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RP-HPLC [E] B EPRFF & 9 FhiE MR 57

aEpe !, EAGR T, RIS, TR REM’
LR OB TR T R R SR A, R 300192
2. R eDEER: AN, R 300192

% E: BH @57 RP-HPLC ERINMES FRIR BE . AT, TP s 4r, . SR, AW THE, A%RT S
F AR T EMERIR 9 P 205y, A FRIR SR U SR R . 3E R %448 Zorbax SB-Cjg (150 mmX 4.6
mm, 5pum) B WA -0 1%BE R K, BREEDENE, AAFRAIR 1.0 mL/min; 2E4MS IR 236, 280, 210 nm;
KL 30 °Cy JEFFEESN SpL. 28R DARE. AT, BPssdr. A, AR, HRTF#E, R TFOE. iR TRE
R HE BP9 (1 B AT A I B 23 3904 12,01 2.60. 5.75+ 9.75 14.39. 19.06. 14.90. 15.63. 16.08 ng; £G4 %k 583.33~18.229.
916.67~28.65. 541.67~16.93. 416.67~13.02. 500.00~15.63. 458.33~14.32. 625.00~19.53. 458.33~14.32. 1 000.00~
31.25 mg/L; “FYIINFEEI R 23514 103.51%. 104.19%. 95.16%. 96.71%- 105.61%. 96.12%. 97.09%. 96.87%- 105.90%:;
R B RSD 2350 1.25% 1.31%. 1.91%-+ 1.88%. 1.95%. 1.45%. 1.66%-. 1.52%. 1.33%; E&E % RSD 20514 1.39%.
1.41%. 1.87%- 1.91%- 1.79%. 1.45%-+ 1.32%- 1.71%. 1.49%; F2& M RSD 4350 1.36%. 1.22%- 1.87%- 1.91%. 1.93%-
1.56%. 1.39%. 1.78%. 1.61%. 6 A FFIH& BEE AR, A4, B S, mE., mEHE, AR TFFE. &
F N B Y BB /) IAE 216.5~222.5. 40.8~42.8. 125.4~136.3. 144.0~147.3. 1640.8~1947.3. 497.5~515.0.
15.0~17.3. 33.6~36.0~ 3.0~3.9mg/L. &5t %AW, REE . EEMEE. FHEMCRE, SR IHHh DR,
ATNTR. BPRCETT. BT B R, RTHRE, ARTOHE. AR TR WS .

KA. T RP-HPLC; 4Rz AJ2udFs Iessid; AT ME#H:; OWTHE; HWT4%H: I THE;
R ZReE A AR B
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Simultaneous determination of nine kinds of active components in Hugan Agent
by RP-HPLC
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Abstract: Objective To establish an RP-HPLC method for simultaneous determining the contents of nine kinds of components in
Hugan Agent such as loganin, paconflorin, scuteuarin, baicalin, baicalein, deoxyschizandrin, schisandrin, schizandrin C, and ursolic
acid, and to provide the quality guarantee for it. Methods Agilent Zorbax SB-Cjg (150 mm x 4.6 mm, 5 um) column was used.
Acetonitrile and 0.1% phosphoric acid water-solution were used as mobile phase of gradient elution, and the volume flow was at 1.0
mL/min; Ultraviolent determination wavelength was 236, 280, and 210 nm; Column temperature was at 30 ‘C, and injection volume
was 5 puL. Results The lowest detection limit in loganin, paconflorin, scuteuarin, baicalin, baicalein, deoxyschizandrin, schisandrin,
schizandrin C, and ursolic acid respectively was 12.0, 2.60, 5.75, 9.75, 14.39, 19.06, 14.90, 15.63, and 16.08 ng; The linear range was
583.33—18.229,916.67—28.65, 541.67—16.93,416.67—13.02, 500.00—15.63, 458.33—14.32, 625.00—19.53,458.33—14.32, and
1 000.00—31.25 mg/L, respectively; The average recovery in Hugan Agent was 103.51%, 104.19%, 95.16%, 96.71%, 105.61%,
96.12%, 97.09%, 96.87%, and 105.90%, respectively; The repeatability RSD was 1.39%,1.41%, 1.87%, 1.91%, 1.79%, 1.45%, 1.32%,
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1.71%, and 1.49%, respectively; The stability RSD was 1.36%, 1.22%, 1.87%, 1.91%, 1.93%, 1.56%, 1.39%, 1.78%, and 1.61%,
respectively. 6 batche of Hugan Agent contained the average quality of loganin, ursolic acid, paeonflorin, scuteuarin, baicalin,
baicalein deoxyschizandrin, schisandrin, and schizandrin respectively was 216.5—222.5, 40.8—42.8, 125.4—136.3, 144.0—147.3,
1 640.8—1 947.3,497.5—515.0, 15.0—17.3, 33.6—36.0, and 3.0—3.9 mg/L. Conclusion The method is believable for determining

the concent of loganin, paeonflorin, scuteuarin, baicalin, baicalein, deoxyschizandrin, schisandrin, schizandrin C, and ursolic acid in

Hugan Agent with its simplicity, sensibility, repeatability, and better recovery rate.

Key words: Hugan Agent; RP-HPLC; loganin; paeonflorin; scuteuarin; baicalin; baicalein; deoxyschizandrin; schisandrin; schizandrin

C; ursolic acid; Corni Fructus; Scutellariae Radix; Schisandrae Fructus; Paeoniae Alba Radix

4 B 2 g P N A R — K2R
LR SR A TN S i N I B 2 S AN R
AT . BUARBTFIEEME— B A A SR KT AR
A e U2, (ER A TR RT & . IR R RS
WSS TS, X R A RES
eI LI ITEANE I o A2 AR i 2 1R K 5 27
HR ImPR 2 B2 MEE, LLLZR T, (IA) . A
KT AR, S HI R BT
AIFNERAE ZFLEAb 000 S5 SER 93 X JH I
R4 AR

HRTH . 4 WER RTINS
HA R R S IhEE, BRITal R P450 7%
PE. JEREATHEIT R A RARE S AR A B TR T
LFEIC BRI B AR = (ALT) FIRAHR
MR AN (AST), Al AR TH . 4 NEXFIE
AT ERIPY, AR 2. RER MRS LA d ) 12
PRy, BRAREFPUEALRE ST, TRRACH . i
LM F AR KT, ISR A s, AT 2
AT B BE RSy, fE BB S BT S
(1) 7N BS54 I M7 TR 2P e e I v B IS 11
1 BRI B AP T B 0 5 R AR & S B 51
WA S ZOE I S TP ) BBy, AT
JOE I 2 B AR DU IR AR, A
[ REFE PRI AT 4R 25 E (PGE) M =& (LT)
ERNEN TR, BBEPR TR Ihh, A
HHESRICHAPER. MG /AT, FIH,
JE S e ds A P A5 o B R 8 LA 0 e & i
PR, U RIRAE, BRI D, oo i il
PRI, AT WA R R R IE DU £F
YEAk T R 2B A T, ARS8 R ) RP-HPLC
DRI R RS AT BPREAE. BE
. mWAE, IR THE. R TF4HE. 5% TR
FRRERIR, VPSR 1) i AR
1 UESHH

Agilent 1260 Y S RAGHAH B4, ALFEDY T,

G1311C. HBhEFESE, G1329B. VWD il &,
G1314F. ik TAEu:, 23R A R AE240
K& TN R, MR- FIAER 2 Bl
/K%, ¥4 Millipore A F]s J7REMMENL, Jbnirh %
AP A A AT B 28 W] i3 s DZKW-4 HE{E i KR
TP XA A B A\ s ARG, T
SRR AR AR IR, R
M =IKRHEAES A PR A ]

SRS SRR (LS 20150112), A5 (it
5 20141205) BFEAAT (A5 20150306 $AT
(#L4520150129), A FE (H'5 20150415), Tk
FTHZE ({it5 20141204). fik 72 % (LS
20150430). TibkFNZE (Jit5 20150506) FifE
1% (4lk'5 20150727 ¥90 F /e & i 1E 7 S A PRA F]
JRE D E035=99.9%. L (fikal), #E[E Merck
AL B (O alD, JHEET Y6 SR ik THES AT
L (gl T ARBORS 44k 27 b T R A IR A
Al SE K IREEK, REETT SR — D BE B
25 Ht . ZEREZM (RIS 131203). B
ik GE LS 1311290, AATZH G Rits
140130 TR T 258 (= fhdit's 140113), %
HE T EIA TP 2R AR AT, S RE B2 R
BERAERN AR %52, 7000 B ERHEY AT 2 Paeonia
lactiflora Pall. TR JBIERHEY) 1% Scutellaria
baicalensis Georgi T AR ZRHEY Tk 1
Schisandra chinensis (Turcz.) Baill. )42 R
SEL INZEBRHEYNL 23 Cornus officinalis Sieb. et
Zuce. FITIRRCAE . TFRIRE S GRS,
AT B 28T, RS 25 R 4% T )
RS — B B AT S i = AT, k540
51 20150512, 20150605, 20150709, 20150729
20150806, 20150831.
2 HESHER
2.1 IPRFFAESALER
211 PO A B 1 mL
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BT PEET, KBZET, A 85%LMEE 1 mL, R
Tk, #E 250 W. 40 kHz. 30 ‘C&AfF FEAHRE
30 min, HI 85% L BEFEAMI I T, Y8 0.22
um TUAFLIERE, BEFE 5 ul.
2.1.2 PSR A T IR R e de
JH AR 7 VA BB B S B IR, B 1 mL &
T PEE W, AKBZET, HREER “2.1.17 5.
2.1.3 PRI AT R I R R %
PRI 8 7 VE I B ORI 9P ), B 1 mL
BT PEE T, Kzt HREER “2.1.17 I,
2.1.4 PRI AT E BV IR % i
JH A O VA BB EAT 9 IR, BT mL
T PEE W, AKBZET, HREBAER “2.1.17 5.
2.1.5  HJRF AR L2 B ) Bt R R D A
PRI 8 7 VE I B LR B ), B 1 mL
BT PEE T, Kzt HREAER “2.1.17 I,
22 BIERMG

RN Zorbax SB-Cig £ (150 mm X 4.6 mm,
5 um); VRENA A Z -0, 1% R /K VAT, o6 8 W i
0~15 min, 14%~16.5%4ff; 15~17.5 min,
16.5%~21.5%Z.HE; 17.5~33 min, 21.5%~33%Z
fi&: 33~55 min, 33%~43%ZMfE: 55~63 min,
43%~53%Z M 63~103 min, 53%~63%Z.M:
103~ 128 min, 63%~73%ZNE; 43 BRI KM & «
0~13.5 min & 236 nm, Al S ARG 254,
13.6~40 min & 280 nm, A&7 EF 2 5. AR
WA E, 40.1~120 min 4 210 nm, Kl FL0E T H
L WHEMBERR; AHME 1.0 mL/min; FHiR
30 C; BEAERE S uL.
23 LMEXRAREE

IR RRI R ER . AT BT, B
B MR, B THE, AR TLE. kT
PIZ AR SRR PR 1.4 220 1.3, 1.00 1.2, 1.1,
1.5, 1.1, 2.4 mg, Bk 1.2 mL (B A X I LR
W, AT LUARE, 193 R ER I i B )
W4 1 166.67.583.33.291.68. 145.83.72.92.36.46.
18.23 mg/L; ~JEHF IR 1 833.33,
916.67. 458.33. 229.17. 114.58. 57.30. 28.65 mg/L;
Y S TR IRE S ok 1 088.33. 541.67.
270.83. 135.42. 67.71. 33.85. 16.93 mg/L; X
T R R 2 0 A 83333, 416.67. 208.33.
104.17. 52.08. 26.04. 13.02 mg/L; A & [z
WRESX 514 1000, 500, 250, 125, 62.5. 31.25.

15.63 mg/L; Fuk—1 H E M JBTEIKE 7300 916.67.
458.33. 229.17. 114.58. 57.29. 28.65. 14.32 mg/L;
HR T SR FEIRE S 1250, 625, 312.5,
156.25. 78.13. 39.06. 19.53 mg/L; .0k A&
SRR IE 300 916.67. 458.33. 229.17. 114.58.
57.29. 28.65. 14.32 mg/L F1HE FLIR 15 94 15 49 )
2000, 1000, 500, 250, 125 62.5. 31.25 mg/L,
UG 6 AT i B B S v WV EARE I £k . 25 T
WREERW 5 i 0.22 pm TALUENE 5 ERE 5 pL E4T
il . DUEIAEME (4 X ERE (O
WEAT Sk B, 4925 LA R 7 72 S AHOC R % ()
K PEIE R0 o TR 3R 4=15.448 C+21.385, r=
0.9999, 583.33~18.229 mg/L; AjZyH 4=5.480 C+
46.340, r=0.999 8, 916.67~28.65 mg/L; BfiEA:
1F 4=8.324 C—89.711, r=0.999 5, 541.67~16.93
mg/L; AT A=13.723 C—43.907, r=0.999 8,

416.67 ~13.02 mg/L; ¥ % % 4=126.086 C-+
121.917, r=0.9999, 500.00~15.63 mg/L; fiH¥
% 4=31.765 C+130.080, r=0.999 9, 45833~
1432 mg/L; KT L3 4=26.478 C+149.704,
r=0.999 9, 625.00~19.53 mg/L; LK TN%E A=
26.561 C+118.140, r=0.999 8, 458.33~14.32
mg/L; FERIR 4=2.368 C+34.567, r=0.9999,
1 000.00~31.25 mg/L.

TEES IR ST T, RARE L (SIND R 3
SRAF A B3 () B AR U PR 20 01 4 4k 3% 12.0 ng.
ATUHF 2.60 ng. BFREAT 5.75 ng. #A1F 9.75 ng.
B FR 14.39 ng. TR FHIE 19.06 ng. Hk L%
14.90 ng. FHWR T A 15.63 ng. FERFR 16.08 ng.
24 @BIESE

S AR S T S SR AT BP AT
WA, WAER. IR THR, IR T2%. Ik
THNREMBERRIAT OB, R NE 1. v,
SRy ERER B S, WK, 2
Fety, HICHW R g4, BRI OR B I Ta] Y
4.43 min, ~jZHF ORI 7.39 min, BT
(R B4 I 1) R 15.01 min, 3 25 10 4% B I 1)
24.12 min, 5 PWLREE NN 34.94 min, TURT
FH 2 (AR B I 1A) 0 81.58 min, T T~ Z 2 IR B I
[H24 90.03 min, UK ZEMIOREE I 95.80
min, R 107.76 mine 43 AR
FEM B GRS, 2R 1. nTW, B AN
(1T e B
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- E 2798 3-EFISH 4 H SSWME R 6-TRTHR 7T-HRT4HE S-TRTHE 9-fERR
1-loganin 2-paeonflorin 3-scuteuarin 4-baicalin 5-baicalein 6-deoxyschizandrin 7-schisandrin 8-schizandrin C  9-ursolic acid
1 REXEM A). PHFIER B) BRI (O). SBILKE (D). REZ () FMRAKTF (F) #HFF AR
HPLC
Fig. 1 HPLC of mixed reference substances (A), Hugan Agent (B), and Hugan Agent negative control without Paeoniae Alba

Radix (C), Corni Fructus (D), Scutellariae Radix (E), or Schisandrae Fructus (F)

25 REERE

& k2% 72.92 mg/L. ~j2451F 114.58 mg/L.
PP 67.71 mg/L. AT 52.03 mg/L. HE#H
62.50 mg/L. T TH 2 57.29 mg/L. ik T4 %
78.13 mg/L FLWE T TH 2% 57.29 mg/L Flfg H R 125.00
mg/L [PITRA N R, S SEERE 6 IR, 45 R R
N BRI EET. mEE. KT
MR, IR LR TN Z AR SR BRI AR )
RSD 7334 1.25%- 1.31%- 1.91%-. 1.88%- 1.95%-
1.45%. 1.66%- 1.52%. 1.33%.
2.6 FEEMIRE

H A 6 fEP AT (k5 20150831), % “2.1.17
WEA LG, 43976 0. 4. 8y 124 24, 48 h itk
FEE, S5 SEkE . AT B ROs iy, sA T,
WAR, IR FHRE. HRTLR. IR TFHERM
AE L IRIE THIFY) RSD 43 1A 1.36% 1.22%- 1.87%-
1.91%. 1.93%. 1.56%. 1.39%. 1.78%. 1.61%, &
WA A VRAE 48 h INFRUE
27 EEMIRAE

H R —HEP AT (k5 20150831), §% “2.1.17
WU PAT H% 6 Ry, HEFEM e, 4554
HERE. AT B . SR L

WP R, AR TFLHE. AR FREMERRTK
RSD 434 1.39%-. 1.41%- 1.87%- 1.91%- 1.79%.
1.45%. 1.32%- 1.71%. 1.49%.
2.8 AR RIS

HY 2L i iFAR) (kS 20150831) 1 mL, F
1790, 734 341, ZrnlmA 0.1 mL Vi A556) JE
W AR FURIRST 287.70. 143.85. 71.93 mg/L,
AT 256.50. 128.25. 64.13 mg/L, B il %t
325.50. 162.75. 81.38 mg/L, #{%-1F 400.00- 200.00-
100.00 mg/L, F%-% 390.90. 19525, 97.63 mg/L,
TR 7 2% 365.50 182.75. 91.34 mg/L, HWK T4
% 350.00. 175.00+ 87.50 mg/L, Ti A% 415.50.
207.75+ 103.88 mg/L FIfEHL i 380.50+ 190.25. 95.13
mg/L), M “2.1.17 BUTEANER G “2.27 i
RN, AR EERE. AT BT 3
BAF. WA R, IR TH R, IR T 45 BTN
FARE IR B 7308 103.51%-104.19%-
95.16%496.71%- 105.61%-96.12%-97.092%- 96.87%-
105.90%, RSD 2354 1.79%1.57%1.91%. 1.85%-
1.77% 1.51%- 1.64%. 1.39%. 1.47%.
29 H#H&ENE

06 L ATFIRE R 1 mL, 3% “2.1.17 Ty i3:
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KePEJE, 4% “2.27 BEREAAFATINGE, 4R IR
Lo AT 6 HEF AT Sk BRARIR. AT
FPRRAr. AT, AR IWRTHR. 45K

W R B 2 Al 216.5~222.5. 40.8~
42.8.125.4~136.3.144.0~147.3.1 640.8~1 9473,
497.5~515.0.15.0~17.3.33.6~36.0.3.0~3.9 mg/L.

F1 HERMNESR
Table 1 Determination of samples

R (mg L)

e DR AAH BWESE ST mSFR LRTHR W T4E DRTAR . BRR
20150512 2165 1254 145.0 19425 4975 16.3 33.8 3.6 425
20150605 2225 136.3 147.3 19473 489.0 15.0 344 3.0 413
20150709 2218 1353 144.3 16408  515.0 17.3 359 3.1 40.8
20150729 2188 1245 147.5 18973 4775 16.3 336 3.9 42.8
20150806  220.0 1245 144.0 17565  514.0 16.1 36.0 34 415
20150831 2213 1336 145.8 18723 5145 16.0 35.8 3.8 423

3 itig Se Ao BHIE, AW FURE B TS BRI 2 1A TR

JHRIE 9ERE 21 A0S0 1 403407 25 7 55 o JHF
(1) D6 S P A 68 77 5 E T s A R T (P76 97 380R
AU, PRIES RIS BRI AEAT S 993 1 £
P71 55 AR AR F (R vh 2 3500 R A = .

PR A b B B AR & FHIE IR VA R
i R R A 7 38l e A 7 WA B B P s i
WAFZ T JIE R (Con A) IR MIATFH /N &
HARUFBvaE - %07k 25 30VE I It 32 BLiE 1
A RIS R R BRI T B
AT ORI S5 AT AT X KT
B HE PR, 4. NE. I, AR %07
X9 Tl M 3 A AR S 7R R R ) S A

WL XTIX 9 Bl i 23 JHEAT 5 Ah v AR i K4
i, RIVEERZFIATZATLE 236 nm A HKMIK
W A IPEOS IR ST 280 nm ALK
B iR . 40 N3 SARERRYE 210 nm
BT . P, #4236, 280, 210 nm fE
RIE 9 sy RS A

PR AT ARG WIGIRIE, AT AE R IR
FesE, DN, EFE 0.1%MERE K RIVE N AE 15 i
CIEVE BN SR F I AR Ik LU AR R iR, L
ANETIK, R THEE. OB, mH, S5
P I PR SR S AR O B A, UL
MEE 40~60 °C I AR 5, 1 h nlRE s 51 B A

WHEN 30 C, VBT A M. RN, ekt

WA T R ABR FEDE I, ARGV Bl 23 th A3 2R 47

(P38, HUETEXARPEL . ki P AR

e TR RE T PRI s, O BAE 9

Tl B A il 73 Sy JCER AT U0 A 1 G A R A T A
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