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Abstract: Objective Compare the differences in material basis and anti-insomnia and anti-anxiety efficacy between Suanzaoren
Decoction (SZRD, FR®{"#%) and Suanzao Decoction (SZD, &# %) in the Jin Gui Yao Lue. Methods This study quantifies 20
chemical ingredients as evaluation indicators to establish the boiling methods of SZRD and SZD, based on ultra-high performance
liquid chromatography-triple quadrupole linear ion trap mass spectrometry (UPLC-Qtrap-MS) technology. Moreover, the ultra-high
performance liquid chromatography-orbitrap tandem mass spectrometry (UPLC-Orbitrap-MS/MS) metabolite identification method
specific to the Chinese herbal medicine was used to identify and compare the chemical profile of the two decoctions. Lastly, the p-
chlorophenylalanine (PCPA) induced insomnia model mice were used to evaluate and compare the efficacy of the two decoctions in
anti-insomnia and anti-anxiety. Results The method of boiling Suanzaoren in ceramic-coated iron pot for 25 min and adding other
herbs then continuing to boil for 40 min can match well with the original records in Jin Gui Yao Lue. When Suanzaoren and Suanzao
fruit were both used with the amount of 2 litters in Han Dynasty, the contents of jujuboside A, jujuboside B, spinosin, 6”-
feruloylspinosin, magnoflorine, pachymic acid and ligustilide in SZRD were over 6-fold higher than those in SZD, whereas the contents
of liquiritigenin, isoliquiritin, isoliquiritigenin and timosaponin AIIl in SZD were over 2 times than those in SZRD. Among the top 100
compounds with the strongest mass spectrometric signals detected in the two decoctions, 42 compounds exhibited higher contents in
SZD and 21 compounds were enriched in SZRD. Among the differential compounds, three isoquinoline alkaloids [(—)-isocorypalmine,
cheilanthifoline and asimilobine], one pyrrolidine alkaloid (stachydrine) and one steroidal alkaloid (zhebeinine) were further identified.
The relative abundances of cheilanthifoline and asimilobine in SZD were 5.2 times and 4.8 times higher than those in SZRD,
respectively; meanwhile, the relative abundances of (—)-isocorypalmine, stachydrine and zhebeinine in SZD only reached 0.3, 0.4 and
0.4 times the corresponding values in SZRD. The anti-insomnia and anti-anxiety efficacies of the two decoctions in the PCPA induced
insomnia mice are similar to each other, and no statistically significant intergroup difference in their pharmacological efficacy was
observed.. Conclusion Under the original decoction method recorded in Jin Gui Yao Lue, SZRD and SZD show significant
differences in material basis, yet their similar anti-insomnia and anti-anxiety effects under specific condition may result from the
combined actions of multiple active components.

Key words: Ziziphus jujuba Mill. var. spinosa (Bunge) Hu ex H. F. Chou; Ziziphi Spinosae Semen; Suanzaoren Decoction; liquid
chromatography-mass spectrometry; insomnia; resource development and utilization; jujuboside A; jujuboside B; spinosin;

magnoflorine; pachymic acid; ligustilide; (—)-isocorypalmine; cheilanthifoline; asimilobine; stachydrine; zhebeinine
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Table1 MRM parameters for liquid chromatography-mass spectrometry technique analysis of 20 chemical components

P SR *HXM:% tR./ bu/a;%% BT FET DP/ CE/  CXP/

JiE min H (m/z) (m/z) v v \%

TR CioH15011 42234 238 [M—H 421.1 301.0,331.1 -80.88 —30.60 —9.02
AR ZEAEH CooH2NOs™ 34241 244 [M+ 343.0 266.2,298.2 50.82 2926  7.62
W v 2= Ca2sH3:015 608.55 3.18 [M— 607.1 427.2,306.9 -129.28 —42.10 —9.13
AR C21H2209 41839 341 [M— 417.1 255.0,135.0 -101.69 -27.39 —13.32
KT BRI C1oH1004 194.18 3.58 [M— 1929 134.0,177.9,1489 —56.65 —20.14 —4.27
o"-FI BRI 53 CasHaoOus 78471 381 [M— 783.1 427.2,234.9 -108.79 -50.72 —9.08
FH®EH C21H2209 41839 425 [M— 417.1 255.0,297.1,1349 -106.94 -25.66 —9.99
HITREEAFBI C4sH76019 921.08 430 [M+ 9225 273.0,2552,741.4 20298 4459  11.13
HER CisH1204 25625 4.80 [M— 2549 118.9,134.9 -79.77 -31.02 -16.01
B A RAFA CssHo4O26 120736 577 [M— 12055 1073.7,749.5 -256.79 —59.50 —40.00
RHEER CisH1204 256.25 6.05 [M— 2549 119.0,135.0 -87.12 -31.16 —9.86
R R C26H30013 550.51  6.09 [M— 549.0 255.1,135.0 -128.55 —41.49 —4.06
s A~ 2 AFB Cs2Hs4O21 104521 622 [M+ 1045.6 455.4,601.6 16201 2760 16.23
EE A Ca2He2O16 82293 628 [M— 821.3 351.1,469.5,6455 —168.52 -52.92 —6.20
AR R AT AL C39HesO13 74092 751 [M+ 7414 579.6,163.0 13222 1401  19.92
BN Ci2H1:02 19024 755 [M— 191.1 91.2,117.2,105.1 80.65  35.94 6.87
HEXIR C30H4604 470.68 7.85 [M— 469.2 355.1,409.4,4255 —128.62 —59.92 —11.94
RETR C33Hs20s 52877 8.04 [M— 5273  465.6,405.5 -121.19 —50.73 —13.00
FR R C30H4303 456.70 835 [M— 4552 407.5,389.3 -160.50 -52.34 —12.85
8RR C30H4303 456.68 836 [M— 4554 407.4,391.2 -170.41 —-52.91 -11.31

KF Acquity UPLC® HSS T3 &k (150 mmX2.1
mm, 1.8 um); ZH PH T AR FE03, A 0.1%
FER/KIETR- G, BREEVERG: 0~1min, 5%ZJ;
1~9 min, 5%~17% M5 9~11 min, 17%Z ;s
11~12min, 17%~18%Z}5; 12~13 min, 18%~
20%ZMi: 13~18 min, 20%~23%ZfE: 18~23
min, 23%~33%ZfE; 23~31 min, 33%~60%Z.
fi&: 31~35 min, 60%~100%Z/%; 35~37 min,
100%Z.fiE; 37~39 min, 100%~5%Z.JE; 39~40
min, 5%ZME; i 40 C; AR E 0.3 mL/min.

FEL T LRAE R 7R R PR AN e PR (3R 2),

FHHTR SR e thlg. B,
RSD<<5%. £ B R INAE S ZR AL T 95%~105%,
JOEERICR RSD $)<<5%. 1% J7 A e g il 4, Af
FAT 2 P A A 2 432 2 0 P AORH B8 2R AR 1Y
TRV
23 BRGSO

SIS DL X £ s IR, KM GraphPad Prism 10
AR X T IR AT EE, 2 HIHECRH ¢ 1
s ZAHMBMBCRHBRE T Z5H (One-way
ANOVA), AP LLELL Dunnett A 1HERIE P
H. WFIEIESS s, 2 AR LEH Mann-
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Table 2 Linear equations, correlation coefficients, limits of detection and limits of quantitation

o - 2 z;%'ré?i/ mwg/ iiﬁﬁ] W - p éﬂ%ﬁﬁi/ Tﬁi}ﬂuﬁﬁ] i%ﬁﬁ/

(ngmL™) (ngmL™") (ngmL™) (ugmL™") (ngmL™") (ngmL™")
ERH Y=40X10°X+2.0X10° 0.9998 1.0~100 024 079 [|BHEZ  Y=50X10°X—18X10* 09993 01~10 037 123
RETEH Y=10X10°X+3.0X106 0.9992 1.0~300 017 058 |[FHEHEL Y=70X108X+1.0X10° 09993 1.0~100 0.23 0.76
Wik #ER Y=20X10°X+2.0X10° 0.9990 1.0~100 016 054 |BELEHB Y=67X10°X—5800 09990 01~10 050 167
A Y=1.0X107 X+1.0X107 09993 1.0~100 008 027 [HHE®K Y=1.0X106 X+7.6X10° 0.9995 1.0~10.0  0.29 0.97
PR Y=20X10"X+53X10° 0.9993 0.1~10 037 124 |MBEIFAII Y=40X10°X+85X10¢ 0.9995 01~10 007 022
G-PTBBHT AR Y=30X 100 X+26X10° 09994 0.1~1.0 017 058 [#ANE  Y=25X10°X+14X10° 09979 0.1~100 1.9 6.65
FHEH Y=3.0X10°X+59X10° 0.9990 0.1~100 017 056 [HERKE  Y=86X10°X+2900 09992 01~10 073 244
FIREEFBII Y=51X10° X+22X10° 09990 1.0~10.0 021 069 |HKE® Y=10X10°X+720 09987 01~80 145 4.84
HEZR Y=30X10' X+10X10° 0.9995 0.1~10 013 044 |FHAE  Y=11X10°X—1400 09996 01~100 081 270
B BHA Y=2350.0 X+14.0 09991 01~100 003 011 [RER Y=17X10°X—-2200 09992 0.1~100 317  10.56

Whitney U ful, Z2H1A LA Kruskal-Wallis £
5, UL Dunn’s VETFREARIE P1E. A P<0.05 7E N
EPEBIE

2.4 SZRD IR FIE ZHRIFRL

241 FAIEBAMES  PUCER TS IR Z A
e (B 1) b, B 1.6 L (3R 8 FH) /K&
ARG 12L (R 6 T, E‘%ék?j‘j/{Tﬁ‘ 0.6L (3N

b-b 4

a-PUARTHE

a-bronze cauldron of the Han Dynasty!'4); b-earthenware pot;

/‘El 14],

P& R R R

c-ceramic rock coated iron pot.

1 AERZENRE
Fig.1 Different types of cookware

3T, KILLE 200, 400, 600, 800, 1000W Ij)
iff\ﬁﬂ‘ JHIFT AR 43 08 51, 420 25, 26.
16 min, ZEEIFTFEI A3 5108 75+ 58 40, 31,

min, H 2 FhER E TR LR E M E R Iﬂﬁﬂf
600 W [ Zh3 &M, 2 PR EL AT Z M SZRD H1Fx
HERER. IRER. R, BANR. FbRa
AL, SnBREAF B AR AL & B RUNE
R (BRIRERRAEEA N BEIL, P& A RS2 AT H
WEEMED, HMmaLEEER (K3,

242 HUEEThER-ERIESE  [E e RS AR (&
FIRIEED MR E, #®E 200~1000W A
[F D254, AR e A R E ZZ R 2T
A, RS A &, RIS E A 1)
A AR I 2 AR AR R
4o BRAA P REI BT AL WG RSB

®3 TEERERENZRT 20 MERASEE (X+s,n=3)

Table 3 Contents of 20 components of decoction boiled in different cookwares (X + s, n = 3)

IR (ngmL ™)

A 5 , - - : -
R A A M B R HHEH PR o-RIBLRNTE R R HEH
g 147.800+5.698 68.843£3.730  65.900£0.260 68.363+1.261 15.073£0395 32.091£2.029  49.477£1.528
Vg R 27350046722 85.8824£2.700 69.400+2.512 75.94740.172 15.15640.130  32.185+3.082  51.788+2.940

R (ngmL ™)

S HIBF R BIL HEE BRACEHEA  REHEEL  AEHEY RECEEB HER
B4R 915.264+18.196 0.700+0.038  120.55416.791 1.608+0.147 58.095+£2.576 17.614+£0.987 117.445+5.036
V& AR YA 1502.383£38.260"  0.601+£0.030  131.014+5.165 1.746+0.015 48.329+0.672 16.195+1.170  119.2124+0.964

A JRERE (ngmL ™)

AITRER AT AL HA NN HERR RER FERR R
iz 712610355  344.277+£17.698  0.094+0.032 3.398+0.398  4.06910.498  4.265+0.562
VG mg 28 11.078+£0.815™"  208.703+11.813" 0.165+0.021" 0.40610.092"" 3.787+0270  3.455+0.564

Hubaaig: "P<<0.05 **P<o.01 **P<0.001.
P<0.05 *P<0.01 *P<0.001vsearthenware pot.
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*4 TEREINZE-FEZHET SZRD PUERSEE (X+s,n=3)
Table 4 Contents of components in SZRD under different decocting power-time conditions (X £ s, n =3)

A J5T &K /(ng'mL )

EIW TR A ZETEH Wit R HET PIEERE  o-PIMBET R R RHEE
200 274.250%+5.250 75.040£4.531 71.550£2.002  84.4471+0.934  18.021%+0.819 33.890*1.114 62.66610.601
400 246.725+15.895" 83.274+7.236 31.455+12.438"" 68.985+1.520"" 13.800+1.679"  43.061+£4.451™" 49.855+5.704™
600 147.800+5.698"" 68.843+3.730 65.900+£0.260  68.363+1.261"" 15.073£0.395 32.09142.029 49.4774+1.528"
800 256.667+7.974 84.177+1.140" 68.750+3.018  64.173+0.431"" 11.398+0.066™" 36.492+0.600 41.92140.289""

1000 297.500+14.494  87.15340.817" 82.500+4.158  65.2731+0.904" 12.408+0.398™" 48.775+1.244™"  42.266+2.377""

HIZE ) SRR /(ngmL™)

W HIERTBII HHE = RARLCETFA RHER JriE H R A2 B HH R
200 1607.771+£44.679 0.5001£0.006  147.660+£9.495  1.831£0.023 80.962+2.000 12.17940.999  144.412+2.066
400 1264.241+743.588 0.4814+0.074  125.1524+7.103  1.723+0.011 58.819£3.986™ 11.316+£5.799  136.495+11.807
600  915.264+18.196 0.700+0.038"™" 120.554%6.791"  1.608+0.147 58.095+2.576"" 17.614+0.987  117.445+5.036™
800 1495.031+35.357 0.340+0.025" 139.979+8.903  1.248+0.041 34.9861+0.652"" 17.052+£0.773  100.212+3.637""

1000 1492.172437.518 0.321£0.022™" 166.873+9.967  1.2174£0.027 42.033+0.626™" 21.618+0.844™ 114.379+1.137""

A JF B (ngmL ™)

FIW - RIERRIFALL HA AR HEKR RERR FIRR FERIR
200  20.688+1.340  359.966%+2.160  0.106+0.024 2.571+0.189 4.717+1.064 4.86410.424
400  13.75119.362  312.266175.298  0.05510.045 1.517£0.364  3.7651£0.237 3.99510.344
600 7.126£0.355" 344.277+17.698  0.09410.032 3.3981+0.398  4.069+0.498 4.26510.562
800  19.4481+0.467 242.969%6.761  0.054x0.010 1.840+0.785  4.905%+0.969 484111319

1000  18.587+0.413  214.504+7.250  0.052+0.009 0.8001+0.834  3.663+0.284 4.9221+0.418
HRIE R 200 W ALHLE: "P<0.05 *P<0.01 **P<0.001,

Hk

*P<0.05 "P<0.01

FR SRR ATI/BIT NP2 SR B2 s TH#
B, W RTE 400 W IR BHAK, 258 200 W B
(R —2; AIERET AII/BIL AR EE NZE 600 W I
R BRAC. BRAC RSB By 6"-F 2L
47 N NV == U E S U R SR S i
[[pZS% Hsa

FLAR BRY HH o RE TR RN S5 SR IR 2 R A A B
BAL, HEL NEFIRES IS R & b A
B INRIGINZHT N %, 75 800 W BX 1000 W IA Fll#x
fiK, HAHRER. HREXR. FREHEE., FHE
#.OHER, RHEHREE, SEAAR. FBER. K%
25 200 W A L i KPR IR I8 S 30%.
2.43 AR AT B R S R R R
BRI T &R “ —F7 (FrE AR 400 mL 54
225 gl®%100), i H ATl R _FER A &N 10~30
g, ARAMEE Sg. FEwEHMILRAHMPIHE, %
ERRA A AR (5. 102 20, 50, 100, 200 g)
SHAWR A A IR (R 5), RIBEE R A
FHER, B ARS R =B PN )
AN S RIZEIG N, RERE&E LTS, H

P <0.001 vs decocting power 200 W group.

HARM 5 R BARRAGES, Kl YR e CHE
I 50 g B, IX G o P g oK PRI T IR B ik i
50%, [FIZIOEE SO BIRE, B
(140 91 sk 20 3 L 3
2.44 SZRD WARFLELMFMTE SEHEDNR
=30 % e = oy 1P ES R DR SYIN =1 5 N N @ 7R
FPEESERI R, SZRD MR M AU & A IR E
BRAR AT, DL 600 W T 28 Bl R A 8R4~ 25 min,
IMNE R M ERT 40 min; B HER/NT S50¢
NE. NEFX, AFFH SZD HIRE X4
SZRD fR¥F—FL.
2.5 SZRD 5 S7ZD hitER T E =R

KH “2.4.47 WipTdR&RELME, NTRE
s 8, wERCHEN225g, RES
FRHEN 120 g ERBIFrEDUR 2 T+, BRASR
WFRA, R AFFTEE), HAAZMHERE—
|, 4rHIEE SZRD 5 SZD, HLAH B 10 %
J&, IHES min, 4 C. 12 000X g &> 5 min J5H
IE 2 pL HATR-BUECH A, A B Oy
ZE53 (F6).



PED 2026578 B57% B 138 Chinese Traditional and Herbal Drugs 2026 July Vol. 57 No. 13

* 5023 »

=5

FEBEFICHERMHT SZRD FULERTEE (X+s,n=3)

Table 5 Contents of components in SZRD prepared with different amounts of Ziziphi Spinosae Semen (X £s,n=13)

[ Ji B /((ng-mL ")
H&/g TR AR ZETEH HAGES HET FIEERE  o"-PUEIBEI R R R R EET
5 268.750£19.721 9.334+1.265 4210+1.804 75.827+4.910 17.128+1.424 3.447£0.512 57.144+4.765
10 243.108+34.484 21.88549.023"" 15.925+5.891 69.500+7.645 13.558+1.889 7.133£1.525 49.944+5.954
20 250.083+15.269 54.0041+4.213"" 33.762+18.734  58.483%+0.986 12.661+0.787" 6.53310.463 41.699+1.841"
50  150.508+1.393* 107.2861+5.619"" 106.567+£3.247"" 89.587+3.492 14.130£2.006 70.503 £6.902 63.444+1.160
100 197.008+20.282*"  148.756%9.334™" 149.117£25.518™ 69.725+£0.346 10.173+£1.866™" 125.331+£10.747" 40.221+1.461"
200  147.083+£10.625™" 212.298+7.662"" 217.333+£30.426™" 31.6471+14.843 7.731+0.592™" 137.444+78.597" 18.277+7.575
e JEIR I (ng-mL ™)
/g HIRFEFFBI HEEK BRI EHA FHER iR N A= BB B
5 1513.821+106.747 0.78540.086 25.861£3.903 2.183£0.209  51.948+5.423 3.47540.290 134.245+10.737
10 1395.362+161.716 0.548+0.127 42.265+5.470 1.630£0.252  43.1141+6.820 6.181£0.796 125.179+17.743
20 1423.139+4.604 0.414£0.010™ 97.0761+6.770™ 1.602+0.035 52.810+1.894 9.000+3.411 120.512+4.331
50 938.003+£17.260™  0.672+0.027  215.267£7.299™ 1.432£0.061" 53.010+1.963  25.781+0.654™ 120.312+4.789
100 1129.3074+185.580"  0.251£0.101"" 248.057£32.753"" 0.733+0.448"™" 38.6294+0.511"" 26.280+5.649™  91.797+4.122"
200 929.969+143.513™  0.092£0.040"" 436.286+7.983"" 0.64310.240"" 23.752£0.272  38.470+11.209™" 44.865+21.319
e JEIRE (ng-mL ™)
Higlg  KIBFEFFAI B B HE R REW TR BRI
5 18.048 £2.428 255.745430.502 0.236+0.071 1.780£0.131 1.919£0.371 2.148£0.340
10 21.412£2.186 239.699426.418 0.147£0.028" 1.714+1.014  2.180%+0.364 2.348+£0.213
20 16.908 £1.357 233.859494.250 0.236£0.019 0.777£0.459  4.216%+0.523 4368+1.132
50 8.6471+0.343"  440.219+23.162"  0.166%0.006 2412+0.713  4.42240.695 5.64940.764™
100 5.263+3.700™" 426.481+£109.797 0.0811+0.014™ 0.9194+1.002 3.993+1.682 3.693+1.415
200 5214+2334™  401.852+25481"  0.114+0.014" 9.037£3.094™ 8.126£1.537""  9.626+1.830"

ST R 5 g R

*P<<0.05

“P<0.01

*P<<0.001.

P<0.05 *P<0.01 ""P<0.001 vsamounts of Ziziphi Spinosae Semen 5 g group.
& 6 SZRD 1 SZD HIUFMA S ELLE (X+s,n=3)
Table 6 Contents comparison of chemical components in SZRD and SZD (X £ s, n=3)
. R/ (ng'mL™)
HA —He RYA N M e N " VhE
ERH AL Wit & HEH bUgEe  em-PIBBENT AR RHEH
SZRD 140.5134+11.290 276.3751+21.469 117367165890 32.635+2.770  9.595+1.039  301.0971+24.270 16.875+2.102

SZD  210.088+14.693™ 13.922+3.554™" - 51.440+3.474™ 7210£1.127" 5.598+3.059"" 37.577+2.920"""
. R/ (ng'mL™)

" AR Tz BECETA  RHEE O AEHEY O RUCRB e
SZRD 508.283+108.692 0.206£0.050 303.476+34.125 0.225+0.016 39.362+2.681 34.847+7.635 59.435+6.086
SZD 510.802+59.110 0.905+0.172"" 0.343+0.414™ 0.505+0.053™ 24.771+4.858™ 1.594+0.205™  56.700+2.034

R /(ng'mL™")

i - - o I o
AR AR AIL AN H KR TREHR TR R RE SRR

SZRD 494740978  1354.348+268.973  0.033£0.018  2.145+1.136  5.98940.731 7.883+1319

SZD  10.9174£2.498™  207.543+23.174™  0.047£0.016 - 6.435+0.571 6.146+0.955"

5 SZRD t#: "P<0.01
*P<0.01

LRI, HEAP R R R

AR

Tels TR 2 A/B. 6"-FuBAME T B 1 2

TP<0.001; “=” FoRMrEEACT R

P <0.001 vs SZRD; “-” indicates that the component content is below the detection limit.

FERIRLL RN S B2 . B AN BRIY(E SZRD

>

REER T, 2l SZD [ 1.7, 19.9. 884.8. 21.9.
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12.4. 1.3, 1.3 1 6.5 1%, Wik s MIRZIRAE SZD
PR . HERRERES ., BER, R R 5
HE R DB R AR AT AL, 23R4T 7E SZD
A REE, AlE SZRD ) 1.6. 4.4, 22, 2.2,
2.2 1.5 f%,

2.6 SZRD 5 SZD ZFUWFBMPLE

2.6.1 AW d S O 7 E AT b S Bt
SZRD Fl SZD [ el 2 57, 3t —20 %) 2 Fhizl
BEATEE M . SR “2.57 TR X FE A,
43 FE SZRD Al SZD. HUiZii 1.0 mL, A 9.0
mL i FEE, JRE Smin, 4°C. 12000Xg B> 5
min J5H_EE. IIALTREIREN 4 pg/L AR
Q-F-L-FHNARR), % 90s, LL 80 kHz. 300 W
A 15 min, KR EHE S 10min, B EIERE
FLIE P8R, HERE 2 uL AT A0 HT

2.6.2 AR f#R Acquity UPLC® HSS T3 4
WA (100 mm X 2.1 mm, 1.8 um, Waters, 3£[E),
PR T KN 0.1%FE/KER, AIAEA
0.1% TR LG 1 B0 R KA 5 mmol/L
HERE KA, BHAALH;. . AE AR
VEBBEFEUSIE) A 0~1.0 min, 8% A HLA: 1.0~8.0
min, 8%~98%4 HLAH; 8.0~10.0 min, 98%F HLAH;
10.0~10.1 min, 98%~8% A HLtH; 10.1~12.0 min,
8% A HLAH .

2,63 JREESAME HMIEE TR, WiZHE 3.5kV
2.5 kV, #SJE ST 40 arb, BN 10 arb; B4
EIE 325 C, —ZAHR PR 60000, &1
FEVEHEA m/z 100~1000; HY top 4 58 1 BE 2 -133t
17T g mrehb s 522400, REEEES 30%, 2
HE2E 15000, [FF J5 FH B HERR LA BRITAR (S B,
2.6.4 EMEE RIS ERMN: BEET
AT miz RENT 2 —, ZRERGS
TR T RE B B BioDeepDB (F5 M VA K v A M=
ZBHEE R A ). Metline MoNA . mzVault. Natural
Products H IR 52— 8, IS5 RTS8
AU WIS T AT ELRE B (1X1076) XA 7,
TRRTERE R SO R E LG TB, M SZRD H
SZD L% H 1 555 MIAEFIIR A E R (B
2, B SA TR R IETARECR o, 2 Fiiglz
i) S B2 S A VS LR 7, BT U5 42 (R B
HET) . 2L, 2 Fhig il o 4 e t 1 sy Fh A
[F)U71, LA B IR 2 T PR A 2 1 8 B A
Kisr, QOFEFEWMEEI [(H)- AR R

Bl BEP S AR R . ESARAEAER (it DL
M AR PR R P BB« ML e 2B (K
WD PAK R A (F: ZBRAKKANER. HIFERE
Bk A3), A AT RESR IR T BRI .

F TR 58 AR g R I T B T
W m/z 326, WO ISR RAT AT (BT 3D,
EESEFHRAT, BB IMAH] R 8k
AT, SRS TN EAFS AR, PR
1 53F COy (—44) LRl m/z 282 [M+H—CO,] #E
o miz 282 WERTE it — 0 2 ks R H
—, A M EARALEUAR I F AR S W PR i R AR B )
B, HHrEELEEE (—32) A miz 250 [M+H—
CO,—CH:;OH]'# Jr &7, [FIRTTER C=N XU, fi
[ IE & AN E &, IRk Rt — i
fift, 4k m/z 250 B R R RIEE (—16), AR
m/z 234 [M+H—CO,—CH;0H—O]"; =, M
FRAEWZ, FR 1T HE m/z 265 M+H—CO,—
OH]'HHEW A & ¥, ZHHEE T H EARARE
HHZE (—31), FRER C=N S, 4% m/z 234
[M+H—CO,—OH—OCH;]*, Bl m/z 234 [M+H—
CO,—CH3;0H—O]". 2 25 BRA% I [F]45 m) J5 /N BE R R
A BRI R SRR m/z 234, 15 JIMEEIE T miz 282
TR B

ZRL SRR ZR, TN T ()- R AE B 2R R Bl L
W2 B, DA LT N IREERRE (D) )
JAHSRZ R b 018221, ik 8875 5 Ve T AR A T
AETE B, O H DA T AR S IR T 100 A
HAE 2 Mimiiz [mxtte (% 7D, Z55%M SZD
42 DAY SZRD I 2 £i5 UL b, B R AL Ly
FENEEIZE AHLERAE KN R R4
SZD ' 21 MRS & SZRD i 0.5 f5 LT, kA
RURF=P) FZNAEYIEE. B, 5% .

g e EAE LRSS R, v W, SZD R R
WA AR A NLER I UL TT 1 o A ) ) 0
RN RBWAKZ, 1M SZRD R EBHE =
MRS M T R AT . IR TR S =R R
PLJ BEA N BRSO R % s 2 Mg h )
FHA MR EYY R, b SZD R EE
ARZETCHR. WEHSREAR. EUERR; 1 SZRD EES
AR (—)-F AR BT #7007 KI5
2.7 SZRD 70 SZD InkERSinEEIERA LR

K F H HiH 38 S ) PCPA 5 S AIRAR Y /)N B
AT HURIRAIHUAE L&A VPN .
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A 36

36

29 29 3
SZRD

=~ - SZD
0 2 4 6 8 10 12 2 3 4 5 6 7

t/min
B 1
16
38
b
-N”M SZRD
m ounWl szp
} : : : - L i T : v ]
0 2 4 6 8 10 12 4.0 4.5 5.0 5.5 6.0
t/min

1-33-7-O-FEBRAEIR: 13- %R 16-DL-H Bkl 25-WRF: 29-L-5-2 (AR 34- 110 35-X &M LIRNE: 36-(-)-FH LR EmTE: 37-4
eI 38-4-JR BRI 39- W HALMER: MM 45-F W, 46-ARIEK AR 47-HHEHR: 48- 5B HK: 49 L RMR: 50-H =
i 52-HfE R 53-RATIV; 56-EMEER A; 70-FAHARIR.

1-33-di-O-methylellagic acid; 13-glutamic acid; 16-DL-mannose; 25-adenosine; 29-L-5-hydroxytryptophan; 34-2,4-dihydroxy-7-methoxy-1,4-
benzoxazin-3-one; 35-p-coumaryl acetate; 36-(—)-isocorypalmine; 37-(—)-carvone; 38-4-hydroxybenzaldehyde; 39-picrocrocin; 44-phlorizin; 45-vanillyl
alcohol; 46-m-hydroxyphenylacetic acid; 47-glycyrrhizic acid; 48-taxinine; 49-coniferyl acetate; 50-liquiritin; 52-tricin; 53-asparanin IV; 56-biochanin A;
70-betulinic acid.

El2 SZRD %1 SZD HJiE (A). fi (B) BT HIEBIEE
Fig.2 Base peak chromatograms of SZRD and SZD under positive (A) and negative (B) ion modes

270 GRS LI 257 TR TR U0 RIRG ARG, A/ BB NI B

& SZRD 5 SzZD Ik T8 (HEEDHA
11.45%F1 28.44%), FHREEATFHIRE G ksl
M. N 7T, SZRD Al SZD W T-HrH4h 24
FIEARRF 2, H1T SZD % T-HHE BB R, K
KRB EWE N 03 gmL, %M 10mL/kgig,
5453 3.0 ghkg I, 1A 2 FizlB)&ERE, K
BB E N —F.

272 SEIREN A K 84 HRUNRUE MM MESR
7d Ja, BENLATAH: XPRRAL. BIRUZH (PCPA, 300
mg/kg). HEEZEZ (20 mg/kg). SZRD K =4H
(SZRD-L, 1.5 g/kg). SZRD il &4 (SZRD-H,
3.0 g’kg) SZD KFIEH (SZD-L, 1.5g/kg). SZD
EAEA (SZD-H, 3.0g/ke), &4 12 R, KRR
UL IR B PCPAIIY 4, K445 T 4lik 54l
KIBERIZ5Y), H 1K, E8ig13d.

273 PURMRIMEALLES  REEHZNE 2RSS

2 h, &H ip 50 mg/kg JGE L4, SLRIIC S
T RS AN B R 22N 1), DA EA BRI RESE 1 min
DA b A A8l E R AFHE 2, £ 30 min AR A\ BE,
AR, HEEIRE KA 0 min. IR, /)
ARG, RRIEALAE, MEHIECAN, SZRIDAR
BT EEAY 4 CARIEHTEE 1 min, 4 °C. 5 000X g &
OHCETE, DARAIEN e s alisE. SR GR
8) KR, HGEAMMEL, SZRD-L. SZRD-H K SZD-
L. SZD-H ¥Jfig i35 PR 5 B bh 24015 5 1 N
R (P<<0.001), [F} SZD-H. SZRD-H &.& &
I} B L 25 T I BERR K (P<<0.001); X E24E
SRR R, HR, 2 FialiEk. &=
AR H USSR ARG S, T 2 iz
FfEA MR EER. FN, SEMAML,

SZRD F1 SZD R[FEFEMAL AL EE FiR4m 5-5%
JERIKT, 5B 2508 BB 2 B FAE D7 %
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&7 SZRD 1 SZD ERUWEMNEE (n=3)
Table 7 Identification of differential chemical components between SZRD and SZD (n = 3)
fw HX . el Awl  RE . SZDISZRD . )
g5 " ansH R . né wh ) (X109 BREF - RH KR
1064 33-Z-0-FHENIMD Cigtio0s 330,037 6 [MFHCOs 3910307 3910307  0.04  391.03,217.02, 111.01 2014 HIEERE REET)
2 0.66 R CsHi03 112060[M HI 1110091 111.0088 3.00 111.01,67.02 371 WERTESE RA
3070 HERHHANY CxHisOs 3541103 [M—HJ" 353.069 6 353.0667 829 11101 2545 R EE
4070 N-RPRE-L- KL AR CHNOs  160.048 4 [M—NH+H]" 143.9970 143.9961 635 8496 1546 FHMATEME BANM
5070 DRI CHOs 1160110 [M—H]" 1150040 1150037 277 7101 387 HHRE e
6 0.72 BT Rz CHiNs 1301218 [M+H] 3L1291 1311291 013 131.06, 114.05, 72.04, 60.03 806 EARMATEME WA
7 074 $ERAFHERY  CisHiOy 3340325 M—H]" 333.0588 333.0584 126 333.05,241.01,153.00 041 HEW% A
8 0.74 AHBW CHoN:02 ~ 155.069 5 [M+H]" 156.0769 156.0768  0.32  156.06, 110.07 048 FAERE Firh 4kt
9 0.76 2-AKC=W™ CHsOs 1600372 [MHHCOO]™ 2050354 2050354 0.12  205.04, 145.01, 125.02 330 HMLERE s
10078 WHHZELRMEY  CHNO: 1290426 [M—H]" 128.0353 1280353 012 128.03 031 WK F
11079 HpizH00 CosHnOi  540.1843 [M—H]" 539.1324 539.1301 436 34111, 112.99 0.6 IFAEERETE £
120.79 4-0-p-D-I W & CiHnOy 3561107 QM—H]" 7112087 7112032 770  665.22,383.12, 179.06 0.08 MEHE k=)
TR R
13083 RER CsHNO; — 147.0532 [M+H] 148.0603 148.0602 0.89 149.02, 130.05,102.06, 84.04 035 FHEE Firh 4kt
14 0.83 FFLFEfEDY CHuOs 1820790 [M—HJ" 1810715 1810712 143 181.07,101.02,89.02, 7101, 043 gk Firh 4kt
59.01
15 0.83 #i B CrHesNO; 4313399 [M+H]' 4321630 432.1621 205 90.06 038 Emk F
16 0.84 DL-H R0 CHiOs 1800634 [M—H]" 179.056 1 179.056 1 0.05  89.02,71.01, 59.01 416 HpEK Firh 4kt
17 0.84 fEER CsH0, 98.0368 [MH+HCOO] 143.0354 143.0350 293  143.04,102.06,87.03, 71.01 508 WRWERTEMIE KR
18 0.90 D-AKHERRLT CsHiOs 1660477 [M—H0—H]™ 147.0300 147.0299 072 147.03, 129.02, 85.03 23 HRE Firh 4kt
19 0.91 KFHEH CHuNO:  143.094 6 [M+H]' 144.101 6 1441013 2.08  144.09, 84.08 041 EWmE F
20 0.98 2-[FP) CsHiO 86,0732 [MANH™ 1041070 1041065 467 104.11 050 Fi% &, HE
20102 3R =R CHsOs  160.0372 [M—H]" 158.978 6 1589774  7.69 158.08 109 HHRE e
20105 ERAMELEN CieHuNa0sS 368.1042 [M—COHH]™ 3251231 325.1216 446 145.05, 127.04, 85.03 356 BiHATAENE &R
25120 FriEmR CHsO; 1920270 [M—H,0+H]" 1750239 1750237 1.07 17412, 139.00, 129.02 221 BHIERE e
24120 S CioHiNs0sP 363.058 0 [M—H:0+H]™ 346.0559 346.0547 344 15206 0.5 BHE Firh 4kt
25 1.20 e CuHiNsOs  267.096 8 [M+H] 268.1036 2681032 1.59  136.06 030 BHZE Firh 4kt
26 145 B-3-Z B CuHNO  159.068 4 [M+H] 160.0759 160.0757 133 160.10, 114.09 449 BIRETEME  BHZH
27 155 B CHiNO  137.084 1 [M+HCOO]™ 1820468 182.0459 506 182.05,138.06 002 Mk FirE 4kt
28 167 SHRHEREM CH0; 1260317 M+H] 127.0382 1270374 6.05 128.11,127.04,82.07 040  WmERTEME K
30 233 RRERHERS CH0; 1380317 [M—H] 137.0045 1370244 061  136.94, 93.03 337 HHIERE JIIE, %
LN
30 365 QAMR-23-2F-1H- CuHoNOs 1910582 [M+H]* 192.0652 1920649 165 14606 0.03  BIREEME AL
Te|:-3)- L B L4
33390 GBI CiHisOs 354095 1 [M+H]' 3551002 355.0980  6.07 163.04 355 EERtE TR, BA
o
36 434 C)-REARABEY  CoHuNOs 3411627 [MAH)* 3421641 3421614 7.96  342.17,297.11,265.08,58.07 032 Ak R
39 456 EHEALLES CiH07 3301678 [M—OH+H]" 314.1730 3141724 197 31417 221 EEEEE RE
40 4.59 HEHPWI CoHxO16 6101534 [M+H] 6111571 6111535 582 303.05 4349 HEE FIrk 2kt
41 467 7-0-B-DMMHE  CoHuOis  594.158 5 [M—COrHH]" SSLI736 SSLI713 419 257.08 250 ER B,
H) ALY L
4 476 FHEED CisHi0s 2560736 [M+H] 257.0814 2570808 221 257.08,147.04, 137.02 245 HEEE L
43477 BERE CyHINO: 2671259 [M+H] 2681326 2681320 2.23  251.11,219.08,191.09 480 AN Sl
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x7 (8
s m'/ ey e ifwﬁ:? e el AiRE mﬁ o SZD/SZRD - -
min i & (m) — (mlz) (x109) WAL
49 525 R RRERDY CoHi0s 2220892 [M—HJ 2210822 2210819 123 221.08,177.09 231 AWERE &l
50 533 HEH CuHnOs  418.1264 [M+H] 4191327 419.1317 227 257.04 548 A EE
51 537 WHEERS CisHioNO; 3251314 [M—CO+H]* 282.148 8 2821488 0.17 256.12,250.10 526 AR F
54573 ERMERERE CiHnOs 3282250 [M—HJ" 3272170 3272163 210 327.22,20111,171.10, 701 el Firh 4t
137.10
55 579 KEAZERE CisHnOs 256,073 6 [M+H] 2570813 257.0808 182 257.08,147.04,137.02 967 K@% F
57T 605 FEHENEN CxHiO; 4543447 [M+H] 4553488 4553456 692 455.35,43734,135.12 000  HER% EE
58 638 HETAIN CxoHsoOx 8382895 [M+H]' 8394110 8394063 5.65 487.35,46033,45334 207  HEHE F
59 6.60 Shi/REFBI CoHeO16 8224038 [MANHJ" 840444 1 8404387 6.44 45334 203 ZREHE HE
60 7.56 FE & CuHxO7 3721209 [M—H:0—H]™ 353.099 8 353.0965 9.22 353.17,125.02 612 W% F
61 766 W LHEHR373-  CisHiOs  360.0845 [MAHCOs|” 4210796 421.0776 467 331.04,301.04 430 HfA% s
Eﬁﬂ@%[ﬁ]
62 7.68 HAEH M CrHuOs 4163290 [M+H]' 4173346 4173329 408 273.11,255.10 1085 HkEHLE  Fk
63 770 13,68-JUHZED) CuHsOs  192.0423 [M—H:0+H]" 1751119 1751117 094 175.09,147.10,119.08 468  ZRAmE &k
64 822 4-HEMS-HEIH  CuHiO  190.0630 [M+H] 191.1069 191.1067 130 191.11,173.10 456 AJMmE &l
RIS
65 943 MASEH CxHs20s 4923815 [M—HJ" 4913367 4913356 223 433.26 0.16 =mEHEEk WY BEC
66 9.56 15 HARE-2-f6 2k UMEE-  CaaHsoNOSP 781.562 1 [M+H] 782.5742 7825694 613 184.07 641 BElR Fire 4 b
Hil-3- BRI e
67 957 1,2-Z kAT il-3-B4A CauHaaNOSP 7855934 [M+H]' 786.604 1 786.6007 432 184.07 359 Bk Firh 4 b
et
68 9.62 3-Cp-D-MMHAEE  CoHuOn 4241006 M+H]' 4252049 4252027 515 425.21,365.20 381 FEHEHE &l
Lt O
69 10.12 4 REREREE CyHsnO; 4723916 [M+H] 473.3268 4733261 141 361.19,305.13 391 BEEGEME £
70 1021 AR CxHiO; 4563603 [M—HJ 4553562 4553530 6.92 45535 005 ZH% [P ES
£, 1
7110.52 FEEE CuHs03 5824073 [MANH,  600.478 6 6004775 1.86 133.09,89.06 033 KM MEE KH
721076 R CxHisO 2942922 [MANH,™ 3123260 3123259 024 31233 3181 RS i %kt
731091 REHEFEN CuHsO 552433 1 [MANHL] 5704671 5704669 032 133.09,89.06 295 KB MR RE
74 1118 BEAREERRTL) CyHrNOsP 779.546 5 [M—COx+HH]™ 736.556 0 7365555 0.71 735.67,380.31 353 W% Firh 4t
75 1142 AHFE3-0-5F% CosHxO15 609.1819 [M+H]* 610.1941 610.1892 801 355.07,209.06,285.01, 80.06 HHFEHE  BX
B A Ak amen 239.10,73.05
76 1142 6-0-H A LR CuHnOn - 518.1060 [MANH]  536.1423 536.1309 455 536.62,299.06 0.3 RFEEEE HE
77 1146 12-2-0-F FEEE-p-D-  CoHuOw 5921792 [MANHs*  610.1731 6101730 010 355.07,285.01,221.00, 5590 AHRZEHE %K

L

149.05

TR LLABL IR SZD PR 7 W THI AR

5, RSD %1<17%.

The peak area ratio refers to the ratio of the peak area of a given chemical component in SZD to that of the corresponding component in SZRD. For clarity,

: SZRD HiZAL A R o W T AR

; el

standard deviations are not given; all ratios are based on the mean values of three replicates, and the RSDs were all < 17%.

fEFR L PCPA 75 T RIRARE Y v (R oG 2238 7, it

1 2 iz BAT AR TR AR AR

2.74

PR/ N R PUEE
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B 47y S 737400 2 20+ 7
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/N R S O LA B 2 b,
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Oj 1
_ —CH,0H
N CO, —_ > O >
~o O o OH m/z250

mlz 282
OH  mz326 / /
O —OCH;
O
/z 265 m/z 234
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B3 BMEREREESFEXTARNRBRE
Fig. 3 Proposed fragmentation pathway of corydalisine in positive ion mode
8 SZRD 1 SZD HkMRIEM LB R E X NRERIFENFNE (X+s,n=12)
Table 8 Comparison of anti-insomnia effects between SZRD and SZD, and effects of SZRD and SZD on anxiety-like

behaviors in mice (X +s,n=12)

R SEpaE HIEED  HEEED JPREED TPRERE)
am o U NEERs IR A s vk 5

(gkgh) (ugmL™) B /s HfE/m B [8]/s Hf2/m
xR - 356.250%65.081 1377.250%+319.577 4.0354+0.572 181.4924+32.243  6.036+1.874 24.933+20.521 0.666+0.809
FEA —  698.333177.354"#585 235750+ 71.371"%% 2 622+0.268"#555 229.867+36.410"5 4.885+1.359 7.2331+7.394 0.094+0.127

HREE  0.020 429.667+87.465  1356.667E151.163™" 3.697+£0.361""  179.183+44.262" 5.937+1.873 14.183+12.481 0.255+0.343
SZRD-L 1.5 441.417£80.413"  882.000+318.300%5 3.635+0.421""  181.442+43.819" 4.715+1.697 18.600+11.362" 0.388+0.339
SZRD-H 3.0 392.167£101.310™" 1162.917£346.129"" 3.713+£0.295"  186.583+32.414" 5.182+1.937 30.800+27.310 0.799+0.751"
SZD-L 1.5 455.000%55.720""%  920.333+88.211"85  3.629+0.368™"  183.100+32.467" 5.880+1.171 29.717422.803" 0.612+0.654
SZD-H 3.0 435917463.885""  1117.083+£267.459"" 3.778+0.433"™"  174.3754+35.341" 5.602+1.388 19.208+20.222 0.416+0.503
S5xFHBA LR 1P<0.05 #P<<0.01 *P<<0.001; SHBLLLE: "P<0.05 "P<0.01 *P<0.001; SHREFUALLR: SP<0.05 $5P<0.01
$3p<0.001; £ 9 [Fl.
#P<0.05 *P<001 *P<0.001 vscontrol group; P <0.05 P <0.01 ™ P <0.001 vs model group; P < 0.05 $5P <0.01 %P <0.001 vs

melatonin group; Same as table 9.

FE 15 em, BEHBT 35 cm) by, HsRBIREE T PRKEERTE], RS AN 3 DY £
IR ERE IE ETT 120em &b, MR Smine R KUERTE. 535, SZD ARFIEALERET B REhY)
W R H T s, FBIRTHEIERIR AR S0 e, s S rh X

Mo AT NFMIEFH ANY-maze V7.33 %A H7, R R .
A B . 45 R WER 9 s, SR, T AR R S S IR B s M R RS T &

SZRD Al SZD AR R BZ SN HENT S WTE, RIRSWWEE PR RS RS 2. 5

# 9 SZRD 5 SZD MR RITHMEN (Xts,n=12)
Table 9 Effects of SZRD and SZD on exploratory behaviors (X S, n =12)

Gl \ . \ .
R (]k o U ] B i /s L TR] /s VU £ 1S 6]/ VUR S i /m Ao fE/m DA /m
gkg
Xt —  241.400£16.966 67.392+19.641  101.842+25.269 8.348+3.999  5.790+1.554 2.329+0.717
iR — 266.7751+17.552% 18.808 £9.786"5%5 154.400434.319555 14.401£3.675" 2.869+£2.085" 3.826+0.841%

MEEZE  0.020 246.033+28.769 50.158+£18.221"  103.383+29.136™"  12.245£3.265 4.969£2.560 2.883%0.676
SZRD-L 1.5 250.117+13.444 48.475+11.231""" 107.167£26.469"" 12.365+1.508  5.044+1.756 2.881+£0.917
SZRD-H 3.0 258.008+16.178 48.167+13.792" 110.725+25.823* 13.820+4.306" 4.611+1.819 3.315+1.123
SZD-L 1.5 244.050+22.343" 55.6924+22.336"  100.025+23.979"™"  14.146+3.436" 6.415+2.910"" 3.422+1.042*
SZD-H 3.0 243.308+23.847" 55.333+23.787"  95.217430.518™"  17.105+5.662% 6.965+2.111""" 3.968 + 1.505"##5
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Fig. 4 Running traces and distribution heatmaps of animals in elevated plus maze
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