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Determination of chemical constituents and quantitative fingerprints of Xiao’er
Xiaoji Zhike Oral Liquid by HPLC-ESI-Q-TOF/MS
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Abstract: Objective To establish the HPLC multi-index quantitative fingerprints of Xiao’er Xiaoji Zhike Oral Liquid (XXZOL), and
to provide methods and technical support for improving its quality standard. Methods Using an Agilent Zorbax SB-C;g (250 mm x
4.6 mm, 5.0 pm) column, acetonitrile-0.4% glacial acetic acid mobile phase system, gradient elution, flow rate of 0.6 mL/min, column
temperature 25 °C, detection wavelength 254 nm; The HPLC-ESI-Q-TOF/MS technique was used to identify the chemical constituents
(peak 1-synephrine, peak 13-chlorogenic acid, peak 16-quercetin-3-O-f-D-glucose-7-O-f3-D-gentiobioside, peak 22-hyperoside, peak
24-forsythoside A, peak 26-naringin, peak 27-hesperidin, peak 29-neohesperidin, peak 33-phillyrin, peak 37-3,29-dibenzoyl
rarounitriol) in the XXZOL, and the content of the main components was determined by HPLC-DAD. The HPLC fingerprint was
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established on the basis of multi-batch analysis. Results The fingerprints of the 10 batches of samples were established, and the
similarities of them were above 0.9, which were 0.999 3, 0.999 6, 0.999 2, 0.999 2, 0.999 4, 0.999 3, 0.999 4, 0.999 5, 0.999 1, and
0.999 7, respectively. XXZOL has 38 common peaks, 32 of them was identified, six of them was unknown; the contents of the 10
chemical constituents were 2 542.42, 158.61, 147.02, 34.35, 432.42, 1 813.01, 1 339.70, 2 580.71, 175.32, and 1 615.17 pg/mL.
Conclusion The establishment of multi-index analysis by HPLC and fingerprints of XXZOL provides a scientific basis for improving

its quality standards.

Key words: Xiao’er Xiaoji Zhike Oral Liquid; HPLC-DAD-ESI-Q-TOF/MS; fingerprint; multi-index quantitative; quality standards;
synephrine; chlorogenic acid; hyperoside; quercetin-3-O-p-D-glucose-7-O-3-D-gentiobioside; forsythoside A; naringin; hesperidin;

neohesperidin; phillyrin; 3,29-dibenzoyl rarounitriol
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24-forsythoside A 26-naringin  27-hesperidin  29-neohesperidin  33-phillyrin  37-3,29-dibenzoyl rarounitriol

1 REXHEaE (A) MR (B) B HPLC
Fig.1 HPLC of mixed standard (A) and sample (B)
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®1 @S 38 MEAYIR ESI-TOF/MS WELER
Table 1 ESI-TOF/MS measurements of 38 compounds in samples

W5 f/min WEY) BTRR AT B () STl (m/z) BE107) AT K /nm
1 2.88 Bk [M+H] CoH;3NO, 168.1019 168.103 6 1.7 222
2 590 A4 [M+H] — — 399.133 4 — 221
3 6.50 K [M+H] — — 121.049 9 — 263
4 740 KK [M+H] — — 407.106 9 — 222
51220 ERER [M—H] CoH; NO, 164.0717 164.070 6 -1.1 222
6 13.80 friE) M+H] CoHys 137.1325 137.1303 22 203
7 15.60 a-FAihEE-8B-D-MLM I A FEEH  [M—H] CigHys06 315.1813 315.1828 1.5 229
8 19.40 FF TR [M+H] C6HysNOg 328.1755 328.1749 —0.6 326
9 29.50 &EMEEH D [M-+Na]" CyH30013 501.1579 501.1610 3.1 254

10 31.10 &40 [M—H] — — 313.055 0 — 240
11 32.80 FMLIR [M—H] C¢HgO;,  191.0197 191.0184 13 238
12 42.60 BHIE [M+Na]” Ci4Hy0; 3231101 323.1123 22 280
13 4475 GE#R [M—H] CiHis0y  353.0878 353.087 6 -0.2 240
14 47.10 REF NS M+H] CyeHasOy  485.1806 485.179 0 -1.6 242
15 49.20 EMF CEE LD [M+Na]"* CgH,40;  181.0835 181.0802 -3.3 242
16 54.48 it &-3-0-p-D-Fi & HE-7-0-p- [M+H]" C33Hy0n 7892084 7892053 -3.1 249
D-JENBXUpEEY
17 67.50 EMTF T [M+Na]” CyHpuOg  395.1465 395.149 1 26 238
18 69.90 %M [M+Na]” CyoH3016 663.1896 663.187 6 -2.0 240
19 72.10 EMEEE C [M—H] CooH36016  639.1931 639.194 7 1.6 240
20 77.00 AKX [M+Na]* Cy7H300p5  595.1658 595.1679 2.1 240
21 79.60 Fh 7 R-4 A PEL-T-ER/ER [M—H] Cy;3HipO9 741.2248 741.2232 1.6 234
22 83.73 G pkE [M—H]" Cy Hy0p, 463.0882 463.0857 2.5 284
23 86.20 X FEEAEARER [M-+Na]"* C,;H;NO, 164.0682 164.0646 -3.6 238
24 88.83 PRI A [M-+Na]"* CyoH3s015 647.1946 647.193 1 -15 328
25 90.70 3,8- AN A HERE A AR [M—+H]" CyH;,0p5 597.1814  597.184 2 2.8 230
26 96.85 M [M—H] Cy;H3,044  579.1719 579.17211 -0.2 283
[M+H] 581.1865 581.1859 —0.6

27 100.75 B R HF [M—H] CysH3,0p5  609.1825 611.1819 0.6 284
[M+H]" 611.197 1 611.196 4 -0.7

28 102.00 K ILFKE M—H] CsH,0s  289.0718 289.070 7 -1.1 243

29 106.51 s [M—H] CosH34015  609.1825 609.182 4 0.1 284
[M+H] 611.1971 611.2002 3.1

30 107.10 JIFRRE #-3-O-B-H & [M—H] CyH30p 5791719 579.1749 -3.0 240
[M+H]" 581.1865 581.185 1 -1.4

31 108.90 FERKINE — 2 [M+H] CyHysO, 4413727 4413721 -0.6 240

32 114.20 M E-3-FEME-7-HARE  [M—H] Cy7H30p6  609.146 1 609.145 3 0.8 240
[M+H]" 611.1607 6111621 1.4

33 116.32 T [M+Na]* CyHy,0p 5352174 5572193 1.9 280

34 123.90 EEFH [M+H] CysH3,0p5  609.1814  609.184 8 3.4 242
[M—H] 607.166 8 607.166 5 0.3

35 125.00 A4 [M+COOH] — — 593.224 9 — 238

36 129.00 A0 [M+CH;COOH]T  — — 980.016 4 — 233

37 133.87 329- " KRB =R  [M+Na]® CyHss0s  689.4177 689.416 4 -1.3 237

38 143.20 bis(2-ethyl hexyl)phthalate [M+H] CyH3sO0,  391.2843 391.2852 23 250
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SHIRAFEMRE, 152 8 FhAS[R] BT B B BITR &5 HE
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B HAT . DA AN AR (V), BL%
S HE TR IR B AR A AR (X0, e ilbRiE 2R,
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DL 10 fEEReLbit e E IR (LOQ), iR Nk 2,
B B A FLAH Lo B R O B P e 1 G R R A

&2 10 7L 4 HPLC-DAD S 4BV %K LOD. LOQ MELER
Table 2 Linear regression data, LOD, and LOQ of 10 components analyzed by HPLC-DAD

g5 tE EY Ry LM/ (gmL™)  R* LOD/(ugrmL™) LOQ/(ng'mL™")

1 SEIRMk Y=0.896 X483 849.000  3.33~266.67  0.999 2 0.013 0.044
13 SER Y=32.198 X+25.446 3.33~266.67  0.999 8 0.044 0.147
16 #it Bz #-3-0-B-D-Hi & ¥5-7-0-B- Y=38.863 X+28.919 3.33~266.67  0.9997 0.042 0.141

D-JEHBXUpEEF

22 Gkt Y=79.518 X+79.513 3.33~266.67  0.9995 0.106 0.354
24 ERNRE A Y=19.334 X+23.625 3.33~266.67  0.9995 0.021 0.069
26 M Y=17.161 X—14.525 3.33~266.67  0.999 7 0.078 0.260
27 PR Y=7.142 X—19.376 3.33~266.67  0.999 8 0.202 0.674
29 HiREEE Y=11.920 X—20.010 3.33~266.67  0.9995 0.263 0.875
33 ERE Y=3.245 X+3.920 3.33~266.67  0.9999 0.421 1.403
37 329- RWBERRIC SR Y=0.267 X+455.250 3.33~266.67  0.999 8 0.026 0.087

252 KSR H ST SANRSVER, % “2.2”
TR G R IESERE 6 U, MITE 10 NMRFIEE ) OR
A5} 18] RSD 235118 0.35%- 0.23%-. 0.47%- 0.47%-
0.42%- 0.39%- 0.42%-+ 0.37%- 0.22%. 0.02%,
/INT 1%; VETHIAA RSD 2373104 0.36%10.50%+0.79%
2.12%- 1.80%-2.67%-0.10%- 1.83%- 4.18%- 4.45%,
BINT 5%, 25 BRI  E R I

253 EEMRE ST SEEM 64, 4% “2.1.2”
TR T7 A A s i, 4% “2.27 TR i S A
BEATIE, AT 10 NMRFIEE 1) O8 81 B 3] RSD 43731
N 0.04%-+ 0.13%- 0.23%-+ 0.19%. 0.22%. 0.22%-
0.24%. 0.24%. 0.37%- 0.01%, ¥J/NF 1%; UETH
FRSD 43 1A 1.02%+1.90%-1.52%- 1.48%+1.43%.
0.77%- 0.39%- 1.18%- 2.21%- 3.13%, /N 5%,
SER KR EE M RIT,

254 FEMERE ST SN SRS 9T 0.
3. 64 12, 18, 24 h#% “2.27 Wi N iE & Ry
fr, WA 10 MNRFAEWE LR I RSD 43514
0.67%- 0.80%- 0.85%- 0.49%- 0.51%- 0.57%- 0.56%-
0.47%-+ 0.22%-. 0.01%, ¥J/NF 1%; &AL RSD
SN 1.48%-2.32%3.27% 4.65% 1.82%- 2.27%-
3.37%- 2.46%- 1.33%. 3.74%, H/NT 5%, £
BER RVERAE 24 h WEEETE RIT

2.5.5 OFEESCRERLS BRI —HES (ST BIFES,
I3 AR RE R S AR AR 80%- 100%- 120%4E 3
AP & ST, 4% “2.1.27 TR J7 1 ik
PO, DA R RS S a3 I e o AR 2%
JRER M} B 2 -3-0-B-D-" %] § -7-O-B-D- i 1 XA
. S bhir. ST AL M. B, B
PERZ A AT, 3,29- K WIS AE A = &=
HAP R R . 25 3 & B 135 B R 45 0N
94.36%- 94.74%- 95.11%- 95.60%- 94.51%- 93.95%-
95.46%-+ 93.91%. 93.60%. 91.78%, RSD 4}%lH
2.08%13.05%- 1.97%. 5.56%- 2.07%- 1.01%- 2.98%-
2.81%. 1.68%- 2.10%.

2.5.6 FEAIIE 4% B3R “2.1.27 Wiy ikH] &t
AR, A% €227 TR AR I E 10 MK
XXZOL Ff it 10 My (3R 3). nTEUEH,
10 #LFE b 24 &1 RSD 1E 2.38%~4.89%, i
A TR REORE b R A B IR 22 S EAS K. o,
P R FP AN AR ey, MR 3,29- 2K F L
FEREREAC = BRIk, ERHEETT AL SR
SRR Mol B R -3-0-B-D-H % K- 7-O-B-D- 2 IH XU
HHIEK R, S ERERD.

2.6 IELENE

2.6.1 FRGUENEMES. % “2.1.27 TUR kbR
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Table 3 Contents of 10 compounds in samples (n = 3)
J 5 U/ (ng-mL ™)
P et s OB RAR ke e A Wit R R
7-0-B-D-JEJHXUEH FERA =

S1 2 573.95 152.26 144.97 3441 420.55 1767.66 1280.66 2454.16 179.95 1537.92
S2 2501.53 156.45 151.44 33.97 438.67 170833127578 2464.06 182.88 1585.53
S3 2487.18 155.12 151.65 36.54 440.32 1936.40 1340.21 2671.06 179.35 1 546.56
S4 2499.54 157.44 150.87 33.38 431.76  1939.24 1373.65 2502.44 182.76 1763.98
S5 2 481.99 145.16 142.20 34.47 448.45 1845.751324.30 2596.89 164.80 1 685.23
S6 2 608.66 165.32 144.76 33.25 43579 182491 1352.13 2553.01 162.71 1601.31
S7 2 455.97 155.59 143.16 35.09 431.62 177298 1382.29 2 666.19 169.86 1674.57
S8 2 536.06 161.69 147.88 33.68 402.83 1893.971361.70 2636.12 183.31 1651.19
S9 2 631.79 168.85 148.43 33.51 445.56 1711.06 1388.91 2686.22 179.29 1577.63
S10 2 647.51 168.21 144.89 35.21 428.63 1729.83 1317.34 2576.90 168.33 1527.79
YIE 254242 158.61 147.02 34.35 43242  1813.01 1339.70 2580.71 175.32 1615.17
RSD/% 2.69 4.70 2.38 3.00 3.06 4.89 2.98 333 457 4.74

10 MR XXZOL B i i) 8 e ik b v, 4242.2”
TR B35 A AT I E , ARk XXZOL ) HPLC
FaoU B LK 2. TERE SR SR BE IR R T 38 A
oy B R HARE LA g I . 2%t g
{REA RS A] RSD ¥ITE 1%LAN, UEHAN RSD $7E 5%
CAPY S 5 BN RS b 1) 45 1A 0 B PR 20T
Af Lk N fe S BV A e A TR E AT
2.6.2 MBEVHY RABEZRZGRZE RS “HaE
T FR SR AU P REE” (2004 A FRD Xt 10 4t
XXZOL Ff i1 HPLC $8CEE 3T 208 S5V
BHEUREE S E AR T FRARE R 38 NI I
AU A R AR 4. WERHPHEH XXZOL &4k
() 22 SRR

3 Wit
31 BRI

XXZOL 3t 10 Frep 24 Befhmm i, B 2.
T BRAF IR ) A 50 B R ANELD (1) 43 B I ],
TEAWF TR ISR A sl B EEGEm
P AR E . AR AR I S s 2 ARt AT
THEE,

FEAH R BE BE IR BN AR 264 T, 527 3MRA
[A] 1) AR Bt A, Bl Agilent Zorbax SB-C g+ Agilent
Eclipse XDB-C 5. Waters Xselect'™ HSS T3 20T
WO . 455 Waters Xselect™ HSS T3 #1455 85U R 5%
Uf o HE—PXF T FRE- KA S -7k AR R AR 25

TN I 73 B, 45 R KN O -7KAR R
RN S5 g€ R T

TEAS [R) R E P B AR =X 0 — e o A 7R B AN
[F] LEAG P PR R AN UK BS R 34T TR FE, 25 & B U
XPFRAE 23 B RE LA S oy B T S5 R 26, RIS -
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mL/min B AR5, 7T 44620 A s TE) ELAS 5200 73 25 2%
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IR B 3887 B AR A 5T 2 FF a5 6
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SR, AR, ERE I, BRSNS,
WK T . T IS M, SRR T B AR
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Table 4 Similarity evaluation and analysis

Fig.2 HPLC fingerprint of 10 batches of samples
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o *?1%% I *?1%% _
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S1 09997 0.999 3 S6  0.9997 0.999 3
S2 09998 0.999 6 S7  0.9997 0.999 4
S3 09996 0.999 2 S8  0.9998 0.999 5
S4 09996 0.999 2 S9  0.999 6 0.999 1
S5 0.9997 0.999 4 S10  0.9999 0.999 7
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