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SMOBRBESMEHSILHEIELR 6 AARENERR
YAl 2 R AT 2 BEHE 2 R R A e e

(1. e BELHGHARAR, LK Ish 2760065 2. EFHGEARMDARLE - FHF G BEARERE R
S, LR K 276006)
WE:BR 2 RB 0 IRE A H AR AR &% (UPLC) 8 S B 3, JF R BT Z 41 7] F 6 Ay e & i &4 A Waters
Cortecs®C , #(50 mm X 4. 6 mm,2. 7 wm) ,JENABA THE — 0. 1% Fhig R (B2 BL) 4l ok K 4 230 nm, %k 4 0. 4~0. 6 mL/ min,
HE A 35 CoA BARFIEA S RE, 5 24 BHF S8y UPLC B, RN 25 &35 35 5B 35 AR UL R4 R 46 (2012 1) "2 AT AR 0 B 3F
W, B A R 24 A& UPLC B34 30 N EAY ARBUE > 0.97. BARE K 245 83 A w53 M e %
FIRE KA A 50.55~505.46 g/ mL(r=0.9997) . 11. 20~ 112. 04 g/ mL(r = 0. 999 6) .52. 80 ~528. 02 wg/ mL(r=0.999 5) |
149. 01 ~ 1 490. 08 pg/ mL(r=0.999 6) . 12. 41 ~ 124. 10 pg/ mL(r = 0. 999 6) .39. 23 ~392. 26 pg/ mL(r = 0.999 7)7& B 1 5 2% & 41
B K R RO E R AR E LMK ) RSD 3 T 2.0%; F ¥ Am HE e E 5 5] % 98.98%, 98. 51%, 98. 45% , 98. 43%,
98.10%,98. 86% ,RSD 5%} # 0. 73%,1. 07%,0. 91%,0. 82%,1. 11%,0. 73%(n = 6) . £518 FAT# 569 UPLC 354 A& 44420 T,
Al B4 B MR AE SRS O IR 4G S T
KA AR O IRR AR SRR AR Gtk I B A T
525 : R932;R284.1;R286.0 XERFRERD A X E S :1006 — 4931(2022)06 - 0081 - 05

UPLC Fingerprint and Content Determination of Six Components in Chaiyin Oral Liquid

GUAN Yongxia'?,ZHUANG Huifang'?,YUAN Xiaomei'?,JIN Feng'?,ZHUANG Jianlin'?,SUN Xiaolan'?,BAI Xue'?,FAN Jianwei'*
(1. Lunan Hope Pharmaceutical Co. ,Ltd. ,Linyi,Shandong,China 276006; 2. Lunan Pharmaceutical Group Co. ,Lid. ,State Key Laboratory of Generic

Manufacture Technology of Chinese Traditional Medicine ,Linyi,Shandong,China 276006)

Abstract: Objective To establish the fingerprint of Chaiyin Oral Liquid by ultra — high performance liquid chromatography (UPLC),
and to simultaneously determine the contents of six components in the preparation. Methods The chromatographic column was
Waters Cortecs® C,; column (50 mm X 4.6 mm, 2.7 wm) ,the mobile phase was acetonitrile — 0. 1% phosphoric acid solution
(gradient elution) , the detection wavelength was 230 nm, the flow rate was 0.4 — 0.6 mL/ min,and the column temperature was
35 °C. The UPLC fingerprint of 24 batches of samples were established with puerarin peak as the reference peak, and The
Similarity Evaluation System of Chromatographic Fingerprints of Traditional Chinese Medicine (Version 2012) was used for
similarity evaluation to determine the common peaks. Results There were 30 common peaks in the UPLC fingerprints of 24
batches of samples with the similarities all aboved 0.97. The linear ranges of puerarin, daidzin, forsythoside A, baicalin, forsythin and
wogonoside were 50.55 —505.46 pg/mL (r=0.999 7),11.20-112. 04 pg/mL(r=0.999 6),52.80—-528.02 pg /mL(r=0.999 5),
149.01 - 1490.08 pg/mL(r=0.999 6),12.41 - 124. 10 pg/mL(r=0.999 6),39.23 - 392.26 pg/ mL(r=0.999 7),respectively.
The RSDs of precision, stability and repeatability tests were less than 2.0%. The average recoveries of six components were
98.98%,98. 51%,98. 45%,98. 43%,98. 10% and 98.86% with RSDs of 0.73%,1.07%,0.91%,0. 82%,1.11% and 0.73% (n=6),
respectively. Conclusion The established UPLC fingerprint of content determination can more comprehensively characterize the
product quality of Chaiyin Oral Liquid.
Key words:Chaiyin Oral Liquid; UPLC;fingerprint;content determination

SRR O IR A (O3 E7S45) i S5 i L O F
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e T 2 A 2E e SRS M A S R B U
N A 45 A B, SR R = 0OR £ 35 (UPLC)
ST SR T IR VA P S0 PR () 0 s R P B AR R
RETF A TP ST DU AT 145 R T
AR T ALY A LA A, B A T RO AR
il PR S  HRGE T

1 NE5ILH

1.1 {¢=8

Waters Acquity Arc % 5 S50 AH (415 R 48, (46
PDA £l 5 | DU S # B 2 . Empower (15 T4 3t ( 38
Waters 23 ) ) ; XSR105DU / A 8 i, 743 #F K (Fii +
Mettler Toledo 2~ E] , 45 )% N+ TJ7 472 —) ; KS = 5200DE
TRVt 8 75 I T e AR (R L T e AR SR A IR A
) s Milli — Q EQ7000 ##E 4f 7KAX (7 [ Merck 22 H]) o
1.2 X%

SR 1 R (B g VR T 25 G BR 2 ) L iS40
05200081, 05200091, 05200101, 05200171, 05200191,
05200211, 05200231, 05200251, 05200261, 05200271,
05200281, 05200441, 05200451, 05200461, 05200471,
05200481, 05200491, 05200501, 05200511, 05200521,
05200531, 05200541, 05200551, 05200561 , 4 1K 4 5 M
S1 ~S24) ; E5 R 256 B (JiE45 ok 110752 - 201816, &
1895, 4%) , K H XIS (52 111738 - 201904, %
T 93.4%) , MBS AT A X R AL (LS R 111810 -
201707, &5t 97. 2%) , v A 1R RE &L (A5 2R 110715 -
201821, %5t 95. 4%) , T AT RE &L (At R 110821 -
201816, %5 95. 1%) , DU S X5 R (1524 112002 -
201702, 5 98. 5%) , I F BB S 24 ik e iF A e 5
HEE ISR el , HA R R o tirali, KR Atk
2 FHEEER
2.1 @iEEH

{0, 35% F : Waters Cortecs® C g £ (50 mm X 4. 6 mm,
2.7 pm) ;LA : L5 (A) - 0. 1% BEFR K (B) , B
£ YERT (0 ~ 30 min I} 6% A—16%A ,0. 4 mL/ min; 30 ~
40 minff 16%A—28%A.,0. 4 mL/ min;40 ~ 48 min,28%A—>
60%A,0. 4—0. 6mL/min;48~55miniF60%A.0. 6 mL/min;
55 ~ 56 min i} 60%A—6%A , 0. 6—0. 4 mL / min) ; ¥l
WA 230 nm i 35 C; #EFE R .2 L.

2.2 REHEE

WO B 4530 i RS SRR, B A — 50 mL A il
L 50% RS A O 2 45 SRR 1 mL 430 B AR
R OREA EMEE T ARSI AT R
0.5055,0.1120,0.528 0,1.490 1,0. 124 1,0. 392 3 mg
TR G % B U 35 W 5 K 5 Tt B S mL, B 10 mL 28 )il
WL 50% P EEE 25, F5 40, BNAS 43 1 mL 2> )& AR & |
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KRG MR A A G DU %1 252,73,
56.02,264.01,745.04,62. 05, 196. 13 pg MY IR 4 X 1
VAT A S R BCRE A 2 mL, B 10 mL A IR, i1 50%
H B 2%, F 50, Uit , B2 DBV, RAS A ot VS T o ¢
SEAR PR A J7 A0 T 250 i) o A e B AR A 2
A R PR AR it 4 bl i T T ) 5 T i o %, BV B
Xof HE VAT o
2.3 BYEIgMEL
2.3.1 HZREREF

B2, 2 300 1R A X Rt i T A ot VS R B XoF
R VA TR A5 T o, 790 2. 1 0 3 A R 22 , i
PR PRI 1 25 SRR R (11508 ) 1) 7 B FE 4T,
P A IR RDSE H, SOE PR DA 2 BRI BRIE N 11(S) .
2.3.2 FTEHREFFR

2% i - BORE i (45 R S1) 3 &, 346 2. 2301
S LA 1 2. 1301 s SR RS E 61K,
DU R RGN 2 H I THAR0 A5 R MR DA 9 AF X O B Bsf ] S
AFT UG TR R o 235 SR 45 R TR WA X % B Fsf [va] R %o 06 1 AR
B RSDII/INT2. 0%(n = 6) , T W5 K % KL AT

R Mg < 2. 2 300 T A v T L 40 T
EIRTE0,2,4,8,12,16,20,24 hiFH4% 2. 135 43
FRAFHEREIAE | USSR 2R 06 2 B | H 350 AR i U 1) A
Xof o A sF [i) S AR %o e T L o 2 SR 4% R I A XG4 B B
JE] 1A XoF 068 T R K RSD 349 /NF 2. 0% (n = 8) , A
SRR IR TR 24 h NFEARFAE .

TR MR BORES (ZR 5 R SO &, 3k 6 1y, %
2. 200 Oy i A A A TR, PR 2. 10T (g A kit
FEE DA E AR 2R G0 2 B G  HSARP A W PR AR X O P el
V) A XoF U T L 45 SR 45 R T 0 AP 4% 7 s ) R R 6 g
TR RSDY/NT 2. 0% (n = 8) , T i F A M LA
2.3.3 et L B R EEA

B4 HERE A T8 B, 40 2. 2100 R O il A5 s
WA 2. 1T (i 2 R AR i SR i 1, UL 2,
B 24 HERE N Y % ECE LA CDF ST RS A 2@
TR SR AR LI R GE (2012 1) 7, LA ST &
NS, BRI NS I, % 2 SR IE R A 3hit
e g, DOF-BEVEA: s st RS A B TR ILE 3,
G55 24 AR A A 30 (i It B DA Ry A 0 A
LA U 06 1 FRRE 2o 08 TR 90% - 30 /> M e v | 3
ik 550 BE A PR3 LU, 45 G 45 0 S0 AP ISCRRAIE L F5 A
V15U B AR B0 |15 5 W R 0 21 4505 hy i 6
BiR T A U6 24 5 I8N s A1 g 25 S I8 R 14 I (295
WM A, FL 115 R 15580k | 3R , 215 )
25 UK I, 24 45 T 29 IRk [ S
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1. B/E 15 K23% 21 #MEFA 24 553 25 #MF 29 EAEHF

A BRSNS RGBIAER B AARXBER
E1
11. Puerarin  15. Daidzin

A. Mixed reference solution B. Test solution

C. R FARM AT B sk D. B3k 2060 I M3t I8 S0 I8 ik
BENREREE
21. Forsythoside A 24. Baicalin

C. Negative reference solution without Puerariae Lobatae Radix

E. Hefime b T IR So 5 R

25. Forsythin ~ 29. Wogonoside

D. Negative reference solution without

Scutellariae Radix E. Negative reference solution without Forsythlae Fructus

Fig.1 UPLC chromatograms
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Fig.2 Superimposed UPLC fingerprint of 24 batches of Chaiyin

Oral Liquid
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Fig.3 Reference UPLC fingerprint of Chaiyin Oral Liquid
2.3.4 MBELN
W 24 HEFE S A48 SCEIE R AR R T A T 2 €5
Fe S S PEMN R S8 (2012 i) ™, LAFEA R R it
R PRI R4 T AR AR BE T 245 1 24 LA o A A DL RE AR
7 0.998, 0.975, 0.998, 0. 998, 0. 981, 0. 999, 0. 987,

0.989, 0.991, 0.998, 0.999, 0.999, 0.993, 0.995,
0.998, 0.996, 0.979, 0.991, 0.999, 0.972, 0.999,
0.998,0.995,0.989, *F-1J 0.992, RSD 4 0. 80%, 7% I
SEAR 1T RIS HEUC ] 48 T2 — 8o g iy, B iR e -
2.4 SENE
2.4.1 FHEF¥EFHE

Lo JE PRI ML 2. 2 T R IR AT BE S A T L
S VBRI P T T VA R A o, B 2. 100 (i Ak Rtk
FEMAE | 10 5% 03 1 o 45 5 6 4~ B br o3 76 T A 6T B i
VWAV X S I VR i v 40 R ) £ B ] i) e i
AHAB 0 i 06 43 B35 FE X KT 1.5, X AR I F 1 78 0. 90 ~
1. 10 Z (8], HBAMHXT I TH0, 3R A ik L Ia vk R 4F .

MR RBEL ARG L 2. 2 70 IR A X R
459 0.5,1.0,2.0,3.0,4.0,5.0 mL, & 5 mL & &
H I 50% FR il B 2R 1T B R TR O S TR A A I B
2 pL, 3% 2. 1T g SRR A, 10 SR e T A AT
RS0 R (X, g / mL) Ry AR AR I TR (Y) 40
AR BRFEF T LM R 25 IR 1,

®1 KUEXEZFRER(n=6)
Tab.1 Results of the linear relation test (n =6)

Frm A ERER r AMEE(ug/mL)
LSS Y=1.570x 10" X, + 1.542x 10° 0.9997  50.55~505. 46
XEH Y= 1478 x 10" X, +2.671x10°  0.9996  11.20~112. 04
HAMBFA 0 Y, =6.522x10°X,+5.459x 10°  0.9995  52.80~528.02
FRF Y,=8.008 X 10°X, +1.728 X 10°  0.9996  149. 01~ 1490. 08
#a Yi=1.044x 10" X+ 1.222x10° 0.9996  12.41~124.10
RERF F=6.337x10° X, +4.984x10° 0.9997  39.23~392.26
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2 BE R0 B 2. 2 T R A N IR A S L 4
2. V30T 3% 5 i SRR A2 6 YK, e SR g T A . &5
D222, AT DA 2 BT

o Mg 2. 2 30 T A A TR oL 40
FEiIRFIE0,2,4,8,12,16,20,24 h 42, 1 i F {44
A BEREI S , T S T AR L 4t SR L3 2, AT DL A A
TS TR UE 24 h NFEARFAE

M R % B ORE T (SRS o S TG, It
6 17, 42 2. 2700 7 vkl A (kS VAV, PR T (i 4%
PEFEREN E e SR AR IR TR A i A R LR 2, 1)
WG R

AR Tl i it 56« RS 0 2 B AR S (45 ST)
I mL, 366y, & 10 mLZF =, 2 5IE % A 2. 235
IR BSR4 S mL, $2 2. 2 300 R 7 s A
VYR, P 2. 1300 T i 2 R AR DU A , 1 SRV AR, 9
THE AL RN G5 R L3k 2.

F2 BEE. QT .ESMRMERKIRIEER

Tab.2 Results of precision,stability,repeatability and recovery test

P WEARR  ARERER TLEERG=6) Pt (n=6)
RSD(%,n=6) RSD(%,n=6) A%(pg/ml) RSD(%) AF(pg/ml) RSD(%)

Bk (.69 (.84 1271. 54 1.07 98.98 0.73
ki3 (.62 0.79 273,91 0.96 98.51 1.07
AHEFA 0.68 0.78 1331.63 0.59 98.45 0.91
F5F 0.56 0.89 37145 0.62 98.43 0.82
b oba (.65 0.65 308.19 0.9 98.10 111
RS 0.79 0.52 999.91 0.92 98.86 0.73

2.4.2 FHEENE

B 24 4L (S1~S24) Ff Sl A3 1, 44 2. 2 30 F 7 vk il 4%
PR RV, T 2. 100 (3 S PRI S , A T
3, VISR AR i P 5 o 1 i A SR IR 3
3 itig

SEAR IR T T A AR A R R L LR R
2y Se i AR I, B AR AR LB AT W i RISk B L
THIEPL, B 2y hnsm s By, SO 2 s
HVE LRI IR RO IR T O B 2 DU A A
BE A B R LR, oA 2 RS 25 AT 3
i GE A LR IR R R % 2 T
R A 3 8 2% , B — A T M LA D 438 1l 4 o AR
IR oP R F PDA G 2% T 190 ~ 400 nm 97 K 3 ] 4 %)
B T AU K IS SR8 - 16, A
T 230,254,280,327 nm I KA ik 0 f S G S
B MRS R N R A5 R R, 230 nm P AL
o IR 22 | W R] 4 B B3 B4, R AH X TR,
FERTINE K A 230 nm o AR H DL g I A T U6 ]
B PN AR, ST S A R G (B - 0. 1% H R /K I

84

F3 UMERPNHIESENELR (ng/mL,n =3)
Tab.3 Results of content determination of six components in 24

batches of samples(pg/mL,n =3)

%% BRE KRB HABEA I5F S8 REEH
S 127154 273.91 133163  3721.45 308.19  999.91
$2 1428.94 30079  1698.12  3800.20 350.44  943.33
$3 1343.36 299.36  1516.20  3803.40 317.47  876.67
S4 130390 283.80  1419.20  3722.34 322.96  911.06
S5 1115.86 248.90 130412  3880.34 271.83  829.47
S6 105474 233.55 119179  2968.75 248.24  732.48
ST 1345.50 293.07  1470.08  3719.96 326.83  879.21
S8 1298.79 275.68  1548.52  3650.24 348.54  869.50
S9 124072 26371 1383.38 361571 38215  843.57
SI0 1356.18 296.00  1453.43  3717.23 409.46  914.19
SIT - 1176.91 255.26  1260.42  3690.16 286.41  847.45
SI2 1251.30 271.93  1651.50  3611.63 461.26  781.56
SI3 1139.66 309.38  1658.56  3723.16 418.01  753.05
SI4 114466 329.06  1663.11  3597.74 424.31  791.29
SI5 126404 32296  1624.05  3767.56 394.71  805.67
SI6 1222.25 305.99  1485.69  3652.36 35770  758.03
SI7 130427 308.93  1603.84  3798.77 391.05  835.18
SI8  1237.39 267.56  1476.88 361531 352.96 78111
SI9  1194.58 345.91  1664.09 3770.95 417.64  806.18
$20  1148.49 308.41  1473.01  3698.05 361.40  795.43
$21 1185.58 300.81 164510  3704.90 419.04  758.09
$2 112230 30253 153710 3703.95 438.16  749.08
$23 122873 33179 1649.47  3700.87 421.28  778.33
S24 1243.23 31553 1623.90 384112 478.07  793.50

WM - 0. 1% PR KB B - 0. 1% S RKE
WM - 0.1% CTRKE W HBE - 0. 1% B R K %
WM - 0. 1% BERR /KBS WE) , A1 (30, 35,40 °C) , ¥
# (0. 4,0.5,0. 6 mL/ min) % 55T 5 G5 RAE L Z
G — 0. 19 BERR /K TSR AIAE A 35 °C AR 0. 4 ~
0.6 mL/ min Z5F T, 286 BEVEIN , P At it A W i €2,
TEEISLOT RS, & RS B AR et

FEXTIRATRRE A, AR50 R T UPLC v5 2
ST AR T IR s S B A R B T 30 A
U 25 A 0 IR AR B X B AR R (11 5 10) KR
(1550 ) GERMER T A (21505 (A1 (2451 ) (3%
R (25 5 ) FCE A1 (29 i) 6 A i or HE 4T T 48
A IS TN B3 6 10 11 R S

25 bRk, BT ST i UPLC 36 S0 R 45 4 & 1l
B UPLC 72 , AE B 4 T i e A1F S48 11 RV A 7 i o i
S 3k
M ERHRERS . PAAREFBESHE(—F)[M]. LF.
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