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Abstract: Objective To explore the preparation process of lyophilized powder of Qinglong Baihu Decoction (75 /% 1 /%%, QBD)
and the law of quantity-quality-correlation by establishing an HPLC fingerprint detection method, and build its quality control system
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combined with chemometrics. Methods Fifteen batches of QBD lyophilized powder were prepared, the fingerprints were
established by HPLC method, then imported the chromatographic results into T7CM Chromatographic Fingerprint Similarity
Evaluation Software (2012) and calculated the similarity of each part. The content of gallic acid, protocatechuic acid, chlorogenic
acid, epicatechin, and ellagic acid were detected during the quantity-quality-correlation of 15 batches of samples, and the transfer rate
and extractum rate were calculated. Combined with the chemometrics methods, the main components of samples from different
producing areas which had significant contribution to the quality control were analyzed. Results The similarity of the fingerprints
of 15 batches of samples was > 0.9, which met the specified requirements, and the 24 common peaks of the fingerprints of the
lyophilized powder were calibrated, and six of them were identified, they were gallic acid (peak 1), protocatechuic acid (peak 4),
chlorogenic acid (peak 8), epicatechin (peak 14), scopoletin (peak 19), and ellagic acid (peak 23). The content range of these
components in 15 batches of lyophilized powder were 0.724%—1.301% epicatechin, 2.184%—2.840% gallic acid,
0.607%—0.760% ellagic acid, 0.061%—0.141% chlorogenic acid, 0.017%—0.079% protocatechuic acid, the transfer rates of
epicatechin, gallic acid, ellagic acid, chlorogenic acid and protocatechuic acid were 78.60%—89.38%, 76.98%—89.88%,
76.00%—89.78%, 76.90%—90.49%, 80.02%—90.25% respectively, the extractum rate was 12.87%—15.11%, and without discrete
data. It showed that during the process of decoction, concentration and lyophilized powder, the transfer rates of effective components
were stable. Through chemometrics analysis, it was found that 10 component scontributed significantly to the model, including the
designated peak 14 (VIP = 2.812), peak 1 (VIP = 2.804), peak 23 (VIP = 2.715), peak 8 (VIP = 1.053) and peak 4 (VIP = 0.887),
which can further deepen the quality control research of QBD. Conclusion The quality control method of the famous prescription
with medicine and food homology of QBD was established for the first time through the HPLC fingerprint combined with the content
determination of multiple index components. This method is rapid, simple, feasible, reproducible, stable and it can be applied to the
correlation investigation of the quantity-quality-correlation law of decoction pieces, decoction, concentrate and lyophilized powder at
the same time; Further through the chemometrics, which provided an important reference for the quality control research of QBD.
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Table 1 Origin information of 15 batches of Canarii Fructus pieces

e QBD % T-#} HRW - QBD % T# HRW
5 fit5 P 5 5 P

S1 QBDDGF001 YP190501 IPNIEE N S9 QBDDGF009 YP200501 A8 3 1) {5
S2 QBDDGF002 YP190502 S10 QBDDGF0010 YP200502

S3 QBDDGF003 YP191201 S11 QBDDGF0011 YP190601

S4 QBDDGF004 YP200501 S12 QBDDGF0012 YP190602

S5 QBDDGF005 YP191001 iz S13 QBDDGF0013 YP190701 J7ARSTM
S6 QBDDGF006 YP191002 S14 QBDDGF0014 YP190702
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S8 QBDDGF008 YP191004
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S, i R R LM E QBD Rt L ANE
BEREBIA 111, 6 58K 2 K, FHIK 60
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BRI 1200 mL 9B iR 46 2247 150 mL, 753iKk4E
W XPRAEBOEAT AR TR, J115 QBD T4 .
22 AEERIECH
2.2.1 WS EIHS B ETER. BILE
fe. ZRIERE. RILEER. RESNEE. BAEm
MG, AEEME, IH RS R AR TR
JFILRIR. SRR RILKER. RESNEE. B
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Fig. 1 HPLC fingerprint of 15 batches (S1—S15) of Canarii Fructus (A), QBD decoction (B), QBD concentrate (C), QBD
lyophilized powder (D), and their control fingerprints (AR, BR, CR, DR)
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Fz2 15iFRIRE. QBD FIER. OBD K45/ QBD FT# 5 & B x RIsg EIERHEINE
Table 2 Similarities of 15 batches of Canarii Fructus, QBD decoction, QBD concentrate, and QBD lyophilized powder by

comparing with their respective reference fingerprints

- HCURE - FRABLE oY S

TARYT FEW WA 5Tk TARYOT FEW WA KTk TARYOT BB WA KTk
SI 0995 0998 0994 0993 |S6 0989 0981 0989 0989 | S11 0982 0991 00981 0.995
S2 0987 0998 0998 0.997 |[S7 098 0984 00983 0987 |S12 0999 0991 0979 0.995
S3 0998 0997 0979 0.994 [S8 098 0980 0987 0.988 [S13 0985 0967 0981 0.977
S4 0994 0993 0996 0.996 [S9 099 0969 0990 0.993 S14 0984 0971 0981 0.977
S5 0.992 0981 0987 0.986 [SI0 0989 0989 09838 0.995[S15 0994 0972 0978 0.977

&3 QBD ZBEIKZ. RIER. RERFFETHEHEEER R BB 5HEIEER

Table 3 Relative retention time and relative peak area of characteristic peaksin QBD single herb medicine, decoction,

concentrate and lyophilized powder

. T {5 B I 1) X U6 T
HR SR RIE W WRAEW ] HR SRR RiE W 4G R
1 0.221 - 0.221 0.222 0.221 1.467 - 1.430 1.627 1.457
2 0.298 - 0.298 0.298 0.298 0.126 - 0.132 0.134 0.121
3 0.382 - 0.382 0.382 0.382 0.124 - 0.125 0.145 0.122
4 0.412 - 0.412 0.412 0.412 0.018 - 0.022 0.024 0.024
5 0.491 - 0.492 0.492 0.492 0.039 - 0.024 0.024 0.024
6 - 0.497 0.504 0.507 0.506 - 0.776 0.182 0.191 0.188
7 0.629 - 0.628 0.627 0.628 0.022 - 0.019 0.017 0.017
8 0.739 - 0.739 0.739 0.739 0.023 - 0.019 0.019 0.018
9 0.815 - 0.815 0.815 0.816 0.065 - 0.039 0.030 0.040
10 0.839 - 0.840 0.839 0.841 0.055 - 0.052 0.042 0.067
11 0.931 - 0.931 0.931 0.932 0.066 - 0.061 0.062 0.063
12 0.947 - 0.948 0.948 0.949 0.021 - 0.021 0.021 0.021
13 0.968 - 0.969 0.968 0.969 0.021 - 0.013 0.012 0.016
14 1.000 - 1.000 1.000 1.000 1.000 - 1.000 1.000 1.000
15 1.032 - 1.032 1.032 1.033 0.120 - 0.074 0.077 0.095
16 1.087 - 1.087 1.087 1.087 0.047 - 0.041 0.059 0.038
17 1.112 - 1.112 1.113 1.114 0.048 - 0.037 0.035 0.035
18 1.170 - 1.170 1.169 1.170 0.137 - 0.123 0.122 0.119
19 1.330 - 1.329 1.329 1.330 0.033 - 0.030 0.025 0.027
20 1.472 - 1.471 1.471 1.469 0.105 — 0.072 0.057 0.058
21 1.527 - 1.527 1.527 1.528 0.190 — 0.171 0.151 0.183
22 1.607 - 1.607 1.608 1.608 0.178 — 0.178 0.170 0.177
23 1.641 - 1.641 1.647 1.641 2.121 — 2.052 1.976 1.800
24 2.002 - 2.003 2.002 2.004 0.043 — 0.061 0.068 0.057

T FE: ETE Y=0.162 2 X+1.667 1, R2=  0.001 8, R*=1.000 0, Z&M:JEM 0.640 6~41.00

0.999 1, il 8.841~565.8 ng/mL; JJLAEMR  pg/mL; RILEZRE Y=0.291 7 X+0.989 1, R*=
Y=0.237 8 X+0.029 2, R*=1.000 0, £  0.999 9, Z&MHJEM 7.250~464.0 pg/mL; $FIEMR
0.473 1~30.28 pg/mL; ZEJAES Y=0.298 6 X+  Y=0.978 4 X—2.100 3, R?=0.999 4, ZMEiulH
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3.225~206.4 png/mL; 25 53R BH & B2 1EAH M. 1 5 &
W PE T B B 1 R R I o

(3) FEEERY: HUA— QBD HT# ki
W (S1), %R “2.3.17 TR il & ame, &
SRR 6 IR, ICSRUETIAR, TR B i g T A
ff) RSD. HHEKE TIE. JFILAEMR. SRR, £IL
RE . BALTRIEH AR H) RSD 435N 0.1%- 1.37%-

0.98%-+ 0.31%- 0.38%, FHAIXANEHE R

(4) EEMRIE: % “2.3.27 W FHE AT
#% 6 11 QBD Tl mmid il (S, & “2.3.17
TR G IE, RUGERE AT, il TR,
TS RO B 0 RSD. 45 & TR JFL
KR SRR RILKER . AL =93 RSD
7N 0.78%. 0.89%. 1.32%-. 0.74%. 1.13%, #*
B A E A M R AT

(5) FEMERE: HE-— QBD Tk ik
W (S, a4 /E 0. 2. 4. 8. 12, 24,
48 h #% MR “2.3.17 TR i , 1eSRIGEHE R,
THE A BB TH LY RSD. W& FIR. JRILA
IR, SRIFEIR . FRILKRER . BACERIE I AL RSD 435
H0.73%-+ 0.85%-+ 1.02%- 1.12%- 0.40%, FKH{L
IRERTRALE 48 h WAESE

(6) Mt ik . MEENCMEER
QBD #T# 0.2 g, AT 6 1y, B BMANT
PR 7R 2.828 mg. JRJLASTR 0.046 mg. £RJR
F%0.017 3 mg. % JLZK 2 1.080 mg. ¥ 1£#% 0.801 mg,
% “2.227 TR J7E AT 6 SRS IER (S,
BEFEE 10 pL yEAVRAH IS4, $28] “2.3.17 TR
RS FAINE, DSRETAR, RS fR bR s
(RS bRAS B EE, B E &SRR A 13
IFEECR ., ERERTIR. FILRIR. AR
TR BACRRIETAR 0PI IR Bz 700
99.5%-+ 96.1%-~ 97.0%- 97.7%- 99.4%, RSD 437l
A 0.25%- 0.49%-. 0.62%-+ 0.62%-. 0.71%, ZEHRE
B2 T 1R T 48
2.4.3 FENEies Ho15 4t QBD i, 1%
“2.2.27 U J7ikM &SI, % “2.3.17 TR
1 S A B AT FR AR B B 2 E . DA
QBD #Hriill & i B AR E YR NP FR bR, 230l
HEEE TR, FILRR. AR, RILKER. &%
TR 1S3 S 2, 1938 = WVRRE i (FRRTETR
WA TR TPAabR oy i &/ IRk, ¥
P = RVERRE T (FRRIER . WRAGRNETH)
FRbR o BB SR R bR o R, 45 R WLER
4~6. GRER, 15MERRAKE TR LS
. ZRIEER. RILEER . BALR PR 5000
378, 0.033. 0.039 1. 1.23. 0.949 mg/g, RSD
SN 18.18%- 21.71%- 14.81%- 12.11%- 25.83%.
15 LG TR R 7. FULERER. RIR. &L
TR BAERBE BN 2.184%~2.84%.
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#=4 15#HBRKE. QBD FiE&. QBD KA QBD A THMHEMENESE
Table 4 Content of effective components in 15 batches of Canarii Fructus, QBD decoction, QBD concentrate, and QBD

lyophilized powder

v HRUF /(mg-g™) QBD FIF/(ngmL™")

o raTm AAm  aEm RLEE WM RETR FULEM  GEm  RIEE Wi
S1 3.725 0.049 0.051 1.296 0.901 171.2 2.148 2.240 60.75 42.34
S2 3.759 0.050 0.049 1.397 1.029 151.3 2.285 2.090 60.53 4193
S3 3.391 0.038 0.044 1.221 0.901 158.8 1.683 2.110 53.90 41.09
S4 3.387 0.037 0.041 1.132 0.716 154.9 1.559 1.910 51.27 31.62
S5 4.861 0.031 0.038 1.129 1.290 209.1 1.445 1.664 53.38 57.74
S6 4.852 0.031 0.038 1.135 1.309 221.0 1.414 1.671 52.39 56.83
S7 4.804 0.030 0.034 1.099 1.341 203.9 1.336 1.377 48.17 59.64
S8 4.840 0.031 0.034 1.061 1.300 227.8 1.384 1.573 47.62 56.13
S9 3.474 0.030 0.031 1.452 0.752 154.8 1.428 1.457 65.19 31.62
S10 3.438 0.030 0.037 1.472 0.753 156.2 1.360 1.585 66.94 33.54
S11 3.443 0.031 0.032 1.388 0.653 158.2 1.341 1.330 60.48 25.80
S12 3410 0.030 0.035 1.367 0.685 152.8 1.359 1.573 55.85 29.59
S13 3.104 0.028 0.040 1.104 0.875 124.9 1.222 1.794 51.98 41.05
S14 3.106 0.027 0.040 1.097 0.863 131.1 1.223 1.843 47.62 38.81
S15 3.114 0.027 0.042 1.095 0.870 137.8 1.251 1.796 48.80 40.09
. QBD #4g#i/(mg'mL™) QBD % F41/%

Fih aTm LEm  aEm TR WEm RETR ULEM  AEm RIEE B
S1 1.287 0.016 0.018 0.316 0.177 2.250 0.022 0.111 0.724 0.657
S2 1.159 0.017 0.016 0.398 0.163 2.184 0.026 0.117 0.807 0.668
S3 1.205 0.012 0.016 0.376 0.175 2.250 0.028 0.141 0.750 0.690
S4 1.172 0.012 0.015 0.300 0.191 2.220 0.017 0.117 0.727 0.633
S5 1.596 0.011 0.013 0.462 0.139 2.770 0.051 0.118 0.828 0.646
S6 1.729 0.011 0.013 0.459 0.153 2.840 0.049 0.120 0.823 0.634
S7 1.566 0.010 0.011 0.451 0.132 2.730 0.048 0.121 0.822 0.638
S8 1.758 0.011 0.012 0.415 0.133 2.780 0.049 0.112 0.819 0.652
S9 1.200 0.011 0.011 0.314 0.095 2.790 0.058 0.061 1.301 0.607
S10 1.200 0.011 0.013 0.300 0.095 2.650 0.059 0.064 1.211 0.745
S11 1.250 0.010 0.010 0.287 0.078 2.670 0.058 0.083 1.183 0.695
S12 1.173 0.010 0.012 0.302 0.087 2.670 0.058 0.077 1.266 0.711
S13 0.958 0.009 0.013 0.293 0.232 2.360 0.079 0.090 0.999 0.747
S14 1.011 0.009 0.014 0.319 0.222 2.340 0.075 0.086 0.885 0.760
S15 1.072 0.010 0.014 0.260 0.226 2.410 0.073 0.093 1.002 0.718

0.017% ~ 0.079% + 0.061% ~ 0.141% . 0.724% ~  ZEJRE 15K 558 0.003 38%. 0.003 35%.
1.301%- 0.607%~0.760%, LA E TR #ILFEK.  0.003 31%, #ILFERTHERDHN 0.107%-
BACIRSE o S B . 0.105%- 0.104%, ¥ALIR T 31525371124 0.081 6%

BB IRGEAR TR, TR 0.076 2% 0.079 9%. K& FITHIHEBRS AN
ROH8 0327%- 0.322%- 0.320%; JiJLASER ) 86.35%. 85.15%- 84.60%, RSD 73N 4.94%.
B 509 0.002 93%. 0.002 86%-. 0.002 84%, 5.14%- 4.95%; [ ) LAER 352253 704 87.81%
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&5 154t QBD RIER. RGEFETHPEYURTEE
Table 5 Yield of effective components in 15 batches of QBD decoction, QBD concentrate and QBD lyophilized powder

e QBD HIBFAH R /% QBD WRAFH A R 135/% QBD #Hy A AR 1 5/%
T owerm AR SRR FLAE MR RATR FLAR SRR RUEE IR ReTR BIUKR SRR RLAE B
sl 0.333  0.00418 0.00437 0.1180 0.0826 0322 0.00397 0.00440 0.1160 0.0817 0319 0.00394 0.00443 0.1150 0.0807

S2 0.295  0.004 56 0.00408 0.1180 0.0818 0.290  0.004 36 0.00405 0.1170 0.0812 0.289  0.004 35 0.004 03 0.1160 0.0805
S3 0.310  0.00328 0.00412 0.1050 0.0801 0.301 0.003 06 0.00405 0.1040 0.0798 0.300 0.003 06 0.00400 0.1030 0.0793
S4 0.302  0.00304 0.00373 0.1000 0.0617 0.293  0.00300 0.00368 0.1000 0.0614 0.290 0.00299 0.003 64 0.0990 0.0611
S5 0.408 0.002 82 0.00325 0.1040 0.1130 0.399 0.00278 0.00323 0.0905 0.1120 0.398 0.00275 0.00321 0.0900 0.109 0
S6 0.431  0.00276 0.00326 0.1020 0.1110 0.432 0.00278 0.00325 0.0988 0.1110 0.430 0.00277 0.00321 0.0990 0.1100
S7 0.398  0.00261 0.00269 0.0939 0.1160 0.391 0.00257 0.00268 0.0932 0.1150 0.385 0.00256 0.00265 0.0934 0.1120
S8 0.444  0.00270 0.00307 0.0929 0.1090 0.440 0.002 68 0.00298 0.0927 0.1100 0.435 0.002 64 0.00293 0.0924 0.109 0
S9 0.302  0.00279 0.00284 0.1270 0.0617 0.300 0.00278 0.00283 0.1260 0.0611 0.298  0.00275 0.00279 0.1250 0.0605
S10 0.305  0.00265 0.00309 0.1310 0.0654 0.301 0.00265 0.00309 0.1290 0.0647 0.298  0.002 65 0.00307 0.1280 0.0639
S11 0.308 0.00262 0.00259 0.1180 0.0503 0.312  0.00261 0.00257 0.1160 0.0500 0.309 0.00261 0.00257 0.1140 0.0496
S12 0.298  0.002 65 0.00307 0.1090 0.0577 0.293  0.002 58 0.00306 0.1080 0.0573 0.290  0.002 57 0.00305 0.1070 0.0569
S13 0.244  0.00238 0.00350 0.1010 0.0801 0.240  0.002 34 0.00329 0.0994 0.0790 0.239 0.00231 0.00327 0.0987 0.078 6
S14 0.256  0.00239 0.00359 0.0929 0.0757 0.253  0.00233 0.00355 0.0925 0.0751 0.254 0.00231 0.00330 0.0923 0.0753
S15 0.269  0.00244 0.00350 0.0952 0.0782 0.268  0.00240 0.00348 0.0942 0.0746 0.266 0.00236 0.00344 0.0938 0.0725
SEIME 0327 0 0.00293 0.00338 0.1070 0.0816 0322 0.00286 0.00335 0.1050 0.0762 0.320 0.002 84 0.00331 0.1040 0.0799
RSD% 0.0631 0.000 64 0.00053 0.0125 0.0215 0.0629 0.00057 0.0053 0.0128 0.0287 0.0619 0.000 58 0.00053 0.0124 0.0209

®6 QBD ATMHIEIREPEYMNEBERHER

Table 6 Extractum rates and transfer rates of effective components in preparation process of lyophilized powder

o, QBD AR F A B35 1% QBD WG F A B35 /% QBD B A R 55 /% HE
YRETE RVKR SER RUEE WO RATE FULER SRR RUKE BN E TR RULER SRR RUEE IR E%

St 89.59 8551 8554 9143 9163 8638  81.12 86.16 89.76 90.67 8573 8046 86.76 8891  89.54 14.33
S2 78.51 88.98 8277 8449 79471 77111 87.15 8226 8391 7894 77.01 86.88  81.83  82.68 7824 13.87
S3 91.31 87.05 93.06 86.10 88.88 88.80  81.12 9159 8541 8856 8848  81.07 9049 8454 87.92 1511
S4 89.19 8139 9156 8828 86.15 86.52  80.50 90.54 88.98 8579 85.67  80.02 89.48 87.84 8541 13.37
S5 83.91 92.05 8599 80.71 8730 82.08 9091 85.69 80.17 86.87 81.88  89.73 8493 7951 84.69 13.52
S6 88.83  89.50 85.04 89.99 84.64 89.08  90.10 84.82 87.04 8455 8858  89.87 83.78 8745 8370 13.46
S7 8275 8635 7798 8546 86.77 8147 8508 77.69 8476 86.03 80.13  84.68 7690 8493 83.60 13.75
S8 9176 8732 8932 8754 8419 90.81 86.57 86.89 8741 8434 8988 8543 8525 §7.14  83.47 13.98
S9 86.87 9146 9036 8755 82.04 8634  91.13 89.83  86.75 81.31 8568  90.25 88.69 8598  80.52 14.33
S10 88.61 87.95 8446 88.69 8690 8726  87.89 8442 8744 8596 86.79 8798 83.83 86.85 84.94 12.87
St1 89.58  85.64 8224 8496 77.06 90.74 8559 8140 8359 76.64 89.78 8548 81.62 8238  76.00 13.58
S12 87.40 8858 86.67 79.64 8425 86.01 86.35 8648 79.05 8371 8512 8576 86.19 78.60  83.11 12.97
S13 7844  86.09 8750 91.84 9147 77.18 8447 8221 8995 9029 7698 8324 81.63 89.38 89.78 14.67
S14 8228 8850 9028 84.62 87.68 8144 8627 8920 8425 87.05 81.86 8574 83.01 8411 87.28 13.71
S15 86.26  90.82 84.04 86.94 8992 86.07  89.33 83.60 86.02 8575 854l 87.89  82.61 85.67 83.35 12.98
FHE 8635  87.81 8645 8655 8589 8515 8624 8552 8563 85.10 84.60  85.63 8447 8506 84.10 13.77
RSD%  4.94 309 464 399 480 514 397 445 369 451 4.95 387 419 374 454 4.64
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86.24%-85.63%, RSD 737114 3.09%-3.97%- 3.87%:;
SRR R P I R 253 N 86.45%85.52%84.47%,
RSD 751N 4.64%- 4.45%. 4.19%; LA T
BRI 86.55%. 85.63%. 84.10%, RSD 4
WA 3.99% 3.69%. 4.54%; BRACER T IEERS R 4
A 85.89%- 85.10%- 84.10%, RSD 43514 4.80%-
4.51%- 4.54%.

2.4.4 HEZAWEND WE 15 HE TR E
F (MEBER=GTHTERE/RT R, 4
W& 6. 15 #AETHTFHHERN 13.77%, RSD
N 4.64%, AHEIEHEEGE, WS T ERE
R, R R A S R 22 5

25 ETHHEITEFH QBD RESH

2.5.1 ERSHT (principal component analysis,
PCA) 1921 % 15 HLif g i S S48 Z-Score b
AL G IRTS I AR FERE SN SIMCA 14.1 B A+,
HEAT PCA. 15 ANFEMFI 4k PCA B E LK 3,
M PCA 343 BT LIEZEHLE 15 HERER B 4 ik
T 325, S1~S8JET-U)I;™H, S9~S12 J& T &k
FeHL, S13~S15 J& T AR . PCA 45K w1
T SCEIRE (1 = AR , IR SIS R 15 HEIREFE
AR LR &, (R B IHBE R T 3 25, ik
Ab, 3R 3 R FIRE S 1 P AT o B AN T A 1
KF, M0 E—F= 1 LR R AR U i TR AR A
D, Ul BH R I A X LA T

252 TR0 I\ PCA VFHERE, AH
FEHIAE SR ZE 1. TR TR R B IR R IX
—g5 8, RN HTERAE T AN = B 2 TR )
ARAVERN AR A ) B RS B, B T R R AR

DIl S1~S8

t[2]
- < -

- " .
A S9~S12

I % S13~S15

I (O ¢ 5 10
2]
E 3 15 #t OBD FFi# PCA iF57E
Fig. 3 PCA score chart of 15 batches of QBD lyophilized

powder

KR AR FEHUIR 15 LR TR i S0 H s )
24 NILHIEFIE A S N SIMCA 14.1 8 pEH, i3t
TR HARERILE 4, UGS H K,
il 3 HERERERUE /N T | MR CE R, A
JURE R EEBUE L% T 1 R, Al LR
AR ESUE A BT 1 R A T, R IR E
FESBASEZE, RO B H )3 8 AP 7R 2
ARrdE— D5

S14 S13 S15S12 S9 S10SI1 S3 S4 SI S8 S2 S7 S5 S6

El 4 15t OBD FF#HERESIF
Fig. 4 Cluster analysis result of 15 batches of QBD
lyophilized powder

2.5.3 IR w AR/ Z3fe-#0 51 43 T Corthogonal partial
least squares-discriminant analysis, OPLS-DA) [25-27]
KA W ) OPLS-DA A BUHAT BT, ik
O EIRFEA P R TTERECK By, N T E R
BN THE IS E bRl M E 2, IR EE
FEMERGZME (variable importance in project, VIP,

B2 AR B o B AR 1) DTk B e TP AR
BOURRIMTIE S VIP> 1.0 8% 4 R s A
F 3o 22 S ) TR L R BB PR A sEa R
VIP>1 1A 9 ME, [ VIP {H /MO % 14
(FILFEFO. 1 GRETIR). 23 BAERR. 9. 164
24, 22, 8 (G5, 21, W 5. [FmIE4 (5L
ZERD 1 VIP EHE 1 (VIP=0.887), BEMAE LR

3.5

2.5

VIP[2+1+0]
&

5
141239162422821417319251320127181015116
355

B 5 24 MNEBIER VIP &

Fig. 5 VIP values of 24 common components
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. BETIR. YAERR. SEERRAE ) LA 2R
FEREZR S, B 5 Mo E TS QBD ¥
R THn 1€ B AR b o
3 e
3.1 BIERMHEE

ARSI LREHEE T HEE-0.1% B R KER . &
i5-0. 1% BRKIER . LMG-0.5% B IR/KIE IR L M-
K 4 FPREIA . WK (214, 237, 254, 273, 280,
306 nm). IR (25, 30, 35 °C). AFURE (0.8,
1.0 mL/min) PA K i 4+ (Thermo Hypersil Gold Cis
(250 mmX4.6 mm, 5 pm). Acclaim™ 120 C;s (250
mmX4.6 mm, 5 um) FRHE, g5RRPERIIMH
R EE-0. 1% R KB P 237 nm. A3 30 °C
RFRAEAN 1.0 mL/min. AN Acclaim™ 120
Cig (250 mmX4.6 mm, 5 pm) ZE2&0 R b ki
Ton 53 B R I B SRR, (]I 0 3 PR e 4 T
PR, S T Lu ) Lo R, B T
TELREHLRIET . BAEZTTIMNET, Mgt
T S AT HR SU I e B AE S AL
3.2 IEARRRSTROTRE

QBD 75181, 77 LA R Y SRR & &
B, RN EBEARNS, RGN E
BURFIEPEA 22 1200, GG AR DR SCHREE [R5
R EZ ) 2020 RN F RO BRI E
B TR, IR IREUENE S5 2 %
o3 S B e AR LS Gl — D e %05 5 24 SO BRI
KR . R E R IR sa b 2, 3K
RANNA TGRS, B ASZIR R4 77 (15 &
R R MEET R FRTPHZHERS WS
TR SRR FILRR. RILERMEIR 2K
PEE AR I, Pra ) 8RB0, W
TRRIE N T EH RSB

ARSI @ T HPLC $R8U B, Mo tERe
& 2 MR QBD TR EEH], 75 E EHR
YR, TS R IR B R I AN K
BAEVRHEG A & B A AT BT . 475
YT, T A AR I R B AR R B TR
SRR JRILRIR . RILRRNEILRIE) QBD
TR EMARSR, VPN R TRyt IR ) i — 25k,
AR T AR .

LAk, B FC R BRI 28 5 W15 ik IR i QBD
B FE B 26 A, il B ot R R HH SRR H e —
REIE UG o TR BEZH 12 T SRoF d i A FL s 55 P -

T TE R F R (desorption electrospray ionization-
mass spectrometry imaging, DESI-MSD) B71, #4p-
A WL 2366 B R HPLC A BERS I (4 o S0 i 2 2
T A SRR T 5 7= A BT o B SR AR A IR R AR
KR ST e, A4S QBD T
R &

33 KMERTH

RO A5 R, O B RN
TR AU KT 0.9, —3MERYF. QBD %
T4 Fi5 bR A & BRI R TR 0.239% ~
0.435%- J&JLZREZ 0.002 31%~0.004 35%. %A%
0.002 57%~0.004 43%. K JLAFZFE 0.090 0%~
0.128%- ¥EAERR 0.049 6%~0.112%. & &ill5E 45 5%
LW, 15 4 QBD FRTRFE i & 285m0 3 Fhsdr
H, WETREENFHMEN S5~S8>59~S12>
S1~84>S13~815, £ILE R FT BN THME AN SO~
S12>S13~S15>85~S88>S1~S4, RIS EIN
FEIME N S5~S8>S13~S15>S1~84>S9~S12,
S AT I8 B B B 22 S DR BR AT R A (R BT
#;, R RIGE T T S PCA K
HCA 25 F# R T = AR S8 15 #HERE R &
FRANFIZE ], o Ja 2R SR U0 T R e 15 7 S Hh R R
R T 77 1) 6

A, JEik OPLS-DA #RE|H) VIP H KT 1 (1)
OIS RILERR . WE TR, BAARMGER 2
X DX 43 AN [FHE R i 5T LA O DTk I LA 3
BGy, BEANHAD VIP B KT 1 IR R 2 A PR
RRAH T R TR B SOCTE R Ay . RIS R
RIUERE R EIE (% 6) [ VIP /N T 1, A
SE IR REAS R QBD B A EEAS, Kt
AL AR A R R AT . QBD TR Fabn i
SY IS B S e T 1) 45 SRR T b LA
e nl 4%

RIS UK, 5 Fhabs o A s HLi%
FeRigm, WHHRE. IREMGT L2Rke, K
18 A RO A3 B B R P8, R AL s FE
HHRELRE. BH—IH, IR HRIE)ETT
E8, MHMETAEFE, 78 QBD HTH¥E8AEN
W FEHE PR TR N U A i

AT QBD [ HPLC HREEE. A
RO Ay () 5 I e RO A B VRS R B, 3t
[F{EN QBD MM k. EAEFREA TN
R, R M R — oy EE, it
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—IBHENMEPR R S RAVER, B T AT
B, R T X R RER Iy 550 T R
I BTt e Bedh, 25 28 DR Sttt R AS (D i Jo
RSB, AT P w24 5 R
VL JF HAEAE I A ] R R 2 AR
Jrid, WA BRI RS, AR T Y QBD
AR, AR ORIL DI RSt A A%,
QBD &7 il 771 Je KAk B i (R R W FE B 4 m] 5
R B A AR
PEFRR PAREHNFAREGLEAGZFR
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