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Abstract: Objective To screen the differential ingredients between crude and wine-processed Corni Fructus and determin their
content. Methods An integrated strategy using ultra performance liquid chromatography coupled with tandem quadrupole time-of-
flight mass spectrometry (UPLC-Q-TOF/MS) and the chemometric approach was applied to compare the global chemical profile of
crude and wine-processed Corni Fructus. Then, the main differential ingredients were quantified by UPLC-PDA. Results The
chemical profiling of wine-processed Corni Fructus was significantly different. Ten compounds could be considered as characteristic
chemical markers for distinguishing crude and wine-processed Corni Fructus, including 5-hydroxymethyl furfuraldehyde (S-HMF),
gallic acid, protocatechuic acid, morroniside, loganic acid, sweroside, cornin, dihydroquercetin, loganin and cornoside. A new
UPLC-PDA quantitative method for analyzing simultaneously the above ten compounds in wine-processed Corni Fructus was

established. The results of methodology investigation showed that the ten components were well linear within the investigation range
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(r>0.999 7). Compared with the crude Corni Fructus, the content of seven components were increased, including gallic acid, 5-HMF,

loganin, morroniside, cornin, sweroside and dihydroquercetin, and the other three components in wine-processed Corni Fructus were

decreased. Conclusion The differential ingredients obtained by chemometric-based approach can be used to distinguish crude and

wine-processed Corni Fructus. The determination method of wine-processed Corni Fructus established is accurate and reliable, which

can be used for the quality control of Corni Fructus.

Key words: wine-processed Corni Fructus; chemometric approach; characteristic chemical markers; 5-hydroxymethyl

furfuraldehyde (5-HMF); gallic acid; protocatechuic acid; morroniside; loganic acid; sweroside; cornin; dihydroquercetin;

loganin; cornoside.
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Table 1 Information list of same batch of crude and
wine-processed Corni Fructus
H's #5 s iifas 7=
S1 20170501 A3l J20170501 b
S2 20170505 2 J20170505 o]
S3 20160501 I3 J20160501 o]
S4 20170415 J4 J20170415 O]
S5 20160307 J5 J20160307 WL
S6 20140127 J6 120140127 WL
2 HE

2.1 i @ARAEHIE

REMEBEAMAE (G356 1.0g, B
FEHETCIR T, FEH N 80% FHE 25 mL, FREHRE,
30 min, JEGA, FRRERE, H 80% HEEAN 2
BRI R, A, BUEETE 13 000 g/min, =i
B0 20 min, BUEE, i 0.22 um FFLIERE, BIf5.
LU 2R R A AR R (AR (9 g ) 6 A s
22 TERSRARHIE

ARG IR IR SR FLRERE . JE )L
IR DERTIR. SOt LZReEtr. Faiseidr.
LR, AWM R = A RS =, N
N F RIS R A, O R Y B 1R 251.94 pg/mL
5-F% F EL BB 998.82 pg/mL. i) L2512 98.44 pg/mL.
LR FR 190.34 pg/mL. ZLi%H 1 198.30 pug/mL.
2 BEH 49.20 pg/mL. B %32 117.70 pg/mL.
B 850.94 pg/mL. —EMH 2 1 000.85 pg/mL.
2R BT 191.40 pg/mL (7R A5 IR VAR, %
2.3 RHERIEEA (LC-MS) M4
230 i iR Waters ACQUITY™
UPLC HSS T3 344 (150 mmX 2.1 mm, 1.8 um);
WEIAN 0.1%FEK (A) -2 (B) VW, BHRE
Yeli: 0~3 min, 2%~9% B; 3~9 min, 9% B; 9~
18 min, 9%~18% B; 18~25 min, 18%~32% B;
25~29 min, 32%~50% B; il A 245 nm;
FEIR 30 C; #EFEE 4 pL; (AR E 0.3 mL/min.
232 JRik4%f: UPLC-MS R%:1# 1 ESI & 1,
DLEASAENEA. HEFLR . B RS EET
A G A E TG RETHE: m/z 100~1200; &
I HE: IEE TN 3.0kV, TN 2.5
kV: BYEIRE 275 C; WiZHE 4.5kV; HEfLH
JE30V: B TIRIERE 120 'C; FA (N KR
50 L/hs By Hls (N PRFRE: 400 Lh; i
FIZIRLEE 250 C; i REIL AN centroid; B2 it

B EE RN mz 556277 1, B FERN
miz 554.261 5; R IEIEHCA T Z RN HEIK o
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HSS T3 fAifF: (150 mmX2.1 mm, 1.8 um); iz
1 0.2%IRK (A) -2 (B) # BREEBE N 0~
3 min, 2%~9% B; 3~9 min, 9% B; 9~18 min, 9%~
18% B; 18~25 min, 18%~32% B; #:lljH KA 245 nm;
FE 30 C; #HREE 4 ul; ARNRE 0.3 mL/min.
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A, C-ILZREEZMIE, U TEIEE B, DS ARIIE. R T Ak
A, C-base peak chromatogram of crude Corni Fructus detected in positive and negative ion mode

B, D-base peak chromatogram of wine-processed Corni Fructus detected in positive and negative ion mode

El 1 LZREHHAEEAR UPLC-Q-TOF/MS HiEE
Fig.1 Base peak chromatogram of crude and wine-processed Corni Fructus detected by UPLC-Q-TOF/MS
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Fig. 2 Multivariate statistical analysis of crude and wine-processed Corni Fructus detected by UPLC-Q-TOF/MS in positive mode
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EoniE. B AR R R () CV-ANOVA 56
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Fig.3 Multivariate statistical analysis of crude and wine-processed Corni Fructus detected by UPLC-Q-TOF/MS in negative mode
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x2 BHEAREERERROSEE (ENED)

Table 2 Identification of different components between crude and wine-processed Corni Fructus (change trend)

75 BRI A /min #E4>TEF (miz) MEET &) EEAEY VIP BT
1" 20.72 4872116 [M-+Na]* #i 2 2 -3-0-B-D-%] & HEFF 1 5.12 iE
2" 2.93 361.0745  [M—H] 7-O-V B T Wh-D-35% K 5 Bl At ! 5.12 il
3" 15.20 569.4346  [M-+H] 7-O-B-D-%] %] Wi -5 15 0 3.53 il
4 20.96 4772116 [M-+H]" Mt 2 2 -3-O-B-D-7 ) WEBS BR T ! 3.19 iE
5 20.39 4872115 [M-+Na]* #it 2 & -3-0-B-D-2F-FLBEFF ! 3.11 iE
6 10.17 513.0886  [M—H] 1,7-=-0-1% & FBE-D-5t K Pl i ! 2.93 i
7 17.71 565.155 8 [M-+Na]* L2 B EF IV 1 2.75 il
8 3.20 331.0622  [M—H] W& T H-(4-0-B-D-F % FF) ! 2.75 il
9" 22.61 565.152'5 [M-+Na]* 2 1 2.39 iE
10" 18.79 3052292  [M+H] TEME R 0 2.26 iE
11° 371 169.1025  [M—H]" WETFR 0 221 il
12" 14.01 387.371 1 [M—H]" iz 1 1.73 il
13 7.32 375.1287  [M—H]" LR TIR 1 1.71 il
14" 7.02 153.1245  [M—H]" JiR LA R ! 1.00 il
15" 11.81 435.143 2 [M+Na]* AR 1 1.14 3
16" 12.03 407.3823  [M+H]' A7 1 1.11 iE
17" 10.65 403.115 6 [M+2Na]" B3t 1 1.05 iE
" R TR B DA 7 P A P b ] TR A e
“compared with the control product; 1 the content of those compounds were increased in wine-processed Coni Fructus which compared with the

raw product; “ |  the content of those compounds were decreased in wine-processed Coni Fructus compared with the raw product

&3 EEAT 10 MEFRSLMEEYVASIE. RNR. ERR
Table 3 Linear regression equation, detection limit and quantitative limit of 10 chemical components in wine-processed Corni
Fructus
WwEY 2 ACHEN Sy r ALl (ugmL ™) KR/ (ug-mL ™) ERR/(ugrmL ™)
BETR Y=8976.2 X—267.33 0.999 7 3.94~251.94 0.256 3 0.748 9
5-¥% F B Y=10 830 X+378.97 0.999 7 15.61~998.82 0.020 8 0.062 4
JELARER Y=22 063 X+261.91 0.999 7 1.54~98.44 0.0356 0.076 9
TR R Y=10 403 X—348.14 0.999 8 2.97~190.34 0.049 6 0.147 8
SR Y=20 853 X+171.83 0.999 9 18.72~1198.3 0.0832 0.249 6
2R BaTy Y=10312 X+360.51 0.999 9 0.77~49.20 0.0389 0.087 7
K R Y=13 064 X—263.40 0.999 9 1.84~117.70 0.061 3 0.1839
T Y=18 743 X+433.74 0.999 8 13.30~850.94 0.017 7 0.053 2
MR Y=5649.2 X—50.59 1.000 0 15.64~1000.9 0.006 9 0.020 8
L 2R BT Y=16779 X—397.76 1.000 0 3.00~191.40 0.001 0 0.029 9

R bt pih £ 1 ) B IR B AR RS, KK

K53 8] AR E B R (LOQ, S/N=10) FlfHIki:
WP (LOD, S/N=3) I ) Z, LOQ 4 0.020 8~
0.748 9 ug/mL, LOD 4 0.001 0~0.256 3 pg/mL,
RZITIE RS R 5 -

332 KEHERE (1D HARSEERNE: B

W 2.2 T50R i) £ FRVR A X RS WR 4 ul, $2 IR
“2.47 TUF MBS SRR SLEERE 6 IR, WIE SAERT
TR WETIRSE 10 MEEWIEmm, 1HE%
BT RSD 20508 1.49%. 0.51%- 2.47%-

1.23%+0.34%- 1.43%- 0.63%- 0.42%- 0.72%- 0.47%.
(2) HIEEHERME: %2523 d e RS
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R BV, 25 23 W T B RSD 433 M 1.18%1.0.48%-
2.02%- 1.27%- 0.35%- 1.78%- 0.08%- 0.10%- 1.95%-
0.70%.

333 HEMRE KEFI 1.0 g F—#t (S &
W NFER R G 3 50D 6 3, 4% “2.17 TURFE
TR A T A58 6 R, TR “2.47 T
TERELNE 10 MESRIEER, HES S
YIIETEIFR RSD 235N 0.97%- 2.07%- 1.98%- 1.10%-
1.58%. 1.74%- 1.49%. 1.83%. 0.87%. 1.65%.
334 el FEEHE 1.00 g [F—HE K 9
WEERI AR G 3 508 6 43, %88 “2.17 W R
P EER S, o TSRS 04 24 4. 8.
12 F1 24 h#3ERE, % “2.47 TR KSR E &
FRATVETEIAR, FFiHE S A PIETA RSD 4518
1.79%-0.59%- 1.81%- 1.94%- 1.55%. 0.46%- 0.86%-
0.68%. 0.60%- 1.82%.

3.3.5  IOFEEI R ES RS PR E I R B
FEd (15 120160501 ¥R Gt 3 50 9 iy, £
0.50 g, 7% CHE 21 80.0%- 100.0%- 120.0%
) 3 ANIKSEANN 55 H A . & T IRFN L) A
BRSE 10 AS0TRESL, DU Hf oS |l Y & RSD
B, 10 S0 B D0 [T WL 2R AE 98.0%~110.0%,
RSD 7£ 0.88%~2.52%.
34 EERFHERS S ENELER

I FH 837 /) UPLC-PDA £ 153 5 & M 7 v2s,
S ZEBEHOHIRT . S 3t 12 HEREEAR T ) 10 AMERAE
BO AT AR, 5 R a4 RS B, 10
WEMERSITT . EEETNEREE, Hh gk
TR JRILAIR 2R R 45 3 AN iar &l G
TEDERIK. TSRS, BETIKR. A
W R FEEFSEE . DA W E AL RS
T AN GG S B R E T .

5-¥% FL IR

0 2 4 6 8 10 12

14 16 18 20 22 24 26
t/min

B4 FEHORLZRE R EER ML UPLC-PDA &%
Fig. 4 Chromatographic comparison of same batch of crude and its wine-processed Corni Fructus detected by UPLC-PDA
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