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Simultaneous Determination of Lovastatin and Lovastatin Acid in
Fermentum Rubrum and Zhibituo Tablets by QAMS
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[ Abstract]  Objective: To develop a method for quantitative analysis of multiple-components by single
marker ( QAMS) for simultaneous determination of lovastatin and lovastatin acid in Fermentum Rubrum and its
preparations. Method : Lovastatin was used as the internal reference substance, and the relative correction factor
(RCF) of lovastatin acid was determined by RP-HPLC. Then the QAMS method was established for simultaneous
determination of the two components. The durability of the established method was verified with varying HPLC
instrument and chromatographic columns. Then the accuracy of the QAMS method was evaluated by comparing the
contents of lovastatin acid with those obtained by the external standard method. Result; The RCF value showed
good durability for both lovastatin and lovastatin acid. There were no significant differences between the quantitative
results of QAMS method and external standard method. Conclusion: An accurate, rapid and highly durable QAMS
method has been developed for simultaneous determination the contents and locations of lovastatin and lovastatin
acid, so as to provide reliable basis for the application of QAMS method in quality control of Fermentum Rubrum
and its preparations.
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Fig. 1 Structure of lovastatin acid and lovastatin
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Fig. 2 HPLC chromatograms of Fermentum Rubrum and Zhibituo
tablets
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12 h B PEREISE , 25 R 1% A Ml 7T 6 T AR A RSD 7y
54 0.5% ,0. 8% , ¥ Al A 7T 2 U T AR i) RSD 43 Jjl]
H1.0% ,0.9% B 12 h AL S AR E 1 R 4F .
2.4.6  fAERIEEE R A AR IR S 2n il 2
ARG 06 % By R 45249 0.2,0. 1 g, AT 6 53, 7333l
G B A 3 0 BRI, % 2. 3 T 5 vk A it
T2 VR, D 3 AR A 7T RN Al 7T R 1Y €5 3 UG T
LIRS R 45 R 1,2, s R Bos, 40
it 245 vh 3 AR AL 7T R R Al TR 4 - 24 A [l i 4
~101.3% ,99.0% ,RSD 0.8% ,1.3% , ig Wb % i
AR A 7T R Al T R B P SRR ]l 3R R
98.6% ,97.2% ,RSD 0.9% ,0. 7% , 32 W] J7 ¥ 1 &
R

2.5 HHMACIE R 7 K P E LR IBOR [
e B2 R B X IR VE W, o i) D 9 ARl 7T R
(lovastatin acid, LA ) F1¥% % 1t 7T (lovastatin, LN ) ¥
kT AR, AR R Y el A 5 R R Lt L LA
WAL TT S A bR, AR e DO o e i U T AR (A)
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F1 OHMELZRPEEMITERERNE
Table 1 Results of recovery test of lovastatin of Fermentum

Rubrum and Zhibituo tablets

WORER RERR R A AR M P RSD

Ffh /g H/mg /mg /mg /% / % /%
AN ] 0.2058 0.457 0.400 0.858 100.3 101.3 0.8
(FEEFM) 0.203 3 0.451 0.400 0.856 101.3

0.200 1 0.444 0.400 0.850 101.5

0.206 5 0.458 0.400 0.861 100.8

0.204 0 0.453 0.400 0.858 101.3

0.207 2 0.460 0.400 0.871 102.8
JELAZH 0.1008 0.344 0.300 0.643 99.7 98.6 0.9
(1505024) 0.1012 0.345 0.300 0.639 98.0

0.100 4 0.342 0.300 0.638 98.7

0.100 7 0.343 0.300 0.638 98.3

0.1015 0.346 0.300 0.644 99.3

0.101 1 0.345 0.300 0.637 97.3

F2 AHMELZRPEEMITEREKENYE
Table 2 Results of recovery test of lovastatin acid of Fermentum

Rubrum and Zhibituo tablets

o BUEER RERR AR WS E EYR TI4E RSD

i /g H/mg  /mg  /mg /% /% /%
i 0.2058 0.183 0.200 0.381 99.0 99.0 1.3
(Fm#HRM) 0.2033 0.181 0.200 0.374  96.5

0.200 1 0.178 0.200 0.377 99.5

0.206 5 0.185 0.200 0.385 100.0

0.2040 0.184 0.200 0.383 99.5

0.2072 0.182 0.200 0.381 99.5
Mg b A 0.1008 0.030 0.030 0.059 96.3 97.2 0.7
(1505024) 0.1012 0.031 0.030 0.060 98.0

0.1004 0.030 0.030 0.059 97.3

0.1007 0.030 0.030 0.059 96.3

0.1015 0.031 0.030 0.060 97.3

0.101 1 0.030 0.030 0.060 97.7

Luna € (4. 6 mm x250 mm, 5 pm) (45 £ % %6404
B 70 5 T D 5 8 L 3 0 R
7R R A A F B 75 RCF 1 2y 1,947, RSD
0.9% , F ¥4 1 L 1T A 1L 7T P HIRY B I P
Tt P B4

2.6 FRINALSNCLIVESE R 0 R0 5E BRI AT
X BR ] FLAEC 306 7 90 5 B0 AR 90 0 9 TR 55
P 23 T AH X 90 6 1] L Cretention time
ratio, RTR) X {1 7T 12 9 € e 7 5 (. 50
4 TR i) HPLC (38 68 AE L3 1R AT 7R
RTR A2 & O, 45 P4 {E 0 0. 582,RSD 1.3% ,
WA 3, I LB € R E 1 RTR LA B

3 HPLC JU7E & Xt 77 B 0948 X4 & IE B F Fn 46 31 4R B
Table 3 RCF and RTR of lovastatin acid by HPLC determination

on various instruments and columns

& uSEEs RCF RTR
Agilent 1100 Agilent TC-C ¢ 1.948 0.583
Hypersil ODS C 4 1. 967 0.576

Phenomenex Luna C g 1.931 0.592

Agilent 1260 Agilent TC-C ¢ 1.947 0.583
Hypersil ODS C 1.939 0.577

Phenomenex Luna C g 1.944 0.589

Shimadzu LC-20AT Agilent TC-C 1. 940 0.568
Hypersil ODS C 1.922 0. 590

Phenomenex Luna C,q 1.983 0.581

G B E A 38 T B AR 0 (3 D ) SE AL
2.7 —MZL SR AN E ST R LR H6
HEASTR] 7™ Hby i 21 il A0 3 HE AR 06 2 F B, 4% 2.3 T
I A A A R, 00 R R AR I A — T 2
P TSR P i A 7T 0 A TT R Y A, 4
R 4. B -4 56 45 2R W, W FR 7 5k B S 4
B IO E T2 5 (P =0.89 > 0.05) , B — Ul
ZVFk ] T 20 B FE R R B 22 g B AR
[TEhe

R4 OHRAESER RIEEMITIREAMATRUE

Table 4 Contents of lovastatin and lovastatin acid in Fermentum

Rubrum and Zhibituo tablets %
y Wt fla 7T ¥ AT R
FE i E R Shbiik pryven

7 QAMS
2L il (WL K ) 0.114 2 0.032 3 0.032°5
LM 2541 (L BEEIM) 0.1210 0.023 1 0.0229
2ol (I R ) 0.177 8 0.079 9 0.079 3
o (IR FER) 0.120 7 0.041 2 0.041 3
2Ll (HE AR M) 0.2221 0.089 0 0.088 6
ol (R M) 0.207 5 0.077 4 0.077 1
g2 B (1412030) 0.313 3 0.027 2 0.027 5
g 2 B (1505024) 0.340 9 0.030 1 0.0310
fE 2 B (1511015) 0.339 4 0.030 9 0.030 7

3 itig

WAL TT A AL TT R 2 5 21 h D RE A AH O
A S BRPAEPE ), 25 PR PR 2 . B TR AR AR TT
X T it A 2 PR TR SE R 2 15, BOAS SCHIESE 3k %
AT S AR, 57 20 B R R 2 A R Y
— M2k,

X AR AL TT B At 7T 1R 68 B v TR R A T A
KA, S5, PO 1) dig R M 24 7 238 nm,
ey HPLC 73 A BRI B 1 o 28 % I ik i e |

- 77 -



523 B S )
2017 4£3 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol.23,No.5
Mar. ,2017

O3 R LA R 03532 A7 I 18], 08 i s AR SR AT T 9 e A
it a5 REW, 7 Cy M @4 B, UL 2 E-
0.01% WML /K (60 :40) Ay i s A, 3% A AL 7T 5 3% £&
T T TR B9 0 B B X 9 2 E B r AT O 2R, HEAT R
B i 5 3 e T R LA €038 £ B I 1), 5 0 HPLC
oy B R S AR 25 A

TEARAL @35 73 7 26 18 T, ik — 20 R A [F] 54 56
= Agilent 1100, Agilent 1260, Shimadzu LC-20AT 4k
3 WA G AL L K 3 AR [a] i B Y S B (35 A
XHE AL TT 5 3% A 7T IR B9 RCF I 5 i FH 4 47
THEE IR T — I 2Pk 5 A bR vk D e 45 SR Y
—ErE . HUOREW AR IE N T E A M R,
Z VT SR IE X T 2L B FG i) 790 ) 3 A fb 7T R 5 R
I 45 2R T 3 25 5, U — N 22 9 ] L[] s 30
SE L1 1 K HE ) 790 T AT 7T R B

2 25 R W, (e G e 2 7 vb m] [ IR A HY 3% £
fBTT IR IS AT, — 3% /) B r B 295 1210,
3 ) 590 A 35 A b 7T AT T A A A BR JEE 2
SKBIRAET 2.43 mg- g~ o A 7= H.21 M 25 4F of
P8 A AT A IR A 7T 1R 5 2 O S RO, 3 S A
0.11% ~0.22% #1 0. 023% ~0.089% , 5 5| & i 1%
VTR By & 22 Sl O 3 A% . A AL LA AR Al VT
I, R R AR A 21 i 25 84 75 5 2015 4R (P I
24 ) B A3 A 210l O B o 2R (= 0.22% ),
Ll 7R A0 R S SR 7 21 i 245 B 1 % e fl 7T 5 3% £k
TR 55300 2 0. 258% F11 0. 311% , 9 /2 €
Fel 24 i) B 1 & B BRE BEOR . LIRS A R R
Wl AN R T2 40 T AR RO L0 i 25 i 22 5 3%
TEIS A TT R & B LA 22 S 5 i, DAL, T B )
SE A TT RN A 7T R 5 1 T 2Ll B 5 Y
Jot ) B RS BR B
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