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Quality evaluation of Xuanfei Zhisou Mixture based on content determination,
and weighted TOPSIS
integrated model

chemometrics and grey relational analysis

QIU Rui-yu,  ZHANG De-hong,  YAN Xiao-long,
( Wuwei Municipal Liangzhou Hospital, Wuwet 733000, China)

ZHAO Ren-mei

ABSTRACT: AIM To evaluate the quality of Xuanfei Zhisou Mixture. METHODS The relative density and
pH were determined, after which HPLC was adopted in the content determination of morphine, 5-0-
methylvisamminoside, hesperidin, neohesperidin, rosmarinic acid, luteolin, ammonium glycyrrhizinate and
pulegone, cluster analysis and orthogonal partial least squares discriminant analysis were performed, and the
weighted TOPSIS and grey relational analysis integrated model was established. RESULTS  Thirty batches of
samples demonstrated the average relative density of 1. 12+0.01, pH of 4.72+0. 06. Eight constituents showed
good linear relationships within their own ranges ( R*>0.999 0), whose average recoveries were 92. 4% —99. 2%
with the RSDs of 0.58% —1.73% . Various batches of samples were clustered into 2 types, pulegone, ammonium
glycyrrhizinate, hesperidin, rosmarinic acid and morphine were taken as differential components. The relative
closeness degrees of the integrated model were 0. 446-0. 567, and various batches of samples demonstrated small
batch-to-batch variations with stable quality. CONCLUSION

integrated model can effectively identify critical quality control points, which provides a more scientific decision-

The weighted TOPSIS and grey relational analysis

making basis for the quality control of Xuanfei Zhisou Mixture.

KEY WORDS: Xuanfei Zhisou Mixture; quality evaluation; content determination; chemometrics; weighted

TOPSIS and grey relational analysis integrated model
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5 JA086330, 7E[E Merck A7) ; MR (sl
2 AR A BR A F] L 4it5 €10332080) 5
AR o Bt

2 HERE4ER

2.1 AAxFEEME RAMBEAGER, TH, &
HOHALLER T, HfARIE, 20 CHEEKE 15
min, BERHE LG B, H BN PR B
FEEAE B, [RTEE AT, 4558, A
SERFAIXT S A 1. 1220, 01 (RSD=0.56% ),

2.2 pHAEMZE RSB E T/, R
MWiE (pH=4.01, 7.00) WG /R B T #E4T
W5E, 72, BCFSE, 45958, 3 pH N
4.72+0.06 (RSD=1.16% ), fEiITHAREHIBR 4.5,
2.3 whubAEaE SRHI HPLC i,

2.3.1 {3 {F  Ulimate LP-C, (A3 (4.6
mmx250 mm, 5.0 wm); G4 0. 05 mol/L R
TEH-0. 005 mol/L BEEREFREN-ZE (5:5:2);
R 1.0 mL/min; FEVE 30 °C; AR 220
nm; FEAEE 20 pL; SREERS(E] 60 min,

2.3.2 HEAAIAEHIE RS REICR S 2 mL, &
F 10 mL I, WA 5% BERR, #H (120 W,
50 kHz) AbFE 30 min, 5% BSEREZS, HLO.5 mL 4
PEW, INEIFEAAERUNME L, ZR00E pH 240
9, HIME TSN 20 mL KBERE, FEEKW,
FHE 5% BER Y 20% HEEPER, & T 5 mL i
IFEARZE, 5, B,

2.3.3  XTREShUS VR ARG B BRI ME X R
10. 32 mg, FHE 5% B AR A 10% H B Y AF 1 mL &
10. 32 pg BT IR, B

2.3.4 LR WA AER, “2.3.2” TR
PSR . “2.3.37 R X R A TGS R, 1
“2.3.17 WAk TR E S5, A

XoF BESHAEAR R 7 8t At o a5 0 N 2
FITHE, RIIZTET BT R

2.3.5 K% BURM (45 CP002230618)
W, % “2.3.27 WUk ml W, TE
“2.3.17 WAGESAE R HEREIE 5 vk, AR g E
WET AL RSD My 1. 11% , FIUEHHE & R A4S,
2.3.6 il B <2.3.57 IR LA
Wods, F2,4,8, 10, 12, 24 h #£ “2.3.1”
TREGEA T SRR, A5 MR AR RSD A
1.41% , RIIEWTE 24 h WERGEYE R,

2.3.7 EEMHRE B (HS CP002230618)
6 fy, % “2.3.27 WF ikl AW, TE
“2.3.17 TEAFESME T SRR, AT I R 0 T
FLRSD N 1.41% , RNz EELEERL,

2.3.8 MCRFE OHL “2.3.37 TR XA
WoE i, MR R B & 1032, 5.16, 2.08, 1.032,
0.516 pg/mL, 7E “2.3.17 Wik 404 F gLk
R DO BRI T BU AR (YY), BREVKEN
BEAAR (X)) HEATRIE, 55N Y=759.315X-
2.0817 (r=0.9997), 1£0.516~10.32 pg/mL il
Rl NP G R AT

2.3.9  fnAEECREE K RS EE O
My (5 CP002230618) 6 14y, Fifn 1 mL, A
B 3 mL X RS, BT 10 mL &I (FH
BT 100% KF) , #e “2.3.27 TR 5 AR
ERVATR, TE “2.3.17 WiEGEAM TR E, T
=N~ SO U2 B 5 ) | = S s o 1 g )
98.52% (RSD=0.01% ),

2.3.10  FES S EDE HU 30 HiE AR AL, %
“2.3.2” WU JNEPAT R 2 et s, 7E
“2.3.17 TN @GR FHEREIE ,, SRR
W, AIRNE L,

®1 BHIEMNEER (n=2)

Tab.1 Results for content determination of morphine (n=2)

G it i/ mg G5 it FH/mg i = FHE/mg
S1 CP002230603 0.053 S11 CP002230614 0. 057 S21 CP002230606 0. 054
S2 CP002230618 0. 037 S12 CP002230526 0. 046 S22 CP002230702 0. 049
S3 CP002230633 0.061 S13 CP002230631 0. 040 S23 CP002230711 0.053
S4 CP002230528 0. 054 S14 CP002230625 0. 064 S24 CP002230701 0. 064
S5 CP002230615 0.043 S15 CP002230524 0. 045 S25 CP002230522 0. 049
S6 CP002230605 0. 054 S16 CP002230523 0. 049 S26 CP002230705 0. 047
S7 CP002230610 0. 062 S17 CP002230601 0. 056 S27 CP002230527 0.072
S8 CP002230627 0. 055 S18 CP002230626 0. 040 S28 CP002230619 0.038
S9 CP002230602 0.071 S19 CP002230704 0. 047 S29 CP002230604 0.073
S10 CP002230525 0. 061 S20 CP002230609 0.043 S30 CP009230634 0. 044
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2.4 5-0-FARLAFT RIS AT, FHAF
wik AR, KEEE, HERE, AHFTRESZN
& RJ HPLC ¥,

2.4.1 %4 MF CAPCELL PAK C, (i (250
mmx4.6 mm, 5.0 wm); WIIFHLM (A) -0.1%
HiR (B), BEEEVENL, FEF UL 2; RBURE 1.0
ml/min; i 30 °C; R 276 nm; &=
20 pl; RAEHTE] 60 min,

x2 HEEXBRER

Tab.2 Gradient elution programs

Fisf ] A ZJE/% B 0. 1% H /%
0~15 20 80
15~25 25 75
25~45 50 50
45~60 50 50

2.4.2 XA B 5-0- 1 4 7 ) oK i
T, BT R SRR, KBEER,
HEER AT R T B S A RSOTR R
Wk 0.67. 0.83, 0.66, 0.12, 0.13, 0.80, 0.11
mg/mL E"J{g(&, S

2.4.3 MEAIAEEIS RMEERARMS 1 oL, #
F 10 mL &HH, A 9 mL FIEE, #A (120 W,
50 kHz) 4bFPE 30 min, HEEMBEZIE, #25, o
UE, BUERUEM, 1 0.22 pm HALIERE, ENFS .
2.4.4  WArSERE B X RE AN AR ] | O
FEILEXT, F5IAH 5-0-F JE4E iR B (1§ 5) |
BT (e e6), B (7)., REFR
(9), KBEZE (K14), HHEMR% (1519) .,
FATEATER (0 22), L1,

6

5
1 ‘

Jl
‘ 14
1 19
L»JJ 8 9 %m
! 10 11331617 22
Y L\_/\J\/JJ" 20 2_1)‘41
o ' 3 ' 40 | 50

0 10 2

60
t/min

1 EffEBEHLEERIER
Fig.1 Common pattern chromatogram of Xuanfei

Zhisou Mixture

2.4.5 NEHEIAE HBURM (45 CP002230618)
W, “2.4.37 TR WIS AH MW, 1
“2.4.17 WETESFMFTHEAENE 5 %, AR 5-0-
FROEAET DR B | A R e BT . Rk
fe . REREER . HRIERE | #H i far W i 1 A RSD
1796

3514 0.81% . 0.65% . 0.88% . 1.76% . 1.43% .
1.21% . 1.86% , FIUHREHE RIf,
2.4.6 R B “2.4.57 TR LA
WodEs, T2, 4,8, 10, 12, 24 h 78 “2.4.17
T A5 A R AEAE I A, AR 5-0- B SE 4 T BT oK
Mt | R HE . OB REHR, KB
2O RUER B, R 0% TR AR RSD 43 S R
0.80% . 0.75% . 0.90% . 1.72% . 1.05% . 1.11% .
1.88% , RSD ¥I/NT2.0% , FKEIEIRAE 24 h NEE
R4f.
2.4.7 EEMERE  BOKRS (Ht5 CP002230618)
W, f“2.4.37 WU kil g 6 ik,
TE “2.4.17 BEAGEFMF T HFFEINE , D75 5-0-H 3
AeS PR BEF | BRI BT T REETRR
KREREZR | HERRE: | S ER g m A RSD 43514
1.01% . 0.98% . 1.28% . 1.56% . 1.63% . 1.43% .
1.91% , FRiZTEEE R,
2.4.8 MEXRFZLE B “2.4.27 TR XIS
VWG, MR RE 5. 10, 15, 20, 25 1%, 7E
“2.4.17 TGRSR A A 20 wL ME, DAXT
FES I T AL A AR bR (Y, O o VR JEE A R A A
(X) HEATIIE, 25 W3, nHIS R TES AE
FINZEME G R BT

RI BRABBXER

Tab.3 Linear relationships of various constituents

TE T
W I R
(pg-mL™")

5-0-H IEGERTBT R EETE Y=20 788X+12 434 0.999 8 26.9~134.5

(A At V=32 392X+16 569 0.999 6 33.0~165. 1
BB K Y=33 449X+4 233  0.999 6 26.4~132.2
IR Y=33281X+1921 0.9997 4.9~24.3
N Y=48 590X+12 004 0.9990 5.3~26.3
R Y=3 113.5X+1 453 0.999 8 32.0~150. 1
i A7 Y=18 730X +241 0.999 7 4.4~22.0

2.4.9 MAEECRIKE HERRSNSTED
HIEA S (4185 CP002230618) 6 14, 4y 1 mL,
W& A 1 mL 7B 10 £5 09 X B8 5 v W, 3%
“2.4.3" WURFHI S L AW, fE 24017
T SRR, TR ROCR . 4558, 5-0-
FRJEAE ST IDOR B | A S H e | TR R Rk
BR . ARRREZER | HRERE W -2 i [l i
FArH99.2% (RSD=0.78% ). 98.5% (RSD=
0.58% ). 98.7% (RSD=0.98% ). 95.5% (RSD =
1.58% ). 95.1% (RSD=1.38% ). 97.4% (RSD =
1.03% ). 92.4% (RSD=1.73% ),
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2.4.10 FERSEIE B30 ALRER, 7 “2.4.37
IR AT 4 2 itk s e, 7 “2.4.17

WO T AR E 2 W, AMnsitE SR, 45
I 4,

x4 BEEASEMNELER (mg/mL, n=2)

Tab.4 Results for content determination of various constituents (mg/mL, n=2)

ETd 5-0-H ILAE ST PR B HERH BB EIETEIR ARRETER HRRR e AT
S1 0. 60 0.77 1.12 0.12 0.12 1.18 0.09
S2 0.55 0.73 1. 06 0.10 0.12 1.03 0. 06
S3 0.59 0.74 1.08 0.12 0.12 1. 10 0. 08
S4 0. 60 0.72 1.07 0.11 0.13 0.82 0. 05
S5 0. 64 0.73 1.11 0.11 0.13 0. 84 0. 05
S6 0. 60 0.59 1.09 0.09 0.12 0. 87 0. 04
S7 0.53 0.75 1.03 0.12 0.13 0. 81 0. 06
S8 0. 46 0.72 1. 09 0.12 0.13 1.01 0.07
S9 0. 63 0.70 1. 06 0.11 0.13 1.12 0.08
S10 0. 62 0.59 1.09 0. 10 0.12 0. 81 0.07
S11 0.61 0.75 1.07 0.12 0.13 1.09 0. 08
S12 0. 60 0.62 1. 08 0.10 0.12 0.75 0. 06
S13 0.55 0.70 1.03 0.10 0.11 1.07 0. 06
S14 0.59 0.74 1.08 0.11 0.12 1.07 0.11
S15 0.57 0.75 1.12 0.10 0.12 1.13 0.04
S16 0.58 0.75 1.11 0.11 0.12 1. 06 0.11
S17 0.57 0.73 1. 06 0.11 0.11 1. 11 0.18
S18 0.58 0.73 1.05 0.11 0.11 1.11 0. 09
S19 0.58 0.71 1. 06 0.10 0.11 1.14 0.09
S20 0.59 0.73 1.07 0.11 0.12 1.14 0.14
S21 0.58 0.73 1.11 0.11 0.12 1. 16 0.14
S22 0.51 0. 69 1.02 0.10 0.12 1.02 0.09
523 0.59 0.73 1. 08 0.11 0.12 1. 11 0.17
S24 0.56 0.83 1.21 0.11 0.14 1.36 0. 05
S25 0.56 0.71 1.07 0.10 0.12 1. 07 0. 05
526 0.61 0.74 1.07 0.11 0.12 0.89 0.01
527 0.61 0.76 1. 14 0.12 0.12 1.19 0.16
S28 0. 62 0.77 1.14 0.11 0.12 0.92 0.03
529 0.63 0.82 1.23 0.11 0.12 1.32 0. 08
530 0.57 0.77 1. 15 0.11 0.12 1.21 0. 05

2.5 tFitE#

2.5.1 FEHHT KA SPSS Statistics 27 X 4FHEfT
HT, WS M pH (EHTR Z {55
SEATRREAL AL B, RS LB Word H 257%,
M DAy BB 3 R, IRl ik RIS 4
KUK 2, AT, SO BERIGEEES R 15 B 30 41t
e N 238 (Class I, n=14; Class I, n=16),
RAFHOREE ST A —EE S, JFHREE
— A AR, JRA MR Z Wk,
FW L F] 2R 28 02 o J 25 b ot d i AR AR T2
g,

2.5.2 I 22 i e/ 3R R ) 4 B (OPLS-
DA) R SIMCA14. 1 AT, 4559 WA
3, EBAAl R°X = 0.423, R°Y =0.795, Q* =
0.674, WM KT 0.5, & UIH A BE A B RE 5 3R
FFER S B AR R A SRR T HE T, 4

RULIE 4, FIHISAEATER R R | B,
HHMR ., YHE VIP HYRF 1, RUFERIEZER
FERE MM, WA, PRk, EREL RN
S,
2.6 mATOPSIS 5 & &, 4 B sk B A 1 52
2.6.1 JNALTOPSIS 7 #ikEFE W T 4546545 0T X
WA BT S AR AN TR, SR P BB Ak L 7 T o
LA 3, F “2.5.27 WK VIP {EAE AL E
B, FeLAE AL )G B 5P, 15 204 B A BE, UL
%5,
2.6.2 BRIGFEES AL TOPSIS 43 B K i 4%
S A SPSSAU B4l 40 i - & AT b, A
FEMENESAREAR MRS (DY) KB AEFEA
MEEES (D7) P A B EG 8 O J A A 45
DK, SERMEEARMER BT, DA, Sk
D REA (R IE B B, e AR (O RE S N R DY BN Y
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Fig. 3 OPLS-DA plot for 30 batches of

Xuanfei Zhisou Mixture
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Fig.2 Cluster analysis plot for 30 batches of o
Var ID (Primary)

E 4 OPLS-DA VIP {&
[RIEF DK, S5R IR 6, Fig.4 VIP values for OPLS-DA
x5 HIEHRMI TOPSIS 4347 4E R

Tab.5 Weighting TOPSIS analysis matrices for various indices

)

2]

VIP [141+0]

'
=4
Vv

E:Wie%%ﬁu

Xuanfei Zhisou Mixture

5-0-WUEEZEST O BEECE BB REBER ORBWER O HWRE AT

=) SE N EERE
B ekmrakt o Gl & Gl B G RIS I
S1 0.475 7 1.3235 0.949 0 1.316 3 0.723 0 1.517 8 1.542°5 1.066 0 0.645 2 0.313 7
S2 0.436 1 1.254 7 0.898 2 1.096 9 0.723 0 1.324 8 1.028 4 0.744 2 0.6510 0.3137
S3 0.467 8 1.271 9 0.9151 1.316 3 0.723 0 1.414 9 1.371'1 1.226 9 0.645 2 0.3137
S4 0.475 7 1.237 5 0.906 6 1.206 6 0.783 2 1.054 7 0.857 0 1.086 1 0.645 2 0.313 7
S5 0.507 5 1.254 7 0.940 5 1.206 6 0.783 2 1. 080 5 0.8570 0.864 9 0.645 2 0.3137
S6 0.475 7 1.014 1 0.923 6 0.987 2 0.723 0 1.1190 0.6856 1.086 1 0.6510 0.320 3
S7 0.420 2 1.289 1 0.872 7 1.316 3 0.783 2 1.041 9 1.028 4 1.247 1 0.6510 0.3137
S8 0.364 7 1.237 5 0.923 6 1.316 3 0.783 2 1.299 1 1.199 8 1.106 3 0.6510 0.3137
S9 0.499 5 1.203 2 0.898 2 1.206 6 0.783 2 1.440 6 1.371'1 1.428 1 0.645 2 0.3137
S10 0.491 6 1.014 1 0.923 6 1.096 9 0.723 0 1.041 9 1.199 8 1.226 9 0.656 8 0.3137
S11 0.483 7 1.289 1 0.906 6 1.316 3 0.783 2 1.402 0 1.371 1 1.146 5 0.6510 0.313 7
S12 0.475 7 1.065 7 0.9151 1.096 9 0.723 0 0.964 7 1.028 4 0.9252 0.6510 0.3137
S13 0.436 1 1.203 2 0.872 17 1.096 9 0.662 7 1.376 3 1.028 4 0.804 6 0.662 6 0.313 7
S14 0.467 8 1.271 9 0.9151 1.206 6 0.723 0 1.376 3 1.8853 1.287 3 0.645 2 0.3203
S15 0.452 0 1.289 1 0.949 0 1.096 9 0.723 0 1.453 5 0.685 6 0.905 1 0.645 2 0.313 7
S16 0.459 9 1.289 1 0.940 5 1.206 6 0.723 0 1.363 4 1.8853 0.985 6 0.6510 0.320 3
S17 0.452 0 1.254 7 0.898 2 1.206 6 0.662 7 1.427 7 3.0851 1.126 4 0.6510 0.3137
S18 0.459 9 1.254 7 0.889 7 1.206 6 0.662 7 1.427 7 1.542° 5 0.804 6 0.645 2 0.313 7
S19 0.459 9 1.220 4 0.898 2 1.096 9 0.662 7 1.466 3 1.542 5 0.945 4 0.6510 0.3137
S20 0.467 8 1.254 7 0.906 6 1.206 6 0.723 0 1.466 3 2.399 5 0.864 9 0.6510 0.307 0
S21 0.459 9 1.254 7 0.940 5 1.206 6 0.723 0 1.492 1 2.399 5 1.086 1 0.6510 0.3137
S22 0.404 4 1.186 0 0.864 3 1.096 9 0.723 0 1.3120 1.542 5 0.9856 0.6510 0.3203
S23 0.467 8 1.254 7 0.915 1 1.206 6 0.723 0 1.427 7 2.913 7 1. 066 0 0.6510 0.3137
S24 0.444 0 1.426 6 1.025 3 1.206 6 0.843 5 1.749 3 0.8570 1.287 3 0.6510 0.320 3
S25 0.444 0 1.220 4 0.906 6 1.096 9 0.723 0 1.376 3 0.857 0 0.985 6 0.6510 0.313 7
S26 0.483 7 1.271 9 0.906 6 1.206 6 0.723 0 1.144 8 0.171 4 0.945 4 0.6510 0.320 3
S27 0.483 7 1.306 3 0.966 0 1.316 3 0.723 0 1.530 6 2.742 3 1.448 2 0.6510 0.320 3
S28 0.491 6 1.3235 0.966 0 1.206 6 0.723 0 1.183 4 0.514 2 0.764 3 0.6510 0.320 3
S29 0.499 5 1.409 4 1.042 2 1.206 6 0.723 0 1.697 9 1.371'1 1.468 3 0.6510 0.3137
S30 0.452 0 1.3235 0.974 4 1.206 6 0.723 0 1.556 4 0.857 0 0.8850 0.6510 0.307 0
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Tab. 6 Results for Euclidean distance and grey relational

degree determination

Ers D* D~ R, R;,
S1 1.659 1.917 0.877 0.751
S2 2.109 1.229 0. 796 0. 802
S3 1. 749 1.817 0. 848 0. 760
S4 1. 989 1. 545 0.783 0. 833
S5 1.994 1. 665 0.787 0. 824
S6 2.233 1. 493 0.747 0. 865
S7 1. 897 1.728 0.770 0. 832
S8 1. 859 1. 664 0. 787 0. 804
S9 1.710 1.926 0. 840 0.752
S10 2.011 1. 549 0.751 0. 858
S11 1.504 1.948 0. 845 0.752
S12 2.228 1. 199 0. 748 0. 880
S13 2.169 1.482 0.783 0. 800
S14 1. 656 1.932 0. 837 0.762
S15 2.024 1.411 0. 852 0. 796
S16 1.551 1. 859 0. 832 0.778
S17 1.781 1.785 0. 852 0.744
S18 2.160 1. 442 0. 833 0.763
S19 2.021 1. 384 0. 826 0.770
S20 1.927 1.614 0.873 0.751
S21 1.516 1.774 0. 871 0.759
S22 2.057 1. 454 0. 765 0. 816
S23 1.577 1. 815 0. 870 0. 749
S24 1. 187 2.510 0. 875 0.761
S25 1. 965 1.282 0. 807 0. 801
S26 1. 966 1.714 0.775 0. 833
S27 1. 130 2.447 0. 904 0.736
S28 1.871 1. 854 0. 809 0.815
S29 1. 265 2.403 0. 891 0.731
S30 1.911 1. 627 0. 866 0.772
2.6.3 JKEEEEREE B 5-0-H 3 o 3 By > fE 4 |

R R I | BRS HH ”‘%M ARBRZER | HHE
MRl . SAWEATIR  NMEE E AHXT R RE . pH {EAH
NFRFIE B KAE (0.64, 0. 83 1.23, 0.12, 0.14,
1.21, 0.18, 1.14, 4.8, 0.073) HEwIES%F
5], H/ME (0.46, 0.59, 1.02, 0.09, 0.11,
0.75. 0.01, 1.11, 4.60, 0.037) ik ES%
FPol, RMBEA T N T o m NI B, &E 5
HARECH 0.5, HHELTFI S RIS T 1) 8K
R, UKSEESHFINBER, W 45
B, RBHEIR S27 DIEA GRS (R, =0.904) #4
PR, i Btk S12 Ik 2 RBEE (R, =
0.880) i )vo, Wik e,

2.6.4 FhEHIRL X D', D, R,. ”%%mﬁ
R T WAL, AR d .y T,
Aﬁﬁﬁmmﬁﬁ%ﬁZEMEMQW % 5
AATLLPEN . L ES | E 53R BA B IG I

Bry, E; =ad +pr,, Hira=p=0.5, E; R,
AT IARREAS s B BOK, B B AR A, 4R
Ja, VA WGE R vy, (AN y, =E"/ (E"+
E7) ] WL AR B, HER RS, T
b, SR 25 fiEAEN y, KT 0.5, R ET 83%,
TR R4, W7,

R7 AL TOPSIS 5k & XEKEMARESH

Tab. 7 Parameters for weighted TOPSIS and grey

relational analysis integrated model

%' d* d” Tib Tis E* E;" vi  HE
S1 0.743 0.764 0.970 0.853 0.857 0.809 0.514 20
S2 0.945 0.490 0.881 0.911 0.913 0.701 0.566 2
S3  0.783 0.724 0.938 0.864 0.861 0.794 0.520 16
S4  0.891 0.616 0.866 0.947 0.879 0.781 0.529 12
S5 0.893 0.663 0.871 0.936 0.882 0.800 0.524 14
S6 1.000 0.595 0.826 0.983 0.913 0.789 0.536 11
S7 0.850 0.688 0.852 0.945 0.851 0.817 0.510 23
S8 0.832 0.663 0.871 0.914 0.852 0.788 0.519 17
S9  0.766 0.767 0.929 0.855 0.848 0.811 0.511 22
S10  0.901 0.617 0.831 0.975 0.866 0.796 0.521 15
S11 0.674 0.776 0.935 0.855 0.804 0.815 0.497 27
S12 0.998 0.478 0.827 1.000 0.913 0.739 0.553 6
S13.0.972 0.590 0.866 0.909 0.919 0.750 0.551 7
S14 0.742 0.770 0.926 0.866 0.834 0.818 0.505 25
S15 0.907 0.562 0.942 0.905 0.925 0.733 0.558 4
S16 0.695 0.740 0.920 0.884 0.807 0.812 0.499 26
S17 0.798 0.711 0.942 0.845 0.870 0.778 0.528 13
S18 0.967 0.575 0.921 0.867 0.944 0.721 0.567 1
S19 0.905 0.551 0.914 0.875 0.909 0.713 0.560 3
S20 0.863 0.643 0.966 0.853 0.914 0.748 0.550 8
S21  0.679 0.707 0.963 0.863 0.821 0.785 0.511 21
S22 0.921 0.579 0.846 0.927 0.884 0.753 0.540 10
S23  0.706 0.723 0.962 0.851 0.834 0.787 0.515 19
S24  0.532 1.000 0.968 0.865 0.750 0.932 0.446 30
S25 0.880 0.511 0.893 0.910 0.887 0.711 0.555 5
S26 0.830 0.683 0.857 0.947 0.869 0.815 0.516 18
S27 0.506 0.975 1.000 0.836 0.753 0.906 0.454 29
S28 0.838 0.739 0.895 0.926 0.867 0.832 0.510 24
S29  0.567 0.957 0.986 0.831 0.776 0.894 0.465 28
S30 0.856 0.648 0.958 0.877 0.907 0.763 0.543 9

3 itig

30 L E il 1k WA 7S YA T B A 1. 12+0. 01
(RSD = 0.56% ), pH & 4.72 + 0.06 ( RSD =
1.16% ), FUHIF T 28 EfEE"", HFEYG
pH [HHTARUE IR (4.5~5.5), FIRES 2 HiAR
EMES AR R o B A 7 i R

IS WA . D34, WSMEST35 5 55 (0. 053+
0.01) mg/mL, BIRFFEGLZArHE (<2 mg/mL),
EHE R SE (RSD=18.97%) Sz M J5URE 24 i
BEHIA BbE, B GBIESEAF H EAEA
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