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Abstract: Objective To establish HPLC fingerprint of Xuefu Zhuyu Tablets (IILJifiZ %% /i, XZT) and a quantitative analysis of multi-
components by single-marker (QAMS) method for the simultaneous determination of six components of amygdalin, paeoniflorin,
naringin, hesperidin, ferulic acid and neohesperidin in XZT, so as to prove the scientificity and feasibility of the method in the quality
analysis for XZT. Methods The similarity evaluation software (2012A) was used to analyze the similarity of 10 batches of samples.
The relative factor (fs:) of paeoniflorin, ferulic acid, naringin, hesperidin and neohesperidin were established by HPLC method with
amygdalin as internal standard, which were used to calculate the content of five constituents in the samples of XZT. Meanwhile,
external standard method (ESM) was used to calculate the content of six constituents. The difference between QAMS and ESM was
analyzed to evaluate the accuracy of QAMS. Results There were 24 common peaks in the fingerprints of 10 batches of samples with
the similarities of more than 0.990. The fs: of paeoniflorin, naringin, hesperidin, ferulic acid and neohesperidin were 1.169 6, 0.172 0,
0.363 3, 0.141 3 and 0.259 2, respectively. There was no significant difference in the content determination results of 10 batches of
XZT calculated by the methods of QAMS and ESM, with RE < 3.0%. Conclusion The fingerprints and QAMS method are stable
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and controllable, which can be used for the quality control of XZT.

Key words: Xuefu Zhuyu Tablets; quantitative analysis of multi-components by single-marker (QAMS); fingerprint; amygdalin;

paeoniflorin; ferulic acid; naringin; hesperidin; neohesperidin
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2 5 7 R 2 R TR 2 T TR, AR
M S 2Py, BRI 5 3R R A s 2
HRENE, BAZH MRS, EIAThRAE LA SR
AR T B — R oy AT s B oA, M DA T 48 i
i, Bk, ZIEARE TR 2R R T A
ST E A ) 31, | 7 RN 45 ST HPLC W e XZT
FRATH AT () i A SCRRAT XZT ko e b
It BAFETIFE bR — S5 R, ok R pEA b
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Agilent 1260 A S HOBAH (54, 36 22516
F]; Waters 2695 B4 20 AH (4354, 36 EH Waters
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mm, 5 pm). YMC-Pack ODS-A # (250 mm X 4.6
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E1 REMRmRIEFEREN HPLC B
Fig.1 HPLC of mixed reference substances and each sample
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Fig. 2 Fingerprint of 10 batches of XZT and its reference fingerprint (R)
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Fig. 3 HPLC of reference substances (I) and reference

fingerprint (R)
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242 FEEREGALR KB “2.2.17 BURREX
RS, % “2.17 TUT Bl RISk 6 kit
FTE, WARERAE . ATGE . BIELRR. M.
PR s I AR RSD 437008 0.52%-

0.39%- 0.26%- 0.24%. 0.38%- 0.29%, it BI1 2511
% B R AT

243 RoEMERE  BE AR (s
190803), =& KTl /5 05 2. 4. 8. 12, 24h 1E
“2.17 TUR Bk SRR e, B A . AT
T BIBRRR . MhE . RSB TR R I AR )
RSD 705105 1.11%. 2.69%- 2.75%- 2.10%- 2.31%-
0.94%, SRR MIERAES G 24 h WEOE
PER TS

244 FEEMRAE  BUE-HRES GRS 190803),
IR “2.2.27 TUR FA-FAT 4 6 il s,

1B “2.17 WU kST, MAS A1
ATEGFE. PIBRIR . MR EF. R, B R
438U RSD 1H 73518 1.82%-2.30%+1.29%+ 1.60%-
1.98%. 2.22%, WiHHIZ AN EE M R,

F1 BHSHENEFE. LMEEEMENLE. EER

Table 1 Regression equations, linear range, limit of detection and limit of quantitation of each component

D% 2R TR 2B YE Fl/(ugmL™) R? FEE PR /(ng-mL™) €& R /(ugmL™)
A Y=83627X+0.6197 1.233~123.300 0.999 9 0.124 0.504
AJUIE Y=7.269 6 X—4.4852 0.833~83.300 0.999 5 0.083 0.332
R Y=72.438 0 X+8.052 4 0.600~60.000 0.999 9 0.060 0.240
il 2 Y=50.935 0 X+14.983 0 1.133~113.300 0.999 9 0.113 0.453
P H Y=30.566 0 X+20.845 0 1.566~156.600 0.999 9 0.157 0.626
B R Y=38.425 0 X+18.306 0 1.233~123.300 0.999 9 0.123 0.493

2.4.5 IFEESCRIREE  BUCSA BE CAN R —HERE
i (L5 190803) £ 1 g, FREL 6 4y, FEEHE,

SEMIMNY XZT & 5o A5 & 2 o 8 s, 7
Fel] “2.2.27 TUR ARG IER, 1% “2.17
TR EE AEERE, SR AR, THEIIRE R
SERETAH . ATHE. PIEIR. M. BT,
R R )7 35 0 RE B CE S B 99.12%

99.72%- 101.14%. 98.54%- 101.01%- 97.58%, RSD
DN 2.13%12.61%12.16%+ 2.09%- 1.68%- 1.85%.
RUZ I HER FE R AT

2.5 QAMS E31

251 fy IISE %I “2.17 TR @ik &, K
“2.2.17 BT BTG IR  BERE 1. 34 5,
7 9. 1 pL, WWFEBAPEA, LSS AN

ZW), RHZ SRR, %R A RS EAT
Z5HE. PBERR. MR, B, BB fui
SR 5 ARG SN SY fo B RSD EI/NT
2%, WK 2.

fsi =fs/fi =AsCilAiCs
As S A7 0T R S U TR, G s 854 0 L o5 ) R
WREE, A AR TR, G R U 4 ) Rk B
252 AFEXERFIAFREIEHEE H% T Waters
€2695 1 Agilent 1260 2 F & %0 A € 1% X %
Diamonsil Plus C;s (250 mm X 4.6 mm, 5 um). YMC-
Pack ODS-A (250 mmX4.6 mm, 5 um). Agilent 5
TC-Cis (250 mmX4.6 mm, 5um) 3 FailikExt
IR, i3 RSD, S5/ T 3%, KA
ISR SR E M R 7. S5 R 3.
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Table 2 fui values of each component

HERRFRUL foscuman [oscnman foscomen [escmmr [ s

253 AFEFEXT for PI5Em ASCIGRA Agilent
1260 i X A1 Diamonsil Plus Cis i %% | 4%
I 25, 30, 35 CXF for U5, F1HH RSD, 45

1 11610 01405 0.1687 03581 02529 PINT 3%, A FREE T & 540 T 5 2 2000 45
3 1.1619  0.1404 0.1708  0.360 1 0.2577 Bk 4,
5 11687 01412 01720 03634 02597 254 REMKBFEN fir M50 4S5 % H
7 L1712 00413 00727 03643 02603 Agilent 1260 £43%{ Al Diamonsil Plus Cys {4k %
9 LIBS 01429 01148 03679 02636 B2 TAABUAEN 0.8, 09, 1.0mLimin XS £ (15
1 L1704 01414 01729 03660 02608 W, FEiFE RSD, Z5HE/NT 3%, IR EIA
FHEOLIO6 0113 01720 0363 02592 Gy (b K fu T B 45 I 5.
RSDW 073 06 10 W01 139 255 ARRIEKA f R RS
R3 FEMLEBFFRBIBHEXS foi BIFZM0
Table 3 Effects of different instruments and different columns on f;
134 o AE [ awiw Sawcumnn [ e winmn Sawenr [ enwmma
Waters €2695 YMC-Pack ODS-A 1.228 5 0.142 8 0.184 2 0.360 1 0.208 2
Diamonsil Plus Cis 1.3144 0.144 2 0.186 1 0.363 1 0.2110
Agilent 5 TC-Cis 1.2815 0.1439 0.176 5 0.3675 0.2107
Agilent 1260 YMC-Pack ODS-A 1.2339 0.1409 0.1851 0.378 4 0.208 8
Diamonsil Plus Cis 1.242 2 0.1417 0.186 0 0.3793 0.209 8
Agilent 5 TC-Cis 1.250 5 0.1425 0.186 9 0.380 1 0.2109
FHEE 1.258 5 0.1427 0.184 1 0.371 4 0.209 9
RSD/% 2.63 0.90 2.09 2.40 0.56

T4 FAEMFEEXT fui IR

Table 4 Effects of different column temperatures on £y

HER/C Sfunruwmnr feecwman [onsrmmes foscumen fostmmegs

25 1.1832  0.1145 0.1638 03482 0.2155
30 1.1654  0.1139  0.1631 03462 0.214 8
35 1.1900  0.1133  0.1622 034438 0.2133
FHME 11795 01139 01631 03464 0.214 5
RSD/% 1.08 0.53 0.48 0.50 0.54

*®5 ANEMAFRREXS for BIFNT

Table 5 Effects of different volumetric flow rates on fy;

(L3 h
, wncwsnn fascuman [oscomer fescwmer [rscwmee
(mL'min™")
0.8 1.1654  0.1139  0.1631 03462 0.214 8
0.9 12012  0.1148  0.1640 03500 0.216 6
1.0 1.1985  0.1147 01642 03495 0.216 5
EEIME 11884 01145 0.1638 03485 02160
RSD/% 1.68 0.44 0.35 0.59 0.49

Agilent 1260 .34 F1 Diamonsil Plus Cis & 4%
7R 2131 2150 217 nm B % £ (I,
I RSD, S5 RBI/NT 3%, R RIS

IR XT & o3 T fos TE BRI . 45 5 L3R 6.

gE UM R, UL VERT £ i FH I R AT
2.6 NS BILIEE N

TR A o IR VA SR B 3 AN [ R 1 A
FZIE 217 TR gk e, ESR CHEANS
Yy, AN S RS AR B TR Cogi) s X A5
HritAT AL, IS RSD, 45 5 & A5 pl 7 A
PREMEAF RSD /N 5%, KUK AN R
X A5 I 43 58 A A B . S5 IR ILER 7.
2.7 QAMS S55MREERITEE

B 10 JILRES, 3208 “2.2.27 1R 44 &R
AR, TR €207 TN g AR AT E, Tl

# 6 PRAEMFEACIT fi BN
Table 6 Effect of different detection wavelengths on f;

F K om Sfowcwmme fencwman [oscemer [ercomer [oscsmess

213 12235 01128 01351 03302 02107
215 12012 0.1088  0.1340 03390  0.2096
217 1.1905 01127  0.1402 03405  0.2045
FEIE 12051 0.1114 0.1364 03366  0.2083
RSD/% 1.40 2.05 242 1.65 1.59
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Table 7 ¢ value of different columns
& RS 1 st/ At 1 s ias/mmm 1 s/ 1w/ st g

Waters €2695 YMC-Pack ODS-A 1.328 4 1.536 4 1.679 7 1.726 3 1.805 6
Diamonsil Plus Cisg 1.429 6 1.5972 1.8162 1.866 0 1.9432
Agilent 5 TC-Cis 1.348 9 1.5575 1.683 3 1.7310 1.808 8

Agilent 1260 YMC-Pack ODS-A 1.273 3 1.4727 1.616 2 1.663 1 1.742 6
Diamonsil Plus Cisg 1.388 7 1.5452 1.759 1 1.809 9 1.8879
Agilent 5 TC-Cis 1.390 1 1.598 1 1.7957 1.843 4 1.927 5
P 1.359 8 1.5512 1.7250 1.773 3 1.852 6
RSD/% 4.06 2.99 4.50 4.44 4.27

A, KA QAMS E# L NSYI B 52
B PTELRR . MR BERCHE . WS RCE ) fon KT
10 #b XZT FEfh P2 s 2 AT S &M, FRRA
AR A A . ATZGE . BB AT A
Bt B R E AT E R E, IR DU X R =
(relative error, RE) KFRIR 2 M ikilfG 45 R %
5, RE=(Woams — W srisie)/ W sizie: (Woams N QAMS
MBS, W o NIMREIIR ) 8D . 45580
* 8. HIRKEI, SMRiEE QAMS VARSI
POy G A —, SMRESENE BE S QAMS V4

SMFRIES QAMS ELRE R E 5 Er N 2351~
2.433, 2.684~2.802. 0.173~0.183. 1.845~1.980.
1.912~2.026. 1.084~1.310mg/g, LRI, Ay
I R B R -

QAMS gl il e FEAMRENE S, RiH
AR RS & i, 8 A S S
Fré E mINEFINER, HRPA BT ER, XH
et — T A e K TR, QAMS VAfRifk T 43
Frid i, BRIt A, (HAESEhRSH Al eitfE
FEE AR, N T QAMS 2 7E [ I i Hh 245 % i

P sy & AT R S 10 bR A A AR RITIZ N, B TR QAMS VEAH RECR#EAT
T AT BTBERR . M. BERCH . BT IRARI
8 QAMS JESIMEENE 10 # XZT 6 M D HIRERE
Table 8 Content of six constituents in 10 batches of XZT by QAMS and external reference method
L A AjH (mgrg™) B RRR/(mg-g ) R H/(mgrg ™) B HH/(mgg ™) B 7 (mgrg ™)

(mggh) ARk QAMS ¥ RE% MRk QAMS i RE/% #Mrik QAMS % RE/% MRk QAMS i RE/% AMRi: QAMS i% RE/%
190402 2.408  2.766  2.747 -0.687 0.181  0.182 0.515 1.899  1.903  0.199 1.934 1.984 2580 1.102 1.125 2.044
190403 2351  2.802  2.783 -0.678 0.173  0.176 1.846 1.930 1909 -1.093 1932 1.973  2.120 1.084 1.106 2.014
190404 2409 2764 2746  -0.651 0.177  0.179 1330 1.935 1911 -1.237 1972 2.026  2.747 1.097 1112 1334
190501 2.373 2754 2736 -0.654 0.176  0.178 1.337 1909 1.871 -1.996 1.927 1.964 1917 1.284 1300 1.256
190502 2.377 2703 2.685 -0.666 0.179  0.181 1.090 1936  1.911 -1.302 1.937 1987 2582 1.131 1157 2.340
190503 2.384 2731 2713 -0.659 0.179  0.181 1.337 1980  1.937 -2.182 1.948 1983 1774 1.133  1.142 0.829
190504 2433 2759 2742 -0.616 0.175 0.177 1374 1885 1.845 -2.145 1918 1912 -0313 1.278 1310 2.480
190602 2372 2756 2739 -0.617 0.179  0.181 1374 1.923 1880 —2.235 1964 1.952 —0.619 1223 1252 2372
190704 2353 2738 2718 -0.730 0.181  0.183 1312 1.976 1924 -2.607 1934 1.958 1247 L.121 1.145 2.176
190803  2.381 2702  2.684 -0.666 0.176  0.178 1381 1.929 1934 0259 1927 1913 -0.750 1.114 1.140 2.233
3 itig PRt AARATHIAT 2 ZRICARGE Rl B

3.1 XZT WEIEFR 7 BIEE

XZT & &l $8hs S Fo e T ik g g /b,
1M H A 45 T8 B 504K SR A7 AE B D 48 s B — 55 )
R, R DUE L2 41 R E XZT M kg,
[E 245 ) 2015, 2020 F=RROC T LT B8 il 77 (14 7 &=

BRAZ R R A A VRO & B E TR AR R . R
BT E IR QAMS V45 G Ha SURIE HOR R )
TE XZT 6 M E R ATAT. PR
RHECHE . MR B B a i, Rei ety

R 2LV



FES 2021FE11 8 B52% B 228 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 22

* 6863 »

32 HiIXMmAREEHENER

ASEIG LT HREUA T K 30%- 50%- 80%-
100% L), 5 R KPR 50% T EE/E AR IBUE
A, CFRIGEA, HIEREGE, REEWrRR, Fik
CREEIE, EH 50% B N BEEA . kA i [E]
(10, 20, 30min), £5%HEIR 20 min 1 30 min 7% 3
AL EZES, BgmMRETEAE 10
min, VEPHFER 20 min RGeS, KR A
[F] 72 A 20 min. PLATI 6 NEH A . ATZ5H
PSR FE . R F . FIERER . WS N R R N
T, B M XZT Al i I e i) 2% 7% BL 50%
B PRI R R A5 HEHU [A] 4 20 mins
3.3 AENETFE

ARSI SR | HRE- KB CIE-KEW. H
FiE-0.1% H R KIFI . L HE-0.1% B KW FHE-
0.1% IR BR 7K IR W+ 25 -0. 1% i R /K T T S5 AN ) Ak
RIBIAH, LLXZT Wil st 1 o A1
AT, REER. BURIR . WA A B NER
b, GERERH, ZHE-0.1%BER KIS AT N sh A
TR IE T AT, B (R B R AT, FRRECE
Fa, BRI CHE-0.1% B IR K AT NI s A -
34 AESYMIEE

AL QAMS Vi, WSYIMIE & O EE, EE N
ZYINbRIER S 15 R MERRa e . T AR
AR e . RS S E U e A
B B L EAR AR, WA SR E A A
NN
3.5 HMBKKHERE

A SEBG I 8 A A PR %, 6 PR -
R, 705 %E 7 2100 215, 254, 270 nm K
PORE SIS, i BT AE 215 nm N RIERH ,
WETE . 4y BIRE. WRRIH . BRI S R, 4
FEIRTE 215 nm BTl 2101 B g £,
FEZEPRE, R, HFHA, MLl 215nm
TE RGBT EK.
4 g

AW ERE T QAMS L Aotk i
ARIFEFE XZT 6 B i) & &, 10 #URE i 8UE
WAL 24 AN, FREIRT 0.990. [FIEFR A
QAMS JEFNAMRZEST AIE 10 #k XZT 6 Fsis 1)
S, SER R QAMS VRIS 45 AN SMR LIS
MR LR EER. BaEits QAMS BHM T

5, AR VTN 25 300 3 2 24 PR 52 7 1 51 P A ot

&, DU 90 o 2 2 A pE A R R AR
FBAR FAVEHFARFEFZFR
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