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Abstract ; Objective Based on ultra performance liquid chromatography — orbitrap fusion lumos tribrid — mass spectrometry
(UPLC - Orbitrap Fusion Lumos Tribrid — MS) ,the migration components in serum of rats after intragastric administration of wa-
ter extract from Nyuzhenzi( Ligustri Lucidi Fructus, LLF) and wine steamed Nyuzhenzi( Ligustri Lucidi Fructus) ( WLLF) were
compared and analyzed. Methods Male SD rats were randomly divided into blank group,LLF group(10.8 g+ kg™ - d™") and
WLLF group(10.8 g - kg™' - d "), with 6 rats in each group. The administration groups were given the water extract of LLF and

WLLF , respectively,and the blank group was given the equal volume of purified water,once in the morning and once in the eve-
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ning, for 5 consecutive days. One hour after the last administration, the blood was taken from the abdominal aorta to prepare the
serum samples. Accucore™ C,q (100 mm x2.1 mm,2.6 wm) chromatographic column was used. The mobile phase was acetoni-
trile(A) =0.1% formic acid water(B) ,with the gradient elution(0 —5 min,95% B—85% B;5 - 10 min,85% B—73% B;10 —
24 min,73%B—15%B). The flow rate was 0.2 mL - min~"'. The injection volume was 5 wL. The positive and negative ion
mode scanning was used, with the scanning range of m/z 120 — 1200. Compound Discoverer 3. 3 software was used to analyze and
identify the prototype components and metabolites of LLF and WLLF into blood according to mass spectrometry data and related
literature. The multivariate statistical analysis method was used to compare the different components between the medicated serum
of LLF and WLLF. Results A total of 64 blood components were identified in the serum of rats given the water extract of LLF,in-
cluding 40 prototype components and 24 metabolites. A total of 57 blood components were identified in the serum of rats given the
water extract of WLLF including 35 prototype components and 22 metabolites. The prototype components mainly included pheny-
lethanoid glycosides, iridoids,, triterpenoids , flavonoids, etc. The metabolic pathways mainly included hydroxylation, methylation
glucuronidation, etc. According to the variable importance in projection( VIP) value > 1, students ¢ test results were not signifi-

cant( P <0.05),12 differential blood components such as specnuezhenide and ligustrosidic acid were screened , including 7 proto-

type components and 5 metabolites. Conclusion The serum migration components of LLF changed significantly after wine steam-

ing,which could provide a theoretical basis for elucidating the material basis of LLF and WLLF.

Keywords : Nyuzhenzi ( Ligustri Lucidi Fructus) ; processing; serum pharmacochemistry ; UPLC — Orbitrap Fusion Lumos

Tribrid — MS; multivariate statistical analysis
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1 L ITTIEZRRT R A MU S B

Y h BER BTEL  mel ME T HEHT AR w
(min) (ppm) i
1 190 BRI CgHig0s  [M-H]~ 153.05572 153.05535 4.8  153.05535,123.044 91,122.037 17,109.029 27,108.021 25 0.04 a b
2238 R CgHip0,  [M-H]~ 137.06080 137.06031 4.4  137.060 31,119.048 42,109.031 54,108.042 37 b
3 2,44 HUESET CisHyn0y9  [M-H] - 36111402 361.11365 2.0  131.03470,113.024 02,101.024 16 8.18 ab
4 254 RIEREE-1-0- AT ClulyOs  [M-H] - 315.10854 315.10822 2.4 315.108 22,153.055 19,123.044 54 3.00 ab
50 2.5 JUFHKT CigHy0g  [M-H]~ 31510854 31510819 2.4  153.05563,152.047 64 3.00 ab
6 3.07 Tt Ciafag0o  [M-H] - 389.14532 389.14528 2.7  211.097 53,193.087 27,181.085 02,179.069 36,169.049 55, 0.90 ab
161.060 79,153.053 90
T34 gRFHC CigHy07;  [M-H]~ 299.11363 299.11341 2.8  299.11341,137.023 99 0.91 ab
8 3.45 PRI CisHp0  [M-H] -~ 345.11910 345.11880 2.3 161.045 53,149.045 26,143.034 79 0.81 ab
9 400 HEHmM CigHy010  [M-H]~ 375.12967 375.12984 3.4  161.04536,143.034 70 4.68 ab
10 4.17 Nuzhenal A CioHi 05 [M-H]~ 213.07684 213.07675 4.7  213.07675,195.066 27,169. 086 56,141.055 12 151 ab
11 4.21 (2E) -5 -Hydoxyferulic acid  CioH 1005 [M+H]* 21106010 211.05996 -0.7  193.049 33,175.039 28,169.049 53,151.039 23,123.044 38 11.65 a.b
12 44 KT CigHyn0p  [M-H] - 389.10893 389.10856 2.7  389.108 56,345.117 92 0.07 ab
13 4.67 W@ CoHg0, [M-H] -~ 179.03498 179.03467 4.4  179.034 67,151.039 24,135.044 88,134.037 06 113 ab
14 523 &% Ci7Hy0p  [M-H] - 403.12458 403.12459 2.7 223.060 62,161.045 18 L7 ab
15 5.23 AMRHEHE -1 - TR Ci7Hy0p  [M-H] -~ 403.12458 403.12445 2.4 223.060 62,161.045 18,143.034 42,119.034 71 L7 ab
16 570 BEFIT CiHig0s  [M+H]* 229.10705 229.10685 -0.9  211.096 97,197.081 12,179.070 24,169.086 30,155.070 63 0.56 a.h
17 715 Rt -4 - BRENEER CioHip03  [M+H]* 179.07027 179.07040 0.7  179.070 40,161.060 14,151.075 55,133.065 22,105.070 23 a
18 7.8 4FiFC CH,06  [M-H]~ 24107176 241.07194 5.0  241.071 94,223.061 49 3.02 ab
19 7.38 J5)LER C,He0, [M-H]~ 153.01933 153.01866 2.8  153.018 66,135.008 56,125.024 42,121.029 17,109. 029 02 a
20 9.08 10 - BREEHM AT CosHzp0py  [M-H] = 555.17193 555.17209 -0.1  123.04427,113.023 99 4.9 ab
20 921 MRt CyHyp0p,  [M-H] - 685.23492 685.23537 2.3 523.18170,453. 139 50,421. 149 99,299. 113 01 131 ab
2954 LItk CysHy0py  [M-H] - 553.15628 553.15578 1.1  391.10239,373.11328 7.60 ab
B 9.6l EEHE-T-0-HAE T CulagOyp  [M-H]~ 431.09837 431.09857 1.2 431.098 57,429.024 47,269.024 09,175.024 47,113.024 09 a
24 10.24 KRpE CyHp0p  [M-H] ™ 447.09328 447.09303 1.9 175.024 43,113.024 09 13.38 ab
2351029 ¥THEW Ci7Hay0g  [M-H] - 37113476 37113475 2.9 163.07581,161.045 38 6.25 ab
26 10.58 10 - ZEA i CysHip003  [M-H] ™ 539.17701 539.17630 0.7  129.018 65,117.018 77,113.023 97,107.049 79 8.10 ab
2 10.58 T CysHip013  [M-H] - 539.17701 539.17456 2.5  539.174 56,377.125 67,223.060 97,179.035 03 8.10 ab
28 1138 KEHT CisHip0,  [M-H]~ 253.05063 253.05042 3.5  253.05042,135.008 70 1.63 ab
29 1191 it CysHy0pp  [M-H]™ 52318210 523.18169 1.3 127.03979,101.024 11 3.64 ab
300 1220 kREE* CisHigOs  [M-H]~ 285.04046 285.04067 4.6  257.04001,151.003 30,133.029 10,117.033 94,108.021 31~ 2.70 ab
311259 MHEREER CoHg05 [M+H]* 165.05462 165.05451 -0.7  165.054 51,147.043 85 251 ab
21351 Pz CisHigOs  [M-H]~ 269.04555 269.04507 1.4  269.04507,225.05592,117.033 97 3.74  ab
31385 HMEHR® CysHy01s  [M+H]* 57116575 571.16608 0.6  225.049 39,223.023 76,213.039 89,151.039 02,137.059 94 a
34 1407 FEE-T-0-WEMRR CHi0, [M+H]* 447.09219 447.09220 0.0  271.060 39,253.050 05,243.065 54,153.018 54,149.023 59, a
145.028 73
35 1433 ETC CioHy0g  [M-H]~ 377.12419 377.12452 3.8  307.08212,191.034 35,149.023 74,139.039 37 100 ab
36 1527 4@ Ci7Hy0py  [M-H] - 451.10933 45110901 1.1  451.109 01,433.101 72,271.045 78,227.057 23 0.06 ab
37114 TEM CioH;20,  [M+H]* 165.09101 165.09108 -0.5  165.091 08,147.080 84,137.059 89,119.085 86,107.049 49 1.43 ah
38 18.92 ZEEE C3HygOs  [M+H]* 489.35745 489.35651 1.5  489.35651,215.179 94 a
39 2200 FEUEm CaHug03  [M+H]* 45736762 457.36807 1.0 421.347 61 411.360 89,393.350 36 0.89 ab
40 200 ERE® CaHug0s  [M+H]* 45736762 457.36276 1.0 457.36276,439.359 16,411.364 41,393. 354 03 0.89 ab
41 23.23 18-B-HERR CyoHyOs  [M+H]* 47134798 471.34543 2.3 471.34543,435.324 72,407.330 41,303. 194 96,262. 14275, 0.9 ab
135. 117 84

Ve RSB A XTI . OUF AR L A8 1 OB s b T 0T AR 25 ML TP IR

5 min,95% B—85% B;5 ~ 10 min,85% B—73% B;10 ~ 24 min, B HL T +3.50, —2.50 kV, B FAERIA IR 300 C 3K
73%B—15% B) ; i # 0. 2 mL - SBEREE S L, R R, WA 35 arb, i B A T arb,%ﬂc%rmﬁ 275
25 C, °C, 4393 60 000, T 3% filf 48 68 43791 7 20,40 .60 V., 3= $4 785 [l

JECE ACAF A B 55 1 TR (Heater ESD) ,IE B 741 m/z 120 ~ 1200,
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2 ol FIZE RS 2R B AR B
Y Rt AER ATER mRE SR HEHT AR w
(min) (ppm) JEH
MU LS1 BLATREEL + BEE (L9 CeHg0;S  [M-H] - 246.99179 246.99196 3.5  246.991 96,203.001 56,153.019 06,135.007 87 3.5 ab
W2 L8l EREREEEILE CiaHigOg  [M-H]~ 313.09280 313.09357 5.0  313.093 57,137.060 44,107. 049 94 1.54 ab
M3 221 BILEEATRRERIL Y CiyHig0y  [M-H] - 329.08780 329.08742 3.3  329.08742,153.055 60,123.044 99 1.07 ab
Mo 220 LRI + B ChaHig0y  [M-H]~ 320.08780 329.08810 3.1  329.088 10,175. 024 54,153.027 62,129.019 00, 1.07 /b

123.044 88
M5 342 JLTHRETHLAL + Bk CisHpn0y  [M-H] - 34511910 345.11880 2.3 182.04526,161.045 53,143.034 79 0.74 ab
M6 3.65 FREEAIEILIE CoH0,  [M-H]- 15107645 15107577 2.7  151.07577,109.031 90,108. 047 98 0.95 ab
M 440 KR -1 - PEEEMEMLSY  CeHpOyy  [M-H] - 389.10893 38910888 2.7 389,108 88,345. 117 89,20. 045 67,129.055 59 0.10 ab
M8 5.20 BAEFEREEIL Celi0gS  [M-H]~ 233.001253 233.01294 4.4  233.012 94,153.055 66,123. 045 08 0.61 ab
M9 5.94 WIMERAEIATEERERAL ) CisHigDip  [M-H] -~ 355.06707 355.06730 3.7  179.034 79,175.043 80,163.039 37,146.036 93 0.27 ab
MO 6.97 &EFHITZEILEY CialigD;  [M-H] - 283.08233 283.08292 4.5  283.08292,129.019 21 200 ab
MIL  8.68 FE3id-7-0-HMMEMEML + 8 CuHyp0,,  [M-H] - 461.10893 461.10858 1.7  461.108 58,299.024 51 147 ab
AL
M2 9.66 AREEZRFEL + B CieHig0g  [M-H]~ 30107076 30107217 1.2 301.072 17,269.067 14,151.003 01 223 ab
MI3 1024 B -7-0-HMHFAL  CuloOy  [M-H] - 447.09328 447.00303 1.9 447.09303,191.024 43,129.024 09 9.68 ab
MI4 10,68 FAiitiiii + BT CosHip03  [M-H] - 53917701 530.17725 2.5 437.11428,315.060 44 9.18 ab
MIS 1101 THEEAERLY CiolagOs  [M+H]* 34110854 34110812 4.1  341.108 12,137.059 58,119.085 35 a
MI6 11,68 FEE% -7-0-EMHAATY  CuHpO0y  [M-H] - 449.10893 449.10879 3.4 449.10879,175.024 80 1.8 ab
MIT 1191 B st AR CosHy0pp  [M-H] - 52318210 523.18169 1.3 453.13290,421. 144 23,299. 110 45 281 ab
MIS 1209 FifZ-7-0-WBEaEeEy  CuHpOyp  [M-H] - 43311402 43311437 3.3 175.024 83,113.024 16 283 ab
MI9 12,18 AREEZRIELY CisHig0;  [M-H] - 30103631 301.03585 -1.6  285.04772,273.059 61,241.058 65,151. 002 84 118 ab
M0 1220 FEE-T-0-HRBEEBEL + £ CsHig0e  [M-H] - 28504046 285.04067 4.6 151.00330,133.029 10,113.024 15 219 ab
WEE
M2 12,63 WMERRIR CoHioOy  [M+H]* 183.06518 183.06532 0.7  183.065 32,165. 054 82,151. 038 96,139.075 61, 11.89 ab
137.060 09
M2 13.28  HEEAFIC AL Ciolpn0o  [M-H]~ 39311910 393.11911 2.8  393.119 11,225.046 14 279 ab
M3 1374 RREEZRIELY CieHi206  [M-H]~ 299.05611 299.05613 3.7  284.03220,151.001 52,117.033 68,108. 021 54 3.40 ab
M4 16,13 JLTHRET AL CisHpn0s  [M+H]* 33113874 33113912 1.1  315.10901,299. 111 63,183.100 68,168.077 15 a

2.6 HAEAE

% Compound Discoverer 3.3 A Qual Browser of Xcalibur
3.2 B, DAZS 2 R BRLYES 1 D ok B R L3 R 9 DR S
A3 TR E 25 MG R UPLC - Orbitrap Fusion Lumos Tribrid -
MS 5 A A TR ORI AL B, ¥ 1R 2508 <5 ppm, WAL
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P R R AVSEAE 25 G SCRRIEA T 20T S o

BB BEBE S SIMCA 14. 1 84k BEAT I8 2007
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tance in projection, VIP){E > 1,¢ 54 ( Student t test) Z5 2P <
0. 05 it 2 o1 TP AL HI )G 22 S A LR

T e o RS IRA FUATHA s 0. S0ST 4R 2L R 4 I RO s b W AT T4 2 I A8 1R
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3.1 AR FEEMELFELGDMEFRTER

A C G 0 2 o IS A AT IR0 BT 7 125, % 2% 4K B
IR AT E R4, MBS T & (total ion chromatogram, TIC) I,
K1, BigE S A Compound Discoverer 3. 3, i it 2 vl 1~ IfL 15
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137.060 44 5515385 14022 176 Da, 5§ BEAE 07 25 F R A5
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3 vl TIZENTE AN S components in Patrinia villosa( Thunb. ) Juss. effective parts by UP-
P R A LC - Q — TOF - MS[ J]. Biomed Chromatogr,2020,34 (1) :e4701.
ROWEE  FOER -1 -0 - AN AT T ey L) PR S B 5 LT TGH - Bl Smads SRS
REWAL =W 5 3 T B B S 1472 b T e VU ZE R R TR R B £ e AL i VR FHALERI ()] e e B
1 + SR 25,2024 ,35(6) ;1394 — 1398. )
SEARRERS &t TEC SO iR A i ro el (0] TR RN SR S R HPLC IREE A 2T
1y GBI Lo vl T A v A AR AR [T ] A B 2 2 ]
— I 2024 ,42(7) :250 - 254,285 - 286.
ERIES (2E) -5 - Hydroxyferulic acid %8 T &{F [20] BMe, XWESE , RAG , 55 R 0T X MC3T3 - E1 41 Jifd %A 454 £
Bl A5 B 48 2% L T B0 1 BB 7 4 50T 0 f";‘fffim*ﬁm% PRFELI]. B RIS 76, 2023, 42
VR REFILAY $H AL : .
iifjgﬂ%*ﬂ%&ﬁﬁ%ﬁﬂ%ﬁ?ﬁo [21]  2ZBE, FhEER, SR BN, 55 R L 0T X BE 205 5 0 E W 2
= JAR 8 S (A4 FH e AL [T . a7 - WAR - 58715,2023,
(1] Z=edin, kg, X, 4. Fe T 208 it oA Tl I /S 20 0t 5 il 35(4) 245 ~252.
P RESRORATLI ] RARPHIIIIE 50T 4, 2022,34(1) 102 - 113, [22] CAO K,XU J,ZOU X, et al. Hydroxytyrosol prevents diet — induced
(2] RN BRI R BUGAR, 5. 2o JT2G RO (A MO UAIR F 1T 25 dh metabolic syndrome and attenuates mitochondrial abnormalities in
BFFEILIRLI]. 2y, 2023,54(5) :1663 ~ 1671. obese mice[ J]. Free Radic Biol Med 2014 ,67:396 - 407.
(3] XUSRLL, AU, Lot AL Ry 2 IRAE I RS EDIIGRIE (1537 CETRULLO S, D ADAMO S, GUIDOTTI S, et al. Hydroxytyrosol
[V]- Rl R 412, 2022,30(3) 1446 - 460. prevents chondrocyte death under oxidative stress by inducing auto-
C4] FEMG € BERING, T4, S5 2 0T TR M3 (CT R O 2 A phagy through sirtuin 1 - dependent and — independent mechanisms
JROFCH L] LA 2024,46(9) : 117 - 125, [3]. Biochim Biophys Acta,2016,1860(6) ;1181 — 1191.
(5] 14728, 2T PR 25 T2 PK — PD 455450 Y DR 42 v T30 [24] R0, MREI 200, F LR 25 30 Ve FIWRST o [ 7], hE 24
JRBASESHLIEL D] UL LR 2% ,2022. 222tk 2019,54(20) ;1642 — 1646.
(6] BUZitm - PIAKSSEAA, S PERI TR ORI 557 cA0 S'S,WASTNEY M E,LACHCIK P J,et al. Both oleanolic acid
JELJ]. st B 2,2020,38(6) 77 - 80. and a mixture of oleanolic and ursolic acids mimic the effects of fruc-
(70 S ST A L v B e i A BRBEARY Th/Th2 1 tus ligustri lucidi on bone properties and circulating 1,25 — di-
FERBIBETELT ] e R 2577 74],2009,27 (11) :2288 - 2291, hydroxycholecalciferol in ovariectomized rats[ J7. J Nutr,2018 , 148
(8] s, XS, B &% &% M o 1H7 325 P Ak 0 28 Lo vl 2k M il T2 (12) :1895 - 1902.
[1]. ER2554),2019,25(19) 166 ~70. [26] A, PG, 2 0T T-Ho5 W5 P2 R FI O WF St JE (1),
(9] At KT JB A5 R, % RIR 46T 20 4 1 T4 Ul SR 2019 17(14) 133 —34.
IRANE RS AR L] Al A 2024,45(2) 246 - 50. [27] JEGIT BRI 22. 245 FH 4 08 A A 53 0 9 i (D).
[10]  BiE, (8BRS, £M2, 55 5T 2ok M 2 46 45 1E 35 00 FIRFMIREE 5 FF % 2003 (1) ;77 - 86.
WRTARL VTR LZL ] B EEE2,2024.35(5) 0 [28]  sese, Ei. 4 0T FALS A S 25 AL B IE e (). il
1160 - 1163. SEI RS2k ,2014,20(14) ;228 — 234,
[LL] ARSCUR, FEMEMG , o 1 , 4. 28] T 20000 L ol - Sh WA B 3= (297 S, VLRI, TR, Lo 0T Xt 2 T B e BUBE S B AN I 1
B (], T EAR 25,2021 ,23(8) 11437 - 1443, FHEAUEI[T]. rhae 2522 F),2019,37 (1) :206 — 208 ,264.
[12] ek, AhHR, I AR, 45 400U BRI GBS S ERE (307 B, 2508 250 bk 45, 20 5 JFF e PI3K/ AKT g4 4
FERFELI]. 2t ,2022,45(7) :1601 - 1605. 28 B T FA A S B BT A [ 0] vl R R R 4k A, 2021, 27
[13]  skg:Af, X4, tid, 5%, 2 F UPLC - Q - Orbitrap — MS (1 fE (8):1135 —1139,1146.
IO B A G AT D). ST 205, 2024, [31] keSE, WD HF , B L. LSRR HEHT B AN T £ X 4
30(8) :148 - 156. 2 B R HAS A AR [T ], b I R 2 2 2% 3k, 2020, 36
[14]  skigzk, 284 2, BAE, 5. UPLC - Q Exactive Plus — MS 3 #7 (22) :3624 -3629.
1o SR T A2 I B B NEE A 4 Tl A A 400 ) 3 e [0 ] g [32]  fu[fHoE, A7, TR, 45, 4o 0l T R E0E M B A 4 5t R AT
1b2#,2023 ,40(11) : 1587 - 1594. FVRF e DT 0 4 o) 4R HE B AR BAE R 5E [T ], h
[15] T, JB%%, 7hi&, 2. 3T UHPLC - Q - Orbitrap HRMS %54 1% BRBMA S ,2024,30(1) .70 —74,92.
1 TP 28 247 JHL 2 1 fRe 4 RS SR A 2 i 43 DRI % A ML 4 25 [33]  XUME. Loyt 7o wib i PR i 403 5 % AR FIWLHIAT 92 [ D).
HFELT]. HREZ,2020,51(9) ;2408 —2417. W - AR MR R 2 ,2021.
[16] sa#pi, JERl, sk4E4E, % . JLT UPLC - QE - Orbitrap — MS {1 [34]  ZEfk. FRILMmEBEAY 43 B3 4l Ak | 25 3005 I Lo ol A5 ) 1) B2 10F 9
FERR R R 2 IV 25 AL F S [T ] 2, 2023,45 (7 ) [D]. Kt KRB 2R ,2023.
2414 -2419. [35]  SFF, e v, 55 MM i SR I L 2 B A= Wi P52
[17] HAN X, WANG S,YANG X X, et al. Analysis of plasma migration FERELT]. B 5P ,2023,39(10) :233 —240.
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