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Simultaneous determination of four active components and
detection of Liriope spicata in Qinhuo Zhimai tablets by
RRLC-QQQ-MS/MS

QIN Hua-liang, QIN Zi-long , FU Chuan-wu

( Liuzhou Institute for Food and Drug Control, Liuzhou 545001, China )

Abstract Objective: To establish a method for the simultaneous determination of four active components
( dehydroandrographolide, andrographolide, geniposide and ophiopogonin D )in Qinhuo Zhimai tablets and
detection of Liriope spicata. Methods: The rapid resolution liquid chromatography coupled with triple quadruple
mass spectrometry ( RRLC-QQQ-MS/MS ) was performed. The chromatographic separation was achieved on
Shimadzu XBridge BEH C 5 ( 2.1 mm x 100 mm, 2.5 pm ), with the mobile phase comprising of 0.1% acetic acid
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( containing 10 mmol * L' ammonium acetate ) solution—acetonitrile flowing at 0.3 mL * min™" in a gradient elution

manner. The column temperature was 35 “C . The analytes were detected by tandem mass spectrometry with
electrospray ionization ( ESI ) source, and scanned by ESI* multiple reaction monitoring ( MRM ) mode. Results:
Five components showed good linear relationships within their own ranges ( >0.9985 ) , whose average recoveries
were ranged from 92.9% to 99.3% ( RSD<4.6% ). The contents of dehydroandrographolide, andrographolide,
geniposide and ophiopogonin D in 10 batches of samples were 526.93-1206.23, 135.05-812.00, 349.66-958.64
and 0.03-41.47 pg per tablet, respectively. Liriope spicata was detected in 3 out of 10 samples from different
manufacturers. Conclusion: The method can simultaneously determine four active components in Qinhuo Zhimai
tablets, and screening whether Liriope spicaia is blended.

Keywords: Qinhuo Zhimai tablets; Andrographis Herba; Gardeniae Fructus; Ophiopogonis Radix;
dehydroandrographolide ; andrographolide ; geniposide ; ophiopogonin D liriopeside B; Liriope spicata; content
determination; counterfeit detection; RRLC-QQQ-MS/MS
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Tab.1 MS parameters of various components
% . RN 5 BT ER LN Tl e 1
min
(. component ) : (ion mode ) (ion pair ) m/z ( declustering potential ) /V (collision energy ) /eV
WK 2034 M R ( dehydroandrographolide ) 4.26 [M-H ] 331.1/239.1 =70 -40
ZEOFENTR (andrographolide ) 3.36 [M-H ] 349.1/287.1 -70 -18
HETFH ( geniposide ) 2.18 [M-H] 387.1/225.1 -50 -16
F & A D (ophiopogonin D) 4.67 [M-H] 853.4/721.4 -182 -50
1124 21T B (liriopesides B ) 4.97 [M+H * 723.4/415.2 150 16
-MRM (331.1--239. 1) -MRM (349.1--287.1)
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1. B K 20 T N i ( dehydroandrographolide ) 2. ZEOTE N EE ( andrographolide ) 3. HEFH( geniposide ) 4. AR EA D( ophiopogonin D ) 5. A

LA B( liriopesides B )
E1 |HSHIRIEFREIEE

Fig. 1 Extracted ion chromatograms of the analytes
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2.3 IRAX MM EI R SRR 08
PR 13.17 mg, 5.0 3 N g 12.05 mg, 2 1~ 12.39
mg, Z 4B D 10.27 mg 1L EZ L& BAF B 10.55 mg,
Gy 5 BT 25 mL g b I A T AR R 2 )
B HEAD, A X AR A R IR A A
1 mL, & F[F]— 200 mL S A B e 2 20 4
51, RIS K 20 EN TR 2.634 ng - mL™, R0
fi 2.410 pg - mL7' A F1F 2471 pg - ml', K B
D 2.013 pg - mL ™, INFE L EAF B 2.110 pg - mL™" HITR
B X IR SRV

2.4 HElmimm e dls BUEXHEZ R 20 B bR
A, WA . KEBE RN | o, B HIEHEIE D M

FIMAFEE 10 mL, R, B (TR 250 W, AR 50
kHz ) 20 min, 0¥, F BN R Ik A o, B850, BGE
 EIEWL H 0.22 pm GEFLIEREIE , BIAS

2.5 BAVERE SIS PRPERE RIA I RO % B
WEZZ F (R 2H 8 81, 2 B 22 A il it il 22 46 B PR
P2 “2.47 TUT 7 vk i 22 4 B MRS SR W TR
3 S 1 B 22 A RN I 22 A B BRI R A TR

2.6 LRTEXREE BN IR A A E L
i 1) A [) S e B ) TR K R TR IR, A
“2.17 RN “2.27 TR AR IE, AR ER I X O R AR
b, W TR Y P AR AR UEA T EIH . 255 R I, 5 K
Sy TEAH L A BRI N e G 2R R, W3R 2,

F2 KEREFELHETEE . EN TRFIESE TR
Tab.2 Regression equations, linear range, LOD and LOQ

" e dRleld| AHICFREL oAl FEE IR
Ay [l )y , , -
. ) (linear range )/ ( correlation (LOD)/ (LOQ )/
( component ) ( regression equation ) 0 .. 1 1
( ug * mlL ) coefficient ) ( pg * mL ) ( pg * mlL )
WK ZE O ZE N ( dehydroandrographolide ) V=14 144X+4 765 2.634~263.4 0.999 0 0.14 0.46
ZE0IENER (andrographolide ) Y=101 506X+126 792 2.410~241.0 0.999 3 0.054 0.18
HEF1F ( geniposide ) V=42 719X+104 725 2.471~247.1 0.999 6 0.095 0.32
A& 134F D ((ophiopogonin D) Y=124 647X+1 669 0.020 13~2.013 0.999 5 0.002 6 0.011
IhZZ & BT B (liriopesides B ) Y=297 286X-7 435 0.021 1~2.110 0.999 1 0.003 8 0.015
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“2.27 TR AN, il s g A TR ZF 0
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L BT (geniposide ) 2. ZF.03% PR ( andrographolide ) 3. i 7K %003 P i ( dehydroandrographolide ) 4. 224 %4 D (ophiopogonin D) 5. 113
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Fig.2 Total ion chromatograms of mixed standards ( A ), positive sample with Ophiopogon japonicas ( B ), positive sample with Liripe spicata( C ),

and negative sample without Ophiopogon japonicas( D )
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Tab.3 Results of recovery

% B i VN IEES e e Rl RSDJ%
( component ) (content ) /ug (added ) /ug ( measured ) /ug (recovery ) /% (‘average recovery ) /%
IR 25 U3 N B 242472 1317.00 3679.61 98.3 97.1 15
( dehydroandrographolide ) 2 460.89 3683.07 97.5
2457.03 3650.25 96.7
2430.02 2 634.00 5044.27 99.6
2429.06 488231 96.4
2436.78 492423 97.1
241555 3951.00 6172.37 97.0
2425.68 6011.94 943
2432.92 6 208.36 97.3
O NN 612.28 337.40 937.43 98.7 99.3 0.84
(‘andrographolide ) 621.42 052.68 99.4
620.44 944.63 98.6
613.62 626.60 124332 100.2
613.38 1220.02 98.4
615.33 1240.19 99.9
609.97 964.00 1567.83 99.6
612.53 1588.19 100.7
614.35 1555.63 98.6
Be ¥4 1178.82 494.11 1 635.29 97.7 98.1 13
(‘geniposide ) 1196.41 1 667.53 98.6
1194.53 1 635.62 96.9
1181.40 988.22 2161.59 99.6
1180.93 2091.50 96.4
1184.68 2159.21 99.4
117437 1482.33 2570.09 96.7
1179.29 2657.36 99.8
118281 2 602.77 97.66
LA D 14.69 8.05 22.10 97.2 97.4 1.4
( ophiopogonin D) 14.91 2236 97.4
14.89 22.63 98.6
14.73 16.10 29.85 96.8
14.72 29.80 96.7
14.77 29.57 95.8
14.64 24.16 38.88 100.2
14.70 37.41 96.3
14.74 37.94 97.5
W48 H B 4.58 2.11 6.81 101.7 98.1 1.9
(liriopeside B ) 4.65 6.71 99.3
4.65 6.51 96.4
459 422 8.63 97.9
459 8.54 96.9
4.61 8.53 96.6
457 6.33 10.92 100.2
459 10.62 97.3
4.60 10.58 96.8
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Tab.4 Results of content determination ( pg per tablet, n=2 )
EilR=2 SRR 0 BN i L IENR UESEE EABIF D N4 BT B
(ot No.) ( dehydroandrographolide ) (‘andrographolide ) ('geniposide ) (ophiopogonin D ) (Tliriopeside B )
160503 1206.23 304.62 586.48 7.31 2.28
180402 835.00 311.71 412.73 0.62 KKt (ND)
170601 907.89 197.87 498.94 38.85 A (ND)
170902 977.74 600.04 434.48 41.47 KA (ND)
170501 526.93 386.32 574.28 0.12 AK (ND)
201702181 841.83 812.00 958.64 3.14 1.31
20171102 818.61 135.05 349.66 0.03 FAH (ND)
171001 775.37 380.81 417.13 0.14 1.19
180501 892.41 546.81 44472 0.33 HAzi (ND)
170201 826.26 512.73 435.22 40.81 KKt (ND)
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