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B 1] % B% R 3% 7% (UHPLC-Q-TOF-MS/MS) & MK 3 A48 7 iy A, S AR E o4 (CA) . ZmH
457 (PCA) Ao iE 3 AR 3% D = Fe k-3 5 5 A7 (OPLS-DA) it TF F ik e Hra M W L B £ 7
PER S, BT E 1, 1-=3K & -2-= 5 A X (DPPH) & W 2 69 75 1 5 R IR A5 4809 4 Ft 2 o 09 4 A
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Sy ERR, HEURAE | HEEE | AR T 11 R
SCHk (8] % B4 R A 7 RS A 55 0 R A L
1:2 B, HARBUXT 1,1- 28 36-2- =il 528 JF (DPPH )
9 P LA T R AE D B, SRR B

26 W45 BF 5 308 8 43 00 R e VR P o o )
BFRIPIAS B BE S . Horlr, 9y S v 240 T oty PR
5 v 2 W44 7 0 4 T 4 7 R o 25 k)
S, RS J SE B 04 5 7 300 5 v B I R T
JH 25 0 ) — S0bk, B3 28 44 5 R R, O
SRR R A e S22 2" . HRG, 204 )5 1
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v, LASCBUE Ao, SRR A B

JUE G A7 1 5 22 48 v T i S 9 s (A ik
# . COPD 45 ) 1y Iifi R v FH AN 24 B 5, {HHLAY) ot 2
R R M AF RS H o B, A TAER A R8L
WAH €0 1% (HPLC) 57 T A5 49 1) o L i s S &
Tk, SR FH R 1o SO £ 1 - DU AR T R T ] ER I T
% (UHPLC-Q-TOF-MS/MS ) X & 4 7 4y o o v i 45
FEVESE R, 455 BT . FE LS 43 B I A2 D
INZ T -1 43 BT (OPLS-DA ) 254k 24 i 2 7 1k
FRAT 5 M) AN [ 6 YRS A 37 ) o ok o o ) o
SRSy o F R SR RS 5 AR SN AR 1
RO R ABEARY, AT 58 AL B W) o B v 1Y BT A v
Kl PRI FH B AR 22 4R340

1 iREERS

1.1 5 F

Agilent 1260 Infinity IT FYEZGRAHEATE L Agilent
1290 78 68 /55 RO AR (1% {5 6545 LC/Q-TOF %4 P
BT CAT Bsf [] BT 35 HK FH 2R 4955 KS-50E AU 75 U I 17k

#; Heal Force BUHB 4K R 58,

BT HE S VAT 0 3R R PR G ) H B X
HRSD L S H AT X IR | H R B S, T B AT
SEAS, O ST N 0.2 g « L A EANT IR SR

TE GO0 R A VA VAR - i B o 1 5 BT R
W, W RGBT 25, WOl s H BEy L S R
H B R TR VR R 0.018, 0.020, 0.028 g+ L' (43R
Bk RV

HE RO R B X BRSO X AR
mi o R R D X RESL A SEEE Y 98%; A iE .
Pt WEIR . HYRR Y (i 4l U /K Sy Atk .

A I H E NS 3 ZARA A, &% 2
P2 2 Bt — 47 Bt ) 2042 2 2 R M8 e RS A R R A R
FHYIFERE Platycodon grandiflorum(Jacq.) A.DC.1J+
PR, W5y GRME Y B 5L Glyeyrrhiza uralensis
Fisch. i TR MR 28 . &K 556 (b A AR
FE 245 3. (2020 4FERi) ) — 8 H 48 2584 500 2R - il
BOR, F AL T M 12 WEAS A W B R, S
S1~S12, Fr 2541 7 s It S48 B 1.

®1 RBEFUREEAMER

Tab.1 Information of medicinal materials on Jiegeng decoction material benchmarks

it Hr
%'
g Ein=2 g fits
S1 LR KA 2110092 SRR 2 2107021119
S2 TR AL 2110122 Hfr & R 2108061
S3 B BT 2001272 Holrath & 2011281
S4 LR 2105182 HilERG 8 2105171
S5 S LR 2105041184 5 BT 20 T 21120601
S6 TR KA 2111262 P SE T AR 2104031119
S7 TR M 2108222 HhaREe 8 2111081
S8 LA AR 20120102 PISE LR 2111011119
S9 T EAET 20020104 Holra & 2110281
S10 P52 SR 2012011184 St R 21050102
Si1 e RN 2105011184 S BRI 2105021119
S12 A et i) 2105021184 PISE BRI 2109011119

1.2 UEBTIEEH
1.2.1 HPLC &#

WondaSil C,g 435 (200 mm X 4.6 mm, 5 pm);
FEIR 30 C; K&k K 254 nm; PFEFE S pL;
1.0 mL » min ; JiBIAH A B 20, B R 0.1% (R
IO BRI . BREEVEARF: 0~10 min, A HH 5%
F&E 10%;10~30min, A F 10%F}+% 25 %;30~45 min,

e 1134 »

A H125%FF % 35%;45~52 min, A H 35%THE 45%;
52~65 min, A /1 45% J} & 60% ; 65~ 70 min, A
60%F+% 70%; 70~80 min, A H 70%FH% 95%; 80~
90 min, A H1 95% F# %= 5% .,
1.2.2 UHPLC-Q-TOFE-MS/MS %1+

1) {6,3i% %% 7 Thermol Hepersil BDS C,g {031+
(250 mm X 4.6 mm, 5 um); FE7E 24 °C; #EAEE 1 uL;



R, 45 RAORAN @I R SURTESS B AT R PR RS A I ) R A

Witk 1.0mL « min 5 FEH A HZHE, B M 0.1% (1K
B EO WIREE W . BEEVENFEF: 0~12 min, A
5%FH% 10%; 12~36 min, A fi 10%F+Z 25%; 36~
54 min, A H 25% F+ £ 35%; 54~62 min, A HH 35%
FI7E 45%;62~78 min, A FH 45 %F+Z% 60%; 78 ~84 min,
A H 60%THE 70%; 84~96 min, A H 70% T+ & 95%;
96~100 min, A FH 95% %% 5% .

2) R S M %S B (ESD IR, 1E | s+
R ZARERIRE 300 °C; FALS MRS,
5L« min 5 B§SIRBE 350 C, ¥ 11 L » min s
B H R 4 000 V; BE R HE R 135 V; 8555 1K )
206.8 kPa; JFifaf bt (m/z) J5 Fl 50~1 700,

1.3 R HE
1.3.1 ARG R e &

(g )hic 8 s —w . W, b=
M, DIK =JF, B —Tt, K, RoaER . &%
JE, —H% 13.8 g, — Tk 200 mL'™ . MIELL 1 2p
P45, Fie BB ity AR 22 342 Ty v 245 52 o 3R 4 o
T 1 B i SR (FE SR 28 UL AR ) ) Hh B AH G 285K,
il 28 12 4t 7R T8V A3 A 0 W Joi i o 1) i A TR
o MRBUREHE 13.8 g H % 27.6 g, T A 600 mL 7K
20 30 min, SECK AW, PR SCK AT 45 min, £
Pod g, JERH K E AR E 200 mL. K ZEFLHL 5 mL
FIRIE 20 C B 12 h, T80 'C. 30 kPa B
25 S AE N R TR 72 hy RIS A5 1 W S SRR
HTH
132 ARX Sk 69 ) &

B 1 SRS Y R S 2R TR, A 8 mL
K, F 300 W 3R R 30 min, PAEL 3 10 000 T -
min ' &0 10 min, FIERCE T 10 mL A&, H
KAEZ, 1 0.45 pm JERE, BIFAEAR 17 40 o 3L o
RV o TR T T T PR 25 b (RS AR L ) TR
2 AW

2 #ER5WR

2.1 FEQEE MRS R ABUETEMN

B 12 HERS B A0 T 2548, 4% 18 1.3 55 ik
HEAT A3 AT, 0 s T 8], 8 K A 2 A 4R
SETER L BTN 2 55(2012.130723 fiUAS), LA S6 £
i L1 R 2 B FE SO B %, R R A Ok T 2 R
1E R4 I DU, Az g0t FRFR S 3 . 12 HEAS A
Wy T S RN SR 24 1 & I Fe SC TS L % R S A
Tk TR AT R SV TR ) g 1 DL 1

S50, 12 HERS B ) o S o As SR g 2L AR

12 3 457 Wjii
2 3 4567 A
s12
Sl
S10
S9
S8
S7
s6
S5
s4

S2
S1

0 20 40 60 80
{4 84 b [t /min
(a) BMIESEL
6

2 57
3 4

0 10 20 30 40 50 60 70 80 90
PRI} ] /min
(b) *ERBIELEE

6
2 3
TRA X IR SR
R & (.
0 10 20 30 40 50 60 70 80 90
LR B B} 7] /min

(c) RAXMBRIAR
—HEH; 3—FHEH; c—HER
E 1 12 #EERMRERES 2 MBI B MESEL. X 8Rs
FEEMEAMNREARBIEE
Fig.1 Superimposed fingerprints of 12 batches of Jiegeng decoction
material benchmarks and 2 single herbs, reference fingerprint and

chromatogram of mixed reference solution
B 7 AIAT W, R JE T H 2GR, AR A
A OB AR R Y 58 AN SR s, ek T i 5 b
ARG 85 G, DAY SHG A A 24 XA A ¥ T v i £
P 1 STRROME LA B . 55 00 B X, 59 2. 3,

6 USRI HFH . S HEH . HER.
F R (01 0 Y O B IR T 2 v | g A
R, B ERE 6 W2 Mg o355 12 #EAs R
Ui R ERR SO 1 R AR 6 DA I 5 2 IR
AERT PR B IR ) MR 0 0 T AR AR AR X s 1 i 22 (RSD) o
45 R WK, 6 A AT W AR XS £ B I ] 9 RSD
0.43% ~0.46 %, BLHI AN [RIt U A7) o S VR 2 A
JIIRSE , 6 D ILATUEAH X IE TR Y RSD 2y 4.7% ~
25% , Ul WA [RIHHE A A 3 1 o ok e v 2% 204 103
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PR SR
R A L 5 4 R 0 O M
HEFPRHBE AT, 50 2.
®2 HUEFNER

Tab.2 Results of similarity evaluation

i MR s MRE Sy MRUE
Sl 0.979 S5 0.996 S9 0.970
S2 0.983 S6 0.984 S10 0.987
S3 0.945 s7 0.991 S11 0.979
S4 0.996 S8 0.999 S12 0.993

5 R, 12 HOAS B 17 Wy o 5 v 0 AR AL S R
0.945~0.999, 2] K F 0.900, 15 B A 5] 41 vk A A% 37
Wy 5 B o 1) Ak 27 B0 2 A 3 AR — B, B R AR
Ly S8
22 AERFEEE

B S2 A3t B VA TR e I 1,21 Y {0 i A% 4 4
HEFE 6 IR, DAUH BIR (0 iy 2 G, 4301545 2k
A EEAFXT P BA B[R] RIA G I T RSD, 45 R IR,
A WA XA BE B R] A RSD 24 0.010% ~0.040%,
A WA I T ALY RSD K 0.74% ~3.0%, %0
IS R 3 B AT

B[R] — S3 A5 17 W) i F v+ B 1.3 iRy
PoPAT T 6 Oy P Al A i, #e IR 1.2.1 75 s 2514
WE, DAH AR (o ik 06 oy 2 IR, 43 i3 & 3L

WA A X R B BsF () AFAR G W TR AR A RSD. 255 7R,
24 AT WA XA B B A9 RSD 4 0.010% ~0.060 %,
& A WA XTI T AR Y RSD h 0.54% ~3.2%, B
TR EE R AT

B S3 3 i W SR 0, 2, 4, 8, 12,24 h
JE i, DAUH B a3k g oy 2 BRI, 115 24 h N4
LA W AR X B3 Bk ) A XoF s T B RSD., 45
R, £ 3 WA X AR BE B[R] 1) RSD 24 0.010% ~
0.070% , % A7 1 AH XTI T ALY RSD A 0.19% ~
3.8%, KU MR 24 h WEETER4F .

2.3 EMSH

Y 2.1 17 45 S AT A1, SR AIMG I % TC 1k R AE A AR
28 X A A 3 ) I R v i B PR ) B TR
I, iR 562K Fl UHPLC-Q-TOF-MS/MS J3 s 1 14
[ LU TR Ak 2 Wy, DA SR R S A A A 2
(AT B AT o AR Ah T v A KO A 2 43 B AH G
g 1, e gy 75 AR LAY, 45 R L 3,
Horp, 25 HJE o GC R H H 254, IG AR T A 8
2, N AR A AE 47 -

SER R, Mg K 75 AR o A4
KiEY . R R EY . RERBLEY
o 13 ML TR TASEEZ 6, 57 A b2E sy
& FH R84, 5 A s b T i R TR 3R
DLARGE, D AT RE A B S AR AR A

T W) e ST Ry b A TR IE . s
TR (o LR 2,

%3 UHPLC-Q-TOF-MS/MS £FEHIHEE Y REEFNUFERS
Tab.3 Chemical components identified in Jiegeng decoction material benchmarks by UHPLC-Q-TOF-MS/MS

P el LR R 5] /min BB Fm/z 2R B
1 o-FRFE T R 2.56 194.95 N il
2 D-(+)-3F 5 3.18 133.02 GC Uil
3 PR 3.43 191.02 GC il
4 it 2R 3.49 116.07 GC iE
5 WR T 2 3.62 128.04 GC il
6 N-DIIERE-L- A 2R 3.87 202.07 N iE
7 FEAH 4.30 335.16 GC il
8 KRR 4.62 175.12 GC i
9 JlR RS 5.37 136.06 GC 1E
10 i) 5.68 271.96 GC il
11 HKNEIR 7.80 166.09 GC iE
12 20,5- F AU N 8.99 283.14 N iE
13 5-FR LR ER IR 11.24 209.05 GC il
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h=x

]

RO IR ST S A

ATt AP AR ) Tl e ) o i

Fz3(8)

A= liasg’] B4 B ] /min BB T mlz it B
14 HEEARAID 14.65 353.09 GC il
15 AR 14.86 205.10 GC i
16 HIIE 16.01 431.12 GC il
17 Wik e 32-3,4-0-Z-p-D-ML AT A B 17 17.78 625.18 N il
18 FrbE H B -7-0-B-D- N 45 M 19.46 711.21 GC il
19 HeRT-2 21.54 593.15 GC il
20 H st 24.50 563.14 GC il
21 S E T 24.85 563.14 GC il
22 HRE 25.66 417.12 GC il
23 TR 26.25 549.16 GC il
24 SHEAF 26.72 441.06 GC 1E

26.71 417.12 il

25 SRR 27.37 551.25 GC ik
27.25 549.16 il

26 EL 27.64 577.16 GC il
27 SR 28.48 577.16 GC il
28 Fr 2 -6-C-p-TL I AEIE-8-C-[6""-0-(3-F43E-3- 30.15 709.20 GC iE
FAE T3 L ) -B- I Mo T 25 W 30.19 10718 i

29 Tl fe 2R -7-O- R A 32.03 433.11 GC il
30 2”’3ﬁ’?3’24'm¥é%'28'£ Eﬁji%ﬁ 12 32.46 635.16 IG i

15-16-Hl-3-0-p-D-ML I A f

31 JHFHET 33.32 441.18 GC il
32 3-0-B-D-ME MR EAN AR — HRA 34.09 723.50 JG il
33 TERAET 35.77 431.13 GC iE
35.76 475.13 il

34 LR HE 36.68 1547.67 JG il
35 B R 37.48 417.12 GC il
36 548 FE1FD,/D, 40.33 1385.62 1G il
37 A A 40.96 1399.60 IG il
38 IEERHED, 41.67 1369.63 JG il
39 R EEATS, 43.20 969.47 GC il
40 RS RRA 44.16 1237.55 JG il
41 TSR HD 44.45 1091.53 JG il
42 TR ATK 44.64 1279.56 JG il
43 HHRBHP, 45.02 837.39 GC il
44 FEHEEHD 45.20 1223.57 GC il
45 FERER AT A 45.70 1265.58 1G il
46 24- I H FEAT A, 45.95 999.45 GC il
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ATt AP AR ) Tl e ) o i

Fz3(8)
A= LAy - B3 B ] /min BB Fmiz it Ia 8 BT

47 22-FIEH BTG, 46.70 855.40 GC iE

46.67 853.39 il
48 R AL 47.01 1279.56 JG il
49 I RRIGFFF 47.33 895.40 GC A
50 TR ATC 47.64 1265.58 JG il
51 KSR R B 49.01 1279.56 IG il
52 HHRTA, 49.82 985.46 GC iE

50.04 983.45 il
53 SHREHX 50.32 1025.46 GC il
54 A H R BT A 51.38 839.41 GC iE

51.49 837.39 it
55 22B-Z A H R 51.76 879.40 GC il
56 HRBHQ, 53.07 837.40 GC il
57 HHBHG, 53.57 837.39 GC il
58 HHRUBHE, 54.63 819.38 GC il
59 BT R 56.19 839.41 GC iE

56.13 837.39 il
60 I H R R B 57.88 837.39 GC il

(38,208)-20-#3-11-448-30- £ -
61 FrR - 12-05-3-B5-2-O-0-L- 2 H- 58.19 967.46 GC il
2-O-f-D-M IR 5% 5 -B-D- N W A 24 2

62 SR RN 58.50 839.41 GC iE

58.51 837.39 il
63 = HHG, 59.00 985.47 GC il
64 HERR 59.81 823.41 GC iE

59.82 821.40 il
65 20- BRI RRH HBIFC 61.32 807.42 GC il
66 BHRHREHB 61.62 823.41 GC iE

61.57 821.40 il
67 BRURH RIS 61.88 969.47 GC il
68 HHREITH, 62.31 821.40 GC il
69 LR HHREHC 62.53 823.41 GC il
70 HHRBHK, 63.34 821.40 GC il
71 HHRIBHT, 63.74 823.41 GC il
7 306 _D_u%%ﬁﬁ%( 1=2)- 64.06 777.41 GC fi

B-D- I HRETR L MRS ) H AR

73 HEEAFC, 65.31 805.40 GC il
74 HHEHB, 65.71 807.42 GC il
75 2',3",6-= A ST i 82.07 311.20 N il
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Fig.2 Chromatograms of Jiegeng decoction material benchmark

24 RSB
241 REpH

1 S12, BB R] T Z RN U A4 s A8 07 1) Jo ks o
KRR BT E o

W 12 WS Y B SO AT e 242 ERA LT

T FRBOHE S A SPSS 27.0 B4 4T R G B 2K 40T, B 12 HEASFE 7 ) o 3R U/ g Y 7 AN
ER LA 3, A7 U (I TAT RS A SPSS 27.0 B4, 28 b5 E Ak Ak 7

gER IR, MK CHE R 5 B, 12 LS ) B PRI AR 1 X~ X0 bR AL B S 34T 32 AL
JIEAERE S AT R 3 28, 55 1 805 S1..S2, S4. S5, 43 #r, IERFIE(E R T 1 42 HhR e, JL4RER 2 />
S8 1S9, 25 2 2N Er S3, %5 3 247 S6. S7. 810, S11 WAy, R AEAE 43 R 5.121 A1 1.319, B3t 7251
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S10
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S6
S7
o> S2
¥ o5
# S8
S1
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S9
S3
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R LGH
B3 12#itERREENRESTE
Fig.3 Cluster analysis chart of 12 batches of Jiegeng decoction

material benchmarks
BRAE R 92.001% , KX 2 4 E s ae e 7 Uk
7 A R FEAF R
BT F A o0 B A B o HE R A, MR A S

UsA 2 A2 Tl 8 B U, i o £
Oy RIS, A R TR, A, O EI IR o AR
W X~ X, F IR LUR AR B0 Fi=
0.163X,+0.395X,+0.319X;+0.405X,+0.423X;+
0.437X,+0.426X,; F,=0.753X,+0.132X,+0.487X,—
0.309X,-0.200X5-0.096.X,—0.185X; . i/, AT F=
0.732F,+0.188F, 15545 HURS A 17 W) S e (9 2545
131, iR 4,

F4 RUBEINRBENEINIBAREGEEES

Tab. 4 Principal component scores and comprehensive

scores of 12 batches of Jiegeng decoction material

benchmarks
9> F, F, F
S1 0.02 1.74 0.34
S2 -1.33 -1.19 -1.20
S3 —=5.05 -0.57 -3.81
S4 —-0.63 —-0.09 —0.48
S5 0.01 2.00 0.39
S6 0.94 —0.80 0.54
S7 0.51 -1.28 0.13
S8 -0.39 —0.84 —-0.44
S9 -2.17 1.44 -1.32
S10 2.31 -0.57 1.59
S11 2.33 -0.34 1.64
S12 3.45 0.50 2.62

e 4 nT 0, 12 SRS A A ) R R HE I 25 515 0
i 5 2K HEF B S12. S11. S10. S6. S5. S1. S7.
« 1140 -

https://www.cnki.net

S8. S4. S2. S9. S3, U HA AN [RIFtk v Ak 4 17 40y It ok e
ZIE A 22 5. Horh, IS b X (FL22 R
Wi s AT SIS ) A A 245 44 P 5t il X
CBTERE . T2 3Lk T ) H R 250 R SRR it vk i i
BT, U8 BH 25 04 7 Hb T BE 2 5 R ) o L v o A 1)
BRI ZR, PP 22 57 0] AR 5 AN [F Y 256 A 4 PR B
FIERERA K.
243 EXBEh R E-H B oM

Shy 1 — 25 Ui 1 HE AN [ A A5 97 0 o 5 0 1)
2SRy, B T A A 0 Y 0 T BB = A
SIMCA 14.1 #/F 31T OPLS-DA, 25 R LA 4.,

4 -

o1
L e2
=) 2 ST sg .
= S10 S2 3 e3
*
N Sl
[ag} -
— S12 S4
g S9
= 5 Sl ’
i S5
—4

1.008 83 * t[1]

B 4 12 HtAEIEA YR E R OPLS-DA 5453 &
Fig. 4 OPLS-DA score plot of 12 batches of Jiegeng decoction

material benchmarks

&l 4 W%, S1, S2., S4. S5, S8, S9 M 1 25,
S3 M 225, S6, S7. S10, S11 il S12 X A4
3K, SREMTE R B

A5 e B LR (VIP) U i 2 A [R) it ) o
i 2 SR IR B e kA AR L VIP (B R X
2 S PR A R T 22 S sk e R . AN A 5
FME A IR VIP E LA 5.

12,
10t
08}
%um
04l
02}
0

6 5 7 4 1 3 2

Y5

BE5 #HEZMREELFIEN VIPE
Fig. 5 VIP plot of common peaks in Jiegeng decoction

material benchmarks

HIE S AT, 4,5, 6(HRER ), 7 5 1K) VIP
B HT 1, 18 B 3 BE W X 17 1) P ) S 52 T i A
V) o R P 22 SRR Ry o AR SR SR LA T
F A 7 52 75 1570 A TF o R e K S 1
FA AR AT DR b B . BRI B 2, 4.
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Tab.5 Results of scavenging ability of 12 batches of
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DPPH free radicals
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Fig. 6 VIP plot of peak areas of common peaks and antioxidant

activity bioequivalence in Jiegeng decoction material benchmarks
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Quality Evaluation of Jiegeng Decoction Material Benchmarks by High Performance
Liquid Chromatography Fingerprint with Chemometrics

QIAN Huiqin, LI Chunyan, WANG Jianan, XU Haibo, PANG Haoyu, LI Yanling*
(North Henan Medical University, Xinxiang 453000, China)

Abstract: To investigate the quality control method for Jiegeng decoction material benchmarks, the title research was
conducted. With 12 batches of Jiegeng decoction material benchmarks as research object, high performance liquid chromatography
(HPLC) fingerprints were established, and common peaks were identified by comparing with reference fingerprint. Similarity
evaluation system for chromatographic fingerprint of traditional Chinese medicine (2012.130723 edition) was used for similarity
evaluation. Ultra-high performance liquid chromatography-quadrupole-time of flight tandem mass spectrometry (UHPLC-Q-TOF-
MS/MS) was employed for the qualitative identification of Jiegeng decoction material benchmarks. Chemometric methods including
cluster analysis (CA), principal component analysis (PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA)
were used to find the main difference components affecting the quality. The antioxidant activity of the Jiegeng decoction material
benchmarks was evaluated by determining the scavenging rate of 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radicals, and the
spectrum-effect relationship model between the common peaks in the Jiegeng decoction material benchmarks and antioxidant activity
was established using partial least squares regression analysis method. As shown by the results, 7 common peaks were obtained from
the HPLC fingerprints of 12 batches of Jiegeng decoction material benchmarks. 3 components (liquiritin, isoliquiritin, glycyrrhizic
acid) were identified, all of which were attributed to Glycyrrhiza uralensis Fisch. herbs, and the similarity was greater than 0.900.
75 chemical components were identified by UHPLC-Q-TOF-MS/MS, of which 13 chemical components were attributed to Platycodon
grandiflorus (Jacq.) A.DC. herbs and 57 chemical components were attributed to Glycyrrhiza uralensis Fisch. herbs. 12 batches of
Jiegeng decoction material benchmarks were classified into 3 categories by CA and OPLS-DA. 2 principal components were obtained
by PCA, with cumulative variance contribution rate of 92.001% . 4 differential components that effect the overall quality of the Jiegeng
decoction material benchmarks were obtained by OPLS-DA, including glycyrrhizic acid and 3 unknown substances. The spectrum-
effect relationship model indicated that glycyrrhizic acid and 3 unknown substances were the key components for scavenging DPPH
free radicals, and the antioxidant activity of the Jiegeng decoction material benchmarks was directly affected by the above 4 chemical
compounds.

Keywords: high performance liquid chromatography fingerprint; chemometric; Jiegeng decoction material benchmark;

antioxidant activity
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