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Analysis of components of raw and wine-processed Ligustri
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Abstract ; In order to explore the effect of wine processing on the chemical components of Ligustri Lucidi Fructus, UPLC-Orbi-
trap-MS technology combined with multivariate statistical analysis was used to study the differential chemical components of
raw Ligustri Lucidi Fructus( RLLF) and wine-processed Ligustri Lucidi Fructus( WLLF) . The molecular network technology,
principal component analysis (PCA) model and orthogonal partial least squares-discriminant analysis ( OPLS-DA) model
were used to select the main chemical components that showed differences before and after the wine processing of Ligustri Lu-
cidi Fructus. A total of 42 compounds were identified, and the results showed that there were obvious distinction between
RLLF and WLLF. Twenty-two chemical components showing differences before and after wine processing were selected out by
OPLS-DA with VIP >1 before and after wine processing. In this study,a new data processing strategy was established to sys-
tematically identify the chemical components of RLLF and WLLF ,and to select the different components before and after wine
processing of RLLF, which provided a solid foundation for further study on the material basis and principle of enhancing the
efficiency of wine processing of RLLF.
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Table 1 ~ Sample number of Ligustri Lucidi Fructus
#FR G ) AR % 7
Name No. Origin Name No. Origin
Rl TR AR Tl W1 TR R A Tl
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5 Wi i
wHE B3 WS 0 e w3 WS T
R4 TR FEAR T w4 R AR
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Fig. 2 Total ion chromatograms

Hra b WIEE PR e d BB PN a c MAEL YT F;b.d I L i, Note:a and b represent the positive mode;c and d represent the

negative mode;a and c represent raw Ligustri Lucidi Fructus (RLLF) ;¢ and d represent and wine-processed Ligustri Lucidi Fructus( WLLF).
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Table 2 Mass spectrometric information and characteristic fragment ions of compounds

RSN R

AR

o N , . PR
”Eﬁ 1?}%? Cﬂﬁ H %d R Calculated Error Fﬁifﬁ%f Variability /fflﬁk
0. ormula ompoun ( mln) value ( « 10_6 ) ragmention index ef.
HAEEEDE 2 Tridoids
Ce H . 377.144 52
1 07 TERIERS Loganate 6.26 "~ 0.787  197.080 46 .181. 085 86.179. 069 82 0. 64 10
Oy [M+H]
Cpy Hy i _ 391. 160 11 211. 096 24 .193. 080 52 .181. 085 54
2 01, 4T Loganin 9.39 (MiH] 0. 605 179. 069 95 161. 059 55 1.01 16
Cy Hy o ) 229.107 11 197. 080 35 .193. 085 25 .169. 085 74 .
3 0, TR FIC Loganetin 9. 40 MiH] 0.261 151. 075 12 - 16
10-2 54y i 1 295. 080 69 253. 070 68 .225. 075 41 .
Cys Hyp 541.190 74
4 10-Hydroxynuezheno- 1139 CMap]c 1329 211.05984.179.070 08 165.054 40, 0.78 17
13 side * 137. 059 62
) 259.080 54 241. 069 92 227. 044 05
Cys H ¥R FE R R 557.185 94 ’ X )
5 025 z 18_1?% ml)m LI CMam)e 0973 223.06026.200.044 05,181,048 66, 1.27 20
14 yeroxyoleuropetn * 153. 053 83 .151. 038 22 .137. 059 53
Cys H 5 R 571.165 25 . . .
] s oo MOEETR 143 S 4869 257.066 01 239. 054 76 225. 039 14 0.61 9
(O Oleuropeinic acid [M+H] 181. 049 56 ,137. 059 60
G H, - . 525197 14 433,148 38 337. 090 82 331. 118 07 ,
T, 4 S Ligustroside 14, 83 Mar]c 928 295.08060.225.075 21 211.059 42, 0.93 19
12 + 193. 049 27 .183. 064 86 .165. 054 44
A 285. 096 07 225. 074 92 211. 060 07
Cy H 4 687. 250 04 > > >
8 03‘ “2 i*ﬁ*t; . 1645 e 0821 193.049.06.165.054 32,145,048 71, 6.31 9
17 Specnuezhenide + 137. 059 43
225.075 27 .207. 065 17 .183. 064 55
Cs H 1073. 370 87 ‘ ‘ \
9 0“8 % Oleonuezhenide 16. 81 (M aH] 0.091  165.054 34 137.058 93 .135. 043 14, 0.91 21
27

127. 038 62 ,119. 048 74
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%23 2 ( Continued Tab. 2)
. N %= " AT S -
TS = ety W WRE D AR G sy
No. Formula Compound (min) Calculated value (x1 0-6) Fragmention index Ref.
Cys Hi, o 541. 190 83 225.075 42 .181.049 10, 151.037
: s i ) ) : 0.78
10, MBS Oleuropein— 20. 91 iman]s 039 99 137,059 48 127, 038 71 ?
K Z.E2% Phenylethanoids
. o 785.250 97 221.065 79 181.050 29 . 179. 034
11 C35HuOy  Phlinoside A 6.31 (M.H]- 3412 361,003 73 153, 055 04 0.83
=
TERAF 299. 113 78 137.060 04, 119.034 98 113.024
1.
12 CyHy 04 Salidroside 7.60 (MH] 1.251 0 36 9
325.091 28.197.080 84 . 181.049
— 264 . .
13 CyHyOy E‘ﬁﬁ%”d 7.65 781\74 ?{ Sf 0.851 54, 163.038 97, 155.070 27, 0.43 9
chmacosice [M+H] 153. 054 62 .151. 039 08
AL 153. 055 37 153.055 83,123.045 06, 122. 037
H,,0 ) ) 2.61 9
14 CyHinOs Hydroxytyrosol 7.95 [M-H]" 4896 g3 109029 62.93. 034 50
EE L 625.212 30 325.091 12.307.081 12, 181.049
0 4 .91
15 ColaOis ide 12.85 [M+H]* 0-625 59 165. 054 20 .163. 038 80 0.9 o
) KiBHE R B 479.154 93 325.091 64.195.065 09 . 191. 069
H,s O ) 0.94 22
16 CatheOu o eotarioside B 12.91 [M+H]* 0296 45 \181.049 06 ,163. 038 73
# 2 Flavonoids
. RERZ 305. 065 51 287.054 35,259.059 54 231.064
CysH,,0 = ) ) 0.05 9
17 BERET O Taxifolin 9.69 [M+H]* 0.227 5
e 609. 146 33 301.035 40, 300.027 86, 273.041
.2 10
18 CyHy 04 Rutin 11.20 [M-H]" 4179 26 ,151. 003 57 0-20
AR T-0-25 7
s 595. 164 85 287.054 17.129.054 06, 111.043
Cpy HyO ) -1. 506 0. 86 10
19 7RIS Luteolin ~ 7-O-rutino- 11.45 [M+H]* 10
side
4 40 WEAT 463. 088 63 463.088 59 .301.035 25.300.027
Cyy HyO SRES ) ) 0.98 12
20 AT Hyperoside 13.60 [M-H]" 3.299 86
el g 465.103 25 303.049 07.151.039 34, 109.027
C,, H,,0 7T 13.72 1.070 1.13 12
21 AT20ER Isoquercitrin 37 [M+H]* 0 92
303.049 10,257.043 46 229.048
. Wil g 2 303. 049 80 72, 167.033 63, 165.017 82,
Q. 0.42 9
2 G0 Quercetin 13.78 [M+H]* 0-426 153,017 44..139.038 16, 137.058
82
: 449.107 93
23 Gy HyOy BT 13.83 0.205  303.049 12 287.054 26 0. 86 22
Quercitrin [M+H]*
3 R B-T-0- % B
H 449.109 57
C, Hy O 14.2 .857  287.054 26 .151.003 46 0.75 23
2 A Eriodictyol-7-0-glu- 6 [M-H]" 385
coside
R 289. 070 69 179.033 54,163.038 70, 153.017
0 S . ) : : 0.70 9
25 CistinOs Eriodictyol 14.38 [M+H]* 0. 088 99 .135. 044 14 123. 043 67
2R 597. 180 82 523.143 74 .319.081 64 301.070
H = 0. . 23
26 CopllpOis o ivin 15.05 [M+H]* 0. 966 40 .151. 038 74 0.57
HHRT-0-25 F B
i 579. 171 37
CyyHaO ) ) 271.059 48 0. 86 20
2 27730 Apigenin-7-0-rutino- 15.09 [M+H]* 0.929

side
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%23 2 ( Continued Tab. 2)
. —_— R N A k3% -
%% AT feam oo W ‘ WA T THAERC oy
No.  Formul: c 1 in) Caleulated value " Fragmenti Variability = ¢
0. ormula omp()un( (m]n) alculatea value ( )(10'6) rdgmen mon index el
R T-0-H BB
. e 433.113 35
28  CyHyO0y  apigenin-7-0-gluco- 15.99 . 0. 985 271. 059 45 1.21 20
. [M+H]
side
AR 463. 124 04
29 CypH,0y, HAERITE 16. 15 1.192  301.069 82.300. 063 20 0.91 -
Homoplantaginin [M+H]"
il B3R -7-0- Mg Bl 1 435.128 54
30 Gy Hy; 04  Naringenin-7-0-glu- 16. 34 [‘M. e -0.077 273.075 10.,153. 017 96 0.67 -
coside +
433114495 617 271,061 62.151. 003 54 23
[M-H]" ’ ’ A
M pz % 273.075 90 273.075 41.153.018 02, 123. 043
C;sH,,0 . .
3 1571255 Naringenin 16.35 [M+H]* 0-549 94 121,064 30.119. 048 98 0. 68 23
449.107 84 ,329.065 00, 303. 048
. R B 449.107 91 98, 287.054 29, 286.047 67
Cy HyyO : : )
320l Oy coloside 16.58 [M+H]* 0- 161153 018 43 .127.038 78 .109. 027 0-89 10
49
287.054 26.269. 044 46 259.059
R 287.054 97 : )
33 CysH,0q ﬂ‘??? 22.01 O H]9+ 20.155 81, 179.033 77, 161.022 58, 0.92 20
et * 151.038 19
i > 271. 060 21 271.059 39, 153.017 91, 145. 028
CysH,0 : *
34 CisthoOs Apigenin 25.42 [M+H]" 0-406 29 119. 048 97 0.99 ?
=i2& Triterpenes
453.335 48 425.340 61 ,407.330
=37 489. 358 80 ) )
35 CygHyg0; ?fgﬁﬁ@f‘ » 3.8 DU hye 275 47353084 06, 49185 29, 0.96 20
ormentie acid + 219. 174 07 207. 174 04
FCR R 457.367 81 439.320 19,191. 178 65, 163. 147
CyoHygO ) . ) .
36 Lol o) nolic acid 32.75 [M+H]* O- 411 g4 109. 101 19 133 4
A 439.356 84 . 411.362 30,393.351
PP, 457, . .
37 CyHygOs ;’f%ﬂ“‘ i 34.01 [5;[ 36H7]9+8 0.783 59, 257.168 88, 217.194 31, 1.49 4
rsolic aci + 163 147 83
18-B-H B Yk i 453.336 46 425.340 58,407.330
. : . 471.346 67
38 CyHyO,  18-8-Glycyrrhetinic 35.42 (MaH]* 20.459 26, 317.210 33, 271.205 14, 1.29 24
acid * 235.171 89 ,189. 163 30
20-FHEAERR 249. 184 16,235. 168 52 233. 189
) 473.362 37
39 CyHuO, 2a- Hydroxyursolic  36. 12 (M+H]* 0.352 62, 231.173 83, 207.173 90, 0.96 9,20
acid * 179. 142 82 153. 090 88
3B-0-J H-XF Fr B
el R 619.399 92 217.194 64.203.179 06 165. 054
CyoHy, 0
40 397546 3B-0-trans-p-Cou- 36.94 [M+H]* 0.975 43 0.96 20
maroylmaslinic acid
3B-0- -5k 7 1215k
H 1R 619. 399 81 233.152 83,217.194 64 ,203.179
CpHy, 04 & ) ‘
4 PR 38.0-cis-p-Cou- 37.63 [M+H]* 0-798 46 165. 054 43 0-89 20
maroylmaslinic acid
. [ HE P 443,388 49 425.378 33 407.367 74.235.205
CyHso0, ) . ) : .
42 Caollso®2 gl 38.59 [M+H]* 0299 56 207. 173 37 119 4

S 1 2 FEIE B TR e TS Ty
B m/z 377.144 52[ M + H] * 391 160 11[ M +

H] ", BR—0r T AL e i m/z 197. 080 46

211. 096 24 %W 7 4k 55 2 2k — 7 1 7K e 2 )
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A m/z 179. 069 82 .193. 080 52, {L45W) 2 WA m/z
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Fig. 3 lon cleavage pathway of main fragment of loganin
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Fig. 4 Secondary mass spectrometry of loganin
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