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BE: BN £3VMBAIGAR SR E# (UPLC) 84 B #, A0 E 7 #m o8 F .7k &4 H InfinityLab Poroshell 120
SB - Cx A (100 mm X 2. 1 mm, 1. 9 pm) , iR 3h 484 LA - 0. 38% Wk BE BRIk (4% Bk ML) , iz 4 0.4 mL / min, 4 % K 4 280 nm, 4=
BA 35 °C,H AT A 2 WL R P 2 &35 S AR AR R SR (2012 BR) B S 17 WA 49 UPLC 38 B 3%, # & 3L A% 5F
BEAT AL E RN R B R B E AT (HCA) L £ 4547 (PCA) B AR R/ =/ A5 047 (OPLS — DA) A7 2 3if 6 5R  17 #t
A58 UPLC 354 #2472 T 20 A%, 50k 7 Ab o (T8t A AES N B AR LY %H FREE-3-0- L
R K L E AEEL) ;17 BAE S A ARMUE A 0. 965 ~0. 997 HCA 4R 27,17 BAESLTHE A 2 £ ;PCA f2 OPLS - DA &4 R 27,
7 FE AP AT S AR IR E R HERK T AR BRI 0. 718 9~71. 89 pg/ mL.0. 559 4~55. 94 pg/ mL.0. 443 1 ~44. 31 ug/mL,
0.496 8 ~49. 68 pg/ mL.0. 354 2 ~35.42 pg/ mL.0.324 6 ~32.46 wg/ mL.0.250 1 ~25.01 g/ mL JE B N 5% @ L k£ R R4
(r=0.9991), &M% 4 0.37,0.29,0.22,0.21,0. 14,0. 10,0. 09 wg/ mL;#55% B F 2 E 2 MXI 4 R 6 RSD 390 F 2. 0%,
3 AR B R A 98.21% ~ 100. 14%(RSD < 1. 4% ,n = 6) £518 17 #AES A F T ¥ —SBEIF; @ 545 UPLC 3B #2010
AR AR A & TR T ) A 69 BRI =420
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Establishment of UPLC Fingerprint and Chemometric Study of Shaofu Zhuyu Pills
YE Minhong
(900th Hospital of the Joini Logistic Support Force of the Chinese People's Liberation Army,Fuzhou,Fujian,China 350000)

Abstract: Objective To establish the ultra performance liquid chromatography (UPLC) fingerprint of Shaofu Zhuyu Pills and
determine the content of seven components. Methods The chromatographic column was InfinityLab Poroshell 120 SB - C,; column
(100 mm X 2.1 mm,1.9 pm),the mobile phase was acetonitrile ~ 0. 38% glacial acetic acid aqueous solution (gradient elution),
the flow rate was 0.4 mL / min, the detection wavelength was 280 nm, the column temperature was 35 °C, and the injection
volume was 2 pL. The UPLC fingerprints of 17 batches were established using the Traditional Chinese Medicine Chromatographic
Fingerprint Similarity Evaluation System Software (2012 edition),and common peaks were identified to assess similarity. Hierarchical
cluster analysis (HCA) , principal component analysis (PCA), and orthogonal partial least squares discriminant analysis (OPLS -
DA) were applied for quality evaluation. Results A total of 20 common peaks were identified from the fingerprints of the 17

batches,seven components were identified:ferulic acid, ligustilide, senkyunolide I, paeoniflorin,isorhamnetin — 3 — O - neohesperidin,
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tetrahydropalmatine and cinnamaldehyde. The similarity of the 17 batches ranged from 0.965 to 0.997. HCA results showed that
the samples could be clustered into two groups; PCA and OPLS — DA results indicated that the weight coefficients of first five
components were higher. The linear ranges of the above seven components were 0.718 9 - 71.89 pg / mL,0.559 4-55.94 pg / mL,
0.443 1 - 44.31 pg / mL,0.496 8 - 49.68 pg / mL,0.354 2 - 35.42 pg / mL,0.324 6 - 32.46 pg / mL,and 0.250 1 -
25.01 pg / mL,respectively (r = 0.999 1). The limits of quantification were 0.37,0.29,0.22,0.21,0.14,0.10 and 0.09 pg / mL,
respectively. The RSDs for precision,stability,and repeatability tests were all lower than 2.0%,and the average recovery rate ranged
from 98.21% to 100.14% (RSD < 1.4%,n = 6). Conclusion The production processes of the 17 batches are consistent. The
established UPLC fingerprint combined with chemometric methods can be used for the overall quality control of the preparation.

Key words: Shaofu Zhuyu Pills; UPLC; fingerprint; cluster analysis; principal component analysis; orthogonal partial least squares

discriminant analysis ; quantitative analysis
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2.1 @iEEH

{6, 3% ¥ . InfinityLab Poroshell 120 SB — C,, #F
(100 mm x 2.1 mm, 1.9 pm) ; W A . 2 5 (A) -
0. 38% UK I B2 1 W (B) , A6 B2 WE Bie-7) (0 ~ 9 min A
35%A — 50%A, 9 ~ 12 min B} 50%A — 56%A, 12 ~
16 min I 56%A — 60%A) ; i : 0. 4 mL / min; £ 5
£ 2280 nm; FER - 35 °C AR 2 pl.
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3 S EBCT ooy Bt R R, I
B 1 mL A BTBILR 38. 76 g BEAS K 32. 45 pg 2RI
ENERL24. 59 pg Aj25129. 82 pg FHRER -3-0 -
B K 21,66 pg. 1T R £ FK 2013 pg A EE
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s B J 2. 2000 Al I (S6) 4% 2. 1T
{035 2 F E SR HEREI 2 6 U, LA 13 S (B3R R ) Sy 2
MR, T 53045 AR IR WG AR o) £ B BsF [) B2 P %o 0 1T L, &5 2R
2% A U 0 AE U8 B B E] A9 RSD R 0. 19% ~ 0. 30%
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EIINE 0,5,12,15,20,24 h 4% 2. 1300 F (A3 5514k
FEIAE , LA 13 5 0 (R BRIR ) S 2 BRI | T8 R AR A
XoF % B s [1) B R X 06 1T R 235 SR 4% A 0 1 R ) O R
i 18] B9 RSD M 0. 54% ~ 0. 96% (n = 6) , K X W 1 FR A
RSD 4 0.77% ~2.01%(n = 6) , & BAHEL 5 A T = IR
B 24 h NHEEARTRE .
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G PRI BORE & (S6) i B, 4% 2. 230 F i F
TTil o5 6 X, 4% 2. 13 | gl S5 R b RE I a2, LA 13 55
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Fig.1 UPLC overlay fingerprints and reference fingerprint of
Shaofu Zhuyu Pills
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Fig.3 HCA results
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A. Mixed reference solution B. Test solution C. Blank control solution

Fig.2 UPLC chromatograms
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®1 HEERFESWER x2

Tab.1 Results of eigenvalues and variance analysis

SMXRERER(n=6)

Tab.2 Results of the linearity investigation (n = 6)

ERAS BHIEE FETRE(R) R F EZTRE(%) Kalig clEbzs ro GEEA(pg/nl) EER(ug/nl)
1 9.16 50. 19 50. 19 e £ V=357 -7.13 0.9998  0.7189~71.89 0.37
2 4.94 21.23 71.42 BANE Y,236.16%,+8.964 09993 0.5594~35.94 0.29
3 2.35 10. 86 82.28 LR V=308 +13.05 09995  0.4431~44.31 0.22
4 1.03 4.97 87.25 EER: Y=40.200,-0.743 09997 0.4968~49.68 0.21

i[2] FAEE-3-0-#BEF 1 =20380410.14 09994 0.3542~35.42 0.14
6 A kL Y,=57.368,-3.02 0992 0.3246~32.46 0.10
s10 S BE® F=30.45K,49.993 0,991 0.2501~25.01 0.09
2 A S12
S2 SIASQ 57 2 814

Statgs , 4t s @
-2 s3 S8 S13
® o
1 817 816
-6 —

—— t[1]

-8 -4 0 4 8
El4 PCARBHE
Fig.4 PCA score plot

VIP[1+3+0]
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Fig.5 VIP plot of OPLS — DA model
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2.5 SBIEHRBSHEENE

2.5.1 RAXME&ERHE

3 S HRLT oot B St o R R, FH P IS A, il B
B 1 mL BT BRIR 287. 56 pg HiA PG 223. 78 pg . 1)1
ENERT 177.24 wg A5 198. 73 pg SE R E -3 -
0 - BB K AF 141. 69 pg JEB R L% 129. 84 g HEH
T 100. 05 g HYTE G BRI 2.

2.5.2 FEF¥EE

LR A B 2. 2 30 F 28 (0 IS W kit
PR 2. 5. 1T R IRA X IR AT 2, 3 2. 1 T R (1
PSRRI S 10 SR B I 25 R S P 7 A R
IS HIERIE Iy B E R T 1. 5, HANZ 28 (AR R W
B2, Bk Tt R AT T DL 2.

LN RFEE kG % i 2. 5. 1 00 N IR G %R
TR 2 0. 005,0.5,5,10,20,50 mL, Jill i shAA A6 B, B2
A, il B R FNTR G R B f G i, #6213 F 68
T AR IR RE DU 5 |, 30 S5 0 1T AR o AR 0 ok 4 IO o e
(X, wg / mL) R R AR AR W THI R (V) AR BR R4 T4 A 1]
HZE R 2,

var ID (primary)

EHR S RS SR 2. 5. 1 T R IR A% IR b,
VTR 230 A LU R, IR 2. 1IN @k S i, LA
{FWR L 10 1IN P BT ik B2 O AR s PR A5 SR L3R 2.

W B 2. 5. 1 T IR A X BE AR 2, ¥
2. 10T S AR SR REIN 2 6 YR, T S e T R 25
R IEFAR R AT REREER -3 -0 - #HitE
BT BTERLER P AR LB AS YR T FR Y RSD 43
5K 0.85%, 0.91%, 0. 46%, 0. 73%, 0. 65%, 1. 04%,
0.93%(n =6) , FWUINGH L RIT

Fe P RO T A VR (S6) , = N E 0,5,
12,15,20,24 h B§#2 2. 1 30| (3% 2 R RE DN 2, 12 5%
WA TRT A 25 SRR e i ERA R 2% AT R AR -
3 -0 - Hife B AT BT ERER VRS IR T BEAS P R 0 T
L RSD 4 %1 A 1.16%, 0.99%, 1.27%, 1.04%,
0.93%,1.47%,1.33%(n = 6) , & B HEIR 5 V4 T 25 IR
24 h AR E

ARG  BORE i (S6) 38 1, 44 2. 2 101 F I3 i
VSR 45 7 P AT 28 6 Dy, 42 2. 1 T (o i 51k
EREIE , (0 SR TR, FE TR O i 4 SR B
EHRORE AT FRER -3 -0 - FilE1r b
BRIR ) 5 N TR 1 BE AN TR & 21 RSD 40 3120 0. 91%,
1.17%,1. 42%,1. 05%, 0. 89%, 1. 24%, 1. 36% (n = 6) ,
TR EE R

TIEE DGR - BUR—HERE S (S6)6 103, By 1.5 ¢,
KRR 2, 43 B A — 2 e B9 TR A % BT TR, 4%
2. 2 T A S A8 T VA R A T A 2. 1T (8
TSR TR S 0 S T AR A R ik 7 A
B A3 B F 2 A ] g 8 4y ll R 98, 21%, 98. 87%,
99.55%, 99. 06%, 100. 14%, 99. 13%, 99. 68% , RSD 4}
WK 1.21%, 1.19%, 1. 06%, 1. 38%, 0. 96%, 1. 14%,
1.03%(n=6).
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®3 HRAIEVNELER(mg/g,n=2)

Tab.3 Content determination of samples (mg / g,n = 2)

BhE BEE ERELE BBF RASE--0-BEE MAR BNZAEI RANE

SI0.5001 05534 1157 0.7769 1.744 1.015 1.321
205123 0.5411 1212 0.7876 1.997 1.009 1.339
S3 05109 0.5409 1379 0.7905 1.791 1.187 1.385
S 05134 0,501 L101 0.791 1.826 1.012 1.543
S5 05001 0527 L248 0.7892 1.801 1.027 1.352
S6 0.5019  0.5316  LI12I 0.7884 1.985 1.004 1.367
ST 0.5004  0.5515 L 114 0.77417 1.713 1.011 1.309
S8 0.5178  0.5484 1106 0.778 1 1.933 1.218 1.391
89 0.51060  0.5%38 1119 0.7193 1916 0.9971 1.315
SIO0.5112 05200 1132 0.7818 1.837 1.002 1.498
SIT 05027 0.5002  1.004 0.680 1 1234 0.9737 1.19
SIZ 05015 0.4613 1,001 0.703 6 1330 0.9698 1. 286
SI3 05023 0.4907  0.9887 0.7111 1406 0.9605 1.211
S 05117 04713 LOI8 0.6939 1259 0.9738 1.203
SIS 0.5013  0.5034  0.9599 0.7187 1103 0.9664 1.112
SI6 05020 0.5055  0.9103 0.7006 1.368  0.9756 1.101
SI7 05009 0.5001 09753 0.7333 1381 0.9502 1.004
3 iFig
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BA] B0 02 (1. 854 mg/ g 0 1.293 mg/ g) , ¥ 11 25 N HE 1
(1.048 mg /g1t 0.967 1 mg/ g) , BEA N AL (1.382 mg / g
[h1.168 mg/g) , ¥ #2% (P =0.689),

ABIEFE Y, 17 HEUAE & 1 20 1B 1% A7 A 15 3 A A
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