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Quality assessment of Longxue Tongluo Capsule based on HPLC fingerprint and
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Abstract: Objective To establish an HPLC fingerprint of Longxue Tongluo Capsule (LTC), to determine the multi-components in
LTC, and to provide the basis for the evaluation of LTC. Methods The Kromasil C;g (250 mm x 4.6 mm, 5 pm) column was used
with a mobile phase of acetonitrile-0.1% formic acid gradient elution, the flow rate was 1.0 mL/min, the column temperature was 35 C,
and the detection wavelength was 280 and 325 nm. Ten batches of LTC were detected to eatablish fingerprints, the common peaks were
identified by Q-TOF/MS, and some of the characteristic peaks were analyzed. Results The fingerprint chromatography with good
resolution and reproducibility included 18 mutual peaks, and the similarity was more than 0.92. Sixteen common peaks had been
identified by LC-Q-TOF/MS, seven of which were unequivocally identified via comparing the retention time, mass spectra, and
MS/MS spectra data with those of the standard compounds. Then the seven maker components were identified as resveratrol,
7,4'-dihydroxy flavone, loureirin A, loureirin B, pterostilbene, 2,6-dimethoxy-4,4'-dihydroxydihydrochalcone, and 2-methoxy-4,4'-
dihydroxydihydrochalcone. The seven components were quantified, and the recoveries ranged from 98.47% to 101.93% with RSD
values of less than 2.27%. Conclusion The method is rapid, simple, and accurate, and can be used for the quality control of LTC.
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THERA- TR T A HE 2-H A 440
TR T A A B RIS, R ERE, N 80%
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TEM, KA 80%Z K 50 mL, FRE i,
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JiEE, H 80%LBEAMNERR IR, #A), Hif.
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i #1 o Kromasil 100-5 Cig £ (250 mm X 4.6
mm, 5 um); JRENFIHK LIE-0.1% H R K d TR
VeI, SR PEVE R A 0~30 min, 22%~40% i ;
30~60 min, 40%~48% i ; ALY & 1.0 mL/min;
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ESI B, 1E. fEraaanad, B4
EHLE 3500V, 546K 310.32 kPa (45 psi),
TRSAAFUR B 10 L/min, JIEEN &R 350 C,
PR RAEH IR 175 V, TR EE#TE R m/z 100~
1 000,
24 ZMEXRREE

KSR AW, 7,4 R . Juaf 2
A, FIfii 2 B, R, 2,6- 4 F-4.4- " FK
A HEIA 2- 4 4,4 IR T A A HL
lE T, N 80% G i e o i e B 40 il Ay 240.18
596.44.587.15.602.30.668.42.253.17.416.08 pg/mL
(R G R FRS L, LA BB 80% L% A
Fike, 23 RS S5LEL 10 pl, YR A4, )
E, DAHERE R BN RAR SR (XD, WA
PR (YD, el TEEE R A
KARBAML I &R AaZE . Y=
15.493 X—2.841,r=0.999 7, ZVEVE ] 7.51~240.18
ug/mL; 7,4-"F3ETN: Y=18.729 X+4.673, r=
0.999 8, £E 1 18.64~596.44 pg/mL; Il A:
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174 3R 2- IR RE 6-2- AR k-4 4R B T S A
7-2,6- A4 4- TR0 A B HN 15 EE A 16-JEiME B
18-

1-7,4'-dihydroxy flavone 2-resveratrol 6-2-methoxy-4,4'-dihydroxy-

dihydrochalcone  7-2,6-dimethoxy-4,4'-dihydroxydihydrochalcone

15-loureirin A 16-loureirin B 18-pterostilbene

1 REXMRMS (A) Mftidam (B) % 280 nm (I) #0325
nm (II) 4:H HPLC

Fig.1 HPLC of mixed reference substances (A) and sample
(B) at 280 nm (I) and 325 nm (IT)

Y=12.470 X—1.335, r=1.0000, ZIti5H 18.35~
587.15 ug/mL; JEIMZ B: Y=9.629 X—6.048, r=
0.9999, ZkPEVulH 18.82~602.30 ug/mL; EHH K -
Y=18.642 X—7.182, r=0.999 7, ZVEulH 20.89~
668.42 pg/mL; 2,6- W4 KE-44- " _AAH
fil: Y=13.196 X—4.005, r=0.999 8, £t iul
7.91~253.17 pg/mL; 2-HEIE-4.4- "5 4
EHA]: Y=16.460 X—6.286, r=0.999 7, ZV:iu
Fil 13.00~416.08 pg/mL.
25 FHEFER
251 REERELAL BRI S 140400
WOIBESLVERE 6 BT, LA TRIAATH L5 F8 P8 23 RSD,
YR ISR 1.45%. 7,4'- " FILTE 0.92%. %
M.25 A 0.67%- I3 B 1.04%. LKIHTE 1.10%. 2,6-
TR A BRI A A HE 0.84%F1 2-HIA
e-44- 3L H A HE 0.94%.

PIEINLE B S g, 15 AR B i
B) S AHRT AR, 455 RSD /T 1.25%.
252 faEtEEe RS (S 14040
WY, B, HZ00.5 g, KismoE, % “2.1.27

T T7 ) 2% A S VT, A L 10 pL, 4351 T 0.
3. 6+ 9. 12, 15 h i EANESGRAH BT, DAY
TS FRAR 1 RSD, 4399 49 FAZE 5 1.83%
74- 3BT 1.52% JEILZE A 1.38%. JEifl % B
0.87%- RHIITEE 2.06%. 2,6- - FH4 -4 45—
A A HM 1.83%M1 2-FAKE-4,4'- —F2 5L A A HL
1.60%.

LI E B S g, 1SS AR R B I
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AR T VRBCE 15 h R Pk LA
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WO & R, AT 6 4, M, o
R SRR 7,4 R R
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Fig. 2 HPLC fingerprint for 10 batches of LTC
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Table1 Common names, molecular formula, and mass spectral data of 16 common peaks

W5 ymin - TR —HET SEPRE (mz) BB (mz) WZE/(X107) KEED

1 943 CysH, 0, [MA+H] 255.065 7 255.065 2 -2.02 7,4 3R HE W
[M—H] 253.051 4 253.050 6 -3.03

2" 10.51 C,H;,0; [M-+H] 229.086 5 229.0859 -2.53 SE =105
[M—H] 227.0725 227.071 4 -4.99

3 1094 C;H;0s [M+H] 301.108 5 301.107 1 —-4.82 7,10- - F2RE-11- B 5 2L 0 il b
[M+Na] 323.089 6 323.089 0 -1.87
[M—H] 299.093 1 299.092 5 -2.02

4 13.09 CyH;s0s [M-+H]' 289.106 8 289.107 1 0.86 Tl % D
[M+Na]®  311.088 7 311.089 0 0.95
[M—H] 287.093 7 287.092 5 -4.19

5 1656 CHi,0, [M+H] 271.097 2 271.096 5 -2.64 4-FEEFE-2 A"~ FR A R
[M+Nal]®  293.078 5 293.078 4 -0.24
[M—H] 269.083 0 269.0819 -3.97

6" 19.19 C¢H;s0, [M+H]' 273.1122 273.112 1 -0.24 2-HE 44 R A A
[M+Na]"  295.094 9 295.094 1 -2.78
[M—H] 271.098 7 271.097 6 —-4.12

7" 20.65 C;;H;s0s [M+H]" 303.1227 303.122 7 0.03 6- IR -4 4 R E T A B H
[M+Na]"  325.1051 325.104 6 -1.40
[M—H] 301.109 4 301.108 1 -4.16

8 25.01 C;sH,0, [M-+H]' 257.080 8 257.080 8 0.14 4.2 A=A
[M—H] 255.066 3 255.066 3 -0.07

9 2563 CiHi0; [M+H] 257.118 4 257.1172 —-4.59 AP L7 e
[M—H] 255.103 2 255.102 7 -2.09

10 2642 C;;H;30, [M-+H]' 287.128 5 287.1278 -2.49 8- P -7 4- R R o e
[M—H] 285.113 7 285.113 2 -1.64

13 3431 CypH;0, [M+H] 529.220 8 529.222 1 2.42 cinnabarone
[M+Na]® 5512046 551.204 0 -1.04
[M—H] 527.205 6 527207 5 3.65

14 37.89 C;H300¢ [M—H] 497.198 6 497.197 0 -3.29 socotrin 4'-ol/homoissocotrin 4'-ol

15°  39.88 C,;H;0, [M+H] 287.126 8 287.127 8 3.08 Tl ZE A
[M+Na]"  309.108 6 309.109 7 3.66
[M—H] 285.114 4 285.113 2 -4.09

16 4112 CiHy,0s [M+H] 317.1375 317.138 4 2.68 el 2 B
[M+Na]®  339.1209 339.120 3 -1.78
[M—H] 315.123 4 315.123 8 1.26

17 4432 C;5;H;006 [M—H] 497.196 9 497.197 0 0.13 socotrin 4'-ol/homoissocotrin 4'-ol

18" 51.02 CiH;s0; [M—+H]' 257.118 1 257.1172 -3.42 R
[M—H] 255.103 6 255.102 7 -3.65

T R B S AL )

" Confirmed by reference compounds
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Table 2 Determination of samples (n = 3)
E’i%ﬁj\%{/(mg-gﬁ)

=1 . o i} . . e 2.6- A4 2- & Jk-4,4-—

FREEE 74- R R A HEB KWK AL A T T e
140401 2.63 7.82 6.13 6.88 10.40 3.85 4.69
140501 2.55 7.90 6.24 6.73 10.15 3.76 4.78
131001 0.94 7.68 6.37 5.98 10.07 2.92 4.45
130901 1.08 7.54 6.45 5.86 10.18 2.85 4.59
130401 0.84 7.28 6.04 5.73 9.82 2.89 4.33
140301 0.92 7.76 6.51 5.80 10.35 3.07 4.67
140302 0.87 7.95 5.94 5.75 10.01 2.94 4.81
140303 2.26 7.41 5.98 6.42 10.20 3.69 4.48
140405 2.29 7.65 5.92 6.67 9.35 3.74 4.60
140409 2.42 7.26 5.95 6.53 9.29 3.66 4.52

gy, [T TR gC g P, pedcar sz il e 24,2014, 45(1): 59-63.

SHEZAE Ao [9] IREF, AN, ARHEEE, 4. HPLC VAN IIE il

syt IR 3 A R B A R (). AR

(1] BRI, Shasr, g3, & R T EIRBUE S| e AARRERR, 2011, 30(4): 291-293.

SRS REIE (7] 7P k24, 2002, 24(8): 616-618. [10] Wil 2R M), dEat AR

(2] SR, Ve, FIOR, S s IR IG FR #k, 2005.

PREERTSE (3], B 245, 2011, 28(2): 37-39. [L1] PRz BT [D). B o EALE B IR

3] % Z 0 fh BT, % HPLC WK ILIHRIR WFLIT, 2003,

WP RILE A, B A7, 4. BRI o R O], qE  [12) MR MECH, JESche, S N LIE I 1L s B
SIS, 2012, 18(3): 45-47. FU ], PE YA SR, 2011, 21(4): 308-311.

(4] JAHOMK, 27, SCHSC, S IR E A i RS [13] Baumer U, Dietemann P. Identification and differentiation
SRS ()], P EE 22K, 2012, 27(12): of dragon’s blood in works of art using gas
3080-3082. chromatography/mass spectrometry [J]. Anal Bioanal

[S] WS, A, TMSGR, . e r R Chem, 2010, 397(3): 1363-1376.

MEWFSE [0, ThE b 25298, 2007, 32(19): 2025-2027. [14] Gupta D, Bleakley B, Gupta R K. Draconis resina:

A fh BT, 25 HPLC [IRE M L
B b s A H RS A (0], P ET 2,
2012, 37(7): 929-933.

FRET, S, R5AR, F ARSEHOEE T S
By HPLC Ll (0], MR 5K, 2013,
28(4): 547-549.

T, REME, F5E, F. OSBRI R 2L
B IR SRS T SR 2 F8 b5 1o € B E 7], HhEE

[15]

[16]

botany, and therapeutic
Ethnopharmacol, 2008, 115(3): 361-380.

Yi T, Tang Y N, Zhang J Y, et al. Characterization and

chemistry uses [J]. J

determination of six flavonoids in the ethnomedicine
“Dragon’s Blood” by UPLC-PAD-MS [J]. Chem Cent J,
2012, 6(1): 116-122.

SN, A BFE N, AF. e I v 2K RO
[J]. "FEEZY, 2014, 45(11): 1511-1514.





