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Simultaneous Determination of Six Components
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Abstract: To establish an UPLC-MS/MS method for the simultaneous determination of a-isobutylmalic acid ( B6) ,ble-
stroside (B12) ,militarine (B14) ,gymnosides V (B17) ,dihydrophenanthrenes 1 (B19) and gymnosides IX (B23) in
Bletilla striata. An Acquity UPLC BEH Cgcolumn (2. 1 mm x 50 mm, 1.7 pum) was used with the mobile phase of
0. 1% formic acid in acetonitrile-0. 1% formic acid in water by gradient elution. Multiple reaction monitoring ( MRM )
mode was used for the detection by electro-spray ionization (ESI) source. The results showed that six components can be
well resolved and that in the selected linear range,all calibration curves of the six components showed good linearity (r
=0.9974) . The average recoveries were 98.07% -103. 19% ,with RSDs <3.04% . Repeatability, precision and stability
were good. The developed method was simple,rapid, sensitive and suitable for the determination of the main active con-
stituents in B. Striata. It provided a new method for the quality control of B. Striata.
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Table 1  Source of Bletilla striata
7 H i’ #r
Source Serial number Lot number
24 Yunnan Y1 20120713
#1551 Guizhou Wuchuan Y2 20130909
I IEZE Guizhou Zhengan Y3 20130820
K Chongging Y4 20130927
J7 74 Guangxi Y5 20120912
HIN 1F % Guizhou Zhengan Y6 20121007
Hf Gansu Y7 20110213
41 Anhui Y8 20100211
PYJil Sichuan Y9 20100217
B2 4r Guizhou Zhijin Y10 20150721
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50 mm,1.7 wm) ;R ENAH 0. 1% HER ZIEH W (A) -
0. 1% M RKFEW(B) B EE VN (0 ~ 1.0 min, 10%
~30%A;1.1 ~2.0 min,30% ~35%A;2.1~3.0
min,35% ~38%A;3.1 ~4.0 min,38% ~90% A ;4. 1
~5.0 min,90% ~10% A) ; itk 0. 35 mL/min; {5
45 °C; HEFERE 2 pl,
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Table 2 MRM analysis parameters for the 6 targeted components
HEY B FHF HEfLHL R il 12 F,
Compounds Parent ion (m/z) Daughter ion (m/z) Cone voltage (v) Collision voltage (v)
B6(1) 189 129 30 15
B12(2) 593.2 431.1 35 15
B14(3) 725.3 457.2 40 20
B17(4) 457.2 285.1 35 15
B19(5) 347.1 332.1 50 25
B23(6) 1059.3 791.3 45 25
2.3.2 RANRIBIEIEN & (7)idEH,H% 1 ~7 W45k 2.90.2.10.10. 47,
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Fig. 1 UPLC MRM chromatograms of reference substances ( A) and sample (B)
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Table 3  Linear relationships of six components

&Y 177
Compounds Regression equation

B6(1) Y=1.9551X + 0.0153
B12(2) Y= 0.3669X + 0.0716
B14(3) Y= 0.7428X + 1.7364
B17(4) Y= 1.2333X + 0.2958
B19(5) Y=1.667X 0.1272
B23(6) Y= 0.4513X-0.0456

LEPE S LN
Correlation coefficient Linear range (pg/mL)
0.9998 0.363 ~11.600
0.9997 0.263 ~8.400
0.9982 1.309 ~41.900
0.9974 0.172 ~5.500
0.9998 0.162 ~5.200
0.9995 0.187 ~6.000
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Table 4  Testing results of recovery (% ,n=3)

oy ik 2 ‘ . Tk ' ‘ o5 T JBE '
Compounds Low concentrations Middle concentrations High concentrations
(ng/mL) (ug/mL) (ug/mL)
B6(1) 101.36 = 1.0 98.12+£1.9 100.87 1.9
B12(2) 98.46 + 2.2 102.56 2.7 100.61 1.3
B14(3) 100.23 +1.3 102.08 £1.3 103.19 0.7
B17(4) 99.52 2.0 100.90 +2.1 98.07 £0.6
B19(5) 98.83 +£0.4 101.07 £1.9 101.85 0.7
B23(6) 100.30 £2.3 100.75 1.3 101.19 1.9
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Table 5 Determination of six components from ten batches of B. striata sample (mg/g,n=2)
Serial No. B6(1) BI2(2) B14(3) BI7(4) B19(5) B23(6) Total
Y1 5.638 2.147 23.722 2.086 0.213 0.141 33.947
Y2 2.322 1.403 25.348 2.206 0.233 1.817 33.329
Y3 2.049 0.893 19.752 1.638 0.247 1.583 26.162
Y4 2.390 1.086 21.280 1.908 0.242 2.681 29.587
Y5 0.815 3.047 36.348 0.385 0.262 0.150 41.007
Y6 2.067 1.409 32.207 1.625 0.264 3.227 40.797
Y7 0.673 0.115 4.092 * 0. 150 0.590 5.62
Y8 0.499 3.674 37.160 0.136 0.211 1.795 43.475
Y9 0.010 * * * 0.119 0.143 0.272
Y10 0.762 2.091 38.694 0.362 0.233 3.349 45.491
e« R LT E R R,
Note: * indicated amount lower than quantification limit.
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