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B E B ZIRNMNEREAFTRET THR>ATNOT R, 7k RN ZRORMEE R, €54 A Ultimate XB Cus, 3048
A TIF-0.2% F B2 i (B L 2R ) , i ig 4 0.8 mL/min, #4325 nm, A28 %4 35 C,#HFFH 10 L, SR B8 STk
BEH A EMBE I A TSR BT SRR BR A 7 2R R IR C Ao 8 23040 3 A 5 2 M58 B 470 4 0.025~0.5 pg(7=0.999 6) .
0.025~0.5 pug (r=0.999 7) .0.050~1.0 pg(r=0.999 9) .0.025~0.5 pg(r=0.999 7) .0.025~0.5 pg(r=0.999 6) .0.025~0.5 pg(r=
0.999 6)F= 0.750~1.5 ug(r=0.999 9) ; € TR <1.5 ng, oM IR % 0.5 ng; My % & AL M F H K09 RSD<3.0% ; it =
W F $ 95.28% ~106.30% (RSD 4 0.97% ~2.14% ,n=9) . %1% AR E MR AT B AW TR, TA TRAFRKE
W TR R A 4 B BT

KA B AR SRR R B I A A I A TR RS AR E Sk AR A

Simultaneous Determination of 7 Components in Tanreqing Capsules by HPLC

ZHANG Zhenhua', ZHONG Pingping®, XU Ying" * (1.Shanghai Kaibao Parmaceutical Co., Ltd., Shanghai
201401, China;2.College of TCM, Shanghai University of TCM, Shanghai 201203, China; 3.Shanghai Research
Center for TCM Standardization, Shanghai 201203, China)

ABSTRACT OBJECTIVE: To establish a method for the simultaneous determination of 7 components in Tanreqing capsules.
METHODS: HPLC method was adopted. The determination was performed on Ultimate XB C;s column with mobile phase consist-
ed of acetonitrile-0.2% formic acid (gradient elution) at a flow rate of 0.8 mL/min. The detection wavelength was set at 325 nm,
and column temperature was 35 “C. The sample size was 10 uL. RESULTS: The linear ranges of chlorogenic acid, isoforsythiaside A,
forsythiaside A, isochlorogenic acid B, isochlorogenic acid A, isochlorogenic acid C and baicalin were 0.025-0.5 pg(r=0.999 6) ,
0.025-0.5 pug (r=0.999 7),0.050-1.0 pug (»=0.999 9),0.025-0.5 pg((»=0.999 7), 0.025-0.5 pg ((=0.999 6), 0.025-0.5 pg (r=
0.999 6), 0.750-1.5 pg(r=0.999 9), respectively. The limit of quantitation was no more than 1.5 ng, and the limit of detection
was 0.5 ng. RSDs of precision, stability and reproducibility tests were all lower than 3.0%. The recoveries were 95.28%-106.30%
(RSD ranged 0.97% -2.14% ,n=9). CONCLUSIONS: The method is simple, precise, stable and reproducible, and can be used
for simultaneous determination of 7 components in Tanreqing capsules.

KEYWORDS Tanreqing capsules; Chlorogenic acid; Isoforsythiaside A; Forsythiaside A; Isochlorogenic acid; Baicalin; HPLC;
Content determination
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1 w8
1.1 Yz

1260 7Y HPLC A, (L FEAELe I < 3 B A4 . A 3)
VERERS L A RSS2 L Agilent £k 27 T4 3 (52 [
Agilent 2\ F] ) ; BT25S B HL 4347 K- (18] Sartorius 23
Fl ) 3 Vortex Mixer &I i Jig 4% ( 32 [# Labnet 22 A ) ;
KQ-250DB AUz A A (AL T A A A TR A F]) o
1.2 Zy@m5idH

PRI e ( BTl 20 ey A R A | it
1406101 ,1407101, 1407102, KiA% : 0.4 g/ki ) ; S JF R XS R
i (AL 45 : 140601) | 5 3% ¥ IR 17 A X B (L5
Y-184-140801) | % # B # A X B (5 .
L-012-140730) . 5 &%t JiL i@ B X} M & (it 5 .
Y-069-141122-1) SELRJFER A XF & 5 (L5 2 140615) 5
23 )5 C X B (165 : Y-070-140801) |, 35 %5 1 X6 HE
(b5 : 150517) ¥ A ¥R 52 5 A BRA W), 2l 3y
=98% ; LM I EE W R R i 4l , LA iR 3 4 b
ali, K R alifb K
2 FiEEHR
2.1 ‘iE&H

@ % 4F . Ultimate XB Ci5(250 mm»4.6 mm,5 um) ;
T : i (A)-0.2% H R W (B) , B BEPERE (0~10
min, 10% A; 10~20 min, 10% —13% A; 20~25 min,
13%—18% A;25~50 min, 18% A;50~55 min, 18% —
25% A;55~60 min, 25%—85% A ;60~70 min, 85%—
90% A;70~80 min,90% A) ; 13 : 0.8 mL/min ; £ )
1325 nm; AR 35 °C; JFRER 10 uL,
22 BRHIEIE
2.2.1 RAXTHESEW  UREI R o3 ) I A1 A R
BERRAE IR B SR R | SR T A ERIERTT A
SRR B B A R RR C AT TR
435128 50.50.100.50.50.50, 1 500 pg/mL Y R4 % B]
VAT
2.2.2 HEERSNESTR BORE SR N AR AL, EAE L TR AT, B
2125 mg, G BHRE , BT 5 mL B, I e 2, %
JE,FRE TR B A (T3, 250 W, J% ; 40 kHz) b P 15
min, B, FRURFRAE T, i A R 2 B T, B
57,%4:0.22 pm G FLUEREELT , IS8, RIS .
2.2.3  PIPEXTROS W R I e Ay T A A
BRSSPI MERE B JR R 2,227 TR
TR B X R T
2.3 RGEAMRE

B“2.2.17 30 1R A 6 BE S T LB 7 A B
P X HR PR TR 45 38 B, $2 2.1 7 I00 T 6 3 A5 1 AR R
ICSR O, PRI 1. 2550 S AR B LB g TN
30 000; 505 8 > 1.5, 45 e FEk A0 KL«
24 ZKUXRER

A1 A A R BC2.2.17 1R IR A X BRI R 0.25,

HEZED; 2017 45 28 5 30 1
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A. mixed control; B. test sample; C. negative control; 1. chlorogenic ac-
id; 2. isoforsythiaside A; 3. forsythiaside A; 4. isochlorogenic acid B; 5.

isochlorogenic acid A; 6. isochlorogenic acid C; 7. baicalin
1 BRREBREE
Fig1l HPLC chromatograms
0.5.1.0.2.0,4.0.5.0 mL, 735! & F 5 mL AP, it F e
TEAS R INEA X AR R . FER R ERRSR
AN IR AR VR TS 10 L, #2217 100 F (3 25 PR R E
SRR o DARF I R0 A B (o, pg) R AR AR (U TH]
TR () P AL BRFEAT LA 1T, 810575 7 55 Sty Bl UL
%1,
x1 EEFARE EZEEESEER LR (n=06)

Tab 1 Regression equations, linear ranges, quantita-

tion limits and detection limits (7 =6)

FEl ElEpgi r K, pg @M ng KR, ng
SIFR y=27634r—10459 09996 0.025~05 10 05
SHEHEETF A y=167920-13958 09997 0.025~0.5 15 05
R A y=16787—11208 09999 0.050~10 15 05
FRIFMB y=3508.0c—14216 09997 0025~05 15 05
FRERA y=4486.60—22546 09996 0.025~05 15 05
SARERC y=4190.1x-20928 09996 0025~0.5 10 05
AT y=26710:—-51833 09999 0750~15 10 05

25 TEEMRS5KNPREZE

A3 R R R 2.2. 17T IR A0 R TR i A
HORRRE , IE48 2. 17 300 R o il S5 R ERE I , 2S5 14 L oy
10 1B, 759 5 PR s XS5 e oA 30 1A A5 A B, 15 L
F1.
2.6 MBEEILR

Be2.2. 17 W N IRA T RS BOE 5, F 2,175 T £
TSR SRR A 6 IR, IC R TRIA . 45 25, SRl
SEVEHER T A IR A F SRR B R R A
SRR C 5 AT I 1 AL RSD 205110 1.78% \1.27%
1.83% .1.76% .1.92% .1.03% .0.53% (n="6) , = WX &
% P R AT
2.7 FEEMILE

B2.2.27 W A S A T (HES-: 1406101 ) 18 &, 43
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BT EETHCE0.2.4.8.12 .24 hEH“2.17 T F Ak 4%
PRUERED E , JE W AR . 25, SRR | S SR
A GEBETT A 2R B SRR A R4 RR C LB
A 0 TR LB RSD 43 Gl oA 1.19% . 1.09% . 1.69%
0.93% .1.35% .1.81% .1.16% (n=6) , 72 B WL v W
ZEIRNCE 24 hINIEATAE
2.8 EEMHKE
¥ % PR B — HEAE & (HIE 5 2 1406101) 38 1 , 4%
“2.2.27 WUR i il A R T A U, 3 6 00y, PR 2.1 T
g SRR R | JE SR T RO AR S . 4
R BEETR SR A GERER T A R ARR B ST
SRR A SRR C ¥ A1 & m i 4 3N
0.40% .0.47% .0.99% .0.33% .0.22% .0.40% ,19.20% ,
RSD 43 % 5 2.35% . 1.63% . 1.75% .2.04% . 2.51% .
1.83% .1.38% (n=06) , RIAA L EE R IT
2.9  InEEEIY R
B A (FES . 1406101) 38 5, L9y, 47
S b 5 o AR i A %o} B, 32.2.27 T
O A I S VAT, PR 2.1 IR 03 25 4 R R
FE L TE SR TR AT EINFE DGR 25 R W 2,
F2 MERKERRELER(n=9)

Tab 2 Results of recovery tests(n=9)
il kR, RRE MAR, WEE MEREK EEmMER RSD,
i g Hag ig 1g ES/ N ¢ X
B 1248 50.00 22,56 58 9969 964 121

1246 5000 256 M 978

1248 5009 2256 746 916

1252 5025 4513 9535 993

1249 5.2 413 9T 9880

1253 5028 413 9535 9987

1253 5028 6769 11658 9795

1253 028 6769 1744 990

1253 5028 6769 11958 10238
Shf AR A 1248 58.66 2588 8347 9587 981 214

1246 856 2588 8347 9625

1248 866 2588 BT 90

1232 884 SIS 1029 9942

1249 870 SIS 10936 9789

1253 889 51751092 97.06

1253 889 763 13706 10070

1253 889 7763 13802 10193

1253 58.89 7763 13408 96.86
TR A 1248 2355 S444 17810 10022 10170 097

jul

HR2
Continued tab 2
. Tkes, Euﬂuﬁ AR, Wi, JJD%IEIL& %Jm#lﬁl RSD,
mg  Epg Ig ig o Wk %
1249 4089 3650 7664 9795
1253 4103 3650 670 9173
1253 4103 5475 9338 9562
1253 4103 5475 9527 99,07
1253 4103 5475 9524 9901
SHRRRA 1248 28.06 12,50 4001 9640 97.03 142
1246 2801 12,50 399 9528
1248 28.06 12,50 02 9128
1252 2815 25.00 5298 93
1249 28.08 2500 526 %67
1253 28.16 25.00 5238 96.88
1253 28.16 3750 6431 9640
1253 28.16 3750 6400 9584
1253 28.16 3750 6535 9917
SRR C 1248 497 22.00 7199 10123 10204 185
12.46 49,64 22,00 I 10214
1248 97 22,00 7187 10068
123 4987 4400 9460 101.66
1249 4975 4400 9379 100.09
1253 4991 4400 9416 10057
1253 4991 6600 12007 10630
1253 4991 66.00 11749 10239
1253 4991 6600 11809 10330
AT 1248 239616 114219 355806 10173 95 190
1246 239232 114219 355188 10152
1248 23916 114219 356012 10191
1250 240384 228440 466250 9887
1249 239808 228440 465378 9874
1253 240576 228440 468579 9981
1253 240576 342656 573983 9730
1253 240576 342656 572033 9673
1253 240576 342656 580487 9920

2.10 HFmEENE
3590 B3 A i A R, 2.2, 27 T Jy vk ] A it
TR, P4 2.1 TR 35 26 A HERRIN A | 10 SR W THT
BOFHESMRIEIH AR S, 2R R 3,
®3 HMBENELR(n=3,%)

Tab 3 Results of content determination of samples

(n=3,%)
B SEOHEE EEE MR RE RRE &% o
" B RAFA A OEMB MA RC  #0%

1406101 040 047 099 033 02 040 1920 2201
1407101 039 059  LI& 032 024 040 1909 221
1407102 04 058 123 037 025 04 1838 2187
(i 040 055 L1303 024 041 18% 203
3 itie

3.1 HHkmiBiRH & ENER

3.1 4RBUH R AL

EE N EE T HEE . 50% H

VA VR 70 % PR S TR AT 7K 4 T A ) 48 BB 70 Xof S8 FAit
JEEBESRIBUSCR IR . S5 2RI, 70 % F RV 00 7 1

|
1246 123.35 5444 17783 10007
1248 12355 5444 17878 10145
1252 12395 10888 23566 10260
1249 12365 10888 23423 10156
12.53 12405 10888 23519 10208
1253 12405 16331 29096 10220
1253 12405 16331 29211 10291
1253 12405 16331 29100 10223
SR 1248 40.86 18.25 5856 96.99 9781 128
1246 40.80 1825 5850 9710
1248 40.86 18.25 5861 976
1252 41.00 3650 736 9.6
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O3 Bt e RS AT TR s B8 25 45 0 vk 114 i (i
PR A I e RE B B S BRI )

3.1.2 PENUETEIAEERE  EEH S AFEEE T 5.10.15.20,
25,30 min 6 FfAN [F] B2 A 7] X8 A i 4 BURSCR 19
SO, SRR SRR SR T A GEER T A LS
SRR B SO R A S ARIRIR C ST & b
PRI ]G0, S S S R R R ]
sl A PR R TR S b 7R BRI, T H S FR
B[] 24 15 min B 7 Fhosi o0 B AR SR ORI fe . TRLIE
P PR HUE [F] 356 22 2 15 min.,

3.3 WRIEMELE BRI h, EH TS NI
MARL 25 mg AEHFRE BT AR R, 55390
FIA5.10.25 mL A4 B S, 32 42.2.27 300 5 il £ Atk
AT, JEHE 2.1 IR S A A TN AE |, TSRS Y
IIETAIFR . 25 L3RI SR A 5 mL B 7 B sk oy g g
TAFR A3 S AR B2 7004 10 .25 mL I AU TR AR I 2 .5 4%,
(] 25 R 45 Vs R I F 4 L DR 70 S ), S B BB 57 H
PEE(%) 0 5 mL.

3.2 i EFMMRL

321 KM KMERE  EH T HIFHE T 280,290,
300.310,325.330.,340 nm 7 FAR[R KR 7 R840 1%
FORE . S5, Bl R A BN, SR JERR | S i
A EBETT A RSB R AR A SRR CHY
W2 G 349 5 41 184 I ik 1) A 4 T 5 D) 2 ik 1)
P TS AT IR R IE IR h & i, o T iR
AT R I 25 SR B HERR B R R K . &
AT, RPN 325 nm I, SRIER SRR AR T A L
HEREETE A AR ER B AR ER A L SEARBRER C 1Y
B K, RO b S R S v 7 D R A ) R AR B
HiEo DR, R 325 nm ARG K .

3.2.2 EIEAERER  EENEE T SFORE Ak
Ultimate XB Cis(250 mm x 4.6 mm, 5 pm) ,Phenomenex
Gemini C;5 (250 mm x 4.6 mm, 5 pm) , Agilent Zorbax
SB C;5(250 mm x 4.6 mm, 5 wm) S K 1Y 5 5
BOR 45 E P, Ultimate XB Cos (B35 F: 230 28 80 R—AL T
JABPIRI LA . R, #64% Ultimate XB Cis M4BT €8
TSR

3.2.3 WMEMRZEMERE EESINEET LIE-0.1%
R L H-0.2% W IR . N6 -0.3 % W BRI W (5
JEE R ) 3 Bl AN [R] U 20 AH 28 48 % HE 3 i 1 V1) 43 1 30
o GERFH SR ZM5-0.2% W IR W (BB BE VR )
TS R GE BT, DR BRI RS o R AR
I, B 0.2 % W BRI (R BE R ) A Ry 43 A it
VNS

3.24 FRMEEE BHESHIFHL T 25.30.35.40 °C 4
AN TR T AL T VR ) A B R, . S5 R, 4T
Tk 35 CCHE, TR 3 AT REI 5] R oy s B Ay, ik
LR BRR ., BRI, TR E R 35 °C

HEZED; 2017 45 28 5 30 1

3.25 WEMESE EHEDHNFELE T 0.7.08.09.1.0
mL/min 4 FA [a] 0 30 B A Y 2> B RO . 4R
FEH, 90 0.8 mL/min 5, 7 RG> B4 )3 1 JEE e
U (R, Y EESE N 0.8 mL/min.
3.3 HEmMmEBENELERSW
SHURE A I E LSRRI, TR e A i
s, o 19.20% . 19.09% . 18.58% , YFF & B A 7
P IRC A [ AR R AN fi R (0.4 g/ ) 35 A LRSS
T, AT 60 mg” (RN A 1 S AR T 15% )Y
PUSE 5 L 3 AR i 85 11 5 it B RSD y 1.75% , Ui W 8
ZT R A ) 22 AN
SHLFE SR H SR AL SRR R 4R R B L 4%
JER A S5k R C 1-F- 235 873 31 0.40% ,0.34%
0.24% .0.41% , 311 1.39% ; ok A 1R 5145 R 1T A
HBEE Y A B P25 5 3 0 0.55% L 1.13% , H it
1.68% o %£T3X 6 Bl {3 1 & 5 YRG5 I 45 2R
RZERK, IR A 7 8 AT M 0 Jo s v v 55 0
FRAMINE, AT DA LA AL P AT HLIR S o0 S
HOR AT S B Ve R B i HE 5
25 FNR Ay R AR R RS R e A
PEGE, AT R PR I vh 7 o015 i B [ 0
Sk
[ 1] BPSESE XU 5T, 5k/NA, o AR I HPLC #2035
WFFE[I]. i A4S B, 2016(20) : 37-40.
[2] SKEERT, 2R AR, 5 PRHATH R - 22580 E
[J].F B 3675 /) 5 2 & ,2004,10(3) : 37-40.
[31 3K RPE AE2A, 4 AN TR A 7 T2 R s I
AR A T HE R[] P B 25 0k, 2010,19(14) : 23-25.
[4] Qiao X, LiR, Song W, et al. A targeted strategy to ana-
lyze untargeted mass spectral data: rapid chemical profil-

3

ing of Scutellaria baicalensis using ultra-high performance
liquid chromatography coupled with hybrid quadrupole or-
bitrap mass spectrometry and key ion filtering[J]. J Chro-
matogr A,2016,1223(4) :83-95.

[5] LiuG, Mal, ChenY, et al. Investigation of flavonoid pr-
ofile of Scutellaria bacalensis Georgi by high performance
liquid chromatography with diode array detection and
electrospray ion trap mass spectrometry[J]. J Chromatogr
A4,2009,1216(23):4809-4814.

[6]1 KR, EH5, 258, 5 25 il R RIS RIOC RIS
[7].4b 7 ¥ B 25 K %2 53R, 2011,34(6) : 379-383.

[7T] SE3CHT REF, IS, 4 B4 R B 1 A2 PR H]
e AU WF ¢ ik R (7). F B A7 25 & &, 2013, 22(6) -
647-659.

[81 &M, JAHEE. S5 s 2R AL S TR A TR E 5t
JE[1].+ B 25 5 ,2013,24(11) : 1050-1052.

[9] Qiao X, Ye M, Pan D, et al. Differentiation of various
traditional Chinese medicines derived from animal bile
and gallstone: simultaneous determination of bile acids

by liquid chromatography coupled with triple quadrupole
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Rapid Determination of Moisture and Salidroside in Rhodiolae crenulatae by NIR Combined with PLS Al-
gorithm

MOU Qiangian"*,HE Jingxia"*,ZHANG Jianqi’, YANG Bin', LI Xiaofang®, LIU Jiangdi', TANG Yan', LI Hua'(1.
State Key Laboratory Breeding Base of Genuine Regional Herbs, Institute of Chinese Materia Medica, China
Academy of Chinese Medical Sciences, Beijing 100700, China;2.College of Pharmacy, Chengdu University of
TCM, Chengdu 611137, China; 3.School of Food and Bio-engineering, Xihua University, Chengdu 610039,
China)

ABSTRACT OBJECTIVE: To develop a method for rapid determination of moisture and salidroside in Rhodiolae crenulatae.
METHODS: The content of moisture was determined by the methods of oven drying (as reference value) ; the content of salidro-
side was determined by HPLC (as reference value). Near infrared spectroscopy (NIR) combined with partial least squares (PLS)
algorithm were adopted to establish quantitative model for the contents of moisture and salidroside. According to reference value, 83
samples were collected for preprocessing spectra by Savitsky Golay with second derivative and Norris Derivative with first deriva-
tive. The optimal spectrum range of moisture and salidroside were 7 343.60-6 865.34, 5 183.72-4 890.59 ¢m ' and 7 050.47-
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FUER]. B ER 25 4 & ,2016,36(7):598-602. FE50].25 5 53R, 2009, 44(8) :895-904.
[11]  JRM L, X8 RE IR A5 i SR AR T[], B & 25 [15] B3, 2000, A, 5 AARAEPT N 238 R PTRAE
% %,2015,40(7):1252-1258. FAFSE[I]. P 25 24 22 56 4R, 2012, 28(1) : 115-117.
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