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HHARR L pL R ERZEE A m/z50 ~1 200, & A5 5484 QI sbpk et %95 ot fo oot 05 ot 5 364035
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Study on the specific component of Cassia auriculata L. leaves based on
the technology of UPLC - Q TOF MS and the detection method of
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Abstract Objective: To evaluate the chemical composition difference of Cassia angustifolia Vahl leaves and
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Cassia auriculata L. leaves by high — resolution mass spectrometry and omics analysis, so as to establish the de-
tection method of Cassia auriculata L. leaves adulterated in Cassia angustifolia Vahl leaves. Methods: The posi-
tive and negative MS" data of 13 batches of Cassia angustifolia Vahl leaves and 9 batches of Cassia auriculata 1.
leaves were collected by ultra performance liquid chromatography coupled with electrospray ionization quadrupole
time of flight mass spectrometry(UPLC — Q TOF MS). The mobile phase was acetonitrile (A) — 1% acetic acid
(B). The column temperature was 30 °C. The flow rate was 0.3 mL - min~'. Injection volume was 1 plL. The
mass range was m/z 50 —1 200. The chemical composition difference of Cassia angustifolia Vahl leaves and Cas-
sia auriculata 1. leaves were processed by the omics analysis QI software based on the orthogonal partial least —
squares discrimination analysis( OPLS — DA) after the negative MS" data were obtained. One out of seven specific
components from Cassia auriculata L. leaves was separated and identified. A method with the specific component
as the reference substance for the detection of adulterated Cassia auriculata L. leaves in Cassia angustifolia Vahl
leaves was established by UPLC, and it was used in 27 baiches of Cassia angustifolia Vahl leaves samples and 3
batches of laboratory — made positive samples. Results: Cassia angustifolia Vahl leaves and Cassia auriculata L.
leaves were significantly different from each other. The specific component separated from Cassia auriculata 1.
leaves was identified as kaempferol 3 — O — (2”7 — O - apiofuranosyl) rutinoside. In the method for the detection of
adulterated Cassia auriculata L. the precision ( RSD =
1.3% ), repeatability( RSD =1.3% ) and stability (RSD = 0. 58% ) met the requirements. No kaempferol 3 —

0 - (27 - O - apiofuranosyl ) rutinoside was detected in 23 out of 27 batches of Cassia angustifolia Vahl leaves

leaves in Cassia angustifolia Vahl leaves by UPLC,

samples , but it was detected in 4 batches of Cassia angustifolia Vahl leaves samples and 3 batches of positive sam-
ples made in the laboratory. Conclusion: In this study, the difference of Cassia angustifolia Vahl leaves and Cas-
sia auriculata L. leaves is distinguished clearly based on the technology of UPLC — Q TOF MS and OPLS — DA.
The specific component of Cassia auriculata L. leaves is separated and identified. A method for the detection of
adulterated Cassia auriculata L. leaves in Cassia angustifolia Vahl leaves is established by UPLC, and it provides
the basis for quality control and quality standard improvement of Cassia angustifolia Vahl leaves. The technology is
helpful to solve the problem of adulteration identification of traditional Chinese medicine.

Keywords: Cassia angustifolia Vahl leaves; Cassia auriculata L. leaves; kaempferol 3 — O — (2”7 — O — apio-
furanosyl) rutinoside; UPLC — Q TOF MS; orthogonal partial least — squares discrimination analysis; adulteration

identification ; quality valuation; comparative study
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L1 a5

1.1.1 {¥%% Waters ACQUITY UPLC I - Class # 5
SOBE A% ( Waters 23 7] ) ; Xevo G2 — XS Q — TOF
PR (Waters 22 5] ) , i %5 EST £ 14 ; SHI-
MADZAU LC ~30AD UPLC & 20U (35 {3 ( &
N 3 Progenesis QI 204 ( Waters /3 ) ) 5 UNIFI 4% {4
(Waters /A 7] ), MassLynx"™ 4. 1 Ji 3% T 4F i & ¢

(Waters/A ] ) , Agilent ZORBAX SB - C , 8% 4 (100
mm x2.1 mm, 1.8 um) (Agilent A H]) ; Milli - Q #
47K 248 (Mill - pore A7) ) .
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afi KR Al . e 3 T R i O R T 24 A
BWFSEBE H H HE ER B0 R i PRIk 2% BT fE o), &
S5 R GRHE P 3 TS B TN s HL S
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L2 Jik54s
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50 mL, FRE, A AL B (T8 250 W, 454 40 kHz)
30 min, FEAR A, I 50% FHEEAD R U0K B B, 3550,
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95%B —87% B; 8 ~ 20 min, 87% B;20 ~ 40 min,
87%B—80%B) , i 0.3 mL - min ' 4Fif 30 °C,
FEAR T plo SRATHIMESS 8571k EST BAUR AR IE S
FH R MS" 4 , R AE ST il m/z 50 ~ 1 200, 55
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556.277 1/ESI™ 554.261 5) , 7 RO — ik 4
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Fig. 1 BPI chromatograms of samples in positive mode
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Fig. 2 BPI chromatograms of samples in negative mode
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Fig.5 UPLC chromatograms of Cassia angustifolia Vahl leaves (sample 1 —13) and Cassia auriculata L. leaves (sample 14)
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F|H'H — NMR (500 MHz, CD,0D) .” C — NMR ( 125
MHz,CD,0D) #l HMBC 548, L4 1.,

1 4 SHERSH H-NMR,"C - NMR 7l HMBC #(#ZJ3J& (CD,0D)

Tab.1 'H-NMR."”C -NMR and HMBC data assignment of characteristic component 4
&
%' oo P . o "H AL RIARS
(No.) (HMBC)
NMR  NMR!! NMR * NMR)

TGS (Mlavonoids )
2 158. 54 159 - - -
3 134. 68 134.6 - - -
4 179.42 179.3 - - -
5 163.21 163. 1 - - -
6 9. 84 0.8 6.19 br s 6.19d (1.93) 105.94(10) ,%4. 83(8)
7 165.75 165.6 - - -
8 .83 A. 8 6.38 br s 6.39 d (1.87) 159.05(9) ,105.94(10) ,99.84(6)
9 159. 05 158.4 - - -
10 105. 94 105.9 - - -
1’ 123.22 123.1 - - -
2’ 132.31 1322 8.04d(85) 804d (8.8) 161.33(4’ ) ,158.54(2),132.31(6”)
3 11619 1161 68d(85) 688 d(889) 161.33(4"),123.22(17 ) ,116. 19(5" )
4’ 161.33 161.3 - - -
5’ 116.19 116.1 6.8 d (8.5) 6.83d (8.89) 161.33(4’),123.22(1°),116.19(3")
6 13231 1322 8.04d(85) 804d(88) 161.33(4" ) 158 54(2) 132.31(2")
T4 (glucose)
1 100. 86 100.8 5.43d (7.5) 5.43d (7.50) 134.68(3),78.67(glc -5) ,78. 14(glc -3)
2 78.93 78.9 3.9 m 3.58 m 110. 65 (apio — 1) ,100. 86(glc — 1)
3 78. 14 78.6 4.02 m 3.52.d (9.10) -
4 71.92 71.8 3.19m 3.22d (9.18) 78.67(glc -5),78. 14(gle -3)
5 78.67 77 352 m 3.30 m -
6 68.39 68.3 3.30,3.78m  3.30m,3.80 dd (9.78,5.08) -
FRZH# (thamnose)
1 10229 1023 4455 447 72.32(tha =2) ,72. 15(tha =3) ,69. 77(tha —5) ,68.39(glc —6)
2 72.32 2.1 3.46 m 3.58 m 73.88(rha -4)
3 72.15 72.2 3.56 m 3.46 dd (9.45,3.36) 73.88(rha -4)
4 73.88 73.8 3.23m 3.26 d (5.69) 72.15(rha -3)
5 9.7 9.7 3.4m 3.39 m -
6 17890 178 1.07d(6.1) 107d (6.21) 69.77(ha 5) ,73. 83 (tha —4)
FE Bl apiose)
1 110,65  110.6  545brs  546d (7.64) 80.99(apio —3) ,78.93(gle —2) ,75. 64 (apio —4)
2 77.11 78.1 3.28 s 40 s -
3 80.99 80.7 - - -
4 75.64 75.6 36040 m  3.69s408d(9.5) 66. 41 (apio —5)
5 606. 41 60.3 3743.64m  3.63 d(11.48),3.75 d(13.63) 80.99(apio —3),77. 11 (apio -2)

TE(note) ; *. 55 FRAEHE NHEEG H % (the data in bracket is coupling constant,.J)/Hz
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LAY H - NMR 1™ C - NMR £z 55 Sk
B LAY 6 BRI T L, JEA L,
U E ALY KR iZAE & W e B & 5 0
R, HE I ALK 6.

6 KR HZEHE
Fig. 6 Structure diagram of KR

3 BMFESHRAGPEHERAS KR F UPLC i
BREEILIRERSH
3.1 FEELRIE

BRI R VG AR O AR T s ke . Ak
MG ARSIk A F H 8 i R SR 5 g 1~
27 (FLr 1S S A I 2 05 i B MR i, Bz e it
TG AN TR ), A B A E M B iE ;2 ~27 2
e P VS R S, FTRE B HE RIS ) o A
L5 - BHPERE I S RE SO R 5 H RS
W AR &, i AN [ FE 45 (92 1,9.5:0.5,9. 8:0.2)
IRA), %5 28 ~30,
3.2 X BRI A

KR % I8 3 o, R 85 Bk, PR o
1 mL% KR 0.055 mg B, B,
3.3 AR TR Y A

B3, 173 FRER B A 0.5 g, 3“1, 2. 17 T R )y
A B A TR
3.4 AR R RGE T

SR Agilent ZORBAX SB — Cy (100 mm x 2. 1
mm, 1. 8 wm) @G, #1630 C, LIS - 1% 2%
(12:88) MU aHAH, JiEik 0.3 mL + min ™" F K
270 nm, JEFERFL 1 pl, BB AREGE KR Wit 57 0
AMIET 5000, Xof HE ity S B RURE T (35 JT DLIRL 7 H
EREEI AT L, KR AE 158 5 (BIHERE )t ds
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1528 ~30 ‘SAfan ( A Hl BHPERE i) a4 i, o
AP e 15 i rp 42 O 5o i 2 1 A A Y H AR
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H T HE SV T BB R R, LAME R EE R 31 1
R ) AR I 2 Sy G B (LOD ) |, 45 2R3 7 v A6 ) B
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3.6.1 REE 28 SRS R, %3, 37 I
T AR AR, $ 3. 47 R A AR Sk
HERESRBT 6 UK, AT KR [y e T AR, 3 58 06 oD AR A
RSD 2y 1. 3% , RUULASKE B RLAF
3.6.2 HEMEAE K28 AL SR, #0337 I
T I BT A 6 Byt A, 42 3. 47 A
o3, 5 KR & &8 KH RSD, 4554 KR 1 &
(n=6)40.4320 mg - g~' ,RSD K 1.3% , £Wi%IT
BHEEMERL.
3.6.3 FEthilsm M 28 SRS IS, 403, 37 0
T A R A AR, T 3. 47 W A E 4 T
PR A S 0.4.8.12 .18 24 h e 3 #r. 45 KR
TR RSD 4y 0. 58% , R WML s WE 24 h
FEGE o
3.7 WMESs

HU1 ~30 SARESY, 20 BdE“3. 37 30T Jy il 45 it
PURR VA, #5347 U SRR i . 25 51 23 it
Bt F T AL i R A Y KR, 4 g i 25 75 A
(4.9.13 25 5 ) F1 3 4L A il AL (28 ~30 5 )
o th KR, B AMR BT EAFIZ 7 i BHPEAE ah i A s
VAR P2 DL 2, 9 8 247 vy e ) IR, G453 ] AL [
8. Hrpr4.9.13 SpentFHIH AL 5 30 5 A i FHE
FEm BB R, $27s Bk /5 8 A 42T 2% 525
SR RS HAE L S 29 5 A ] B AR S E R,
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> 29 I, 3% 5 1 T LA GH R b G DN e - 2 T
R A B 2 T i, T S B RS 42
PR H- e T I (R RE S
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AWFFER ] UPLC - Q TOF MS H AR K 21 %% 53 #r
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Fig.7 UPLC chromatograms of reference substance and samples
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&2 HmH KRPKE

Tab.2 Concentration of KR in sample

HEdhZn5 (sample No. ) FEAHZH A (sample composition ) e (concentration)/ (g * mL™")

4 Bt FIEG( Cassia angustifolia Vahl leaves) 1.01
9 Bt E( Cassia angustifolia Vahl leaves ) 0.84
13 Bt FIEG( Cassia angustifolia Vahl leaves) 1.07
25 Bt FAIE( Cassia angustifolia Vahl leaves) 1.80
28 Pt FIE - B-&5 0 ( Cassia angustifolia Vahl — Cassia auriculata L. leaves) (9:1) 4.50
) PRGNt — S ( Cassia angustifolia Vahl — Cassia auriculata L. leaves) (9. 5:0.5) 2.34
30 Pt FYE T — B &50( Cassia angustifolia Vahl — Cassia auriculata L. leaves) (9. 8:0.2) 0.95

U/uV

o=

I | |L‘h—"*

|
\"_\J\f A~ L.A_,__»‘f\\/\ LN /\JI l'L,/»/\JI A

|
J A

T T T
0 5 10 15

t/ min

1. 30 SkEfh (sample 30) 2. 29 SAE N, (sample 29) 3. 28 S (sample 28) 4. 4 S ki, (sample 4) 5. 9 SAE S, (sample 9) 6. 13 SFE

i (sample 13) 7. 25 S4f 5 (sample 25)
E8 PHEFMEIEE
Fig. 8 UPLC chromatograms of positive samples
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