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Application of fingerprint combined with QAMS in quality evaluation
of Shenxiong Yangxin Granule
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Abstract: Objective To establish a new method for the quality evaluation of Shenxiong Yangxin Granule by fingerprint and
quantitative analysis of multi-components by single marker method (QAMS) and validate its accuracy and feasibility for the
application in preparation. Methods The quality evaluation method was established and validated with was selected as markers of
ingredients to HPLC fingerprint was established with Shenxiong Yangxin Granule as study object and puerarin as internal reference to
determine the contents of other components (ferulic acid, hesperidin, salvianolic acid B, ammonium glycyrrhizinate, and schisandrin)
according to the relative correction factor. The accuracy and feasibility of QAMS was evaluated by comparison on the results between
the measured value and calculation value by external standard method and QAMS. Results Seventeen common peaks were identified
in the HPLC characteristic fingerprint, six components were verified in ten batches of Shenxiong Yangxin Granule, good similarities
with correlation coefficients higher than 0.99 were found in the fingerprints. There was no significant difference between the
quantitative results of the six ingredients in the ten batches by external standard method and QAMS. Conclusion The method of
fingerprint combined with QAMS has been verified in Shenxiong Yangxin Granule, which could be used as a reference for the quality
control of multiple components determination and fingerprint chromatography for Shenxiong Yangxin Granule in future.
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Eyidt LC-20AT 2 i OB Ea A% s 2243848 1260
TS RO A3 (8 1541y Agilent Zorbax Eclipse
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2.1 EEMNEDHAERIE

2.1 gt (kA Agilent Zorbax Eclipse
XDB-Cg #£ (250 mmX4.6 mm, 5 pum); JWiaiHA
L-0. 1% R AV, BA EEVERE Y. 0~50 min,
15%~30%Z 1% 50~60 min, 30%~60% 2. /i ; 60~
80 min, 60%~80%ME; AEiL 40 C; MBI 1
mL/min; P : 190~400 nm, & &ENE N
B K B3MR 2% 250 nm, FBERR 321 nm, 571
283 nm, SIER B 286 nm, HHR4% 237 nm, 1L
7 EEH 250 nm; HEFEE 20 ul.
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IR Z: Y=613 156 X—1248.8, r=0.999 8,
ARV 0.615~6.150 pg; BIZERE: Y=116 573 X—
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1 BAMBM&ESH5S HPLC Bi%E (250 nm)
Fig. 1 HPLC of mixed reference substances and Shenxiong

Yangxin Granule (250 nm)

7108.1, r=0.999 9, Z&PEulH 0.103~1.030 png; &
FtF: Y=70 348 X—3 053.5, r=0.999 9, ZViE
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1.914 7. 0.248 2. 0.019 9 mg/g, RSD 7344 1.54%.
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100.7%, RSD 4 0.87%; & Fz 171 Atk
101.3%, RSD A 1.69%; FHWE B ~FHnlzh
100.5%, RSD A 0.67%; H V34K
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#1 £E370BH HPLC IEYEIZHASE (Xx£s5,n=10)
Table 1 Technical parameter for HPLC fingerprint of Shenxiong Yangxin Granule (x +£s, n=10)
LS RN /min AR A UE T WETHIAN B 20 b/% AP R iR A
1 3.180£0.006 0.560%0.002 1 653 859419 381 6.898+0.056 0.157+0.011
2 3.944+0.015 0.695+0.001 1831972423123 7.64110.069 0.174+£0.021
3 4.960£0.028 0.87440.001 307 865+12 898 1.330+0.038 0.029+0.001
4(S) 5.675+0.028 1.000£0.000 10 510 308 =49 065 40.83740.071 1.000£0.000 EHRZE
5 6.367+0.035 1.122+£0.001 176223043944 7.35010.026 0.168£0.010
6 9.055+0.046 1.596+0.001 1998 64313 852 8.33610.027 0.190£0.009
7 15.397£0.066 2.713£0.003 35129947762 1.465+0.034 0.033+0.007  FZiER
8 23.37540.095 4.1194+0.005 260 46013 143 1.086+0.014 0.0251+0.003  PERZ1F
9 25.95740.101 4.574+£0.007 207 29414 884 0.865£0.017 0.020£0.002
10 26.876+0.101 4.736£0.008 185101+4 108 0.772£0.019 0.018+0.001
11 29.1484+0.108 5.1374+0.009 22548712428 0.940+£0.011 0.021£0.004
12 33.1194+0.109 5.836%+0.012 546 622+2 905 2.280+0.013 0.052£0.004
13 34.076£0.118 6.005+0.012 3562 630+8518 14.860+0.037 0.33940.002 FHEIR B
14 58.906+0.037 10.381%0.046 58 692+£585 0.245+0.002 0.006+0.005
15 60.016£0.033 10.576+0.047 374 41241 577 1.5624+0.008 0.036£0.007 H R R
16 61.002£0.032 10.75040.049 50 003£307 0.20940.002 0.005+0.001
17 64.265+0.039 11.325+0.050 77 710 £ 694 0.324+0.003 0.007£0.001  FrRFiz H
1
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Fig.2 Reference fingerprint (R) and 10 batches of fingerprints of Shenxiong Yangxin Granule (S1—S10)
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2.3.2 Tt RN R e 3 k¥ 5

(1) (AR S B (o A 8. R A
AR 20 L, AR SIHERE 5 R, %522 Rl Aol
AR 2 itk 4558 L% 3.

(2) (L TR AL (0 0 ) 52
SRR A (R B IR 1) 20T s M, PRI 3 Y
B 1) L0, MR AT (o B IR IR 50, ARG € 0
(U T, AT L A0 0T H e PO v p e o7 2, 9
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Table 2 Relative correction factors of be-measured components

F2 FNSHENKERTF

5 AT D D S P

5 1.124 0249 0257 0.139  0.504
10 1.123 0251 0258 0.137  0.507
15 1.125 0250 0258 0.137  0.500
20 1.127 0250 0259 0.137  0.499
25 1.147 0255 0264 0.139  0.503
40 1.130 0250 0262 0.137  0.495
50 1.134 0252 0266 0.137  0.495
P31 1.130 0251 0261 0.137  0.500
RSD/%  0.757 0.747 1297 0721  0.865

W7 R OR B I T)C A RT &+ RT ss RT sy RTps
RT i+ RT 5, EAFMIZHL A T 53 B 28 AR OR BE
] 228 43 904 RT #-RT -+ RT -RT &+ RTp-RT s+
RT #+-RT &+ RT #-RT wo Z5HRKH, AR B IN(A]
ZEARL PR SARG /N, DR IR P XS P B I i) 2241
HEAT B (0 PR W AT, 8 B3 RN AFDGS L2 B I
) ZE(E W3R 4.

233 FEAIIGE  FEEFRI 10 #6255 32000054
2.0 g, M, R QAMS ¥ K AMRiZ
E 1 g ZEFROPRTHEAFNA SR (UL mg
), &R R 5. N QAMS HIHERITE, ¥ 2
FlOTE R E M KRBT, S5 2 Btz

R3 TR MARRE BN AL S R B RIERF

Table 3 Relative correction factors determined by different instructions and chromatographic columns

BB (i fa ik [ fe e i fam
5yidt LC20AT Agilent 1.127 0.25 0.259 0.137 0.499
Kromasil 1.116 0.245 0.253 0.139 0.487

Agilent 1260 Agilent 1.121 0.249 0.252 0.130 0.505
Kromasil 1.114 0.24 0.255 0.135 0.501

FIIE 1.119 0.246 0.255 0.135 0.498
RSD/% 0.513 1.848 1215 2.856 1.555

F 4 FELBEMARE@IEHEFNE S & iglE R a3 % B F e EE

Table 4 Different values of relative retention time determined by different instructions and chromatographic columns

T RO E 34X [SNETE RT & RT #-RT & RT @-RT & RTp-RT 3 RT 4-RT RT ;-RT &
5 LC20AT Agilent 5.624 9.625 17.661 28.401 54.389 58.386
Kromasil 6.688 9.260 17.374 29.307 55.356 59.612
Agilent 1260 Agilent 5.704 9.479 18.075 28.914 54.354 58.611
Kromasil 7.025 9.009 17.159 30.034 56.335 60.580
FHME 6.260 9.343 17.567 29.164 55.109 59.297
RSD/% 11.227 2.875 2.255 2.361 1.706 1.699
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Table 5 Comparison on each constituent in Shenxiong Yangxin Granule by QAMS and external standard methods

b BIRE,  PIMR(mge )  BEH(mge ") IR BAmgg)  HEEE/(mge ) T TEEF/(mgg )

(mgg") QAMS JMzik QAMS Mk  QAMS AR QAMS  SMEiE QAMS  AMERE
S1 13676 02727 02731 10564 1.0557 19130 19189 02484 02482  0.0199  0.0199
S2 13782 02726 02730 10569 1.0562 19143 19202 02471 02470 0.0203  0.0204
S3 13736 02726 02730 10479 1.0472 19148 19207 02487 02485 0.0199  0.0199
S4 13759 02727 02731 10556 1.0549 19149 19208 02508 02506 0.0198  0.0198
S5 13799 02724 02728 10542 1.0535 19134 19193 02453 02452  0.0198  0.0198
S6 13752 02725 02728 1.0543 10536 19137 19196 02518 02517 0.0198  0.0199
S7 13685 02717 02721 1.0509 1.0502 19100 19159 02513 02511 0.0199  0.0199
S8 13717 02720 02724 1.0458 1.0451 19112 19171 02455 02453  0.0198  0.0198
S9 13752 02722 02726 1.0456 1.0450 19128 19187 02486 02484 0.0197  0.0198
SI0 13775 02688 02692 1.0459 1.0452 19136 19195 02494 02492 00197  0.0197

] (R 56 R B KT 0.999 9, 2 Bl kit 543 i &
IR 3 IR AR P>0.05, KB 2 Fl
Tt R BE 5. v W QAMS A5 5 7%
O RIURE IR 22 FR AR A3 0 VP T S AT
3 it

ChEZiL) 2010 FERR— U AE B FR 0
Fr F BLE R BRI K S AR, YR, R
Perm RBUE, WOTH, ASEE R HPLC 43K
PG 2 2 5 TR0 R R 6 P I, RIES K
I TE B KA e Ak AT B KWL, LAEAE QAMSS
SIS I S PR AR 1

TS FR SIS, oA ORAUEAE i 25 41500 1y
LB b, ATEIR 2, EFE 250 nm Ky i KR
WO, FEIAAT T B T, & s LU
HHEBEHZ, REES, T

BB IR R MR R B = S R 5 5 9%
LRI TR (W T VEANUER, 255 FR O RORLIR 25 3500)
AU EIRES TS P — ANy, 22 R
SHEEIER, S5 R0 Bk S0 il SR
TR TG T, AR A TR, Wik
BIRFE NS MG RIENE ChE 280 X%k
M I E R, EREER . PIBLR.
. JHRER By H MR . HETREH I Fabrth
55, KH QAMS LI E 6 Py . [RIIEFR S
B H AT QAMS & il 8 H AR S5 4, nl ek b
XTI 2 R LB AR 2 Wbs,  HERfE B4
oYL, SIS T VERE . HER . FE ML
GIE Pk, BEHEE T RS T 2 AN bR o R i,

N T HARGUEE AL, WS 5 IR Rk
JRERE AR T REA A
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