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Abstract: Objective Corni Fructus (CF) and its processed products (wine-made and salt-made) were widely used in clinical
practice. The chemical components of them were systematically analyzed to elucidate the differential constituents between crude and
processed CF. Methods A sensitive ultra-high-performance liquid chromatography quadrupole/time-of-flight mass spectrometry
(UPLC-Q-TOF-MS/MS) method coupled with global natural products social molecular networking (GNPS) was used to totally
analyse the character constituents of CF, meanwhile, principal component analysis (PCA) and partial least squares discriminant
analysis (PLS-DA) were applied to find the chemical markers for differentiating CF and its processed products. Results A total of
117 chemical components were tentatively identified through comparison with the control, database matching and GNPS molecular
network analysis, including 44 iridoids, 22 tannins, two triterpenoids, 19 flavonoids and glycosides, 21 organic acids, and 9 other

compounds. Among them, 12 components were reported from CF for the first time (including 9 potential new components). A total of
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32 chemical markers were screened by PCA (R%x=0.888, (%= 0.647) and PLS-DA (R%x=0.858, R?*y=0.92, Q?=0.763) analysis.

Conclusions

The chemical components in water extract of CF were analyzed comprehensively to lay a foundation for its

pharmacodynamic material basis and quality control. Moreover, a comprehensive analysis of the differential constituents between

crude and processed CF provided technical guidance for the clinical rational application of the CF and its different processed

products.

Key words: Corni Fructus; processed products; UPLC-Q-TOF-MS/MS; global natural products social molecular networking; differential

constituents analysis; loganin; morroniside; sweroside; gallic acid

W28 Corni Fructus IZSRHEY) L2 81
Cornus officinalis Sieb. et Zucc. [T ERBARA, 7=
Fivh. BEva. HON. VIR, WL, fERHEE.
HARMA AN IR T (FRAREZ): “1L
BRI, 0 FAVR. BB, H=M, A
MRAE & 7 R, 1l 2k Ba R AL 4t 1) 44 Bk b 2
PG4, PR, PRERIE, NSRS 2, b
s, WORBE B DIR, HTRITE RS, &
A, Sk#®Hg, A5, HFEEFH
MRS . BRI, ISR, FEMBRIE L =ik
G2 MR DA TR R Ll 2R g B M
B RERE. P, e RS2 M EER . I
A Ch 2y df LR BRI TR A T 2
B, WA TER . WA, A%, BillRE
BUONEEERA, )T RS XONEA T S NS, ImIR
b R T SRR AR B 1L 2R B R ]
W) B A T 7 55481 A2 BR 43 1M 2% (global natural
product social molecular networking, GNPS) &% T
JRIEEARGEAL) R o, R
SRV — TR AR W R B A AR Z BT (5 B
TR, BT . GNPS A A BEE
TR, RSEF Node B B RE A F LA
Yoigeo (RIS BT oROR B P AR AE, AT DA, A
M BERH T R R &, CH RS
AU SR IR BA B BACH . BRI AHT 78 & o
% H] UPLC-Q-TOF-MS/MS 44 GNPS 4T/ £% 45
AR R BRI AT 25 o3 i, FFERH 204
THI7 10 Ll 2R B K F AR ) ot (1) 22 e VR 0 1R AT 93
BT, DA N AR () £ FEE AR 5 1L 2% B B A [R) |
[F) 22 S B O3, 9L R B Im PR & 3R R AR (R EOR TR 2
1 EERG
11 Y&

Triple-TOFTM 560084 = H PY 2% #F K A7 I [1l i
W (EE AB SCIEX 4w, FHAEH LC-30AD
i R AR 3k . H A Shimadzu A H
SIL-30AC Hsh#tFERR); Milli-Q #4ik R48 (E[H

Millipore A @] ); A4 DD-5M KIE SOl (Ll
IR DM A FR AR D RIS O M ST
AR AT Sartorius FEEZHH+ 5502 —KF
(ZF/REFRR GAH R A,
1.2 RAFI5RS

B LC-MS FHEEM IS (A, EE
Bl GRARD, HEE (%, %£E Fluka 2
A ANARAFE A Tal T RE TR R
RN . KRS ERTE (LS RPI81112). Ja 3¢
H (k5 RP180506). FEifH (fit'5 RP181024).
RE R (Hit5 RP190115). W& TE (L5
RP190162). /%1 (#it5 RP190213) Alffit iz & (it
5 RP190602) 340 H T 8 22 1A et A BR 4~ 7l
0 IR T B HE KT 98%.

tIZE8E (Cor, #it'5 190401211. 181103291 .
180200361 ELfilllIZEEE (Ycor, #it5 190504271,
190201811 . 190401251 ) F1iF§ 85 A1 CJcor, #t*5
180507117+ 180200971, 190405171 A [ HeZE 241,
WA PR AT, 287 P R 24 K b 24 2 5 S
Az e MR RHAYIIZESE C. officinalis Sieb. et
Zuce. [T A 2 [ 24 1) 2020 SERRFH 2011
SERR T ARERAR A IRHEE) R A%, RS
TRAFLET M HREEZG R 2 222 B RN S0 =
2 Fk
21 BRAIHE
2.0 AEEEER IS Bl g e A
Bl IR T % 30.0 g, AEEEFRE. AN 1 L 4l
KIRI 30 min, 7K 2 h HIBUKATR, HaE,
R TEE R L IRE, B2 RIER, &
> (4000 r/min. 15 min), i HERIREAE 24 300 mL
Jahn 3 £ 95% CBEUURE, T4 CIKFEERE 24h, &
> (4000 r/min. 15 min), EIERLE 50 Cl/Eik4E
BRFPIRES, AR FOOR TV, SHREE.
BUREE R, F 80% /K T il sl ik FE 418 50
mg/mL RS R85, H 0.22 pm TFLIEE JE
i, BRI
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2.1.2 WRRSVAER RIS B ERT . B SR,
DO RERER. R TR, AT AN B F O IR
&, N 80% F B B /8% 0.02 mg/mL )
TREVI, VB BRI TR
22 D&M
221 @i%%MH  ACE Cis i (150 mmX2.1
mm, 3um, /T MFEDTRFAAERARAFD, A
& 0.4 mL/min, PDA Ay KH4Hi, i 30 C,
AR 2 uLe LLOHERTBIAHE A, 0.1%H K N
A B, BEEEVEHL: 0~5min, 5% A;
5%~10% A; 15~18 min, 10% A; 18~25 min,
10%~15% A; 25~30 min, 15% A; 30~38 min,
15%~20% A; 38~41 min, 20%~25% A; 41~42
min, 25% A;42~50 min, 25%~50% A; 50~55 min,
50%~70% A; 55~60 min, 70%~85% A; 60~62
min, 85%~90% A; 62~65min, 90% A.
222 KM HEMIEE R (ESD, RHIE.
B P R BRI R IR, 3475
WA IE). B 7% L (ISVE): +5500/-5500 V;
ISR (TEMD: 550 C; SR K/ (GURD:
241.3 kPa; Z4k"< (Gasl): 379.2 kPa; 4l (Gas2):
379.2 kPa; fE#EHAL (DP): £100 V; hifEREE
(CE): %30 eV; MHEREHA (CES): 15eV; BT
FEBGER (IRDD: 67 Vs BETRIGEEE (IRW): 25 V;
IDA ¥ & i RAEEEIT 100 cps [ 8 M mlisE T — 2%
g, R ERTEE m/z 100~1200.
2.3 WEBIRES

{3 Fl Peak View™ #/4 (Ji4s 1.2, AB Sciex)
X 2R R e S AT e A . B, T
for 28 AH ¢ STk A AL 2 FOHE W s ( CNKI .
Chemspider. Web of Science. PubMeb Al SciFinder
), BB SYEIEES, AL T
KA LR S5, AR E S N3 Peak
View™ 8441 XIC Manager # %S H bl & 403047
UEESZEANILIC . $EI SO E A0 R : XIC 58E (XIC
intensity) >50 counts, S/N>10, [Afi &R Z7FE
(isotope ratio % difference) <20, JHEi%Z (mass
error) <1X10%). &UHER, TIBESILE
VIR SR S B F R AT VT AL, R DT
FER T 75% HR VS 247 A2 A B 25 5 AE
B R A TE R A
2.4 GNPS MEHIZEL

Fie “2.27 WUR R S&AFRERE, RIGIE. ST

5~15 min,

BRIl 2K B RE A TR AR BRSOV
UPLC-Q-TOF-MS/MS - # Jii it e, @ik MS
Convert B F #6305 F H FileZilla FTP Client ZEH: 4%
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IEA B AR 1L ZE BT GNPS 4%, F5IRA X
FE i R b R M AT UL G s B 4 A AE
Cytoscape 3.6.1 3 i 4T
25 BIEIERE. RIE. 13—
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TREAISIE] 0.01 min, R K/MREIFE] 115 min, i/
Jifar LU B JE 5 scans, WRUKHRIME 100, W5+ S 40k
B REWAZ 0.2 min, Fifb2EZE 1X107°%, 38
WESEE PR £ DT 6 MEAT B, Fokig
0 H 8000 £AbHEnf5RIER, WERFEL LA
VIR OR BRI TR m/z S5 2., LA KESVRE, 7
AR AR IZE . AR AR IR (/)N
PASCTABERE BRI ARAE 80% LA L1 [FZHFEA
I, BRI HIE “80%” JRIGIRE, P TIEIAR
IVA—1 A3, B 5E O EiE bR L A 3
2.6 ERSOMAZ TGS

FIH SIMCA-P 14.0 A5} R aGIERA R #1722
JCGTH T, R4S Parato B, AR K
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B, VR EEAH . Ehi LR B A PCA B, @
WYL SR FER RN, EUHZRIA LA &
HAN[FHH] S A A2 sy 22 s T s 1 45w B
/N3 B 43 BT (partial least squares discriminant
analysis, PLS-DA) HHATH W& RIEIE S, H—F
i3 S-plot. PLS-DA R rh AR & AC A EAE (VIP
B, BURMEFTEREE) KT 1.5 NinFHE TRz
O AN TR ) ot RV AE 22 AL S
3 FEREN

fiz “2.27 WUNKCIN SR A ERE, 3R19 UPLC-Q-
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(B 1. JEik SR bt B ZEVC RS 434 A
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Fig. 1 Positive (A), negative (B) total ion flow chromatograms of water extract of Corni Fructus by UPLC-Q-TOF-MS/MS

%1 %ETF UPLC-Q-TOF-MS/MS #1 GNPS £ EHLZEHETH I EFER

Table 1 Characterization of component ion information of Corni Fructus by UPLC-Q-TOF-MS/MS and GNPS

4% wmn pEh od KMERE BT it
(mlz) (mlz) (X107

1 1003 CiHeOs  149.0092 149.0093* 0.89  149.009 1, 130.999 4, 105.020 5, 103.005 1 AR

2 1102 C4HeOs  133.0142 1330145 161  133.0133,115.003 3 FRRY

3 1459 CsHiuOs  205.0718 205.0726* 4.04 2050384, 187.026 2, 161.050 3, 1450150,  ZEFRIFHEHN
143.036 4,125,025 0

4 1605 CisHigOn 3310671 331.0673* 083  331.068 3,271.047 0, 241.035 6, 211.024 3, 3-0-% & Fi-p-D-wi & )
169.014 8, 151004 4, 139.003 3, 125.024 4

5 1.864 CsHsOs  147.0299 147.0300° 055  147.0321,129.019 8, 114.999 3, 101.026 6 TR R RO

6 2032 CuHisOn 3610776 361.0781* 115  361.0769,343.0675,325.0549,301.0571,  7-0-% & T Bk-D-5t K FRHES)
271.044 7, 241,035 0, 211.023 1, 169.013 5

7 2087 CHeOs  169.0142 169.0144* 081  169.012 8,125.023 8,107.014 2 BEFRIIE

8 2088 CeHeOs 1250244 125.0247° 258  125.0256,107.016 4 5% F RS RS 04

9 2199 CoHuOw 483.0780 483.0782° 031  483.0812,447.0699,331.0695,313.056 1, W& TEAE LI RHAHNI
211.025 0, 179.032 7, 169.013 2, 125.025 2

10 2610 CigHuOw 377.1442 377.1443° 016 377.1446,331.076 5,313.059 5,215.0925,  8R-hydroxy-10-hydrosweroside B
197.080 6, 179.070 3, 153.054 7 8S-hydroxy-10-hydroswerosidel'®]

11 2766 CyHnOis  633.0733 633.0756* 358  633.0777,481.066 8, 331.069 7, 300.999 4, 1-0-% B T EEHE-4,6-0- N B AR B — W
275.0197,249.040 1,169.014 8 H-p-DAHHIFES 1-0-K 8 TBEHE-4,6-0-

NP BRI R Z B - D7 2 )
12 2850 CisHuOs 3291231 329.1217° —4.18  329.120 3,311,131 2, 293.123 4,283.1375,  meliadanoside B 3%

265.124 8, 247.114 0, 229.103 3, 211.098 9
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13 3254 CiHiOw 3310671 3310675 144  331.0689,313.060 1, 271.043 9, 241.046 2, 1-0-1% &1 B;-B-D-7 & FE 02
169.014 0, 125.024 0

14 3413 CyHxOw 4830780 483.0787° 146  483.0803,331.068 8, 313.0572,169.0138,  2,3-—-0-% & TBt-p-D-# & Fi HF s It
151.000 9, 125.024 5 3 S

15 3857 CeHiOs 1610455 161.0457* 114  161.048 1,143.036 1, 115.040 2 Z AR

16 4200 C/HeOs  153.0193 1530196 154  153.0191,109.029 8 JR)LIRERER 3,5- ~ ALK R

174 4621 CrHasOu 4261970 426.1966° —-0.87  426.1889,247.118 0, 229.107 4,211.096 8,  CO-1¢
197.081 1, 169.086 0, 151.075 9, 133.065 4

18 5234 CuHnOn 479.1184 479.1196% 260  479.1228,317.068 4, 299.057 3,281.049 6,  F-117
255.067 9, 237.056 7, 119.032 7

19 7.159 CrHuOu  405.1388 404.1319° —0.79  405.173 0,243.085 6, 225.075 4, 207.064 2, 10-F L K 8
181.048 5

20 7898 CyHnOis 6330733 633.0752* 286  633.0773,463.0579,360.992 6,313.0489,  2-0-1% & T-Br-4,6-(S)- /N R E:BE K — WP BE
300.996 8, 169.018 3 He-D-HE R0

21 8525 CiHuuOs  347.076 1 347.0775¢ 395  347.0773,329.068 8, 303.086 4,285.076 8, i Jf &-7-0-HI 1
273.074 6,259.061 7, 244.039 0

b)) 9256 CxpHiOw  567.1931 567.1941° 184  567.1920,507.176 8, 477.162 2, 4471524, cornusglucoside F2)
405.138 3, 315.105 3, 285.097 1, 243.086 6

23 9471 CiH2On 4051391 405.1392°  0.10  405.141 8,373.120 2, 355.104 2, 243.087 2, A H L 08)
211.060 0, 193.049 5, 167.034 4

24 9.802 Ci7HxO10 389.1442 389.1444> 045  389.1779,371.1650,339.1017,227.0908,  7-H A LK
209.081 2, 195.065 2, 181.087 0

25 10067 CisHxOs  317.1231 317.1210° —6.70  317.1205,271.193 8, 203.053 6, 185.0428,  tachioside [} 5744 f£L4]
163.039 3, 155.067 0, 143.030 4, 127.036 6

26 10361 Ci7HzOn0 3911597 390.1526° —0.54  391.194 6, 341.123 0, 229.109 7, 211.097 0, LB AF (A 23 A
179.069 8, 161.060 5

27 10466 CigHOr0 3771442 377.1446> 088  377.1323,359.134 1, 341.122 7, 215.091 9, PR
197.081 1, 179.070 6, 151.075 4

28 10467 CiHnOs  359.1337 359.1337°  0.07  359.1335,341.124 0,323.112 2, 197.0815, T SE4 7 RM M
179.071 2, 161059 7, 151.075 7

29 10801 CuHaOn  785.0843 7850873  3.88  785.0916,633.079 3,589.085 5,483.076 5, ' H 5K Isi 6 R My 404
300.998 9, 275.016 9, 249.037 4, 169.013 7

30 11301 CisHaOn  405.1402 405.1404* 040  405.142 6,373.115 2, 359.078 8, 243.086 3, Hiti&
225,078 0,213.076 8, 179.034 1, 155.034 1

31 11064 Ci7HuO10  389.1442 389.1441° —0.40  389.148 3,357.118 5,339.106 6, 321.093 4, o
227,091 3, 209.081 1, 195.065 8, 181.086 2,
177.054 8

3 11067 CuHuOs  227.0914 227.0912° —0.99  227.0914,209.080 6, 195.065 2, 177.0547,  F/KHi#H 508
167.069 9, 155.033 6, 149.059 7, 139.039 2

33 11450 CxHxO1s  483.0780 483.0782* 046  483.0812,331.076 1,313.056 0,271.0457, k& FEEEEBH B RHADS
241.0370,211.026 0, 193.013 4, 169.012 8,
125.026 7

34 11746 CHiO16  567.1931 567.1944* 232 567.198 4,531.013 2, 507.179 6,477.1657,  cornusglucoside E2)

447.155 5, 405.140 4, 285.098 6, 243.086 2
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4% wmn pE on KMERE BRET ot
(mlz) (mlz)  (X107)

35 11.894  CoHsOs  179.035  179.035° 0.11 179.0351,161.0255,135.0453,117.0354,  WnERRls)
107.052 1

36 12717 CaoHxuOws 483.0780 483.0785  0.94 483.0809, 465.070 7, 439.090 5, 331.067 6, A TR A B O R A )
313.056 8, 287.078 1,271.046 8, 241.035 5,
211.021 9, 169.014 1

37 12774 CieHnOo  357.1191 3571191 —-0.11 357.1211,177.0554,162.0316,149.0055, BT XK E S F A
113.021 8

38 12986 CyHuOis 635.0890 635.0909°  3.03 635.095 7,599.080 6, 483.079 9, 465.070 0, 1,2,6-=-0-5% A3 Bi-B-D- 1 % B 11412
421078 8,313.055 2, 295.044 2, 169.013 4

39 13265 CrHuOn 405.1391 40513900  —0.44 405.143 6,387.156 8, 243.086 6, 225.071 8, SHHREREHFHI
211.059 8, 165.054 9, 151.038 3, 125.023 4

40 13303 CisHasO10 3911597 390.1526° 037 391.184 8,229.106 9, 211.060 9, 193.050 4, BT[R5 A
151.039 6

41 13328 CigHnOn  389.1089 389.1093*  —0.19 389.110 1,345.121 4, 209.046 3, 183.067 0, RAE SR
165.055 8, 149.072 0, 139.003 8, 121.066 4

Iy 13.986  CisHxOs 3271085 327.1090°  1.35 327.1092,280.8692, 165.054 6,147.0448,  meliadanoside B('")
119.035 8

43% 14373 CauHasOwu 4931550 493.1546°  —0.99 493.268 6,475,147 5,457,132 8,439.1249,  C0-2¢
421.114 5, 403.108 0, 385.099 9, 359.135 1,
215.091 6, 197.081 5, 179.070 1

44 14579  CxHnO1s 4830780 483.0786* 111 483.0838,331.0711,313.0569,273.0850, R T 4-0-p-D-(6-0- % & T BEAL)-HH
169.014 3, 151.005 0, 125.024 0 HEH AR

455 14675 CuHasOu 5221800 3522.1800°  —-0.96 522.2229,505.153 5,455,153 5,279.068 7,  CO-3@
227.091 8, 195.0573

46 14983  CpHpOws 5211865 5211865 0.1 5212192,475.1381,359.1339,197.080 7,  logmalicids A B logmalicids B?2
179.070 2

47 15765 CaHOx 953.0902 953.0957*  5.82 953.1020,909.110 8, 785.092 5,765.063 6, il FXU
543.074 8, 483.074 8, 425.015 5,300.997 4

48 15822 CuHxOn 785.0843 785.0888 568 785.0930,633.076 0,483.080 2,300.998 9, B T K1 [/ Rkl
249.039 5,169.013 8

49 15967 CyHuOis 635.0890 635.0917° 432 635094 0,483.080 2, 465.068 2,331.0709,  34,6-=-0-% & THLHE-p-D-H & HHE
313.058 9, 295.045 5, 169.014 1

50 16492 CyHnOis 633.0733 633.0753* 3.3 6331062, 615.103 3,483.0770,481.066 0, 7Kzl DU
169.013 4

51 16.506 Ci7HaO10 3911599 391.1598>  —0.28 373.1527, 359.135 7, 341.123 5, 229.107 3, 8K T HEW
211.096 9, 197.080 2, 179.070 3, 151.074 7

52 16626 CrHaOn 389.1442 389.1446° 097 389.176 6,371.1771,227.090 8, 195.0651,  Z4¥F 4 H 0
177.053 4, 149.058 8

53 16829  CisHioOs 2710601 271.0599°  0.65 271.056 4, 243.069 4, 215.066 2, 197.0673,  apigenin |7 7Kg {£14
153.0212

54 16917  CigHnOs  359.1337 359.1335°  —0.39 359.1328,197.080 3,179.070 3,151.0749, A 3Eifi4&
137.060 0, 133.065 3, 127.039 1

550 17446 CxHxOn 4752150 4752147°  —-1.01 475.1442,457.132 3,439.1255,421.1130,  CO-4@
355.102 2, 309.138 8, 197.080 5, 179.070 0,

56 17477 CoHsO;  163.0401 163.0402°  0.82 163.0387,145.027 6, 119.050 3, 104.027 4 g e
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574 17785 CaHxOis 5231650 523.1652°  0.83  523.1218,505.1423,487.138 1,473.130 7,  CO-5¢
455,115 3, 427.125 7, 409.106 7, 229.099 1,
211.099 1,179.069 3

58 17885 CuHuOy  325.0565 325.0568 092 325.0574,193.050 4, 178.026 7, 149.060 7, VN R . g L4200
134.037 5, 117.032 5, 103.005 1

59 17972 CigHnOy  359.1337 359.1340° 099 359.1337,341.124 0, 323.116 4, 305.104 4, B FH A Rk
197.081 4, 179.070 9, 161.060 2, 151.076 3

60 17972 CioHio0s  179.0703 179.070 1> =097 1790712, 161.060 2, 151.076 6, 133.0651,  p-methoxy cinnamic acid2"
123.082 1, 109.066 3

61 17974 CrHaOn0 3911599 391.1601° 052 391160 1,373.146 8,359.132 0, 341.122 7,  HhfkHflse
229.106 7, 211.095 9, 197.080 9, 179.069 6

62 18718 CyHuO1s 635080 635.0912: 349  635.094 6, 483.080 6, 465.070 3, 313.0558,  1,2,3-=-0-W & FBE-p-D-H G HEH 112
295.046 7, 169.013 6, 125.025 2

63 18891 CiHxOn 7850843 785.0844° (.16 785.092 4, 613.044 8,463.049 3,301,002 0, 5 L EIBIHFI S HHk04
249.041 0,169.016 2

64 18984 CoHigOs  197.0455 197.0457°  1.00 197.808 8, 182.020 4, 162.840 0, 153.057 8, THRH2
138.034 3,121,030 7

65 20617 CuHiOms 567.1931 567.1941* 192  567.1955,521.1915,489.150 7,389.2190,  Isomer of cornusglucoside FI*
359.131 6, 293.080 4, 227.091 5, 146.966 4

66 20872 CuHxOn 785.0843 785.0873*  3.89 785.0954,665.119 1,615.064 7, 463.046 4, 15 LRI ) 2 A kU
313.056 6, 300.998 6, 249.042 3, 169.018 5

67 21609 CpHaOn 3911599 391.1599°  0.03  359.1379,229.106 7, 179.069 7, 151.038 7 R E

68 21720 CuHxOn  787.0999 787.1041° 529 787.108 3, 635.092 4, 465.069 4, 423.060 4, 1,2,4,6-14-0-1% £ F-p-D-7i & i #21)
313.049 3,169.015 1

69 20117 CuH3Ow  507.1708 507.1704>  —0.90  489.158 4, 475.144 5,457.134 2, 439.123 4, BT v
229.096 7, 211.096 7, 197.081 0, 179.070 3

708 22119 CoHasOrs 4891600 489.1594> 171  489.238 6,471,149 2,457,134 0,439.1241,  CO-6@
421.108 4, 411.126 5,229.107 6, 211.096 9,
179.070 3

71 22276 CiHuOn 4051391 4051389  —0.61  405.1316,387.1319,243.0857,225.0750,  H D TH
211.059 1,193,048 8, 165.054 6

72¢ 22733 CaHigOu 4950760 495.0761° =070  495.073 2, 459.047 0, 319.045 6, 151.041 8 Wit &-3-0--D-Hi 4 FEE TR

738 23332 CyHuOn  627.1540 627.1541° —0.84  627.1518,481.0950,319.044 1, 145.0498,  #tEE-3-0-p-D-Hi % HE-0-L- R 2@
129.055 5

74 23836 CnHnOn  477.1039 477.1047* 179  477.106 1, 433.116 6, 313.056 6, 271.060 7, 4-0-(6"-0-galloyl-B-D-glucopyranosyl-cis-
253.0349,211.025 6, 169.013 2 p-coumaric acid®’

75 24041 CuH3Ow 507.1708 507.1712> 072 507.1815, 345.116 3, 313.086 4, 211.095 5, W ZE B IR L ZE B V)
193.086 0, 179.069 9, 161.060 1

76@ 24491 CaHxOrs  597.1440 597.1441° —130 597.143 8, 465.100 8, 303.049 4 i B %-3-0-B-D-7 B B -o-L-BT F T B

778 24610 CaHaOr 6111240 611.1234>  -142 611120 3, 479.081 6,303.049 8, 159.029 3, Wl E-3-0-p-D- A BRERR-o-L- T e
113.023 5

78 25279 CuHaOn  785.0843 785.0849* 073 7850885, 634.086 0, 483.0877,300.9973, B LK Isi [/ R K404
249.037 5, 169.013 4

79 25894 CxHaNoOs 5152024 5152071°  9.08 515.2071,353.150 5,283,106 5,265.0984,  javaniside(!”)

203.050 8, 160.074 8
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80 26059 CuHeOs 303.0135 3030135 -024 303.0141,285.0028,257.0079,247.023 1,  HEE TR
229.012 4, 219.027 9, 201.017 2, 183.007 0

81 26.618 CoHO16 609.1461 609.1485°  3.85 609.1512,591.143 1,463.094 5,373.0454,  jTHe
343.048 3, 301.034 6, 300.027 2

82 26664 CuHxOn 421114 421.1147° 152 421.116 8, 281.068 4,239.0540,221.0499,  dunnianosides D['")
137.025 4

83 26892 CiuHxOn 787.0999 787.1047*  6.04 787108 1,635.095 4, 617.084 4,465.0703,  12,3,6-04-0-% & 1 Bh-p-D-H & 14
447,059 6, 295.045 8, 169.015 3

84 27060 CuH2On 464096 4640927 -7.07 464.094 5,302.039 2, 3010319, 272.026 7, KHFEK-3-0-B- ML AL P FL R0
256.033 3, 151.003 7

85 27062 CuHxO1 463.0882 463.0890°  1.80 463.089 5,343.045 8,301.036 0,300.027 8, WK E3-O-p-DATAHEH LR Rk th
271.024 8, 243.027 8, 151.002 8

86 27.146  CaH3sOn 5212028 521.2040*°  2.18  521.206 6, 463.080 6, 359.152 3, 344.126 1, (-)-isolarieiresinol-9-B-glucopyranoside 3
326.115 2, 300.026 8, 241.050 7 HIF 7 ek 20

87 27441 CuHisOi 4770675 477.0685  2.08 477.068 8,301.034 4, 283.024 8, 255.030 6,  #il [ &-3-0-p-D-Hi & R LS
245,045 1,151,003 1

888 28153 CuHuOn 4331690 433.1691° -037 433.163 5,415.1657,401.146 7, 383.1326,  CO-11@
365.128 4, 229.108 2, 211.095 2, 197.084 0,
179.070 9, 161.057 7

89 28246  CsHsOs  183.0299 183.0300°  0.79 183.0317,165.015 4, 147.896 9, 139.041 9 phaeea il

90 29421 CyHyOis 593.1512 593.1526° 243 593,154 5,477.069 8, 447.086 2, 327.050 1, 1 2 B -3-0-0-L- 5. 2 % 2 -(1-6)--D- i
285.040 6, 255.028 5 B A A 1)

91 29670 CigHsO7  333.1908 333.1908°  0.17 333.2006,315.026 9, 153.126 9, 135.1168,  F-2+420)
107.085 3

92 30.646  CoHaOn 447.0933 447.0941° 175 447.094 4,357.061 8,327.039 4, 285.040 2, i B -3-0--D- %1 & # /1L 22 1 -3-0-
2840320, 255.029 6, 227.033 8, 151.001 4 B-D-E AL H )

93 32174 CxHnOn 5191872 519.1873* 029 519.1870,357.1359, 161.047 6, 151.041 1 pinoresinol-4-O-B-D-glucosidel!”)

94@ 32571 CuHisOn 463.0860 463.0863> —1.32 463.086 8, 287.054 4, 159.027 7, 113.022 9 1 E-3-0-B-D-Fii % W R

95 33161 CauHuOu 447.0933 447.0932*  —-0.08 447.0618, 415.032 6,315.0165,299.992 2, 4"FSE 3 1L 25 -0- L i AF 4
284.032 2, 255.032 0, 227.036 7

96 33353 CauHsoOn 8232867 8232930¢ 770 823.2996,777.292 0, 745.266 2, 615.234 1, cornuside N2
583.211 1, 227.092 2, 225.077 0

97 33912 CyHxOp 5511759 551.1753°  —1.12  551.1732,309.096 2, 291.084 9,261.0724,  2-O-(p-coumaroyl)-kingiside!'”
231.075 0, 165.050 4, 147.043 5

98 36.111  CuHsOn 8232867 8232927¢ 737 823.3006,777.293 1,745.268 1, 6152354, cornuside L B cornuside 1124
583.210 0, 513.159 9, 227.093 2, 225.076 1

99 36.287 CaH3oO1s 543.1708 54317020  -1.15  543.169 6,525.158 3, 493.134 7, 381.117 3, ZEgE 2
373.150 3, 349.091 4, 341.123 0, 211.096 0,
197.080 5

100 38336 CuHsOn 8232867 82329300 773 823.2937,777.2895,745.264 6, 615.2348,  cornuside L B cornuside 11424
583.208 6, 513.150 7,227.091 8, 225.087 7

101 39023 CxuHuOs 3611646 36116450 020 361.1643,343.1501,315.1239,285.111 1, (+)-isolariciresinol(!"}
283.095 9, 257.117 2, 189.091 4,

102 39413 CxuHsOw 8232867 8232940  8.88 823.2997,777.2927,745.2650,615.2358,  cornuside M[*24]

583.211 5, 389.156 5, 225.077 0
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103 39910 CisHipOs 287.0561 287.0566* 153 287.0551,259.061 4, 241.050 7, 151.001 6, 2R 3R-trans-aromadendrin!'®
135.045 4, 123.008 1

104 40.046 CxHsO 8232867 8232937¢ 853 823.2289,777.2931,745.2767,615.2355,  cornuside 012
583.198 6, 453.173 6, 225.085 2

105 41722 CaHsiOn 9292932 9293007 8.01 929.3058,767.256 4, 735.222 0, 5411525, cornuside R B{ cornuside S!'7
379.104 0, 347.083 6, 309.065 3, 169.013 1

106 42113 CaHxsO7 3911762 3911768 136 391.1778,323.866 6,301.0350, 229.1238,  cornucadinoside Al'")
211111 1, 199.108 4

107 42172 CisHiO7 301.0354 301.0359* 176 301.0356,273.041 4, 257.0452,245.0452,  Hitff &ls20&
229.0509,211.039 8, 151.004 3, 121.030 3

108 42833 CaH3Os 4211868 4211877 205 421.1892,375.016 1,259.1354,241.12514,  comucadinoside B['”
226.1028,216.958 1

109 44202 CuHsiOm 9292932 9292998 7.03 929.3054,767.256 5,735.2292,703.2401,  cornuside Ul
541.163 7, 347.074 5, 309.062 4, 169.012 5

110 45243 CyHs4O24 9292932 9292998  7.08 929.3070,735.2079, 541.157 4,509.678 8,  cornuside TI!7
169.014 1

111 45274 CyHiOn 5972178 3597.2216% 646 597.2174,551.217 4, 389.162 3, 227.107 7 cornucadinoside D#!7

112 45527  CisHioOs  269.0455 269.0459* 122 269.0457,251.1356, 227.039 0, 151.0015,  apigenin®
117.033 8

113 45.634 CyHiOnp 5552436 55524250  —198 555.2764,393.2019, 345.1324,231.1380,  cornucadinoside C!7)
2131259, 189.090 4

114 45905 CisHioOs 287.0550 287.0550°  2.09 287.0551,269.043 0, 241.048 8,231.066 7, yNFEAEE
213.053 0, 194.024 2, 153.019 9

115 46807 CaHzoNoO 4992075 499.2070°  —0.96 499.2083,337.1547,319.144 6,267.1120,  vincoside lactam!'”

8 194.084 8,171.091 3

116 55906 CsHssOs 4733625 47336200 —1.04 473.310 1,455.354 3,437.342 6,409.3453,  20-FFLRE BT HER1
391.335 3, 381.339 2, 205.156 5, 189.162 5

117 59901 CxHsOs 4573676 4573674 059 457.364 4,439.357 8, 411.362 1, 393.355 0, fERRRIV &

341288 7,249.182 6, 203.178 0, 191.179 6

FIOHAE “HRET” BRI ZEY PR B o SLRE LA (>40%), AR AR IZ0E 7 8 7N B LR (10%~30%) . F-1%:

(25)-5,3',5"-trihydroxy-flavanone-7-O-B-D-glucopyranoside/(2R)-5,3",5'-trihydroxy-flavanone-7-O-B-D-glucopyranoside ;

F-2*: sachalinoideB/(4a)-3-

(5,5-dimethyltetrahydrofuranyl)-1-biten-3-ol 3-O-B-D-glucopyranoside; a: [M—H]", b: [M+H]", ¢: [M+NH,]", d: [M+HCOO]; &tk
Xof B8 ity EE )

The number “fragment ion” in bold in the table indicates high relative abundance of ions (>40%) in the MS? spectrum of the compound; non-bold indicates

AR GNPS T MW E RO F L &4 @REBE RN LZRETH 2 Hris Bl &4

low relative abundance of ions (10%~30%) for the fragment ion F-1%*: (25)-5,3',5"-trihydroxy-flavanone-7-O-B-D-glucopyranoside/(2R)-5,3",5"- trihydroxy-
flavanone- 7-O-B-D-glucopyranoside; F-2*: sachalinoide B/(4a)-3-(5,5-dimethyltetrahydrofuranyl)-1-biten-3-ol 3-O-B-D-glucopyranoside; a: [M—H]", b:
[M+H]", c: [M+NH,]*, d: [M+HCOO]; % means the result from comparison with control; * stands for the potential new compound by GNPS; © means

the compounds were firstly analyzed from Corni Fructus

BRRET 19 DR LR 21 NITER
R A 9 NEAMSE S . HoA 12 ALz
REEBIIAEN) (9 A NETEBRIT) -

3.1 F A UPLC-Q-TOF-MS/MS FARXFLLZEEE L
SRR A

3.1 HIEEERERAEY) SRR LR A B
TS BRI R, BRI . S
eSSV ATRItEIN L R A AT (AT LS RS DN

IRIRIGEEERG (ARG M BT ARG R R Ak
(fRFEL5H) coruside O) 3 3, HAH/r SHEMIE
FRIR G TG, @ R AT, R EKIEY
HIL S5 37 AN AR AR S (R D 17 MEp
RGBSR | 12 FRELR AR EEGE S 8 FhER AR IEinG
TERR . SRR R IR B TR e R . FEIEES
TR T, 061 25H T m/z 391.160 1 [M+H]"
o TR, ki (B 2) Har s
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179.069 6

[M+H—Glc—CH3;OH—COJ*

[M+H—GIc]*
229106 7

i 151.074 8 197,980 9

[M+H—Glc—CH;0H—H,0]*

[M~+H—Glc—CHzOHJ*

[M+H—CH;0H—H,0]*

OH

[M-+H—CHzOH]*

[M+H—H,0]*

3411227 | 3731468
359.132 0.
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m/z

O O\j o) Oj lo} O\j
H H H
X X X
& -CeHigOsHO o _H0 o
H
00 Hon H ou
. OH /2 229.106 7 m/z211.095 9
HO' “OH HO' l—MeOH l MeOH
m/z 359.132 00H m/z 391.160 20H +H +H
l _HZO O\ j O\ j
+H
Xy H,0 X
00— | HO o) - o)
H H
X

m/z 341.1227 m/z 373.146 SOH

2 DHHENZ

Ho o
OH
HO" “OH

m/z 197.080 9 +H m/z 179.069 6

X
m/z 151.074 1 @i;z 161.059 1

K EUEE R EREE

Fig. 2 MS? spectrum and proposed fragmentation pathways of loganin

JET m/z 373.146 8 IM+H—H,0]". 359.132 0 [M+
H—CH;O0H]*. 341.122 7 [M+H—CH;0OH—H,0]".
229.106 7 [M+H—Glc]*. 211.095 9 [M+H—Glc—
H,07]*. 197.080 9 [M+H—Glc—CH;OH]*. 179.069 6
[M+H—Glc—CH;0OH—H,0]" 1 151.074 8 [M+
H—Glc—CH;OH—COJ*, HAr B i ] Fn s 75 1
5O — 2, By XS Sk koE
— B, MG 61 N IEERTE . FRIFEIRYE DR R
ﬁﬁﬂ'ﬁ%&fﬁeﬂ@ﬁ& [RIXF B2, RENZ R E
Yipi%sE (19, 23+ 24, 26. 27. 31, 52, 39. 40.
46. 51. 67. 69. 71. 75), W#E 1.

X TR IR I kG 4510 2508, fE B TR
KR, 08 30 45 H1 T m/z 405.142 6 [M—H] FI#ES>
%%%ﬂbﬁ,,\aﬁgﬂ SRS T SN 1) e BB R
H,O 1 CH30H 73 ¥ . HIZZM AR 44

it M mEE, REHE 1 5+ CO. —gR
R, HEERHR B TA miz373.1152 [M—
H—CH;OH] . 243.086 3 [M—H—Glc]". 225.078 0
[M+H—Glc—H;0] » 193.051 0 [M—H—Glc—
CH;OH—H,0] . 155.034 1 [M—H—Glc—CH;0H—
2CO], AR B A A1 75 =Xk 5 25 v 0 0 R

— 2, HpE e 5 205 SCikaoE — 80, Eﬁv)\ﬂl&
30 NS, HAYEMEIE 3 s, R, JE

Tob BV AR A S SCHREE 1R B2, %ﬁﬂﬁt?‘é
RS9 % 5E (224 28, 32, 34, 37. 41. 54.
59. 65. 99. 97), W3 1. ImMlEnE —RIAERKME
VR EA I3 Aot 2R A B s /R SR8 AR A A Bk ot B 0%
FEAE— ST T B PR ks 2R S . AE 57 AR
AEI T, g 104 7EF B TR A T miz
823.228 9 [M+HCOO] W14 T & FIg, 2tk
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243.086 3
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225.0780

193.0510 317.079 3

pasl H TN L e P T by ] thlis o PRI TN 1 | N T i .
140 180 220 260 300 340 380 420 460
m/z

m/z345.119 1 m/z345.119 1 m/z 317.079 3
COOCH H| H|
4 COOCH; COOCH,
O ¢, 1,0, @c H,,0 b H,0 Cli‘%’
on SIS NN 0 % 0y 0
oH Z/Z < Hon < Hop
m/z 179.034 1 1O m/z 405.142 6 m/z 243.086 3 m/z 225.078 0
MeOH J_MCOH

mHO

/s

-

0. O
- X -H
o, Y e
\ CO N NN CcO Xy H0 = X
0} e} 0} lo) 0 o) 0
& & H " H
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m/z155.034 1 m/= 183.053 1

3 HiEEHMZ
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m/z 183.053 1
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EER BRI ER

Fig. 3 MS? spectrum and proposed fragmentation pathways of morroniside

AR WE B miz 777293 1 [M+H —
HCOOH] . 615.235 5 [M-+H—HCOOH—Glc] -

453.173 6 [M+H—HCOOH—2GIc] %, FIEN 4
A F o TR R R B S R R 2 A5
PIRFIE S 7, mtm%m@ﬁ“‘* izl
& 104 S~ cornuside O. [F]RFILEWIHIHHEE
(96. 98. 100. 102, 105. 109 F1110), W% 1.
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i J L RAL BRI AR, Jof 2k KA EIH
AL Rs, AL B PG 2 C TR

HEA. C PR E AN B ET, CHW

FEHE S CO (m/z28) HCO (m/z29). CO, (m/z
44) FWEK. HpNFHEERR/NST, ITUEE
WrHEEIR B3, C SRR A 1 3 7 Xt
TR BHEWT B A B S . Wi 107 57 E 1
R T EoR T m/z 301.035 6 [M—H] I#ES T
B, HEZEMHRE A miz273.041 4 [M—
H—COJ - 257.0452 [M—H—CO,] . 229.050 9 [M—
H—CO,-CO] . 151.004 3. 121.030 3, H m/z
151.004 3 & {1 RDAS A-ZL i@ 7 A= e Fr %? m/z
121.030 3 sZ2H RDA B~ A%k 1 431 CO 153 2| 1
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Wiz AT ) R A B SRS o B D),
T EEESAL S0 18 21, 53, 81. 84. 85. 87. 90.
92. 95, 103. 112 1 114 HJP%EE (F 1.

313 BmEAAEY 1R R B KR Y A
B 22 NEFBIEY . XTI TR S %
E, HERAIE PR KRB TBSEE (galloyl,
152) ERBANH AR (162) RHERHIAZ I
FrEf#E (CaH4O2, 60; C3HeOs, 90). 767 BSFH5
T, 6 ERE TR THESTE TR miz
361.076 9 [M—H] ", HFE —ZK(EEH m/iz 343.067 5
[M—H—H,0]. 325.054 9 [M—H—2H,0] . m/z
301.057 1 [M—H—60]" 271.044 7 [M—H—90] .
241.0350 [M—H—120]"~ 211.023 1 [M—H—150] -
169.013 5. 125.024 6, 2t fr 82 b T-hi ik
(1 W SR Bl 5 R 2 AR ) . m/z 301.057 1
271.044 7. 241.0350. 211.023 1 ¥5& i FHEBEA A
P B AL, 43 3 R H R CoHaO2(m/z 60+
C3HgO3 (m/z 90). C4HgO4 (m/z 120) F1 CsHi¢Os
(m/z 150) 7P*45. m/z 169.013 5 Al 125.024 6 NI i
BEES T A4k 2 R BEAS SOR BEEAFE AT COL 133 1. AR
i UL B S S B S SRR, HEDE 6
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VB T S K B A W R 2R i AR S SR s 1 5
Eb2120, [A] RIEEFRAL AT 44 9+ 13, 14 20, 33,
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66. 78 55 48 ¥ )9y Bl Ly R TEN A 4 Sepe ks [FIFEHh
WA 11, 20 A1 50 BAKIKRBESEE (R 1.

314 FHEMBRENEY HEUEVMESHEZ
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MEYERREIED . 1§ 7 FEIEE FA NI miz
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F2 WZEHEKHEHISE 32 MUFERIEY (VIP>1.5)
Table 2 32 chemical markers from Corni Fructus and its processed products (VIP > 1.5)
BB VP wmin TR me__ iy
HBH SEPIME
1 1126 11301 Ci7H20n 405.140 2 405.140 4 B
2 972 22345 C2H30Ou4 507.170 8 507.170 4 I ZE B IV
3 931 2.032  CisHisOn 361.077 6 361.078 1 7-0-P% £ F Bk -D-55 K BE i o
4 783 18.199  Ci17H26010 391.1599 391.160 1 LBt
5 780 36451 C24H30O14 543.170 8 543.170 2 L2 g
6 7.09 3.857 CgHi00s 161.045 5 161.045 7 TR AR
7 659 26059 Ci14HeOs 303.013 5 303.013 5 W ETIR
8 636 24232 CuH300u4 507.170 8 507.1712 L ZE BT I
9  6.17 27441 CxuHisO1s 477.067 5 477.068 5 Hik B2 2 -3-0-B-D-H ) W B R
10 5.63 2.087 C7HeOs 169.014 2 169.014 4 BETH
11 527 10759  Ca6H30N209 515.202 4 515.207 1 javaniside
12 355 42172 CisHi07 301.035 4 301.0359 iz &
13 3.55 1.102  C4HeOs 133.014 5 133.0142 R
14 3.53 10.649  CisH24010 377.144 2 377.144 6 L FIR
15 328  13.501 CieH2O0n 389.108 9 389.109 3 A E AL D ERR
16 323 1.605 Ci3Hi6010 331.067 1 331.067 3 3-0-3 A& T BE-B-D-% 41 b
17 3.05 11.746  Ca3H36016 567.193 1 567.194 4 cornusglucoside E
18 2.90 1.003  CsHgOs 149.009 2 149.009 3 AR
19 290 11.894 CoHsO4 179.0350 179.035 0 L iy
20 281  27.062 CaH2012 463.088 2 463.089 0 #i} 7 25 -3-O-B-D- 1 % B 1 B[R] 43 R A 1k
21 269  16.826 CioHasOn 433.169 0 433.169 1 CO-11
22 251 17.885 Ci4H1409 325.056 5 325.056 8 Wi R B R
23 246  17.132  CisH20v 359.133 7 359.133 5 B SEH
24 242 39423 C3Hs002 823.286 7 823.294 0 cornuside M
25 236 2.088 CeHeOs 125.024 4 125.024 7 5-F% B R
26 233 26.892 C3HOn 787.099 9 787.104 7 1,2,3,6-VU-O-1% & F Bk -B-D- i & i
27  2.28 9.256  C23H36016 567.193 1 567.194 1 cornusglucoside F
28 225 4200 C7H¢O4 153.019 3 153.019 6 JR LR ER 3,5- R LA H R
29 218 1.459 CsHusOs 205.071 8 205.072 6 TR TS
30 212 22527 Ci7H2aOn 405.139 1 405.138 9 RO T
31 2.08 34126  C26H30013 551.1759 551.1753 2"-O-(p-coumaroyl)-kingside
32 2.08 12986 Ca7H24Ons 635.089 0 635.090 9 1,2,6-—-0-% & FBE-B-D-H & bl
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Fig. 7 Relative contents of typically chemical markers of Corni Fructus and its processed products
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