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HPLC FMEURAABELBES RS 6 MEREYRNEE
AR, KR T, B E RS HET

(BN B2 R, BE 550025)

WE HE: AP FGE T, KRR FELBFTEY 6 MR ADB ST TN,
Fik: R BN E %%, %A & %4 Wondasil® Cg(4.6 mm X250 mm, 5 pm ), 730 48: ¥4 0.1 mol - L'
LBk — TR — w9 Sk, M 2 26 B, ik 1.0 mL - min™', #00) %% % 235 nm, 4£i% 30 C., &R £
CEFMT, 6 NEAR AR S TABBIF 5 B, KT ELA L K, KT BLE Sk, KT BER L k., K
By S mh, # 8 Skak, B Sk Bt A2 5 A £ 0.086 48~1.383 68 ng. 0.032 4~0.518 4 pg. 0.027 44~0.439 04 pg.
0.094 24~1.507 84 pg.0.084 48~1.351 68 png.0.022 8~0.364 8 ug LB A ZIEFHEML X L 55
BB EE EARHBRBE, T mEDKESF A 97.1%.96.3%.95.2% . 94.4% . 93.4% . 94.4%., %
B 6 B G, BB A B A WA S T AL A 4.52%~7.36%, R B A B A WA S T AL A 12.40%~6.35%.
it BT ABE, LA A NBAS T H TG m, RE A A YA F A T EAK, LRI 258 &R
AR,

KB RS2 E; AR R BE; ;AT SRR G
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Determination of six ester alkaloids in Huafengdan
Yaomu during fermentation by HPLC”

MA Fen-gang, ZHANG Yong-ping , CAO Guo—qiong, XU jian, HU Zheng—ping

( Guizhou University of Traditional Chinese Medicine , Guiyang 550025, China )

Abstract Objective: To study content change of six ester alkaloids in Huafengdan during fermentation in
order to investigate the stability of Huafengdan Yaomu. Methods: HPLC was used to determine the contents of
alkaloids. Analysis was performed on a Wondasil® C,5 (4.6 mm x 250 mm, 5 pm ) column with mobile phase

consisting of 0.1 mol * L™" ammonium acetate solution, acetonitrile and tetrahydrofuran with gradient elution
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at a flow rate of 1.0 mL *min". The detection wavelength was 235 nm and the column temperature was 30 °C.

Results: Six ester alkaloids could be separated well. The linear ranges of benzoylneoaconitine, benzoylaconitine,

benzoylhypoaconitine , neoaconitine, aconitine and aconitine were 0.086 48—1.383 68 pg, 0.032 4-0.518 4 ng,
0.027 44-0.439 04 pg, 0.094 24-1.507 84 pg, 0.084 48-1.351 68 pg and 0.022 8-0.364 8 pg, respectively. The
precision, stability and repeatability were good, and the average recoveries were 97.1%, 96.3%, 95.2%, 94.4%,

93.4% and 94.4%, respectively. After 6 weeks’ fermentation, the contents of monoester alkaloids and diester

alkaloids changed from 4.52% to 7.36% and 12.40% to 6.35%, respectively. Conclusions: After fermentation,

the contents of monoester alkaloids increased, and the contents of diester alkaloids decreased, which reduced the

toxicity of the Yaomu.

Keywords: Huafengdan Yaomu; alkaloid ; fermentation ; toxicity; stability ; HPLC
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% F Wondasil® C g 3% 4 (4.6 mm x 250 mm,
5 pm ), FLEIAERHT 0.1 mol - L ZFREARTE (A ) - LN
(B)— DU (C ), BBREBENE, BARBEBIRE L2 2;
RN 235 nm  FER Y 30 °C, PEFEEEDN 10 plo
®1 REZEAGHERER
Tab.1 Sample information of Huafengdan

Yaomu during fermentation process

Y5 i3 IR IH] ( fermentation
( number ) (‘batch number ) time )/ J& ( week )
S0 20180526 0
Sl 20180602 1
S2 20180609 2
S3 20180616 3
S4 20180623 4
S5 20180630 5
S6 20180707 6

x2 mHBEERER
Tab.2 Mobile phase elution procedure

t/min A% B/% Cl%
0 85 9.5 5.5
48 74 16.3 9.7
49 65 22 13
58 65 22 13
65 85 9.5 5.5

2.3 JRAXT RS A

43 VR B AR EBORT 2 Y T % Sk i A Y T
SR LR ET N TNED R T HED S T RSP R
i, I 0.05% £ 1% H B W A 1 mL R A R
PR 15 Sk i 32.4 g, 25 T TBEHT 123k B 86.48 g, 4
WK 230 27.44 pg, 30 22.8 e, 7 %3k 84.48
e, K30 94.24 pg BTRA X R LA, 45 .
2.4 R A

i 2 PR — o % T SR M i AL XU 245824 2.0 ¢,
BT HERIE T, gt (o 2% 40 mL,
Jin— & MR I K E 2 E 100 mLL ) 3 mL, fF 2 A
SN - RO (1 1) IIRA W 50 mL, i,
7 (500 W B3R 53 kHz ) 1 h, 0%, #r 2, B S A
B — CBR TR (12 1) AR A Wb 0 2% 1 2, $2
5], R E 50 mL BLOE T, B TR IR E DL E O
(5000 r-min™' )5 min, B4 L35 T B85S 28 &

S

ML, 7E 50 CK IR L T 50, Br A5 5% v kG 4
A - ZEAHEE(1: 1) IRAW 2 mL M7
fift, B0 IR, BB S, 1 0.22 pm fFLIERE, BRFS,
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5. 51%3% 0 ( neoaconitine ) 6. %355 ( aconitine )
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Fig. 1 HPLC chromatograms of blank solution ( A ), mixed reference
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substances solution ( B ) and sample solution ( C )
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2,62 FbrifERhZA ST A BIDRS S ER “2.3” TR
il 25 A TR G 0T B A ML B 1.2.4.6.8. 10,1216
uL A B RORAH G AT . DAERE B X WA
Ap b, VTR Y S YNAR AR, R4 T S M Il 45 3 2R
P T Sk ik A Y G 5 S ik A FHY RV 1 Sk Bk 1k 3k
T RESS TES S T NS e B = iy S wWiEs e A
W3k 3.

x3 &R
Tab.3 Linear regression
Wy R HRER
(' component ) ('standard curve ) ' e
ne

2 T 2 S A Y=1110X+24.20 0.9996 0.086 5~1.383 7
( benzoylneoaconitine )

4 R % S ek Y=939.3X+4.191  0.9996 0.0324~0.518 4
( bnzoylaconitine )

2R R 2 S A Y=1194X+6.990  0.999 1 0.027 4~0.439 0
( enzoylhypoaconitine )

N EED Y=1261X+4.271 0.9999 0.094 2~1.507 8
(hypoaconitine )

DS Y=1154X+0.1617 0.9999 0.084 4~1.3517
(' noaconitine )

1531 Y=1 663X+2.554 0.9992 0.022 8~0.364 8

(‘aconitine )

2,63 FEE IR

R 2 WL HR “2.3” TR IR A X BB ST 10 pL, 4%
HR“2.27 TR (g S S AR 6 IR, 1D SRS A
o i 0 ) 0 T AR, TR A 2R R B 1 Sk B, S Bk
1 3B 2 UK 12 Sk B R 2 Sk BT 12 Sk L
Sk 0% 9 RSD 43 3 M 1.5%.2.1% . 1.6% . 1.3% . 1.1% .
2.8% , AN 2 AT
2,64 FEMERIY 247 WF AN SRR, TE
T 0.2.4.6.8.10.12 h,$%H8 “2.2” Wi F Aok 4%
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5 Sk w1 Sk B B i 43 i o 0.048 4.0.007 0,
0.0204.0.1885.0.078 8.0.012 5 mg * g~ K H: RSD 434
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Tab.4 Recoveries of mono—diester alkaloids

FREf SRR
y =N =N S4B P
% (sample e A ELES =y [T ( average RSD/%

( component ) (content)/mg  (added)/mg  (measured )/mg  (recovery )/%

quantity ) /g recovery ) /%

E IR PR 1.000 7 0.048 5 0.048 0 0.093 7 94.4 97.1 2.9
(benzoylneoaconitine ) 1.002 4 0.048 5 0.048 0 0.094 0 94.8
1.003 5 0.048 6 0.048 0 0.096 0 98.7
1.004 1 0.048 6 0.048 0 0.097 4 101.6
1.006 6 0.048 7 0.048 0 0.095 8 98.0
1.004 6 0.048 6 0.048 0 0.094 2 94.9
HE B ST 1.000 7 0.007 0 0.007 0 0.013 4 92.0 96.3 4.0
( benzoylaconitine ) 1.002 4 0.007 0 0.007 0 0.0136 94.2
1.003 5 0.007 0 0.007 0 0.0139 99.1
1.004 1 0.007 0 0.007 0 0.014 1 102.0
1.006 6 0.007 0 0.007 0 0.0135 932
1.004 6 0.007 0 0.007 0 0.013 8 97.2
TR S, 1.000 7 0.020 4 0.0200 0.040 2 98.9 95.2 2.8
(benzoylhypoaconitine ) 1.002 4 0.020'5 0.0200 0.039'5 95.3
1.003 5 0.0205 0.0200 0.039 4 94.4
1.004 1 0.020 5 0.0200 0.038 8 917
1.006 6 0.020 6 0.0200 0.039 2 935
1.004 6 0.0205 0.0200 0.040 0 97.4
WK% ( hypoaconitine ) 1.000 7 0.188 6 0.190 0 03737 97.4 94.4 35
1.002 4 0.1889 0.1900 03728 96.8
1.003 5 0.189 1 0.1900 0.359 4 89.6
1.004 1 0.189 2 0.1900 0.362 2 91.0
1.006 6 0.189 7 0.190 0 0.370 7 95.2
1.004 6 0.189 3 0.190 0 0.3729 96.6
B30 ( neoaconitine ) 1.000 7 0.078 8 0.080 0 0.158 4 99.4 93.4 3.9
1.002 4 0.078 9 0.0800 0.1509 89.8
1.003 5 0.0790 0.0800 0.1519 90.9
1.004 1 0.079 1 0.080 0 0.156 0 96.1
1.006 6 0.079 3 0.0800 0.1538 93.1
1.004 6 0.079 1 0.0800 0.1522 91.2
15385, ( aconitine ) 1.000 7 0.0125 0.0130 0.024 9 94.8 94.4 24
1.002 4 0.0125 0.0130 0.024 8 93.8
1.003 5 0.0125 0.0130 0.024 7 93.0
1.004 1 0.0126 0.0130 0.0250 95.9
1.006 6 0.0126 0.013 0 0.025 3 97.5
1.004 6 0.012 6 0.0130 0.024 5 912
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Tab.5 Contents of monoester alkaloids
PR P REPR ARt 5 3k AR BRI S PR B A
( fermentation time )/d ( henzoylneoac:)nitine )/ ( henzoylamrjiﬁne )/ ( benzoylhypmfonitin )/ (‘onoester alkaloid

(pg-g') (pg-g) (pg-gt) content )/ %
0 34.705 3 5.0109 5.4930 4.52
7 42.5333 5.940 5 4.846 7 5.33
14 49.7354 3.2503 6.187 5 5.92
21 444720 0.000 0 10.005 6 545
28 59.641 1 5.1216 13.5185 6.90
35 57.034 8 4770 3 13.761 3 7.56
42 59.386 3 44030 9.840 3 7.36

Fo6 WERELEVEHSE
Tab. 6 Contents of diester alkaloids

. X SR FREP N L35, XL E IR
T[] . . . . .
. . ( hypoaconitine )/ (' neoaconitine )/ (‘aconitine )/ ( diester alkaloid
( fermentation time ) /d ., . .
(pg-gh) (pg-gh) (pg-gt) content ) /%
0 65.910 1 48.151 8 9.9577 12.40
7 74.543 4 44.290 1 7.2449 12.61
14 55.279 0 30.269 3 8.1923 9.37
21 47.4770 31.668 7 4.8659 8.40
28 33.097 8 27.9413 4.8870 6.59
35 34.9254 27.528 2 5.5517 6.80
42 33.438 7 252143 4.8870 6.35
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)AL KT 2588 Al 22 o 9 A2 AL 5 78 5 AT 5 v
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PSSR, W A W AR h U E YT R AL SR
BB IR TEAN R A eI TR A XU 25 BEREVEAE T
FT A Z R E AR A S R B2 Rl
BT AZ IR AR K eSS 18] 245 B rp AU R AR 5 A~ il 22
P B T AR SN 5 388 2 XL T A B e AL T 5 4
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PERE, 7 LB IR VR, 38 9 28, 0 2 Al A
A AT LAY R UGG L i A7 ) T o8 K= HE B i
TR S B R SRR R W A R
M e AERPF2 B B 7, A1 5y AR ] AR R
P ERARREE 24, il A A T SRS AR
A 25 003 R D, 0 LI BB A2 v J5UAT 25 W R 9T
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