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Simultaneous Determination of Nine Active Components in Tongyou Runzao Pills by HPLC with Wavelength
Switching Method

LYU Jin, CUI Qingde, FANG Huixiang(Qujing Food and Drug Inspection and Testing Center, Qujing 655000, China)

ABSTRACT: OBJECTIVE To determine the content of naringin, neohesperidin, baicalin, wogonoside, baicalein, wogonin,
honokiol, magnolol and chrysophanol in Tongyou Runzao pills by HPLC wavelength switching method. METHODS The
column of illite Hypersil OSD2 C15(250 mmx4.6 mm, 5 um) was used; the mobile phase of acetonitril(A)-0.1% phosphoric acid
solution(B) was used for gradient elution; the flow rate was 1.0 mL-min~'; the column temperature was 30 °C; the detection
wavelength was 275 nm(naringin, neohesperidin, baicalin, wogonoside, baicalein, wogonin) and 220 nm(honokiol, magnolol,
chrysophanol); the injection volume was 10 uL. RESULTS The separation of the nine active constituents was good. The linear
range was 0.76-22.94, 0.47-14.21, 1.46-43.66, 0.24-7.11, 0.51-15.36, 0.13-3.93, 0.053—1.58, 0.30-8.95, 0.38—11.38 mg-mL"" for
naringin, neohesperidin, baicalin, wogonoside, baicalein, wogonin, honokiol, magnolol and chrysophanol, respectively. The
average recoveries(n=6) were 99.27%, 100.04%, 98.90%, 100.10%, 99.67%, 98.75%, 99.88%, 99.59%, 99.92%, respectively
with RSDs of the recoveries were 0.12%, 0.15%, 0.41%, 0.18%, 0.28%, 0.27%, 0.65%, 0.46%, 0.24%, respectively.
CONCLUSION The method for the determination of 9 components in Tongyou Runzao pills is accurate, sensitive and has
good separation effect. It can better evaluate the quality of the drug and provide a scientific basis for the overall quality
control of drug.

KEYWORDS: Tongyou Runzao pills; HPLC; wavelength switching method; active ingredients; content determination
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KBRS Z DAk, 1ML S R FRANED . RN 5
REDIRE FIA0TE T IO WE IS k. Bt f
B OERVRS . FNRIRE, HIGHEA 0 KEE
SEIEPERU T I, S TR RZ A TR AR
EPEFITRL—Bh:, Sy B bR E, o
PRI RO 25 DAk, B84 5k A e Kt S
FRE-100, SR HPLC 9K D467 [m] B 0 e 30 e ) e
JUHR 9 RIS, DA A B A X T
HEATPE GRS, Sy e 25 30 W T J5R hL BT e o
PR —E I SRR

1 NESRH

1.1 f4Es

LC-20A & 80 AH (i A (H A B, (4E
SPD-20A il %% .CBM-20A &S5 #% .LC-20AT
% . CTO-10ASvp #HAS . SIL-20A [ SiEFERR |
LCsolution &% T./E¥)); KQ-100VDB — i %i#5
POV Ve AR (R T S AR A R A A
MS205DU AU L4381 K P (e -4 7 22 [ PR i
AT PR F); BRAND RIRS W #% [ 22 (i) 52
AR AT
1.2 k%

M S . 110722-201613; &8 : 94.3%).
R R TFAEES: 111857-201102; &&: 99.6%).
RS 110715-201318; & 93.3%). 1L
WS . 112002-201501; &E: 98.8%). P
KZEMS . 111595-201607; & : 100.0%). ¥
WAREZA S 111514-201605; & & : 100.0%).
FUEAMG S 110730-201614; &&: 99.3%).
JEAMIEE S 110729-201513; & 98.8%). K
B S 110796-201520; 5 H: 99.2%)%] 1R 5
oy eh v L 2 TG E AT B R AL 5 e Y A L
[t [R5 RARZ Y (I A BR AW, B
100 #i&E 10g; fit5: 17030078, 17030079,
18030009]; L&A Eigal, HEE. By Ao
afi, FrHZKCH Bl 25K,

2 FAESHR
P QNGRS S

1% . MK Rl % Hypersil ODS2 Cis #E
(250 mm*4.6 mm, 5 pum); LAZIE(A)-0.1%BEmR 1%
W (B) A BIAH, B PEL(0~16 min, 18%—23%A;
16~80 min, 23%—43%A; 80.01~90 min, 18%A);
W 1.0 mL-min'; FEIR 30 °C; AP N
275 nm(0~49 min, MGEREZT . BB . HS
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T, DA AR, EEZR)M 220 nm
(49~90 min, 7 FEANG . AN . KEW);
HEFER 10 uL.
2.2 WA
221 RAXTHREEE ARG R IO B
BT EAAT . WEEA . WA, WEE
F.OMEFNG . JEANG . KEEB XSS R,
P TR 1) i B — 43 118 6 B A A V(A B
513.94 pgmL " BB H 341.63 pgmL' | BA
11 250.04 pgmL™" | BLEAAT 99.05 pgmL™" | #EA
% 46.50 pgmL'| DA Z 55.75 pgmL ', FIJE
FNBY 520.83 pgmL ', JEFME 50536 pgmL ', K
B 100.09 pg-mL ") PR IR 25 W B 1 3Rt 25U
T, 0 P A R R (76.47 pg-mL) L B
1 (47.38 pgmL "), BEAHF(145.55 pgmL "),
HETF(23.71 pgmL™) . A FE(51.19 pgmL ),
W & E (13.10pgmLlhy | MR A B
(5.27 pgmLYy | JEFNE (29.83 pg-mL) Al K
(37.95 pg-mL TR A X IR AT
222 HERASIAEWR BURSNAEY, W, TR,
2 0.8 g, KEHmME, BEHIEHIDHS, K5
AHEE S0mL, %%, Mo, %
250 W, #i% 40 kHz)30 min, W4, FEMGEFE,
FHR BN R IR B B, 5], JEat, IRERIE,
HIFE
2.2.3  FAPERERIAW AT b 2GR AT T
ZOTIERIRRERIP BT . B FEAN . K
M USRI BIPERE S . # “2.2.27 TR )7
T S A R
2.3 Llmtkils

3 KRS 5 W BT A5 o FR S R L R T R
FIBAPERE SR, % “2.17 TR O3 &kt
S, IO EE, SRR, RS X R A S
BIEA L TRRPERCAS, B S RO T A Y 9
PR T T 25 WA 1,
24 MR EE

BL“2.2.17 0 F A9TRA X ISR, FH 0.45 um
TUALUERE B A o A miRE B g 1, 2, S,
10, 15, 20, 30 uL {EAGIEYL, % “2.1” @A
TEAIRIE, ICR g, USAnREiRE Ch
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Fig.1 HPLC chromatogram
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A-mixed reference solution; B—test solution; C—negative solution of lack of Aurantii Fructus; D—negative solution of lack of Scutellariae Radix;
E—negative solution of lack of prepared ginger Magnolia officinalis; F—negative solution of lack of prepared and raw Rhei Radix et Rhizoma; 1—naringin;
2—-neohesperidin; 3—baicalin; 4-wogonoside; 5-baicalein; 6-wogonin; 7-honokiol; 8—~magnolol; 9—chrysophanol.

®1 AMALAERRR

Tab.1 Linear relationships of various constituents

% [EYEg: gé'rﬁkﬁlif—ll/ %EW

mg-mL pg-mL
il e Y=16120.6X+2 157 0.9 0.76~22.94 0.9995 0.45
BrE A Y=1286 0.4X+947.849  0.47~1421 1.0000 0.59
WA Y=337927X-12739.7 1.46~43.66 1.0000 025
WHAAY  Y=4 564 5.5X-8772.26 024~7.11  1.0000 0.14
WAEFE  r=45161.1X-125350 0.51~1536 0.9998 0.18
WHAE Y=592482X-9822.45 0.13~3.93  1.0000 0.12
FURANE  Y=4 779 8.8X+2 086 6.8  0.05~1.58  0.9987 0.23
JEEANS Y=7706 6.1X-1 044 7.2 0.30~8.95  1.0000 0.23
KHER  ¥=53555.1X22494.4 038~11.38 1.0000 0.45

2.5 UG T I

RS E “2.2.17 BT 1A B A 10 uL,
LI 6 WHEAAERIE . 2R IIR, il
. B, AT WEES . AR W
BASER L FRAMS | AN . K RN RSD
3K 0.08%, 0.08%, 0.07%, 0.06%, 0.25%,
0.11%, 0.31%, 0.07%H10.12%., 455REW, %)
A A B R R AT
2.6 fouE kL

2 W B AR S . 18030009), 4351
T 0, 2, 4, 8, 12, 16, 24, 48 h FEFEAMHF, Wl
EVETHAR, S5 Won, MR AT BB R . AT
DU . AR DS R FENG | AN |
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KIEBIEETAI AR RSD 7305124 0.70%, 1.00%,0.70%,
0.68%, 1.11%, 1.24%, 1.48%, 0.82%F1 0.67%:
SR, AR AEBCHS 48 h NARAE .
2.7 EEMAE

Rl — b 6 frdits . 18030009), F#
“2.2.27 WURIRWIAS, U217 TR Ak A
WE, e g miA, S50 IR,
T B A . BT ST SR W
WOE | FUSEAMG | JEANT . K TR R RSD
SR 0.58%, 0.42%, 0.34%, 0.52%, 0.28%,
0.32%, 0.44%, 0.54%, 0.38%. XCIEEM, %7
BEAMRLT.
2.8 SR ISR

S 2 R B R0 5 1) A A VR AL i (L5
17030079)%5 0.4 g, 3t 6 iy, BT REHIMA “2.2.17
TR % RSB AR 3 mL, 4% “2.2.27 TR 7kl
B, Fe 207 WUNAGEAENE, SR 9 R
2 B IREE R4 e . 25 SRl e 11 L A B 1T
WY DAY . AR AR AR
My R AN KO S 2 18] (n=6) 43 S
99.27%, 100.04%, 98.90%, 100.10%, 99.67%,
98.75%, 99.88%, 99.59%, 99.92%, RSD 434N
0.12%, 0.15%, 0.41%, 0.18%, 0.28%, 0.27%,
0.65%, 0.46%, 0.24%. Z5RWFE 2,
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T2 &AL mEERERRERH=06)
Tab. 2 Results of recovery tests for various constituents
(n=6)
Wi IR B Er R AL s Ele PR RSDY
g mgg' mg mg % WR% %

0.41 4.46 154 336  99.24
0.41 4.46 1.54 336  99.38
0.40 4.46 154 334 99.09

Bz 99.27 0.12
0.41 4.46 1.54 337  99.41
0.40 4.46 154 337 9922

0.41 4.46 1.54 336 99.30

0.41 3.28 1.02 237  100.12
0.41 3.28 1.02 236 99.89
0.40 3.28 1.02 236  100.28

B 100.04 0.15
0.41 3.28 1.02 237  100.08
0.40 3.28 1.02 237 99.92

0.41 3.28 1.02 237 99.97

0.41 6.38 0.75 336  98.98
0.41 6.38 0.75 335  99.12
0.40 6.38 0.75 3.33 99.08

HEAT 98.90 0.41
0.41 6.38 0.75 336  98.83
0.40 6.38 0.75 336  98.12

0.41 6.38 0.75  3.36 99.27

2.9 FES S EIE

B3 fIbREALAS 0.8 g, KB, % “2.2.27
TR kA R R s A, FR 2.1 TR
S, e SRR, DA T R SRR S
Ao, AR ILER 3,

£3 EARAEENESER®0=3)

0.41 1.01 030 071  100.22

0.41 1.01 030 071  100.08

. 0.40 1.01 030 070  99.89
WA 100.10 0.18

0.41 1.01 030 0.71 99.94

0.40 1.01 030 071 100.36

0.41 1.01 030 0.71 100.14

0.41 2.40 0.14  1.12 99.67
0.41 2.40 0.14  1.12 99.81
s 0.40 2.40 0.14  1.11 99.94 9967 028
0.41 2.40 0.14 1.3 99.25
0.40 2.40 0.14 1.13 99.38
0.41 2.40 0.14 1.12 99.89
0.41 0.64 0.17 043 99.01
0.41 0.64 0.17 043 98.57
W 0.40 0.64 0.17  0.42 98.44 08,75 1027
0.41 0.64 0.17 043 98.79
0.40 0.64 0.17 043 98.60
0.41 0.64 0.17 043 99.11
0.41 0.83 1.53 1.89 99.47
0.41 0.83 1.53 1.89 99.16
HUELFN 0.40 0.83 1.53 1.90 99.80 9988  0.65
0.41 0.83 1.53 1090  100.15
0.40 0.83 1.53  10.90 99.66
0.41 0.83 1.53 1.92  101.01
0.41 1.29 1.52  2.03 98.94
0.41 1.29 1.52  2.04 100.05
AN 0.40 1.29 1.52  2.03 99.57 9959 046
0.41 1.29 1.52  2.04 99.24
0.40 1.29 1.52 2.05 100.11
0.41 1.29 1.52  2.04 99.62
0.41 1.16 030 0.78  100.18
0.41 1.16 0.30 0.77 100.04
0.40 1.16 030  0.77 99.56
K 0.41 1.16 030 0.78 99.71 9992 024
0.40 1.16 030  0.78 99.89

0.41 1.16 030 0.77 100.11

P E AR 2 2022 4R 7 A5 39 5 13 1

Tab. 3 Results of content determination of various
constituents(n=3) mg-g!
D% - it

#5. 17030078 5. 17030079 5. 18030009
Al 1 4.40 4.46 4.12
B R 3.21 3.28 3.10
HEAT 5.98 6.38 6.87
WHE LT 0.93 1.01 1.03
AR 2.59 2.40 2.38
WA R 0.70 0.64 0.64
FSEAN B 0.82 0.83 0.36
JEE AN 1.25 1.29 1.57
KH T 1.18 1.16 1.36
3 Wig

SRR RN AT (OB G T S O e 29719
SrE A AMAEZERBR, R 28N kA
ST P A SR FVE A SR, XS e
D7k ST AR T 2 b2 oy R GG R L
FEH TP HIF R R R E . LR, M2
T A il 0 M oSO B0 B A R RS AR T
WATE RO . WA . B B A AL
FEIMAG . BrahBkosEERE (L S5 2 AR s 1, 2
KR T ZF PGB P BRE . R ECEE
P EZHEM N B ETA RIS, ZER.
B2k RS . BERAIRLR TR, a2k
BT WS, HEREANEESRERLE
EVERM R ZE S, BAPUR . PUn s 1E
F s JEANMG BB PR R AN . JEANE
HAPAMA., SEfh e . DLRMS . STtz
FIIZMAMER; REmEAPIEESE, BA
1% R R R VR A T R A o R TG A
MR A A S I RE , ME L AT S50 i 2% i 5D A
JoH o WS S AE X i A AT RGN I i S
K 28R VIR 8 7 TR B i il 5 ) 9
FARST, FFE e 2 . 28 R0,
RIGZE SRR, AL s . EE M. Y
TOREE R, AT TP AL 2R A T

Fie “2.17 WiF @&, 1F 190~400 nm P
JEEINGEA TR, T . B KA 280 nm Y
A RARWM, BE ., WEE ., EER, W
B ZAE 275 nm BHEA SORM, FUEANS . R
- 1719 -
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AN . REEEIE 220 nm BT A B R, #iiZss
35 7 1k A Ok K D14 15 4 B AE 275 nm Al
220 nm, BERMSHE R AE [ — @ik AT, kb
A N ) e R IR0 e B4 R I 2 43 R 45 R e R
WO AL AT, e A ) R, s R
=S i A e w74 s O R R E e 0p - A I e
B A G o 5 SR 01

22 v [ 2 MR RH OG SCRU 1Y, e a2
B I 0 X S 2 — 3R K A R T A% i
T, A S Y 25 T A 0H a2 5 SR = A B K 5
Wi, A 46 43 0 X6F L 20 A (FF 10,1 % Bl R 7K 7%
W CNE-0.1% R KIS W - G -0.5% 0 FRIK R
Z5-0.1% R 7K V5 Y S5 S0 st A A [R) BU B8] 118) 258 3 05k
i, BRREVRG) . WERIHEE(50%, 75%, ZiHEE).
PEWOT GRS L T3 4 ) SR 7 e ECR ) GRE
15, 30, 45, 60 min)%EdEfT T %45, @i L IREL
PEHEXT, SRFH ZHE-0.1%BE iR /K 7 R i s AR k4
BRBEVEMEES , SRR R 2o (il B L Biis
FAR) RS e F TR PR /N B 2 B 43 (RN B
AN | JEEANER AN 25 PR B B ) 3t K T e A8
BRI 2H 43 S G i (] 40 ol BRARL Ay s R Ay,
RERaE, WBIRR; DIal B AR N R 4ot
FEH 30 min AR B, B, ARSLRR 4l
P sttt , RS 30 min $RIBUS 1E 2 15-0.1%8
PR KT I AL S A R4 T B R 1 T T R A 752 56

ARSI YRR HPLC I KB4 v %) 3 A 71
PSS W R D S BT (50 = R R BN O (s B
AR, WHEER ., FMEAE . BN . KEE
A i ] B R A s, R b 2 39 o 2 R
Z, WO 2, A A ReAE EE
WERG R, AR RS R BERE I E, ST E
5B T T AR — B RANGE . SR,
ZIT AT BRA AT A8 . Pl MERRATSE, HE
PR, nOh A R PR R AR, ik E|
M2 et | et B 98 4E T BES R P52,
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