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H E BN IOl S0k E#E (HPLC) 3 Bk, F 46— £ (QAMS ) iEm 2 L+ TH w2 4%, A LR EF
WA AL ik AR HPLC i, 2 5 10 86 ( %5 S1~S10) -5 il HUk 69 35 LB 38, SF 34T A 330 L R K 547 Ao s = e -
F R oHr, KA QAMS HME 10 BBE T EME KL LEFRMAAH BT R LHF MEF 2E2EHF FARIA
HEF S MREMNE &R, R 103818 H 409 HPLC 35 S A3 AL T IS AR 35N T TN, 25 2 B4 &
(M4) R2FOET), %wm%aﬁlﬁj@%%ﬁ(dé9)\»¢\cmf(délo>\#‘bﬂif(déw)n%%%%(%m %Mm T A% 18) ; 4842
iﬁk%o 990; ] £ 5 Hr Ao D - A AL RIH B SA~S5H B R A — %, S8~SI10HH K A —%,S1~S3,S6~ST #
MR A —R, A A AR, R QAMS Fm A B E K 2, %wﬁ%ﬁﬁ)%ﬁ@%%%’F\-Azrléiﬁ?ﬁd%%éﬁh%}?‘ﬁﬂ TA#
4% 5 A 7.868 1~10.181 2.,1.709 2~2.374 1,0.285 2~0.326 3.1.024 1~1.523 9.0.140 2~0.290 4.0.077 1~0.219 4 mg/g, 5 %}
#T&Az«)ﬂ'»a ER AR E . G0 AR 569 HPLC 45 5B 3 A= QAMS AR b A% A, T 4 O i@ Bk R 2R M3t 4t
T
KEER A R E G SRk AT

Quality evaluation of Xintong granules based on HPLC fingerprint and quantitative analysis of multi-
components by single-marker method

YE Xide', FENG Xiaolong', SHAO Mingguo'’, WAN Linchun®, HU Zhenyu', CHEN Chunyu', WU Yu', BU
Junwen', QIAN Yuhang', MENG Fangiang® (1. School of Pharmacy, Jiangxi University of Chinese Medicine,
Nanchang 330004, China;2. Lunan Pharmaceutical Group Co., Ltd., Shandong Linyi 276006, China;3. Jiangxi
Institute for Drug Control, Nanchang 330029, China)

ABSTRACT OBJECTIVE To establish the HPLC fingerprint of Xintong granules and the quantitative analysis of multi-
components by single-marker method (QAMS) to determine the contents of 7 components, so as to provide a scientific basis for
their quality control. METHODS HPLC method was used to establish the fingerprints for 10 batches of Xintong granules (No. SI-
S10), and similarity evaluation, cluster analysis (CA) and partial least squares-discriminant analysis (PLS-DA) were performed.
At the same time, the contents of seven components, including puerarin, daidzin, calycosin-7-O- 8 -D-glucoside, stilbene
glycoside, naringin, icariin and tanshinone II A, were determined by QAMS method, and were compared with the results of
external standard method. RESULTS A total of 18 common peaks were marked and 7 peaks were identified in the HPLC
fingerprints for 10 batches of Xintong granules, namely puerarin (peak 4), daidzin (peak 7), calycosin-7-O-B8-D-glucoside (peak
9), stilbene glycoside (peak 10), naringin (peak 12), icariin (peak 17), and tanshinone Il A (peak 18); the similarities among
them were more than 0.990, and CA and PLS-DA results showed that S4-S5, S8-S10, S1-S3 and S6-S7 were clustered into three
categories, respectively. Using naringin as the internal standard, the contents of puerarin, daidzin, calycosin-7-O-8-D-glucoside,
stilbene glycoside, icariin and tanshinone II A were determined to be 7.868 1-10.181 2, 1.709 2-2.374 1, 0.285 2-0.326 3, 1.024 1-
1.523 9, 0.140 2-0.290 4, and 0.077 1-0.219 4 mg/g, respectively, by the QAMS. These results showed no significant differences
compared to those obtained by the external standard method. CONCLUSIONS Established HPLC fingerprint and QAMS method

are convenient, stable and accurate, which can provide a basis

ABETE FHERHEE K LR (No.2023ZD0505605) ; V7Y
BT ST R B (No.20232BBGT0013) 5 [ 52 24 i Wa 5 485 1Ly v
A S AN E S A T O (No. X W20231208)

B EE W A ST, BT P25, E-mail: analysis of multi-components by single-marker method;
552376722@qq.com content determination

for the quality evaluation of Xintong granules.
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SEEPR Bl Ik o83 A B A 1k MG BT R 0o s, S — b
SO B o bR 2l ik DRI R e R Al g R AR 5 |
S B Ik BE B 7 Bl A 2 AT B0 LB I L R AR SR AE, T
SRR R P SE AN AR L 5 R AR R FE RO K
PRBEC DK S IR 5

Lo 38 R T B A 2 B 1fE YBZ16392009-
2017, M FFS AR 13 DR 2 A4 A, BAT T 1Ak
WS ALK A DAL, AT B e O S O WL RE 8
SEREAR . ORAURL Y AT 5 2% IR T SRR (SO B AR
R AT GRS RE T I R HEL A
T S O 308 AT ) S o o 48 SSRGS Tl 4 i s v 24 7
B R | DT AR Hh 24 ) B At L A2 2%
o — M ZF (quantitative analysis of multi-components
by single marker, QAMS ) % & — X} Z 48 i [a] 0 47 ot
e L0 R P M B i Pt ey REZTIE W 1 B D 5 i e
i, P AR O T PR SR T3 A 22 b i o3 1) 25 1, A
M S B 2 A 1 B TR B 2 o DR, i S0 ik 45
QAMS & AT B EL0L B A TR R e 2 i . R T,
AW 5T AE HE ST 0 38 R Y R R0 A 2% (high-
performance liquid chromatography, HPLC) 5 £ & % A
it R QAMS 125, LI K1 AR , 1133003 it
R ERE KOG EE T I AETT . RO
T EREAT SIS DA S5, LAYz 5750 i o
TS,

1 w8y
.1 FEUHE

AT ] T EAL LR A Agilent 1100 %Y 1260 %!
HPLC f¥ ([ Agilent 23 F] ) , TG328A U5 432 — K
“F (3t -+ Mettler Toledo 23 7)) , HH-6 %k il {5 R /K 15 44
CH N E AL 288 PR W), KQ-500E A 75 I8 1 e
(R A RAFD .

1.2 FEHBSIAHA

10 b0 38 JURL [543 1 A 07220651, 07221271
07221331, 07221361, 07221371, 07221221, 07221401 ,
707230241.707230371, 707230391 (45 S1~S10) , HiLA%
5.3 gl H & r R I 25 A BRA Al AR ER KA Al
Bt FESE A GREFET RO B
ZPHEE IR (16520591 WP24010211 , WP23042006
WP24010212, WP23030106, WP23080108, WP23103007.,
WP23090802,, 4} Ji 11 K T 98.0% ) ¥ |1 U J1] 45 4k 55 2F
AR A B B A G G 4l K
2 HAEEER
2.1 fEiEEH

AW 5T B €8 3% 4% 5 Diamonsil Cis @83 4% (150
mmX4.6 mm,5 pm), L 0.1% B E R (A) -2 5 (B) A
WENAH , PEAT A BE YEMRE (0~5 min, 10%B—13%B;5~10
min, 13%B—17%B; 10~25 min, 17%B—25%B ; 25~40
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min, 25%B—60%B; 40~50 min, 60%B—70%B; 50~55
min, 70%B—80%B; 55~60 min, 80%B—100%B; 60~
61 min, 100%B—10%B) , {#i# 4 1 mL/min, £l K 4
280 nm, H:E 4 30 °C, #EEER N 10 pl,
22 BRMEE
2.2.1 JRAN RS

Al Ry N O S Ny NS N ¥ Y R
T RO Al R PSR 1A KR
T, IR B2 T o3 B IR 53 0.985 6.,0.170 4
0.1255.0.166 6.0.195 2.0.210 1.,0.095 0 mg F{3R-& % IR
AR, 5 H
2.2.2 AR

0o 308 UK AF BRI =50 RS B AR 2.0 g,
BTHEIEH D RS2 80% W 25 mL, [Al i #2 5 1 h;
AT, 108 BOE R RASAIE SA R
23 EEMER

IBUTR B 0T R VA S R A A T, 42,170
T EGEFOFIERE AT G RRIR R I 4y B
RAg, H A I R oRE I B 43 ) i U 7 5 45 %) IR
P IATR—E, AR UL 1,

<
£ 300 I, 6
200 3,05 | 7
o A | |

T T T T T T T T T ¥ T I' ; T T T T T
2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70
t/min
ARE X BRI

w00 Jo Mt s '
o e
2 6 10 14 18 22 26 30 31 38 42 46 50 51 58 62 66 70
t/min
B. IR VA
LB MR Z 2 KA 3. B R MM A0 ;4. R L0617 55:
T AT ;6 B EFETT; T PESI T A,

1 ERMHRERLER

2.4 HPLCISSI BRI
241 KEEEHEEE

I3 s 3 S W (G 55 S A i, 446217 3
IO S A SR 6 UK, LI S R R
g %) R SO B B ) K A X TR AR . 45 SR B, B AR %X
KEF EBES B EHT RO R
P00 1A A4 8 B [a] 39 RSD Y48 KT 0.10% (n=
6) , FHXF U AR I RSD ¥R K T 1.37% (n=6) , K 1%
TG R AT
2.4.2 FoE ks

B 38 ORI TR (G ST il o, 7R & i S
0.2.5.10,15.24 hJ5 , #“2.17 T F (3% S R 4T,
DA o 2 B, 108 A 0 (4 RE X (8¢ B8 I ) B2 AR X
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WETAR . S50 Won AR RO B S A A b
T RO RAEFET FESER A AP B s ]
RSD¥JAKTF 0.11%(n=6) , fHXT I AL A RSD ¥ K
F1.14% (n=6) , = I 5 I WAE 2 TR 24 h AR
AEPERAE
2.4.3 HEEMRALK

K PR ERL o3 OB i (G5 S1)6 4y, #22.2.27 30
N5 A A VAR, 2.1 TR £ 3 AR 4
BT, LA R Sk 2 G, 0 A 0 ) ARG £ B ] B
AT A, A5 BN, HIRE CKEH BT S
BT R AT AT FHS IR 1A AR B
] 1 RSD A KT 0.11%(n=6) , FXF I T AH 1 RSD 3
AKT 1.78%(n=6) , RWNZ I EE M R AT
2.4.4  FRGURIE B ST AR PEM

10 0 ORI RE B, $52.2.27 35 7 u il 4 ik
VAT, PG 2.1 T 335 25 AR AT, e T A AT
S 2 SR SR TE AU PEA RS0 ) (2012 hi) , LA
ST RE S MR K, 2822 55 M8 E A Mark I DT FC s, 75
FI) % FEAE S0 R (K 2) , AR FRAE S0 R Sy BT
TA 1O b o B0y (0 35 R AR DL . 255 R, HbRie T
18 A 1 3 ik 55 TR A %o IR S VAV PR 3 R A T L XA
T A R EAR R (1 4) KEH (8T BER
B A A B (I 9) | TR M (04 10) ATl Bz (1
12) EFAET (1T JHSE T A 18) 5 10 b0 38
BEAYAIRLEE A 0.995~1.000 , 2 B Lol k7 45 FE S AR A

SRR SN

1600
1500
1400
1300
1200 3
1100 " ° ‘
1000 =1
> 900 44 . _
E 8007, 7 =
S 70034 L W s
600 Pk A s
500 Tttt V'g.vwwg\, A e S
LN | N U W W
soodg L
CELTRA| W 5F Y Y Wt lovis oo
108 Jm :
48 12 16 20 24 28 32 36 40 41 48 52 56 60
#/min
B2 10408 Bk i fm B9 HPLC F5 9B Fo 3t BB 5 4L
EliER

245 BT
K 10 1038 JURE 1 18 A~ A 06 e T B AL B
SPSS 21.0 AT RIS IHT, 455 (181 3) R, 24F
J7 RR ECHE B 15 B, 10 1t.003 B0k 1 38 h 3 2 . S4~S5
BRI — 2, S8~S10 B - —K, S1~83.,86~S7
FERR N —2.
2.4.6 /N Te-H 5507
K 10 038 JURE 1 18 A~ A 06 1 e 1T B A B
SIMCA 14.0 1 E4T fis fre /s — 3F€- #1551 4347 (PLS-DA )
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]

E3 10#t BB mERESTER

DI B RIS R'X K 0.766, R*Y 9.0.902, O H
0.782, ¥R F 0.5, F Bz AR T o o 14 R4, A e 1
o HE 4 M, PLS-DA £5 3R 5 R KMol B —3,
HE— BRI B HLHES) 200 YR T B A , 45 0 W
LM R A O BT AT M R AN O, 36 WIZ A AL K 1
P LA AL

100
g o0 ° e 510
£ I e
P 0 S7~S1 ‘ 4
=)
S =50 5 @
—100 -
—150 : . ‘ . .
—150 —100 —50 0 50 100

1.022 85%[1]

B4 104tOB BRI R PLS-DA B35 E

2.5 QAMSEEEHNH

LA 247 T AR S B I a5 AL USRS R R L K
O B S A R RO T R
FET P 1L AVE ROl BURLE B AT IR bR o) o
251 RMERARFEE

KSR MR 2.2, 17T N IR A0 BRI GE B
TR 7] Jo £ e B ) R ATR B % BRI 45217
TR IR AT, LG B S e T R AR bR (Y) T
e AR AR (O A TEM RS AR WK 1,

Rl THESHEIRFREREETEE

%) ElEpigs: r LRI (mgmL)
1% Y=13361K13.5177 1.0000 0031 5~0.985 6
K T=14068X+0.0512 10000 0005 3~0.1704
e F=185026—0.2603 10000 00039~0.1255
ZRLI =9 890X+1.228 5 09999 0.0052~0.166 6
il =13 873X—1.1562 10000 0.0062~0.1952
e T=10214X+0.976 0 10000 0006 6~02101
FIBHIA Y=23 1174+18.062 0 09997 0003 0~0.0950

252 FEEEHELL

0 38 0k R A VR (S5 S IE &, 422,17 3
TGS E SRR 6 K, iSRG T A, 25BN, BAR
R ORGAT B S WEAARE T  OR AT AR
FEFET S A W AL RSD 43 318 0.74%
0.44%.0.92% .0.78% .0.34%.0.76% .0.27%(n=6) , W]
A2 B AT
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2.5.3 faEMELR

i 2 PR 2.0 g 03l R R K (4 55 S1) , i I/
“2.2.27 T T 7 kA ARV, A IR E RIE 0.2,
4.8.12.24 h i H“2.17 T (i 25 R AR o3BT, 18 S
A, S5 EN, BRE  KE AT T 5 o 6 4
TSRS BT R S A W A
1 RSD 43 % 4 0.50%. 0.41%. 1.12%. 1.01%. 0.33%.
1.15%.0.20% (n=6) , & B {2 i 5 M FE 28 T 24 h
WEREPE R AT
254 HEMEER

KGRI 2.0 g /Lol URLKY R (S1) , #42.2.27 T
D7 % 6 Oy HE R S, R 2. 1 I i A A
W , e R T AUF AR E T S B 450 R, 5
R K BR R EEIR AR RO Al
R EET JEESE A &= RSD 435108 0.41%,
1.91%.1.65%.1.17%.0.56% .1.62%.0.42% (n=6) , 7 ¥
P EE R
2.5.5  JINFERISCRE L

FEEFRE 1.0 g BT 1 59038 FURLRS K (405 S1)
90y, BT HIEHIUH P A 24 TR 5 b & o
80% . 100% . 120% [ X} HE T 38 &, 4% 42.2.27 300 F J5 ikl
o HE AR, B 2.1 IR A A R AT L 1D SR
TR AR IMABE D 5 R IR E KRG,
ER S WA A T oK O AT T AT
PSR 1A -2 IR 53514 99.19% . 100.68%
100.03% . 100.82% , 100.78% . 99.91% . 100.18%, RSD 4}
M 1.77%.0.90% . 0.89% . 0.97% . 0.86% . 0.62% . 0.76%
(n=9) , RUNZ I ELUEIE R 4T
2.5.6  AHXFAZIE R TR

FEAE I 2.2, 17 T N IR A5 0 BR A i, 422,17 T |
CERAE, S ERE 2.4.6.8.10, 12,14 L, e S48
WETRIAR . DA T A N FRYD , SR F 22 ARG T AR
R IE P, MR IE R F = (44C)/(4/C) , Herp Cf A,
53 RN AR o7 i vk B RIS T FR, Gl A4 43 0 3R
TR S 1 o e B A T AR, 25 R (36 2) R, R[]

P B ARR KRG BRI AR AL
WA R FHS A X RSE K1 RSD 1/
T1.50%(n=6),

®2 BHSEMNKEERFHUESR

dEL  BREZ KEH EEREEEGEE CRORE RRER AZEIA

2 1.0402 10004 0.769 6 1421 13772 0.5570

4 10410 09828 0.769 5 14210 13698 0.5518

6 1.0406 0.9948 0.7690 14232 13718 0.5625

10 10364 0.9991 0.7697 14280 1.365 4 0.5628

12 10515 0.9874 0.7507 14091 13642 0.5625

14 10348 09908 0.7709 14196 13666 0.560 5
FH(E 1.0408 09926 0.766 6 14205 13692 0.5595
RSD/% (.56 0.69 102 0.44 0.35 0.78

2.5.7  N[EMSES OTEAE R DAL I T Y

AR

ARHFFE % 5% T ARl HPLC £ 45 (Agilent 1100, Agi-
lent 1260) , A~ [A] €8,3%43: (Waters Cis. Thermo Cis. Diamon-
sil Cis) , AR HETR (25,3035 °C) , A [ 37 14 (0.6, 0.8
1.0.1.2 mL/min) X AH X IE K F 1520 . 253 R, 78
RN A G5 4% 143 HE X A TE R F- B9 RSD 2/ F
2.00% , & W AR X A 1E P F7EAS [R] HPLC &R 40 N3 4%
PF R M BT
2.5.8 (AR EN

HRAE“2.5.7 T T L 45 5, LI 2 11 o 2 i i
SRS B I ARG R B B ) 25 R o, SR R R
i TR R IR AT, 25 B AR O B B E] Y RSD
BINF4.0% I, LAAS B FE X O B8 B B4 Sy o7
AR
2.5.9 Ao E 4

V10 A0 T IR, 522,227 T T 5 v 45 St v
O, PR 2.1 T (0 5 S A R A |, 43 SR FH A MR i
(external standard method, ESM) Fll QAMS 13588 73
S, JF o 18 22 5 9 HE (percentage difference,
PD) Fb 5 2 Bl ik i 5 25 5 . PD=|QAMS #5245 5 —
ESM 45 | X 2/(QAMS 72 45 - +ESM 45 5 ) X 100%™,
SEIR(F23) R, % M B9 PD /N T 10% , 26 W 3 9 A
Ji R S BN 25 T 25 5 T QAMS TA T 4E

®3 BMAENE MRS SENERILE

il BiRE Kk ERRHIREET R EEEH F5HIA
B9 (ESM) ESM/ QAMSH/ PD/  ESM/ QAMSH/ PD/  ESM/ QAMSH/ PDI ESM/ QAMSH/ PDI ESM/ QAMSH/ PD/ ESM/ QAMSE/ P/

(mgg) (mgy) (mgg) % (mgy) (mgg) % (mge) (mge) % (mgy) (mgg) % (mge) (mgg) % (mgg) (mgy) %
St 17704 87259 86190 123 17238 L7092 085 03131 03151 064 10651 10640 010 01738 01738 <001 00742 00771 383
S2 14288 99209 96505 276 20094 19621 238 03136 03108 090 10782 10608 163 02666 02619 17801229 01200 239
3 13663 9.0420 89230 133 19428 19245 095 02836 02852 056 L1308 L1285 020 01911  0.1908 016 0.1306 01343 170
S4 16501 101473 10812 033 23571 23741 072 03191 03263 223 15022 15239 143 02726 02762 131 01264 01270 047
S5 17197 94989 91372 388 23390 22585 350 03203 03149 201 14438 14041 279 02589 02515 290 01639 01553 539
S6 15064 90551 89363 242 19703 19306 204 03241 03224 053 L1861 L1708 130 02947 02904 14701110 01096 127
NI 1471 88170 83917 494 18747 L7911 456 02984 02894 306 10638 L0241 380 02647 02545 39301399 01324 551
S8 15564 84089 81588 302 20487 19950 264 03227 03191 L1200 12839 12301 192 01468 01443 172 01785 01699 4%
NI 14254 78404 78681 035 18418 1853 073 03062 03131 223 13488 13685 145 02603 02638 13402254 02194 270
S10 15275 85309 81108 505 20582 19643 467 03206 03107 314 L1844 LI387T 393 01455  (0.1402 370 01766 01648 691
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