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T OREREIR A SREREIR C Z WA &5 =I5 K40 o =l S i k. 773k R DiamonSil® C tail4E, 204
(A) —0. 1% B ER/KE W (B) F it shAHAR BEVERL , R0 I K 327 nm (0 ~ 33 min) 256 nm (33 ~90 min) , Jii 4
1.0 mL/min, #3547 30 °C . ZEB . HHEEHETE 0. 75 ~ 120. 00 mg/L(r =1.000 0) 4¢JEERTE 5. 23 ~418. 00 mg/L
(r=1.0000) MIHERRLE 0. 44 ~44. 00 mg/L(r=1.000 0) . 5:4¢JEHz B 76 2. 1 ~210.00 mg/L(r =1.000 0) F& iz
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~150.00 mg/L(r=1.0000) . Z k&t =HE7E 2. 50 ~200. 00 mg/L(r =1.000 0) 4 =i4E 10. 00 ~800. 00 me/L
(r=1.000 0) FFEREHE BT NGt C R RAT, IR NS (n = 6) 2 101.92% ~107.51% ,RSD < 3% ;25 Hit ¥
WRFERE AL 9 PR S e SRR, R AR Sl A A SRR A AR IR 4 DA SR . 4
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Simultaneous Determination of Nine Components in
Valeriana jatamansi Jones by HPLC
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[ Abstract] Objective;: To establish an HPLC method for the simultaneous determination of nine
constituents in Valeriana jatamansi, including neochlorogenic acid, chlorogenic acid, caffeic acid,
hesperidin, isochlorogenic acid B, isochlorogenic acid A, isochlorogenic acid C, acevaltrate and
valepotriate. Methods: The analysis of this drug was performed on a DiamonSil® C,, column, with
acetonitrile (A) —0. 1% formic acid (B) solution as the mobile phase for gradient elution, the
detection wavelength at 327 nm (0 ~33 min) and 256 nm (33 ~90 min) , the flow rate at 1.0 mL/
min, and the column temperature at 30 °C. Results: Good linear relationships of neochlorogenic acid
chlorogenic acid, caffeic acid, hesperidin, isochlorogenic acid B, isochlorogenic acid A, isochlorogenic
acid C, acevaltrate and valepotriate was showed within the ranges of 0.75 ~120.00 mg/L (r=1.0000),
5.23 ~418.00 mg/L(r=1.0000),0.44 ~44.00 mg/L (r=1.000 0),2.10 ~210.00 mg/L (r =
1.000 0),2.20 ~220.00 mg/L (r=1.000 0),2.065 ~330.000 mg/L (r=0.999 9),1. 88 ~
150. 00 mg/L (r=1.000 0),2.50 ~200. 00 mg/L (r=1.0000),10.00 ~800.00 mg/L (r=1.0000)
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respectively; the average recoverie rates (n =6) were between 101.92% ~107.51% and each RSD

was under 3% ; the contents of nine components in 25 batches of Valeriana Jatamansi Jones were

different, and the contents of valepotriate, hesperidin, isochlorogenic acid A and chlorogenic acid were

the highest. Conclusion; HPLC can be used for simultaneous determination of 9 components in

Valeriana Jatamansi.

[ Key words ] Valeriana Jatamansi Jones; high performance liquid chromatography; wavelength

switching; content determination; medicinal identification; quality control
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JNAE v 37 A IR BRAA W) 8 Bz 0 B (A=
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HE i (4IE5- MUST — 15042518 , 40 i 98. 82% ) . R4
JEiR B XF R G (445 MUST - 15081411, 4fi fif
99.05% ) J¢ 5+ 4% Jii g C % B 5 (4ik %5 MUST -
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WRHLABRA T, N H B 4l 7K R LE s i
afiygoK AR Al . IR 2544 R 7 Hh
AR M TGN, 25t M BRI A 2452 B
TS AR YL E N WO FHE Y Wik A (Valeriana
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7o SR AR TR LR 1
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Tab. 1

of 25 batches in Valeriana jatamansi
fibk M CRAERTRD || Hbik 0 T REERTE
SISy 20121123 || S14 S E /K 20170808
S2 NG 20171008 || S15  FHNELAK 20160507
S3 JUPEHEEAR 20160609 || S16  HEMIEIZK 20160610
S4  HEMERFE 20130415 || S17  FHHRELL 20161127
S5 WIEERUEL 20120309 || S18 FHNHLE 20170826
S6 N EFH 20170917 || S19 Uil 20170616
S7  BJMEEFH 20170609 || S20  HHM4R{~ 20120411
S8 HMEK 20170607 || S21  mEEfEIL 20170819
SO MBI 20160903 || S22 mEEfEIL 20170819
SI0  HMNEZK 20170609 || S23 SN 20170607
SI1 SMEEsK 20170807 || S24  HAMKIF 20170609
S12  HeINEEZK 20170603 || S25  HHHNUisE 20170818
S13 SINEK 20170808

1.2 ik

1.2.1 3E%0F a4 Diamonsil® Cis (4.6 mm
x250 mm,5 pm) IR NG (A) 0. 1% HiR
IR (B) B RELEDE (12% ~30% Z.JiE . 0 ~ 18 min,
30% ~32% Z.J .18 ~20 min,32% ~40% Z.Ji& .20
~23 min, 40% /.5 .23 ~25 min, 40% ~53% /.
i .25 ~33 min,53% ~85% Z i . 33 ~90 min, i
# 1.0 mL/min) ;0 ~33 minfG M KK 327 nm,33
~90 min 256 nm;#EiR30 C, #EAEE 20 pl,
1.2.2 PRGOS PRIBORT 4% R R 45

Sample information and collection time
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120. 00, 418.00, 44.00, 210.00. 220.00. 330.00,
150. 00 200. 00 % 800. 00 mg/L,

12,3 LAl ml & BUR SR (60 H
0)0. 2 g EARE EP & iImA 70% HEE 10 mL FR
FENHED, T 37 CHEA (% 150 W, 551 % 40 kHz)
AbFE 40 min, iE % =, FRE R, 70% FEE
U T R, £ 0.45 wm {80 FL DB R B R
HIEE

1.2.4  RGENHETE Al IBOR A X I
WAL AR AS 20 L, 28 1. 2.1 T F ik
FAFE AL

1.3 Jyisdss

1.3.1 ZMEXFRFLE WL 2.2 TR IRA X A
VEWOR B RAG BRI B R 46 1. 2. 1 R 8
TR A4 AR RERGIN o DA T BN AR AR, LR A
Xof BE VRS TR HP A5 R B 4 14 B B VR B8 R R A A,
LRI R, ARAT 9 s o i et vk B Y I S AH
KEE(r) o

1.3.2 F@pritse  HCST AR 123 W R
A R AR, 45 1. 2.1 T a4k Sk
FE 6 U, e Wi AR, 1A O Bt s RSD, PEAG (AR
1.3.3 FmEMRE BST AN L 2.3 W R
VAT 6 OMBR AT, 45 1 2. 1 TR il 4
AR A, D0 e AR, B9 B R AT 88 i
RSD 3FAS Iy i R M

1.3.4 FaEtidsn BCST MRSk L2 3 W R
el A S A W, 4 B T 0.3.6.9.12.24 h %
1201 J50F 033 4% 000 06 g AR, 3 H 55 9 b R 4
RSD VTAS BEIR Sh VA AE 24 h NIdFRE 1 .

1.3.5 JmAEmEIcRRE ST B 6 1, By
0.02 g, KRR , S HIMATR A 0T BE 7 0S5
Fie 1.2.3 TR il s il s, #5612, 1 iU
RSN E TR CR

1.3.6  FRAIE  BUR 1 RRAE 1.2.3 TR ik
AR A R, 52 1. 2. 1 T F o33 4 440 52, i
SR TR, T A b 9 Bh i B i
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2.1 @57y HPLC Jr k% 4e
AW FEBEE [ @I A0 nl A R A o 9 Ao

IO ETE I (P 1) |, WA OB R IR | 2% R
WS | S 2R R B B B R AR IR A SR Ak
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Fig. 1

substances and Valeriana jatamansi sample

HPLC chromatograms of mixed reference

K2 WHRFIMERLNEETTEELERR
Tab.2 Regression equation and linear relation

of 9 components in HPLC

%y Ry ro MR (mg/L)
AR —44.797X —6.458  1.0000 0.75 ~120.00

NI 1.0000 5.23 ~418.00
1.000 0 0.44 ~44.00
1.000 0 2.10 ~210.00
1.000 0 2.20 ~220.00
0.9999 2.07 ~330.00
1.000 0 1.88 ~150.00
1.000 0 2.50 ~200. 00

1.000 0 10.00 ~800. 00

Y

¥=29.427X -2.721
ERR V=93.61X -24.815
SR B Y =42.572X -72.043
18 e 1F ¥'=2.247X +0. 549

Y

Y

Y

Y

SHERIER A
SrerlEm C
LA =
SR =

=22.485X -29.759
=44.914X -74. 656
=51.705X -24.518
=40. 58X -76. 255
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K3 HERE O R o A ER R X AR (n=6)

Tab.3 Results of recovery rate tests of 9 components in Valeriana jatamansi

W PR AR DR EE PR RSD N FEALE R AR SR R PHyE RSD
(pg)  (pg)  (pg) (%) YR (%) (%) (pg)  (pg)  (wg) (%) WR(%) (%)
E 1.168  1.200  2.465 108.08 SEEERR A 98.243  98.340 205.290 108.85
1168 1.200  2.431 105.25 98.243  98.340 199.845 103.32
1168 1.200  2.446 106.50 105.26 2.28 106.62 1.76
L168 1200 2416 104.00 98.243  98.340 203.361 106.89
1.168  1.200  2.446 106.50 08.243  98.340 202.910 106.43
1168 1.200  2.383 101.25 98.243  98.340 202.824 106.35
R 36.34556.320 116.522 106.85 98.243  98.340 204.318 107.87
56.345 56.320 116.649 107.07
56,345 56.320 116,797 107.34 106,60 0.90 || FHEERC 44134 44200 90.566 105.05
56.345 56.320 116.502 106.81 44.134  44.200  90.308 104.47
56.345 56.320 115.318 104.71 44134 44200 90.782 105.54 [O>-18 0-78
36.34536.320 116. 641 107.06 44.134  44.200  91.164 106.40
IEA 1163 1.100  2.296 103.00
L1638 1100 2310 10427 44.134 44200 90.157 104.12
1163 1100 2.338 106.82 104.45 2.39 44.134  44.200  90.760 105.49
1163 1100 2.348 107.73 ZREEEE 34906 35.000  70.373 101.33
11631100 2,307 104.00 34.906  35.000 70.668 102.18
1163 1.100  2.273 100.91 10L.92 0,57
SSEE R 9.497  9.450 19.557 106,46 34.906  35.000 70.878 102.78
9.497  9.450 19.427 105.08 34.906 35.000 70.687 102.23
9.497  9.450 19.615 107.07 106.33 0.99 34906 35.000  70.504 101.71
9.497  9.450 19.433 105.14
34.906 35.000 70.364 101.31
9.497  9.450 19.564 106.53
0.497 9450 19677 107.72 HEEE 204518 204.400 423.021 106.90
18 15 164.527 164.560 333.266 102.54 204.518 204.400 425.185 107.96
164.527 164.560 332.326  101.97 204,518 204.400 423898 107.33 001 062
164.527 164.560 337168 104.91 104.17 2.36 204.518 204.400 425.149 107.94
164.527 164.560 332.864 102.30
164.527 164.560 337.060 104.85 204.518 204.400 425.930 108.32
164.527 164.560 342.978 108.44 204.518 204.400 422.486 106. 64

2.2 REIEAE R AR KA E AR

Ko AR b B A S R R IR IR R L S
SRIGIR B BB SRR R A AR CL L
A = AR T 0 TR RSD 3350k 1. 00%
1.45% ,0.76% .0.32% .0.56% ,0.99% .0.61% .
2.02% F 0.52% , F AN e b 4 WL oo FEAZ MK
AR, Bk R AR R IERR 7 AR R B R
B AR A SRR C L S BEA R 1 4
=R B 3 a3 S O 0.006% | 0.295%
0.006% . 0.047% . 0.820% . 0.488% ., 0.217%
0.172% J% 1.018% , RSD 434 43 0.00% 2. 31% .
0.00% 2. 18% ,0.82% ,1.45% ,1.81% 1. 64% J%
0.87% , RWTNEE M R RUEMEIRE T, B
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SRR SRR MMERR SRR R B R T AR
JRRR A SRERJRR C | T4 R =i 2505 =I5 11 0
AL RSD 4905114 0. 34% 1.34% 0.29% .1.47% |
0.80% .1.32% 1. 15% .2.35% J% 2. 18% , % Wi {it
A IRTE 24 h R .
2.3 kA 9 Bhpk oy i e A5 R

O I 25 R R W IR A 9 B
SRR AR = RS e AE AR IR A AR R R
MR, AR S, WLER 4,

3 itig

A SIS HTHA HEEE T K F1 20% 40% 50% 60%
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Tab.4  Determination of 9 components in Valeriana jatamansi

R Frexlsie SRR R RERER B B RAEIR A SRR C SR =l SR = O
S1 0. 008 0.524 0. 004 0. 032 0.235 0.326 0. 189 0.014 0. 087 1. 419
S2 0. 006 0.285 0. 003 0. 054 1. 040 0.527 0.285 0.330 2.854  5.384
S3 0. 008 0. 892 0. 006 0. 050 0.283 0.473 0.218 0. 030 0.565  2.525
S4 0. 009 0. 704 0. 005 0.053 0.330 0. 559 0.231 0. 039 2.361 4.291
S5 0. 008 0. 476 0. 007 0. 056 0.993 0. 507 0.418 0.014 0.056  2.535
S6 0. 009 1.113 0. 003 0. 063 0. 506 0.532 0. 261 0.072 1.164  3.723
S7 0. 006 0.292 0. 006 0. 048 0. 822 0. 487 0.218 0.173 1.027  3.079
S8 0. 006 0.292 0.011 0. 021 1. 127 0.473 0. 208 0. 206 1.482  3.826
S9 0. 005 0.320 0. 004 0. 039 1. 190 0.569 0.236 0. 231 1.804  4.398
S10 0. 006 0. 547 0. 002 0. 043 1.337 0. 850 0. 368 0.342 1.907  5.402
S11 0. 009 0. 994 0. 005 0. 076 1.324 1. 364 0.717 0. 403 2.615  7.507
S12 0.006 0. 396 0. 007 0. 052 1. 100 0. 470 0.259 0.275 1.637  4.202
S13 0. 007 1. 042 0. 002 0. 060 1.002 0.613 0.356 0.238 2.611 5.931
S14  0.009 0. 749 0. 003 0. 069 1.243 0. 836 0. 465 0.242 1.932  5.548
S15 0. 005 0. 882 0. 006 0. 084 1. 187 1.231 0. 688 0. 188 1.156  5.427
S16  0.005 0. 264 0. 004 0. 036 1. 249 0.479 0.243 0.248 2.002  4.530
S17 0. 008 0.534 0. 005 0. 040 0.413 0. 386 0.214 0.034 0.315 1. 949
S18 0. 007 0. 859 0. 003 0. 074 0. 286 0.441 0.240 0. 032 2.180  4.122
S19 0. 009 0. 559 0. 007 0. 061 1. 000 0.529 0.343 0. 088 0.968  3.564
520 0. 006 0. 256 0. 005 0. 043 1.187 0.402 0. 345 0.014 0.053  2.311
S21 0. 005 0. 558 0. 003 0. 079 0. 884 0.746 0. 347 0. 181 1.806  4.609
S22 0.005 0. 655 0. 003 0.092 0. 466 1. 386 0.393 0. 649 1.795  5.444
523 0. 006 0. 545 0. 006 0. 056 0. 548 0.785 0.292 0. 652 1.378  4.268
S24 - 0.004 0.209 0. 004 0. 041 1.757 0. 488 0.282 0.527 1.517  4.829
S25 0. 008 0. 598 0. 005 0. 044 0.722 0.502 0.276 0.248 2.043  4.446

. 0.007+ 0.582+ 0.005+ 0.055+ 0.889+ 0.638+ 0.324 0.219 + 1.493 + 4.211 +
TR 0. 002 0. 266 0. 002 0.017 0. 408 0.292 0. 135 0. 187 0.814  1.391
RSD  23.25 45.76 42. 14 31.54 45.90 45.74 41. 63 85.57 54.55  33.03

70% 80% 90% . 100% H [ 9 Ffr $12 B s 751 X
WRAF TR O PR BRI SR, 25 2R R 70% R
SRIGICR BT 5 I DAD 50 25 %18 £ % il
RO AR AL IR BT S AN AT, SR B
PR B0 FR) B R 1 O 327 nm, 45 55 = g
S B K MO S 256 nm, HCR A K D)4
LR R A A A TR s B T L - K
- LN - KSR A 7K R 3SR 7R 4% 2
0. 1% H& 0. 1% WL 0. 4% Wik AT i 2h
R 8 , 4 RF WL O - 0. 1% WK 7 Wb
Vet AR SR VA T IR E (TR B\ BSCR
I o

2015 AR H FE 24 ) BB X Mk A 24 6 4
AR S, AER R A 2 O i T vk SR
3R, CANIE N R A vh 25 BANAL R R R . ARSI
I AP Uik S 1T HPLC [a] il s ik 7 v

BT IEIR (LR IR MRS S aR R B R R 5
ZRIFR A SRR RIR C L OBESIR =T B =R
RIS By A e
ZOTIE R R L R, s T Al
RO B E B A BR 1] T sk 1
il b 2 7 MR A 24 4 1) M L TR P R SO
I 45 SRR W] 25 HEAS [R] 7 1 ik Ay 24544 b 9
PR 2 SRR, SR =R BT Sk R
A SRR & B, AT RES 2501 i A KR
SRMSCHSS ) Ao A% 1 458 3R 5, DA PRAE 1% 7 119
e PR T 245 J3t 2 A7 280, IO RV JH o R ML AR A
s TR R B 1 70 2 e FRE
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