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Application of Fingerprint Combined with QAMS in Quality Evaluation of Zhenrongdan Mixture

ZHANG lJianping, WANG Dong, ZHOU Xuemei(The Inner Mongolia Autonomous Region Institute for Drug Control,
Hohehot 010020, China)

ABSTRACT: OBJECTIVE To evaluate the quality of Zhenrongdan mixture by fingerprint combined with QAMS.
METHODS The quality evaluation method was established and validated with echinacoside as internal reference to determine
the contents of other components (ferulic acid, salvianolic acid B, and icariin) 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 A common pattern of characteristic fingerprint of Zhenrong Dan mixture
by HPLC was established. Thirteen common peaks were identified, they accounted for 91% of the total peak area and four
components were verified in five batches of Zhenrongdan mixture, good similarities with correlation coefficients >0.99 were
found in the fingerprints. There was no significant difference between the quantitative results of the four ingredients in the five
batches by external standard method and QAMS. CONCLUSION The method of fingerprint combined with QAMS can be
used for the quality control of multiple components determination and fingerprint chromatography for Zhenrongdan mixture.
KEYWORDS: fingerprint; quantitative analysis of multi-components by single marker(QAMS); Zhenrongdan mixture; quality
control; correction factor
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LC-20A = ROBAH B4 (H A B 7)) Waters
€2695 1= W AH i A (£ B Waters A )
InertSustain-C g L3 F£(250 mmx4.6 mm, 5 pum);
DiKMA-C 5 #:(250 mmx4.6 mm, 5 um); H H 2
—HTF R Az —HF R (Sartorius). FHEE
(5 : WXBC3069V). ZJEELS: WXBC3036V)
HNukal, 40 H Sigma-Aldrich; BEER (7 Hraf,
E 2T A RAR, #5: 20141104);
KN FIK

X RS R AGFEIES . 111670-201505; 4% -
92.5%). FIEEE(HLS: 110773-201313; 4.
99.6%) FHHER B(#it5: 111562-201514; 4.
93.7%) VEFXEHGELS: 110737-200415; 4 %
100% 1), 390 B b [E & i 24 ok e B 7o B . DU
FHEFIRE MR : £ 1(S1, #it5: 20160101; #t
¥ : I 100 mL). Ff 2(S2, #it5: 20160301; #
M. F32 20mL). FE 3(S3, LS. 20160302; #
M. BESZ 20 mL)FR AL ER 2 i 25 TR A 5
FE 4(S4, #5: 20160301; #i%: 3 20 mL).
FE 5(S5, #ib5: 201603015 MA%: 3% 20 mL)¥)
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2.1 ERME 5 T ERIE
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CIEKIER, B M 1%MERRK W . 16 We it
(0~50 min, 16%A; 50~92 min, 21%—>40%A;
92~95 min, 80%A). F:iE 35 °C; Ji#: 1 mL-min"';
R K 190~400 nm, & =N T PAERE: AR
1 330 nm. PR 322 nm. SR B 286 nm.
TEEE 269 nm, FEFERE 10 pL.
2,12 WRREVE RIS R RO SR
FIZERR . FHER B, EFEEE MG EEE T F—
BT, N 80% I EEA M I eSS, RBNRE XY
FEC VW, TR OE WK B 4y R R
0.828 7mg-mL™'. [IZEER 0.212 5 mg'-mL™"'. S}
E IR 252 2019 4E 1 55 36 555 2

2 B 0.2199 mg-mL™"\ EEFEHEH 0.270 0 mgrmL ™.
2.1.3  fEElamiEm sl A, o 0.45 um
LB, BPAS.
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Fig. 1 HPLC chromatogram(285 nm)

A-mixed reference substances; B—Zhenrongdan mixture sample;
1—echinacoside; 2—ferulic acid; 3—salvianolic acid B; 4—icariin.

2.1.5 ZRMEIEHE AR BUR G X IR AT S,
10, 15, 20, 25, 40, 50 puL, JEABAHEGIEAL,
TSR I TR AL . DA RS PR AR bR, K
W SR & g3 W T AR R AR b, il b vfe it
4, HATEMEREE, BEIETES T AR
315N Y=1.412 63x10°X-223 482, r=0.999 8, %
PEVO I 3.832~38.327 pg; BUEEER AN Y=5.361 81x
10°X-282 118, r=0.999 9, £k 35 Hl 1.058~
10.582 pg: FHGR B A ¥=1.232 15x10°X— 44 011.5,
r=0.999 9, ZZPEJEH 1.030~10.302 ng: EFEL
N Y=2.052 1x10°X=71 222.1, r=0.999 9, £t
1.350~13.500 pg. 25BN, &R bnift i 2670 48
PEJE [ 2R PE R R R -

2.1.6 IR ERES O R U A TR
5mL, MIAFNRZH 5 mg. FIEEIR | mg. FHETR
B 1 mg. EEEH | mg, KERE, HBHEHEHERE,
PE IR IO K52 TR 10 pL 33 A VRAH €tk
0, THEIFERICE . InAE [T e o SRR SR
1 99.8%. BTEEML 98.5% FHHELE B 99.1%. &
BH 98.7%, RWITEEIR R

2.1.7 AUERE RO RS RR] — A
W, AWWESERE 6 X, WCRIEMA . 258N
RET . FIELRE . FHRER B. EFE T 00 A
RSD 43734 0.58%, 0.28%, 0.23%, 0.58%(n=6),
RN L R U o
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Fig.2 Reference fingerprint (R) and 5 batches of fingerprints of Zhenrongdan mixture (S1-S5)

#1 AEEH HPLC MU EHEEASH (X £s, n=3)

Tab.1 Technical parameter for HPLC fingerprint of Zhenrongdan mixture( x * s, n=5)

LS £ B B ] /min AFRT R B B 1] U THI 2 WETHIFA T 43 bL /% AR U T R N SR

1 24.042+0.025 0.831+0.001 2 108 887+42 893 4.609+0.094 0.139+0.003

2 25.413+0.025 0.878+0.001 3900 891+£82 657 8.525+0.181 0.258+0.008

3 28.946+0.057 1.000+0.000 15125 165+194 389 33.055+0.425 1.000£0.000 [/ X RE
4 38.562+0.035 1.332+0.002 675 66448 999 1.477+0.020 0.045+0.001 R 2 1%

5 46.649+0.039 1.612+0.002 4 875977172 096 10.656+0.376 0.322+0.013

6 66.396+0.022 2.294+0.004 4670 307+149 422 10.207+0.327 0.309+0.012

7 73.033+0.024 2.523+0.004 1 873 160+96 900 4.094+0.212 0.124+0.007

8 81.732+0.024 2.824+0.005 3195 512+66 021 6.984+0.144 0.211£0.004 FHEA R B
9 86.062+0.025 2.973+0.005 1 748 726+38 964 3.822+0.085 0.116+0.003

10 87.766+0.046 3.032+0.006 546 380433 968 1.194+0.074 0.036+0.003

11 89.141+0.048 3.080+0.006 893 389+26 262 1.952+0.057 0.059+0.002

12 90.368+0.049 3.122+0.006 1923 446+171 451 4.204+0.374 0.127+0.012

13 92.077+0.047 3.181+£0.006 4220 399+119 584 9.223+0.261 0.279+0.005 T
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2.2.2 FRGENEMAHLLE I 45 R RAZIE
g o 2 B 3 4R U B M AU E TR R 4
(2012.130723 JRA)” X 5 #b ot B P& FIRE i i F8
LG AT AHALRE AT A R R bR e, AR O R
EHE(E 2). DL 3 SR REEF NSRIE S, frE
13 AN ILAHIE, LL ST HkuTw P& 7R 5 It S i
TERSRERE, DSFEEA R 5 SRS xR
RO EE (A 2 H) R B, 5 HERES S5 R TR AL
PR AR L 435108 0.998, 0.999, 0.999, 0.999,
0.999. 45 HL 3 B vt 28 P57 % b ok 2 R AR ABLRE 82
If FEFRE .

2.3 QAMS

2.3.1 MXEIER T PSR4 H (330 nm) A
By 2R fom=Ce XA/ (Cp XA E, b [
X B ER T, kREARY, m REHALH S,
ARFIEMA, CREFRKE . THEIHAD 3 Bk
SRR IER T, A BTERER f w2
FHREE B fum 200 L fun. SGRILE 2.

w2 PN A AR AEAE B T

Tab. 2 Relative correction factors of be-measured components

HEREARFR /UL 2 Frn 256 Fone2®
5 3.784 0.880 1.470
10 3.787 0.877 1.468
15 3.786 0.875 1.460
20 3.785 0.874 1.460
25 3.782 0.872 1.459
40 3.784 0.871 1.450
50 3.799 0.874 1.457
FEME 3.787 0.875 1.460
RSD/% 0.144 0.345 0.454

232 MHAMEMREGEREESRE OBk
BORAR LTS 52 . R G0 ] SA TR 10 L, &
ERE 5 IR, B5E 2 MiE RUBAH g CRT 2 Bl
WA, SRNK 3. QL @M. frlZH o0k
RENL, 56 PRI R B e A, oA g —
FROARL A A X £ B B 8] 22 R AT AL, PN BRI R B
BFE) A0, AR HE AE XS O B ) 18] 22 H, P AR 4l fu i
g g e 7Y DA % e A B A ., R AT IR A0 T E
PRUG R HERRIE AL B, WA R FTEERR . ST IR B
AN F 7 B LR B I [R] 73790928 RT 42y RT v RT
s A RT e, 25 A 0 2 53 AHORE T SR 3 1 RO A DG DR B
I 18] 2248 53 388 RT w-RT 2y RT 5-RT w1 RT 3

o EBACRI 252 2019 4E 1 H 55 36 555 2 )

-RT o Z5RLH], AN DR B I 8] 2246 A SRS
BN, DRGSR P A R O B ) 22 B2 4T )l o 7 1K
BONAIAT, AEAFACES K AT b B sy 18] AR
X DR B I TR ZE 4 3R 4.

T3 AFEAE AR E R AR 2 AR XA B T

Tab. 3 Relative correction factors determined by different
instructions and chromatographic columns

15 R R R A [N ES Fom™  fum™ fup®®
B 20A InertSustain ~ 3.789 0.883 1.474
DiKMA 3.774 0.877 1.468
Waters €2695 InertSustain 3.781 0.879 1.466
DiKMA 3.779 0.874 1.460
RN 3.781 0.878 1.467
RSD% 0.143 0.372 0.341

* 4 R A A A o T 0 A xR
i J8] Z 1

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

e RO .
634y (N RT i RT w-RT RT 4-RT # RT 2-RT s
i 20A  InertSustain  28.941 1.333 2.828 3.187

DIKMA 28961 1334 2.828 3.187

Waters €2695 InertSustain  28.858 1.333 2.828 3.185
DiIKMA  28.871  1.333 2.827 3.184

FME 28.908  1.333 2.828 3.186

RSD% 0.177 0.030 0.023 0.042

233 FESEENE S Hn wmFHA R
W, KA QAMS vk K AR 2 -k £
MR &R, mgmL'%£R). AL QAMS
MIHERRTE, ¥ 2 MO A REA KRBT,
S5 2 MOTIEZ AR O 2503 =0.999 9, 2 FlJT
LR RS R 3, IR KW P>0.05, B
B 2 Foh 7 v U SR 4 SR S 3 I 22 5 T L QAMS
T VU6 B 2 48 bR oy B & VP R 8 A2
ATATH, SR IE S,
3 g

VURPHE I 16 WRH Z5M SR B, AR
AR R B2k, B SR B B A
b=, dE L E g AR S QAMS HARM Y&
(1) 7 SO0t FLR B AT PR, 0T DL S B AR A F R
s, B IRKEH R
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x5 NEAGH T EKSE QAMS i H4MTiE S B E ERILE

Tab.5 Comparison on each constituent in Zhenrongdan mixture by QAMS and external standard methods mg-mL™

) g ivy FHEA R B BEEY

T b PR — — —

QAMS VIR RES QAMS Sk QAMS Shbri

S1 1.646 2 0.028 4 0.028 5 0.239 1 0.238 2 0.234 6 02350
S2 1.650 2 0.027 6 0.028 1 0.2354 0.234 4 0.2327 0.233 4
S3 1.648 6 0.027 9 0.028 3 0.2358 0.235 8 0.236 9 0.237 8
S4 1.663 0 0.028 1 0.028 3 0.236 6 0.237 1 0.2354 0.236 1
S5 1.654 4 0.028 7 0.029 2 0.236 0 0.237 1 0.236 6 0.237 5

ALK HPLC A #NE T &

REFERENCES

A 4 B SR, PRUE S I £E SR AR
KAL B A B KB, 7T ARIESE QAMS S48 &
ENEAERYE. FN, ERIRIEER, N
DRAEAY: i o % 20 e g LU B P, LA I i &
&, P 285 nm AE RIS, IR T
KIS, Sigmibphds, AR HEZ,
RYPEw, T

ARSI N T T A K HPLC %€ J5 1%,
TR REAR G 7 B 24 TS AL R,
Wi R4, T iE R IR IFRIRSE R B
AT RIS, JENE 5 HEAEHE IR b
3% H RS, B A e SO T
W, 7 PHRGUENE s, SRR AR B
. HULEE, @A QAMS B, LI RAGHAE
NARR, FTUAHER E EHAL 3 MRS R, S
DLBARYS R i R G . N1 UK
5 QAMS S5& K BT 5L AR L HERG . SEALIELT
FIRAEVESR, BEHBZE AR S P2 DR TE R 1
TR, NHER T HR SRR ML, Y i
PFE I R AT TR O TR AR

-204 - Chin J Mod Appl Pharm, 2019 January, Vol.36 No.2

[1] MAO S H,CHEN B L,TANG D F.Establishment of HPLC
fingerprint of Rabdosia japonica (Burm. f.) Hara and its
HPLC-MS analysis [J]. Chin J Mod Appl Pharm(H [E B4 %
FAZ42£), 2018, 35(4): 556-560.

[2] LIANG Y L, WANG H L, PENG L H, et al. Study on HPLC
fingerprint of ultrafine granular powder of Erigerontis herba
[J]. Pharm Today(4- H #j%), 2017, 27(8): 532-536.

[3] ZHAO W L, CHENG X Q, YAN A J, et al. Studies on
fingerprint of oil of Ganoderma lucidum spore and
identification for it's confusion [J]. Chin J Mod Appl Pharm(
E AR 252%), 2017, 34(7): 1011-1014.

[4] ZHANG T, ZHENG D, WANG W T, et al. Application of
fingerprint combined with QAMS in quality evaluation of
Shenxiong Yangxin Granule [J]. Chin Tradit Herb Drugs(* %t
24), 2015, 46(13): 1920-1925.

[5] HUANG R M, LIU W R, LIU C H, et al. Determination of
total lactones content in ginkgo folium by QAMS [J]. Pharm
Today(4 H 242£), 2016, 26(4): 231-234.

[6] FAN L, HOU X L, WANG W Q, et al. Application of
fingerprint  combined with quantitative analysis of
multi-component by single marker in quality evaluation of
Ampelopsis grossedentata [J]. Chin Tradit Herb Drugs(+' &
24), 2016, 44(22): 4076-4081.

[77 LI N N, MENG X S, BAO Y R, et al. Simultaneous
quantitative
compositions in Oroxyli Semen by QAMS based on full-time
multi-wavelength fusion method [J]. Chin J Mod Appl
Pharm(H EBLACR FH 245%), 2017, 34(7): 943-947.

W F 3 2018-04-17
(KX Tiow: HEH)

determination of five active chemical

R E BRI 2554 2019 46 1 545 36 H:55 2 )



