. 522 . W 4 M E ChinJ Pharm Anal 2024, 44(3) JPA

T UHPLC Z A illES EM 7 57 TR
ERIFEMALFTETEMN

%m“zﬁ%”ﬁﬁﬁﬁmﬁq JEm
W AT L N EE R E T

(1. ﬁﬁ‘i%‘]ﬁ%lﬂﬂxfﬁﬁﬁﬁ“? 2 055 B 25 Rl BT 4 1 B S SEE0 E Il U 276006 5
2. BRI ABRA A P2y 25 BRI AR TAEDFTE oG I U 276006 )

?r%i'%‘e B : 22 RN 2EFAFBET FERFTERR KNI EERR ZRR . FERR
B4k RB A SH4E R CobBMI A NBE A 84 11 Mm% 224 UHPLC &, A & 46 £ %
D xR # AT R TR, ik R A UHPLC sk Kook, &35 42 4 Waters XSelect ® CSH C 4%
(150 mm x4. 6 mm,2.5 um) , AV EE — TR (1:1) AR 3h48 A,0. 2% BEBR R IE & A A48 B, 46 2k
B, 7% 1.0 mL - min~', A8 25 C, % 0 % %k 218 nm (0 ~ 17 min B, # 0 & % # ) . 326 nm
(17 ~25 minFe 34 ~98 min A , A2 4K RER G K RBR R RBR A T4 RER A 748 R BR B F4E R R
C).263 nm(25 ~34 min f= 98 ~ 125 min B , &M R Z LM 2 CRF R A NE HEREZ) ., AR
SPSS27. 0 443 20 &k A HBE T Ry S BRIT S AL T oM. GR:. FHRAFERBR . AZ
W TEE R ERR FHERBR B FERRA FERR CLERF . RARAABFEERE 1L A
A F R E 2 A 2 14.36 ~ 143.61 pug - mL™' (r =0.999 9) . 7.71 ~77.15 pug - mL™'
(r=0.9998).9.18 ~91.83 pwg - mL™'(r=0.999 7).10.71 ~107.07 pg + mL™' (r=0.999 8) .
12.88 ~128.80 pwg - mL ™' (r=0.999 8).5.20 ~51.95 pg + mL™ ' (r=0.999 7).5.18 ~51.84
pg - mL™' (r =0.999 8).5.40 ~53.95 pg - mL™' (r =0.999 8).2.62 ~26.16 ug + mL™'
(r=0.9999) .6.31 ~63.06 pg+* mL™'(r=0.999 9) # 11.13 ~111.26 pg - mL ' (r=0.997 6) i&
AASSEAGERLLZR; FYMFEDKE(n=6)% %4 98.3% .98.3% .98.5% .98.9% .
99.2% .101.0% .98. 1% .97. 1% 96. 8% .98. 0% #= 98. 7% ,RSD ¥ > F 3.0% . 20 #t4 ik & 5
BEHRP, ERXRFRBFILAR>AGALEMNETLER(n=6)1RK % 2.206 ~2.704.1.071 ~1.403,
2.096 ~ 2.487 . 1.321 ~ 1.724.2.241 ~2.612,0.605 ~ 0.749.0.363 ~0.412,0.835 ~ 1.020.
0.151~0.191.0.791 ~1.188 #21.008 ~1.363 mg - g ', T RO VMER 2 T, E 484 Fhb ik
ERBEMRE R FLEFEAD, B S1 S5 #2 ST 90 R S4a £4F, 418 2 549 UHPLC
SRS EMNE T MR EH BT, EEEZRTIN, TEEORIFENERFRALEN ~ &
REZ,
KPR 2R A TR R S ROR AR G 0k K InH ; BN T ; RS R EIRN

hESES: RI17 XEkFRIRAGD: A XEHS: 0254 —1793(2024)03 -0522 - 10
doi: 10. 16155/j. 0254 —1793. 2024. 03. 18

IR TR B AR (FERRHR BB LA ) 5T H (2021CXGC010508 ) ; LU A48 7 IH 2 g e T K ™ M O B (6 3lifigr(2021]23 5)
wx JE{EVEE  Tel:(0539)8336639;E — mail ; lunanfanjianwei@ 163. com
H—1EH  Tel 13754746480 ; E — mail ; lilydeng791217 @ sina. com

RWEHR L



J PA H W 9 W 2 E ChinJ Pharm Anal 2024, 44(3) . 523 .

Quality evaluation of Jinteng Qingbi granules based on UHPLC

multi — index component determination and principal component analysis

DENG Li —hua'?, XU Ke —ning' >, YUAN Xiao — mei'”*, DING Bing',
WANG Li - ping'?, XU Li'?, YANG Ben —guan', LIU Yuan — hui*, FAN Jian —wei'***

(1. State Key Laboratory of Integration and Innovation of Classic Formula and Modern Chinese Medicine, Lunan Pharmaceutical Group Co.,Ltd.,
Linyi 276006, China; 2. Shandong Engineering Research Center of Generic Manufacture Technology of Traditional Chinese Medicine, Lunan Hope
Pharmaceutical Co.,Ltd., Linyi 276006, China)

Abstract Objective: To establish a UHPLC method for simultaneously determining sinomenine, neochlorogenic
acid, magnolflorine, cryptochlorogenic acid, chlorogenic acid, isochlorogenic acid B, isochlorogenic acid A,
isochlorogenic acid C, harpagoside, ligustilide and ammonium glycyrrhizate in Jinteng Qingbi granules, and evalu-
ate the quality of Jinteng Qingbi granules combined with principal component analysis. Methods: UHPLC wave-
length switching method was employed in the study. The chromatographic separation was performed on a Waters
XSelect ® CSH C4 column (150 mm x4.6 mm, 2.5 pm) using methanol — acetonitrile (1:1) as mobile phase
A and 0.2% phosphoric acid aqueous solution as mobile phase B in a gradient mode at 25 °C. The flow rate was
1.0 mL - min ", and the UV detection wavelength was chosen at 218 nm for sinomenine during 0 —17 min, 326
nm for neochlorogenic acid, cryptochlorogenic acid, chlorogenic acid, isochlorogenic acid B, isochlorogenic acid
A and isochlorogenic acid C during 17 =25 min and 34 —98nm, 263 nm for magnolflorine,, harpagoside, ligustil-
ide and ammonium glycyrrhizate during 25 —34 min and 98 - 125nm, respectively. Furthermore, multiple statisti-
cal analysis was conducted on the contents of 11 components in 20 batches of Jinteng Qingbi granules using
SPSS27. 0 software. Resluts: Satisfactory linearities of sinomenine, neochlorogenic acid, magnolflorine, crypto-
chlorogenic acid, chlorogenic acid, isochlorogenic acid B, isochlorogenic acid A, isochlorogenic acid C, harpago-
side, ligustilide and ammonium glycyrrhizate were in the ranges of 14.36 —143.61 pg - mL™' (r =0.999 9) ,
7.71 =77.15 pg - mL ™' (r=0.999 8), 9.18 -91.83 pg + mL ™' (r=0.999 7), 10.71 - 107.07 ug - mL~'
(r=0.9998), 12.88 -~ 128.80 pg + mL™' (r =0.999 8), 5.20 - 51.95 pg - mL™' (r =0.999 7),
5.18 -51.84 pg - mL™' (r=0.999 8), 5.40 —53.95 pg + mL™' (r=0.999 8), 2.62 —26.16 pg + mL~'
(r=0.9999), 6.31 -63.06 pg - mL~'(r=0.999 9) and 11.13 = 111.26 pg - mL~'(r=0.997 6) , respec-
tively. The average recoveries (n =6) were 98.3% , 98.3% , 98.5% , 98.9% , 99.2% , 101.0% , 98. 1% ,
97.1% , 96.8% , 98.0% and 98. 7% , respectively, with RSDs less than 3. 0% . The contents ranges of sinome-
nine and other 10 components of 20 batches of Jinteng Qingbi granules samples were 2. 206 —2.704, 1. 071 -
1.403, 2.096 - 2.487, 1.321 -1.724, 2.241 -2.612, 0.605 - 0.749, 0.363 - 0.412, 0.835 - 1.020,
0.151 -0.191, 0.791 —1. 188 and 1.008 —1.363 mg - g ™', respectively. The results of principal component a-
nalysis showed that the quality differences between batches of continuously produced Jinteng Qingbi granules were
relatively smaller, and the comprehensive quality of samples S1, S5 and S7 was relatively better. Conclusion: The
established UHPLC method of multi — index component determination is simple, accurate and stable. Combined with
principal component analysis, it can be used for quality evaluation of Jinteng Qingbi granules comprehensively.

Keywords: Jinteng Qingbi granules; UHPLC; wavelength switching; content determination; principal component

analysis; quality evaluation
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13%A—20%A ;52 ~ 85 min,20%A—25%A ;85 ~95 min,
25%A —35%A ;95 ~ 102 min,35%A—55%A ;102 ~ 120
min,55%A —60%A ;120 ~ 125 min, 60%A —70%A ) ; i
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1. 5 JHEWR, ( sinomenine) 2. &5 R ( neochlorogenic acid) 3. A % 7E 1, ( magnolflorine) 4. &4 J5 2 ( cryptochlorogenic acid) 5. £ J5i 12 ( chloro-
genic acid) 6. SF4¢ 5 R B(isochlorogenic acid B) 7. 534¢ iR A (isochlorogenic acid A) 8. SF4¢J5ifiZ C (isochlorogenic acid C) 9. Mg B AR T
(harpagoside)  10. FiA G (ligustilide) 11, HHLfR%EE (ammonium glycyrrhizate )

E1 BEXBR(A) FR(B) REREREHER(C) REREPEFER (D) SRYFAMEER(E) SREEREER(F) RXSHEER
(G)HBiEE

Fig.1 UHPLC chromatograms of mixed reference substance (A), sample (B), negative sample without Sinomenii Caulis ( C) , negative sam-
ple without Lonicerae Japonicae Flos (D), negative sample without Angelicae Sinensis Radix ( E) , negative sample without Glycyrrhizae Radix

et Rhizoma (F) and negative sample without Scrophulariae Radix ( G)

2.5.2 MOCRFEE KB 2. 27 WU R A%
HESRVA W 1.2.3.5.8.,10 mL, 4351 F 10 mL & jff
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A NEEAH ERE N S8 (n=6) 205K
2.592.1.383.2.262 . 1.719 . 2.611.0.728. 0. 408 .
1.020.0. 160 .1.200 #1 1. 159 mg - ¢~ ", H: RSD & 1%

$70.22% .0.41% ,0.23% .0.58% .0.52% .0.87% .
1.4% 1.7% ,0.26% .0.77% F10. 65% , 3% 15 &
kR LT

F1 UABSHEEREFREEAXRERE LR

Tab.1 The linear regression equations, correlation coefficients and linear ranges of eleven components

% [EVEpsyE 2 d N
( component ) (regression equation ) ' (linear range) /(g + mL™")
7 B ( sinomenine) Y=8.790 x 10 >X -8.438 x 10 2 0.999 9 14.36 ~143. 61
B 4% )5 12 ( neochlorogenic acid) Y=1.740 x10 "' X =1. 157 x10 ! 0.999 8 7.71 ~77.15
K 22 #E55 ( magnolflorine ) Y=9.129 x 102X +2.428 x 10 2 0.999 7 9.18 ~91. 83
[ 43 J5UR ( cryptochlorogenic acid ) Y=1.521 x10 "'X -1.959 x 10 ! 0.999 8 10. 71 ~107. 07
23 )L #% ( chlorogenic acid ) Y=1.765x10"'X -2.163 x10 ! 0.999 8 12. 88 ~128. 80
2R B(isochlorogenic acid B) Y=1.707 x10 ' X - 1. 826 x10 ! 0.999 7 5.20 ~51.95
SRR A (isochlorogenic acid A) Y=2.088 x10"'X -2.127 x 10! 0.999 8 5.18 ~51. 84
ek JEER C(isochlorogenic acid C) Y=1.951 x10"'X -2.342 x 10! 0.999 8 5.40 ~53.95
A B (harpagoside ) Y=1.092x10 "'X -1.288 x10 2 0.999 9 2.62 ~26.16
B YR (ligustilide ) Y=3.193 x10 72X -1.273 x 10 * 0.999 9 6.31 ~63.06
H H 2 £ (ammonium glycyrrhizate ) Y=3.646 x10 2X -1.103 x 10 ! 0.997 6 11.13 ~111.26

2.5.5 FoErEAE =|IRAMETECSL SH M, %
“2. 17 IR I A A AR A U, TR 2. 47 TR £
A T4 S5 0.3.6.9 12 24 h JERENE i
SEAANE TR AR . 235 S 75 e Bl BT 2 i IR L R 22 FE
PRI SRR IR SR a IR B R AR IR A L R AR
M7 C M BT TR A P g AR H 5 R e i TR FR % RSD
4814 0.30% . 0.25% . 0.36% . 0.32% . 0.29% .
0.68% .0.69% .0.56% .1.6% .0.69% F10.79% , 3
WL SRR T 24 h NERE .
2.5.6  JnkERDRIRE  BUE RO ST SRS
Yk 6 1y, By 0.5 g AFEFOE , 43 BT 25 mL &
SR, B IR AR B S 250 10 mL( % 1 mL 43
IS H R 102. 94 pg G4k RER 59. 32 g K224
Bd 126. 21 pg. A%t R iR 84.07 pg. %t R 1R 113.74
pe SELRJRER B 37.03 pg L RIR A 16.22 pg F
SRR C 4711 pg WS AT 8.06 wg. Hi A N i
56. 88 wg FIH B L 42.96 pg) , He“2. 17 W K ik
IR SR A W, FE 4 “ 2. 47 T T (a8 S5k AE
T L3 ISR B HE RSD 25 R L3R 2,
2.6 FEEEENE

20 it 4 e 1 I BURIAE O (45 ST~ S20) , 43
G2, 17 TR Jy ik il A B v W, BRI RE S P AT
3 4, IF4E 2. 47 TR ARSI AE TR AR
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2.7 ERS T

2. 67 T AR i R I A5 R 0 BR EAR TS 4
YERAE &, A SPSS 27. 0 #4317 18053 43 #, I
DAVRFIEAE > 1 e bR, $e 7 22 DTk 3 /NG
3AFRSY MKICHE Fy R R Fy, H =380 Bty
ZETTHRAR IR 96.394% , R IHIZ 3 A~ T2 o3 B A
T A ERR B A ERAE B AT RE i B A o3 A, 45
WA, FEF B Foo, 5 BB 4 I iR | Fa i
MR ERETR 4 R B R e iR A AR 4t R C
FAARFAIE [] 5 () 48 X (EL XS R T HoAth AR o, R W] F) %L
ST KU AR A 2 PR M Y BT A5 S R B
FyEBRWT X5 W HEME XEE 3 W25 0 &
G F BT 15 5 KU X S0 TR (5 S .

WKIEASFEAR LA PR AE [0 5, 43 R A% 3 A F AL
I3 F, ~ Fo iRkt Y, =0. 318 4X, +0.367 3X, +
0.110 5X, + 0.363 9X, + 0.345 5X, +0.373 8X, +
0.352 4X, + 0.378 8X, — 0.136 8X, + 0.255 3X,, -
0.092 9X,,,Y, =0.061 8X, —0. 127 3X, +0. 540 5X, —
0.146 7X, +0.240 3X, +0.003 1X, +0.192 2X, +
0.060 5X, + 0.504 3X, — 0.134 8X,, + 0.543 6X,,,
Y, = —0.487 5X, +0. 136 5X, —0.332 6X, +0. 080 6X, -
0.098 OX, +0.066 9X, +0.081 6X, +0.005 5X, +
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R2 MERKERRGER(n=6)
Tab.2 Results of recovery test
% EIGES FEfh & JmA K iEa s & SRl RSD/
(component ) (weight)/g  (content)/mg  (added)/mg (measured)/mg  (recovery)/%  (average recovery)/% %
T3 TR, ( sinomenine ) 0.500 0 1.296 0 1.029 4 2.303 0 97.82 9.4 1.2
0.500 1 1.296 3 1.029 4 2.326 8 100. 11
0.503 8 1.305 8 1.029 4 2.3200 98.52
0.504 6 1.307 9 1.029 4 2.334 8 99.76
0.505 3 1.309 7 1.029 4 2.3303 .15
0.504 8 1.308 4 1.029 4 2.346 5 100. 85
B4R (neochlorogenic acid) 0.500 0 0.691 5 0.593 2 1.2815 99. 46 9.5 0.60
0.500 1 0.691 6 0.5932 1.280 5 99.28
0.503 8 0.696 8 0.593 2 1.284 8 9. 12
0.504 6 0.697 9 0.593 2 1.287 3 . 36
0.505 3 0.698 8 0.5932 1.295 8 100. 64
0.504 8 0.698 1 0.593 2 1.2853 98.99
A 2£ 1688 ( magnolflorine ) 0.500 0 1.1310 1.262 1 2.3815 99.09 9.7 0.27
0.500 1 1.1312 1.262 1 2.376 3 98. 65
0.503 8 1.139 6 1.262 1 2.382 8 98. 50
0.504 6 1.141 4 1.262 1 2.3870 98. 69
0.505 3 1.1430 1.262 1 2.3845 98.37
0.504 8 1.1419 1.262 1 2.389 8 98.87
&R ER ( cryptochlorogenic acid ) 0.500 0 0.859 5 0.840 7 1.699 0 99. 86 9.0 0.72
0.500 1 0.859 7 0.840 7 1.698 0 9.71
0.503 8 0.866 0 0.840 7 1.6955 98.67
0.504 6 0.867 4 0.840 7 1.700 3 9. 07
0.505 3 0.868 6 0.840 7 1.698 8 98.75
0.504 8 0.867 8 0.840 7 1.691 3 97.95
2352 ( chlorogenic acid) 0.500 0 1.305 5 1.1374 2.4395 9.70 9.6 0.67
0.500 1 1.305 8 1.137 4 2.449 0 100. 51
0.503 8 1.3154 1.137 4 2.449 5 9.71
0.504 6 1.317 5 1.137 4 2.453 8 99.90
0.505 3 1.3193 1.137 4 2.4430 98.80
0.504 8 1.318 0 1.137 4 2.442 0 98. 82
S JETR B(isochlorogenic acid B) 0.500 0 0.364 0 0.370 3 0.7320 99. 38 99. 4 1.0
0.500 1 0.364 1 0.370 3 0.730 0 98. 81
0.503 8 0.366 8 0.370 3 0.7350 99.43
0.504 6 0.367 3 0.370 3 0.740 0 100. 65
0.505 3 0.367 9 0.370 3 0.7395 100. 35
0.504 8 0.367 5 0.370 3 0.730 3 97.97
Srex)ER A (isochlorogenic acid A) 0.500 0 0.204 0 0.162 2 0.366 5 100. 18 98. 1 1.3
0.500 1 0.204 0 0.162 2 0.362 3 97. 60
0.503 8 0.205 6 0.162 2 0.365 3 98. 46
0.504 6 0.2059 0.1622 0.362 5 9.5
0.505 3 0.206 2 0.162 2 0.365 3 98.09
0.504 8 0.206 0 0.162 2 0.3650 98. 03
Se3tJER C(isochlorogenic acid C) 0.500 0 0.510 0 0.471 1 0.976 0 98.92 97.9 0.94
0.500 1 0.510 1 0.471 1 0.971 0 97.83
0.503 8 0.5139 0.471 1 0.977 8 98. 47
0.504 6 0.5147 0.471 1 0.9753 97.71
0.505 3 0.5154 0.471 1 0.978 8 98.37
0.504 8 0.5149 0.471 1 0.968 5 96.29
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#2(4)
% ivEzass FEfh & JmA K35 & SFE R RSD/
(component ) (weight)/g  (content)/mg  (added)/mg (measured)/mg  (recovery)/%  (average recovery)/% %

A BB (harpagoside ) 0.500 0 0.080 0 0.080 6 0.159 8 99.01 98.9 0. 66
0.500 1 0.080 0 0.080 6 0.160 0 99.26
0.503 8 0.080 6 0.080 6 0.160 3 98. 88
0.504 6 0.080 7 0.080 6 0.159 8 98. 14
0.505 3 0.080 8 0.080 6 0.160 0 98.26
0.504 8 0.080 8 0.080 6 0.161 3 99. 88

BAS NG (ligustilide ) 0.500 0 0.600 0 0.568 8 1.163 5 99.07 98.4 0. 86
0.500 1 0.600 1 0.568 8 1.165 8 9. 45
0.503 8 0.604 6 0.568 8 1.166 8 98. 84
0.504 6 0.605 5 0.568 8 1.163 5 98.10
0.505 3 0.606 4 0.568 8 1.1595 97.24
0.504 8 0.605 8 0.568 8 1.162 0 97.78

HELER4% (ammonium glycyrrhizate ) 0.500 0 0.5795 0.429 6 1.004 8 99. 00 98.5 0.50
0.500 1 0.579 6 0.429 6 1.002 3 98.39
0.503 8 0.583 9 0.429 6 1.003 0 97.56
0.504 6 0.584 8 0.429 6 1.008 8 98.70
0.505 3 0.5856 0.429 6 1.008 8 98.51
0.504 8 0.5851 0.429 6 1.008 5 98. 56

K3 SHRFEERAR I ARINEE(n=3)

Tab.3 Contents of eleven components in Jinteng Qingbi granules

i (content)/ (mg + g7')

ey
*T”;JZ M SRR RSB WSO SO SHURED  SMUTRA  SHUTRC RERH AR IR

No.) (sinome- (neochloro — (magnolf- (cryptochloro — (chloroge —  (isochloroge — (isochloroge — (isochloroge — (harpago-  (ligusti-  (ammonium

nine)  genic acid)  lorine) genic acid) nic acid) nic acid B)  nic acid A)  nic acid C) side) lide) glycyrrhizate )
S1 2.592 1.383 2.262 1.719 2.612 0.728 0.408 1.020 0.160 1.200 1. 159
2 2.501 1.309 2.141 1.598 2.447 0.675 0.391 0.945 0.155 1.137 1111
S3 2.476 1.318 2.144 1. 605 2.409 0.693 0.393 0.952 0.154 112 1.097
4 2.467 1.313 2.158 1. 606 2.413 0.701 0.393 0.957 0.152 1. 114 1.093
S5 2.583 1.362 2.251 1.682 2.520 0.726 0.410 1..000 0.159 1. 166 1.133
S6 2.588 1.372 2.243 1.628 2.518 0.734 0.39 0.995 0. 156 1L.171 1.130
S7 2.523 1.365 2.1% 1. 669 2.542 0.726 0.400 0.986 0.180 1. 163 1. 124
S8 2.436 1.2% 2.19 1.611 2.439 0.704 0.395 0.9 0.165 1. 113 1.090
S9 2.549 1.226 2.410 1.528 2.520 0.690 0.403 0.950 0.184 0.8%4 1.331
S10 2.389 1.151 2.281 1.386 2.376 0.637 0.381 0.900 0.176 0.833 1.255
S11 2.458 1.181 2.340 1.423 2.440 0.647 0.388 0.922 0.179 0.854 1.285
S12 2.616 1.255 2.487 1.514 2.5% 0.699 0.412 0.982 0.191 0.902 1.363
S13 2.219 1.095 2.146 1.321 2.249 0.616 0.363 0. 846 0.182 0.795 1.206
S14 2.206 1.071 2.09 1.354 2.241 0.605 0.364 0.835 0.179 0.791 1.187
S15 2.620 1.259 2.223 1.609 2.500 0.6 0.397 0.947 0.171 0.827 1.043
S16 2.704 1.319 2.318 1. 662 2. 601 0.719 0.39 0.989 0.163 0. 869 1.074
S17 2.619 1.256 2. 246 1.542 2.448 0.682 0.39%0 0.%49 0.155 0.825 1.029
S18 2.559 1.236 2.200 1. 505 2.392 0.684 0.380 0.928 0.151 0. 808 1. 008
S19 2. 604 1.257 2.240 1.584 2.437 0.684 0.388 0.4 0.155 0.817 1. 026
S20 2.569 1.242 2.215 1.514 2.407 0.670 0.383 0.935 0.154 0.798 1.015
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x4 3NERNHIFEEFETRE RN AETHEREFHERE

Tab.4 Eigenvalue, variance contribution, accumulative contribution and eigenvector of three principal components

i 43 (principal component )
( component ) F, F, Fy
H HED ( sinomenine ) 0.318 4 0.061 8 -0.4875
B4 JE 2 ( neochlorogenic acid) 0.367 3 -0.127 3 0.136 5
R 22 465 ( magnolflorine ) 0.1105 0.540 5 -0.3326
[ 4 R ( cryptochlorogenic acid) 0.363 9 -0.146 7 0. 080 6
2% )5 12 ( chlorogenic acid) 0.3455 0.240 3 -0.098 0
4 JE R B (isochlorogenic acid B) 0.373 8 0.003 1 0. 066 9
AR BR A (isochlorogenic acid A) 0.352 4 0.192 2 0.081 6
4t JE R C(isochlorogenic acid C) 0.378 8 0.060 5 0.005 5
14 AR T (harpagoside ) -0.136 8 0.504 3 0.300 6
54 P (ligustilide) 0.255 3 ~0.1348 0.6350
B % ( ammonium glycyrrhizate) 20,092 9 0.543 6 0.3326
FHHE A ( eigenvalue ) 6. 845 2.567 1. 191
75 2% 53 ik % ( variance contribution) /% 62.231 23. 340 10. 823
Bty 2 51k R (accumulative contribution) /% 62.231 85. 571 96.394

0.300 6X, +0. 635 0X,, +0.332 6X,,;:H,Y, .Y, .Y,
AR 3 AT MY FF, F IR, XX, ~
X MR F ST TR T 28 B R R 22 AE S 11 >
oy e AR AR o

K 20 HE TR FUBURLRE i (S1 ~ S20) H 7 e B
S5 1A R AR EAL RO , K UCTRA B3 R
Rk, B EN TN 1591, FFF A SPSS 27.0 B
22 R AR WAL I 20 [ R R S
[ 2 AT, R R i 19 A 2 00 O 550, e
S1 ~S8.S15 ~S20,S9 ~S12 .S13 ~ S14 435N 4 4~
JERE o I3 A FE R0 I8 Y 7 22 Dk A AT AL,
Xk M AR I AR A T E R TINAS, A A
TS L ORI PEA PR B Y =0.622 3 Y, +0.233 4Y, +
0. 108 2V, , 7153 A B bl O35 PR A0, (B o 35
TRIZRE AR BT SR, 20 HE AT
FRBURLRE il b, L S1.S5 ST 1) B A o o 5 4, 4 2R
WS,
3 iFig
3.1 TR

NN 4 R T PR URL R AT 2 R VAR, AN
FERTHIER A i R 25 R, &5 5 BT (P AR AR
Tl 24 i) KRR SR SCHRAIR T8, Pe o 24 4R AE H 1
JER B R R BRI S 2k R A 2R IR B
SERIERR C AR BRI AR RUBE o 7

2 ERABEABSE

Fig.2 Scatter plot of principal component scores
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xS 0 H{EHEFEIHNRENEAENES
Tab.5 Overall evaluation score for the quality of 20 batches

of Jinteng Qingbi granules

Ejin=2 1351 (score) LAy a4
(sample No. ) F, F, Fy (overall score) (overall ranking)
S1 39 025 0.8 2.6l 1
S2 0.28 -1.20 0.97 0.00 12
S3 0.53 -1.72 0.81 0.01 11
4 0.66 -1.63 0.71 0.10 10
S5 291 -0.14 0.76 1.86 2
S6 2.48 -0.28 0.68 1.55 5
S7 249  0.29 1.52 1.78 3
S8 0.60 -1.33 1.21 0.19 9
S9 0.10 2% -0.16 0.73 7
S10 -3.12 1.46 0.18 -1.58 18
S11 -1.93 213 -0.07 -0.71 15
S12 L1242 -0.28 1. 66 4
S13 -5.69 -0.04 0.8 -3.46 19
S14 -6.09 -0.46 0.8 -3.80 20
S15 0.66 -0.11 -1.02 0.27 8
S16 249 037 -1.54 1.47
S17 0.17 -09 -1.67 -0.29 13
S18 -0.88 -1.51 -1.47 -1.06 17
S19 0.10 -1.05 -1.56 -0.35 14
S20 -0.85 -1.30 -1.6l -1.01 16

3.2 KN Ay e

FREREIRAE 11 ASREI H AR B R S5 1 24
HE AR (GRFIR  FR R R IR B4k R R | 54 )
MR A FRERIRIR B Rk IEER C) , AW (75 bRl
ARZEAEH) , S RE(EEANER) , =wie HICH
PR ) B BRI A S 128 (e AR ) o DSBS S
BRAE 11 AL A [RIRI E , F H] DAD 4600 £ 7 200
~400 nm g FEIN HEAT 2RI, I 255 B B A K
I3 BN S AR B P DL, de 21 E R I
PHGEAE 218 nm AT 68, 326 nm N A0 57 2%
JRIR R LR R R v 4 R A SR ER IR B A
SERIEIR C,263 nm AR 2= AR, 0 AR B
AR BRI H R R B
3.3 (OIEFEATR S A R

239247 Waters CORTECS UPLC T3 , Waters
Acquity UPLC HSS T3, Waters UPLC BEH Shield
PR18 Waters XSelect ® CSH C,, 1 Thermo GOLD™
Cig 5 A ATEAE & P, &5 R AR R 254 T Waters
XSelect ® CSH C HEREfH 11 Aoy ik 3L 0,
FLUEFE AN 18 AR, AR s, I AR W 5 5 00
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Gy oY ES AT I B R B TR, R T HEE - 0. 1%
HIR K YA . I - 0. 1% W R KWk I - 2
(1:1) =0.1% HEKEWR . PE - 2F:1) -
0.2% WPERKER P - LI (1:1) 0. 1% Bk
VAN IS — S (15 1) = 0. 2% BERRKIEI 6 T
M RG, RV EE - B (1: 1) AP 0. 2%
BT /K V8 Y A KA R, B ) R H A B0 19 43 5
FEER MR B /N, 45 (0 1 W oy B B R RRPE T A ik
FHHE - 216 (12 1) = 0. 2% B KON I 30 AH &
BE kAT BE VR o
3.4 PREURMFM RS
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20% WK 7 A0% HBE K 1 T .70 % WY /K 7 T
FTHEE Ry 2 A 7 2 BT T % 5%, 451 3RMW, I
I 2 PP K 4 PR IBGA AR E FR A3 1)
PRIBUSCRTC B 2 25 501, Ry BEAIG O sl A 5 B B 7 2
[i1) PRI AR 2 S T 3 o P Y R RN, S5 280 52 LA 40%
A S K P TR B IO 7], AT A P 2 I
3.5 EHAaHr

YE R I 2 248 e it o b o s, £ 47
B B2 JEARL, 45 224 A T SR B 1) 22728 3 ok 4%
PEAS G, FEOR B TR R B R A (5 BRI T,
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R AR ] DL K PR b A B8 REAR 1 R B 1 B
XEREA M B AR A ARBEE, TR
it SR 2 W 4 e 37 LR A o 590 T 5 e Mk, i
Sz PR 1] 1) AR B e B R 5 AR M S A
FERLUR Z ) 1) 5 22 5, o 22 M AR B Hh 25 0 7E R T
P Aeb i ) 7 B P 17 I D s
3.6 /NG

ARWFFER W KV AR, 57 T UHPLC [F] it
5 4 T T 9 OB v 7 TR B T % SRR R 22 AR
FRspie SRR AR R R B S ek IR A S Ak
i C W ELARTT (BEAS NS AN H SRR B 11 Ao i
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