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UPLC-Q Exactive-Orbitrap high-resolution mass spectrometry quantitative
analysis of the content of nine components in Ligustri Lucidi Fructus
from different producing areas and before and after processing
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Abstract : UPLC-Q-Exactive Orbitrap MS was used to establish the determination of salidroside, rutin, luteolin-7-0-glucoside
specnuezhenide , oleuropein, luteolin, apigenin , quercetin and echinacoside in Ligustri Lucidi Fructus simultaneously to com-
pare and analyze the differences in the content of Ligustri Lucidi Fructus from different producing areas and before and after
wine stewing. The Hypersll GOLD C 4 reverse phase chromatography column (100 mm X 2.1 mm,3 pm) was used with a
gradient elution of 0. 1% formic acid solution and acetonitrile with the condition of electrospray ionization and negative ion
mode. Combining chemical pattern recognition to analyze nine components changes of Ligustri Lucidi Fructus from different
origins and before and after processing. The nine components have a good linear relationship within their respective concentra-
tion ranges (r=0.999 6) ,and the average sample recovery rate is 97.4% -101.9% . The contents of nine components in Li-
gustri Lucidi Fructus from different habitats before and after processing are obviously different, of which specnuezhenide , sali-
droside, luteolin-7-0-glucoside,, luteolin , rutin , oleuropein and echinacoside contribute greatly to the division of habitats ; After
processing, the contents of salidroside, specnuezhenide, oleuropein in Ligustri Lucidi Fructus increased significantly. The

method is fast,accurate , highly sensitive, reproducible, and can provide a scientific basis for the perfect quality standards of
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Ligustri Lucidi Fructus and processed products.

Key words: Ligustri Lucidi Fructus;Q-Exactive Orbitrap MS;different producing areas ; processing; content determination
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%245 1( Continued Tab. 1)
45 No. Je ¥ Origin 4% No. Hei Origin
S5 TR =0k 75 TR =00 (R )
S6 miIe 76 Pa Iy e (D
s7 ujig B 71 s B (il )
S8 BeFais v 78 W PG A7 v (ML )
S9 RS 79 WRETH 2 (K
S10 by (=8 710 R (L)
S11 TR FE A 711 g AR I L)
S12 A 712 TR TR (L)
s13 T R FH 713 T R A PR O )
S14 R 714 W RS R CHL il )
S15 e w1 715 W FE A R )
S16 VLI 716 L5 P 5 ALl )
s17 ITEERIYI 717 L PG IL AR (L )
S18 IS 718 PG IR (JR )
S19 TR 719 TRE L L)
S20 TRUT 1E 720 TERCT 1 (L) )
s21 RSy 721 WAL E (D
S22 WL 4t 722 WL A e (MLl )
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B 22 SEAN[F] 7 2 0T 2454, 45 42020 fR( rh
1 245 L) U380 0213 i vk ” 47 4 vl 254 i 4
il o ML TR L DT 26 24 100 g, in A BT
20 g, FEA] B AT IEE 4 b, 78 RIE AR, RN
I PE— I, B T2, B M, 28 B 4 b,
B ol R R UL T
2.2 #HiXmBEnH &

WA pTFFER R (1 =5 0) 29 2 g, &R
SE,ET 50 mL B IEEHEIE I, hn 80% i H R 25
mlL, FRE B i K60 min (Zh3:700 W, 454K .
40 kHz) ,jit 2 == il , FH 80% 1) HY st h J ok 2K o £,
UEIT, 28T, Bk 80% 1Y W RV fR T RE & 25
mL s, MR ZIE  #5), BAg.
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SIRELERAT /T AR R 0T
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Mpa (10 bar) ,BFZ5 & +3.50.,-2. 80 kV, BAHE IR
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Fig. 1

&1

MR (A) R FHEmEEIEE(B)

Chromatogram of reference substance (A) and sample of Ligustri Lucidi Fructus (B)

T LU R 2. 27 153 ARBRBIH 4. Rh L Tt 5. MO 56, RIBBCER 7. FroieaR ;8. MlEE 239, MR AT H . Note: 1. Salidroside;

2. Rutin;3. luteolin-7-0-glucoside ;4. Specnuezhenide ;5. Oleuropein ;6. Luteolin;7. Apigenin;8. Quercetin ;9. Echinacoside.
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Table 2 Linear test results of nine components

D%y

Component

[R5 e

Regression equation

LNEVE AR R
Linearity r LOD LOQ

range ( wg/mL)

(pg/mL) (pg/mL)

ZIELRAT Salidroside

ST Rutin

AR HAF Luteolin-7-0-glucoside
4 v Specnuezhenide

MRS 54 Oleuropein

ABRHFE Luteolin

¥ Apigenin

it Jiz Z Quercetin

P25 Echinacoside

y=701.8x +3 x 10°
y=97.3x-2 x10°
y=1154.9x +2 x 10°
y =3829.9x +3 x 10°
y =2416. 5x +1 x 10®
y =1030. 9x +2 x 10°
y =6822.9x +5 x 10°
y =85. 6x-250414

y =3309. 3x +7 x 107

3.842 ~1 920.853 0.999 8 0.298 0.89%4
7.256 ~3 628.082 0.999 6 1.949 5.850
1.390 ~694. 975 0.999 9 0.383 0.991
34.465 ~17 232.609 0.999 7 0.959 2.877
35.965 ~ 17 982.519 0.999 9 1.201 3.610
1.217 ~608.473 0.999 7 0.342 0.887
0.453 ~226.603 0.999 9 0.129 0.302
1.190 ~595.058 0.999 6 0.337 0.924
10.356 ~5 178.013 0.999 6 1.053 2.757

2.5.3 MEEEE

i 2 L] — TR X R A TR, Fe IR 2. 47 T3
NG SEIERE 6 I, T AL R R 25
TR R R T MO ORI R
MR S AG T T ALY RSD {H, 45 5% R 9
AN R4S U T B RSD (4> 51 H7: 0. 89% 1. 12% |
0.92% .0.77% .0.42% . 1.18% . 1.08% . 0.87% .
0.78% , F AR KGR AT o
2.5.4 FTHMER

B S2 L oTFFE S 6 1y, # IR 2. 27 WU Jr ikl
AR VAR R IR 2, 47 TR 435 SR i | 1A
RS S RSD H, A5 9 AN Ay RSD {43
MR 1.83% 3.36% (1.37% .1.57% .1.05% .2.57% .
1.62% 2.15% 1. 14% ,RWNZIr kG R AT
2.5.5 RBEMHEE

W S2 42 BT FRE S H IR 2. 27 T Jy i thl 45 it

AR, S IRCE R 2. 47 TR (3% 4140 )
E0.1.2.4 8,12 24 h i, s it s R 25
Frtf AR R R U MO ORI R T
SR Mt 2 AR AT ALY RSD i, 25 W
78,9 AN A W T AR RSD {E 43 5 Ry 1.43% |
1.69% .0.93% .0.70% . 1.91% . 1.05% . 1.30% .
2.08% 0.79% ., KUK IEWAEZRAMT 24
h PYREARTRE
2.5.6 JeifEnl R iy

RE SR 0T+ (S2) 25k R 6 17,29 1
g NEBRRAE, o B IS oA 1 DR % Jin ACHH R
T O B VAU, 45 R 2. 27 I O vk A Atk v
WL FE IR 2,47 U Z I a2, 43 i i B iR 1
RSD fH. SCHZS 5 L3 3, 45 5 Won 45 4 Lo ik
MU RSD ) <2.5% . RMZITEME T R
it

R3 INEO ML RLIGER

Table 3 Test results of recovery rate of nine components

o WRE AR AR Wi FCE FHECE <
Component Sample weighing Original Added Found Recovery Average (%)
(g) amount (pg) amount (pg) amount ( ng) rate( % ) recovery( % )
Ah- v a1 1.004 0 1279.6 1278.3 2 565.6 100. 6 100. 4 0.50
Salidroside 1.005 2 1281.1 1278.3 2574.8 101.2
1.006 3 1282.5 1278.3 2 562.2 100. 1
1.008 8 1285.7 1278.3 2 560.2 99.7
1.001 5 1276.4 1278.3 2 563.7 100.7
1.002 7 1277.9 1278.3 2 556.3 100. 0
= 1.004 0 218.3 218.5 428. 6 96.3 99.3 1.63

Rutin
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2:5% 3 ( Continued Tab. 3)

./ FE i A JA G HIEES 8 VS REIElES .
%y o L . RSD
C " Sample weighing Original Added Found Recovery Average (%)
omponen (g) amount( pg) amount ( pg) amount ( ng) rate( % ) recovery( % ) ¢
1.005 2 218.5 218.5 434. 1 98.7
1. 006 3 218.8 218.5 439.0 100. 8
1.008 8 219.3 218.5 435. 1 98.8
1.001 5 217.7 218.5 438.4 101.0
1.002 7 218.0 218.5 437.1 100. 3
KRB
Luteolin-7-0-glucoside 1.004 0 186. 6 186. 4 370.5 98. 6 99.9 0.97
1.005 2 186.9 186. 4 371.3 98.9
1. 006 3 187.1 186. 4 375.7 101.2
1.008 8 187.5 186. 4 374.7 100. 4
1.001 5 186.2 186. 4 371.7 99.5
1.002 7 186. 4 186. 4 374.3 100. 8
B vl
R H. 1.004 0 13 948.9 13 950. 4 27 606. 3 97.9 99.9 2.00
Specnuezhenide
1.005 2 13 965. 6 13 950. 4 28 278.6 102. 6
1. 006 3 13 980. 8 13 950. 4 28 154.4 101. 6
1.008 8 14 015. 6 13 950. 4 27 868.3 99.3
1.001 5 13 914. 1 13 950. 4 27 990. 1 100. 9
1.002 7 13 930. 8 13 950. 4 27 462.7 97.0
Ve b
W%‘l‘ﬁﬁ 1.004 0 7392.4 7 405.5 14 960. 8 102.2 101.7 0. 89
Oleuropein
1. 005 2 7 401.2 7 405.5 14 910. 4 101. 4
1. 006 3 7 409.3 7 405.5 15 007. 4 102. 6
1.008 8 7427.7 7 405.5 14 848.0 100. 2
1.001 5 7373.9 7 405.5 14 986. 8 102. 8
1.002 7 7 382.8 7 405.5 14 869. 8 101. 1
/[\Eﬁﬁ 1.004 0 28.3 28.0 56.4 100. 0 99. 6 0.63
Luteolin
1. 005 2 28.4 28.0 56. 1 98.9
1.006 3 28.4 28.0 56.2 99.2
1.008 8 28.5 28.0 56.5 100. 1
1.001 5 28.2 28.0 56.0 98.8
1.002 7 28.3 28.0 56.4 100. 4
ﬁ)ﬁ% 1.004 0 12.5 12.4 25.2 102. 6 101.9 0.84
Apigenin
1.005 2 12.5 12.4 25.3 103.0
1. 006 3 12.5 12.4 25.0 100. 9
1. 008 8 12.5 12.4 25.2 102.5
1.001 5 12.4 12.4 25.0 101. 6
1.002 7 12.4 12.4 24.9 100. 8
WB&? 1.004 0 31. 1 31. 1 61.1 96.3 97.4 2.04
Quercetin
1.005 2 31.2 31. 1 61.9 98.8
1. 006 3 31.2 31.1 61.8 98.5
1.008 8 31.3 31.1 60. 5 94.0
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213% 3 ( Continued Tab. 3)

./ FE i 5 = JA G HIEES 8 e RS aJES .
%y o L . RSD
C " Sample weighing Original Added Found Recovery Average (%)
omponen (g) amount( pg) amount ( pg) amount ( ng) rate( % ) recovery( % ) ¢
1.001 5 31.1 31.1 62.2 100. 1
1.002 7 31.1 31.1 61.2 96.7
\ 2L
M%%ﬁ 1.004 0 2547.3 2549.6 5 040. 8 97.8 99.5 0.95
Echinacoside
1.005 2 2 550.3 2 549.6 5 089.7 99.6
1.006 3 2553.1 2549.6 5107.8 100. 2
1.008 8 2 559.4 2 549.6 5075.9 98.7
1.001 5 2 540.9 2549.6 5085.4 99.8
1.002 7 2 544.0 2549.6 5108. 8 100. 6
2.6 =ENE A 3 O 2. 27 By vk ik A B
2.6.1 REF#&Z 0T+ IR ZNE HR“2. 47 T Z6 D5 9 AN 1o 19 5 &, o 2

WA 7= M B T 0 2 PRl B RE P AT SR IR 4,
F4 FEFHLAFH MRS EEWELR (n=3)

Table 4 Determination results of nine components in Ligustri Lucidi Fructus from different habitats(n =3) (mg/g)

i 5 KA EHHE Tﬁi? Tt VNS eSS T e 3 RS
Sample Salidroside Rutin 7-0-  Specnuezhenide Oleuropein  Luteolin Apigenin  Quercetin  Fchinacoside
glucoside
sl 0.097 5 0.107 4 0.109 5 8.204 6 6.8325 0.003 7 0.003 2 0.0117 1.506 8
2 1.2745 0.217 4 0.1859 13.893 3 7.3629 0.028 2 0.012 4 0.031 0 2.537 1
S3 0.6217 0.109 9 0.128 7 7.368 3 4.749 2 0.005 5 0.005 7 0.026 2 1.307 3
4 1.544 0 0.2235 0.259 7 15.849 9 8.300 1 0.056 4 0.102 6 0.038 9 2.958 7
S5 0.412 0 0.082 7 0.063 6 7.542 6 2.868 1 0.001 4 0.002 1 0.016 0 0.980 5
s6 1.3328 0.269 0 0.287 4 17.672 6 5.465 7 0.035 8 0.013 5 0.035 7 1.906 3
s7 0. 640 8 0.116 4 0.1279 9.570 2 4.013 4 0. 004 9 0.009 8 0.017 9 1.193 1
S8 1.262 4 0.299 6 0.224 6 12.850 0 9.936 1 0.030 2 0.067 4 0.038 2 1.7186
9 0.538 8 0.113 3 0.077 6 6.995 5 4.1677 0.002 1 0.002 9 0.019 0 0.834 4
S10 0.204 4 0.086 9 0.148 7 6.868 0 5.224 8 0. 005 8 0.000 9 0.0217 1.344 9
si1 0.498 7 0.103 8 0.078 2 7.320 0 1.816 2 0.001 8 0.002 1 0.017 2 1.278 0
S12 0.598 8 0.121 1 0.044 8 7.5737 3.144 2 0.004 3 0.002 3 0.063 3 0.8735
SI3 1.278 8 0.3572 0.309 4 15.358 0 9.7359 0.050 4 0.019 6 0.034 9 1.906 6
S14 0.986 2 0.293 4 0.198 2 18.106 6 8.970 1 0.109 2 0.136 4 0.044 8 1.6557
S5 1.030 6 0.210 6 0.213 9 14.023 8 7.2335 0.086 5 0.041 2 0.036 2 1.874 2
s16 0.458 3 0.286 9 0.092 6 8.714 8 5.109 7 0.001 6 0.002 7 0.009 8 0.995 7
S17 0.587 4 0.129 8 0.089 3 7.683 2 4.309 9 0. 006 9 0.107 9 0.029 6 1.536 8
S18 0.704 3 0.140 7 0.108 7 7.641 0 3.220 8 0. 005 2 0.0105 0.0225 1.109 4
S19 0.400 6 0.103 5 0.157 9 8.1453 3.209 7 0.001 9 0.007 8 0.019 6 0.745 8
$20 0.3279 0.098 9 0.114 6 8.709 7 2.508 6 0.002 4 0. 006 3 0.017 4 0.579 2
s21 0.726 3 0.110 4 0.096 2 6.329 8 2.047 1 0.018 3 0.091 8 0.005 6 1.1145
S22 0.491 2 0.074 6 0.1279 7.205 6 5.610 8 0.009 7 0.1349 0.0119 1.009 4

T IR SR AR L B A

Note ; All experimental results are calculated by dry mass.
2.6.2 REERA& ATFHEE I ArsESENE

BORR = oA 0T FRE SR IR 2. 17 R e “2. 4730 F S5-I 5 4 i 7o 9 A4 & &,
il Fe B2, 27 TR Oy ik A R R R R IR SRR S A 2,
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RS MEARLTAFERI MRS RIENENER(n=3)
Table 5 Determination results of nine components in Ligustri Lucidi Fructus after processing(n =3) (mg/g)
ARBHAF
FE LR ZEFT Luteolin- LR g LGRS N e W R AR
Sample Salidroside Rutin 7-0- Specnuezhenide Oleuropein Luteolin Apigenin Quercetin Echinacoside
glucoside
71 0.216 4 0.084 5 0.068 0 17.429 2 8.5450 0.003 0 0.001 5 0. 008 4 0.792 4
72 1.805 8 0.1829 0.1189 25.806 6 15.363 5 0.022 6 0.007 3 0.019 7 1.337 6
73 1. 169 6 0.086 7 0.080 8 16.249 3 7.3305 0.004 2 0.003 5 0.0150 0.686 8
74 3.398 7 0.188 4 0.168 1 31.719 8 10. 809 6 0.045 1 0.081 2 0.022 6 1.560 7
75 0.908 3 0.0523 0.037 4 16.105 2 3.428 0 0. 000 9 0.001 3 0.009 8 0.5139
76 1.934 1 0.218 6 0.186 6 30. 365 2 6.436 1 0.028 6 0.011 2 0.024 1 1.003 8
77 1.4117 0.092 5 0.080 3 20. 160 4 9.1953 0.003 6 0.008 0 0.010 6 0.626 4
78 2.779 2 0.156 5 0.144 7 23.720 0 12.333 9 0.024 2 0.056 0 0.027 2 0.904 5
79 1.187 3 0.089 7 0.046 7 12.011 0 7.432 8 0.001 7 0.002 3 0.010 7 0.436 6
710 0.451 6 0. 066 1 0.094 1 14.756 0 8.064 4 0.004 9 0. 000 6 0.0123 0.706 7
711 1.099 0 0.081 2 0.047 1 16.760 0 4.049 8 0.001 4 0.001 6 0. 009 6 0.6713
712 1.3193 0.096 7 0.024 9 16. 167 4 7.854 0 0.003 4 0.001 8 0.047 2 0.457 2
713 2.8153 0.208 1 0.201 3 32.736 0 15.025 0 0.0413 0.016 2 0.0255 1.003 9
714 2.1715 0.2310 0.127 1 38.233 2 13.843 4 0.087 4 0.1135 0.036 2 0.8712
715 2.269 2 0.176 8 0.137 6 29.067 6 11.163 8 0. 069 2 0.024 3 0.021 0 0.986 8
716 1.010 2 0.205 1 0.056 7 18.449 6 9.886 8 0.000 7 0.001 9 0.005 2 0.521 9
717 1.294 2 0.094 5 0.054 5 15.386 4 6.652 7 0.005 7 0.089 8 0.020 7 0.808 3
718 1.551 4 0.104 3 0.067 5 14.302 0 7.972 2 0.003 9 0. 008 6 0.018 2 0.5821
719 0.883 2 0.081 0 0.100 3 18.310 6 6.955 1 0.001 5 0.004 6 0.011 0 0.389 7
720 0.723 3 0.076 8 0.071 4 18.439 4 3.8733 0.001 7 0.005 1 0.009 7 0.3015
721 1.599 8 0.087 1 0.059 1 11.679 6 5.161 2 0.014 6 0.076 4 0.003 2 0.584 8
722 1.082 5 0.055 1 0.080 3 16.431 2 9.660 0 0.007 8 0.1123 0.009 4 0.529 2
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Fig.2  Comparative of components content of Ligustri Lucidi Fructus before and after processing
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