135 0.082 0.034 0.079
MB 0.118 0.084 0.038 0.064
2 MA 0.138 0.083 0.034 0.079
MB 0.119 0.084 0.038 0.064
3 MA 0.138 0.082 0.034 0.080
MB 0.119 0.083 0.038 0.064
3 itig T MA FIMB PE = A RS A R T

FFE R MA I MB HAT {25 (9 A4 9 0% P
PR B AR, FTRT 6T = A A S
SR MR VR AR R A SRS E B A A
KA, Lee 25 IRIE T MB 7EK BULH Y
AR 5, 10 = 1 5 MA FIMB 55 5005 i R
WARE . ARG ST TP REA TR MA F1 MB £
N RE O vk, 5 1 S A R R W R ] S
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[, A48 MA F1 MB HA R4 A st 1
T HALFS W S A B2 TR T, B8k RS
JSC PRI, T 0 R A7 235 ) 8 1, K R 38 BB ) &%
ST b s MA FIMB 5 9K 7 R AT 2 H
R FEAF ST 0 E B, A oY R W R vk A AR
P BB ZURE S R TR 9 1 M B
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