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Differential analysis of coumarins in Angelica dahurica from different origins

LIN Yingyu', YANG Yingying', TIAN Enwei' > *(1. School of Traditional Chinese Medicine, Southern Medical
University, Guangzhou 510515, China; 2. Guangdong Province Key Laboratory of TCM, Guangzhou 510515,
China; 3. Guangdong Laboratory of TCM Preparation Technology Engineering, Guangzhou 510515, China)

ABSTRACT OBJECTIVE To screen the differential components of coumarins in Angelica dahurica from two origins (A.
dahurica cv. ‘Hangbaizhi’ ; A. dahurica cv. ‘Qibaizhi’ ). METHODS Non-targeted metabolomics technique of UPLC-Q-Exactive-
MS/MS was used to analyze the coumarins in 6 batches of 4. dahurica cv. ‘Hangbaizhi’ and 12 batches of A. dahurica cv.
‘Qibaizhi’. The differential components were screened by principal component analysis, partial least squares discriminant analysis
and orthogonal partial least squares discriminant analysis. Cluster analysis was performed on differential components. RESULTS A
total of 41 coumarins were identified in 18 batches of samples, in which 23 coumarins were differential components. Therein, 6
differential components were higher in content in A. dahurica cv. ‘Hangbaizhi’ , while 17 differential components were higher in
content in A. dahurica cv. ‘Qibaizhi’. The content of marmesin galactoside in A. dahurica cv. ‘Hangbaizhi’ was significantly higher
than that in A. dahurica cv. ‘Qibaizhi’. Based on 23 differential components, A. dahurica cv. ‘Hangbaizhi’ and 4. dahurica cv.
‘Qibaizhi’ could be grouped into one category, respectively. CONCLUSIONS The screened differential components of coumarins
can be used to distinguish A. dahurica cv. ‘Hangbaizhi’ from A. dahurica cv. ‘Qibaizhi’ , especially marmesin galactoside
contributed the most, which can be used to identify A. dahurica cv. ‘Hangbaizhi’ and 4. dahurica cv. ‘Qibaizhi’.
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TR SR, R ER, BT, RO A UAR T BT A T A
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SR, 2020 A R E 24 ) LA B2 3R 200 BT 3R
VB B — S hRx I HEA T BT . PRI AR 5
LA 3 ) T 5~ 9 R Al R R A3 14 B B XA [R]
H A O BE EAT TP H RS R A —E 2 5
H AT 238 R 3R R 23K 50 2R,
DAL R E LRI R E 7 52 3R MO E N B P 8 b AN AT
B 2R AR YRR R, A TT T A AN ] 3 J 1 1 5 o
et PRI, A B T i P P AR AR B3R 2
YT RG T

ABIFSE R FH R OB 33 - DO AR AT - H 37 L B
T 3 P 5 R BB P (UPLC-Q-Exactive-MS/MS ) fit JF #1 [i]
PR EH 2= H AR T T AR L A & O R sy, 8
JH 14353 BT (principal component analysis, PCA) i i
/N 35 3 B0 B 43 B (partial least squares discriminant
analysis, PLS-DA) 1 1F 3¢ fit £z /Iy — 3¢ 1 #1073 By (or-
thogonal partial least squares discriminant analysis, OPLS-
DA) J7 X 45 31 i B 5238 2R o0 A T S OO i 22
L3, ST AN [e] B S5 ) 0 R A T SR 2o, SR
ol 5L P o 22 e DURR B R 0 A LR, LA
F I BRI ) BT i PEA DL K 2R G T AR IR R
(S

1 #F#
1.1 FEEE

AHE R T FH 3 2L 2% A 45 MS105DU Y H - K
(%fi -+ Mettler Toledo /3 7] ) . Centrifuge-5424R HU¥& U 15
AL (FE[E Eppendorf /A F] ) . Wonbo-96¢ 7 57 i f: 21 41
WA C BT AR LE IR A IR A W) \LNG-T88 2l 5
AP B e g TR AR (R B4R L AERALER ) .
IXDC-20 B A ML 5 S0l 2 TR A BR A A |
Vanquish Horizon % UHPLC & AH {41 £2 5t #11 Q-Exactive
L A 5t (36 [E Thermo Fisher Scientific/A ] ) .

1.2 FEHmEIRXF

INIU N ] R TG A MR AR T BT T A, dahurica
cv. ‘Hangbaizhi’ 548 11 4. dahurica cv. ‘ Qibaizhi’ A2
HRAREE 18 £ CRIEAR B WLZ 1), SRAERF[H] 2y 2019 45
(BL AR 6 H o T a)—7 H Ay, AR R I
H8—9 H) K FHAREFALEL A SR KT It A7 T 7 B2}
KEpBE 22 BEbn Al . B i X e O BERL R A
rh B 242 B IR R 0 4, B L o SR R
Y50k 5 3& [E] Thermo Fisher Scientific 24 7], FHEE . L85 N
it K At

x1 BEAMEKERER

Bk g T GG RS e
$1~86 T N:31°56'38";E:105°38'39" A HBZ
§7~812 W EN N:3412'01"5B: 113°34'32" HaiE QBZ
SI3~SI8 iR N:38°25'11";E: 115°19'37" JiJEN QBZ
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2 HAEEHER
2.1 #Hik@mBAENTHE

BV 5 DA T T R R R 50 mg, LA 1.5 mL
BLOE A 400 pL $RBOR (2055 B R L
J1:1) iR ETR AT 30 s 5, AR $2 30 min(5 °C,
40 kHz) , % 30 min(—20 °C), T4 °CF A 13 000X g
2900 15 min; BCEVEW, AT, PR 120 WL 2
(ZIESKMRRLE R 1 1) B3, IR 5 A5 min
(5°C,40 kHz) , FF T4 °C T Lk 13 000 X g 5.L> 5 min, JL
EIEWAE R
22 fEiEEH

{03 FE Jy BEH Cis(100 mm X 2.1 mm, 1.8 pm) ; LAZK
(7% 0.19% W) N sh A A, 2G-S B (R R EL Ry
i1, % 0.19% W 2 ) i sl AH B 1F 4746 B eI (0~3.0
min, 95%A—80%A ; 3.0~9.0 min, 80%A—5%A ; 9.0~
13.0 min, 5%A; 13.0~13.1 min, 5%A—95%A; 13.1~
16.0 min, 95%A ) ; i3 A 0.40 mL/min; #3440 °C; #F
HEE oA 10 pl.

2.3 RiG&H

K FIE 7088 A, T i A L (miz) Oy
50~1 000; &M %5 F He P IE 25 F-FLUH 5000V, 171 55
THLE R4 000 V, LR 80 V; 55 < 18 50
psi, BRI E 10 50 psi, AT ST 70 30 psi; 851
TS INARIR B2 500 °C ;s PRI RE R 20~60 Vo
24 HIBAE 5%

BB IR B0 B, 402,27 “2.37 T T (A3 A B
FAFHERE ST B A6 1Y B ARl T A2 2 b B R
{F- Progenesis QI " #EAT BLL o Uk 0 HU I AR 43 IR P
B (AR I WX 5, de AR 31— B R[] 0 ff L U
56 JEE BRI L P o S R B T 809% FLII ke 22 BRI,
PR T2 SR SERD o SR I/ INVRE it i A8 S AN AN R
KR AW FOH B ) — b 5 SO EUE H F 5 2
30T o K TUAL 3RS 0 B R AN ZE A 4 A R
(the Human Metabolome Database, HMDB) fk.2% /N5 1
BUH 2 (https : /hmdb.ca/ ) PEF T 4325 58 4328, ik 1 7
P i TP B L R s o S R A S A
SIMCA 14.1 #1447 TG Wi B i PCA FiA Wi B 1) PLS-
DA ,OPLS-DA £ Jt4t 531 , {1 200 YRAG 128 H 5511
HIEAG R Fa e . 5T OPLS-DA B 15 2] iy A5
T B M 52 (variable importance in projection, VIP) I
SPSS 26.0 FF AT e K A5 2 1Y PAE, DA VIP(E >1.0,
P<<0.05 i 40 R 22 5 40 s PRI 22 55 1043, FH SPSS
26.0 BT P RN L SR T IEVE RIS HT , LAKS £ i 15 22
SR AT
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25 BAEBEREMDTELTE
A3 HMDB A2/ N TR 2 1 7 B 2R Ak 52
7E 2 bR S P G e E H 41 Bl BRI, A
TR UM A 22 B fEIE B TR 195 iy
RN R AR 2,
R2 HEBEREBSEESER
BT AR

F5 . WA AR niz
X min

1 ﬁ’fﬂ% 13115 #%&Eﬁﬁﬁlf\]ﬁﬁﬁ?t%ﬁ CyHx0y 445,092 264715
) BT 14294 trans-grandmarin CisHigOs 337093060 109
3OEET L6501 AFEmE CHOs  163.038399 567
4 EEF 16642 T-LHEHECHERETE CoHi05 235059 122494
5 THT 1994 FEX CHO,  147.043 578095
6 FEF 20556 6MEEMTIENRE Col0,  235.024315 409
T FET 20718 3"-chloro-3"-deoxytriphasiol CoH,Cl05403.070 279 766
§ GET 20871 7-FH-6-HH-OH-1ASHM -0 CoHi0; 221,044 848 503
9 FET 21188 WEKE CiHO;  187.038362109
10 SEF 21793 apterin CoHu0)y 423129902 456
Il §FEF 23062 rutaretin 9-rutinoside 0, 615.193 206 633
12 fEF 2381 KERE CoHO; 191034 142 591
13 fEF 23381 SRR CaH0; 221045012819
4 EET 23607 #AEE CuHL0; 263.000 440453
15 SUEF 24507 8H-1,3-dioxolo[4,5-h][1]benzopyran-8-one CioHsO;  235.024 390322
16 THF 26080 marminal Cll0s 586,247 614 786
17 REF 2701 301, 1- AR R EE AR CisHi0; 259.097369 980
18 FEF 2900 FEnE CoH0: 207.064530373
9 fETF 28166 (TS CuHO,  247.024552 649
20 FET 29604 (R)-FMFES kb CuHx0y 519.145760433
A FET 3081 EELE CHO, 201017578356
N REF AT EETE CoH0; 411075386129
B ORET 3T REEHNE A Collu 05 437.145 806750
U REF 33906 9FBIEATEINGIRE CoHOs 231029451 941
35 MET 34091 HiEER Cut0y 423129827404
2% FET 34290 mukuozidiol CoH0; 669215743 354
7 EET 36559 IRAZA CHO, 229,048 14401
8 GEF 30 TREESERALEFTER CisHig; 305.103 044 645
29 GET 38104 (Y C.Hn0; 289.071919 646
30 FET 39142 5-EARHALNEEE CsHis 277106043 288
31 HET 41494 (R)-apiumetin CuHL0; 289.071 898527
N OEET 41520 AMAHE CiHu0s 287.090231787
3B OEET 4120 WTHNE Coli0, 217,048 712834
MORET 43185 FEEAMINEE T CuH0,; 535.182327340
35 EF 43185 9RHA-FEHAGIEE - HAE CisHis0y0 431040 862 736
36 FET 53303 aegelinol C.H0: 227.070987400
3 EEF 55313 d-hydroxy-8-methoxy-2H-furo[2, 3-h]-1-benzopyran-2-one C.HQs  233.043 408 687
B FET 56455 AYHE CHi0; 335.110 908 630
39 BEF ST9 WiiE Cl0s 539171172133
40 IEEF 59856 (R)-pabulenol CHi0; 573173518191
4 FET 84655 MRHEFTZ CHO: 163038395251

a: PR BRI (] 2524 5 A )
2.6 BEREMSWES RIS
PCA 7347 (#] 1) F11 PLS-DA 155311 (151 2) 11 x il
PR REAREIT 0.5, U W AR ILL5 R P g 5 [
TS I AR ol s SR AR DX a] A, LA i 5t
FE AR S s RE 20 B, U R I A B R
RWOMFEN 2257
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1]
X[1]=0.528 R*X[2]=0.116 Ellipse:Hotelling’s T2(95%)
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A W ABEE
1 | RSk
44
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s12@ Ss17 ®ss
0+ 533
— $101
il 16, @s6
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—92 o Sz’sz
—4
—6 r : :
—15 —10 —5 0 5 10

1]
X[1]=0528 RX[2]=0.0855 Ellipse: Hotelling’s T2(95%)

B2 MBEESBAENEEEENS PLS-DABHE

OPLS-DA 1343 EI WK 3, BB uESs R Bon, B
fi# BeR R°X=0.613,R*Y=0.981,0°=0.957, 1} ] OPLS-
DA BRLA B A HERf P T SEME RO GE T -

| EiiEra
6 | _EuiEkia
4
“Bs:
9 s15@ss
—_ S12
el .’1;;; o=
b 0 7@
g SH‘S'S
% —9 [ %) @ss
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1.000 21 % ([1]
X[1]=0.502 RX[1]=0.111 Ellipse:Hotelling’s T2(95%)

B3 mMBAESEEFEZRERS OPLS-DAEHE

2.7 MMEREAENEEZRERRSIHIE

B S48 FIIE R AL R 5 R 28 AT 23
RSG5 56.1%, G5 R ILE 3, FE23 PR E R K
25, 6 R AERT T S T e, A 1T M EAR
FA T e O e, e S AR R R LR E BT
TEP RS B S TABHTE (log.FC>2.0) .
2.8 WHMEREAENBERSH

RAEIraE R (- 4) BoR, 6 LB (S1~S6) R
Fy—25, 12 AR AT (ST~S18) By —5 ., X i A i &
Y 23 Py B R s o oA AR, AT T
(i QU EOPAI P
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®3 MBESHMBENEESREXERES

98 P Z R, (R T REZ 1 7 BRI S 4T
Horpo Pt AR HARRL Ul 2 HoR S & 200
G M7 I MBS AR I R A SR I A T
THERE MRS, AU SE E AL R LR Y
A 23 Bl PR S T AR 2 22 S, P 6 b
FEBL L R AR 5 B e, AR 17 PREAR v o i
o BEAWTFE A B, AL BOAR A A AT R o
L7 TR R T WA R T, AT AS
R—2

AW FE ST B XL H S8
F1 7RIS, AR R I 23 v LRI : 57 Lo R ARAF
X OB A S AR O, Horh S S A AT N R L
(R BTk AR R, ZEBT L H & B R 2 s TAR A, AR ]

5 HRAR P vIp logFC
| SRR <0001 1.268 2974
2 31, -SRI <0001 1125 0.738
3 trans-grandmarin <0.001 1227 0.545
4 [R4ii=E k-8 T <0001 1188 0492
5 3"-chloro-3"-deoxytriphasiol <0.001 1179 0.262
6 (R)-pabulenol 0.001 1.035 0.109
7 E(AITES <0001 1156 —0.130
8 RELE <0001 1.195 -0211
9 8H-1,3-dioxolo[4, S-h][ 1]benzopyran-8-one <0.001 L1173 =0275

0 KEEZ <0001 1.236 =029

11 Wk <0001 1265 —0.307

12 aegelinol <0.001 1.104 =0356

13 (R)-apiumetin <0001 1239 —0370

14 Wl <0001 1297 —0412

15 apterin <0.001 1301 —0.462

16 TGS T EEE R <001 1,065 —0517

17 SRR MR R 0006 1.108 —0575

18 R S Al <001 1.275 ~0.59

19 (R)-FHIRE 3 Rk <0001 1228 —0.655

20 marminal <0.001 1.162 —=0.670

2 Bz <0001 1270 —0.73

n TG0 H LA -0 <0001 1275 ~(.788

23 rutaretin 9-rutinoside <0.001 1273 —1.167

log.FC : 22 S A KO B, T 0% 22 S et it P
T /N T OFIR %22 RS FEAR 1 P 5 1 T

P ER ICRE
0 5 10 15 20 25
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S14
S16 —I

e | S10 II__
S11
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S12
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S17
S8

B4 MAESHEENBEESHTE

3 it

R SRR IR -5 250 T R A VAR O, AN R I 1 T
PR 82 ) 2 214 1 SIS 5 0 v e ke g P R —
Crh E A ) T R T PRI IR AR AR A 2
S AEAS [R] 3 D T (] G LR MR R AR O AR A
A A AT A5 R AR e DL 1) B B Fr ™ DA 2 351 2 1)
AT BRI F R AEA A BN SZES
AR ZH F I o 2 e (REAAR) KBRS AR 7 K,
WRE T 4 PR 5 I LE AR DNA INFE SEE] [ X 751,
S5 R IPTA FEAR Y O [A] — 5% Y, R B DNA 4r 48
SE H AN REAR 47 i e 19 o 35 5T 1 1 ) 4 50 A
(AR ) A I A 2R B AR AT DA ZR G0 s 55 R FIR b A 5]

ST
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