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Comparison of Total Daily Doses of 16 Active Components in Three

Dosage Forms of Fuzi Lizhongwan
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Medical Sciences, Beijing 100700, China)

[ Abstract ] Objective: To compare the total daily doses of 16 active components in big honeyed pills,
concentrated pills and tablets of Fuzi Lizhongwan. Method: Three dosage forms of Fuzi Lizhongwan were prepared
according to the process described in the literature. RRLC-QqQ-MS was employed to analyze the contents of 16
active ingredients with mobile phase of 0. 1% formic acid aqueous solution-0. 1% formic acid acetonitrile solution for
gradient elution, the separation was performed on a Accucore RP-MS column (2.1 mm x 100 mm, 2.6 pm) with
a flow rate of 0. 3 mL+min "' and the column temperature at 30 °C , the mass spectrometry condition was electrospray
ion source, positive and negative ion switching mode for detection, multi-reaction monitoring mode ( MRM) for
scanning. The contents of 16 active ingredients were calculated, and the normalization arithmetic method was used

for comparing the total daily doses of these active ingredients in three dosage forms of Fuzi Lizhongwan. Result:
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Processed products of Aconiti Lateralis Radix Praeparata were used as raw powder in preparation process of the
three dosage forms, so there was no significant difference in the contents of six alkaloids in the three dosage forms,
while the contents of other 10 active ingredients from Zingiberis Rhizoma, Codonopsis Radix, Atractylodis
Macrocephalae Rhizoma and Glycyrrhizae Radix et Rhizoma Praeparata cum Melle were significantly higher in big
honeyed pills than those in concentrated pills or tablets (P <0.01), due to the differences in the extracting
solvents ( ethanol and water) and ethanol concentration, the contents of other 10 active ingredients between
concentrated pills and tablets were also significant differences. The total daily doses of these 16 active components
were 18.764, 17.530, 5.676 mg in big honeyed pills, concentrated pills and tablets, respectively. The
concentrated pills exhibited the highest normalization arithmetic score of 0.717 5 compared with 0. 605 4 and
0. 312 4 separately in big honeyed pills and tablets, it was mainly owing to the maximum amount of raw material per

day in concentrated pills. Conclusion: The total daily doses of 16 active ingredients in the three dosage forms of

Fuzi Lizhongwan are significantly different caused by preparation process, prescription and dosage.
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245 31 S MUST-14062208 , MUST-14052315 , MUST-
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MR A P B AR A R A A, S 5 5 8 130215,
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2.1 OR[EFIRIE 2oL il & R R
N0 B S b R AR FRIR B IR 116 ~ 118 C
SR A OGRS FR/NL, R AR, BT
2 ZH KM, WFRERITR K A2 B8, KR
RS, BB 5

2.1 BEFEPOLRE RS R A Ty e, sy
SIFR BRI 100 g, 22 100 g, 42 200 g, H AR
150 g FIH HL 100 g, i, & F05 0 , 15 2 40 8, 1R
A, M. 55 (650 g) R B HGR &), 14 A i
1.294 kg, % H .

2.1.2 FFFEP LR B D5 i, oy
SRR 100 g, H L 40 g, By, o 15 0, 15
N AiHy , %5 H ;T2 100 g, 562 200 g, FIAR 150 g, #)
e, i S0 S ERLE, UL 70% B2 3.5 LOoREH,
Fie B 2015 A i H [ 24 ) B SR i B R i R
TR BB ML IR 24 h J5 AT B 0, BB Ik
4519 BNEE & BOH REAR 60 g, 435 10,
8,8 M E /K AL, B R 2 h, & I W, U A,
PO 2B R EIRRE HRERE SR
TR H A 40 R 0z i AL, 15 0 418 g,
#Ho

2.1.3 WFERR LR RS HAR T LB, 23 AR
BRI R 100 g, #5105 0, 15 400k, & 5 HOsE

2200 g FIH E 100 g, fin 8 £ K Bl 2 Ik, BHIK
2 b, B IF R, U8 A, B VR K T v 4 R R T 2%
100 ¢ F1 FI AR 150 g, ¥y 8, i — % i, 74 4 B, din
60% LW 3 L gEAT & 0, WA B W, W% M i 2
B KR AR RO, 5 R AR AR IR A, TR
oy e LA, I BOUMURE , I 1% B RS R B A O 11
SR R R L B 7 3 b R, i 29 0.35 g, 4%
1491 v, & H.

2.2 RRLC-QqQ-MS 43 55144

2.2.1 o 3 & 4 Accucore RP-MS &, & #3
(2.1 mm x 100 mm,2.6 um), i shHH 0. 1% H g 7K
W (A)-0. 1% W R L )E %W (B) B Bk it (0 ~
3 min,15% ~55% B;3 ~9 min,55% B;9 ~ 12 min,
55% ~ 80% B; 12 ~ 12.01 min, 80% ~ 100% B;
12.01 ~ 13 min,100% B) , i3 0.3 mL-min ",
30 C,

2.2.2 i sRfF MR IR (ESD) , BAEH
JE 4 kV, 546 ) 310 kPa, TR 300 C,
FHRATH 11 Lomin ™' SRR 22 5 W il A
F(MRM) ,iE  fgg T U1 A1 1 07 X, # L &
MRM 2% L3 1. RRLC-QqQ-MS i UL 1.

®1 WFEPHRP 16 NFEHRSH MRM S#

Table 1 MRM parameters of 16 active components in Fuzi
Lizhongwan
g I

5 m/z m/z oy /min
MR iF o 268.1 136.0 80 50 0.831
H ey i 417.0 255.2 100 10 4.087
FH B HEM 1IE 590.3 105.0 160 45  5.283
7% FR I 2 3K 5 iIE 604.3 105.0 95 50  5.541
KBRS LM IF 5743 542.3 115 40 5.665
H®EER W 257.1 137.0 105 20 5.994
L 3k iE632.2 572.3 100 45  6.052
L 3Ll £ 646.3 586.3 105 45 6.287
VEEB iE 616.3 556.3 115 40 6.292
HER iE 823.5 453.4 160 10 6.468
SH R iE257.1 137.0 105 20 6.735
6-LHE E317.2 217.3 145 16 7.542
SRR F 249.2 231.1 55 12 8.107
HAR NI 2332 151.1 95 10 10.047
HARNE T E 2311 1850 85 16 12.014
HER R i 471.4 317.2 45 20 12.372
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RRLC-QqQ-MS chromatograms of 16 components in big honeyed pills of Fuzi Lizhongwan
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2.3 RS AH A S O T T R T, 5 0 ol BBV A AL B A RS L PR . o ol B

FE T T % Sk T, 4 FE G 1% S D, 2 Y oK 1% 3k R
B, R 2 BT Sk B, Sk B, RS SR, R, R
Hﬁ%%,@%iﬂi%?,éwkmﬁﬁm FHARNE T, BARK
P T, H 0 R R Ay % IR O i, RS % B, 43 i R
J ] % S e B S 120.0, 1 008.0,92.4,53.0,
64.8,68.0,204.0,5.9,18.5,130.0,161.0,149.0,
102.0,149.0,136.0,52.0 mg- L~ i X HR 54 V4 i o
A3 BIAE B B A 16 AN X R A BGE =L IR AL N
B R ) ol e B AR Yk Sk 0. 060 0,5. 040 0,0. 462,
0.088 4, 0.324 0, 0.680 0, 0.029 1, 0.006 6,
0.092 4,13.028 0,0.115 0, 5.952 0, 0.408 0,
0.496,0.340 0,0. 130 0 mg-L ™" IR & % I8 5% e
T4 CokFitkfEE .

2.4 fHKSEWR A H A IO T3 PO R LS

2 MFEPALPICHMEBEERINEEXRER
Table 2

REIL 0.2 g WA AM AL 0.05 g, i F kK2
0.05 g W& PRE, B T HIEMIE T A% m A
i 50 mL, FR5E it ,25 CLL R A AR 1 h, i,
FEFRAE 5T &, AT B kb Ok Y BT i, BR 5,
0.22 pmffFLUEMEE i, LR W, RPA5 .
2.5 JiikeaEsR
2.5.1 KMHEXRFZL HERK2.3MTNRES
Xof S VS VR A, 4300 #% 1,10,20,30,40,50 £5 5
*;ESZ??UJ%E{Z%FE’J{E& X BRGSO, % 2.2 T
FAF I 5 o LAV T FR R A B BT VR R A A
MT o2 il A o ot 2k, A9 & 4 0T S T R R R R N
o KX FR AT JBT S VAR B AN DR RS, M E MR L (S/N)
%jﬂl Jy 3,10 BF, A3 A W B (LOD) Al E & KR
(LOQ) ., %2,

Investigation of linear relationship of 16 active components in Fuzi Lizhongwan

4y FRAEE r LT gL LOD/pg-L™"  LOQ/pg-L~'
JR 35 Y =3997.6X +6.104 9 0.999 8 1. 200 ~ 60. 00 0. 145 0. 483
HE Y =845. 15X +16. 684 0.999 8 100. 8 ~5 040 0.785 2.615
2 R T 1 3k B =19 238X +56. 656 0.999 8 9.240 ~462.0 0. 128 0.427
2 R 3 R, Y =24 844X +17.108 0.999 8 1.768 ~88. 40 0. 082 0.274
2 R 12 3 SR, Y =24 181X +68. 046 0.999 8 6.480 ~324.0 0.018 0. 058
R Y =9 009. 3X +189. 09 0.999 8 13. 60 ~680. 0 0.814 2.713
1 Sk B Y=12767X +2.703 5 0.999 9 0.582 4 ~29.12 0. 035 0.115
13 3 Y =19 072X +0. 894 6 0.999 9 0.132 9 ~6. 646 0. 007 0. 024
53k Y =22 114X +10. 135 0.999 8 1.848 ~92. 40 0. 022 0.072
H R Y=2047.9X +1 118.8 0.999 8 260. 56 ~ 13 028 0.372 1.238
B Y =30 198X +64. 962 0.999 8 2.300 ~115.0 0. 105 0. 350
6-E % Y =5.544 3X +2.660 5 0.999 7 119. 04 ~5 952 8. 349 27. 830
H AR PR I Y =2 813.0X +19. 492 0.999 8 8.160 ~408.0 0. 435 1. 450
HARNAE I Y =3922.7X +9.700 9 0.999 8 9.920 ~496.0 0.388 1.292
EE NI Y=2041.5X +6.922 7 0.999 9 6. 800 ~340.0 0.425 1.417
HRR R Y=5718.0X -1.575 7 0.999 9 2.600 ~130.0 0. 135 0. 452

2.5.2 Mm B ORS WOBOR G R IR WS
WL 2.2 TR SRR SRR 6 Uk, SRR AT, H
T 2R F R 2 Sk SR e, R R I Sk AR, R H R T
53 JE e, H R R RS Sk, Sk B, R kB,
R, FHER,6-ZHME, AARNEN, 1A NER
I, AR NER T, H &R W m AL RSD 433
2.4% ,2.5% ,2.1% ,3.0% ,2.2% ,2.4% ,2.7% ,
2.9% ,2.6% ,2.8% ,2.2% ,2.9% ,2.2% ,2.7% ,
2.0% ,2.8% ,F WK% L R AT

2.5.3 EHEMERAEK Elwd‘ﬁfﬁqﬂnjt%iwﬂ
0.2 g, 3t 6 ) KEHFRE, 1 2.4 TR J5 3 i & 4t

oW, 202 TR A I0E TR R, R, R
FH 6 125 K Dl , R I % S D, 248 PP O 1 3 i
B, HERE R BT S Sk m, B Sk m, IS S, H R
HEZR,6-ZHE AARNEL, AARANEE L, HARA
s 1, H FRER 0134 o &t 43 8 ( LA AE 25 13 t) 43 5]
1 1.747,2 557,62.48 7. 675,6.467,127.9,3.592,
2.387,28.15,4 785,20.52,641.8,212.6,42.21,
245.3,2.258 pg-g ',RSD 229K 3.7% ,1.8% ,
3.2% ,4.0% ,3.3% ,1.4% ,3.3% ,3.5% ,2.7% ,
2.2% ,4.4% ,0.3% ,3.0% ,3.2% ,4.8% ,1.2% , 3%
HZ T EE R
«21 -
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254 REMHKE WRErFHEPILKELY 2= LA AR E R R A, ) B I A B ) A R

0.2 g, K% FRE , i 2. 4 T F J7 ¥ 4 bl S s e,
TEHI 4 )5 0,2,4,6,8,10,12,24 h 4% 2.2 i F 4&fF
W A5 R, H R 8 H R 5k e, 4% H g
L3 36 S, R R R Sk TR, TR R B S Sk, 2
B, S Sk, AR, R AR, 6-ZHE, AR
BRI, RN I, AR N ER T, H 5 Uk R 0 1 A2
(g RSD 43 %1 N 3.1% ,3.3% ,3.1% ,3.8% ,3.4% ,
3.1% ,4.0% ,3.7% ,3.2% ,3.0% ,3.1% ,4.4% ,
3.8% ,2.6% ,3.6% ,3. 8% , 7 Wik i VA Wi fE 24 h
WEE .

2.5.5  JnEERDECREE: B TR P ILRE ALY
0.1 g K& FRE, BEHEMRIEHP, L0, Fn k3
A G B IR R 3 A R R, T
O R IR BT 5 S T mel, R P g Sk SRR, R T
WSk Rk, H B3R, B S Bk, Sk mel, IR 5 Sk i,
HER, B HEER,6-ZHE, AARNEL, A AR KN B
O,BARNES T, H &R ER X IR 5% (9 BB Fom A
s S AR PRI B R 2 e o 0.5: 1,11
AULS5:1) AP kB F17 3 i, #% 2.4 TR J7
] A& RE VSR, B 2.2 THOF S50 58, A Uk
o GERMRAT, H R, R B R Sk I e, R
L3y 36 e, R IR O  Sk R R, H R R B S Sk,
S, RSk, HAR, R HRER,6-ZHE, AR
BRI, AR NER I, HARANER T, H =R ER 0y -F 3
J0AE [ g 2R 4> 5 K 93.18% , 97.46% , 98. 12% ,
96.91% , 100.54% , 94.59% , 92.51% , 93.62% ,
97.34% , 100.69% , 92.66% , 92.28% , 90.77%
97.60% ,99.66% , 97.28% , RSD 4y % N 5.3% ,
4.3% ,4.1% ,4.2% ,3.9% ,4.4% ,4.7% ,4.4% ,

3.6%, 4.0%, 2.8%, 3.4%, 3.4%, 1.2%,
4.0% ,3.3% .
2.6  FESINGE MR AT BT HE 43 0 B BE

KRB AL AR AU 7R P i, 4 20 4 TR 7 3%
BB TR, 2.2 TR SR . O EDW LR
i £ TSR B3 B 5 W 8 LA 24 4 O B RS 4%
o, WA 30 2 MR R T BT AT #2 A
B HRA R (R RETTR), REALNEH 3
W, LR LU, AL 9 g, 4R e At 4 27 g
WA AL R H 3 0,1 12 50,4 8 L3 g, W45 K iR
PR 13,5 g0 AR EEH 3 W, BK 8 1, 4
Fi0.35 g, W43 KR A At i 8. 4 g PRI 45 AL
SRR AN )0 2L b 5, AT R R N A R T
A I, LR 40 BT 16 ARk S R A
« 22 .

T F AR N RS g R RE A A e A
SR, T AS fe X 250 W] REAT 2R D B o TR, ¢
F oy A BCEORE 16 A4S il 19 5 B BE AT 0 — e Ak
B RSP (M) LA MO R AR, X
3 Fof 500 L A A B IR R 16 AT P O Y B AR
PEATXS L, WL 4

M = A + B + ¢

-
16x | Y A7 16 x
i=1

3 3
16x [ YD’ 16x [y P’
1 i=1

KX A,B,C,D---- P 35 o B 7 B L 3 A
FR R IR b R L H AT BT Sk

BT 05 Sk RS 16 17 M) 10 R B L0
LET e
3wt

3.1 FRMA R 2015 AR RRQCH [ 2 ) 78 T
FHPLREAA R F S EWED T, 20 RE T
H B R R A B A AR v . B O B R
HAL G 24, L 22 R A W R 43 B R A AR A, e S
AR R I, A B ST X B R ) i A e
FE T o ASSCHEHCN Y 16 Al B BEA —
PG o BT ARG 3 OO B AR R 3 A R R
YA Wyt o] A3 Ik ek S IR W A0 i Ta 1) 6 5K
RAER AL IR e R G e, 2
2015 A 24 ) v il B 3T A Y A DU
SEARRR BT o H R v R 2 R = 2 R 4 B
A1 Z S, bk e A R
HRAT CH R R SRR R R R S O T A o
M EEFR LY . HAR AR AR AR R A BT
& PUEAL R E i R pvE T R g
[0, M2 EFEWS . %S PR 29
6-3 P HA A AL AT 4 S T aR R 7 R
(B E ALS . ARSI ST T 16 A TE M LA Y
B g 7k, R o 4 b 43 B B B R OIL R 2 L
WeAs JLA R B B R T ARG .

3.2 RRLC-QqQ-MS Hy & EAEAL™ i ik 46 4o
LT HEE- KRN HE-/K 2 R sh A R 42, I % 52 i
TNRFL 4> B8 0.05% ,0. 1% ,0. 2% ¥ /! g % 2, R
XA BRI R . 45 R R I NG M AR T H
B YR BhAR P H R R B B 0. 1% i, 15 20 A7
LAY B AR B e, SO R T 0. 1% HRR & G W
W 0.1% W /K% WAE M A, 1E . 7 2 Ff
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®3 MFEAAIHARERKF 16 MMERIHNRESFE (v £5,0=3)
Table 3 Contents of 16 components in three dosage forms of Fuzi Lizhongwan(x +s,n=3) ng-g -!
% REI E TN g
7553 1.751 £0.048 3 1.454 £0.039 5" 1.100 +0.029 8"
H ey 2542 +44.94 1 826 £22.83" 817.7 +12.17"»
5 P 7 12 S 61.52+0.777 5 61.79 +1.440 62.80 +1.741
R 123 SR 7.669 £0.212 8 7.733 £0.163 0 7.916 £0.176 0
AR PR 2 3K T, 6.542+0.155 5 6.440 £0.135 4 6.574 +0.140 6
g 128.4 +4.116 78.94 +1.695" 30.11 +0.624 9"
S0 3.569 +0.115 0 3.489 +0.076 0 3.706 £0.112 5
13, 3.5 2.350 £0.061 1 2.413 £0.071 2 2.405 +0.063 7
W30k 28.04 £0.713 6 27.99 +0.685 6 27.97 £0.616 5
H R 4799 +51.40 2523 £26.94" 1737 £20.61"%
SHEZE 20.41 +0.3315 20.01 +0.546 8 11.93 £0.263 9"
6-FE i 640.9 +19.54 416.8 +7.646" 297.5 £6.584"
FHAR BRI 210.7 +4.127 121.8 +2.823" 134.7 £3.214"2
EENRLE 42.18 £0.698 5 27.59 +0.560 7" 29.88 +0.805 2"
FH AR BRI 244.8 +6.036 149.9 4. 068" 180.4 +3.835"2
HEOR R 2.263 +0.048 4 1.272 £0.026 3" 1.140 £0.033 7'%

T 5 REAM LY P <0. 015 5 ¥ 45 JLAH LY P <0. 01,

*4 BASHARAMFEAAIMAEE 16 MFERS BAEMNITLL
Table 4 Comparison of total daily doses of 16 active components in three dosage forms of Fuzi Lizhongwan
H it/ g LAY/ 5)
.53
KE BN J KE I & B J
Ji Ay 7.31 9.39 3.54 0.036 8 0.047 3 0.017 8
e 5304. 02 5 897.37 1316.22 0.041 2 0.045 8 0.010 2
7 3 3k BB 128. 36 199. 56 101. 09 0.031 1 0.048 4 0.024 5
IR P 5 3% 16. 00 24.98 12.74 0.0310 0.048 4 0.024 7
P QTN R 13. 65 20. 80 10. 58 0.031 6 0.048 1 0.024 5
M 2 267.91 254.95 48. 47 0.044 9 0.042 7 0. 008 1
=8 7.45 11.27 5.97 0.0315 0.047 7 0.025 3
13 35 4.90 7.79 3.87 0.030 7 0.048 8 0.024 2
1 ST, 58. 51 90. 40 45.02 0.0313 0.048 4 0.024 1
H R 10 013. 37 8 148. 44 2 795.98 0.047 4 0.038 6 0.013 2
S 42.59 64. 63 19.20 0.033 4 0.050 7 0.0150
6-L P E 1337.27 1 346. 12 478. 87 0.042 7 0.043 0 0.015 3
ERENZE| 659. 46 590. 06 325.23 0.043 7 0.039 1 0.0216
HAR P T 132. 02 133. 66 72. 14 0.041 0 0.0415 0.022 4
HARNAEE T 766. 18 726. 19 435.57 0.041 9 0.039 7 0.023 8
R R 4.72 4.11 1.84 0.045 2 0.039 4 0.017 6

EE iR = W A P N S A S T S a1 W E 7 S )
Tt ]G T B R 2T W 7 i B, PR IGSR BBUIE | B
Y AR S8 b X B A7 43 1 MRML 25 1 33
A7 70k o 38 3 X8 BR Gt T WO T A B 1) B
TMFEF, IR T3 2 Bl eg 7 19 5 24 i R ilf
BAE . B A A B A T S IO (]
WA ) BEEUA T (HEE,70% A 50% HEE)
R (25,50,75 mL) FT4E O E] (0.5,1.0,

1.5 h) i 1 S A i 6t v o 6 7 1

3.3 il g L E By B A R e A A IR R A
HoL o S AR EE AT 3 R R A B 2 O
By BLEEAZY IR 3 b 550 B o 4] B 5~ 69 6 A A= W)
THR(UAGEIT) TR FEER, WEL3 T RE
LA 2GR 35 O TRy 24 T e 45 JU AR 3 22 0 i B
e g S AR P R U, TR e S SRR FITSCH
B 10 AN B, BR S H R R L R LS ik e L

.23 .

B
w
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Z AT 3 22 e, A A A R L iy & i 1

Fiw THRAR UM (P <0.01) o e i SL A Fy 5 B

B, T ZMEARER NS IS L, AR 4 LR - &

FE R FRA B8R 70% , 1 7 MWL £ T 60% LB, I

SLRN T2 ABAEAE 25 5, X A0 45 e 4 AL 6-22 9

ZomilEm THA(P<0.01) ,HREFP3AH

ARANBE R SR F S THRAAL(P <

0.01) ;58 S 7 e 4 b ok F S BE4R I, MAE 7 f) b

KK, BRI ERFE LT SRR ERS T

F (P <0.01) 5 H 507E e 4 AL 38 43 2R I ZK B B

3 B A 24 T AR R 70 ) 4 SR FH K R, ik

A H R CH R AR CH R R IR

R &R E S T HAI(P<0.01), 45 R R4ExRA

[Fi] 44 BB 7 f £ P AR R 3 B RE 5 RS 3 5 A 3 M

SrERREER . WL RATRE WS, E

T AB e di JUR b, 25 5 52 30 5% i) i G 3

B AT o 100 T B 300 P 20 0 91 e 5 DA R B A

RED1 AR 3 i) AL b G PR B S R 2 R

3 A0 B s B H IR a4 R R R AT

0, LAK B H R A B R R S e, TR T

H RO 2 A o S R . K L R i LN

AR H IR A B 16 AN B Ay 1R R 4 S R

18.764,17.530,5. 676 mg, J7— 1k 4k B J5 2% & 0 4>

4358 0. 605 4,0.717 5 F1 0.312 4, & 7% He 45 L

Worrm . bR Tl T 2025, b 5 4% 5 A

Ab T R AN R % U0AE O . &8 AN H Ik

FH Gt LA JORH B -3, 8 AL ok 4 LA 350 45 )

F2.1,3.2,1.6 g, BR WA LA ZY & i m

I, 78 SR AT [ 7 A 6] 550 B % He R, B T il 4 T 20 5

e, A2k 75 0 P o R I A B SR R R TR B

N H IR B8 i M o 0 T R S A 0 (E

5 5248 bR o AW ST a8 OCTE T [R5 A [ 57 284 iy

B2 R 28 T2 Ak T R R R S AN TR) T RS 1 B 43

22 5 A 2N A T AR A2 B R ) R AR

WA I SZ M, IF HAR S 1853 IF AN 58 U0 B AR oA g i

15 0, W WSO I B 43 A AT B R R TR T AR TR B

o, Ja B2 T AT R AR S, LB A 7] 7 AN [ 5

YA R B
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