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Simultaneous determination of nine constituents in Valeriana Jatamansi by UPLC
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ABSTRACT: AIM  To establish a UPLC method for simultaneous determination of neochlorogenic acid
chlorogenic acid caffeic acid hesperidin isochlorogenic acid B isochlorogenic acid A isochlorogenic acid C
acevaltrate and valepotriate in Valeriana jatamansi Jones. METHODS The analysis of 70% ethanol extract of V.
Jatamansi was performed on a 30 C thermostatic Ultimate® UHPLC Polar-RP (2.1 mmx100 mm 1.8 pm)
with the mobile phase comprising of acetonitrile-0. 1% formic acid flowing at 0. 21 mL/min in a gradient elution
manner and the detection wavalengths were set at 327 nm ( 0—11 min) and 256 nm ( 11-30 min) . RESULTS
Nine constituents showed good linear relationships within their own ranges ( r=0.999 9) whose average recoveries
were 103. 54%—108. 28% with the RSDs of 0. 70% —2.20%. CONCLUSION This accurate stable and repro—
ducible method can be used for the quality control of V. jatamansi.
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N N N Tab.1 Information of samples
S1 2016.06.09|| S12 2016.11.27
‘341 S2 2017.06.09|| S13 2017.06.16
° S3 2017.06.07| S14 2017.08.19
TLC S4 2016.09.03|| S15 2017.08.19
S5 2017.06.09|| S16 2017.06.07
S6 2017.08.07|| S17 2017.06.09
° S7 2017.06.03|| S18 2017.08.26
S8 2017.08.08| S19 2017.08.18
S9 2017.08.08|| S20 2017.10.08
1 S10 2016.05.07|| S21 2017.09.17
° S11 2016.06.10
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12% ~ 35% A; 6 ~ 10 min
10~11 min 50% ~ 57% A,
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nechlorogenic acid 2. chlorogenic acid 3. caffeic acid

hesperidin 5. isochlorogenic acid B 6. isochlorogenic acid

= kB = ©

7. isochlorogenic acid C 8. acevaltrate 9. valepotriate
1 UPLC

Fig.1 UPLC chromatograms of various constituents
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B. 360.00 pg/mL A, 150.00 wg/mL “2.1” .
C. 169.20 pg/mL N N N N B.
690. 00 pg/mL o A, C. N
2.2.2 60 RSD 2.33% 1.17% 2.23%. 1.35%-
0.2 ¢ EP 70% 1.53%. 0.80%+ 1.41%. 1.56% 1.18%
10 mL 37 C (150 W 24 h o
40 kHz) 40 min 2.3.5 6
70% 0.22 pm ($2) 0.02 g
o 150. 00 pg/mL
2.3 0.032 mL. 220.00 pg/mL
2.3.1 0. 108 mL. 220.00 pug/mL
70% 0.003 mL. 190.00 pg/mL
“2.1” o 0.271 mL. 210.00 pg/mL B
(X) 0.020 mL. 240.00 pg/mL A
(Y 2, 0. 135 mL. 200. 00 pg/mL C
o 0. 080 mL. 350.00 pg/mL
2 0. 165 mL. 230.00 pg/mL
Tab.2 Linear relationships of various constituents 0.902 ml “23.2.2”
) / “.17 o
(pgemL™) 3.
Y=2.002 1X+0.0573  0.999 9 0. 60~60. 00
¥=6.5136X-1.3684  1.0000  2.20~220.00 2.4 21
Y=15.5350X-0.5526 1.0000  0.44~44.00 “ o o7 “@ 1”7
Y=0.651 3X+ 0.3217 1.0000 3.80~380.00 9
B Y=7.128 0X-3.1246 0.9999 2.10~210.00
A Y=6.308 0X+4.683 0 0.9999  2.40~360.00 4.
C Y=8.2513X-1.489 3 0.9999  1.50~150.00 3
Y=6.017 5X+3.840 9 1.000 O 1. 69~169. 20 . .
Y=7.653 9X+4.401 5 1.000 0  6.90~690.00
. 2015 §
2.3.2 »
“©.17 6 . , . .
. . . B. Al B. C
Al C. N N N
RSD 1.84%. 0.95% 1.32%. 2.19%- 2015 { » N N .
1.26%~ 1.51%+ 1.24%. 1.27%. 0.63% N
2.3.3 (S2) ; . 2015
6 “2.2.27 ( » .
“2.1”7 ;
B. A, C. N
RSD 0% 0.49%. 0%- 2015 € »
1.35%+ 0.98%. 0.18%. 0.18%. 0.20%-. N N N
0. 10% o . 9
2.3.4 ($2)
0. 3. 6.9, 12, 24 h o
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3 (x+s n=6)

Tab.3 Results of recovery tests for various constituents (x+s n=6)

/g /g /g /g 1% 1% RSD/%
0.02 4. 86 4. 80 10. 10 109. 17 107. 67 1.55
0.02 4.86 4.80 10. 05 108. 13
0.02 4.86 4.80 10. 11 109. 38
0.02 4. 86 4. 80 10. 01 107.29
0.02 4. 86 4. 80 10. 01 107.29
0.02 4.86 4.80 9.89 104.79
0.02 23.73 23.76 49. 04 106. 52 107. 83 1.09
0.02 23.73 23.76 49.71 109. 34
0.02 23.73 23.76 49. 60 108. 88
0.02 23.73 23.76 49. 30 107. 62
0.02 23.73 23.76 49. 41 108. 08
0.02 23.73 23.76 49. 04 106. 52
0.02 0.75 0. 66 1.42 101. 52 103. 54 2.20
0.02 0.75 0. 66 1.43 103.03
0.02 0.75 0. 66 1.44 104. 55
0.02 0.75 0. 66 1.43 103. 03
0.02 0.75 0. 66 1.42 101. 52
0.02 0.75 0. 66 1. 46 107. 58
0.02 51. 46 51.49 105. 04 104. 06 105. 31 1. 80
0.02 51. 46 51.49 104. 45 102.91
0.02 51.46 51.49 105. 20 104. 37
0.02 51. 46 51.49 105. 83 105. 59
0.02 51. 46 51.49 106. 54 106. 97
0.02 51.46 51.49 107. 04 107. 94

B 0.02 4.12 4.20 8.59 106. 43 106. 07 1. 80
0.02 4.12 4.20 8.49 104. 05
0.02 4.12 4.20 8. 60 106. 67
0.02 4.12 4.20 8.68 108. 57
0.02 4.12 4.20 8.62 107. 14
0.02 4.12 4.20 8. 47 103. 57
A 0.02 32.44 32.40 67.44 108. 02 107. 89 1.41
0.02 32. 44 32.40 67.61 108. 55
0.02 32.44 32.40 67.74 108. 95
0.02 32.44 32.40 67.47 108. 12
0.02 32.44 32.40 67.70 108. 83
0.02 32. 44 32.40 66. 42 104. 88
C 0.02 15.98 16. 00 32. 80 105. 13 105. 04 0.92
0.02 15.98 16. 00 32.56 103. 63
0.02 15.98 16. 00 32.96 106. 13
0.02 15.98 16. 00 32.72 104. 63
0.02 15.98 16. 00 32.72 104. 63
0.02 15.98 16. 00 32.96 106. 13
0.02 57.89 57.75 120. 81 108. 95 108. 28 0.70
0.02 57. 89 57.75 120. 37 108. 19
0.02 57. 89 57.75 120. 69 108. 74
0.02 57.89 57.75 120. 81 108. 95
0.02 57.89 57.75 120. 15 107. 81
0.02 57. 89 57.75 119.71 107. 05
0.02 207. 47 207. 46 430. 85 107. 67 107.77 0.91
0.02 207. 47 207. 46 428. 08 106. 34
0.02 207.47 207. 46 430. 58 107. 54
0.02 207. 47 207. 46 430. 84 107. 67
0.02 207. 47 207. 46 431.50 107. 99
0.02 207.47 207. 46 434. 40 109. 38
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4 (% xxs n=3)
Tab.4 Results of content determination of various constituents (% Xx+s n=3)
B A C
S1 0. 008 0. 885 0. 006 0.272 0.051 0.509 0. 206 0.031 0.619 2.587
S2 0. 006 0.303 0. 006 0. 896 0. 044 0.531 0.222 0. 188 1.039 3.235
S3 0. 006 0. 296 0.011 1.201 0. 020 0.515 0.220 0.210 1. 580 4.059
S4 0. 005 0. 305 0. 004 1. 280 0.036 0.592 0.232 0.247 1.971 4.672
S5 0. 006 0.524 0.003 1.418 0.042 0. 883 0.332 0.362 1.924 5.494
S6 0. 009 1.038 0. 006 1.303 0.071 1.423 0.673 0.441 2.746 7.710
S7 0. 006 0. 402 0.007 1. 121 0. 049 0. 475 0.235 0.294 1.791 4. 380
S8 0. 008 1.033 0.002 1. 057 0. 059 0. 645 0.322 0.254 2.871 6.251
S9 0. 009 0.776 0. 004 1.257 0. 068 0. 867 0.458 0.255 1.923 5.617
S10 0. 005 0.877 0. 006 1.264 0. 086 1.348 0.671 0. 196 1.232 5. 685
S11 0. 005 0.249 0. 004 1.204 0.033 0.524 0.245 0.271 2.029 4.564
S12 0. 008 0.581 0. 006 0.378 0.037 0.414 0.201 0.033 0. 321 1.979
S13 0. 009 0.53 0. 006 0.98 0. 058 0.571 0.334 0.091 0.910 3.489
S14 0. 005 0.523 0.003 0. 889 0.074 0.777 0.358 0.197 1. 881 4.707
S15 0. 005 0. 691 0.003 0. 458 0. 088 1. 508 0.410 0.711 1. 841 5.715
S16 0. 006 0.567 0. 006 0.504 0. 052 0. 853 0.278 0.712 1. 431 4. 409
S17 0. 004 0.218 0. 004 1.757 0.043 0.512 0.274 0.578 1.536 4.926
S18 0.007 0.929 0.003 0.279 0. 069 0.473 0.231 0.034 2.159 4.184
S19 0. 008 0.613 0. 005 0.742 0.041 0. 544 0.269 0.257 2.184 4. 663
S20 0. 006 0.285 0.003 1.072 0. 055 0.572 0.295 0.363 3.112 5.763
S21 0. 009 1.023 0. 004 0.474 0. 062 0. 558 0.237 0.077 1.139 3.583
0.007+0.002  0.602+0.279 0.005+0.002 0.943+0.414 0.054+0.018 0.719+0.326 0.319+0.135 0.276£0.199 1.726+0.708 4.651+1.298
RSD 24.34 46.33 41.32 43.94 32.43 45.30 42.38 72.00 41.00 27.90
9 N 0. 1% N
20%~ 40% o
50% . 60% - 70% 80% 90% . 100% 9 2015 § ) ( )
9 70% :
; UPLC-DAD 190~400 nm
\ 256 nm * ° 1010 UPLC
284 nm 6 9 6
327 nm " ( . . . B.
Al 0.1 ( ).
0~11 min 327 nm+ 11 ~30 min ( N )
256 nm., Van Deemter N N
Ultimate® UHPLC Polar—
RP (2.1 mmx100 mm 1.8 um) N
30 min 9 N N N
o / - N
9 o 9
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