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Simultaneous UPLC-MS/MS analysis of lovastatin and

its analogue for functional foods
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Abstract: A ultra-high performance liquid chromatography-

tandem mass spectrometric (UPLC-MS/MS) assay method has
been developed and fully validated for the simultaneous quantifi-
cation of lovastatin, simvastatin, mevastatin, lovastatin sodium
hydroxide, dehydro lovastatin. The samples were extracted with

methanol and separated on a Waters Acquity HSS T3 column.
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The mobile phase consisting of 0.1% aqueous formic acid solution

and acetonitrile using gradient elution at a flow rate of
0.3 mL/min. The positive and negative ions were scanned simul-
taneously. The multiple reaction monitoring (MRM) mode was
used for detection. The results showed that the five compounds
were separated well within five minutes. The limits of detection
and the limits of quantification were 15 pg/kg and 50 pg/kg, re-
spectively. The recoveries were between 94.6% ~105.7%, and
the relative standard deviation of the methods were lower than
10%. 17 batches of hypolipidemic health food were tested by this
method, lovastatin, lovastatin sodium hydroxide salt and dehydro
lovastatin were detected in one batch of samples. The method was
simple, rapid, sensitive and accurate, and it was suitable for the
rapid determination of lovastatin and its analogues in functional
foods.

Keywords: ultra-high performance liquid chromatography-tandem
mass spectrometric ( UPLC-MS/MS); functional foods; lovas-

tatin and its analogues
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1.1 #R 5
WARMTT 3 AR ATT 3 AR AT - BLAE S 100 pg/mlL,

# B/%.UPLCMS/MSEMUERBE®PELMTRELLY

1 mL, 3% [# First Standard /A 7 ;

FR I AR AT Al E N 98.0% .1 mg, 3£ [ First
Standard 23 7 5

WARAMIT BB Eh 4 FF 9 95.2%,10 mg, 3 [H First
Standard 2% 7 5

Wi 2 )i : HPLC %, £ [ Merck 2l

17 F 4y B o ol B PR A - T
1.2 UEEE®

VTR AN - Waters TQD #Y, 3£ [F Waters 23 7

@3 # . ACQUITY UPLC HSS T3 %, 50 mm X
2.1 mm,1.8 pm,FE[E Waters A #];

R 2K A - Milli-Q B, vk [ 25 JLH 4 1) 5

FLARUENE:0.22 pom, KT HEE 525G 508 A BR A ) 5

AR P 45 : Talboys B, 1 22 3% 52 I B 4 Ik 0 A
FRA T

B B D Pl Avanti JXN-30 #, & Beckman
Coulter 2~ ] 5

B KT : ME204 BL, Mg 8- 4T 7 2 A8 FRA A 5

B A P TS VERS S 180H Y, 48 [H Elma 237,
1.3 FHik
3.1 ARV WA RCH) 2 K % HEIR 800 pl ¥R 2K
100 pg/mL & FRADTT S ARARTT SRR T 10 mL %5
TR R RS B B A 2 10 mL, Fe IR EE N 8 pg/mL
MUEABRIA I . FHIH BRI 1 me 255 50K AR AT, IR 44 7%
10 mL %5, & 4 BCHR E O 100 pg/mL b5 i
W FRBUS AR AT R RN EE 4 mg, W BRI . e A 5]
10 mL, B # BE 2 400 pg/mL AR HEVE W . b E AR
AR A5 0 B
L3.2 HmATAH 2% (E A S F2010]114
S0P BT Ak B T 3 0 LA et vt bR e g o T e
HAEYH LIRS TR W R — ) IR R
5o [EARIR AR OR b 0 B S R AR R ST R AR
BURSIHRE 1.0 g, BT 50 mL 28 & Ji i, m A F e 2y
40 mL, IR 2) . #7540 B (I &R 800 W, it R 37 kHz)
30 min, Ui, i ¥ Y BE E A B ) B S uE . i
0.22 pm JER, £ H .

25 P BT R 8 PR A 1R 3 L O SR O DA
PRI AL B 7 2 15 B A E AR
1.3.3 @ m RO &% & RA ACQUITY UPLC
HSS T3 8 #: (50 mm X 2.1 mm, 1.8 pm) 4 [ % A ; 9
SH A KNG TS AH B Ry 0.1%6 HY R 7K 7 - v I i
24:0.0~ 0.5 min, B A £ 3¢ 90%,0.5~ 1.5 min, B #f
90% ~5%,1.5~3.0 min,B A {f£+F 5%,3.0~3.1 min,B
# 5% ~90%,3.1~5.0 min,B 4§ 90% ., H:ifl 35 C ;i HE
i 5 pLs i 0.3 mL/min,
1.3.4 B B FUR BB IR R B
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Table 1 Parameters of MS/MS forfive compounds
AL /XS R BT On/o FEFOn/2) HEFLHLE/V  REfEfE R/ eV
AR AT EET 405.2 199.17 ,285.1 24 12/10
FE AR AT E®T 419.2 199.0* ,243.0 26 12/12
FEARALIT EET 391.2 229.1* ,185.2 32 16/12
EFRIEIE AT EET 387.3 199.1% ,285.2 28 10/8
& A VT R IR 4R B ¥ 421.3 319.2* ,100.9 48 16/26
oo ERET.

2 #ikG5ie
2.1 FEEG®RK

S HIUE Bl 2 43 K e B 1 g/ mL 1 5 FhAR ol &
AN TR ERERMBT 20300 5 Fifb & 1T — R
JB R 53 AT RIS ARATT AT SRR AR YT R R
ARALTT SR T IE B8 4 R AT 2 e 7 5 o 3 AR A YT R R fh R
SR FHIE 970 85 450 1 vl 7 34 0 o B ) SRR R R B
FHE T WOR S BT 2055738 7 i
T R AT R BCE R H T 2 X T T |
T A A AL TR Al FRE R o S O 2 0 A O B I
IR KA A5 W e TS 45 1 L3k 1
2.2 WHEEGRK

TR IR 2 23 5 T W T | A B R B RO
LC-MS/MS 43 #7 v 1E 8§ F 8 =3 3 5 in F R L 47 8 38 2
WM K B 5 HE R 9% vhdh ok 38 w8 88 1AL A5 L i o s
SRR RS Bk B B . AR EE T K+ 2.
0.1% WERKIEI + M K+ B 0.1% B K + B Bk
TR BIAHES 5 B EH ARG G P 8 TR 1 e Rz 5 B R 0 i 0
o GERFMILL 0.1 % B MKV W+ S G 1 i s Al B . 5
Fp AL A 0 00 o B 5 v W T AR B EL X R . 38 % 88 T T R
0.2,0.3,0.4 mL/min B} (& 3% &, &I 0.4 mL/min B 1§ JE
BRHRGEE & HREEALT 0.3 mL/min 54
TR F AR S R H 0.3 mL/min . 5 Fifk
YRS T RE LA,
2.3 ERMA

UPLC-MS/MS J& & 1 7 it A I 08 4 2 i b AR 35
T2k Py v g FAS I g = AR 30k A R I =X RT AR A S T K
L5 3 A I YA AN R, S5 RN ME . S BRAG T
MBL TN R 80 % ~ 120 % I o] Z W, AR IKFE T 3
TS [R) 25 8 1 8 o i O i £t o obR e 3 . 1 IR 3 [
PRIIURDD () LSRRV, . IR 25 SRR L5 R L G W TE 3 B
R TR) 35 S5 v A 358 5 A0 149 Ry 80 96 ~120 %6 i 5T A T LA
2L

2.4 FEFWIE

241 ERMEVER KPR Ko PR WE ) — R 5 R A
JERIAREI TR 1.3 B9 A5 0F R BEAT DI - LA WA B O 2 A
B o AL 0 T R 2 O B A B 2 T R PR D AR S Bl
WIBRATE— BRI A 2l RIS R MK R
Bd>0.99. B 3 55 W L i <€ H bR AL & 9 A R R 10

505 W L 8 H AR 0 E R 5 SR L3 2,
100 253yt AT RS
0 . .
05 1.0 1.5 20 2.5 3.0 3.5 40 45 50 55 6.0
100 ¢ 283 SefifyT
0 I I I I o I I I I I ]
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Figure 1 Total ion chromatograms (TIC) of five

compounds
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Table 2

Linear ranges, linear equations, correlation coefficients (), limits of detection (LODs) and

limits of quantification (LOQs) of the nine hormones (n=26)

R/

Kt B LOD/ R LOQ/

L9 4 75 e e iy £k U AR AR AL
(ng+ mL™ 1) (ng* kg™ (pg+ kg™ H
EARALTT 1.0~500.0 y=2 056.82+113.1 0.997 15 15 50
FARABIT 1.0~500.0 y=897.81x—18.5 0.994 88 15 50
FARABIT 1.0~500.0 y=3234.12x+567.1 0.997 33 15 50
PRIV AR AT 1.0~500.0 y=3 117.02+250.5 0.997 48 15 50
AT F2 R A £ 1.0~500.0 y=262.820+0.61 0.996 97 15 50
R 3 5 MULEWRI IR E B R KA R AERE
Table 3 Spiked recoveries and relative standard deviations (RSDs) of five compounds
A WIS/ RN MR TR [ 1 55
(mg kg™ ') PHEYE/ %  RSD/X% FHEIE/ % RSD/Y% PEENLEE/ Y% RSD/%
0.05 97.3 4.5 99.4 4.2 96.8 2.8
AT 0.50 97.8 2.2 98.8 3.9 97.4 1.8
1.00 99.7 3.2 98.7 3.5 98.5 4.4
0.05 96.4 1.8 102.6 4.7 98.3 1.9
F AR AT 0.50 98.6 4.3 98.5 3.7 95.7 2.3
1.00 96.8 2.4 96.4 4.5 98.0 4.1
0.05 96.5 4.1 98.5 3.5 96.9 1.8
FARAMTT 0.50 97.4 4.3 97.0 3.4 94.6 4.9
1.00 97.0 5.0 99.4 4.6 92.2 3.6
0.05 95.1 1.7 97.8 3.8 100.8 5.7
FH I ARATT 0.50 96.2 4.4 98.9 3.6 99.8 1.9
1.00 98.7 5.6 99.8 1.5 102.6 2.0
0.05 99.1 1.9 99.8 2.8 100.7 1.7
AL TT R AR B L 0.50 98.2 3.4 97.9 1.6 99.2 2.9
1.00 105.7 3.6 101.9 1.9 102.6 1.0

2.4.2  FEMEICR G E  $#% 0.05,0.50,1.00 mg/kg
3 AN BTk B KT A FURE AT S s A IR
TN AT AE 6 W, i B J5 vk HEAT R o 31 35057 2y [
WO TR 2 . 2 3) 5 5 L 2
2N 94.6 6 ~105.7 V0, M X bR ff i 22 <10 %60 i TR Y
I3 s 258 AR XS A 9 i 22 15 A 5 0 10 oFE 40 85 RORS  E
T ER
2.5 EEREMENER

A 3 50 A Y el B B o B S AR AR R R 17 itk 2
SRR S i RO Tl R BT A A o 0 AR A YT AR A YT R
BRANER 2R IR R AT S &2 S0 1 800,00, 11,13,
0.12 mg/kg.,
5 ik

A g5 F] UPLC-MS/MS [ i il 7 {7 & v 5 Fh

W PR T R HC 2K (DL 7 B T B L R 6 9 O 2 2 0T
225 SR 2 W 8 T M IR AT L R R
VB« O A AL S T 4 o 9 A AT B
O R L (FLAS IR 0 A X I B B 7T 2%
9 5 T B AR 0+ 4 T T L 0 — A8 £ 5 o R e K
(AT 2 40 4T UPLC-MS/MS il
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