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Fig.2 The axclusion inspection of detective method

A-10d 4 500 Lx destroyed by light; B—destroyed by heat; C—destroyed by 3% H,0,; D—destroyed by alkali; E-destroyed by acid.

2105 FESFMT ERARYEKEE Ut
VARG BE VAR % 20 L, 4> BIISE . 0 SR
ol VAL VIR ) € P R R AR BRI D 3 A%,
R I SR A P A St RS VR I A € ] e B
I 1o T BRI 20%~25%, UL B0t IRE T
R EE, SRILEL.

R BE R KN R (n=3)

Tab. 1 Detemination results of content and related
substances(n=3)
A T7 op [ 245 8 2010 4E RO _
o _ _ R
5 THEEAE/ RSD/ ME AR/ RSD/ gy
% % % % )
20131015 98.7 0.21 99.1 0.36 0.53
20140109 100.0 0.29 99.8 0.41 0.45
20140227 101.2 0.37 100.7 0.27 0.42
3 g

AW FCAE I 52 S5 o 3 R PRI T 2R
I H(0.01 mol-L™")-FIEE(80 : 20), FHEE-2 0.25%
SELEREER AN 0.1 mol- L™ MR — S AN (Fl R VR
pH=2.5)(65 : 35)LL J& FH I -0.5% UK & & ¥ Wi (60 -
40)3 FPimshAH, 45 R 3K B HEE-0.5%0K 28R % W)

(60 : 40)E A S AH B IR AR B e, o0 B BERT
RIBULR

FE I TE W) T 26 1F T, L% e A Rl
BT 338 nm, N B AR T A AT R I ) e K
W AB7E 338 nm PHIT, WEFE 338 nm K R
SE ML 2 REE SR & B A SR 5

WL R SR Ja. R BRI SEAL P B
W, fEAF BB . ALRAE, RE, TR
R, REBUER, 45 RAEFRSE.
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UPLC-MS/MS MIEE A HEORA RS 4 HEMHESE

FER, MG RN, WL TR 315048)

WE: BN RARIHRRMEZ- R EBA G AR HNE L7 HFE oA D, THE. EEafTFEGESE,
73 RA Waters BEH Ci5(50 mmx2.1 mm, 1.7 pm) & 354%, 3548 4 4 0.1% ¥ 8 69 0.02 mol- L™ LB 45 % (A)- F B82(B),
# B HBL(0~1.5 min, 92%A; 1.5~2.0 min, 92%A—60%A; 2.0~4.5 min, 60%A; 4.5~4.6 min, 60%A—92%A ; 4.6~5.0 min,
92%A), #itH 0.2mL-min"', HBA 35C; RERACFEFE TR, FREEMNEXGEST), HR Do, THE.
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B E AT F B RS AL 5.68~113.4, 1.04~20.85, 0.53~10.58 #= 0.16~3.13 pg'L™' &M XA RS, r {AH 0.998 4~
0.999 9, T &L E 4 98.8%~100.3%, Z& T4 414 0.5, 0.5, 0.05, 0.01 ug'L™", #RMEA 0.2, 0.2, 0.02, 0.005 ug- L',
i mu RSN EN, REEZ, SREHTE, RAFHFE O RERA EHF G —FTITH5 %,

KR Ay HEoRER; B THR; BEA; TFE; RHEORAEEE-RERA; 2 LB

FESES: RI17.101 XHkFRERS: B NEHE: 1007-7693(2015)09-1127-04

DOI: 10.13748/j.cnki.issn1007-7693.2015.09.025

Quantitative Determination of 4 Alkaloids in Compound Glycyrrhiza Oral Solution by UPLC-MS/MS

FANG Xueqi, HUANG Zhaohui(Ningbo Institute for Drug Control, Ningbo 315048, China)

ABSTRACT: OBJECTIVE To establish a method for the quantitative determination of 4 alkaloids in compound glycyrrhiza
oral solution by UPLC-MS/MS. METHODS Chromatography was carried on a Waters BEH C;g column(50 mmx2.1 mm,
1.7 um) with the mobile phase consisting of 0.02 mol-L™' ammonium acetate water solution(containing 0.1% formic acid)(A)
and methanol(B) in a programme of gradient elution(0—1.5 min, 92%A; 1.5-2.0 min, 92%A—60%A; 2.0-4.5 min, 60%A;
4.5-4.6 min, 60%A—92%A; 4.6-5.0 min, 92%A). The flow rate was 0.2 mL-min~' with a column temperature at 35 C.
Determination was performed by multiple reaction monitoring mode using electrospray ionization in positive ion mode.
RESULTS The linear ranges of morphine, codeine, papaverine and cocaine were 5.68—113.4, 1.04-20.85, 0.53—-10.58 and
0.16-3.13 pg-L™" (=0.998 4-0.999 9). The average recoveries were 98.8%—100.3%. The limits of quantitation and detection
were 0.5, 0.5, 0.05, 0.01 pug-L™"and 0.2, 0.2, 0.02, 0.005 pg-L™", respectively. CONCLUSION  The method is rapid, sensitive
and accurate, and can be an appropriate technique for quality control of compound glycyrrhiza oral solution.

KEY WORDS: compound glycyrrhiza oral solution; morphine; codeine; papaverine; cocaine; UPLC-MS/MS; multiple reaction

monitoring
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PERY, DR A B i o L AT S B

Hh ] 24 SR R 28OV T - 55 A e 2
SE W MEE B BN HELE R SR AR, B AE
ol 25 5y 52 FoAth s o 90, Bt DARE & il A 34 75 22
AR, HREZBIRn. PR AAmR
B A R, SRR RS . AR A
BT AR KRRAP. Wik, Ak
K FH 8 e RV A A - 5 R X A (UPLC-MS/MS)
I A H B RV e R S A R
FE SR KRR G BRI R, (R, s TG
MR

HERE, A NB SR R e
E A oA TR RSz 2045 . 207 H R DR
WK ES ST B AR, B SEER ) B 1
WA T HIEE T ORI R
CIRNSE

ASZE K ] UPLC-MS/MS % J 3 ¥ il (MRM)
PRI T H IRV R e W AR B SR
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BAIAT R 4 FAYIBE S, RES AT AL B TR B
RS, R, N &5 H A
IR W o AR AL T — oA R0 7 %
1 FEE5RE

Waters Alliance-Quattro Micro Y&AH 1% - J5i i
A (CE B Waters A A]). tifitE A Waters BEH
Cig B A KA GO0 mmX2.1 mm, 1.7 pm);
SB-5200DTN i 5 I8 1 I o (T OB 2 AE R I
AR E]); R 200 D B o143 47 K7 (1 [ 58 %
FIHTA Ao

Sof R HE(HE S . 171201-200521, 40 -
100%), W AT f5 A (L5 : 171203-200303, 4% -
100%), LB EESEALS: 171214-200404, 4H)%E:
100%) A1 R 7] K Rl (HE5: 1210-9201, 4hFE : 100%)
Y0 E S A E A s BT H R R
W (TR AAR AR, fits: 131234,
140440, #H%: 180 mL, FAZH43AN4F 1000 mL
THEWRIRE 120 mL. &7 ANET 180 mL. H i
120 mL. @AIH M 5 g IREIERSIKIER);
FSE W v (REJT RS R ARAR, #i5:
1211020, ##%: 5mg), ¥IATIE . FE(HPLC
G, BRWAT): LEEOGrHal, E25E R R
FIAH R AT KNEBAIK.
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2 FESHR
2.1 NFHE A TR A

Bt I ik 11.34 mg, B 25 mL &+,
MUK R L, 5] %R 5.0 mL,
B 25 mL &, hkWmBERZE, %5, EN
Sof B i 46 A(90.72 pg-mL™Y); BUKH B ol i vT
FrIH 8.34 mg, B 50 mL &N+, M/KEMIFFHRE
BRI, ®E; KM% EN 5.0 mL, & 50 mL £/
o, KRR R ZIRE, #RA), VRN B AE% B
(16.68 ug-mL™"y; HUGHHE b 25 52 22 SEh, 10.58 mg,
B 100 mL S=IEH, KSR Z 25, #75;
KB 5.0 mL, & 50 mL &R, hkmBEE
ZIE , FE5], VRIS A% 4 C(10.58 pg-mL™);
BOnH I 5 2 R v K ] 12.53 mg, & 50 mL &,
DK IR R ZIE, 5 M%EN 5.0mL,
B 50mL SR, NUKIEMIEMRR R R, ®E,
YE S %o B i 4 D(25.06 pg-mL ™). 43 Bk 25 &
EUfi %% 1.0 mL, [A# 100 mL £+, IiKH
BRZE, 5 MEEN1.0mL, & 10 mL &
M, MOUKFERBERZIE, A, AN
B
2.2 AR

B 1.0 mL, B 100 mL B4, FKH
BEZE, #5, A,
2.3 Oik-FE K
2.3.1 ik &rF @it Waters BEH Cg (Bilif:
(50 mmX2.1 mm, 1.7 pm): ¥ishtH: & 0.1%H &
¥ 0.02 mol-L™" Z B4k VAT (A)-FF I (B P L fi
(0~1.5 min, 92%A; 1.5~2.0 min, 92%A—60%A;
2.0~4.5 min, 60%A; 4.5~4.6 min, 60%A—92%A;
4.6~5.0 min, 92%A); WiiE: 0.2 mL-min~'; KL
35°C; #FEE: 5uL.
232 G BEECNHWEE B AL (ESD T
X, ZRNMEMMRM), KBS FAEST. T
B EN 500 L-h', BB ENSOLN, &
AE: 0.1 mL-min's HUREHEFL B IR K Rl B
W 1.

R AR A WA T S
Tab.1 MS parameters of 4 alkaloids

D% SFHET EEET  HAEE/NV R eV
A i 286.3 164.9 40 50
A 5 300.3 165.1 40 50
B ST, 340.3 202.1 20 25
RN 304.3 182.1 20 20

R E B 2652 2015 46 9 55 32 55 9 )

24 LM

HAE 5 H B O RIS (S 131234) 9 FAYERE
d, SRR O IIMERE A, % “2.27 TR J7 vk
26 PE A R S PR AT . B A %o R i 4 TR
SRS % “2.37 TR i vk 2 AR
BH AR ot o H e e T ARp BT, B P R o ke s 0 T
T SERNE 1.

Gl L

005101520253035404550 0 05101520253035404550
t/min t/min

1 LREEERE
ARG B B-RE R 1-ME; 2RI R R 3-n] R 4B 5EAR.
Fig. 1 Chromatograms of specificity

A-mixtured reference substances; B—sample; 1-morphine; 2—codeine;

3—cocaine; 4—papaverine.

2.5 HIRHHEER

251 FRfEME R RRER WHEERIRS
o} i 459 1.0, 2.0, 5.0, 10.0, 15.0, 20.0 mL,
SET 20 mL 2, IKFRBERZIE, S
RIVEA X R 1% “2.37 T a4
I E, CAVBORE (ug LY AR KR, Sk &Y
JE BB TR A NP AR AR s bR i 2, v B Ia
HJ7FE . AR, FTAREE . BE SEAROR T S IR ) 2k
TR AN Y=98.6X+49, r=0.998 4; Y=105.3X+
14.1, r=0.999 9; Y=599.3X+50.2, r=0.999 1; Y=
2244.4X-472.2, r=0.999 9. ZEFEM, mHE, wf
REDR B8 SEARAN AT R RIR B 43 il AE 5.68~113.4,
1.04~20.85, 0.53~10.58 A1 0.16~3.13 pg-L™" £k itk
KERY, AWk ERE RS %8 0.5, 0.5,
0.05, 0.01 pg-L™'(n=6), #MFR N 0.2, 0.2, 0.02,
0.005 pg'L ™',

252 [UERFEEELRES RS R BOR A R I S A
WOEHE, AIAEA, BESEER, TR IREE AN
1134, 4.17, 2.65, 0.63 pg-'L™"), # “23” WiF
PR Sl S5, SRR 6 IR, idsR ik g
A, SR, AR A. BB, v T
TR RSD(n=6)43 74 2.0%, 1.7%, 1.3%F1 1.2%,
F ARG B R AF

253 EEMWHRE WEHHEORGEEEIES:
131234), % “2.27 WK 7 PATHI#% 6 A ki i
W, % “2.37 BUR A, D e A0 ] 457 B )
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BB TR AR, 45 RFE S s e, WA RS
B4 0.094, 0.015 mgmL™', RSD(n=6)#k X
N 1.2%, 1.5%, RPEZHERL.

254 FaEtERE  BUHTH A0 E R
W, EEEKEO, 2, 4, 8, 12, 24 h #HF,
W s e R AT A R B e m AR, A
RSD(n=6)73 5N 2.1%, 1.9%. WAL ERAE
24 h WEE

2.5.5 EERENCRIRE WOMETEHE R
HHEORBBG@S: 13123088 9 4, &
1.0mL, %% 100 mL &, k34, 43
o 43 ARSI B S i %9 A, B, C, D %
0.8, 1.0 M1 1.2 mL, % “2.27 T F il & gl i i
W, 4% “2.37 TN RS A E S AR
FUEMA, THEMAEREE, 4500 2.

T2 AEE RN E SR (0=9)

Tab. 2 The results of recovery rate(n=9)

T AR AR/ WlfgE/ FIEL RSD
mg mg mg R /% %
0.091 00726  0.1633 99.6 1.5
e i 0.091 0.0907  0.1809 99.1 1.9
0.091 0.1088  0.1993 99.5 1.2
0.015 0.0134  0.0284 100.1 1.3
BT 0.015 0.0167  0.0316 99.5 1.8
0.015 0.0200  0.0349 99.7 1.0
0.00 0.0085  0.008 4 98.8 0.8
B SETH, 0.00 0.0106  0.0106 100.0 2.1
0.00 0.0127  0.0126 99.2 1.3
0.00 0.0200  0.0199 99.5 1.1
CIRNTS| 0.00 0.0250  0.0248 99.2 1.5
0.00 0.0300  0.0301 100.3 12

2.6 FEARIE

W2 O R % 3 4, 0l “2.27 TR TT
LAV 0 K B IR A
IR VEE 5 pl, VENBAH R, &AL S
Ve & T A, CAANPRIE TSR i & B )
BRI 8 EE, SE R 3. 2 fURE R R e
FERRHERLE VLT, Al A& A, RS
) 32 8 SRR AT AT R A

- 1130
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x3 HEPAMEYENEE
Tab. 3 Content of 4 alkaloids in 2 batches of samples

mg-mL’1
it e} i GRS B SRR, GRS
131234 0.091 0.015 - -
140440 0.085 0.016 - -
3 g

HHE 258 2010 AR - EBYSEL I R 7 H A CIR
VAW B b A HR OGS AR R A A R A S Y &
MI5E , (H S0 B T A5 B ) & B AAMIK, B A aX
HZAER R, H&EZE TR TG R 259 R
H—ANEEREK, A0 LIEATREEH .

WHEFI A R S T IR 2, BIbE B S
1 =F B AR A Seit e B i i Al B N 1R
) m/z =164.9 F m/z=165.1 1 AN HERTA] 45 K ) &
HET, DRUE T RIS R R R A
ARSI 2 R T 3 ARG H 2 RN T R A

A SELG R ] UPLC-MS/MS £ J 5 W il (MRM)
I EE T B E O 4 RS E. R
WA RRMY, ZEE AT R, TR LT,
SE AR, R T H R O IR PR R R A TR
7
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