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Analysis of chemical composition and quantitation of multi-components in Sennae
Folium
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Institute of Traditional Chinese Medicine, Tianjin Key Laboratory of TCM Chemistry and Analysis, Tianjin University of
Traditional Chinese Medicine, Tianjin 301617, China

Abstract: Objective To clarify the chemical components and quantify the main components, so as to provide the basis for the quality
evaluation of Fanxieye (Sennae Folium). Methods UHPLC-Q-Exactive-Orbitrap-MS was employed to quickly identify the main
chemical components of Sennae Folium in negative ion mode. Furthermore, the quantitative analysis of six main chemical components
was accomplished by ultra performance liquid chromatography with photo-diode array (UPLC-PDA) detection in Sennae Folium.
Results A total of 29 components were identified, including 12 anthraquinones, 11 flavonoids, two benzophenones and four
naphthalenes. The content of six main components (vicenin 2, aloe emodin-8-O-glucoside, sennoside A, sennoside B, sennoside C, and
tinnevellin glucoside) were determined in 20 batches Sennae Folium, which varied obviously in different batches. Conclusion The
rapid identification of chemical components and the quantitative analysis of six components were successfully accomplished in Sennae
Folium, which provided the basis for the quality evaluation of Sennae Folium.
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B C (LS Y17DOY77821). T AR F) A &k
(Jit5 P23M10F84021) 0 [ IR LWk
HIRAF]; AEKER-8-O-H & HEH (L5 L-050-
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Fig. 1 TIC of Sennae Folium sample solution (A) and mixed reference (B) in negative ion mode

% 1 ETF UHPLC-Q-Exactive-Orbitrap-MS 52T EMH L ER I ARLER
Table 1 Identification of chemical constituents in Sennae Folium by UHPLC-Q-Exactive-Orbitrap-MS

45 talmin i%ﬁw*ﬂggﬁ B2 (x109) BEET (m) AR LA
1 293 46510419 465.10275 31 285.040 56 [M—H—GlIc] . 241.05043 [M—H—Glc—COz CaH2012 cassiaphenone A-2-glucosidel™
2 4.03 479.08344 479.082 02 30 299.019 62 [M—H—Glc]"» 255.029 79 [M—H—Glc —CaHx013 cassiaphenone B-2-glucoside™
COz]~ 211.039 46 [M—H—Glc—2C02]
3 450 77119983 771.19783 26 609.145 63 [M — H — Gler]~. 447.092 22 [M — H —CssHaOz kaempferol-O-tri-glucosidel2
2Glcr]-. 285.040 22 [M—H—3Gler]. 255.029 59 [M—
H—3Glcr—HCHO]
4 466 45713577 457.13405 38 163.039 15, 119.049 05 CaoHosOre K% 5E
5" 554 59315179 593.150 10 28 473109 25 [M —H — C4HgOq] - 383.077 18 [M — H —CorHs001s 577G 2244 3105
CiHsOs — CsHeOs]~ 353066 74 [M — H —
2C4HgO4]". 297.076 60 [M—H—2C4Hs04—2CO]"
6 639 62514136 62513993 23 301.034 03 [M—H—Genr]~ 271.024 78 [M—H—Genr-CorHoOur % &-3-0-fp il i 11L.6]
HCHO]-. 243.029 51 [M—H—Genr—HCHO-CO]-
7 801 609.14667 609.14501 2.7 285.040 31 [M—H—Genr]~, 255.029 71 [M—H—Genr—Ca7Hz001s 111 Z5F}-3-0-fi [lH —#iiF
HCHO]-. 227.034 50 [M—H—Genr—HCHO—CO]
8" 828 431.09882 431.097 27 36 269.04568 [M—H—GIor]~ 24004254[M—H—Glc—CHO]”  CaiHaOw0 2 k3 K-8-0-41 ki
9 858 44507819 44507654 37 283.024 72 [M—H—Glcr] . 239.034 62 [M—H—Glor—CaaHigOn K F&-8-0-%] & f FriLL7
COz]. 211.039 49 [M—H—Gler—CO,—COJ-
10 9.04 57913623 579.134 45 31 285.040 04, 255,029 71, 227.03439 CosHasO1s K% TE
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11 925 639.15704 639.15558 2.3 315.050 99 [M—H—Genr]". 300.027 10 [M—H—Genr-CogHz.0y 5 i 2 &K-3-0-J JH gl (1228
CHs]. 271.024 78 [M—H—Genr-COg]". 243.029 66
[M—H—Genr-C0>-COJ-

12" 10.13 861.18951 861.18727 2.6 699135 56 [M — H — Glo]. 537.083 50 [M — H-CioHs00 ZHiGHBM
2Cler 389087 74 [M — H — Gler — CisHoOs-
C.HOJ"\ 227.034 53 [M—H—2Glcr—CisHeOs—C2HO]

13 10.35 847.20996 847.208 01 23 685.156 80 [M—H—Glcr] . 389.087 98 [M—H—Glcr—CioHa01 %5 # DI
CisH1104 — CoHOJ ™, 227.034 47 [M — H — 2Gler —
CisH1104—C2HOJ

14 1076 847.21014 847.208 01 25 685.153 81 [M—H—Glcr]. 389.087 62 [M—H—Glcr—CaHaOr0 V5 H DM
CisH1104 — CoHOJ ™, 227.034 50 [M — H — 2GIc —
CisH104—C2HOJ

15 1093 59315155 59315010 24 285.040 07 [M—H—Rutr]~ 255.029 79 [M—H—Rutr—CzHx015 1112 )-3-0- 2 & (191
HCHOJ. 227.034 64 [M—H—Rutr—HCHO—CO]"

16 1132 447.09396 447.09219 40 285.039 31 [M—H—Gler] 255.029 75 [M—H—Glor—CatHaoO1 11125 )-3-0- % i (12201
HCHOJ. 227.034 55 [M—H—Glcr—HCHO—CO]-

17 1301 62316217 623.160 66 24 315.050 96 [M—H—Neor]~ 271.024 90 [M—H—Neor—CasHz01 7+ RZAEH-3-O- 5% fi (122
COz]" 243.029 59 [M—H—Neor—C0,—CO]

18 1350 477.10434 47710275 33 315.048 86 [M—H—Glcr]. 271.024 81 [M—H—Gler—CaHo01 3 RZAER-3-0- 4 % i 51224
COz]" 243.029 54 [M—H—Gler—C0;—COJ

19 1412 847.21033 847.20801 2.7 685.155 82 [M—H—Glcr] . 389.087 89 [M—H—Gler—CaHa019 Fi5HC isomertd
CisH110s — CoHOJ . 227.034 48 [M — H — 2Gler —
CisH1104—C2HOJ

20 1468 393.11963 393.11801 41 231.065 84 [M—H—Glcr] CoH2209  6-hydroxymusizin glucosidet*?

21" 14.82 84721039 847.20801 28 685.157 41 [M—H—Gler] . 389.087 92 [M—H—Gler—CaHa01 5 HCHY
CisH110s — CoHOJ 227.034 53 [M — H — 2Gler-
CisH1104—C2HOJ

22" 1517 86118964 861.187 27 28 699130 25 [M — H — Gler] . 537.082 70 [M — H —CiHs00 HIGHAL
2Glor] . 389.087 74 [M — H — Glor — CisHeOs
CHOJ . 227.034 59 [M—H—2Glcr —CisHe0s—C2HO]

23 1633 59315210 593.150 10 34 269.045 56 [M — H-Sopr]~ 241.049 67 [M—H— Sopr-CorHx01s K # %-8-O- i 12
COJ 225055 10 [M—H—Sopr—COgz]"

24" 1661 40713513 407.13366 36 245,081 59 [M—H—Gler]~ 230.057 60 [M—H—Glor—CaoHaeQs T A % 51181
CHs]". 215.070 80 [M—H—Glcr—CHs—Hs]"

25 17.65 81520570 815.201 92 40 609.146 24 [M—H—7FFBtH] . 285.040 28 [M—H—7CagHuoO0 11 Z-3-0-[(6"-O-F% T 3% )-p-
T B3 —2Gler] 255.029 77 [M—H—FF 7 B3 — D- Mt e i £1-B-D-
2Glcr — HCHOJ-. 227.034 59 [M—H— 7% 7 Bt % — OOt ot 21
2Gler—HCHO—COJ

26 1850 87315387 873.150 88 34 711.098 33, 549.046 51, 461.066 59 CoHaOn K%

27 18.67 87315381 873.150 88 34 711.098 33, 549.046 51, 461.066 59 CoHaOn KL

28 19.07 449.14590 449.14422 37 245,081 50 [M—H—acetyl Gler]~. 230.057 60 [M—H—CzH2010  torachrysone-O-acetyl-glucosel
acetyl Gler—CHa]

29 19.86 699.13666 699.134 45 3.2 537.083 01 [M—H—Glcr]~ 389.087 46 [M—H—CisHyOs—CasH26015 sennidlin glucoside Bl
C2HOJ . 227.034 59 [M—H—Gler—CisHeOs—CzHO]

30 20.06 699.13660 699.134 45 31 537.085 69 [M—H—Glcr]~, 389.087 80 [M—H—CisHoOs—CasHze015 sennidin glucoside Al
CHOJ . 227.034 56 [M—H—Gler—CisHeOs—CzHO]

31 20.24 31505145 31504993 48 300.027 53 [M—H—CHs]- CiHi0r FREE

32 21.02 24508189 24508084 43 230,058 15 [M—H—CHz]", 215.034 47 [M—H—CHs—CHs] CaH10s  RBIHI 12

33 22.61 283.02490 283.02371 42 23903476 [M—H—CO;] . 183.044 40[M—H—C0,—2CO] CisHgOs K

*RON AR IR LT AN Gle-Hi &M Gler-H#MEFRIE; Genr-JBJH —FEFRIE; Rutr-Z5 & FEFRIE; Sopr-MEMEFRIE; Neor-Hi [ J HEvE

ER

* Compounds were confirmed with reference standards; Glc-glucose; Gler-glucose residues; Genr-gentiobiose residues; Rutr-rutinose residues; Sopr-

sophorose residues; Neor-neohesperidose residues.
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(0}

TR R 3 R A E R C3HeOs (XS 43T
& 90) Fl C4HsO4 (AHXTZr F & 1200 I &
T,

LMLEYD 5 B, ZA AR AN 5.54
min, #E T BT m/z 593.150 10 [M—H], H#EH
TEEH mkz 473.109 25 [M—H—CHO4] « m/z
383.077 18 [M—H—C4Hs04—C3H¢O3] ~ m/2353.066 74
[M—H—2C4Hs04] "~ m/2297.076 60 [M—H—2C4Hs04—
2COT, FFAFEE RSN AR . Bl S
Xof L P PR B B T B 2R 88 A5 BT L, %
HoOg 240, (a5 RmALE 2.

m/= 383.077 18

m/= 353.066 74

m/=297.076 60
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Fig.2 Cleavage pathways of vicenin 2 in negative ion mode
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PR U] 5 A W e P M A il o 5 27281,
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KEE R E R RS-O- MG BT . KHE-8-0-
HIEHEE . K R-8-O- Mt . KR (tb&1 8.
9. 23, 33). KRIEFAP LRI T NG T,
TER R R RIE R E K CO P24 m/z 241 RS
BT, PERKEER B miz 240 [M—H-CHOJ 4b
FEAERE R T, R R 2 P LA, BhAh,
FIFRFHETERS Cro-Croi e K 7F (il A - f H U IR
P E RIS HHE R T 8 MERIET RS (LEW
12. 13. 14. 19. 21. 22. 29. 30).

DALY 22 NI, iz AR RN 15.17

min, #5751 m/z861.189 64 [M—H], H1T 24
A BER B IE D RT3 3] m/z 699.130 25 [M—
H-Gler] Al m/z 537.082 70 [M—H-2Gler] AR A 8 1
W, M m/z389.087 74+ m/z227.034 59 M4 HI T m/z
699.130 25 Fl m/z 537.082 70 4 C10-C1o' Wi % J5 it —
W ER CHO P24, ShG AR SCHREE I F 2 X0 B
AEERE, %R NRIETE A, tha 22 MILE 3.
3.3 ORHIEHSE ORHIEESER 2 AR
1 ANERIEAE AR B 13 MR 75 35 %
—RED, KRR K EIEE W R

R SRR WAL EERL R BkauR
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PMEEY 1 ], ERE TR, ZEY Gle]~ m/z 241.050 43 [M—H—Glc—CO0:]>, 4i&H
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Fig. 3 Cleavage pathways of sennoside A in negative ion mode
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Fig.4 Cleavage pathways of cassiaphenone A-2-glucoside in negative ion mode
3.4 ZFH BEMHF 4 AZERMEWHAN 6- 407.13513 [M-H] S 51U, 05t B T-0E
hydroxymusizin glucoside « Torachrysone-O-acetyl- AW m/z 245.081 59 [M—H—Gler] G
glucose- T PN AF B &1 Bl A ok B A i (AL A4 20 BT, HIUE TigE 3 2 N CH; 1531 m/z230.057 60
24, 28. 32), ik SE A DOPE R -CH; 1) [M—H—Gler—CHs]~ m/z 215.034 47 [M—H—CH;—
B ERNTE. CH: IR B0, S5 S ARSI S50 HE i EEX
D&Y 24 A1, FESRE BT me  BENTWARNEERE, 1LEY 24 2YE K 5.

CH;
HO cH,  |-H HO H
n (E _ Gler T o HO O T
OH
OoH O

, OH O “3(‘ O OH O .0 OH O

m/= 407.13513 n/z 245.081 59 m/z 230.057 60 m/z 215.034 47

Es5s TARMNEEREELBETFRAKRMBER

Fig. 5 Cleavage pathways of tinnevellin glucoside in negative ion mode
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32 JEEMHZHOEESH

320 SMETTREMZH BRI EE PR A XTI 5
T, % “2.17 TN AR ARERE T, DS
TR ARIREEABEASER (X0, WETRUNIALRR (V), 2l
EZ, HHATERDT R, DUERELL SIN=3 A
Kl (LOD). SIN=10 NEER (LOQ), 4
W 2.

322 FEEERLE BEEMRER, % 247 TR

LR SR, % “2.17 TN il s iES:
HERE 6 AN H NKEEERE, TSR 3 d N H A
FEEE, DMARFVE =LA . PRI R -8-0-Hi &
PEEF . R/EIF B HETH C. HEF AL T HERF
HETBETT H RS2 R THIAR 1 RSD 239308 0.3%.

0.4%- 0.2%- 0.3%-+ 0.3%. 0.3%, H 1% g
AR RSD 4354 1.7%- 1.8%- 0.5%- 1.0%- 1.0%-
0.4%, R E L R

®2 6 MLEMALMETFE. LMEE. WAREEER

Table 2 Regression equations, linear ranges, LOD and LOQ of six components

wEY R R LR PEJE R/ (ug mLY) r LOD/(ugmL™)  LOQ/(ugmL )

BTG 22 Y=8881.5 X-3 322.3 3.125~100.000 1.0000 0.039 0.116
P RIER-8-O- A ML Y=24746.3 X-1755.9 0.472~15.090 1.000 0 0.017 0.052
HIEHB Y=7679.7 X-12 092.7 9.689~310.050 1.000 0 0.120 0.359
HIEEC Y=6543.8 X-3 057.6 3.483~111.440 1.000 0 0.129 0.387
FIEFA Y=7 756.0 X-4 585.5 5.670~181.440 1.0000 0.070 0.210
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