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# E: B & 73T UPLC-Q-Orbitrap HRMS )& J5 M40 R 5 Hh 2 st i o) s B AT ik, IR RA E R/ rikat
HFEMATL AN . & KA Acquity UPLC® BEH Cis (834 (50 mm X 2.1 mm, 1.7 um), LASE (A) -0.1%FER/K
(B) AMBIHRATRE L, DU ST B 385t Q-Orbitrap MS St (0IE. HEFRIB SN . —HEHHfi A
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SE AR S E RO T IEAR G A X AN FEHER A AT R R B AT SR IR . PO AT, ESERL. B8
2. AR AR BULRRKR. FILRE. mHER. 2T, AS 21 Rgi. REFR. AHEKR A, FHEK B, UHE
. BRI, THERR, BRET . BRET 1. AZEH Res. A28 1. A58 1. BASE. S 1
AFF UL 43 FI7E 0.009 8~0.314 5. 0.067 8~2.170 7. 0.044 2~1.413 3. 0.059 6~1.907 2. 0.003 3~0.104 4. 0.002 8~0.089 9.
0.001 2~0.038 3. 0.006 3~0.203 2. 0.960 5~30.735 5. 0.0222~0.709 0. 0.083 7~2.679 5. 0.593 8~19.002 6. 0.000 2~
0.005 3+ 0.012 3~0.394 4. 0.004 5~0.143 5, 0.009 2~~0.293 4. 0.066 0~2.113 3. 0.033 0~1.055 0. 0.004 5~0.145 5. 0.015 9~
0.508 1. 0.024 1~0.772 0. 0.009 3~0.297 8. 0.002 5~0.078 8 ug/mL LMK RRLF (#=0.999 0); FEHE. EEMMEE
PERLF (RSD<5%); MIFEEIUNEETE 98%~101%, RSD ¥I/NT 3%; EEATa REWRZHMR AR ER e, Kb
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Quality assessment study of Compound Xueshuantong Capsules based on
UPLC-Q-Orbitrap HRMS combined with principal component analysis

LI Ning
Department of Pharmacy, Affiliated Cancer Hospital of Zhengzhou University, Henan Cancer Hospital, Zhengzhou 450008, China

Abstract: Objective To establish a quantitative analysis method of multiple active components in Compound Xueshuantong
Capsules (CXC) based on ultra performance liquid chromatography-quadrupole/orbitrap high resolution mass spectrometry (UPLC-
Q-Orbitrap HRMS), and make a quality assessment using principal component analysis. Methods The column was Acquity UPLC®
BEH Cis (50 mm % 2.1 mm, 1.7 um) and the mobile phase was consisted of acetonitrile (A)-water (B) (containing 0.1% formic acid)
with gradient elution; The information of accurate mass and fragment ions was obtained by the novel “monitored simultaneously for
positive and negative ions, Full MS scan and automatic trigger secondary mass spectrometry” mode of Q-Orbitrap MS technology to
realize the accurate qualitation and quantitation; Using the quantitative results combined with the principal component analysis to
achieve the scientific assessment of the drug in different batches. Results Under the optimized conditions, betaine, succinic acid,
salvianic acid A sodium, danshensu, protocatechuate, protocatechuic aldehyde, caffeic acid, rutin, ginsenoside Rgi, rosmarinicacid,
salvianolic acid A, salvianolic acid B, wogonin, calycosin, formononetin, astragaloside II, astragaloside I, ginsenoside Rgs,

dihydrotanshinone I, tanshinone I, cryptotanshinone, tanshinone Ila, and oleanic acid all showed good liner relationship (» > 0.999 0)
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in the range of 0.009 8—0.314 5, 0.067 8—2.170 7, 0.044 2—1.413 3, 0.059 6—1.907 2, 0.003 3—0.104 4, 0.002 8—0.089 9,
0.001 2—0.038 3, 0.006 3—0.203 2, 0.960 5—30.735 5, 0.022 2—0.709 0, 0.083 7—2.679 5, 0.593 8—19.002 6, 0.000 2—0.005 3,
0.012 3—0.394 4, 0.004 5—0.143 5, 0.009 2—0.293 4, 0.066 0—2.113 3, 0.033 0—1.055 0, 0.004 5—0.145 5, 0.015 9—0.508 1,
0.024 1—0.772 0, 0.009 3—0.297 8, 0.002 5—0.078 8 pg/mL, respectively; The results of the accuracy, repeatability, and stability
all reached the standards (RSD < 5%); The recoveries ranged from 98%—101% and RSDs were all below 3%; the analysis results
showed that the quality of the most batches was stable, the ginsenoside Rgi, salvianolic acid B, succinic acid, salvianolic acid A,
danshensu, and salvianic acid A sodium had a great influence on the quality of the medicine, which could be specially monitored to
ensure the quality of different batches of the medicine. Conclusion The methods established in this paper have a high sensitivity
and accuracy; The results of the methodology conform to the relevant requirements and the methods can rapidly determinate the
multiple active components in CXC. The research also provides a new scientific basis and reference for the quality assessment at the
same time.

Key words: UPLC-Q-Orbitrap HRMS; Compound Xueshuantong Capsules; principal component analysis; quality assessment;
betaine; succinic acid; salvianic acid A sodium; danshensu; protocatechuate; protocatechuic aldehyde; caffeic acid; rutin; ginsenoside

Rg1; rosmarinicacid; salvianolic acid A; salvianolic acid B; wogonin; calycosin; formononetin; astragaloside II; astragaloside I;

ginsenoside Rgs; dihydrotanshinone I; tanshinone I; cryptotanshinone; tanshinone Ila; oleanic acid
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UPLC-Q-Orbitrap HRMS W 248, *£[E
Thermo Fisher Scientific A#]; Acquity UPLC® BEH
Cis (50 mmX2.1 mm, 1.7 pm) B8, EH
Waters A &]; New Classic MS B4+ 5432 — 431K
*F, Ffit Mettler Toledo LA R /A F; MDS-6G
2B ARG, W U R
HBIRAR; ZuiEbiEf: SIMCA 14.0, %l
Umetrics 24 ) o

X B A SR, (HiE5 MUST-17032105). BEFA
g (45 MUST-17030502) F+Z &4 (35 MUST-
160302060 FF&& (5 MUST-15082714). Ji#)L
%M (b5 MUST-16032112). JRJLZEE (b5
MUST-15091608) . BlHERZ (k5 MUST-15090803 )
BT (k'S MUST-16031812). AZEFH Rg (it
5 MUST-17021414) . EKiEFEK (#Ht5 MUST-
15082904). FHER A (35 MUST-16012810). F}
iR B (k5 MUST-15081916). WX &R (HIt'5
MUST-17110603 ) . E & 7 i (it 5 MUST-
17120901). T=MEfER & (dit5 MUST-17031005)+
WEERE I ('S MUST-17031008). HIEETH 1
(#'5 MUST-17032906) . N Z: 2 H Rgz(#t'5 MUST-
17030711). —&ASFZHi 1 (b5 MUST-17032705)
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FFEE 1 (5 MUST-16030210). Faft&R (iS5
MUST-16022403 ) . £+ Z il 11, (it 5 MUST-
15092512) FFIARIRE (Ht'5 MUST-16070406) 3%
Tl 2 AR AR A R AR, DL EXTIE 2
UEE TR AR U — AR A5 2 7 B KT 99%.  HIBE.
Ol WIR¥I N EEAE, 3£ Fisher AwF]; K
gk, HFHEN 0.1~0.055 ps/em; HAhRF Ao Hr
af, BT RERFE B SR A R A A . CXC 3
10 ik, #5243 514 150410.150411.151012. 151129+
151203+ 160203+ 160208 160302 160414, 160417,
IR A B IR A A .
2 HEEHR
2.1 Y

i+ N Acquity UPLC® BEH Cig (50 mm X
2.1 mm, 1.7 pm); LPLZNE-0.1% H B /KIE BN TRE)
FH, BEEEYEE, PEMART A 0~0.5 min, 5%ZJE;
0.5~1.0 min, 5%~35%Z.i&; 1.0~3.5 min, 35%~

50%Z.1E;: 3.5~5.5min, 50%~70%ZME;: 5.5~7.0
min, 70%~100%Z.fff; 7.0~10 min, 100% .M ;
AR EAN 0.2 mL/min; B#EFEEA 5 ul; AN
40 C.
2.2 [RiEEH

A2t 575 % ] HESI J5 (heated ESD), i
Wy SR B AR5 B IR EE 73008 300 320 °C, 4fiEh
SRR N 10 pL/min; 1FB-FRA: BSABUR
/4 40 pL/min, W55 KN 3.50 kV; 5757
SRR RSN 38 pl/min, %5 HL R 2.80 KV,
AL R IE . 08 FRIF 1 Full
MS/dd-MS? #i50, HAEHE 1 Ik—% (BHFERAN 70
000 FWHM) A=A 1 AR (o HE3N
17 500 FWHM) 24§ 2 N4, AR
m/z 80~1 200, HAWFEESHIEK 1. fERAKE
W AR, 23 FRARI A ISR RS T I
o v L DL 1

®1 23 MEMNRSBIED TS
Table 1 MS/MS parameters of 23 components

Gk 2z t/min HRME (m/z) SIME (m/z) RZE (X107
SR CsHiNO2 0.90 118.086 25 118.086 29 0.295
TR CaHeO4 1.41 117.019 33 117.017 86 -12.579
VEE F X4 CoHyOsNa 2.42 219.027 49 219.026 60 —4.070
VA S CoH 1005 2.45 197.045 54 197.044 59 —4.855
JELARER C7HeO4 2.63 153.019 33 153.017 99 -8.770
JE LR C7H6Os 2.89 137.024 41 137.023 07 -9.833
Wi R CoHzO4 2.92 179.034 98 179.033 94 —5.820
T C27H30016 2.96 609.146 10 609.145 26 -1.392
NS B Re C42H72014 3.11 823.481 42 823.478 88 -0.309
HIEFR CisHi60s 3.16 359.077 24 359.076 51 —2.035
FHRHER A Ca6H22010 3.27 493.114 02 493.113 34 -1.379
P B Cs6H30016 3.45 717.146 10 717.144 53 —2.200
WHEZR Ci6H120s 3.52 283.061 19 283.060 73 -1.649
B Ci6H120s 3.54 285.075 75 285.075 16 —-2.070
TR R Ci6H1204 4.47 267.066 28 267.065 80 -1.805
WREH I Ca3H70015 4.74 849.460 69 849.458 19 -2.946
WEEHI CasH72016 5.70 869.489 31 869.486 82 -2.867
ANZBH Res Ca2H72013 6.11 807.486 51 807.483 89 —3.249
ZEM S 1 CisH1403 6.43 279.101 57 279.100 77 —2.869
VEE LD CisH1203 7.26 277.085 92 277.085 08 -3.034
Kt 21 C19H2003 7.30 297.148 52 297.147 71 -2.729
FHZ0 1a CioH1303 7.97 295.132 87 295.132 11 —2.578
FHRR C30Ha503 8.63 455.353 06 455.352 08 -2.171
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Fig. 1 Extracting ion chromatograms and MS of 23 components

REXRRIERNEIE

RIS BRHTIR . PSR, 25, FL
RIR JEILAEE . HEER. T . AS BT Rgr.

RIEFR. FHHIR A FHREE B. NHEER. B
S, TMEE R, BKET I HAEEHL A
ZBH Rgy. ZEASHZH 1. FHZSE 1. BFFSERE.

FFSEA as SR SR, BERE, 7590
TN 2 R e 1) % P 3 BN 1.0 mg/mL ) B — X
R ik 25T s 0 RS 2 R B o HER i 2% RO
TN G FR A 5 ¢ 1) BSR40 Sl D i S
0.314 5 pg/mL. BEIMR 2.170 7 pg/mL. SIS R
1.413 3 pg/mL. F}Z% 1.907 2 pg/mL. i LR
0.104 4 pug/mL. J&JLAEE 0.089 9 ug/mL. WIHEER
0.038 3 ug/mL. 7] 0.203 2 pg/mL. AZ 21 Rg

2.3

30.735 5 pg/mL. KIEFE 0.709 0 ug/mL- FHHER A
2.679 5 pg/mL. FHBEZ B 19.002 6 pg/mL. L FH%:
% 0.005 3 pg/mL. E&E 725 0.394 4 pg/mL. 794K
1652 0.143 5 pg/mL. B EH 110.293 4 pg/mL.
R 2.113 3 pg/mL. AZEH Rg 1.055 0
pg/mL. & FFZHI 1 0.145 5 pg/mL. FHZH 1
0.508 1 pg/mL. F&SF20/ 0.772 0 ug/mL. FHSHH 11s
0.297 8 pg/mL. FEURER 0.078 8 pg/mL KR & X1
vt it 2 TR o

24 HiXAEARHHIE

WA 3 %, LR ERANBERERE 1.0 g,

BT A, RSN 50 mL 40 R, fl 2
(T)% 600 W; HE 70 'C; K770 MPa; B [E] 17
min), B _EEERIFL 022 pm MALIERSERL, B
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JEVR, RIS VAR
25 ZMERER
oy G ORGSR s S OE E,  InA4l

FAEEA RS J e 2%, MURIEC R i 6 N SR FE 1) R A7)
BERE VA, FerAPEESEn® 0.009 8. 0.019 7. 0.039 3.
0.078 61 0.157 2. 0.314 5 pg/mL. BEHIR 0.067 8.
0.1357. 0.271 3. 0.542 7. 1.085 4. 2.170 7 pg/mL.
F15E410.044 2. 0.088 3. 0.176 7. 0.353 3. 0.706 6+
1.413 3 ug/mL. 5% 0.059 6. 0.119 2. 0.238 4.
0.476 8. 0.953 6. 1.907 2 ug/mL. J& JLZER 0.003 3.
0.006 5. 0.013 1. 0.026 1. 0.0522. 0.104 4 pg/mL.
J& ) LZSEE 0.002 8+ 0.005 6+ 0.011 2, 0.022 5. 0.045 0
0.089 9 ug/mL. MIMEER 0.001 2+ 0.002 4. 0.004 8.
0.009 6. 0.019 1. 0.038 3 pg/mL. /T 0.006 3.
0.012 7. 0.025 4. 0.050 8. 0.101 6. 0.203 2 ug/mL-
ANZ B4 R 0.960 5. 1.921 0. 3.841 9. 7.683 9.
15.367 8.30.735 5 pg/mL. 2RZEAFL 0.022 2.0.044 3,
0.088 6 0.177 2+ 0.354 5. 0.709 0 pg/mL. FHHES A
0.083 7. 0.167 5. 0.334 9. 0.669 9. 1.339 8. 2.679 5
ng/mL. FHEYES B 0.593 8. 1.187 7. 2.375 3. 4.750 7.
9.501 3.19.002 6 pg/mL- X # %2 0.000 2. 0.000 3+
0.000 7. 0.001 3. 0.002 6. 0.005 3 pg/mL. EEHF
B 0.012 3. 0.024 7. 0.0493. 0.098 6. 0.197 2.
0.394 4 pg/mL. THAHIEFEK 0.004 5.0.009 0. 0.017 9+
0.0359.0.071 7. 0.143 5 ug/mL-, ¥ 1 2F 110.009 2.
0.018 3. 0.036 7. 0.0733. 0.146 7. 0.293 4 pug/mL.
GBI 1 0.066 0. 0.132 1. 0.264 2. 0.528 3.
1.056 6. 2.113 3 pg/mL. AZE+# Rgs 0.033 0.
0.065 9. 0.131 9. 0.263 8. 0.527 5. 1.055 0 pg/mL.
“EASFBE10.004 5. 0.009 1. 0.018 2. 0.036 4.
0.072 7. 0.145 5 ug/mL. F+Z{10.0159. 0.031 8.
0.063 5. 0.127 0~ 0.254 1. 0.508 1 ug/mL. F&f}2
fiil 0.024 1. 0.048 2. 0.096 5. 0.193 0. 0.386 0.
0.772 0 pg/mL+ F+Z:i 115 0.009 3. 0.018 6. 0.037 2.
0.074 5. 0.148 9. 0.297 8 pug/mL. FFEURER 0.002 5.
0.004 9. 0.009 9. 0.019 7. 0.039 4. 0.078 8 ug/mL.
TERAC BT TS & A N AT, ISR PG

L, DL IR 0 5T SR B A AR AR (XD, U
BRI (YD), ZefilbrdEfiZe, THERIET7RE .
R ERE () JREMTEHE: DMERELE (SIN) =10
HEEEMR (LOQ), SR ME 2. 4iREKY], 23
FRARF AL VILE & B I 5T Bk B VG A 2o o8 R 1
RIF, r¥KT 0999 0.

26 BEEER

% “247 TUFiEH &M ME R (S
150410, BELLHFE 6 IR, 45K B R EH S0 BEHIIR -
SN S5 IR TR MR
P AZEH Rg. RIEFR. MR A, FHH
% B. WHE R, BEREMR. TTWEER. WK
B KR I ASET Regs. ZEASHSEH 1L
P2 1. BPYSE. PESE A SRR IE T AR
) RSD 43 )N 3.46%-3.87%+1.93%-3.76%-3.68%-
2.39%- 3.14%- 3.96%- 3.49%- 3.31%- 2.44% 4.62%-
4.88%13.27%- 2.77% 4.42%- 3.49%. 3.91%- 4.05%-
3.76%- 2.99%- 2.59%-. 0.88%, 45K HZ LM
g R
27 EEMER

BT 6 4y (LS 1504100, 4 HIEERE
WE R PR, MRS B9, =
B, ISR, FOLRRR. FLAREE. InHERR. 7
T AZEH Rg. RIEFR. FHHR A, FHHIR
B, MEHER. BEFHME. UHERR. HEKR
H I HEKREH 1. AZ2H Rgs. ZEASHZE 1.
FFZE 1. BPHSE . FFSE Ay SRR
FUEWRIE DN 35700 137.85. 109.26. 141.87.
14.37. 18.71. 2.43. 3.85. 2 966.96. 89.17. 277.83.
752.29. 9.45. 17.73. 8.10. 51.43. 331.34. 157.17.
15.80. 37.60. 50.97. 40.08. 4.95 pg/mL, RSD 7
AN 4.94%. 4.15%- 3.12%- 3.40%- 2.29%- 2.33%.
0.67%-4.01%-4.76%- 4.21%- 3.33%- 3.21% 3.46%-
3.67%-3.85%-4.59%- 4.16%- 4.13%- 2.78%- 3.00%
4.39%- 2.82%- 4.09%, Z5RFRHZITENEINE
RAf.
2.8 FREMIRIE

HUHE v (S 1504100, 2050 04 2. 64
10, 12, 24 h @R AT, MASERm. BRI F+
RN P25 FEILRIKR. JE)LAREE . g
FT . AZEA Rg. RIEFR. FHHIR A, FHH
g B. WA R, BRARER. WEER., WK
BEHIL. HEEH . A2 Rgs. —ESHSH 1.
P2 1. BPYSE . P20 Has SRR BRI AR
) RSD 43511 °H 3.54%.2.64%+2.71%+4.60%+4.70%-
4.45%.3.31%- 3.13%+ 2.34%- 3.84%- 3.21%- 1.96%-
4.27%-4.06%- 3.18%- 4.60% 4.91%- 2.49%- 3.60%-
1.03%- 4.86%- 3.01%. 1.58%, #EiRFH, A5
YTRAE 24 h NAESE .
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&2 3MMOMENTSIE. HXREK. LMEE. LOQ

Table 2 Results of liner regression, correlation coefficient, liner range, and LOQ of 23 compounds

D% EVEpp r R PEVE F/(ug-mL ) LOQ/(ng'mL ™)
i Y=2.51X10"X+1.01 X 108 0.999 8 0.009 8~0.314 5 0.000 37
BREAR Y=5.29X 108 X+1.80 X 107 0.999 4 0.067 8~2.170 7 0.049 56
VEE ¥ X4 Y=4.86X10"X—1.25X10¢ 0.999 0 0.0442~1.4133 0.139 70
VEE S Y=7.03X108X—1.89 X 107 0.999 5 0.059 6~1.907 2 0.070 01
JE LA Y=2.58X10°X+6.07 X 10 0.999 1 0.003 3~0.104 4 0.000 92
LS Y=1.14X10'°x+3.98 X 107 0.999 3 0.002 8~0.089 9 0.002 24
W R Y=1.37X10"X+6.56 X 10° 0.999 0 0.001 2~0.038 3 0.000 17
T Y=9.84X 108 X—4.20X 10° 0.999 6 0.006 3~0.203 2 0.000 96
ANZEH R Y=3.08 X 108 X+2.84 X 108 0.999 3 0.960 5~30.735 5 0.000 45
HILFR Y=4.65X10°X—1.73 X107 0.999 4 0.022 2~0.709 0 0.000 04
FHBEE A Y=2.13X10°X+3.11X 107 0.999 5 0.083 7~2.679 5 0.001 41
FHH L B Y=2.45X108X+5.20X 107 0.999 1 0.593 8~19.002 6 0.072 06
PUEEF Y=8.77X 10" X+8.40X 107 0.999 1 0.000 2~0.005 3 0.000 02
B A8 B Y=1.16 X 10" X—5.23 X107 0.999 7 0.0123~0.394 4 0.000 04
TR Y=2.64X 10" X+4.06 X 10 0.999 6 0.004 5~0.143 5 0.000 05
B Y=8.08 X 108 X+2.55X 106 0.999 6 0.009 2~0.293 4 0.013 94
R Y=5.67X10" X—2.56 X 10 0.999 4 0.066 0~2.113 3 0.049 08
AZRBH Res Y=3.08 X 108 X+3.73 X 10 0.999 6 0.033 0~1.055 0 0.010 50
ZESHS 1 Y=2.23X10'X+3.40X 107 0.999 1 0.004 5~0.145 5 0.000 18
FHZ 1 Y=1.11X10"°x+5.19X 107 0.999 7 0.0159~0.508 1 0.000 28
FaFt 21 Y=1.39X10"0X+2.92 X107 1.000 0 0.024 1~0.772 0 0.000 31
FHZ 1a Y=3.29X10"0x+1.15X 108 0.999 5 0.009 3~0.297 8 0.000 39
FERRR Y=2.44X10°X—2.58 X 10° 0.999 6 0.002 5~0.078 8 0.000 97

2.9 iAEKERIRLE

FREVRE SO R ('S 150410) 39 243, 43
WA H, FEEWE, SNEISE. BEHIR
P2, FE3 5. FEILRIR. JFELASEE . UNHERE |
M. AZE Rg . RIEFR. MR A, FHH
g By DA R, BEREIN. TWEER. B
B I, HREH . A2 Rgy. —ESHSH 1.
P 1. BRPISE. PESE Ua. 5538 RO IR
W, NSRS E N CXC AR R &
1) 50%- 100%- 150%. % “2.4”7 TR J5 kP47
AU, AEIR S A A E o VRS AR
Vit T3[R R B RSD, 45 5 S on fH 320 L BEIRR |
PSR S E. FILER. JFILREE. WNHER
BT ASEH R BREEFR. FHER A, I
% By AR, BEFEN. TR, WK
BHEHIL HEKEH L. AZEH Regs. ZEASHZSE 1.
PSR 1. BEPY2E. FFSEH Ta FFE8R RT3

[543 5314 100.06%+98.74%+ 100.52%+ 100.67%-
99.30%. 99.81%-+ 99.47%-. 100.20%. 100.87%-
99.08%- 98.69%- 99.11%- 99.37%- 98.45%- 99.70%-
100.03%- 100.48%- 100.64%- 99.64%. 100.62%-
99.86%-+ 100.69%-+ 99.75%, RSD 437~ 2.49%.
2.50%-3.00%- 2.90%- 2.71%- 2.95% 2.42%- 2.17%-
2.66%-2.43%- 2.45%-2.57%2.52%- 1.82%+2.65%-
2.23%12.50%- 2.11%+ 2.24%- 2.12%- 2.04% 2.15%-
2.37%, FERRYIZITIET 23 P I sy (ol e e
T BE AL
2.10 #E&NE

B 10 MAFHLK A CXC B dh, 4% “2.47 TR
THE AT H & B I & 3 4, A gl
JRVE A SRR BT, Il SRV AR FE T 23 Al
YITE CXC &, 4R WK 3.
211 EFHS O RAREITFN

FE R AT i EAE R 2 4 ik
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®3 LBMHFURIHSENESER (n=10)

Table 3 Determination of 23 components (n = 10)

RS E/ (ugg™)

s 2 BRIAMR AR =Xl &5 FILER  EILRE ILia 17 P
150410 14.88 229.55 257.80 294.09 11.94 16.21 1.39 5.24
150411 14.25 305.88 236.35 262.08 14.15 15.38 1.45 6.53
151012 14.74 244.50 221.70 265.74 10.22 8.46 1.36 423
151129 11.66 227.47 134.53 155.69 12.65 428 1.31 3.69
151203 16.12 271.92 238.99 275.10 7.47 9.33 1.32 6.02
160203 23.78 335.92 173.02 209.02 11.10 6.84 2.02 5.65
160208 23.51 262.02 262.75 294.66 15.77 8.32 1.76 6.18
160302 20.76 348.45 251.34 298.28 8.77 447 1.77 5.50
160414 21.93 293.64 250.81 263.11 8.91 6.44 1.73 6.21
160417 18.04 249.47 195.56 223.76 8.23 8.71 1.94 7.76
e JRE U (ngg ™)

ANZ BT R HRIEFIR FHHIR A MR B NEESE  BEREE THARE BKEFEI
150410  2788.54 0.79 111.43 271368  0.09 13.23 471 27.39
150411  2967.82 0.76 93.81 263378  0.02 5.13 1.83 17.84
151012 2924.97 0.76 118.46 212516 021 26.71 8.75 29.08
151129 2578.37 0.74 63.48 174094  0.07 9.96 429 19.58
151203 275442 0.76 117.45 263417  0.13 16.33 7.11 17.58
160203 3 198.53 0.75 74.08 217414 025 30.47 9.62 36.82
160208  2931.81 0.76 106.54 189676  0.08 12.61 5.63 21.62
160302 3228.52 0.76 90.39 1933.15 0.12 15.89 6.80 35.23
160414 3291.80 0.78 80.56 1871.15 0.13 16.99 7.46 26.81
160417 1410.25 0.77 32.69 205058  0.03 5.95 243 31.14
. RS H (ugg™")

WKEHL AZEH R S8 21 BASE PSR SRR
150410 167.30 80.67 13.05 43.53 101.90 4339 3.8
150411 101.32 87.00 14.85 43.29 110.52 53.74 2.93
151012 154.47 72.00 11.42 31.89 7427 32.25 4.88
151129 121.76 66.65 12.25 33.52 92.74 37.95 3.46
151203 150.38 148.59 18.43 50.73 138.83 62.27 423
160203 226.79 75.34 15.92 46.89 96.70 49.99 6.86
160208 167.76 69.92 9.46 32.05 54.00 29.81 484
160302 18231 87.62 10.60 35.33 59.04 35.20 5.00
160414 140.47 85.29 9.03 25.01 49.61 29.79 477
160417 215.97 73.62 17.50 51.08 97.40 51.70 6.86

TP HEOA G BealRgE, RGNS B T ARSKIRR iR S BEIE A R RAL T
FRBMER D, SBEUAHE, HARKKAELT BUREERIT SIMCA 14.0, IR LMD 3 HHESE
T T BRI E, BIATRIEAFSEAR SR SV SRR B AR ETE, RIS i X 2
EE . ZEIRRRNINERE SHAZRANR VIR EERFEEEEWRNRD . SEmRD ik
RIEMEE 2, B, FRRl@EM T asamE Ja, SRR HEUCREOS AT EAN 25 B BT
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#, BHALTE 1 B 7 ik 2590
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by, 5 160417 $LIRALEAHR, 3R IFIXLL 577 15 1%
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Fig. 2 Scatter plot of quality scores for 10 batches of drug

} @ FHm
0.8 1
0.6
I~y 04 -
E | .
0.2 o fIEE

* T mnm
0 0.2 0.4 0.6 0.8
pl[1]
B3 b ERoEETREmE

Fig. 3 Loading plot of various constituents in drugs
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