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Abstract: Objective An on-line HPLC-ABTS-DAD-ESI-TOF/MS method was established to screen and identify the antioxidant
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antioxidant components combined with multi-component quantification was discussed. Methods A Phenomenex Luna Cis column
(250 mm % 4.6 mm, 5.0 pm) with gradient elution (methanol-0.2% formic acid aqueous solution) at a flow rate of 0.8 mL/min, column
temperature of 25 ‘C was used. The HPLC chromatogram of CG extract was detected at 280 nm. The eluates were mixed with the
ABTS solution through a tee joint and entered the reaction coil. The flow rate of ABTS was 0.6 mL/min, the inner diameter of the
reaction tube was 0.25 mm, and the length was 10 m. The antioxidant components were screened out by detecting the chromatographic
peak corresponding to the inverted peak generated by ABTS at 734 nm. Results Forty-four antioxidant components were screened
from CG, and 37 components were preliminarily identified by DAD-ESI-Q-TOF/MS. The activity verification showed that forsythoside
A, luteoloside, baicalin, chlorogenic acid and puerarin all had suitable antioxidant activities, and the ICso of forsythoside A was (11.08 +
1.21) pmol/L, which was better than the positive control ascorbic acid. The contents of the five active components were determined.
The fingerprint for the antioxidant components of CG was established, taking the screened antioxidant components as common peaks.
Similarity analysis showed that the similarity of different batches of samples was all above 0.99. Conclusion The on-line screening
and identification method of antioxidant components established in this study is fast and sensitive, which can quickly identify
antioxidant components in CG. The fingerprint of antioxidant components established by this study associates chemical elements with
biological activity, which provides methods and ideas support for the overall quality evaluation of Chinese patent medicines.

Key words: Chaiyin Granules; HPLC-ABTS; antioxidant components; on-line screening; fingerprint; multi-component determination;

forsythoside A; luteoloside; baicalin; chlorogenic acid; puerarin

SEARBURLIE T AR T (i%EN) il
BB NG UL SGE R A E R d GRJw 260
FREI AL, SR SRR, R BAR.
e Homs R, RERE. AL AT, AEEL 11
Wk 24 A O S DT IR, B TE AR . AR LR
% IBIAPTR 2 DS, FrERImpR Bz H T
WRTT, AERT AL B I T AR T IR R T
HEAERE0, SR, A NIE, PR (hEZ )
HRAT SR A SR SR AR Y S bR . H AT, BT
FAVWFRELIT & 7 SRR BORL ot B AR 7018, ]
FEERX DB B AT S 2N E, R4 R
WRAPEAN ) U R R A i, HL R S PR A SR IR
BT 8T 4 E

TEIR R R ATE EAMRE IR RAE, SEUAN
FEAEREE M, SIRHARMME G, HE
Too [RIFE— P3G e 3 b B 4 M AL 25 1) 5
SR (T 33 B3 AL RRUO-221, ik g 23 B e B AL
LT AT 2 — Bl IR T IO B L SRS
—o HATNIE, A RSV P o 4 R
TR WARE, T SEHROR b BT B IR 4
SO T H BT EVFN I A R

AR, —ERT LC-MS MPtE o) Pk
fifiieJrid, W1 HPLC FEJEAEZE RN 1,1- K FE-2-=
fiH 2K Mk (1,1-diphenyl-2-trinitrophenylhydrazine ,
DPPH). 2,2-FRZ-W(3- £ HE 2 I HEME -6 ) —
Jf £k [ 2,2"-azinobis-(3-ethylbenzothiazoline-6-sulfonic
acid) diammonium salt, ABTS | Z5EcHEAR, BH &
R EE RS, 153 PR R 200,

H1, HPLC-ABTS 7E£k0fiik 771530t B S v
WU meRR AR, O TR E
fi FEADSEHC S R TP TS T A () PR
AeT28, BT, ARFFITRE 7T HPLC-ABTS-
DAD-ESI-TOF/MS $3 A 1) SE 8L R H it S8 AL % 5
TR PURTREDT 7T, (EUbEEAl gy T SRR Bk
PR IE T R FR SN, FFXE 5 Pl (SRR
fe. EME. EMEET AL KRBT, WX B
1T TIEYESSUE R & 20, R0 T P s 1t sy
FREUEIE A Z 48 hn i e 2 F T s 24 ) 1) v]
AT o BT 455 SR S SR U 1) A o 42 i RPN
POE T I VERIEIAR S
1 UHBES5RG

UltiMate 3000 2 =y 50 AH 1543, B B 3 3hidk
FERS. POJCHR. AR, AR RERRGIgS, 14
Thermo Fisher A ; Bruker Impact II ESI-Q-TOF %!
RHNTE S PR EAL, 18 Bruker A7 ; SQP 55>
Z—H oK, £E Sartourius BSA A F];
Millipore Q-Plus BB 2l /K AbHE 4, 3£ [E Millipore
/~ )5 Tecan Infinite M20 4 R 51 EEHRX, Fiit: Tecan
A IRA T PX125DZH B+ iy 2 — TR,
% HE OHAUS (H[H) HFR2Aw; SBL-10DT AY{H iR
PRGN, TR Z AR IR AR A .

ABTS 43£TF Sigma AF]; XTHMZREER (it
5 B20782, FEE=98%). HEMEEH A (it
B20727, R H=98%) MWT LR AR
HIRAR; S ESE (S 110715200514, 5
B =98%) TR B A i 2 s e LR s X



» 5486

FED 20244E8 7 $55% H 168  Chinese Traditional and Herbal Drugs 2024 August Vol. 55 No. 16

MR R (fibS MUST-16012405, i & 53
99.77%) T B 2 Wi EMIRHECA R AR BR
R, LI H ], SEIEEEE S E, R =98%.

i SE. SRAE. AL BAR. 9T
FOERH, RERE. AL M. AR 11 i 2y
XF HRZGA B0 B Y B AR R 2 s, 25 8 DAk Ry
AR A BT AR O eI A 2 % e, SEH A IE
RIS B YIS0 Bupleurum chinensie DC.IF)T-J5
W SRENEER DL BHEN A Lonicera
Jjaponica Thunb. [ AL BT VI IIE . 32N
J& e Bl 38 % J& #H Y 3 % Scutellaria baicalensis
Ceorgi M TR . BRMATEEEEDE S
Pueraria lobata (Willd.) Ohwi TR T+ AE
TERFHITT BT Schizonepeta tenuifolia Briq. 1]
TR LAy . FE OV BLE R A
Artemisia annua L. _E35> . 2R AR}
B Y& Forsytnia suspensa (Thunb.) Vahl 1]
T RS RS RE D RS RE RS RE R AR ) A R
Platycodon grandiflorus (Jacq.) A. DC.[I TR 7
ARG RA S B YA Prunus armeniaca L.
var. ansu Maxim. [ T4 AR 1 3 A B AR
fuf JEAE YN TE 6] Mentha haplocalyx Briq. [ T-J&th_F 4
g5~ HIREON = ARG R M ESE Houttuynia
cordata Thunb. )-8t _F 45y, /957G (pE 258
2020 FFRUHHGEER o SRR, IRARE O R AR A
IRTRE, 8 gX 10 48, LLZ< & B J58 hl 24547 PR w) 2R
77, 10 L2557 0y 22201281 (1), 22201281
(2). 22201281 (3). 22201281 (4). 22220321 (1),
22220321(2).22220321(3),22220881(1).22220881
(2). 22220881 (3D, 73Jl%i 'S S1~S10, W H T
&R

. CfE taikar, 2 Merck ~w); HR
NEGAL, R RS A IA IR A KN
LK, 18 MQ; HAR I ral.
2 FHEEER
21 imREHE
211 PHRAEIETI RS SR E SRR 030 g, B
FRE=SfMEH, MmN 30 mL HEE, AR 30
min (ZJE 300 W, =iE), W EER, 4 0.22 um il
FLUEMEDEE, BPASAL S A
212 XHSMHERER AR ERRRER . &
MRE L BB AL ARBET . B IS 1.00.
0.90. 0.90. 1.10. 1.00mg, #T I mL &+, H

BV R JF B R R 2 2k, TC ) BT 94 20 3l
1.00. 0.90. 0.90. 1.10. 1.00 mg/mL 5% I& 5 it &
W, i 022 pm FLUERE, HPfS.
2.1.3 BAMERESIEWR  Feab gy tefl. A E 2 )
2020 AR5 S AH IS SCHRB 22 E 1) T2, 3ol
REREGARIE B B SR A
% 92107 WUR T4, RIAS25 A S s R
2.2 HPLC-DAD-ESI-Q-TOF/MS $#f &1t
221 k&M ik iy Phenomenex Luna Cis
K (250 mmX 4.6 mm, 5.0 um); VREIHY 0.2%H
PR 7KV - R I A FE R AR P - 0~5 min, 7%~ 13%
HEZ; 5~20 min, 13%~22%H#; 20~35 min,
22%~25%H ¥ ; 35~41 min, 25%~28% HE7; 41~
51 min, 28%~30%H &¥; 51~57 min, 30%~32%
%, 57~85min, 32%~38%%; 85~113 min,
38%~52%HMHIE; 113~118 min, 52%~53%H %,
118~130 min, 53%~70% F f¥; 130~140 min,
70%~80% H E#; 140~145 min, 80%~85% %,
145~150 min, 85%~100%Hf; 150~160 min,
100% FEE; EFEE S pLs Al 280 nm; AR
25 C; MRFMEN 0.8 mL/min.
222 JRIESM SENE D FEHRBEE AT )5
X (ESI-Q-TOF/MS) MILaIAHFKH =@ /i Z 0.4
mL/min; HBE 2R (ESD 1E. 7, 4
FHETER] m/z 100~2000; W% <)% 310.28 kPa; |
FESARRRE 10.0 L/ming A 325 C; BA4HEH
JE 4.0kV; ZfEEE 100 V; HEFLHEIE 60 V.
2.3 LSRR EIEMERR 5 ELTHIE
2.3.1 HPLC-ABTS #$iUaAIE MR o 1R 207 1% 2% A1
FIHZEER € U3000 FIEJE L3000 JAH (il R4 3k
IF) 565 il % R AR 2 RO AE e bt | AL R ik . SR
U3000 548, MRAEABFFTUAL 5 1 S A0 SE4R
RN IIRE it AT 408, A S T s VRS U
FH I ABTS R E =@t N R MR &, TER
o7 2% Bl S 87 S RN DAD G 35 A6 0 o

ABTS BHE T H H1% (ABTS™) & v:H F i
Prif RS ABTS JMNARR) ABTS A 4] H
HJE (A=734 nm). SEERHURLH A BT A0 73S 1
3% ABTS IR 5N ABTS, [RIH AR WOEREE )R
Bé. 7E 734 nm P NI ABTS FIRFERIL, 4
PR B B SRS Rt ig S5 ABTS H H
SEAELRRE T N R, iRk ABTS MR RRE, T
{506 o U0t I 1) (T WA I O B LA TS



FED 20244E8 7 $55% H 168  Chinese Traditional and Herbal Drugs 2024 August Vol. 55 No. 16

= 5487 »

X FERE i TE B AR RSO TR I 3k AT ABTS H B
FERFIE KR P A B0, RIRT % SR R
AT RE S

2.3.2 IEPEFRSOLAEMIRIN  SEHUBTRLSZ U
LA B2 1) HPLC-ABTS i 45 S &l 1 frox.
KA ESI-Q-TOF/MS i A PR %5 72 T ik th (1) 4448
R PR IR TR . WL T BB B TR A0

280 nm

FEIE. 402 MR AL S W T RCR . SRR
WY, K2 B e 5 AR T A B m i i A5
To AREAFH AN T HREMELSR . FFLi2H
W BT SAMEINE T AHBLE bR AT HE i DA
SCHRIRIE 1) SRR Hh AL 2 S A5 2 AT 435 HE W

SERRESRE . WD T 37 Bl SR WE 1.
2.3.3 HiEMNIEHRIF ABTS HHEME T
38 42
26
40
44

734 nm
I T T T T T T T 1 T 1 T 1 T 1
0 20 40 60 80 100 120 140
t/min
[El1 HPLC-ABTS 7EZIHASIRFN PIE LS
Fig. 1 HPLC-ABTS on-line screening of antioxidant components in Chaiyin Granules
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Table 1 Identification of antioxidant components from Chaiyin Granules extract
48 " m mpmst VR RRERE SEAET mh) AFR e
min (mlz) (mlz) (X107
1 13.98 294 [M—H] 193.050 4 193.0495 4.66 134.562 4 CioH1004  FIZHER
2 15.08 247 [M—H] 333.1194 - - 395.1559,205.035 6, 142.051 1 - Pl
3 18.81 254 [M—H] 389.1085 - - 315.0736,251.114 9, 235.926 9 - Pl
4 19.59 252 [M—H] 405.140 0 405.139 1  2.22 243.9545 Ci7HasOn  FEH
5 2228252 [M—H] 197.0454 197.0445  4.57 219.027 5, 179.035 0 CoH1o0s A4
6 26.76 191,302,326 [M—H] 353.088 0 353.0867 3.68 191.0566,179.0350 CiHis09  5-O-WMHEBEZE TR
[2M—H]"  707.1824 707.1818  0.85
7 2837255 [M—H] 375.1300 375.128 6 3.73 443.1176,511.104 4,579.093 5 CisH24010 DEHR
[M-++HCOO]  421.1354 421.1341  3.09
8 31.29 265 [M—H] 461.1662 461.1653  1.95 339.2333 CaoH30012 ARG E
9 33.78 256 [M—H] 387.126 8 387.128 6 —4.65 248.960 7,205.071 9 Ci7H2O10 Wi S8R T L4 P s
10 35.49 191 [M-+HCOO]" 502.1559 502.1555 0.80 570.143 3, 456.150 6 CaoHyNOn EH &
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7 N wnm ey VR R RE o SEEET TR e
min (mlz) (mlz)  (X1079)
11 41.61 191,254 [M—H]" 431.0974 431.0972 0.46 161.0232,145.027 5 C21H20010 3"-FZF LR K
12 42.45 300, 326 [M—H] 353.087 6 353.086 7  2.55 191.0562,135.0451 CicHis00 Z%JEMR
13 45.37 191, 253, 328 [M—H]" 353.088 1 353.0867 3.97 191.0570, 179.035 3, C16H1300 4-O-WilMEmEZE 72
135.044 9
14 48.74 257 [M—H] 4551673 - - 431.1926,335.1249, -  FH
179.035 7
15 49.99 254 [M—H] 389.108 4 389.107 8  1.54 209.047 0 CisH2On Wi fb B IR
16 54.90 252, 306 [M—H] 415.103 1 415.1023  1.93 371.1345,146.961 1 C21H200s HRE
17 57.59 190, 254 [M—H] 337.0923 337.091 8  1.48 191.056 0, 163.0399 CicHisOs 3-O-% 83k AAEREZE 71
O S A
18  61.83 255 [M—H] 367.103 1 367.1024 191 193.050 4, 163.039 9 Ci17H2000 3-O-FilBiEEZ JEMR
19 64.20 191,258 [M—H] 4151041 415.1024  4.10 325.076 2,295.065 8 C21H2000 KEFH
[M-+HCOO] 461.109 1 461.1078  2.82
20 69.05 255, 328 [M—H] 623.197 1 623.1970 0.16 461.167 2, 179.949 8 CaoH36015 EFIEGTF 1 8{ L F 14
21 7335262 [M—H] 403.124 3 403.123 5 1.98 223.0615,179.056 5 Ci7H24011 Wrégfb 4L T
22 75.77 191, 262 [M—H] 577.1552577.1552  0.00 433.097 8,269.248 2 Ca7H30014 BFIEMHEF
23 77.04 259 [M—H] 463.087 7 463.087 1  1.30 342.107 5,301.126 1 C21H20012 &£ HkF
24 79.05 258 [M—H] 609.1815 609.1814  0.16 447.9112,179.673 0 CasH34O1s 15 K
25  81.08 191,273 [M—H] 519.1867 519.1861 1.16 357.1340 Ca6H32011 (+)-FA NG 7 -B-D-Mt iR
[M+HCOO] 565.191 5 565.191 6 —0.18 A B
26 86.53 254,328 [M—H] 623.1972 623.1970 0.32 163.0392 CaoH36015 SRR A B T4k
27 89.99 254,330 [M—H] 623.1970 623.1970  0.00 461.166 9, 179.949 4 CaoH36015 ZHAEEL A
28 93.98 257 [M—H] 515.118 5 515.118 4  0.19 353.088 4,335.167 9 CasH2O12 FE4REMR A
29 95.85 260 [M—H] 547.144 5 547.144 6 —0.18 457.1127,427.103 6 CasH2s013 FAMGE 6-C-Fil hifF1 9 tF
8-C-THi & b5 H
30 97.16 257 [M—H] 447.0927 447.0922 1.12 2832655 CaiH200n KRB HH
31 100.40 191, 264 [M—H] 588.3764 - - 543.1512,288.7012, - R4
173.002 0
32 103.26 260 [M—H] 609.1452 609.1450  0.33 301.128 2, 193.051 0 C27H30016 1 T
33 104.26 264 [M—H] 547.146 1 547.1446  2.74 367.0622,337.070 1 Ca6HsO13 A& 6-C-H & BT
8-C-Frl R HEH
34 108.49 255,328 [M—H] 515.118 1 515.118 4 —0.58 353.087 1,335.168 1 CasH2O12 F4:J5 L C
35 109.79 262 [M-+HCOO] 579.206 6 579.2072 —1.04 309.030 8, 129.9759 Ca7H3sOu1 &A1
36 113.76 260 [M—H] 7235007 - - 507.114 0, 248.960 2 - RA
37 114.66 264 [M—H] 447.0925 447.0922 0.67 283.3707 CaiH2001 K =5 F
38 117.35 192,278,316 [M—H] 445.078 0 445.076 5  3.37 269.046 1,225.731 4 CHisOn #HEH
39 120.32 191, 260 [M—H] 253.050 5 253.0495  3.95 209.060 8 CisHi100s AMER
40 125.34 192,280 [M—H] 445.077 1 445.076 5 135 383.124 3,269.0454 CoiHis01 35 7-O-5 4 PEATR
41 12622 273 [M—H] 475.087 1 475.0871  0.00 371.1249,301.034 8 C22H2012 6-O-F F g 54
42 129.59 275 [M—H] 459.092 3 459.0922  0.22 283.0610, 174.9559 CxnHaOn WHEFH
43 133.88 264 [M-+H] 3182600 - - 219.1617,129.094 2 - R
44 13527276 [M—H] 269.045 4 269.044 4 3.72 248.960 5, 197.046 0 CisH100s HEE
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HE (D EH. FEEENTAH, 4iER C ENMH
PEX IR, BEEAT 3 K. WRARITE ABTS H
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Table 2 Results of antioxidant activity verification

&Y 2R 4% ICso/(umol-L™")
SRR 52.78 31.65+3.37
HRE 32.62 5435+9.98
pUSIIERE RN 79.96 11.08£1.21
AR 53.78 26.43+2.12
A 55.33 30.50+2.54
$AEEC 69.14 22.9941.35

a-F R R BIRE N 40 pmol- L' Xt ABTS (iR % .
a-scavenging rate of ABTS at concentration of 40 umol-L™".
24 ERMAE
Bt VAV B B PR T, 42 IR “2.2.17
TR i skt Re i, S5 RIE 2, B Onkigr
) 3 B P AT, WIVERE it i VI AE 55 Ak ot VA VR
TREFIS AR E o il th, SRBFIZNE 7k

38

20 40 60

80

t/min

100 120

12-Z0)5 18 16-:MR K 27-%MERH As 30-KEBHE; 38-HEH.

12-chlorogenic acid; 16-puerarin; 27-

forsythoside A; 30-cynaroside; 38-baicalin.

B2 PAMEHRIAR HPLC-DAD [
Fig.2 HPLC-DAD chromatograms of negative sample solution

T, LT EME R

25 FHEFER

251 ZRMEXRRFE  FEEWAL S Pt BB s,
oy AIBCHIY — R EIRE, %R “2.2.17 TF &
PSRRI o DA T B 5 B U B DM R A bR
(X)), WETHRYMAR (V) Zhlbriedhsk, #1744
PERENE, 43 EA77FE . 430 DMERELE A 3 £ F0 10 £
VERARGI PR A 2 PR o 45 3 W3R 3, 5 sy it
ZRH) R2¥IRT 0.999 0, 3 BH 54378 HAH N i &=
WP B 1 O R R Ao

252 FEEEEE  HUE—H# (5 22201281) it

BRTE, 2 “2.2.17 BUR O 5 RS ERE 6 1K,
GEREORGRIRIR . B R EHERT AL RREIF.
TS FFIETAR Y RSD 737114 1.76%-0.56%+2.19%
2.77%- 0.69%, 45K THGE 2 L R 4T
253 FuEtEiLE  HUE—# (S 22201281) i
REBEH, 2 50F 04 3. 64 120 18, 24h % “2.2.17
T s AR HEREN E , 45 IR R . B &R
T AL RBET . EEFFIETA RSD 4398
1.94%- 0.63%-+ 0.90%- 3.90%- 1.23%, B4t
WAL 24 h WA E T RIF .

254 HEMRE HUE—# (35 22201281) #
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Table 3 Regression equations, limit of detection and limit of quantitation of five components
EY) =] 377 7% R? ZEPEVE R/ (ugmL™") 6 R /(ug-mL™") E R/ (ngmL™)
R Y=0.138 8 X—0.008 8 0.999 9 0.50~400.00 0.148 0.494
R ¥Y=0.146 9 X—0.055 7 0.999 7 0.45~360.00 0.068 0.226
pUSIIERERN Y=0.1459 X+0.043 0 0.999 9 0.50~400.00 0.090 0.301
pNERRES Y=0.158 3 X—0.000 8 1.000 0 0.55~440.00 0.115 0.383
A Y=0.298 6 X—0.020 6 0.999 9 0.50~400.00 0.146 0.488

i, FEH “2.1.07 WUR vk, CPATHIS 6
W, H% “2.2.17 DR ARE, 347 6 ICFAT
G, SRMESER. BRER. EHEET AL K
R BRI A RSD 735N 2.92%. 1.49%.
2.26%- 3.25%- 1.14%, KHGEEEMRLT.
255 JNEEREICERIRKE  BUE - HEREER (kS
22201281), 7l ks B FRICER IR IR BIRR 2 1
H AL ARBREE . A R R oA
A& B 80%. 100%. 120% LMo\, 4 &
“2.1.17 TR 7 A AR, 3E “2.2.17 TR
SRR T, E & BAMEE TR, iF
FOMFERINCER, 58 5 B XL RN E 4y
AN 94.17%- 96.44%- 98.29%. 94.26%- 98.11%,
RSD 73514 2.01%- 3.16%- 2.10%- 3.45%- 1.72%,
HA B 1 5k .
256 FEEEEME B0 #LRFES, % “2.1.17
TR 7 A K, SR “2.2.17 TR
KAFFE T, ITEFER PR . BRE. S
FetF A. KREBHEE . FSEHRDMRES S, 45
W& 4, AT EAHS TS RS R, P
RN 9.880 mg/g; BWARERIRZ, FERSEHN
3.678 mg/g; ABEF 5 LUAE 5 Fhsisr B Ak, i
B H0N 0.537 mg/g.
2.6 JEMIESUENL N RABME TN

K AW 7838 57 HPLC-ABTS $i%8 b i/ 2 46
i 16 A 00T SEAR R SR B AT I ik, WD E T
44 MNMBAEPURAL Y (B 1) I3RS AL
PrAMIEYE, B ERLE B Bl kg, N
TROUERE 3L A, 256 2R, WS
AUBUR P AGTE TR S, S5 R 3 s

W ER AR R R iR U AR,
FEVFA R G (2012 Fi) AN AL R S AR kL ) F
SUEIEFEATARLE 04T o ik BE S N 25 HR 4L
BIEALE TF PR, R bk 44 NEEGEET

Fz4 10 MERFAP S HRIHNRESTH
Table 4 Concentration of five components in 10 batches of

Chaiyin Granules

JRESH/(mg-g™)

M0 mm BiE EEETA ARGE SRR
S1 1214  3.625 1.340 0.522  10.745
S2 1241 3.703 1.344 0.549  10.403
S3 1227 3.743 1.387 0.527  10.293
S4 1229  3.647 1.338 0.523  10.067
S5 1.195  3.693 1.352 0.540  9.716
S6 1225 3.649 1.344 0.561  9.597
S7 1.194  3.770 1.447 0552  9.742
S8 1.176 ~ 3.575 1.293 0.519  9.391
S9 1.208  3.741 1.393 0.526  9.507
S10 1.177  3.636 1.302 0.551 9334
FEME 1.209  3.678 1.354 0.537 9.880
RSD/% 0.023  0.062 0.045 0.015 0475

PEIEDLHD, R AR o e g, T
AR IR SRR AR LA PR, SR FH R A Ax sk
THMPUE R, 4558 S1~S10 FIALLE 435 N
0.9999. 0.9999. 0.9999. 0.9999. 0.9999. 0.9999.
0.9999. 0.9999. 0.9999. 0.9999, EI 10 HLLe4
W2 S I ARAEE RS AE 0.99 LA E, BOREEL, TEHH
JREEZE BN, ASFERCIHE] & T 2RO E
3 g
31 BIERMMK
SEHURUREIE 11 Mep 250 AT B B EEACR
Ao FEARETE P EIEA AL, WA RS B
Dei R AR E . AR AR I B & (3l 2%
BEATE SR DU B fe A 1 (i 40 B BUR
PASERORL (it i O S B, AEAR A Y
BOEANR AR SEAT T, 5T JUMR A R 30RH
WA, 45 Xselect™ HSS T3 4l 4E (150 mm X 3.0
mm, 3.5 um). Agilent Zorbax SB-Cs fuififf (250
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mmX4.6 mm, 5.0 um). Phenomenex Luna Cis i
(250 mm X 4.6 mm, 5.0 um). Symmetry C;g 1%
# (250 mmX4.6 mm, 5.0 um). Kromasil 100-5-C;s
B3 (250 mm X 4.6 mm, 5.0 um) I3 B RUR
ZE K, XM Phenomenex Luna Cis (250 mm X
4.6 mm, 5.0 um) SRR, HEACREL, B
W H T2, MR, WERTFRVERE, WA T
—H 5.

FEAH [F] (A6 B2 B A 2 X AN [RIA Bl AH 4H Rl ik
1T TREE, A G -7K S FRBE-7K 43 e i sl e A
R B, SRR HEE- KR, 1331
7% P 25 B BT U O B RN 20 B R L R 2k
Fha. NEGEEIRIETY, g IEiERILR, HE
VKA — RIA AR BF R (0.2%.
0.4%- 0.6%- 0.8%) KT BERR. S5REW, fEK
FHHIIN 0.2% RIS, 46 I R BE BT k8,
T 175 i ELXFR o

XA F A AAFRGE (0.6, 0.8+ 1.0 mL/min)
PLJKERR (204 25, 30 °C) HhfT TxTE. 459K

t/min
3 10 #EIRBAIE L EIE
Fig. 3 Fingerprints of 10 batches of Chaiyin Granules

B, SRR BN 0.8 mL/min AR S, 70 I
)4 4 LA MR 20 B 0 R, WO 8 LA St e R AR
Wi R 25 CHF R g 7y B BT, 1
WIFRe TE FIRFARIRAL T, 132 B MAE 7 b
%At

K A REFIR IS (DAD) SRR s R
HEAT T A K AT (190~400 nm), 455 B 7R 7E 280
nm PEAAEFE I O SN UK 2, % IR TA] ) B R
If HbeliE e, JELR AR, Huk$E 280 nm 1E4
R .
32 TEZImESMHIMIL

A5 BT FH B TE 2R 148 2 AR T DR A4 5 1
AL TE ST B TRE R B E N S H B, R HAE
TIEHROE . B SET ABTS AR 2R s M it
s (AR ST E S E5 T ABTS
IR NEFRR B 0.2+ 0.4 0.6+ 0.8+ 1.0 mL/min)
SXof 7 A R 3 Ve i P T R 2R AR e MR s L 25 SR I,
I N AE — € FYE FE Y 30, Bl s 2 A
Wr Tt SRR R I S it s S Rk 4
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AR RS, TR BNE S R . R&IEE
ABTS &R B~ 0.6 mL/min 1T J&5 £E0f0E 0} 72 .

LA N AR K 2 5 1A S R B ) AR 77 328 25
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