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Abstract: Objective To establish the HPLC chemical fingerprints of Wuwei Xiaoduyin Oral Liquid (WXOL) and simultaneous
determination method for six major characteristic components in this herbal preparation, i.e. chlorgenic acid, luteoloside, luteolin,
linarin, caffeic acid, and esculetin. Methods Both chemical fingerprint analysis and quantitative determination were implemented by
Agilent 1260 high performance liquid chromatography system with an Agilent 5 TC-C,g column (250 mm % 4.6 mm, 5 um). A gradient
elution program, with the mobile phase of 0.5% glacial acetic acid aqueous solution (A) and methanol (B), was employed as following:
0—10 min, 10%—32% B; 10—20 min, 32% B; 20—25 min, 32%—46% B; 25—31 min, 46%—48% B; 31—41 min, 48%—80% B at
the flow rate of 1.0 mL/min. The detection wavelength and column temperature were set at 320 nm and 30 ‘C, respectively.
Additionally, fingerprint similarity of 10 batches of WXOL was evaluated by software “Similarity Evaluation System for
Chromatographic Fingerprint of TCM” published by GPC (Version 2012). The amounts of six characteristic components in WXOL

were also simultaneously determined. Results The common fingerprint pattern derived from 10 batches of samples was obtained with
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the similarity over 0.98 and 17 common peaks defined. Meanwhile, some common peaks were identified via peak pattern match with

standard substances, showing that the peak No.5, No.7, No.8, No.12, No.16, and No.17 was chlorgenic acid, esculetin, caffeic acid,

luteoloside, linarin, and lutelin, respectively. Chlorgenic acid content range of 54.038 3—105.551 1 pg/mL, esculetin content range of
4.122 1—31.359 9 pg/mL, caffeic acid content range of 2.413 0—4.420 7 pg/mL, luteoloside content range of 4.042 8—11.312 8
pg/mL, linarin content range of 3.866 3—46.271 9 ng/mL, and luteolin content range of 0.990 8—2.126 8 pg/mL. In combination with

the non-significant difference of multiple characteristic components content among 10 batches of samples, the quality of home-made

WXOL would be stable. Conclusion A novel quality control method, which is HPLC fingerprint in combination with simultaneous

quantitative analysis of multiple components, was established in this study, with high repeatability and reliability. Therefore, this

method provides an applicable approach for the quality control of WXOL.

Key words: Wuwei Xiaoduyin Oral Liquid; HPLC; fingerprints; chlorgenic acid; esculetin; caffeic acid; luteoloside; linarin; luteolin;

quality control
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Table 1 Origin places and batch numbers of herbs in ten batches of WXOL
. . SRR [5gpia AR KL T RET
FEaftex  —— — — — —
il it g} it ! it g} it ! it
S1 Eg 1604023 AL 1607067 - PU)I| 1605011 VL7 1602042  Jdb 1603017
S2 MR 1603011 WAdE 1602001  PY)If 1607087  YL7% 1603130 ¥t 1604054
S3 %R 1606097 PUJi| 1603011 #Adk 1609031 Pyl 1605083  PUJi| 1607042
S4 Py 1607048 J0)I| 1602024  POJi| 1610101 Py 1607063 J0)I| 1608054
S5 %R 1608094  PUJi| 1604034  PUJi| 1611104  PYjif 1609067 S 1610143
S6 o] 1612054 Py 1606058 Py 1612067 Py 1610011 Py 1612078
S7 Pyl 1701078  PUJi| 1608056  PUJi| 1701014 PUJi 1612048  PUJi| 1701068
S8 g1 1702054  PgJi| 1610045  #dt 1702058  PY)Il 1701021 St 1702044
S9 %R 1704043 PUJi| 1612078  PUJi| 1704036  PUJi| 1702038  PUJi| 1704187
S10 Py 1705068 POJi| 1701035  pOJi| 1705043  POJi| 1704057  PU)I| 1705101

fiE; 20~25 min, 32~46%H [i¥; 25~31 min, 46%~
48%HIE, 31~41 min, 48%~80%HIlE; AR &
1 mL/min; K%K 320 nm; ¥FiE 30 C; HEkEE
10 puL.
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Fig. 1 HPLC fingerprints of ten batches of WXOL
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5-2-linarin in WXOL  6-1-luteolin  6-2-luteolin in WXOL
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Fig.3 Spectrum of reference standards and test article in WXOL
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Table 2 Peak purity and spectral similarity of WXOL

FE il R J5r a7 3 1L 2l Ao A FETEARALLE 25 R

WXOL it i SRR 998.490 960 B JriIE S AH AL
BROE 995.518 960 B JruiE A AL
Wi 998.632 960 B JpiE S AH AL
NS 992.082 960 Ay i S AH AL
ST 999.894 960 L) JiT U FETEAHAL
PN S 997.048 960 1) JiT U FEiEAHAL

TR SRR 999.567 960 1) JiT U FEiEARAL
BN LFE 999.855 960 1) JiTlg FEIEARAL
IR 999.354 960 1) JiTl i AH L
AR 996.426 960 1) JiT i G AH L
ST 999.961 960 1) JiT i FEiE AR
NS S 999.387 960 FL— ) T S AR,

216.00 pg/mL; Z& )% .3 Y=20.484 X—8.321 5, r=
0.999 8, ZMyuH 2.5~80.0 pg/mL; KRBT Y=
16.096 X—11.902, r=0.999 6, ZMyull 2.375~
76.000 pg/mL; AFEEZE Y=24.260 X—10.834, r=
0.9992, MV 0.625~20.000 pg/mL; WIHEER Y=
51.114 X—25.033, r=0.999 4, £Vt 1.687~

54.000 ug/mL; ZEALH Y=17.590 X—5314 2, r=
0.999 9, ZMEVEH 1.625~52.000 ug/mL.

2.7.2 EROAE ORI “2.37 WU ik
JIT 43 WXOL S1 il i, LR 6 1K, 422.17
U A ElE, SRR, RREAF. KRR
TR FBEOHE WML SR WERIFL RSD 43
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WA 0.28%- 1.68%- 1.24%. 0.52%. 0.48%- 1.51%,
TR R R AF

273 FEEMRE MR “2.37 WUNPATHI
6 1> WXOL S1 fEial s, 73 A 25 WL 10 pL it
IRAEBOITIE “2.17 IU N Ak &g T e, 458
SRIRIR . RBR . RBHR, BEOER. IR,
SACT TR RSD 70514 0.32%-1.53%- 1.33%-
0.49%-. 1.05%- 1.26%, K ZTEEIMERL.
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KNBEF FR R 35 MIMERR SR A Frig i A RSD
239124 0.38%40.68%- 0.75%- 0.91%- 0.35%- 0.45%,
RIS AE 24 h WARE

275 IFERIRCRIRES RSN 6 1 TN &y
) WXOL S1 FEfh 10mL, 43 50ks % I S R 1R

0.81 mg. Z& M Z,% 0.45 mg. AKBEHEFF 022 mg. A
JRHZ 027 mg. SALTT 0.4 mg. WIMERR 0.29 mg,
Fie “2.17 U (il S AT I E , 45 R4S B SRR
RBHAT. RBRZR, BRE LR MMR. A6
(1)~ 35 I FE [ 43 3R 99.15% « 100.54% -
97.32%- 98.65%- 98.18%-. 101.22%, RSD %3l K
1.25%. 1.21%+ 1.49%. 1.34%. 1.06% 2.18%, #
%7 VE B % R A

2.7.6  FEAIE  HC 10 fit WXOL #f &, % “2.3”7
TR 715y i g A s, % “2.17 TR taa
FAFBATINGE , MRPEFRAE D Ze vt B A SR bR B>
i, SR 3. 4R 10 #it WXOL 14 i
B4 54.038 3~105.551 1 pg/mL, ZEELEEN
4.122 1~31.359 9 pg/mL, WIMEEREH 2.413 0~
4420 7 pg/mL, ARBEIFEN 4.042 8~11.312 8
ng/mL, ZEAEFFRA 3.866 3~46.271 9 pg/mL, AR
FHEEHN 0.990 8~2.126 8 pg/mL.

&3 103t WXOL & 6 fistREM D ENELE R

Table 3 Contents of six characteristic compounds in ten batches of WXOL

S E W T/ (ng'mL ™)

2RISR RELFHR AR ENZEEE N SAEH WP
S1 54.038 3 15.8419 6.824 7 1.3199 15.805 8 2.8980
S2 58.4558 14.133 9 4.042 8 0.990 8 36.780 0 3.0255
S3 105.5511 31.3599 11.312 8 1.0399 14.048 6 4.2158
S4 81.9801 19.228 4 6.624 3 1.380 6 22.354 6 2.8876
S5 55.4659 11.030 2 5.1303 1.140 1 18.512'1 24130
S6 76.675 8 17.603 0 7.548 0 1.5152 11.900 2 3.1284
S7 57.756 2 10.108 4 6.5329 1.842 8 6.870 0 2.743 1
S8 80.3679 41221 6.313 1 2.126 8 46.2719 4.4207
S9 61.460 8 20.214 1 4.8254 1.190 7 7.101 0 2.6529
S10 53.4106 15.0579 6.508 9 1.858 4 3.8663 3.7534
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Hy AR 2504 2 PR jiT LA IS T 251
#33), LM TR R — e E R, |
T8 I AU S R R SO i A T — Bk VRO
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