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WE: AW RAHLAFEEA TR (ARAMT ATAATR)ORFRS 27, 7% ARLZERM -w#
A - W HE B 5 4 9% ik (Ulira — high performance liquid chromatography — quadrupole — exactive mass spectrometry ,
UHPLC - Q - Exactive HF - X/MS) SR AR R EE i & FHX T RELAZNFE RS RERIE, SFA TELKEE K
Mo B AR e ROV B B SRR At AR 4 AT S 4 AT B A SIMCA SR AR xR 4 49 B 4% 34T £ R 44 A7 (Principal
component analysis, PCA) = iE 3 R 3 > = 3 3% F) %] 5 #7 ( Orthogonal partial least squares — discriminant analysis, OPLS -
DA) AR ¥E 31F ¢4 % ¥ 3% % £ 24 (Variable importance in projection, VIP) Fo ¢ #3676 it 8 F £k 3 16 69 2 FALF o5 &
J& I ZF B BT ERBATHN T E SN, 4R FEZE 6L MLFERS, AW L3 AN BaE 12 A R
EONZHEANZHRINHWES ANPCAHANWETLAAES SN FRAES L TRAY 2 L7 @
OPLS - DA ffik s VIP> 1 £2P <0.05 49 £ FLF RS 2 AN AP EZF RS L AE TR LAAFCEF R L ERASY
oSBT TR EEH TA TS, 4 UHPLC - Q - Exactive HF = X/MS 246 % A%t 54T A TR M6t T 4k 3
TR EF R mAFTLARETROGSGETEERAREEZGEELS .
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Differential Compounds Between Fresh and Dry Donglingcao[ Rabdosia rubescens (Hemsl. ) Hara]
Based on UHPLC - Q - Exactive HF - X Combined with Multivariate Statistical Analysis
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(1. School of Pharmacy, Henan University of Chinese Medicine ,Zhengzhou 450046 , Henan , China;
2. Collaborative Innovation Center of Research and Development on the Whole Industry Chain of

Yu - Yao in Henan Province,Zhengzhou 450046 , Henan , China)

Abstract; Objective To investigate the composition differences between the fresh Donglingcao[ Rabdosia rubescens ( Hemsl. )
Hara] (FRH) and its two dry products ( natural drying and vacuum freeze — drying). Method Ultra — High Performance Liquid
Chromatography — Quadrupole — Exactive Mass Spectrometry ( UHPLC — Q — Exactive HF — X/MS) was used to collect MS data
from Donglingcao| Rabdosia rubescens (Hemsl. ) Hara] compounds in positive and negative ion modes. The components were i-
dentified and analyzed based on the online database,local standard product database and literature. Then, principal component a-
nalysis(PCA) and orthogonal partial least squares — discriminant analysis (OPLS — DA) were performed on the collected data
through SIMCA software. The differential components between fresh and dried products were screened out based on variable im-
portance in projection( VIP) and t — test. Finally,the relative quantitative analysis was carried out according to peak areas of dif-
ferential components. Result A total of 61 compounds were identified, comprising 31 diterpenoids, 12 phenolic acids, 9 fla-
vonoids ,4 triterpenes and 5 other compounds. PCA intuitively showed that the metabolic profile of FRH and its dry products were
remarkably different. Thirty — two differential components with VIP > 1 and P <0. 05 were screened out through OPLS — DA. The

contents of the main active ingredients in the FRH such as oridonin and ponicidin were significantly higher in comparison to those
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in the dry products. Conclusion In this study, UHPLC - Q — Exactive HF — X/MS combined with multivariate statistical analysis

were employed to elucidate the differential components between FRH and its dry products, providing data reference for the rational

development and application of Rabdosia rubescens (Hemsl. ) Hara.

Keywords : Donglingcao[ Rabdosia rubescens ( Hemsl. ) Hara] ;fresh herbs;dried products; UHPLC - Q — Exactive HF — X/

MS ; multivariate statistical analysis ;differential compounds
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Z P i 5 T TR DR B AT R ZE S, i PR T G
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iR b 22 LHAT B ALY 25 28 TR 2 5 R T DU
FARAFI (1], (EA IR 1] O RG2S U S e — E R B
SlEAL S WAy 1 AR AL, #E TS B2 B MY 25 5, AT
L TR AR BT I B A I, 7 e
H2g A B BEAT LU A, T D BERRABAT T D 02 S S A
P, P AR E N RIE R Y KR Rabdosia rubescens
(Hemsl. ) Hara (434 [ & 43, SRRy oK 7 B 1P N H 4
a5 R N F s R 2 My — R 2 R A
2, A B ELAT W AR RE T RS DA SR TIAR, AT e R ) 22
SEET BRI A A T IR 58 R B A 2 AR e
(PO RE2G 5 5007 )04, S A BT 90 ~ 120 g, /K FIAUSR, 13
R IR . BUREIE R A h o T b
Y, IR MR HERSE AEWIESE A B PR
PR S Z R BIE T, o i S R R T E K
JRAF WA v R 3 (oridonin) 14 BE 2, % ((ponicidin ) X
A PR PR S5 2 b R 200 B 28 A S AR A R
P AR T 24 B S 0 2 A 4 o O IR Y
I AERIOC T HA A, SR T T i A B R AL 2 L ) R 58
AT 18 TCARHE o ASBIF S 308 5 e RUORAR — DU AT —
BB B 43 HE %4 (Ultra — high performance liquid chromatog-
raphy — quadrupole — exactive mass spectrometry, UHPLC - Q —
Exactive HF — X/MS) I HIHAR , 0 &0 Rl o b A7 4 %
fiE, 455 2 5e it - £ 853 3 #7 (Principal component analy-
sis, PCA) 5 1F 32 1 f5c /1> —. 3 1 51 43 #r ( Orthogonal partial least
squares — discriminant analysis, OPLS — DA) S 3¢ &% FL i i 5
TR 22 A2 LA, T3 22 5 o3 EAT IR R 84307, LA
ot 2 BT RN AR BRI S
1 ##

L1 0L 5 &
Q Exactive HF — X 523385 1% 1% ( 26 [E Thermo Fisher Sci-

entific 23 ) ) ; Vanquish # = FEEAH 3% 1% ( 35 [# Thermo Fisher
Scientific A 7] ) ,5430R FYAIG L 5 38 2.0 AL (12 [ Eppendorf 2y
#]) ;Lyovapor™ L — 200 1 B %5 ¥4 ¥ T 44 AL ( BUCHI /A ], Hi
+) ,ACQUITY UPLC HSS T3 {f i £ ( Waters, 2. 1 mm x 100
mm, 1.8 wm) ; Quintix125D -1 CN #5432 — L T-43 47 K-
(AL BEZ AL 2 A A BRA 7)) 3 £ (Thermo Fisher Sci-
entific A7, L5 : A955 —4) I fif ( Thermo Fisher Scientific /3
A5 A456 —4) B IR GR, LEMG IR Ak

1.2 #HH

2023 4 9—10 J [ 3277 X I 4 44 95 U5 1 SR 4 e 4 e
i, G v R 24 R 2 2 G B R A N R TR R
AN Rabdosia rubescens (Hemsl. ) Hara {431 385, BBREZ
PAETBCT T B P 8 2 R A T4 2 47 L B I 22 Tl e 4 3 )
s
2 FHik
2.1 FE&E &

A3 T 1) R I B AR TR () AT S % R T
PRIEARTT o BRIERY 3 ke B A 022 i TR 4K Uk v B 2 2%
JBT, TR K A3, Y3 3 A5y, — I TEM A T8 7 20 min f5,
PAFA R B (DLC - X) , F - 80 CykAET R, % — 1
TEXRFAT B ARWGF (W%, DLC - S) ; — {3 F - 20 C vk
TR 4 b5 AR S50 % w0 S A B2 R T R, T R
RURTHRHL - 45 C T %% T (% T4, DLC - D), f b 2
TR AT 4 3 12 M [IIIC S TR0 S A R 5
AR, 20 AR A A R AE VRT  IT  Z TRDE K A
P :DLC - X(g)/DLC = D(g) .DLC - X(g)/DLC - S(g) , 2
R KT N 3.2.2.7(/I 3.2 g A4 REEE
TG, A8 1 g AR FEMN Tl 52, 7 g YA R i g 1
Ja AIAREN 1 g AR EEIT ) o 4 XX 1 A B
FEAR Ao ORE TR RE A A TR R S =R AR, OF T
-80 CHAF, #H

HERET, HERAR B 25FE SR R 100 mg, LA K 239753 1L
FREBUN I i 24 BT 8 /R T I T ol ok . R 8 T
1.5 mL B0, A 1 mL 70% H BT, 8 J5E 1.5 min JF7K
A 90 min, [F 7540 VA R, B0 10 min(16 000 g,4 °C) B I
IHREERE 2 96 FLE L IEAR, IE R AR IE, KIERE# E
2 mL EP &, 55 T4, 3R 00 T B4 5 o A 300 pL
40% FEEEVE, WHE 1.5 min 1B 2], B0 10 min(16 000 ¢,4
C) L HCETHW, B, WS & 1Y &0 FAEAS IR A 1 S
BT HEREA (Quality control, QC) , H i — AR A 1 4> QC
R, T 0 0 A 23 A 2R e AR T ek 1 A E 1 RN B
N
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Waters ACQUITY UPLC HSS T3 & %45 (2. 1 mm x 100
mm, 1.8 pm) JEEIA R 0. 1% HER - KW (A),0. 1% H IR
CHEVEE (B) 5 P :0. 3 mL - min~"; 5 B PR AR JF: 0 ~ 10
min,5% ~60% B;10 ~ 15 min,60% ~85% ;15 ~17 min,85% ~
98% ;17 ~17.2 min,98% ~5% B;17.2 ~20 min,5% ; #1ik:35
C,# R 2 pl,

2.3 FigAe &t

Hi 55 2 TR (ESL) , 1E (ESI + ) (f1 (ESI - ) B 14
FHEAT— R0 G0 0T T B 1) SR 4R 5 W8 55 L e 43 1] O 3800 V
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2.4 BAEHAT

TEIE AR TR R SR AR A5 2 i1 J5U6 BT 35 £ 4 28 Prote-
oWizard $45 i mzXML 4% 5, 95 5 SR A XCMS B A 47 U %6f
FF O B I TR A T AR I e T AR, S AR 4 42 I Ak 5 ) 4 £ B
[f] ( Retention time,Rt) \m/z( #2271 10 ppm Z N ) .MS/MS  jilf
JH R AR (5 L T AR B v o B L RO
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1 ABRFACE IR AR I T A W R R R Y

peogy BB pen T i R DE DIC
W'z W'z (min) ppm k&Y DIC-D  DIC-S
% 1 188 180 5.7 [M+H-H0l+  CylysOs 0.8 347.19,39.17,311.16, 30118, 23.17  KuEMZ Vv Lo Lws
2 388 33089 7.2 [M+H]+ Caotag0s 1.6 28115, 20.16,327.16, 35.17, 253.16 AWt % v s 1w
305 W 15 [MHH-2H,01+  Cyllyg0s 0.5 39.17,28.17,25.17, 2114, 2313 FEFHEA
4 M6 WL 59 [M+H-H,01+  Cytlyg0s 12 %7.19, 31116, 8115, 299.16, 39.17 Bl EEALEE
5 X090 365.1967 6.9 [M+H]+ Caoag0s 16 347.19, 30118, 133.06, 39.17, 283.17  npipp g
6 40189 9.8 57 [M+HCO00]- CapHag0s 0.2 363.18,345.17, 907, 327.16, 190.03  FEibHER
7 %LI69 L1662 48 [M-H]- CaplagDs 0.8 361.17,200.15, 3116, 313.14, 33.16  Figps
§  30.19%8 390957 5.5 [MaNal+ Cao3g0s 5.0 38.19, 371,18, 333.17, 97.29, 3%0.2 R
9 X519 35.19%0 6.0 [M-H]- CaoHsg0s 1.8 365.2,273.19, 255.18, 317.18, 225.13 THREEEK v e |xs
0 331805 331809 6.0 [M+H]+ Caollaels L1 33.18,299.16, 8115, 35.17, 3118 /NHAARE C v | i
I 5069 35000 7.2 [M+H-H,0]+ CagHag0s 0.5 35.17,327.16, 81,15, 29.16, 309.15  KEFEEZB v EY |
R M0 M 7.0 MeH-H01+ Gyl 0.5 345.17,327.16, 28115, 29.16, 269.15  [afIBEEELA v ! 1
3 071487 297.148 7.2 [M+H-CHgOs]+  Cytpg0s 0.8 297.15, 251,14, 279,14, 269,15, 145.1 INFEREE B v e |s
4 A 473 72 [M+FA-H]- Caolagls 0.6 361.17,34.16, 125.1, 211.1, 149.06 REHHED
15 BLO6  BLIe 70 [MHH-H,0]+  CyHy0s 0.1 31.19,295.17, 313.18, 283.17,267.17  Elffusanin A % s+ 1w
16 35197 %5.97 48  [M+OH]- CagHs05 0.4 365.2,317.18, 347.19, 299,17, 309.18 FREE v lssx I
7 BLIS  BLIS 108 [MeH-H0]+  CyHyg0s 7.0 BL19, 31318, 3219, BLO, BLE  HAKERZ ]
1839010 39.210 7.2 [M+H]+ Caolzo0s 0.1 319.23,28.21, 301.22, 105.07, 13109 Inflexarabdonin J v | lxx
19 .25 2206 151 [MaH-jH01+  CyHy0s 1.0 283.21, 107.09, 175.11, 91.05, 105.07 EHRE ] v | Lxx
0D 43.20%  403.2000 6.2 [M+Nal+ (yH30¢ 1.3 403.21, 403.09, 385.08, 313.1, 295.09 hebeirubescensin J
A 402541 4102549 125 [M+NH]+ Caotr06 2.0 315.2,297.19, 333.21, 269.19, 287.2 hubeirubesin A % | i
D000 1000 128 [M+Nal+ CoyHz,05 L4 457.22, 33718, 397.2, 15111, 438.22 rubescensin E
BoO3SI9%9 315093 9.6 [M+H-2H,01+  Cyplo0s 1.4 315.2,297.19, 257.15, 285.19, 105.07 Rabdoinflexin B
U WS 3BAT 49 M+H-HO[+  Cyl0s 0.7 333.21,28.18, 22714, 29019, 267.17  isolushinin C
5MBR MBS 105 [M+H]+ CapHg0y L1 304.28,2%.26, 303.23, 285.22, 118.00  mbesanclide E
B .00 08 109 [MeH-H01+  Cylys0y L4 299.2,23.2, 197.13, 199,15, 145.1 isolushinin A v | |
U 43099 43193 94 [M+Nal+ CyoHy0s 1.0 413.19, 353.17, 205.09, 189.09, 9105 jianshirubesin K
B 6LIA9  %L16B 8.4 [M+H-H,0]+  Cyly0, 1.0 33.15, 133.06, 27.15, 36116, 315.16 KIS v ! t
B3I 3BT 109 IM+H-H01+  CylayOs 1.0 343.15, 9.08, 315.16, 325.14, 297.15 BUEETE
0 WIS MISS 9T [M-H]- CaoHag0s 0.4 348.16,35.14, 149.06,297.15, 31516 {EIZB vV | |
3 MLB ML ILL [M-H]- Capls0s 0.3 343.16, 297.15, 228.08, 343.25, 206.9 BUEETE
e D455 4530 144 [MeH]+ Caotlie0s 3.0 455,35, 189,16, 49.35, 95.09, 203.18  3,5- -0 -WEEAE TR
BB 4B S [M-H]- ColisOp 0.4 149.01, 179.03, 135.04, 3104, 293.03 %5570 v 1 B
B0 197.044 29 [M-H]- CoHyo05 18 135.04, 123.04, 179.03, 197.05, 134.04  fiBZ v K |
3 Im.08  1m.048 52 [M-H]- CoHg0, 2.9 135.04, 179,03, 134.99, 179.06, 91.05 AR v Lex s
% %L0O2 361095 42 [M+H]+ CygH 1605 0.7 163.04, 135.04, 181.05, 145.03 EHEER % K 1
1303 1BLM 45 [M-H]- CHe0s 7.0 93.03, 137.02, 93.03, 136.89, 93.02 ki v Lo |ws
B 10.08  10.08 42 [M+H]+ CsHg0, 10 137.02, 128,95, 169.05, 146.96, 169.1 P A=Y B S
¥ L% LB 62 [M-H]- CHe0, 70 12103, 93.03, 108.02, 132.2, 92.91 4 - R
0 195.0655  195.068 7.0 [M+H]+ CioH1004 1.5 17705, 145.03, 117.03, 149.06, 163.04 Pl v K 1s
4 09 350034 3T [M+H]+ C16M1506 1.5 163.04, 181.05, 355. 14, 135.04, 145.03  JFAARE
0009 49128 8.6 [MeH-H,0]+  Cyly0p, 28 49.12,455.13, 27104, 5107, 43,12 BERD % Tex Tax
$ BT B304 38 [M-H]- CHe05 5.6 137.02, 136.02, 108.02, 109.03, 93.03 5L
=ik Mm% 49357 180 [M+H-H,01+  Cyllg0y 0.7 439.36,%.09,325.29, 109.1, 121.1 LN
45 45355 45536 155 [M-H]- Caofig0s 24 455,35, 113,83, 455,51, 113,85, 407.33 el
4 49355 490.3519 156 [MH-H0]+  Cyllyg0s 1.0 19118, 203.18, 439.36, 189.16, 249.18  FERAR
4 45305 453581 138 [M+H]+ CaoHic0s L4 437.34, 409.35, 205.16, 107.09, 175.15  FEEIRR
R 8 4530 453 167 [MeH-H0]+  CyHse0, 0.9 425.38,9.09,233.19, 107.09, 121.1 Ak i
49 W0 WO 73 [M+H]+ Cy5H,006 1.3 269.06, 241.05, 153.02, 135.04 KEEE % | 1
50 BLOK  BLOA 89 [M+H]+ Ci7H405 22 33108, 200.05, 298.05, 316.06, 136.00  FKE v R
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EE 3 AU RAL A L S B R R BT A R S LS
‘ RN mE Y i ., 8 DC-Xu DC-Xw
hi% » i (i) ik f S . “HET fuimsts P T
SU%Lo  6Lm2 97 [MeHl+ CgHiOy 08 36109, BLO4 3303, 197.0L, 46,00 457-SEIE-368-SHEEE V| |
ORI B0 48 [MeH+ G0y L6 283.06, 313.07, 3307, 367.08, 397.09  SE
B OW0B  BLES 54 [MeHl+ o G0 04 28706, 13,02, 12003, 165.02, 23,05 Il
S0 L0885 [M+Hl+  Cisfli0s 13 27L06, 27017, 13,02, 7020, 119.05  JEE Voo s |
5 L0 WL 85 [M-HI-  CisHipls 0.6 27106, 119.05, 1510, 107.00, B.03 Ak Voo les o L
% WOR  BLBG 63 [M-H - CsHple 03 15.02,259.06, 28706, 177.05, 150 AR Voo L s
ik SOMNOM L0821 [M-H]- CioHigNsOs 0.6 150.04, 282,08, 1300, 108.02, 16.03 Voo les o s
81004 10060 09 [M-H]-  CeHip0g 39 19.06, 161,04, 99,00, 117.02, 15.00 I
% BLOB LS L6 [M-Hl- GHNO, 54 15103, 108.02, ISLOY, 126,03, I0L02  HER Voo les o L
60 0T 140660 22 [M-H]-  GGHpNO; 23 102,05, 100.08, 144,07, 126.05, 100.08 4 ZERHTHA: Voo lee o L
6 B0 130 L6 [MeH]+  GHN0, 28 13.3,9

HE VR BT AR REME A (VIP > 1, <0.05); | TR DLC - X Al 5 AUAME DLC - D DLC - S ffiad Wi OB IRAUTHATHUL # P <0.01, %  P<0.05,

SIMCA — P 14. 1 %t ( Umetrics, B i) #E47 J5 W55 iy PCA 43
Bt , 52 e T 44 v B AU 50 B 1 T A4k, R Bk 3 ah b iEAT
OPLS - DA 4347, 43 2IXF Bi i S — plot &5 L VIP > 1 il ¢ £ 35
P <0. 05 AR i 8 5 sl T4 v B 22 T FE AL 2F B 5 OF
JEL MeV 4. 8.0 BAF AT A B RIS, BOULMb S 7R 25 5%
A3 AR E i TR AL W A A RIS L
3 R
3.1 An¥EMFR,LEE

WA VR B 5 5 T 4T UHPLC - Q — Exactive HF - X/
MS 4387, SRAFIE B 8 T =0T AR i 0 2 TR I (B 2)
FEAHTR) B TR T, AN IR A 2 Ak A5 AR B L0 5 A A
25 RN R T HE (m/z) , R RE A (MS/MS) {5 &,
SER I L LS E AR E] 61 R b S, s s A 31
A AWML E Y 12 4, =i G 4 A, e a9 9
A HABA AW 5 A, BIR L EMEE LR 1,
3.1.1 Z#ERiesmes i DMLAEY 1 4w B H K (Orido-
nin) A A G220 G S S AR, 7R TE B TR
ORI B > T B TN m/z347.1857 [M+H -H,0] +,
3 F R CyHy O, , TE BT 51 REAE I T 4k 2L 2k Wi 43+ H,0
S, T — R R B Fm/2329. 17[ M + H -
2H,0] + .m/z311.16[ M + H-3H,0] + ,301. 18[ M + H -

100 32917 34719 = =

90

80

311.16

AR RE

301.18
28317

10507 281.15
119.09 149.10
197.10 29543 255.17

A ” I ‘

L
100 150 200 250 300 350

348.19

2H,0 - COJ +, SR 5 2k — 4 F H,0 KB A m/z 283. 17
[M+H-3H,0-CO] +,ZEYH g 2AF1T 45 Oridonin
— B TR A R B R R WA 3,

3.1.2 BrER kb ST XIMEAWINEA L - —i
AT PRI S BRI N TR AR L B 36
PR IEFFER (Rosmarinic acid) Sy il , 76 1E B FRE T 4 75 F
Wk m/z361.0922 [M +H] + , A 224> T2k CoH,0, [
P F B m/z[ M+ H - C,Hg O, | +181.05 [ mirf 2 2 7 i
R ARIGIESE I LW 73+ H,0 8 2R m/z[M + H -
C,H,0, - H,07]163. 04 fl m/z[M + H - C,H,0, — 2H,0]
145. 03 %A A1 Jo 3k 25 B BRI AT 9 — 5 LKL 4
3.1.3 =i Eteemei e LAbEY 46 BER IR (Ursolic
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