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HME HN: 23RN TWFREPLF 6 NLEBEARBER LRSS I *, Hik: BAZLRME
#% (HPLC) 5 QDA S35 7 ) BFl 2 M5 22 P o P 3K F BEAT 2 KR8 R F BER 1 3k R a8 R T BE L 3Kk R
BB L kAR R kB AR L kAR 6 Aot 4 F ., 428 Phenomenex Luna Cy &% 4 (4.6 mm X 250 mm,
5 pm), A T -0.2% LB K (A = TR pH 6.2) AR Zh 48, 46 B 2 BL, ik 1.0 mL - min™', 53R A
1:4,45 8 ESI" & F R, ;28 H B F 4245 (SIM ) B X T AF R F 87 & 3k R A% (m/z 590.0 ) 3R F Bt 5 3k R A
(mlz 604.0 ), 3% F BER 2 3k R (mlz 574.0 ) 37 2 3k 3% (mlz 632.0 ). R 2 3k 88 (m/z 616.0 ) Fo 2 3k 4% ( m/z 646.0 )
BATM G, R R FEATL KRR T B kR AR T BER 5 Sk R AR R L ka8 7 5 3k s Ae 1 5k a3
6 AR A R B R A AE 0.000 2~51.75 pg - mL™ (r=0.999 2 ), 0.000 2~50.95 pg - mL ™" (r=0.999 5 ). 0.000 2~
50.25 g+ mL" (r=0.999 8 ).0.000 2~49.80 pg* mL™" (r=0.999 9 ). 0.000 2~50.60 pg*mL "' (r=0.999 5) F= 0.000 2~
52.00 pg-mL"'(r=0.999 7) & B M & X £ B4F; T3 @ £ (n=6) % % # 101.8%. 101.3%. 98.2%.
104.8%.99.9% #= 89.9%, RSD % %1 4 6.4%.2.6%.2.7% . 6.1%.3.8% #2 5.7%., 3 #W-FEFILF 6 A
B4 B R T BT 2 Sk R AR R W B R B Sk R AR O BE S Sk R AR AT kAR R kAR B ke A E L
B 2 3 4 7.095~7.366. 1.007~1.214, 0.594~0.742, 1.261~1.438 ., 1.492~1.578 #= 0.135~0.163 pg:g'. &it: %
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Simultaneous determination of six diterpenoid alkaloids in Fuzilizhong
pills by HPLC coupled with QDA mass detector
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Abstract Objective: To establish the quantitative method of six diterpenoid alkaloids in Fuzilizhong pills.

Methods : The contents of benzoylmesaconitine , benzoylaconitine , benzoylhypaconitine , mesaconitine , aconitine , and
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hypaconitine in Fuzilizhong pills were determined by HPLC coupled with QDA mass detector. The

chromatographic column was Phenomenex Luna C5( 4.6 mm x 250 mm, 5 wm ). The mobile phase was the
mixture of acetonitrile-0.2% acetic acid ( adjust pH to 6.2 with triethylamine ) in gradient mode, the flow rate was
1.0 mL * min™", and the split ratio was 1:4. The ESI" source of the mass spectrometer was used in selected
ion monitoring ( SIM ) mode for the detection of benzoylmesaconitine ( m/z 590.0 ) , benzoylaconitine ( m/z 604.0 ) ,
benzoylhypaconitine ( m/z 574.0 ) , mesaconitine ( m/z 632.0 ) , aconitine ( m/z 646.0 ) and hypaconitine ( m/z
616.0 ). Results: The linear ranges of benzoylmesaconitine , benzoylaconitine, benzoylhypaconitine , hypaconitine,
mesaconitine , and aconitine were 0.000 2-51.75 pg*mL ™' (r=0.999 2), 0.000 2-50.95 pg-mL ™" (r=0.999 5 ),
0.000 2-50.25 wg* mL ™" (r=0.999 8 ), 0.000 2-49.80 g mL™" (r=0.999 9), 0.000 2-50.60 pg*mL™" (r=0.999 5)
and 0.000 2-52.00 pg - mL™' (r=0.999 7 ), respectively. The average recovery rates ( n=6 ) of the above compounds
were 101.8%, 101.3%, 98.2%, 104.8%, 99.9% and 89.9% with RSD of 6.4%,2.6%,2.7%, 6.1%, 3.8% and
5.7% , respectively. The contents of benzoylmesaconitine,, benzoylhypaconitine , benzoylaconitine , mesaconitine ,
aconitine and hypaconitine were 7.095-7.366, 1.007-1.214, 0.594-0.742, 1.261-1.438, 1.492-1.578 and 0.135-
0.163 ng- g, respectively. Conclusion: The method can be used to determine the content of six diterpenoid
alkaloids in Fuzilizhong pills. The present study provides a scientific basis for the quality control of Fuzilizhong
pills.

Keywords: Fuzilizhong pills; monoester alkaloid; diester alkaloid; benzoylmesaconitine ; benzoylaconitine ;

benzoylhypaconitine ; mesaconitine ; aconitine ; hypaconitine ; LC-MS; QDA mass spectrometer; quantitative

determination
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JEBE (4L 5 111794-201303 , 4 ) 98.8% ). A H ik vk
193 JE A (HE5 111796-201303, 41 fiF 97.5% ) & H
e 12 Sk e (15 111795201303 , 41 )& 96.3% ) F)
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A,02% TR /KVETR (FH = 2 W pH 6.2) i 3
AH B, Bf BE B B (0~44 min, 21%A — 31%A ; 44~65
min, 31%A — 35%A ), i 1.0 mL+min™', 28 1 :4
I3 HEA R RE A, A 30 °C, ERER 10 pL; R
FAL IS 25 15 U (ST ), 1E B F A6, P60k 5 7
W (SIM ), B HE 1.4 kV, 5 T E 600 C,
HESLHL R 15V, RL m/z 574.0 (4 H R R 23k L ).
m/z 590.0 ( 2= FH R 24 3K i ) m/z 604.0 (4 Bt 2
KA ) A1 m/z 616.0 (R Z3K68 ). m/z 632.0 CBT 53k
Bl ) m/z 646.0 ( L5 3L88 ) e 2+

22 IRA X RRSESAE R R B PR IO IR R
FRBE YR 2 3k TR 10.05 mg, A FF R 2 3K IR 10.35
mg , A H Sk R 10.19 mg, 3L 9.96 mg, Hr
539k 10.12 mg K 53 10.40 mg,ﬁlﬁl# 100 mL
S, I 0.01% R H BEA s f A e 2 20
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Fig.1 SIM chromatograms
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Fig.2 Mass spectra of six alkaloids
Y=8.361 x 10*'X-9.996 x 10*
Y=8.717 x 10°X-4.386 x 10°
Y=1.013 x 10°X-1.678 x 10*
Y=1.522 x 10°X-6.099 x 10*
Y=1.565 x 10°X-7.426 x 10*  r=0.999 5
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Tab.1 Results of sample determination

% 4 (content )/ ( pg-g")

v b
(S:i:;e ) P REPN A AR R S D ARt 5 3K Bk VBT 5398
(benzoylmesaconitine ) ( benzoylhypaconitine ) (' benzoylaconitine ) (mesaconitine)  ( hypaconitine ) (‘aconitine )
13011190 7.231 1.034 0.621 1.368 1.556 0.163
13013497 7.095 1214 0.742 1.438 1.492 0.135
13012969 7.366 1.007 0.594 1.261 1.578 0.157
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