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UPLC-LTQ-Orbitrap-based determination of dynamic accumulation of chemical
constituents in Sarcandra glabra
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(1. Jiangzhong Pharmaceutical Co., Lid., Nanchang 330004, China; 2. Jiangxi University of TCM, Nanchang 330004, China)

ABSTRACT: AIM  To analyze the dynamic accumulation of chemical constituents in Sarcandra glabra
(Thunb.) Nakai using UPLC-LTQ-Orbitrap technology. METHODS  The samples of S. glabra at different
growth stages were collected for isolation and identification of the chemical constituents by UPLC-LTQ-Orbitrap.
Orthogonal partial least-squares discriminant analysis (OPLS-DA) and associated heat map analysis were performed
on the obtained mass spectrum data matrix. RESULTS Among a total of 31 identified chemical constituents, 12
differential composition for 3-year-old, 5-year-old and 8-year-old S. glabra were screened out, whose variation rule
in relative contents was observed as well. CONCLUSION This stable and reliable method can be used for the
quality control of S. glabra.
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Tab.1 Results for identification of S. glabra constituents

45 i %ix P I/ min [M-H]- MS? EZ PN
1 IERIER C,H,0, 1.03 115.004 1 71 [13]
2 BEIAR C,Hq0, 1.08 117.0194 85,73 [13]
3 JFJLER C,Hg0, 2.36 153.019 7 109 [13]
4 Fzz CyH )05 2.84 197. 045 7 151,135,123 [13]
5 WEEmR CgH 50, 3.13 353.0894  191,179,173,161,135,127 [ 12-13]
6 ETMR C,H ;04 3.47 191.056 5 173,127,85 [13]
7 SRR CpH,00, 4.89 193.051 5 178,134 [13]
8 &JEMR C6H 509 5.34 353.089 3 191,179,173,161,135,127 [ 12-13]
9 UmMERR CoHz0, 5. 80 179. 035 3 135,117,107 [12-13]
10 BR&RJEAR CisH ;50 6.03 353.086 6 191,179,173,161,135,127 [ 12-13]
11 RUEEIE-7-0-B-D-H & i 1T Ci7Hy0, 6.75 383.1007 221,197,179 [12-13]
12 ZHER CpHg 05 7.78 207.030 6 192,163 [13]
13 A AR 0-B-D-IL R AT CpO0gHys 7.96 387.2026  207,179,161,119 [13]
14 B IEAERR CyH;0,4 8.25 163.040 8 135,119 [13]
15 BB CyoH,(0, 8.48 193.0504  178,149,147,134 [13]
16 6,7,8- ST T 2 -7-0-a- ML RZS W C,sH,0, 9.04 399.071 3 193,175,165,137 [13]
17 REEZ CypH50, 9.57 191.0349 176,147,103 [12-13]
18 Hli K -6-C-B-D-MLM i A 11 Cy H,,04 10. 02 433.116 1 225,193,179, [12]
19 il & -8-C-B-D-M Il e 2 A Cy HpyO4 10. 47 433.116 1 193,191,179,161,143 [12]
20 SR IE Cy H,(05 10. 52 221.046 4 206,177,149 [12-13]
21 HEHTAT Cy H, 0, 11.50 449.110 5 199,177,151 [12]
22 M R -3-0-B-D-HH TR Cy Hig0y5 11.76 477.0672  221,179,175,151, [12]
23 TR A CyHy0, 11.88 423.165 4 189,179,163,161,159,143  [13]
24 JEFIAT Cy Hy 0, 12.01 449.110 6 209,177,151 [12]
25 4-O- ML AR K A R CpHps 015 12.89 521.1320  223,197,179,161 [12]
26 HIRIEHTIAE Cy Hp O 13.30 449. 106 7 179,177,165 ,151 [12]
27 123 WE-3-0-B-D-NHL I 45 %9 WERE BR T Cy Hig0y, 13.50 461.074 0 179,175,157,153 [12]
28 REHA Cy Hy 0, 13.61 449.110 5 199,177,151 [12]
29 EUHIEAEYTF A C3Hy 05 14.05 597.160 6 217,189,177 [13]
30 EHEHEF B C30H30,5 14.18 597.160 8 323,299 ,287,189 [13]
31 RIEFMR CgH 04 14.79 359.0773  205,197,179,161,135 [12-13]
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Fig.3 OPLS-DA score for 3-year-old and 5-year-
old S. glabra
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Fig. 5 OPLS-DA score for 5-year-old and 8-year-
old S. glabra
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Tab.2 Composition differences in 3-year-old and 5-year-old S. glabra

Y2 I/ min [y Ry P VIP AL
1 5.34 353.089 3 SRR 1.25%107° 4.71 0.52
2 5. 80 179.035 3 WHERR 7.87x1071° 3.52 2.34
3 6.03 353.086 6 PR ER R R 1.55%1077 2.08 0.75
4 10. 02 433.116 1 Tl Bz 2 -6-C-B-D- Mk e 7 25 A 2.94x107" 4.46 5.05
5 10. 47 433.116 1 il Kz 2% -8-C-B-D- M Wit 75 e W1 1.73x107"7 4.70 5.48
6 11.50 449.110 5 BvE T A 3.25x1077 2.32 0. 81
7 11.76 477.067 2 Witz 2 -3-0-B-D-H L R 8.30x107° 1.96 1.51
8 12.01 449.110 6 A 7.14x1078 3.06 0.75
9 12. 89 521.1320 4-O-H i 4 2 W 8 SR T TR 2.01x10710 4.81 0.30
10 13.30 449.106 7 SRR A 8.94x1078 2.06 0. 66
11 13.50 461.074 0 11125 13- 3-0 - B-D- N T 5 20 0 1S 1 4.29%1071 3.61 3.54
12 13. 61 449.110 5 SEERE 6.86x1078 2.41 0.71
13 14. 05 597.160 6 HEPREI A 3.45x107"° 1.84 0.17
14 14.79 359.077 3 HIEFR 2.01x107'6 11. 68 0. 30

R3 SELESSFEMTRPERES
Tab.3 Composition differences in 5-year-old and 8-year-old S. glabra

G {/ min m/z E 54 P1{i VIP [EREYA
1 3.13 353.089 4 A 9.06x107 "1 2.84 0. 60
2 5.34 353.089 3 ESINA 8.40x107° 2.51 0. 64
3 5. 80 179.035 3 Wi R 1.93x107" 4.39 0.32
4 6.03 353.086 6 [GESIRA 2.12x107"2 3.34 0. 56
5 9.04 399.071 3 6,7,8-=FFE G K -T-0-a-ML I HZMETF 2.21x1078 2.88 0.23
6 10. 02 433.116 1 Hill B¢ 3 -6-C-B-D- N M 48 A 1.48x1074 2.80 0.49
7 10. 47 433.116 1 Hil1 J¢ % -8-C-B-D-N G A I WE A 2.90x107" 2.82 0.50
8 11.50 449.110 5 & BI04 1.47x10™% 7.39 0.39
9 11.76 477.067 2 Wit )iz 2 -3-0-B-D-H IS R 7.71x107"7 5.82 0.11
10 12.01 449.110 6 A 2.83x10715 8.56 0.29
11 13.30 449. 106 7 B ST 8.56x107"3 4.19 0.23
12 13.50 461.074 0 111 25 13-3-0 - B-D- I T i 280 P 1S 1 1.42x107"7 5.16 0.02
13 13.61 449.110 5 SIS BTIOH 7.77x1074 5.87 0.24
14 14. 79 359.077 3 HEFIR 4,96x10°" 8.99 0. 08

2.0x107 . ms SO0 e HE Lo 15x107 —— - 6.0x10% 4 -
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B 1ox107 —  B4000 el =
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0 0 0 [}
A GER B. PN C. S EHRR D. il B¢ #-6-C-B-D- Ik I i 267 Wi 1
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Fig. 7 Variation rule of differential compositions in S. Glabra at different growth stages
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Fig.8 Correlation analysis of chemical constituents

in S. glabra

4 g

AT AT KA B A TEE M RAE, f AT
AP LA 2 1 31 k24 gy, R
AR S AR S EAS ] A I 45 XUk 27 B oy 2
RPEHY AN TE] AR I B XU Ak 2 1 4 25 57 B B
it OPLS-DA Z3#riiiik th 3y 14 #h 22 R alisr, H
R ek AN HLER , s A A T e AU ) 2
P PR K & SRR . ZBCA VLR AR 7 5t
B AR AT PR e S, T R AR X e T e
B, TTRESMNMERR | SRRIR . PSR . R HIR
AR LA O H AT XoF 2 D) i £ K A R 2
ANE AR AR B, A (Bl Rz F-6-C-B-D-Tit
WA AR . A Bz K -8-C-B-D-NL I A B ) A
AR (M R -3-0-B-D- A A HEE R . 1 25 -
3-0-B-D-MHpg 4 26 WE I 1R 1) ARG & S T B
TAHEMET CHRVEFIT . iy, mRis
BOFE . REHET) MW ERWZELE TR, M
KoM, B A HLRRIS R AR AR L
SYESRIEADG, TIRES HA MUY YA BE R
Ko ABFFEAE R LTQ-Orbitrap A XA 6] £ K30 i
TR 2E BT R T BN 0T, A IR AR ST AR

I DOR R AR 7 D e A s P DI B D R S
TR A R RS

S

(1] Bk O, &, /R, & TR EHIBH R E
BHAE Y 2 25 A VE IR [T ], T E R 25058, 2018, 43
(14) : 3036-3040.

[2] HEHERH|EG & PENRIEMEZ M, 2020 41—
[S]. dbst. PEEZRHE R, 2020. 233-234.

[3] 5. SR 2 A 0 A S e PR (1],
PAHZY, 2017, 19(2): 155-164.

[4] WeiSS, ChiJ, Zhou M M, et al. Anti-inflammatory lindenane
sesquiterpeniods and dimers from Sarcandra glabra and its
upregulating AKT/Nrf2/HO-1 signaling mechanism [ J]. Ind
Crop Prod, 2019, 137. 367-376.

[5] Tsai Y C, Chen S H, Lin L. C, et al. Anti-inflammatory
principles from Sarcandra glabra [ J]. ] Agric Food Chem,
2017, 65(31): 6497-6505.

[6] Liu J X, Zhang Y, Hu Q P, et al. Isofraxidin exhibited anti-
inflammatory effects in vivo and inhibited TNF-alpha production
in LPS-induced mouse peritoneal macrophages in vitro via the
MAPK pathway[ J]. Antivir Res, 2017, 14(2); 34-43.

[7] Niu X F, Xing W, Li W F, et al. Anti-inflammatory effects of
rosmarinic acid-4-0-beta-D-glucoside in reducing acute lung
injury in mice infected with influenza virus [ J]. Int
Immunopharmacol, 2012, 14(2) . 164-171.

[ 8]  PNERIA, /FIEmT, ®IARLIE, A%, by XU B R 02 2 1 10005
K562 A P8 T/ 200 K ALRIER (1], PS5 6K,
2019, 35(6): 54-57.

(9] Fher, INERIA, &R HF, S5 s S B R X 20 i 2
FEFRPERZ AN ARE [T]. P2H 25
JKZGHE, 2019, 30(11): 1277-1283.

[10]  Zhu X Q, Jiang Y L, Zheng Q, et al. Apoptosis of platelets
inhibited by herba sarcandrae extract through the mitochondria
pathway[ J]. Evid-Based Compl Alt, 2018(1) . 1-12.

[11]  PEWiRe, wsrse, XRHazr, 45, 3T UHPLC-MS/MS fUf
YAEBRBARERMON S B LT [ 1], 25274k,
2017, 52(12): 1903-1909.

[12] Zhou H, Liang J L, Lv D, et al. Characterization of phenolics
of Sarcandra glabra by non-targeted high-performance liquid
chromatography fingerprinting and following targeted electrospray
ionisation tandem mass spectrometry/time-of-flight mass
spectrometry analyses [ J ]. Food Chem, 2013, 138 (4).
2390-2398.

[13] P U, SEEW, 2806, 45 2T UPLC-LTQ-Orbitrap {X
A A HOR B[R] 7= M B 3% 21 43 LU R SR [T ] T 2idg
2020, 43(2): 309-313.

2119



