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Abstract: Objective To screen the characteristic components of Danggui (4dngelicae Sinensis Radix, ASR) before and after
processing, and establish a quantitative analysis method for the differential quality markers (Q-Marker) of ASR before and after
processing, so as to provide a basis for the quality evaluation of ASR and Dangguitan (4ngelicae Sinensis Radix Carbonisata, ASRC).
Methods The fingerprints of ASR and ASRC were constructed separately by UPLC, and the chemical pattern recognition technique
was applied to screen the main differential components of ASRC before and after processing, combined with the “five principles” of
Q-Marker and network pharmacological analysis to screen the potential differential Q-Marker and quantitative analysis was conducted.
Results A total of 19 common peaks were identified in 15 batches of ASR UPLC fingerprint profiles, 10 common peaks were
identified in ASRC UPLC fingerprint profiles, and seven components were identified. Principal component analysis (PCA) was used
to clearly distinguish ASR from ASRC; Ten major peaks affecting the difference between ASR and ASRC was identified by partial
least squares-discriminant analysis (PLS-DA), which were ranked in order of VIP value as peaks 23, 22, 10, 16, 7, 3, 2, 1, 4, 11.
Combined with the “five principles” of Q-Marker and network pharmacological analysis, tryptophan, chlorogenic acid, ferulic acid,

senkyunolide I, senkyunolide H, ligustilide and 5-hydroxymethylfurfural were screened as differential Q-Markers of ASRC before and
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after processing. The quantitative results of Q-Marker showed that the contents of tryptophan, chlorogenic acid, ferulic acid,

senkyunolide I, senkyunolide H and ligustilide were all decreased significantly after ASR was fried into charcoal; Meanwhile, a new

component 5-hydroxymethylfurfural was produced, with mass fractions ranging from 0.720 6—3.989 0 mg/g. Conclusion The

fingerprints established can effectively differentiate ASR and ASRC, and combined the “five principles” of Q-Marker and network

pharmacology to analyze the main differential component groups of ASR and ASRC, which can provide reference for the Q-Marker

research and quality evaluation of ASR and ASRC.

Key words: Angelicae Sinensis Radix; Angelicae Sinensis Radix Carbonisata; UPLC; fingerprint; chemical pattern recognition;

network pharmacology; quality marker; principal component analysis; partial least squares-discriminant analysis; tryptophan;

chlorogenic acid; ferulic acid; senkyunolide I; senkyunolide H; ligustilide; 5-hydroxymethylfurfural
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Fig.2 Chromatogram of mixed reference
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Table 1 Similarity results of ASR and ASRC

e FAACLE o HAABLEE

DG-R  DGT-R DGT-R DG-R

DGO1  0.998 0.212 DGTO1 0.836 0.679
DGO02  0.997 0.209 DGTO02 0.994 0.301
DGO03  0.998 0.210 DGTO03 0.991 0.080
DG04  0.998 0.209 DGTO04 0.991 0.080
DGO5  0.997 0.208 DGTO05 0.992 0.086
DGO6  0.992 0.211 DGTO06 0.997 0.136
DGO07  0.999 0.210 DGTO07 0.890 0.620
DGO08  0.999 0.210 DGTO08 0.992 0.086
DG09  0.997 0.209 DGT09 0.997 0.131
DG10  0.959 0.210 DGT10 0.999 0.175
DGI1  0.992 0.206 DGT11 0.994 0.107
DG12  0.994 0.213 DGTI12 0.996 0.291
DG13  0.999 0.211 DGT13 0.995 0.114
DGT14 0.987 0.355

DG14  0.999 0.211
DG15  0.997 0.211 DGTI15 0.999 0.165
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Fig. 7 Analysis of GO function enrichment of core targets
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Fig. 8 Results of KEGG pathway enrichment analysis
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gx b, VAR M R S 25 BRAE Rt 2
oy 2R A KIEMER, HEI SR I
VEFH BYSS T Be S5 0 ) SR BT 2RIR . BE AN PN IR &5 4y
W THIAR KR R BRI, M ZFAMTNSE R 52
A CHRARE B — B, W R TR RA — €K
HERRPE RN T U o XA o nl s R T 2 5
M, TR Skl RIEZISUER, Ui TeL
BV BTk R FE AR i 7 B & H % . 5 T Q-Marker 11
FIE I, S R ) 5 B AR AR, WS T
R AR PIERRR . ) E AR I VIS W
Bis Hy BEANER. S-F2H MR 7 AR 24 1R
LI R ST AE 2 57 Q-Marker, FX k478 &l
SENTTT
2.8 HIARIEHIFIFZER Q-Marker 2 EE
2.8.1 ZMERRFL  FpoHL “2.37 TR B KR
A% I8 BER 5,004 2.00+ 1.00. 0.40. 0.25. 0.10 mL
T 10mL &, MHEEAERZE, [EER.
SRIEIR . BUERER . VN R I VR S H. B8
ANEE 5-F2 F R 1K BT R L4 o 24.23
8.72. 16.25. 10.02. 8.37. 186.04. 42.84 pg/mL,
9.69. 3.49. 6.50. 4.01. 3.35. 74.41. 17.13 ug/mL,
4.85. 1.74. 3.25. 2.00. 1.67. 37.21. 8.57 pg/mL,
1.94. 0.70. 1.30. 0.80. 0.67. 14.88. 3.43 pg/mL,
1.21. 0.44. 0.81. 0.50. 0.42. 9.30. 2.14 pg/mL,
0.48. 0.17. 0.33. 0.20. 0.17. 3.72. 0.86 ug/mL ]
RIVIRA XTI -

6T ot BEAR A E A [) o7 A B (1) V5 %o
WA, TR 2,47 TUN EAE AR E, DA
B R IR FE AR AR AR bR (XD, ETRIARAE AL bR
(V), ZhilbriEdh e, tHEEIATRE, 455800 8t
T Y=4798.4X+294.19, R*=1.0000, Z:75H]
0.48~48.45 ng/mL; ZRJRIR Y=3 426.6 X+415.52,
R*=0.9995, ZMEVEl 0.17~17.43 ug/mL; FIEEEE
Y=5930.6 X+920.4, R2=0.999 6, £kttEH 0.33~
32.50 pg/mL; )15 AR 1Y=13 694.0 X+858.03,
R*=0.9999, ZMEVEl 0.20~20.04 png/mL; V)17
Wil H Y=16 416.0 X+652.97, R2=0.999 9, Zit
JaFE 0.17~16.73 pg/mL; FANES Y=937.08 X—
1390.4, R?=0.999 5, Z&PEJu [ 3.72~372.07 pg/mL;
5-FLH EERERE Y=14756.0 X+5636.0, R2=0.9997,
LR MEVEE 0.86~85.67 ng/mL. 45 REIR, & M7E
JR IR P A 26 MG R R A
282 REEERLE  HCYIEMA S (DG12) k5

W, 1% “2.47 TUN %A, HEEHFE 6 Ik,
HEOZR. SRR AR . 7S AR 1 IS
Wl H. SEARNBRIETIAR RSD 205104 2.26%-

1.33%-+ 1.45%- 0.87%- 1.03%. 1.33%. A4 TR
FEdh (DGT12) M, % “2.47 T ik
Ak, EERRE 6 Ik, THE S H SRR I T AR )
RSD 4 0.46%, FUMEHEHE RIT.

283 HEMKE BCYHEMEMS (DG12) 6 4y, %
€227 TUR SIS AR IE, % 247 TRt
WA, TPHAZERE. SER. FIER. IS N
B I, V81 B Hy B35S A I8 5T & 79 200K RSD 4y
AN 1.82%- 2.81%- 1.21%- 1.05%- 1.32%- 2.42%.
FECRARFES (DGTI2) 6 4, 4% “2.27 W RJT
B SR, 1% “2.47 TN EAg AR HERET
JE, T 558 H R MR ot & 2 400 RSD A 2.81%,
KPR EEERLT,

2.84 fEtilie  BCYIEARES (DG12) M
W, 4% “2.47 DUREIEFMA, 50T 2. 4. 6. 8.
10, 12, 14. 16+ 18, 20. 22. 24 h #EEEM 2, it
HERR. SRR AR . ) E e 1 IS
WliE Hy BEARNERIEA RSD 737108 2.50%.

2.73%- 1.50%- 1.51%- 1.24%. 1.32%. FECEAR
FEal (DGT12) HXmyai, 1% “2.4”7 i T ik
e, 5T 2. 4. 6. 8. 104 12, 14, 164 18, 20.
22.24 h HEREIN & , TH5 5-5% HR L RS s THT B ) RSD
9 2.63%, FRAFEMARENE R I,

2.8.5 INFEMIUCERIRES RS ERRE T E G A
i (DG12) 617, FH#10.1g, #% 11 IIANER
XTRE L, $22.27 R 7 v 4% A R TR 1542.47
TR G AR E ,  THEDINRE iR, 4R
AR SRR FIBRRR . VRN IES 1. 3 )15 T
H. AR NERF IR 308 99.71%

100.09%. 102.08%- 103.49%. 101.76%-. 102.04%,
RSD 7058 2.63%- 2.21%- 2.78%- 0.99%. 0.92%.
0.68%. FHELHITRFE (DGTI12) 6 4y, Y
0.1 g, ¥ 11V IMNEEXG, % “227 Ny
R AR A 1% “2.47 TR g HERE
E, THREINFERICER, 455 550 W BRRE 1 S5 n e
[FISC% R 103.15%, RSD A 2.16%, ifli /2l 78 ZL3K o
2.8.6 FEMEENE BCYHEMNYG RS 15 #E,

% “2.27 WUR il s, 4% “2.47 TR
IR RIS, TEERS &R, SRIEK 2.
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F2 J0OHYHEAMYPARERPERDINREDLE n=2)
Table 2 Mass fractions of target compounds in 30 batches of ASR and ASRC (n =2)

[ B (mg-g ™)

i AR 2RIRIR B 2R R PN A EE T PN A H BA N 5-F4 F AL
DGO1 0.3807 0.1712 0.529 0 0.7557 0.117 5 34.993 2 -
DG02 0.528 3 0.2752 0.705 1 0.621 6 0.114 7 34303 9 -
DGO3 0.148 1 0.143 1 0.662 8 0.714 2 0.1273 38.663 6 -
DG04 0.148 5 0.2528 0.7450 0.759 6 0.1253 53.650 2 -
DGO5 04124 0.193 6 0.736 4 0.549 5 0.099 1 31.626 3 -
DGO06 0.243 1 0.1890 0.6917 1.273 9 0.227 6 35.009 1 -
DGO07 0.3302 0.103 8 0.596 1 0.696 6 0.1423 35.886 8 -
DGO08 0.1142 03182 0.502 2 0.918 0 0.161 1 39.448 3 -
DG09 0.1200 0.3828 0.661 4 0.663 3 0.120 8 50.658 9 -
DG10 0.2203 0.1814 0.577 1 1.1337 0.236 1 28.356 2 -
DG11 04315 0.178 9 09156 0.624 6 0.1300 594216 -
DGI12 0.1439 0.2149 0.638 2 1.023 0 0.173 4 35.792 6 -
DGI13 0.1952 0.1822 0.7355 0.978 2 0.176 4 43.3771 -
DG14 0.148 7 0.2180 0.5973 1.2270 0.258 8 62.164 7 -
DGI15 0.183 6 03440 0.566 6 0.713 6 0.1272 33.469 8 -
DGTO1 0.000 0 0.0811 0.000 0 0.5542 0.083 6 13.852 8 0.720 6
DGTO02 0.010 4 0.0659 0.000 0 0.148 4 0.0190 8.083 6 1.7173
DGTO03 0.000 0 0.000 0 0.000 0 0.1389 0.024 0 5.6713 3.9890
DGTO04 0.000 0 0.000 0 0.000 0 0.083 3 0.014 0 4.650 1 2.804 1
DGTO05 0.000 0 0.0811 0.000 0 0.5542 0.083 6 13.852 8 0.720 6
DGTO06 0.000 0 0.000 0 0.000 0 0.1792 0.030 1 5.573 4 2.893 1
DGTO07 0.000 0 0.000 0 0.000 0 0.083 3 0.014 0 4.650 1 1.1857
DGTO08 0.000 0 0.000 0 0.000 0 0.159 8 0.027 9 4.5523 3.8116
DGT09 0.000 0 0.000 0 0.000 0 0.120 1 0.019 1 4.966 6 2.1383
DGT10 0.000 0 0.000 0 0.000 0 0.1803 0.030 1 5.7135 2.294 8
DGT11 0.000 0 0.033 7 0.000 0 0.1170 0.018 1 3.990 8 1.9101
DGT12 0.026 9 0.060 1 0.080 0 0.362 1 0.058 4 9.8154 2.2052
DGT13 0.000 0 0.000 0 0.019 6 0.145 5 0.025 6 5.643 4 3.2719
DGT14 0.000 0 0.0711 0.000 0 0.368 7 0.0613 20.166 1 3.460 5
DGT15 0.000 0 0.000 0 0.000 0 0.078 3 0.0142 4.2002 1.336 1

“—” means not detected

0.05%, & (hEZGE) 2020 ERbritE, Frikitt  HAMUIP RGN E AES TS NEEH 5=
WA EREA . BER. SER. FIEER. % BWHE R, SRR EFE TR 55
JIEARE I NS AN H SsARNES 6 NEorE FEAREEE, BiEDE0E 0.720 6~3.989 0 mg/g.
KEBF G AP R E I RT 0.01%, &k 3 iR

YRR G OEIR. SRR BIER. BANEE 301 HilEmEgHEReIERGER

(1) B e 3kt 50%, B DGO1 Fil DGOS fitik kb AR IS T A RIFEHAR . SR $EEL
WG E R LAV = N H S B ZE R AR, J7 RS FMA AR 24 5 & i I R somm o {57 A AR I
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HH R R RN 22 B 150D 5 2 e AN A T, LA
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T E L SRy, BT 2 FEE R R8, [R
g B2y Q-Marker “ TR 7 w5 A% 138 5 R %
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