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(FE) BH LA 7 FRM AR UPLC R U E W X T F k& 80l % 7 %, A R EF MR EKE, FTiE KA Waters Ac-
quity UPLC BEH Cjs €354 (2.1 mmx50 mm, 1.7 wm), 7. 85 -0.19%%5% B A& % % 20 42, 4 B 3k B, /28 0.2 ml/min, #4221 L, 4 71
WK 230 nm, A8 30 C;E A TR LA 7= AN A RIS HE, B W E L R2EE Ao FE5F NELT FEE A
ZheEMEVTEBEZANEGE SR AT I0MEF FRBERN UPLC L EE # 2 T 16 M 30T 4 740 k2, 4
W AT 0.994; K £ o4 T4 10 oAt &b 24 3 25 0F 2 (w5 /N = FRH B 247 0 6 A B 5 o B ST IR AR oA 8y 8 Mg & B

HRETR,T AR AT EE Y 0034 32059 8 mg/mL,RSD % 7.18%~23.52%. £ TR M AL 7 £ AR BEEERTER

FE AR EABORDPEEFE—FER, L RAIWRBEER S ROGENE T ERETAT, T HE T FH RN R ET
iR R,
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Study on fingerprint and content determination of seven components in

Compound Xinyi Nasal Drops
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(Abstract] Objective To establish the UPLC fingerprint and determination method of seven components in Compound Xinyi
Nasal Drops, and to provide basis for its quality evaluation. Methods Waters Acquity BEH Cj; column (2.1 mmx50 mm, 1.7 pm)
was used with acetonitrile—0.1% phosphoric acid water as mobile phase by gradient elution at a flow rate of 02 ml/min. The
injection volume was 1 wl; the detection wavelength was 230 nm; the column temperature was 30 °C. Under these conditions, the
fingerprint of Compound Xinyi Nasal Drops was established, and the content levels of magnolflorine, paeoniflorin, baicalin,
wogonoside, baicalein, magnolin and brevilin A in the samples were determined. Results The UPLC fingerprints of ten batches of
Compound Xinyi Nasal Drops were established; sixteen common peaks were identified; seven components were identified, and the
similarity of ten batches of samples was greater than 0.994. Hierarchical cluster analysis can divide ten batches of samples into
three categories. Eight chromatographic peaks screened by orthogonal partial least squares discrimination analysis and contributed
significantly to sample classification. The content determination results showed that the average content of the seven components

was 0.034 3-2.059 8 mg/ml, with RSD values ranging from 7.18% to 2352%. Conclusion The overall quality of different batches of
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Compound Xinyi Nasal Drops is stable, but there are some differences in the content levels of some components between batches.

The fingerprint and multi—component determination methods established in the experiment are stable and feasible, which can

provide a basis for the quality evaluation of Compound Xinyi Nasal Drops.

(Keywords]) Compound Xinyi Nasal Drops; UPLC; fingerprint; content determination; quality control
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Hh 2 5 20 R S — B DL 2 4k 2E il oy Sk S
iz TR 3 Hr O vk AR AR AH L AT R AE rp 25 R AR 1 €435
DG P PR 2 AT BT S O Y
F-Bo, ARk WFSE N DU A 4R SU R A A Ak
BELH A, W5 JE 53 BT (hierarchical cluster analysis,
HCA)  Fh53 537 (principal component analysis, PCA)
FIE 22 i B /Iy = 3¢ #3143 BT (orthogonal  partial
least squares discrimination analysis, OPLS-DA )%,
Xf 52 2% 1 4 SO IS B s JEAT AR BRES NTTTXS v 24
o v 245 o] 500 o R AT S A T BE AT, TR
i o AT M SR 23 B B B BB R i, AT 5 R
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1 EEXNHFSRAS

Waters Acquity H-Class i &5 A (351 (35 E
Waters 22 A ) ; B 7 K (F8 [ Sartorius A ], K145 .
BP211D) ;A A (VL 75 B Ll A A 2 A7 BR A W], 2
5:KQ3200D ). ZME B (4 (B8 SIGMA
D) B o ST (T R 2 T B

H ) 5 i R ZE MK 5022 wm T FL DB (I 35 223 5
WRHRARA A ), K2 (5 . DST191114-
004) AT2451F (4IL5 . DSTDS007001) L #E AT (41t 5 .
DST201011-026) . ¥ % % (it 5 . DSTDH002401) . A
28 % (5 . DST170301-041) FljE it 2 55 % A
(#1t5 . DSTDDO018801) ¥ My T h AR 1 L 45 A= W) B 4
HRRAR, EATF (5 110715-201318) 1 F H [
B 2y iR E IR IE BE . &7 RIH S (8 ml/3X),
FH 0 B 28 R 2 5 — B I s e il ) rp o A it AL
S,

2 IEEER

2.1 s

Waters Acquity UPLC BEH Cjg 4354 (2.1 mmx
50 mm,1.7 pm); AR 2 N0E (A)-0.1%85 ik K %
W(B) 6 B R BE , B0 FEVE R )P N 3%~16% A (O~
4 min),16% A(4~8 min),16%~25% A(8~12 min),
25%~30% A (12~15 min),30%~45% A(15~18 min),
45%~80% A (18~20 min),80%~100% A (20~22 min),
100%~3% A (22~23 min); #EFERE 1 wL; K :02 mL/
min; A .30 °C5 K K 230 nm,
2.2 PR A

K% W 1 mL & 7 RIE W, 5 T 25 mL
R H B AT (100 W,40 kHz)IR2), E %
%25 mL, MERTE 12 000 r/min &L (BOFERE R
3 em)12 min, W FIEWGE 0.22 wm EEE ZRICEE
DRV AE R T R, A
2.3 R R A  A

K BFRBUR =BT AT 258 A DUOE S
AR ORZPEER M ZEER A X R GE R, 5
BIE T 10 mL 2B, DLOH s e = 20 55T,
) B BT 43 7 A %o R R G i o
B BURE 1 mL 230 & K 22 4EK 0.002 04 mg A7 2Y
1 0.012 93 mg., # A 1F 0.066 285 mg, I 8 & 1f
0.025 98 mg.#E%% 0003 9 mg AL 0002 048
mg JHM-ZEEZE A 0005 6 mg FITRAXT S .
24 fRL RSN
24.1 K®EAE

KW ST 5 (A5 :20200311) {3 5 I T8
Fiz <217 T 0 335 2% A i SR R RE 6 W, K BT A5 B 4l
S 2 4 SRS AR U TE A R 48 ) (2004 [
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S AR LR ¥R T 0.999 (H i £k ) , 26 WA A6 Al i
WAE 24 h WEE
243 HEREMAE CREIR S35 (5 :20200720)
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]

F1I0MEAFFEFRHER UPLC £EFIEMBELE

% L5 AL
S1 20200311 1.000
S2 20200509 0.998
S3 20200720 0.994
S4 20200916 0.997
S5 20201119 0.999
S6 20210223 0.996
S7 20210421 0.998
S8 20210514 0.997
S9 20210708 0.999
S10 20210915 1.000

i) 7 SO CGERT) (11 5 @i (L
)13 S OGN (S R) (14 50550 Ok 2
F) .16 TaikiECant ZBEE A) R ILE 2.t
TR TR AR K, 40 B B A R
VB2 BRTH 58 Ay LA 06 110 R T 7 HsF i) R0 A %
TR S5 L 2 R 3, A5 R, A LA
AHXT AR B8 1] RSD {E 0.04%~0.23% , AH X U 1
L RSD M 7.82%~28.76% , H:h 3 8 .14 .15 Sk
T AR 25 5 e K (RSD {H I KT 20%) , 3 W] 4 A 1
HE W S ) AF X RS (A Rt R & 45 103 AF
TE—E 25 5, 78 28 57 o R ) 0 35 0 b 8 104 19 A
3 SR R 22AER) (14 S EaiE g (K2EIRE).,
2.5 AR

2.5.1 HCA Dk 16 A>3 Ay wg iy 0 1 #1000 28 5 ) H
SIMCA 14.0 84, % 10 HEBE S HEAT RIS /b1, B
FOr T4 AT 10 HEAE SR E05rh — 28 ,S1.52.S5
1 2%;S8.59.S10 Ky 11 2%;S3.54.56 .87 A M2, UL
Kl 3, AR 2 5 3 5% S il A R LA —
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0.00 362 125 10.87 1450 18.12 2174 2537
t/min

2 EFFRBERMIN MR (S1)F0S B (S2) 8 UPLC BiEE
Tl REAERE 2. ATATE 3. BARTE 4 DUSEARAT 5. 3045 6. R 2IRE, 7. JErt 2l R AL

F2 I0HEFFRHERK UPLC 545 E & HHIERHEI R B R A

5 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 M RSD/%
1 0.355 0.356 0.357 0.357 0.355 0.355 0.356 0.356 0.355 0.357 0.356 0.23
2 0.380 0.380 0.381 0.381 0.382 0.381 0.382 0.381 0.381 0.382 0.381 0.15
3 0.439 0.437 0.439 0.439 0.438 0.438 0.439 0.439 0.438 0.438 0.438 0.13
4 0.476 0.476 0.476 0.477 0.476 0.476 0.476 0.477 0.476 0.476 0.476 0.07
5 0.560 0.559 0.561 0.561 0.559 0.562 0.561 0.561 0.560 0.561 0.561 0.16
6 0.635 0.634 0.635 0.635 0.634 0.635 0.635 0.635 0.635 0.635 0.635 0.08

7(8) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.00
8 1.059 1.059 1.059 1.058 1.057 1.060 1.060 1.060 1.058 1.057 1.059 0.12
9 1.082 1.080 1.081 1.080 1.081 1.081 1.081 1.081 1.081 1.081 1.081 0.04
10 1.127 1.127 1.127 1.127 1.126 1.127 1.126 1.128 1.127 1.126 1.127 0.06
11 1.181 1.180 1.181 1.182 1.181 1.180 1.180 1.182 1.181 1.181 1.181 0.04
12 1.227 1.227 1.227 1.230 1.230 1.228 1.230 1.230 1.229 1.228 1.229 0.09
13 1.301 1.303 1.304 1.303 1.303 1.302 1.301 1.302 1.302 1.302 1.302 0.06
14 1.469 1.471 1.472 1.470 1.471 1.469 1.472 1.473 1.470 1.470 1.471 0.08
15 1.494 1.491 1.493 1.494 1.493 1.492 1.491 1.492 1.490 1.491 1.492 0.09
16 1.531 1.531 1.532 1.531 1.531 1.530 1.530 1.531 1.529 1.530 1.531 0.06

R3I0HEFFRHBERK UPLC FBYEE XL FIEMHEITIETR

25 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 A RSD/%
1 0.051 0.072 0.070 0.073 0.056 0.072 0.067 0.056 0.066 0.043 0.063 16.52
2 0.015 0.024 0.021 0.023 0.020 0.017 0.021 0.029 0.022 0.023 0.021 18.20
3 0.045 0.071 0.068 0.059 0.025 0.051 0.049 0.038 0.038 0.049 0.049 28.76
4 0.123 0.154 0.172 0.142 0.124 0.136 0.140 0.147 0.143 0.126 0.141 10.53
5 0.057 0.069 0.075 0.063 0.052 0.077 0.060 0.068 0.064 0.056 0.064 13.09
6 0.113 0.136 0.160 0.164 0.117 0.156 0.134 0.158 0.128 0.125 0.139 13.75

7(S) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.00
8 0.024 0.035 0.055 0.039 0.035 0.044 0.039 0.032 0.041 0.032 0.038 22.15
9 0.055 0.049 0.058 0.045 0.049 0.058 0.055 0.057 0.054 0.051 0.053 8.26
10 0.165 0.178 0.234 0.218 0.162 0.226 0.198 0.228 0.181 0.187 0.198 13.66
11 0.309 0.339 0.367 0.335 0.277 0.357 0.348 0.354 0.327 0.327 0.334 7.82
12 0.033 0.038 0.050 0.054 0.034 0.053 0.045 0.049 0.039 0.033 0.043 19.21
13 0.029 0.033 0.039 0.045 0.029 0.047 0.040 0.039 0.036 0.030 0.037 17.18
14 0.020 0.024 0.039 0.038 0.025 0.039 0.025 0.032 0.028 0.025 0.030 23.61
15 0.024 0.028 0.039 0.040 0.031 0.056 0.033 0.026 0.036 0.029 0.034 26.94

16 0.058 0.075 0.088 0.076 0.063 0.088 0.067 0.064 0.060 0.066 0.071 15.39
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2.6.1 i SA Ush A L RTRS R R R ) TR
“LATTRR G A TR MRS S A T SRR E A A
BRI M B R 22 AL KT 5000, €453 3 25
YRT 1.5, %W ARG IE HIVERF G A OCEK

2,62 ZRMERRFLE o 5N B WBUR GO0 RS
W 0.5.1.2.3.4.5 wL ARWKIERE, $ 217 W0 7 vk K
T W TR AR, A B AR 22460 AT T AT
WESAT SR KRZIEREME T 2R A
FE A B A R (x0) , DA TE Rl AR A () 306 2
Bl 2 filbr e 2, THE R T 45 R L3R 4,

R4 THESHLEERRSE

% 975 & rfd R/ (mg-mLY)

K260 y=307 24x-13 076 0.999 7 0.001~0.010
ESRES y=562 20x-20 724  0.999 7 0.006~0.065
WY y=349 180x-177 502 0.999 5 0.033~0.331

WEET y=124 991x-44 484 0999 5 0.013~0.130
K y=27 854x-11 060  0.999 8 0.002~0.020

K2 y=12 769x-5 676.5 0.999 7 0.001~0.010

MR A y=41 920016 295 0.999 6 0.003~0.028

2,63 AEEFESLR  REEUIBIR -GG 1 L,
HELEVERE 6 YK, I Ve T AR, R 22 AERR AT 2 RS
TN E S MR ORZIEER M 2R A
() W T R RSD 18 43 91 1.64% .2.06% .0.93% .
2.60% 2.41% 1.99% 2.42% , 3 AL RS RG 2 1 K4,
2,64 FUEMERLE FEEE S1 S (145:20200311)
MBS, F B2 17T S A E 04,812,
16,24 h #EFE 53 B e 0 T AR 1H 5 RSD R, 45

WIORARZAEHE AT X DS AR
KEPRZE MBI A AR RSD {E4514
2.37% .2.43% .1.56% .2.67% .3.85% .2.86% .2.92% ,

TR B AR 24 h NFAETE R,

2,65 HEEMSE ORI S3 5 (5 :20200720)
BESL 6 1y, 44 B 2.2 30 B & il £ 7 35 i 4 kit
Al VA VL, H 2.1 I S TR E R 0 G TR
AR R R 22 AT 2 B DUE S
WAR KZIEER M ZEE R A RN RSD
535901 2.42% 2.44% 2.61% 2.77% 241% 2.64%
2.36% , ALK A & A EE M R A,

2.6.6  FNAERICRIE KA W S6 5 (S .
20210223)FE b 6 43, 53 5IKE %5 I S5 4% al v oy &
T A IR AL TR G AT FR RR 2.2 1 Ty k] A%
PE SV W, 2.1 I B SRR EAE R 1 pL,
TFREARBUR 260 AT 2547 AT DUE S E S
FORZIRE 2R A SRR 550N
97.77% .98.53% .99.63% .99.49% 98.20% ,99.44% .
99.21% ,RSD {8435 M 2.38% .2.13% .1.04% .2.64% .
2.49% .2.01% .2.52% , 3% W% J7 15 HEAf AT 5

267 FHaEWE KA SE RS I pl, 7
QT E ST UERE R 2 Fios , 45 B o B
FERE I AR R 22 A A AT 2 A I
WA AR ORZIRRMEM EEEE A MY
AT R 5 R, SR WOR 10 it TR
T B 4% 4 & & RSD N 7.18%~23.52% , H:
HATNT B LR B R N o
E A S RSD H/NT 12%; AR ZAETAA 2HE
F & RSD fEE K, 4350 16.87% .23.52% , 3= W
AN TR YR 1 52 77 2 5310 S W A5 o3 B i A A — i 22
SRS EENERLD, P REFRRMZ
AR ZACHRFIAR 22 N2, 8 B P 22 55 0 i R AT g >
AN TRV HE D300 A P 2 M AR B S i — i R
WAL iz 30 R K SR BEU T2 1 3 36 h 2 5 4% & 1
AT, il £ R R 2t A o) L B PR A — B R,

RS IOHEFFRBHERZT 7THHESEENESE R (mg-mL™)

%5 A AL AT Y WA BB A WER A2JRE JNEEEER A
Sl 0.036 4 0.345 6 2339 3 0.820 2 0.057 6 0.035 8 0.088 9
s2 0.044 9 0337 9 1.838 6 0.706 7 0.051 8 0.032 8 0.091 2
S3 0.041 8 0.366 8 1.785 7 0.742 5 0.059 3 0.052 3 0.103 1
S4 0.039 4 0.328 2 1.930 1 0.733 3 0.073 0 0.054 9 0.095 9
S5 0.018 6 0.323 2 2.182 7 0.686 3 0.054 4 0.041 2 0.091 1
S6 0.032 0 0.296 4 1.815 4 0.734 6 0.072 0 0.054 1 0.105 6
S7 0.034 7 0.347 6 2.069 7 0.817 2 0.069 3 0.039 7 0.091 1
S8 0.026 0 0.350 7 1.989 9 0.798 0 0.066 0 0.048 3 0.083 8
S9 0.029 0 0.383 1 2241 8 0.831 3 0.068 9 0.046 7 0.088 9
S10 0.040 6 0.364 0 2.404 4 0.890 3 0.060 5 0.045 8 0.104 4

T 0.034 3 0.344 3 2.059 8 0.776 0 0.063 3 0.045 2 0.094 4
SD 0.008 1 0.024 7 0.223 8 0.064 8 0.007 6 0.007 6 0.007 5

RSD/% 23.52 7.18 10.86 8.35 11.93 16.87 7.97
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507 E R AW R R AP R RS KA
TR A 2 A N, S R RS R R
IR G LAEHEO A PE b B A I A AT
25 B YU B Br R PSR Il AR A B s
B YA EAT DA A E LA
YA SE R N, B K K AT SR R T RE B ST B
5 Z% T A g I M 9% R R M RN RE IR 7
AEFRR EEARL T AN EEER A B & &
Ll = S N N S L DR DA N A R 2 =
S WEAET mER AL ERME EE R
A T ASTEMERLSY A BT 7 SR S T

A SE R 35 S A AT TR DL i 43 2
BE MR E BT RR SN B RN R R TH
BE—7K , L HE-7K , 21 —0.19%15 R 7K %5 i sh AR &
[ i % 58 T 254 274 280,230 nm %5 A [6] K6 0 5k 4
}0.20.0.25.0.30.0.35 mL/min %A [R] £ , e X,
PERETLAIAH G -0.1% B 2 /K K% 4 230 nm | 3
0.2 mL/min 1E N A% 50

Hh 2l S0 AT 25 A A5 R R Uk R AR BOR
FRALEE PR, O 45 & Ak 2E B R i — 25 o B v 24
Jit A B T 2y i AR R S, PR AR SO T
TR R UPLC 152058 78 10 HLAE & b
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