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Fingerprint and Multi-component Quantification Analysis of Salvia Miltiorrhiza Extract Intermediate
from Xutong Injection

CHEN Libing!, HE Rong? LI Hui’, LI Bailing?, ZHANG Luquan?>, PAN Jianyang!, QU Haibin!*
(1.Pharmaceutical Informatics Institute, Zhejiang University, Hangzhou 310058, China; 2.Guizhou Baite Pharmaceutical Co.,
Ltd., Guiyang 550008, China)

ABSTRACT: OBJECTIVE To establish the HPLC-UV fingerprint of Salvia miltiorrhiza extract intermediate from Xutong
injection, and simultaneously to determine the contents of 7 indicators including 5S-HMF, Danshensu, protocatechualdehyde,
rosmarinic acid, lithospermic acid, salvianolic acid A, salvianolic acid B. METHODS The separation was achieved on a
Waters Cortecs Cig column(100 mmx4.6 mm, 2.7 pm) with a flow rate of 0.8 mL-min~! in line gradient mode at 25 “C. The 0.4%
formic acid solution-0.4% formic acid acetonitrile were used as mobile phases A and B, respectively. The sample injection
volume was set at 3 uLL and detection wavelength was 280 nm. RESULTS The established fingerprint with good resolution and
symmetrical peak shape could comprehensively reflect the chemical information of Salvia miltiorrhiza extract. The 24 common
peaks were identified and the fingerprint similarity among 10 batches of extract was >0.960. Within a certain mass range, the
peak area and mass concentration of 7 indicators had a good linear relationship. The average recovery of 7 kinds of compounds was
96.49%-100.18% and the RSD was 1.24%-2.27%(n=9), the total amount of the 7 indicators in the 10 batches of Salvia miltiorrhiza
extract ranged was 8202.2-12 078.7 ug-g!. CONCLUSION The established HPLC-UV method is accurate, simple and
reproducible. HPLC-UV fingerprint combined with quantitative determination of indicators can more fully reflect the quality of
Salvia miltiorrhiza extract to provide reference for quality evaluation of Salvia miltiorrhiza extract immediate from Xutong injection.
KEYWORDS: Xutong injection; Salvia miltiorrhiza extract; fingerprint; content determination; 5S-HMF; phenolic acids
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LA 25+ Chromeleon 7 TAEu;, 32 Thermo
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Milli-Q 457K A% (35 [H Millipore 2 7).
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Al; R, cRBAEga, % H3%EE ROE B
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BN FERF 1 24547 PR 2wl e fit s 5-54 HY M T L i
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BHEARAA .
2 FES%R
2.1 VTR
2.1.1 IRA NS ECH] PRI 552 H AR
. FFSRW. RILRE. REFR. EER.
FHYER B FIFHRTR A E2= T 2T, FHERE,
& 2% BRI 20% H B KU 00 il 5 e 5 2 2
£, ) RS A XoF HE A BT P R D 0 R O i %
WOEE T [F— 10 mL &), NE 2% LR 20%
RE K ISR RE R 2 L, 1) TR 5 T FEE o i 4 VR
&M S H RS . ISR, JFLIREE.
WIEFRR . HRHER. FHHIR B MFAHHIR A )5 &
WRESy )N 208.2, 3030, 669.9, 229.3, 93.71,
219.3, 641.7 ug'mL",
2.1.2 HEEIER I HIRS FRENZ 2.0 g B VAR
T 10 mL Eid, BEWRE, AT 2%LRK
20% R K MR R ZIFE, W25), 10 000 r-min~!
20 10 min, B _EVEW S H .
2.2 HPLC-UV %44

Waters Cortecs Cig LHEF£(100 mm>4.6 mm,
2.7 um); JRBHHHN 0.4% F R K IET(A)-0.4% F IR
LI (B), ZVERREVEMAEF : 0~14 min, 2%
—~11%B, 14~29 min, 11%—15%B, 29~52 min,
15%—20%B, 52~60 min, 20%—21%B, 60~67 min,
21%—>40%B, 67~68 min, 40%—>88%B. %K4MG
MK 280 nm, AR E 0.8 mL-min~!, HFEE
3uL, HE 25 °C.
2.3 JRGUEE ik R
231 MUEHEEAE SRS
20190201), % “2.1.27 T R A5 3 ] 4 7 7%
HIFE, % “2.27 BN HPLC-UV 2fFiEZLHFE 6
WM, 43 3% HPLC-UV 484 B 5% 34T 18 (1 {7
B I R) B Ve T AR AR S AT B R . PSR
NSRRI, 24 ANSLAT W IR AE X LR B B[] 0 AH X Ué
T AR RSD 43 71<0.1%F1<2.0%, 2% B 28k 55 )
R4t
232 fEMHAE WS RIEJS:
20190201), % “2.1.2” TN AR 5 I i 4% 75 ik
HIFE 14, FIRAE 0,3,6,12,18,24h % “2.27
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S Tl % A e 1) DR B N TR K Ve T AR ) AR Ak A
Mo ISR ASIRIE, 24 ANILA IR X4 E

Fp R B R 242 2020 4E 5 H 2R 37 B35 9 i

98.93%) ¥4 b RilR & 24




i ) R AF %o W T R ) RSD ) <0.2% F1<4.3%. 3 B
B A = 0 24 h WRRGE .
233 HEMWHKE NASRIES:
20190201), #% “2.1.27 T Rl 5 il 45 7 v
SEATHIRE 6 1, % “2.27 Wi K HPLC-UV 4&1Fi
FEHT, #5528 HPLC-UV $i5 40 B0 54 JL A I 1) 7 71
I 1) J W AR () AL O . DALPEF S oS R,
24 A LA U FR A GO B IR T) FHRH X6 i [T AR B RSD
$1<0.3%M1<1.8%, K7L ELERLT.
2.4 fROUEE T

¥ 10 LM S BGHIE “2.1.27 TR ik %
BRI, 4% “2.27 TR HPLC-UV 2kt ff
4387, ks HPLC-UV B, FFSEEEGH I a8 E ik
DL, LR T 24 AN SRR TR 0.1,
A 77 A ot BRI, R R A R R T
BT SRR HPLC-UV $5 8 &3 AU . 10
MR PSR BB S B LB 2, 5% B FE 4L
Pl it 2 TR] PR AR L RE ARV 0.983, 0.963, 0.979,
0.968, 0.989, 0.987, 0.966, 0.995, 0.998, 0.990.
2.5 EEWNEHEEELE
251 RMEVEEL. KPR KoE &R RS %
“2.1.17 BT FVR AT IR A A R UE R, NS 2%
TR 20% FY I 7K W VI 204 T R i 4% VTR
70%, 49%, 20%, 8%, 3%V &% R i A
% “2.27 BN HPLC-UV &fFib4Tillse, LA
BONPAEAR(Y), o 5k BE A A b () 2 1l b it
4, 1JFEETE, WE 1.

6
4
1
7 s
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t/min
23
TTH 14 17 21
D L8 9021315 16 Lis199 22 Jos
1
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El 1 A% FEH HPLC-UV F5 4 E #

A-5-FRH RS, 6P ER; T-JELAERE; 17-RIEFIR; 19-FKHEKR;
21-FHIY IR B 23-FH R A

Fig. 1 HPLC-UV fingerprint of Salvia miltiorrhiza extract
4-5-HMF; 6-Danshensu; 7—protocatechualdehyde; 17-rosmarinic acid;
19-lithospermic acid; 21-salvianolic acid B; 23—salvianolic acid A.
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Fig. 2 HPLC-UV fingerprint of 10 batches of Salvia
miltiorrhiza extract

Fz1 SHARER
Tab. 1 Results of linearity test

Eizon 2 V6 Fl/ug- mL! EACyy e KRR
5-F3 R L MR 6.531~208.2 Y=24 789X+42.403  0.999 8
VEE &% 95.01~3 030 Y=2 186.2X+56.256  0.999 9
J5 )L e 21.01~669.9 Y=14 781X+94.186  0.999 6
RIEA R 7.192~229.3 Y=6271.0X+3.015  1.000 0
E N 2.939~93.71 Y=4 584.1X+0.164  0.999 9
PR B 6.878~219.3 Y=3771.8X-0.119  1.000 0
FHHEE A 20.12~641.7 ¥=9 832.3X-3.657  0.999 9
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BN JRJLAEE . KGR, KEER. MR B, FH
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(99.19+2.17)%, (99.72+1.24)%, (99.66+2.27)%,
RSD A 1.24%~2.27%(n=9)HIFF & EH 254 2015
SRR AR R ) B R O R

254 fEMHAE WS RERIUES:
20180401), % “2.1.27 i R 5 W1 46 7 1%
HIRE 1 4y, EIEALE 0,3, 6, 12, 18, 24 h, 4 “2.27
TN HPLC-UV 25 #EFE 73047, 5% HPLC-UV &
WEE, FEEPFSRAGE T 7 FhAA Y g AR

R2 ASRIBTH AL R EMEER(XLs, n=3)

RSD. R EH, 7 FUEWHIETF RSD ¥
<3.1%, VLA SIERAESIR T 24 h faE.
2.6 FEaEENE

10 P48 B0K, 4% “2.1.27 TUF Ll
TR & TR RIRE, $% “2.2”7 TR HPLC-UV %
PERERES M, A0 HPLC-UV (it &, Hfit5 /12
FBUE T 7 MLV EIRE, IR 2. I3t
BUR A S-SR . FFS R, BULREE. kik
HR. KER. PR B XFHHIR A BIREIKE
Y5 2> 1 h 333.5~921.8, 6402.3~9 368.2, 397.3~
616.0, 196.8~335.5, 54.3~380.0, 381.3~1 170.7,
45.4~1136.9 pgg's 7 MibEMEEN 8202.2~
12 078.7 pg-g~'s
3 g
3.1 AL

s ke, MMk R, AR E. AR
SN A (IS AT R PSR O B AU 5, A
Waters Cortecs Cis #1170 B RUR LI Y e 552
HIR- G- KRG OG- KIER, RIFIR- -
KR RGEIIE R BT, kg2, JFRIR5%
T W (0.1%, 0.2%, 0.3%, 0.4%, 0.5%), &
TR E(0.6, 0.7, 0.8, 0.9 mL-min™"), ¥R (25, 30,
35, 40 C)N o BRCR B, PLEGE SR8 R
W 0.4%, WK 0.8 mL-min™', ¥R 25 CHH{53]
1 15 B £
3.2 MR AL

Ty I 288 B AE 7K T P AR e MR 22, BFEIR
I S9BR IR T A A7 T LAkt oA e 1. i
T, (] 2% BRI 20% 1R 7K VI AE R B
FIES, WIS 7E = 24 h WHE M RIT .

Tab. 2 Content of seven components in Salvia miltiorrhiza extract(x * s, n=3) pg-g!
. TR R 7 BRI
N 5% P AL R AR R LA g RIEER KLER FER B FHTR A WSS
20180609 403.6+2.2 6 630.5+17.9 469.7+1.4 196.8+0.5 68.3+0.2 381.3£1.0 52.0+0.2 8202.2
20180702 921.842.8 9368.2+23.9 556.2+1.7 246.2+0.3 100.2+0.5 750.7+1.4 135.4+0.9 12 078.7
20180703 333.5+3.2 6 402.3+20.5 484.3+4.2 207.3+0.1 89.6+0.2 657.043.5 45.4+0.1 9934.7
20180704 358.7+0.4 8 466.6+29.2 616.0+0.8 284.5+0.8 380.0+2.0 1170.7+1.6 66.7+0.3 8219.5
20190201 381.3+1.2 7 580.8+14.1 514.9+0.6 296.840.2 143.440.0 790.8+1.8 722.5+4.9 113432
20190202 374.5+1.2 7 528.9+61.9 455.8+0.8 284.8+1.0 84.3+0.2 455.7+0.8 750.7£2.7 10 430.5
20190203 476.5+0.7 7 409.1+20.0 483.5+0.8 335.5+0.6 145.8+0.4 851.7+1.8 1136.9+1.0 10 838.9
20190204 379.1£2.4 7277.8+19.0 460.1+3.8 235.8+0.1 72.7+0.1 414.1+5.6 583.3£1.8 94229
20190205 414.9+0.8 6 569.7+45.0 397.3+0.7 201.5+0.4 61.5+0.1 382.9+0.6 506.8+0.6 8534.7
20190206 603.1+0.3 7 630.0+5.9 426.6+0.4 225.7+1.0 54.3£0.0 415.3+2.1 645.2+2.0 10 000.2
RSD/% 38.31 12.06 12.99 80.53 42.15 80.6 13.38
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B R PSRRI 5-7% H RS
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WA T AR 2 WA —, ZRTHEE
WA K. 451, R T EHFFSRIGE i
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B[] A7 O ) K S5 R 2R 5| R SR B TR = 3
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Tab. 3 Results of total amount of 6 phenolic acids in each
batch

it My IR 2 & /ug g ! fits My PR e & /ng-g!
20180609 7 798.6 20190202 9 560.2
20180702 11 156.9 20190203 10 362.4
20180703 7 886.0 20190204 9043.8
20180704 10984.5 20190205 8119.8
20190201 10 049.2 20190206 9397.1
4 g

ASHIE FE L T ML SR R AR Y 2 3R B
(¥] HPLC-UV 58U, o %k RS U AL 27 1
Iy PLRREAT BRI L i, DX 5-¥2
HELRERE . PSR, FILRE. REHFR. K5
M. FHHIR B KPR A 3t 7 My AT € &)
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Mo %71 el B wERG . EE ML, HPLC-UV
Fa GU Rtk 45 A 5 B0 T RE 5 4 T Hb e i T 2 R
W R, WA TSR R & .
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