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WE: B Z2RENES AR HARMEE(UPLC) LB #, St 23N B 6 4 ko0& 2 HiE &84 % ACQUITY
UPLC® BEH C (100 mm X 2. 1 mm, 1. 7 pm) ,JZ 3484 0. 1% BiRER — T (BEZRIL) g 2 0. 4 mL/ min, 405k K % 321 nm,
ARS A 30 °C,#HAEE N 1 wLo R P 25 &5 S B AL N R 40 (2012 A BR) 2 5 12 Bt SR 49 UPLC 45 8B 8, ST 474800
JEFEN, AR A RIS RA R ESM A LB 5 AT B 347 5 £ AR T30 R A UPLC M £ 4 S35 A e ma 4.
LR 12 AR UPLC 38 E# P A 30 AN A%, TH 23 B Srt VB2 & ONE 35 2P 4 F R, 58 b FT 308k 3,6' - =
TFRA R RS E AT AR KT 0.990 Famt R Ah 4 £;7 A EmH BRI £ T REIEL 94, 100% .4 F .4
JRE RIS A 3.36~67.20 wg/ mL,5. 10~102. 00 wg / mL,5. 00 ~ 100. 00 pg / mL,2. 50 ~ 50. 00 wg / mL 5& B 7 54 @A &0 £ &
RAF(R>>0.9980,n=5) ;4% B A2 F A XL R RSD 3/ F 3.0%; F ¥ mif el &4 99.01% ~ 101. 19%,RSD
0.22%~1.01%(n=6) E5iE ZH k@ L TIT. 5 BWR FELMW, TH TREZRET QR T RN; L AR ZRIEH QR F4H 4
ZORFFAR R T AT A A
KB BRI R H AR E iR R B A TN RSN
Establishment of UPLC Fingerprint and Determination of Four Components in Yinxing

Yangnao Formula
JIANG Cuiping'?,TAO Yeqin'?,CHENG Ziyan’,YAN Jianye' ,XIONG Dan'?,XIE Zongming'*

(1. Liuyang Hospital of Traditional Chinese Medicine ,Liwyang,Hunan,China 410300; 2. The Second Hospital of Integrated Traditional Chinese and
Western Medicine Affiliated to Hunan University of Traditional Chinese Medicine ,Liuyang,Hunan,China 410300; 3. School of Pharmacy ,Hunan
University of Chinese Medicine ,Changsha ,Hunan ,China 410208 )

Abstract: Objective To establish the ultra — high performance liquid chromatography (UPLC) fingerprint of Yinxing Yangnao
Formula and determine the contents of four identified components. Methods The chromatographic column was the ACQUITY
UPLC® BEH C, column (100 mm X 2.1 mm, 1.7 pm) , the mobile phase was 0.1% phosphoric acid aqueous solution -
acetonitrile (gradient elution) ,the flow rate was 0.4 mL / min,the detection wavelength was 321 nm,the column temperature was
30 ‘C,and the injection volume was 1 pL. The UPLC fingerprint of 12 batches of samples was established and the similarity
evaluation was performed by the Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine
(Version 2012 A),the common peaks were marked and identified. The samples were classified and the quality was evaluated by
the cluster analysis and principal component analysis. The contents of identified components in the samples were determined by the
UPLC method. Results There were 30 common peaks in the UPLC fingerprint of 12 batches of samples, which from Ginkgo
Folium, honey - baked Polygalae Radix and Chuanxiong Rhizoma; four components were identified, namely ferulic acid, 3,6’ -
disinapoyl sucrose, isoginkgetin and sciadopitysin. The similarity of the samples was greater than 0.990. The samples were classified
into four groups. The cumulative variance contribution rate of the seven principal components was 94.100%. The linear ranges of
ferulic acid,3,6" - disinapoyl sucrose,isoginkgetin and sciadopitysin were 3.36 — 67.20 pg / mL,5.10 - 102.00 pg / mL,5.00 -
100.00 pg / mL,2.50 — 50.00 pg / mL (R*> 0.998 0,n = 5) respectively. The RSDs of precision, stability and repeatability
tests were all lower than 3.0%. The average recovery rate of the above four components was in the range of 99.01% - 101.19%,
with the RSDs in the range of 0.22% - 1.01% (n = 6). Conclusion This method is simple, feasible, specific and repeatable,
which can be used for the quality evaluation of Yinxing Yangnao Formula,lay the foundation for the quality control and secondary

development of Yinxing Yangnao Tablets.
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ol ifeat b b 7:7:_“—1““1‘ PR Tab.1 Results of similarity evaluation of 12 batches of samples
qun S PR ) S — B2 S 0908 % S % 9 % 9 o s0osIosnoR

- }u ,,,,, PINETE N B TN ) 450
L S O PR Y W PP | 4 S 1000 0.998 0.999 0.998 0.999 0.995 0.995 0.992 0.9 0.9 0.992 0.992 0.996
i | Ax ‘A Aa 2t .‘\l A 4 | :A A ‘
R G o e r—— 098 L00 0.9 LO0 0.9 0.9 0.9 0.997 0.9% 0.997 0.997 0.9% 0.9
40 4 R O e » S w— ¥ Y) Y — gs
IS PO PRRETY 10  IFVPF RN h_% B — 0.9 0.999 LO0 0.999 0.998 0.995 0.995 0.991 0.993 0.992 0.9 0.991 0.9%
20 4 [P e W L] | PR [ i ] s3
o] t;**441 s e 2 Eﬁ , - S 0.998 1000 0.999 1000 0.999 0.999 0.999 0.997 0.998 0.997 0.997 0.9% 0.9%9
o 10 20 30 4 50 e 70 s oo!/mn S5 0.999 0.999 0.9% 0.9 100 0.98 0.99 0.997 0.997 0.995 0.997 0.997 0.9%9

E1 1R2#tREFMAHRESRRE LS MIESEE
Fig.1 UPLC superimposed fingerprint of 12 batches of Yinxing

Yangnao Formula
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Fig. 2 UPLC reference fingerprint of Yinxing Yangnao Formula
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Fig.3 UPLC chromatograms of mixed reference substance
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S 0.995 0.9 0.995 0.999 0.998 1.000 1.000 0.999 0.999 0.9%9 0.999 0.999 1.000
ST 0.995 0.998 0.995 0.999 0.998 1.000 1.000 0.999 1.000 0.9%9 0.999 0.999 1.000
S8 0.992 0.997 0.990 0.997 0.997 0.999 0.9 1.000 1.000 0.999 1.000 1.000 0.999
890993 0.998 0.993 0.9 0.997 0.999 1.000 1.000 1.000 0.999 1.000 0.999 0.999
SI0 0991 0.997 0.992 0.997 0.995 0.999 0.999 0.9 0.999 1.000 1.000 0.999 0.999
SIE0.992 0.997 0.992 0.997 0.997 0.999 0.999 1000 1.000 1.000 1.000 1.000 0.999
SI20.992 0.9 0.9 0.9 0.997 0.999 0.9 1.000 0.999 0.999 1.000 1.000 0.999
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Fig. 4 Superimposed UPLC chromatograms
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510.85.58.511.59. cip wpg TEURE BRGER| L FETRE RRIET
T R HEEE e e [P s
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Fig.7 UPLC chromatograms
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il BSEA [7) J5T 2 e B 1) R TR G 0 RS VA U, 4% 2. 1 T T
RS RN A |, T SR e AT AR, AT B o I £ A B
(X, g/ mL) R EEAL PR T FR (Y) AR BRI T4 ]
H AR 4,

x4 HUEXRERER(n=5)

Tab.4 Results of the linear relation test (n = 5)

Ay EPEbx R ZBEE(pg/ml)
F A Y,=14324X,-2505.6  1.0000  3.36~67.20
3,6/ - ZHFEAERE  V,=5036.1X,-2085 09999  5.10~102.00
A E Y,=7114.9X,-3091.9 1.0000  5.00~ 100.00
AL Y,=4578. 1X,+ 15490 0.9982  2.50~50.00

o B« 2. 2 000 VRS B A U o, R
2. 1T ARG SR A2 6 UK, 1 SR TR 45
BTERIR \3,6" — I T W M S AR A 3 L A A R
I 17 FH A RSD 43 5 4 0. 62%, 0. 35%, 0. 34%, 0. 29%
(n=6), RN LRI

FeuE PRI« 2. 2 00T ot Vi W o, 43 1
FiR T E 0,2,4,6,8,24 hiF 22, 1 9K (433 44 1k
FEISE e SRR TR 4551 BT8R \3,6' — v F Ik dE
BEBE S5 AR A 2 L 4 0 RO A & i 43 B R 42. 10,
169. 01, 101. 38, 185.21 wg/ mL, RSD 43 %} 1.37%,
2.66%,1.11%,1.39% (n = 6) , & WAL 5 v Tk =8 T ik
B 24 h NIEARFRE

T 2. 2 R S, AR At
AT, AT 6 0%, 75 2. 1T F (i S R E BRI 2 L i
SRR, IR o i A R T BR \3,6' - — It
P R TR L SR A 3L A A UL T 38 8 4y
42.10,169.01,101. 38, 185. 21 wg/ mL, W& [ £ RSD
2R 1.16%,0.76%, 1. 26%,1. 14% (n = 6) , W )7
REE R

P R« B 2. 2 3000 © 01 & A9 FE i 4 mL,
FEEFRE L6 0y, 43 A X B Sl i, $%2. 2 T
D7 7 i A A A T, 5 2. 1 IR g A R AR 2
THEA I SR VA TR B A [ 38 45 SR WL 5
2.8.2 HEEEMNE

F2 2. 2 T 7 i il 28 12 HEAE i B A A U
Fie 2. 1500 B S S R RE I 2 |, il SR AR, IR TR
AR IR 6,
3 Tt
3.1 FBEYKRES

BRR SR T T 1998 AF T Ay D B T v 2 5 e
B PR 1) SR AR R I o 32 LR AF 7 B 400 7, IR OT
RANAEEEK ABBR T 24 B 9 WF 58 /K -, % 1 7 T2 A
AR X ] R PR e AR AL R i R OK 3 T2
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x5 MERNKRELER(n=6)

Tab.5 Results of the recovery test (n = 6)
BUgS  #54F(ng) MAZ(ng) WEE(mg) BRE) X(%)  RSD(%)

(
% 0.1708 01712 0.328  100.47
0.1708 01712 0.341 10123
0.1708 01712 0.325  100.29
100.55  1.01
0.1708 01712 0.3409
0.1708 01712 0.3416 99.77
0.1708 01712 0.357 10216
3,6-2%F 06760 0.6760  1.3511 99,87
RAEE  0.6760 0.6760  1.3498 99.67
0.6760 0.6760  1.328 10012
9.9 0.2
0.6760 0.6760  1.3302 99.73
0.6760 0.6760 1337 100.25
0.6760 0.6760  1.3513 99,90
FaA5E 0.4056 0.4055  0.8134  100.57
0.4056 0.4055  0.8153 10104
0.4056 0.4055  0.8165  101.33
10L19 0.5
0.4056 0.4055  0.8189 1092
0.4056 0.4055  0.8176  101.60
0.4056 0.4055  0.8138  100.67
ARWER  0.7408 07413 1.4743 98.95
0.7408 07413 1.4721 98.65
0.7408 07413 1.4706 98,45
9.01  0.41
0.7408 0.7413 14757 99, 14
0.7408 07413 1.4782 99,47
0.7408 0.7413 14775 99,38

6 LRMHEREENELE R (pg/mL,n=2)
Tab. 6 Results of content determination of four components in

12 batches of samples (pg / mL,n = 2)

BE A B C D %5 A B C D

SL 4470 140.91 106.86 161.92 S8  43.71 14107 103.09 170.04
S2 4327 147.60 107.13 166.16 | S9  45.86 138.85 103.68 168.37
S3 4329 146.80 104.93 177.64 | SI0  45.55 137.51 103.26 161.00
S4 43.04 143.83 107.70 167.79 | ST 43.38 139.38 106.58 172.07
S5 43.05 147.60 107.46 168.63 | SI12  43.77 140.20 101.97 170.32

S6 43.73 138.00 106.43 170.80 X 44.01 14236 105.44 169.08
ST 4476 146.59 106.13 174.18 | RSD(%) 2.21  2.74 186 2.7

EAAFTE,BA3,6'-= T Bk EAE, CAFRE X,
D A Ak
Note: A refers to ferulic acid,B refers to 3,6" — disinapoyl sucrose,

C refers to isoginkgetin,and D refers to sciadopitysin.
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SR PR R 7K R X 5] S e B St 4 2 s A e 4k
R SRIN T KR T 2R AT A i T
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Fot g PR PrEAEZMEEN KRR ZH ARG
Y AR e i S R e, R e T B RN 2K
PRI TR ) e L2 10T A A U ) | S 71 28k DL il 28
1) RSy N B B E BIERIR , A Rl 2 AT TR
PEHIES =161 JEAE PR XU PR R0 i il
PRI =181 e s B SEMEMEZE (R AR Sl iR 2k
BCAY, 3,67 — T I R A S IR 2 R AR
SO0 BEA RPN 2 BEEICAL D) BRI A (200,

HIHABEZE o2 16 2020 4F g 1 2 8 (—38) ) S A
DR SCHR 0 0 5 B I B S (A 2 2 LI A L e R
), M NTRZE CHRAY S R R ) B BT BRR |z
LU A5 A i o3, AL A o ST P 288 3 N b e
5 L A 0 T RR U AP , WA K 8 B R A, RS PN A
SR PN 7 2% R SRR I 25 0 B I ) A 3
ARG I 381 2 % 0 A o WO B PR R AT T VA 3 -
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T I T |, 45 SCRRJRAIT AR B2 5 i o 3554 Jo S A
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A AR A AR MR AR IS
3.3 ‘iR GMIEE

T3S TN K (280 nm 321 nm) |
AN TR HC s ChnepA [l gt S B, 75 4R L) A [ 4 B
#1(60% LW5 K K + 60% 1) AFFHshAH (2 -
R, G — 0. 1% W TR 7K W ) B A6 J3 RN 35 B Bsf ] 174
o, 45 B R IAE IR K 321nm ., 60% 2, T in 44 ] 37 12
HL.0. 19 BERR /KWL — S G R SRR S 3A T 466 BE e Mot
FMFF AR B EE LA (G s BRCEE P
AERT AT, 4 I 8 43 Ay e vy B U T R A0 TR, 0 28
FERAT .
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W ROtk R E A M R A, v F AR R RN T B
5 Tl o A TIF 5% 235 SRt Ay B A 5 i v 1 O 4 ) R —
RBEE T R o Qe o 3 v S B TR AR 2R
B 0 Ty i, A S R ff AR B 7 i e o AR 3 i
W B A o A A e — 2T
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