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Quality evaluation of Qinlian preparations based on quality characterization of
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Abstract: Objective To establish the characteristic spectrum analysis method of Qinlian preparations, and comprehensively
characterize the quality, so as to apply the established method to the quality evaluation of Qinlian preparation of Chinese patent
medicine. Methods The UHPLC-PDA multi-wavelength was used in the method, and a Waters Cortecs T3 column (100 mm x 2.1
pum, 1.6 pm) was used, the mobile phase was acetionitrile with 0.02% formic acid and 10 mol/L ammonium acetate -0.09% formic
acid buffer for gradient elution, and the flow rate was 0.3 mL/min, the column temperature was kept at 30 ‘C, the detection
wavelength was set at 230 nm and 330 nm. Results The characteristic spectrum of Qinlian preparations was established, 38
characteristic peaks were marked, and 12 index components were determined. The recovery range for the content determination was
83.58%—106.76%, and the content range of 12 index components in 11 batches of Qinlian preparations was as follows: forsythoside
A 0.21—9.08 mg/g; phellodendrine chloride 0.39—1.91 mg/g; albiflorin 0.13—9.28 mg/g; paeoniflorin 3.02—20.24 mg/g; liquiritin
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0.19—0.51 mg/g; baicalin 12.36—27.64 mg/g; 1,2,3.4,6-penta-O-galloyl-D-glucose (PGG) 0.22—3.63 mg/g; oroxindin 1.92—6.12
mg/g; phillyrin 0.22—4.10 mg/g; berberine 5.37—16.85 mg/g; palmatine chloride 0.53—2.26 mg/g; glycyrrhizic acid 0.45—2.06
mg/g. Through analysis, the difference in quality characterization of Qinlian preparations was derived from Huangqin (Scutellariae
Radix, peak 22, 38, 27), Chishao (Paeoniae Radix Rubra) [peak 2,21 (PGG), 7 (albiflorin)], Lianqiao (Forsythiae Fructus) [peak 36
(forsythingenin), 30], Huanglian (Coptidis Rhizoma, peak 24), Coptidis Rhizoma-Chuanghuangbai (Phellodendri Chinensis Cortex)
(peak 8, 4), Forsythiae Fructus-Paeoniae Radix Rubra (peak 3). Conclusion In conclusion, the quality characterization method
established in this study can comprehensively characterize and evaluate Qinlian preparations, thus providing scientific basis and
methodological reference for the quality control of this kind of Chinese traditional patent medicine.
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Fig. 1 Whole prescription characteristic spectrum of Qinlian preparation sample (S1)
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Table 1 Information of 38 characteristic peaks in characteristic map of Qinlian preparation
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Fig. 3 Chromatograms of negative samples of Qinlian preparation under detection wavelength of 230 nm compared with

those of mixed controls
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Fig. 4 Chromatograms comparison of negative sample of Qinlian preparation with forsythoside A standard under detection
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Table 3 Repeatability results of determination of index components in Qinlian preparation

. i (S2) ERYE (S10) A (S1D)
FHFRES B/ (mgg?) RSD/% FHIFRENFU/(mgg!) RSD/% “FHIRENH/(mge") RSD/%
puSHIERE RN 0.24 1.1 7.94 0.9 3.05 0.5
EhER P AT 0.99 1.3 1.91 2.6 0.95 2.4
AJUNBEE 0.32 1.0 0.13 4.4 7.73 1.4
AJYIH 17.34 0.8 10.58 1.4 8.83 2.5
B 0.36 0.7 0.37 2.7 0.47 2.6
HAAY 22.40 0.7 22.22 0.5 20.39 0.5
PGG 121 0.7 0.46 2.3 3.48 2.8
DUHEH 4.86 1.0 4.11 1.0 4.29 0.5
LR TINE 0.33 1.1 3.80 0.8 2.01 1.9
EhER/INBET, 10.54 0.7 12.40 1.3 16.04 0.5
R OyT 1.39 0.2 1.51 1.4 2.12 1.0
B 1.42 1.2 1.02 1.7 1.32 1.7
F4 DEFFERERS S ENERKEERER
Table 4 Test results of recoveries for determination of index compounds of Qinlian preparation
PN i (82) LT (S10) LM (S1D
FHREECR/%  RSD/%  SFEIIIEEREICR /% RSD/%  “FHIINFEEIE/ % RSD/%

pUBIIERERN 96.07 1.0 95.79 1.8 97.60 1.5
ERER AL TR 93.49 1.8 95.89 1.6 100.13 1.7
AjENTEE 95.80 1.1 83.58 32 102.35 2.1
ATUH 101.13 1.2 90.03 23 95.02 1.0
HEE 99.28 0.9 97.73 2.7 90.63 2.1
e 102.03 15 96.41 1.7 101.70 0.8
PGG 9831 0.7 106.76 2.0 93.55 22
WHEA 105.94 0.3 99.59 1.6 106.26 1.2
TR 101.04 2.0 96.00 2.1 97.90 0.5
ERER /INEET, 102.59 22 97.03 1.6 9831 0.7
KR GT 93.54 1.9 100.61 1.7 101.03 0.5
B 99.48 1.4 97.36 2.1 91.89 1.3
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Fig. 5 Sample characteristics profiles of 11 batches of Qinlian preparation
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Table 5 Determination of relative peak area of 11 batches of samples from Qinlian preparation

FE X} W T AR
B i

I 1 I 2 I 3 I 4 I 5 % 6 I 7 I 8 % 9 10 W11 g2 U§ 13

S1 0.1493 0.0239 0.1712 0.1502 0.1180 0.0700 0.0175 0.1361 1.0068 0.0732 0.0355 0.0305 0.0108
S2 0.0992 0.0154 0.1186 0.1154 0.0778 0.0477 0.0085 0.0950 0.7364 0.0485 0.0309 0.0193 0.0109
S3 0.0584 0.0076 0.0287 0.0800 0.0650 0.0258 0.0069 0.2293 0.4749 0.0699 0.0143 0.0268 0.1187
S4  0.0537 0.0047 0.0068 0.0936 0.0675 0.0430 0.1077 0.0649 0.2024 0.1328 0.0281 0.0064 0.0303
S5 0.0386 0.0024 0.0061 0.0599 0.0462 0.0286 0.0661 0.0465 0.1737 0.1062 0.0205 0.0052 0.0121
S6  0.1240 0.0334 0.0312 0.1910 0.1290 0.0580 0.2470 0.1190 0.6010 0.1580 0.0272 0.0181 0.046 6
S7  0.1299 0.0088 0.0232 0.2062 0.1463 0.0632 0.3414 0.1467 0.4402 0.1534 0.0204 0.0219 0.146 8
S8 0.166 8 0.0086 0.0278 0.2408 0.1774 0.0761 0.2273 0.1437 0.4524 0.1966 0.0285 0.0138 0.3139
S9  0.1449 0.0115 0.0151 0.2259 0.1715 0.0788 0.0238 0.1429 0.7217 0.2786 0.0410 0.0143 0.184 1
S10 0.1300 0.0171 0.0194 0.2263 0.1720 0.0853 0.0137 0.1359 0.4662 0.2650 0.0312 0.0149 0.2580
S11  0.0908 0.0152 0.0193 0.1078 0.1088 0.0606 0.3344 0.1353 04147 0.1586 0.0230 0.0197 0.087 1

Hx g A
o) e

g 14 W15 W16 W17 W18 UE 19 UE20(s) g2l WE22  E23 24 U225 UK 26

S1 0.0363 0.0127 0.0200 0.0072 0.0102 0.0106 1.0000 0.0758 0.0150 0.0471 0.2974 0.2118 0.067 8
S2 0.0362 0.0183 0.0203 0.0063 0.0098 0.0152 1.0000 0.0634 0.0133 0.0473 0.1922 0.1355 0.0509
S3 0.0362 0.1215 0.0195 0.1512 0.0487 0.0139 1.0000 0.0108 0.0117 0.0574 0.1404 0.1003 0.0370
S4  0.0277 0.0318 0.0149 0.0409 0.0233 0.0057 1.0000 0.0748 0.0077 0.0288 0.0892 0.0740 0.0310
S5 0.0273 0.0155 0.0149 0.0141 0.0091 0.0069 1.0000 0.0473 0.0084 0.0330 0.0627 0.0522 0.0290
S6  0.0349 0.0606 0.0196 0.0671 0.0452 0.0096 1.0000 0.2930 0.0146 0.0492 0.1410 0.1140 0.069 9
S7  0.0349 0.1778 0.0181 0.1895 0.1094 0.0123 1.0000 0.2202 0.0090 0.0522 0.2139 0.1924 0.0700
S8 0.0374 03648 0.0173 03670 0.2108 0.0074 1.0000 0.1704 0.0104 0.0484 03446 0.2180 0.0767
S9  0.0437 02394 0.0278 0.2168 0.1208 0.0170 1.0000 0.0445 0.0150 0.0703 0.0808 0.1057 0.0499
S10  0.0462 0.2693 0.0259 0.2459 0.1164 0.0168 1.0000 0.0465 0.0156 0.0727 0.0486 0.0644 0.0384
S11  0.0398 0.1444 0.0194 0.0990 0.0877 0.0129 1.0000 0.2435 0.0315 0.0549 0.2527 0.2195 0.0633




PER 2021438 #5235 B5P  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 5 + 1319 -
gKs
v AT UEE THI AR
B0 Ta W W W0 Wl W W3 W W35 Wi W1 W
S1 0.0863 0.2055 0.0137 0.0159 2.1548 0.2633 0.0353 0.0359 0.0152 0.0054 0.0224 0.0178
S2 0.0843 0.1992 0.0103 0.0144 1.4532 0.1699 0.0253 0.0423 0.0156 0.0042 0.0215 0.0163
S3 0.0850 0.1942 0.0452 0.0306 0.8979 0.2048 0.0204 0.0622 0.0189 0.0225 0.0240 0.0261
S4 0.0652 0.1162 0.0265 0.0134 1.1053 0.1203 0.0139 0.1209 0.0091 0.0162 0.0644 0.0263
S5 0.0642 0.1241 0.0130 0.0085 1.1459 0.0872 0.0119 0.1231 0.0077 0.0098 0.0587 0.0263
S6 0.0839 0.2490 0.0439 0.0150 1.9300 0.2350 0.0287 0.0539 0.0140 0.0190 0.0159 0.0127
S7 0.0671 0.2211 0.0871 0.0095 2.2853 0.2536 0.0230 0.0358 0.0189 0.0091 0.0229 0.0216
S8 0.0593 0.1973 0.2069 0.0196 2.5759 0.2972 0.0158 0.0551 0.0311 0.0171 0.0445 0.0195
S9 0.0851 0.2341 0.1255 0.0078 1.8137 0.2219 0.0362 0.2205 0.0136 0.0068 0.0875 0.0573
S10  0.0682 0.2149 0.1501 0.0072 1.6589 0.1771 0.0239 0.3235 0.0113 0.0079 O0.1111 0.066 4
S11 0.0690 0.2150 0.0948 0.0189 23040 0.2494 0.0289 0.0924 0.0170 0.0187 0.0489 0.4850
&6 11 MEFSIFH 12 MEFERS B ENEER
Table 6 Determination of 12 index ingredients in 11 samples of Qinlian preparation

b Ji & H(mgg ™)

U MR A ShEREONIIL AT R ATZEE BSOS PGG DUHUAHE MEMITF SRR ARAREITIT R
S1 0.21 1.06 0.34 2024 040 17.64 125 4.09 0.22 12.49 1.79 0.89
S2 0.24 0.99 0.32 1732 036 2240 121 4.86 0.33 10.54 1.39 1.42
S3 5.91 0.64 0.24 1489 024 2764 022 6.12 1.44 8.30 2.26 2.01
S4 0.88 0.56 1.93 333 025 1452 081 192 0.44 5.37 0.70 0.51
S5 0.36 0.39 1.25 3.02 0.19 1530 054 216 0.23 5.86 0.53 0.45
S6 1.33 0.64 3.76 843 021 1236 271 3.51 0.62 7.99 1.16 0.67
S7 6.27 1.25 9.28 11.01 0.28 22.09 3.63 556 2.21 16.85 2.23 1.60
S8 9.08 1.17 4.83 8.84 030 1723 2.19 3.87 4.10 14.84 2.04 2.06
S9 6.37 1.42 0.60 16.47 051 20.11 0.67 5.37 2.90 12.20 1.78 1.05
S10 7.94 1.91 0.13 1058 037 2222 046 4.11 3.80 12.40 1.51 1.02
S11 3.05 0.95 7.73 8.83 047 2039 348 429 2.01 16.04 2.12 1.32
S PNE] 9.08 1.91 9.28 2024 0.51 27.64 3.63 6.12 4.10 16.85 2.26 2.06
w/ME 0.21 0.39 0.13 3.02 0.19 1236 022 192 0.22 5.37 0.53 0.45
wAME/,  43.24 4.90 71.38 6.70  2.68 2.24 1650 3.19 18.64 3.14 4.26 4.58
w/ME

24 SZHURSEHIFIERRE S AV S1T CALAD; 5 2 KEHE S4~S5 (AD: 5
241 FEFIRESREARES YT RA SIMCA 3 KRG S9~S10 (R
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DA ) 7R R B b 38 AN AU 08 F A Xof U8 T AR
FOAE B L 12 AN bR o & BN i B R AR,
AT 11 53 25732 1l 77 o = AT AR B
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U IR 25 B i R RE o B A AT R SRR AR Ay R 3 2
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5B HA T —8 (5135 S1~32) %1, S3
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22 S4~S5) K 3; 3 S9~S10) K 6);
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BARRT A 134, KK (VIP A 1.6~1.0 WK E
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Fig. 6 Scatter plot of quality characterization profiles of
11 batches of Qinlian preparation under unsupervised
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Fig. 7 Scatter plot of quality characterization distribution

of 11 batches of Qinlian preparations under a supervised

model model classified by manufacturer
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Fig. 8 VIP score chart of characteristic components of 11 batches of Qinlian preparations under a supervised model classified

by manufacturer
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