1L
r

W

HAESHM UPLC 5 MEMEBLI RN ERESHUIENXEAR

ks, BRAE, F&, wih, WA, TEB ", BT GRS A2 g, wHLE R SR ARG L,
PR TP SEREAL LS TR0, 5 E 050091)

WE.HY ZAI1EFHAFaHMR 5 0%EH &% (ultra-high-performance liquid chromatography, UPLC) 3§ 4 & 3%, 547
EEES ARG RS T T AR AN ERY R, AR E S HFLF ARG R BRERE, FiE A
UPLC 529 33 Z 5 A& F e 35 s |3k, - K A 2 3% 48 & 5 -v9 48 47- % 47 & ¥ S 3% (ultra-high performance liquid
chromatography with quadrupole time-of-flight mass spectrometry, UPLC-Q-TOF-MS) 23 A& 347 M o %2, vA 1,1-= K L 2-
Z AR MEE(DPPH %) Ao 2 2-BRR-=(3- LA R o vk 6-50 88 ) —4e 3k (ABTS %) A A AR R AR AR 69 45
AN EFFETRAMARENLETE, RARGRBELZ BRI RIS ESHFLEFBEAS S RANLT R
WK R, BR O OAEST 29 A Fa ey UPLC 35 L B, A MULH £ 0.950 ~0.999 Z i, FKARE 20 A3k
H ¥, | A B 5% 5t b fm UPLC-Q-TOF-MS f#A7 3594 h - A4, @it 7k DPPH 4= ABTS § A 5230 8 0,29 #b 3 F%i%
MY B REAHE S g ML ﬁ":,u_‘r H) ¥ B8 rengynic acid-1"-0-8-D-glucoside , # MB 5 9 Mo 5 AL /1 2 E 48

ko BRI, THMNEBEF A RFLT TRBRAR"HFEFTBEABERANETREY I LR, HiE AZE
R T ATRE RS A RAME iﬁ’] LEHATARERNEX, TARZHF AT D RERE R T EHF TR
Qﬁ%—o

KRR : #0545 S 3 5 AR 3 2URAR & 3% - v ARAT- AT B 1R 3% s L AL s i A X A
doi:10. 11669/cpj. 2025.06.004 ~ FHESHES:R282  XHARER:A  XEHHS:1001 -2494(2025)06 - 0579 - 10

Establishment of UPLC Fingerprint of Wild Qinggiao from Hebei Province and Study on Its Antioxidant
Spectrum-Effect Relationship

XU Rongrong, DUAN Tianhua, LI Rui, TIAN Wei, NIU Liying, WANG Xinguo ", FENG Wei " (School of Pharma-
ceutical Sciences, Hebei University of Chinese Medicine, Hebei Traditional Chinese Medicine Formula Granule Technology Innovate Cen-
ter, Quality Evaluation and Standardization Hebei Province Engineering Research Center of Traditional Chinese Medicine, Shijiazhuang

050091, China)

ABSTRACT: OBJECTIVE To establish the UPLC fingerprint of wild Qinggiao from Hebei province, analyze the correlation be-
tween fingerprint and antioxidant effect, and preliminarily determine its antioxidant active substances, so as to provide a basis for con-
trolling the quality of wild Qingqiao from Hebei province. METHODS The fingerprints of 29 batches of wild Qingqiao from Hebei
province were established by UPLC, and the common peaks were identified by UPLC-Q-TOF-MS. The free radical scavenging rate of
1,1-diphenyl-2-picrylhydrazyl (DPPH) method and 2 ,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt ( ABTS)
method was used as the antioxidant index to evaluate the antioxidant activity of wild Qinggiao from Hebei province. The spectrum-effect
relationship between common peaks and antioxidant activity of wild Qinggiao from Hebei province was analyzed by grey correlation
method and partial least squares regression. RESULTS The UPLC fingerprints of 29 batches of wild Qinggiao from Hebei province
were established, and the similarity was between 0. 950 and 0. 999. A total of 20 common peaks were identified. The common peaks
were identified by comparison of standards and UPLC-Q-TOF-MS analysis as citric acid, rengynic acid-1'-0-8-D-glucoside, rengynic
acid, rengyol, forsythoside D, adoxosidic acid, forsythide, forsythenside B, 4-hydroxybenzaldehyde, ( + )-epipinoresinol4’-0-3-D-
glucoside, forsythoside J, forsythoside A, calcelarioside A, rutin, isoquercetin, rhamnetin, ferulic acid, forsythin, pinoresinol and
forsythigenin. By scavenging DPPH and ABTS free radicals, it was found that 29 batches of wild Qinggiao from Hebei province had an-
tioxidant capacity. The results of spectrum-effect analysis showed that 9 components such as citric acid, rengynic acid-1'-0-8-D-gluco-
side and rengynic acid were positively correlated with antioxidant capacity. Based on the two statistical models, it can be inferred that

forsythoside A, rhamnetin and ferulic acid are the main components of the antioxidant activity of wild Qinggiao from Hebei province.
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CONCLUSION In this study, a quality evaluation model based on chemical composition and antioxidant activity was established,

which could provide reference for the antioxidant active ingredients and quality control of wild Forsythiae Fructus from Hebei.

KEY WORDS: Hebei wild Qinggiao; fingerprint; UPLC-Q-TOF-MS; antioxidation; spectrum-effect relationship
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Tab.1 Sample collection information table of wild Qinggiao from Hebei province

No. Place of origin(in Chinese) Collection time No. Place of origin(in Chinese) Collection time
S1 Yixian Hebei( ]t 55 £L) 2022-7 S16 Handan Hebei ( JA[-]LHBHE) 2023-8
S2 Yixian, Hebei(i[]t5H ) 2023-7 S17 Handan, Hebei (o]t HEHE) 2022-8
S3 Handan, Hebei (-]t HiSHR ) 2022-8 S18 Handan, Hebei (]t HSH#E ) 2023-8
S4 Handan, Hebei(Ja[JLIRHR) 2023-8 S19 Handan, Hebei( Ja[JL1RHE) 2022-8
S5 Handan, Hebei (o] -{t HEHE) 2023-8 S20 Handan, Hebei (o] Jt HEHE ) 2023-8
S6 Handan, Hebei (Ji] -]t HiSHE ) 2023-8 S21 Handan, Hebei (]t SR ) 2022-8
S7 Handan, Hebei(Ja[JLIRHR) 2023-8 S22 Shijiazhuang, Hebei (Ji]JL 47 % ) 2023-8
S8 Handan, Hebei (o[-t HEHE) 2023-8 S23 Shijiazhuang, Hebei (Ji]JbA K ) 2022-8
S9 Handan, Hebei (]t HiSHR ) 2023-8 S24 Shijiazhuang, Hebei(J]db47% 1) 2023-8
S10 Handan, Hebei(Ja[JLIRHR) 2023-8 S25 Shijiazhuang, Hebei (1]t 47 % ) 2023-8
SI1 Handan, Hebei (o[-t HEH$E) 2022-8 S26 Shijiazhuang, Hebei (1L K ) 2022-8
S12 Handan, Hebei (Ji] -]t HiSHR ) 2023-8 S27 Shijiazhuang, Hebei(Ji]Jt 4715 1) 2023-8
S13 Handan, Hebei( {a[JLIRHE) 2022-8 S28 Shijiazhuang, Hebei (1]t 47 % ) 2023-8
S14 Handan, Hebei (o]t HEHR) 2023-8 S29 Handan, Hebei (o]t HEHE) 2023-8
S15 Handan, Hebei (-]t HiSHE ) 2022-8

(A)-0. 1% W BRKIE W (B) B8 FZVE B (0 ~ 4 min,
5% ~11%A;4 ~7 min,11% ~19% A;7 ~ 14 min,
19% A; 14 ~ 16 min, 19% ~ 26% A;16 ~ 19 min,
26% ~48% A;19 ~24 min,48% ~ 70% A;24 ~ 27
min,70% ~ 85% A;27 ~29 min,85% ~5% A) ; i
0.3 mL + min~' ;IR 30 C; FEAER0.4 pl,
FHER K (0 ~ 13 min, 265 nm; 13 ~ 19 min,
260 nm;19 ~21 min,270 nm;21 ~ 22 min,275 nm;
22 ~29 min,280 nm)

2.1.2 MRS o BORT ERE 14 R e
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TR A A L 0 S ) SRR — o) R A TR RS
TR0 B3R 0 R i 2 WO, I PP R AR R T E AR R
2 mL, ] 5% 5 5 e B 4y ) Sk 447.40,15.40 1. 90,
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U~ 111315 ~ 17 = RAIGE; 12 - EFARRTT A;14 - 497518 — 5811 519 - MRS ;20 - AR R
1-11, 13, 15 =17 — unknown peak; 12 — forsythiaside A; 14 - rutin; 18 — forsythin; 19 — pinoresinol; 20 - forsythigenin.

B 1 29 337" B A A & A R O 1 (UPLC) 38 20 B 1
Fig. 1 UPLC fingerprint of 29 batches of wild Qinggiao from Hebei province
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1~ 11,1315 ~ 17 = RHE 12 - SE AR A5 14 - 77518 - A5 19 - FMIERE;20 - MR R .
1 -11, 13, 15 =17 — unknown peak; 12 - forsythiaside A; 14 - rutin; 18 — forsythin; 19 — pinoresinol; 20 - forsythigenin.

B2 #FHAFAA)REASXEL(B) K UPLC FH1E H 1%
Fig.2 UPLC control fingerprint of wild Qinggiao from Hebei province( A) and mixed reference substance (B)
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) HLWE S B 1 U (ESL ) s 4k g [k (ISVF) .
+5 500V ; 55 L EE (TEM) :500 °C ; fif % L Hs (DP)
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BFIR (A EFRX) (EST S5 fb L (ISVF) .
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[F1] 2 2 B ) 1 B AR AR — L
2.4.2 FEGEME HU2. 137 IR Hl AR
VW2 LU @RS AR 2. 4. 17 IR G Ak
PESAFZE R Y I DR IR BT, i R ] Peak View
1.2 B rf = XIC Manager™ D RESEAT B8 70 #r , il

R2 HFpLFAAAENER

FEXTARBA AR XS 43 F oo & FURFAE A B, S0 Hh 0%
RGBS e A A SR 2,
PAEFH MM IE A TRl KL 3, &
T B2 A R CRET IR BR 2R 28, Hirp
RO AT I G5 AE 0 2 R SR R LAY
B, BERZGE Sl BN, IR & RN R B R R Bl
AR IR, PRI T e e PP A R B 30 5 T B o
HHETE R AR BT 26 5 0 DL BR T A
(U 12) ], Fefa s BT, ko + 5 1 0%
Hm/z623.199 8[M - H] ~, H s B B 745
m/z 461.167 1 [M - H - C, H,y O5 ], m/z
443.156 3[M - H - C,H,, 0, - H,0] ", m/z
179.035 4 [M - H - C,H, 0, - H,0 - C;;H,,0, ]~ ,m/z
161.024 8] M - H - C,H,,0, - C,;H,0, —2H,0] ", 254
SAE R PO BT LU, HEWTH O 14 R 1 A, 3%
e A 1 R R 2R W 477

Tab. 2 Identification of common peaks of wild Qinggiao from Hebei province

Peak Molecular Observe mass I3 Predicted MS/MS fragments
No. Formula ion peak (m/z) x10 76 compounds (m/z) References
I CeHgO;  [M-H]-  191.019 73 2.3 Citric acid 111.008 9[ M - H - H,0 - CO, - H,0] = [27]
87.008 8[ M - H - H,0 - CO, - C,H,0] -
2 CyHyO9  [M-H]- 335.134 76 1.4 Rengynic acid-1"-0-B-D-glucoside 155.071 7[M -H - Glu - H,0] ~ [25]
3 CgHy404 [M-H] - 173. 081 93 -0.2 Rengynic acid 111.047 1[M —H7H207COO] - [25-26]
4 CgH403 [M+H]* 161.117 22 -4.6 Rengyol 105. 067 4[ M + H - C3H,0] *; [28]
91.053 9[ M + H - C;H,0 - CH, ] *
77.038 4[ M + H - C3H,0 -2CH, ] *
5 CyHz0;3 [M-H]-  477.161 37 -2 Forsythoside D 477.160 4[M -H] ~; [26]
221.072 3[M - H - CgH (0,4 - CcHgO, ] ~
6  CigHyOp [M-H]- 375.129 67 2.7 Adoxosidic acid 213.0142[M -H - Glu] —; [25]
169.087 I[M -H - Glu - CO,] 3
151.076 6{ M - H - Glu - CO, -H,0] ~
7  CiHpOyp [M-H] - 389. 108 94 0.8 Forsythide 345.116 9[M -H -CO0] —; [25]
183.065 3[ M~ H - COO - Glu] ~;
165.055 O[ M - H - COO - Glu - H,0] ~
8  CypHyOy [M+H]*+  467.15479 0.3 Forsythenside B 245.080 7[ M + H - C;1H,405] *; [26]
227.067 2[ M + H - C; H,405 - H,0] +5
199.058 6[M +H - C;;H;,05 - H,0 -CO] *
9 C;HgO, [M-H] "~ 121. 029 50 -3.8 4-Hydroxybenzaldehyde 121.0229[M -H] —; [28]
93.031 7[M-H-CO] -
10 CyH30pp [M+H]* 521.201 74 -4.4 Epipinoresinol-4'-0-g-D-glucoside 341.137 9[M +H - Gle - H,0] *; [26]
326.963 4[ M + H - Gle — Hy0 — CH; ] *
11 CyHyO;5 [M—H]-  609.182 49 1 Forsythoside J 447.152 4[M - H = Glu] ~; [25]
429.076 2[M -H -Glu-H,0] -
12) CyH36015 [M-H] - 623.198 14 1 Forsythoside A 461.167 1[M -H - CgH;(05] ~; [25,27]
443.156 3[ M - H - C¢H (05 - H,0] —;
179.034 8[ M - H - CgH,(O5 — H,0 = C3H,04] ~;
161.024 2[ M - H - CgH (05 - C13H,05 -2H,0] ~
13 CpHy0yy [M-H] - 477. 140 24 -0.2 Calcelarioside A 477.139 6[M-H] ~; [26]

179.034 8[ M - H - C 4H 50,1 ~;
161.024 2[ M - H - C,4H30; - H,0] ~;
133.029 0[ M - H - C,4H 30, - H,0 - COJ -

T E 2527 2025 45 3 H 55 60 B4 6
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43R 2 ( continued )

Peal Molecular Observe mass 8

Predicted

MS/MS fragments

No. Formula ion peak (m/z) %10 -6 compounds (m/2) References
14D CyH3016 [M-H] -  609.146 11 1 Rutin 301.036 5[ M —H - Rha - Glu] ~; [25]
178.998 6[ M - H - Rha - Glu - C,H,0,] = ;
151.003 8[ M — H - Rha - Glu - CgHg05] -
15 CyHypOy, [M+H]™ 465.102 75 -1.2  Isoquercetin 303.049 3[ M + H - CgHgO5] *; [25]
153.016 8[ M + H — C4HgO5 — CgHgO5] *
16 CHjp0; [M+H]*  317.065 58 -3.2  Rhamnetin 317.061 O M +H] *; [28]
273.0339[M +H -2CO] *;
153.016 8[ RDA frqgment ] *
17 CyoHy04  [M-H] - 193. 050 63 -1.1 Ferulic acid 133.029 O[M - H - CH3 - COOH] - [26]
181 CyH30yp [M+H]*  535.217 39 -3.1  Forsythin 355.125 8[ M + H - Glu - H,0] * [25-26]
190 CyHpOg [M-H]-  357.134 36 -1.5  Pinoresinol 189.262 O[ M — H — CoH ,05] ~; [25]
163.040 3[ M - H - CoH,,05 — C,H, ] —;
135.045 2[ M - H = CoH,,05 — C,H, - COJ -
200 CyHpyOg  [M+H]* 373.164 57 -0.2  Forsythigenin 325.032 6[ M +H - H,0 —2CH;] *; [25-26]
311.128 3[ M + H -20CH, ] *
T D - R R RO IE A Y
Note:!) —the chemical component identified by reference substance.
2207 23578 A
13.652
21997
29218
. 6934 16777 20,686 22,539 25994 26634 29065]
1.012 1334 356 7.853 8.667 16478 10428 25222 28263 | 29.410
3821 5 557 7433 9765 18.008 b Y S
Zow *EH o AR e L L*‘M,A.W‘A \3’1;‘]71 33.595 34(,]13
N—
i1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
1/ min
13134 B
20958
6518
30,091
10638 20.749] 5 561 29.056 b 30464
3733 [l e 1
7471 839 10202 || 11058 14210 16079 R 21.899 25.158 25612 2|6.580 20178
] i 8045 | e 19380 19 649 2293%}127.615 30754
A J 31361
I 2 5 4 5 6 7 & 9 10 11 12 15 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
t/ min

&3

EEHAEFAEBEES TR (A) A HTHEA(B) T L& TR E(TIC)

Fig.3 Total ion chromatogram (TIC) of wild Qingqiao from Hebei province in positive ion mode (A) and negative ion mode (B)
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%8 20 min, L 200 pL 96 FLAR H, BPASAR G
Wo AT ERE 3 K, BUR 4% 70% T
20 pLZ EP 4, i A DPPH 5§ 380 wL, 78431
5], ZEIREEIEE 20 min, 200 pl & 96 fLARH,
APPSR W B AR 515 nm TN 0% % B2 A
(A) o FEPAET MR B PUA LRE S L DPPH A
HIERREIIR (AKX 1)
DPPH A i 3E15RR % (% ) = [(AIE — Ay ) +
Ausy ] x100% 2 (1)
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2.5.2  ABTS H i BEIERRR  Heil i & i B 5 i
£ ABTS AR, B 2. 1,37 TN AL 5 0 VO ¢
40 15 5, 43 BRSO 10 Wl & EP 4, A
ABTS TAER 190 pL, 54310451, BL 200 wl & 96 L
B, DA RE SR . AT A 3 Ik, B
4380 70% HEE10 wL % EP 459 i A ABTS T AR
190 wL, F843-1E 5], B 200 wL B 96 fLAk H, BIF5 25
FIA W BEpRAY 734 nm FIEWOGEE (A) . %
S BT E AL BE 1 L ABTS [ iy S5 75 I % £ R
(n2):

ABTS ﬁﬂﬂ%%l&%ﬁ(%) = [(A§;3
Ay ] x100%

LA e 45 R L2 3
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Fig. 4 MS/MS spectra and fragmentation pathways of forsythoside A
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Tab.3 Antioxidant capacity of 29 batches of wild Qinggiao from Hebei province

Sample No.  DPPH radical clearance rate/% ABTS radical clearance rate/% Sample No. DPPH radical clearance rate/%  ABTS radical clearance rate/%
S1 53.10 72.17 S16 53.73 70. 58
S2 51.20 73.03 S17 47.40 71.49
S3 46. 08 67.47 S18 50.73 76.76
s4 48.32 71.51 S19 46.27 71.09
S5 36. 61 47.55 S20 51.64 74. 45
S6 54.74 73.06 S21 55.51 70. 85
S7 50. 36 79.45 S22 51.23 72.29
S8 65.35 71.56 S23 47.09 71. 00
S9 48. 63 71.79 S24 46. 49 72.84
S10 57.51 59.74 S25 53.64 67.04
SI1 50. 05 71. 81 S26 52.09 65. 96
S12 51.64 75.38 S27 56.51 74. 54
S13 39.21 71.39 328 46. 54 53.99
S14 51.14 76. 00 S29 55.15 58. 45
S15 50.73 69.29
2.6 EBKATE ITEZ IR ZR o r BOR, Ui WA A 22 o3 5 A1

2.6.1 JROSEBE ST 2% Li %2 p ek
RT3, % SR AR 5 1A T G i AN AR AL B, R
WIMETS , LA 29 HE3E = 874 25 #4119 DPPH [ (3t
THBRZAN ABTS H HHEG BRRAE WS 751, B
MUY UPLC &3 v 20 A e i 1 AR
FLA P9, TR B R B (r) o

AT r A AR S AR R G Ak 2 R S A

e 22 2k A 2025 4E 3 5 60 4555 6 1

PRI SRR, B Z e N r Z5 38R, 4%
W R A QR A 2 o X BT A A TG PR R R A
e, Jerp A 16 A3 5 B DPPH AT ABTS
FE ARG PERY - BORTF 0.8 (18 1.,5.6.7.9.10,
11,1213 .14 15,16 .17 (18 .19 .20) , A % & A KBk
JEE , WIS I A 7 R A T SR AV TR T i 22 b A
I SLR S RSB o r IHREER IR 4
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R4 HFHAEFTEEIREL GUAMTE MR K6 XK
Tab.4 Relevancy between each common peak and antioxidant

effect of wild Qinggiao from Hebei province

Peak r (DPPH radical Peak r (ABTS radical
Order Order
No. clearance rate) No. clearance rate )
1 P14 0. 946 1 P5 0.941
2 pP5 0.945 2 P14 0.939
3 P12 0.938 3 P15 0.931
4 P15 0.935 4 P12 0.930
5 P9 0.914 5 P1 0.918
6 P1 0.912 6 P 0. 906
7 P13 0.907 7 P13 0.905
8 P6 0.903 8 P6 0.903
9 P11 0.902 9 P10 0. 89
10 P10 0.898 10 P17 0.892
11 P17 0.891 11 P11 0. 887
12 P7 0. 839 12 P7 0.885
13 P18 0. 866 13 P18 0.873
14 P19 0.852 14 P19 0. 863
15 P20 0. 820 15 P20 0. 830
16 P16 0.810 16 P16 0.821
17 P4 0.797 17 P4 0. 800
18 P2 0.757 18 P2 0.760
19 P8 0.700 19 P8 0.707
20 P3 0.569 20 P3 0.571

2.6.2  fifw/D 35 (PLS) - e/ N —3feluliH
iR R FH SIMCA-P 14. 1 %ffr PLS idxf 32
PR AE T e SO RS K LT AR ) TR e A
Br, s A oA i i i AR 3 A8 5 X, 535
L DPPH [ TR ABTS [ iy B3 B oy R A
Y, EF AR Y, =0.000 43X, +0.001 41X, +
0.000 54X, —0.002 13X, —0.000 64X, —0.000 44X, +
0. 006 22X, +0.001 07X, +0.001 74X, +0.000 10X,, -
0. 003 60X,, +0.000 23X,, —0.001 20X,, —0. 003 02X,,
0. 000 53X ,; +0. 000 81X,, +0.000 55X, —0. 000 67X
0. 002 70X ,, —0.001 36X,,,Y, =0.000 23 X, +0.001 18X,
0.003 76X, — 0.002 33X, +0.000 08 X, — 0.000 51X,
0.001 30X, —0.000 69X, +0.000 14 X, +0.001 03X,,
0.000 42X, +0.000 94X,, —0.002 39 X,, — 0.000 03X,
0.000 65X, +0.001 34X, +0.000 04 X,, —0.000 47X, —
0.000 16X,, —0.000 19X, [alJ5 5 F v ¥, , Y, 43 5 %F
N DPPH [ H JET5 BR % (ABTS [ H 335 BR %, X, ~
Xog 43 IR REL ~ 20 5 A i i e T AR, 7 (8105 5 72
o RECHIEE AR ShUARE T RIEAR, R
BOA B B AR R SRR ) R, H (A
IHFREARFRAS A A X B AL RE T I STk /), Tl
AR B, X253 STk K . DPPH [ F 3575 B
I RELE 5, ABTS [ | 5L B 2 101 15 R 5500
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K6, Z5RKM], 3™ BF 4 58 UPLC f5 80835 iy
¥1.23.7.8.9.10,12.15.16.17 .19 5 DPPH HH
S ERBE ) S AEARSG, TR U I 7 > 19 > 9 >
2>8>16>17>3>15>1>12>10,1&64 5.6 .11,
13,1418 20 5 DPPH H H 51 BR g /1 2 A OC,
THREER IR I 11 >14 >4 >20>13 >18 >5 >6;
g1.23.59.10.11.12.15.16 .17 5 ABTS [ i3
THBRAE ) S IEAH G, DTBR AR I 3 > 16 >2 >
10>12>15>11>1>9>5>17,1&4 6.7.8.13.14,
18,1920 5 ABTS H thJEIHFREE ) 2 1A ¢, BTk
BRI 13 >4 >7 >8 >6 >18 >20>19 > 14,
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Fig. 5 Partial least squares diagram of each common peak of

wild Qinggiao from Hebei province (DPPH). n =29 ,x +s
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) F A SIMCA-P. 14. 1 B {47748 B 4% 52 H 2
J3Hr, A2 VIP,DPPH [ Hy B G BR 3 VIP (H LA 7,
ABTS [ fHIERR VIP (H UL 8, Ml 7.8 AT A,
TELL DPPH [ HH 25 3 BR 68 7 W48 bRk, 06 4.6 (11,
12.14 17 18 .19 [ VIP {HY KT 1, 4Kk ik 12 >
4>18>17 >6 >14 >19 >11; D) ABTS H i & RE
JIRFERET 0 4 1112 16 17 18 .19 20 /i VIP {H1Y
KT 1 ARK I 16 >12>19 >17 >4 >18 >20 > 11,
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Fig.7 Variable importance in projection diagram of each common

peak of wild Qinggiao from Hebei province (DPPH). n =29

VIP
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Fig. 8 Variable importance in projection diagram of each com-
mon peak of wild Qinggiao from Hebei province ( ABTS).
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ARSI HT A5 4 T SR IUA R (AR 5351 50% |
70% 100% FE) BHA AR (1:20,1:30,1:40) ,
FEHCAF ] (20,30 40 min ) %I i VAT T 25 55 SR A
SO, T8 3 XoF B A A it € i U 1 e A TR SR A
SEFL PR AR M W B R BTy W AR AR
SR T0% EHBLEL 1: 20, $2HE ] 4 30 min, R
FHZARAE RS R I 25 (PDA G I 25 ) , X 3L~ BF A5 5

T E 2527 2025 45 3 H 55 60 B4 6

LG R R IRAE 210 ~400 nm P HEFT 4 KT
i, K g% K o 265 nm (0 ~ 13 min ), 260 nm
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B2 Fr D Ry O R AR R . 2 48 S 1R 3 2 —
o] A4 T S e b 24 k2 i o3 R 28 FEICRR 19 7 M o
Prorik , HETRH P2y (ke SRR A R GE
(2012 hi) H A ARRL B2 S E AT AL BE T35, SR
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