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HWE B BiIWskES O NMEERS FERER. RRE. MHER. RE2 58 B. BEH. RE R A RF
R C. 2B E =B 4iE =) 2 ENEN—NEIEE. 7%k REASNRE &L, EA Diamonsil” Cq
BILHE (4.6 mm X250 mm, 5um) ; ZFE -0.1% BB AR AR, BEZER; FiEAH 1.0mL - min'; 1B
7330 °C; 81 0~33 min 7 327 nm (e FT 4R R ER. £ R ER. MIMEER. R 4R RER BB R H. REREER Al
S4FE C), 33~90 min A4 256 nm (I ZEASE=EEMAE=FE) . UFKERANSY), Eir5HM 8 1
B ERT, RA—NSIEEMMEEL AN EHKEF INEISE, LBERENELERNE
5 ZR.6LESBSERIF, FEBSHERR. WM. RE2RR B . ERH.REER A REERKC 2
B4 = fis. 405 = B A9FEXT R IE A F 47 5 A 0.989. 0.440. 0.935.8.729.0.918.0.865. 1.518. 1.498, B EA[E
THEHETENHRIF (RSD<2.5%), —il ZiEEN T 16 HMMKE P HF R R, FRER. MHEER. B4R RER
B.ERH. R R AL RRER C. B E = B4 E =S 2EE 254 0.049~0.171.0.255~7.718.
0.018~0.102.0.177~0.784. 3.022~11.654. 1.063~6.078. 0.611~4.581. 0.264~5.856 # 1.701~15.827 mg - g'1, 54p
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Abstract Objective: To establish a method for simultaneous determination of nine main active components
(neochlorogenic acid, chlorogenic acid, caffeic acid, isochlorogenic acid B, hesperidin, isochlorogenic acid A,
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isochlorogenic acid C, acevaltrate and valepotriate) in Valeriana jatamansi by quantitative analysis of multi-
components by single-marker (QAMS) . Methods: HPLC was performed on a Diamonsil® C;5 column (4.6
mm X250 mm, 5 um) at 30 °C using acetonitrile-0.1% formic acid as the mobile phase with gradient elution, and
the flow rate was 1.0 mL - min™. The detection wavelengths were set at 327 nm (0-33 min for neochlorogenic acid,
chlorogenic acid, caffeic acid, isochlorogenic acid B, hesperidin, isochlorogenic acid A and isochlorogenic acid
O) and 256 nm (33-90 min for acevaltrate and valepotriate) . Chlorogenic acid was used as the reference, the
relative calibration factors (RCFs) of other 8 constituents to chlorogenic acid were calculated respectively. The
contents of nine components in Valeriana jatamansi were determined by both external standard method (ESM) and
QAMS method, and the results were compared. Results: The chromatographic peaks were separated well. RCFs of
neochlorogenic acid, caffeic acid, isochlorogenic acid B, hesperidin, isochlorogenic acid A, isochlorogenic acid C,
acevaltrate and valepotriate were 0.989, 0.440, 0.935, 8.729, 0.918, 0.865, 1.518 and 1.498, respectively, and
the repeatability was good in different experimental conditions (RSD<2.5%) . The content ranges of neochlorogenic
acid, chlorogenic acid, caffeic acid, isochlorogenic acid B, hesperidin, isochlorogenic acid A, isochlorogenic
acid C, acevaltrate and valepotriate in 16 batches of Valeriana jatamansi by the QAMS method were 0.049-0.171
mg-g”, 0.255-7.718 mg-g", 0.018-0.102mg-g", 0.177-0.784 mg - g, 3.022-11.654 mg - g, 1.063-
6.078mg - g',0.611-4.581 mg - g",0.264-5.856 mg - g and 1.701-15.827 mg - g, respectively. There was no
significant difference (P>0.05) between the quantitative results of the two methods. Conclusion: The established
QAMS method is feasible and accurate for quality control and evaluation of Valeriana jatamansi.
Keywords: Valeriana jatamansi; neochlorogenic acid; chlorogenic acid; caffeic acid; isochlorogenic acid;
hesperidin; acevaltrate; valepotriate; quantitative analysis of multi-components with a single-marker (QAMS) ;
relative correction factor (RCF) ; the external standard method (ESM)
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BMRE2AZREFRBIRETE AMERHE WLE S
(Valeriana jatamansi Jones) BITFIRIRZFIR,
2 HEEER
21 BAEHE
210 MEmAR BERBESMEMES, NF
FEECHI A 1 mL 43 3 & # 4 7 B8 5.00 pg. £ R &
40.00 pg. WNHEES 2.20 ng. 4 EHE: B 32.90 ng. R
1 68.33 ug. 43 B A 30.33 ng. S5 EE € 15.33
ug. ZEEARE = B 29.17 ng. 41 =85 56.67 ug M58
EXRmAE.
212 #Hikmiak BHKEHAMHR (T 60 B
%) 0.2 g, TEZFRE, EFIMA 70% FE 20 mL, R
=, 85 (ThE 200 W, 7% 35 kHz) 232 40 min, /%
HZEER, A 70% HEHEHENE, 2 0.22 um
FLIEREIEIE, BN1F.
22 &iEEN

&iL4E : Diamonsil’ C;g (46 mm X250 mm, 5um);
mEitE: 2B (A) -0.1% BHER K iA#®& B), ¥ E ik
B (0~18 min, 12%A — 30%A; 18~20 min, 30%A —
32%A; 20~23 min, 32%A — 40%A; 23~25 min, 40%A;
25~33 min, 40%A — 53%A; 33~90 min, 53%A —
85%A) ; FitiE: 1.0 mL - min™; iK€ : 327 nm (0~33
min) #1256 nm (33~90 min) ; #i8:30 °C ; #HHEE:
10, EHBEFHTERSBILEIBERF, L
1,
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1. #4258 (nechlorogenicacid) 2.4%RE: (chlorogenicacid) 3. MIEES
(caffeicacid) 4. F4%JRE B (isochlorogenicacidB)  5.#8RZE (hesperidin)
6. F42IFER A (isochlorogenicacidA) 7. F4%I5E C (isochlorogenicacid C)
8. ZE#E =5 (acevaltrate) 9.#fiE=Fg (valepotriate)

1 RAXESR (A) MMkEHES (B) HPLC

Fig. 1 HPLC chromatograms of mixed reference substances (A) and
Valeriana jatamansi sample (B)

23 FEFEE

231 KMXREE SHETRE 2117 TTE
A X miA M 0.5, 5. 10, 15, 20. 30 pL, % “2.2" In
TeERMEENE, EREEE USHITHEE
AR X, EERANLER Y HITEMERE, EFR
BERSELIEEENEEXRRRIF, AR 1.

=1 IMERESHEIEHAE HXRBILIEER

Tab.1 The regression equations, coefficient correlations and linear ranges of nine index components
5y E35H7E ZIEEE
(component) (regression equation) ' (linear range) /ug

#e&EE (nechlorogenic acid) ¥=3.134X10°x+0.081 0.9999 0.003~0.150
58 (chlorogenic acid) ¥=3.125X10°X-7.158 1.000 0.020~1.200
MnrEER (caffeic acid) Y=7.078 X 10°x-0.129 0.9998 0.001~0.066
%488 B (isochlorogenic acid B) ¥=3.327 X 10°X+1.561 0.9999 0.017~0.987
EREE (hesperidin) ¥=3.591 X 10°X-1.758 0.9998 0.034~2.050
R4 A (isochlorogenic acid A) ¥=3.383X10°X-4.424 0.9997 0.015~0.910
S5 C (isochlorogenic acid C) ¥=3.640X 10°X-5.727 0.9998 0.008~0.460
ZESE=ER (acevaltrate) ¥=2.068 X 10°X-4.027 0.999 8 0.015~0.875
#E =f (valepotriate) ¥=2.052X10°x+11.53 0.9999 0.028~1.700

232 HFEERE B 211" TTREEXNEMER,
12 22" T EIEFMHELHAENE 6 %, ICRIER
A, ERMFIRER. FIREL. WM. R &R B K
H.RERER A FERER C CEHE=ER. GIE =8
IETEFRAY RSD 433 2.4%. 1.6%. 1.9%. 2.1%. 1.9%.
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=FE.AE =R IEE R A RSD 2 3l A 2.7%. 2.5%.
1.5%. 2.4%. 0.98%. 2.7%. 2.4%. 2.7%. 2.8%, F<FA{
RMIBRE 24 h IR,

234 EEMHIRE NE—HUSKEFLHE 6 4,
212 MTAEHE®RIKRAR 2 22" T
EIERMHENE, R E R, R, WM.
REFRBRB.ERE. RERRA REFRER C ZE:
ME=FE ME=FRATHSENH A 0.142.4.057.
0.029.0.377.8.671.2.067.2.047.0.408.3.161mg - g,
RSD 254 2.1%. 2.1%. 2.2%. 1.7%. 1.4%. 2.6%. 2.4%.
2.2%. 1.8%, RAAEEEERIT,

235 mMEEKERRE BHEREENES SR
BREAMIE 0.1 g, 3 6 17, BEMN RS X R AR
& (SRR 224 1g - mL' 2R ES 66.60 ug - mL.
UNREES 2.16 pg - mL'. F43 /5 E: B9.00 ug - mL' B &
H 171.60ug - mL' R42REE A 5248 pg - mL' RER R
B C34.32ug-mL'. ZE4iE=%5 13.80 ug - mL"' &%
ME=f 141.04pg-mL") 5mL, #% 212" T A%
HEFHIRAR, % 22" MTEIEEEHENE, iBF

EERR, TTEER A MEFEKRE, R PR 9 P RTHY
EHEULE (h=6) 43514 100.9%. 100.4%. 101.7%.
98.5%. 99.5%. 100.8%. 97.6%. 97.7%. 102.6%, RSD
34 1.2%. 1.0%. 2.4%. 2.1%. 1.4%. 1.7%. 1.0%. 1.7%.
1.2%, KA X ERE R IT.

24 HEFRIEEF (relative correction factor, RCF) K
Tz

241 fFNES RCFHIMNZE HBHEME 211" I
TRAXEMAR®K0.5.5.10.15.20.30 uL, 3% “2.2"
MTaEREHASENE, iICRIEEBR. UREE (s)
ARG, ATEFNK S FHRER (a). WIHEER
(b). BRFEEB (O . BEH (d).RREERA ().
SRR C . ZBHE=fE (9). 4iEZ=f (h) &9
RCF, 2R A fi=filfi=(mix A ) | (mgx A, T fs B
N i 5R5Y s MR IERFRILLE (B) RCF),
fiAFEN I METRIERTF, , ANSY s B3t
REEF, mFAm, DR AFNHNRIFAASH s B
RE (ug), A FA R AFNYRINASY s 19
BiflEEmR, ERIEK 2,

x2 8AH4HIRCF
Tab.2 RCFs of eight components

HEFE

(injection volume) /ul Jas Sbs Ses JSas Ses Jts S s Jis

0.5 0.984 0.444 0.949 8.854 0.902 0.877 1.522 1.501

5 0.984 0.432 0.931 8.641 0.912 0.867 1.534 1.472

10 0.981 0.448 0.928 8.641 0.911 0.859 1.530 1.497

15 0.999 0.430 0.932 8.839 0.939 0.871 1.503 1.491

20 0.990 0.443 0.931 8.708 0.922 0.857 1.497 1.502

30 0.997 0.441 0.941 8.689 0.922 0.859 1.519 1.524

F#{E (mean) 0.989 0.440 0.935 8.729 0.918 0.865 1.518 1.498

RSD/% 0.76 1.6 0.86 1.1 1.4 0.92 0.97 1.1

242 AEMEBEMEEHFHER B 211" TR
AR SRIAR, 2 51%% Agilent 1260, Thermo U3000
SR @IL{F Diamonsil C,g &I+ (4.6 mm X250
mm, 5 um). Inertsil ODS-3 &i#t (4.6 mm X250 mm,
5 um). Wondasil &i£4+E (4.6 mm X250 mm, 5um) X¥
RCF K%M, R KRR S RE GG E BILHE
Xf RCF TR ZE &M, L% 3.

243 FAEARMEMER BH211 MTREA
XF BB § iR 7, % F Agilent 1260 & 35 18 & 1% 12
#0 Diamonsil’ C,g 3% 4, % 22 71 [|] 7 & XF RCF &Y
FN £RXKBARAENRFEEEZER L, I
=4,

244 FAEHEMER B2 GTEEX

BB iR &, % A Agilent 1260 & 31 i 18 & it {X #1
Diamonsil C,; @itE, ZEREAFFHEEXT RCF #9520,
ZRRPARRHFEX RCF TEZEE M, W& 5.

2.5 NS &R E L

#EEER (a). MHEER (b) . REREB (O BEH
(). FEEER A (o). REEE C (). ZEHHE=F
() . FE=F (h) #EXIRERE (RRT), 2K A
ris=lgillgss A rig AFFN | SRS s 89K BB B ]
(RT) HYEL1E (BP RRT), tr A4 i B RT, 1, AR
S s B RT. ERZFNE S RRT E LR & MK
Heg e itEhmERYE, ERRASIHFURS
RRT iz, TEEMEER, K 6,

hhEMR L
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=3 FRER{LFFEIEENSA RCF
Tab.3 RCFs determined by different instruments and columns

1588 @ikt . . X . . . . .
(instrument) (column) S S Je fa S Jt S S
Diamonsil 0.989 0.440 0.935 8.729 0.918 0.865 1.518 1.498
Agilent 1260 Inertsil ODS-3 0.963 0.455 0.925 8.725 0.944 0.888 1.519 1.512
Wondasil 0.978 0.437 0.952 8.816 0.954 0.865 1.512 1.515
Diamonsil 0.979 0.453 0.945 8.712 0.943 0.870 1.508 1.520
Thermo U3000 Inertsil ODS-3 0.973 0.446 0.944 8.713 0.938 0.879 1.510 1.517
Wondasil 0.965 0.442 0.966 8.804 0.953 0.884 1.515 1.518
FEHH{E (mean) 0.975 0.446 0.945 8.750 0.942 0.875 1514 1.513
RSD/% 0.99 1.6 1.5 0.54 1.4 1.1 0.29 0.53
£ 4 ARERENEH RCF
Tab.4 RCFs determined under different flow rate
TiE , . X . . . . .
(ﬂOW rates) / (mL . min") Ja I Js Jas S Is / % Ihs
0.9 0.992 0.434 0.944 8.655 0.939 0.879 1.513 1.530
1.0 0.989 0.440 0.935 8.729 0.918 0.865 1.518 1.498
1.1 0.991 0.423 0.939 8.835 0.904 0.877 1.499 1.482
E{E (mean) 0.991 0.432 0.939 8.740 0.920 0.874 1.510 1.503
RSD/% 0.15 2.0 0.48 1.0 1.9 0.87 0.65 1.6

x5 FTREFEEMSH RCF

Tab.5 RCFs determined at different column temperature

IR
(column temperature) /C S S Je Jas S Is S Ihs
25 0.985 0.440 0.926 8.743 0.904 0.878 1.500 1.515
30 0.989 0.440 0.935 8.729 0.918 0.865 1.518 1.498
35 0.963 0.443 0.931 8.708 0.915 0.887 1.558 1.504
E#91E (mean) 0.979 0.441 0.931 8.727 0.912 0.877 1.525 1.506
RSD/% 1.4 0.39 0.49 0.20 0.81 1.3 2.0 0.57

*6 ARENHBMELEHETZHIH RRT
Tab.6 RRTs determined by different instruments and columns

Ve @it

(instrument) (column) fas s e e es s os "hs
Diamonsil 0.733 1.305 1.947 2.012 2.071 2.171 6.014 6.849
Agilent 1260 Inertsil ODS-3 0.743 1.302 2.026 2.071 2.126 2.247 6.339 7.285
Wondasil 0.724 1.315 1.979 2.082 2.122 2.239 5.990 6.746
Diamonsil 0.742 1.289 1.910 1.954 2.026 2.164 5.772 6.572
Thermo U3000 Inertsil ODS-3 0.752 1.290 1.986 2.008 2.079 2.234 6.076 6.968
Wondasil 0.726 1.309 1.926 2.008 2.065 2.175 5.684 6.398
EH#4{E (mean) 0.737 1.302 1.962 2.023 2.082 2.205 5.979 6.803

RSD/% 1.5 0.80 2.2 2.3 1.8 1.8 3.9 4.6

26 QAMS 55MFRi% (external standard method, ESM) i % & ™ #1, 5% B ESM #1 QAMS 43 5l it E9 4
B E 25 RELE B8 SR RBEAT2MAEERM &R

16 MK FEAM, 2 212" M TAHZEH KEAFEZEALEENZR BERFHN—HE I
FHRAAEAR B2 M TEEEFHENE, F7.
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MERE. RERERA FRERB. FRFER
C.ZHHE=f . SE=ENXRRNIEHR, MR
FEEXBmRERE, NERSF LEERRREE,
EWREAMPIERS, WERHEARNSYHT
QAMS 31T, ARARE R T AR, BIEH. ik,
IR XTET# 32 RCF B9, Z5RERA B M5 RCF E
PR 9F. [ 3R B8 R 18] = #0 RRT 43 5l & i &
SeikiE LI RRTEFRKEBEMEEEFINES
HRF, MET 16 HHMHEKERBINTHST, ER
QAMS 5 ESM MG & 8 &R —2, 1A QAMS A F
ISR E 21 R AT H RIFMERERTT.

HEH P EREMESRIERE T L — 8RN
SN EME LSS TN H R R BREH, S M lE
EPHRERFHMRNES, RITHRERERE
BRfE, T REER R A R REH%RENREER.
ASLIHF BT LA S REEH, AXMA
QAMS MEMBREH 9 ML E, AIRRIR Z B4R
BB AEZREENRRRZEE, EREXSTE
ENERAK, BFFTEERMRUMKEONERE, X
B EREMERARTAALMAEAETEEN
MESZNEANE.
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