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i E B2k R MEE(HPLC) RS A& St TR ES M A Lo o H. Fikx: RAHPLC k., &)
Agilent ZORBAX Eclipse Plus Cys, 21 484 T A5-0.2% F 8228 % (F6 L 4BL) , ik 4 1.0 mL/min, %0 3% & 4 270 nm, 4218 %
30 °C, 3 H 10 uL, VAR B34 AR, 4] 10 345 69 HPLC B4, 2 A (P 25 &g 38 B i ARl 3R 0 84 (2012 4R 5) )3t
AT AL AR, B 8 S A SRR R SPSS 22.0 SR AT IR E 5 AT e £ RS, 53R 103K A dU RS 69 HPLC B #A 21 AN
Ak A3 FE 0.95 A R 10 A S 9L — BB BT R E M A E A A5, BKIES A 250, L0 AR TR A
2R S3A—K AARA—F RRIEA A, E—EXTRA3HE,S2.54.S6.SI0RH—2%,85.S9F A —%,S1.S7T.S8% A
—k, BEBRIOMNINERSBEFHRRFT ZTREH 90.642% , VA S3H L IR, R FEHEEF» D BB ERT, &
it FT i HPLC 45 L A # A R E oM fe R 4 R T A ke AR Sty 242 B R EAF .
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HPLC Fingerprint, Cluster Analysis and Principal Component Analysis of Niijin Pills
LIN Lin, YU Fengrui, XU Lihua, LIN Yonggiang (Shandong Provincial Institute for Food and Drug Control,
Jinan 250101, China)

ABSTRACT OBJECTIVE: To establish HPLC fingerprint of Niijin pills, and to conduct cluster analysis and principal component
analysis. METHODS: HPLC method was adopted. The determination was carried out on Agilent ZORBAX Eclipse Plus Cis column
with mobile phase consisted of acetonitrile-0.2% formic acid solution (gradient elution) at the flow rate of 1.0 mL/min. The
detection wavelength was set at 270 nm, and column temperature was 30 “C. The sample size was 10 pL. Using baicalin as
reference, HPLC fingerprints of 10 batches of samples were determined. The similarity of 10 batches of samples was evaluated by
TCM Chromatographic Fingerprint Similarity Evaluation System (2012 edition) to confirm common peak. Cluster analysis and
principal component analysis were performed by using SPSS 22.0 software. RESULTS: There were 21 common peaks in HPLC
chromatograms of 10 batches of samples, the similarity of which was all over 0.95, which indicated that in 10 batches of samples,
the chemical composition was consistent, but the contents of these components were different. When euclidean distance was equal
to 25, 10 batches of sample were divided into two categories; S3 was included in the first category, and others were included in the
second category. When euclidean distance was equal to 5, the second category could be divided into three sub-categories, one
sub-category was S2, S4, S6 and S10; one sub-category was S5, S9; one sub-category was S1, S7, S8. Through the principal
component analysis, the cumulative contribution rate of three main component factors was 90.642% , and comprehensive score of
S3 was the highest with the best quality. CONCLUSIONS: Established HPLC fingerprint, the results of cluster analysis and
principal component analysis can provide reference for quality evaluation of Niijin pills.

KEYWORDS Niijjin pills; HPLC; Fingerprint; Cluster analysis; Principal component analysis
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1 ##
1.1 {88

2695 R HPLC 1, .45 2996 Y — 4 457 4 51 A5 I 45 |
Empower 3 4 T A3k (35 |5 Waters 23 H] ) ; AE240 B+
T3 22— RV MR 8- 1) 2408 (b D A BR A
F]1; Milli-Q Academic B4 /K % (€ [ Millipore 22 ] ) 5
SX-120DT AU 75 P i VML (B 2GR A FRA R 5
HH-2 Y55 0 48 5K V8 55 (43T N 3 /K fL e A PR
F)) s FW 100 78 538 7 REA BRAIL (b 5 T A G R B 7 AR
HBRAHD
1.2 ZHR5RH

A4 AL 1O, ALHE 11 AR 7 1 A il 24 4 B e A B
A (ZFCIN TS ke i L5 2017221, %5 - S1) sk
2 BRSAT A W (S AL5117, 45+ S2) Jt i [alf
SRR AT PR wl A7 i 25 T (k5 : 3013360, 45 :
S3) MMt — il 25 (it : 1503105, 45 : S4) |
B2y A BRA A (5 510161, 45 : S5) (NS
K27 SE A 245 ey A FR 2N |) (L5 11140515, 45
S6) . L Pa AR FE 25 i 0y A7 BR A w] (415 : 20150601, 4
5 ST) PUHR AT Tl 254 PR |] (5 : 20170401,
95 . S8) | [m 24 4 1A KA il 25 A BR A\l (HE S
20150816, g "5 : S9) . 245 R il 245 4 P B A A BR 2 w] (it
5:150101, 45 : S10) , MAK Y R 9 g/, B8 B AT B it AN
KT 8.0 mg. AT IR &L (L5 : 110736-201741, 46
J:95.7% ) H AT X R (L5 : 111610-201106, 4 -
93.7% ) . BRI B R X HE & (HE 5 110773-201614, 4 i .
99.0% ) 8 Bz X3 BE & (L5 110721-201115, 4 FiF .
95.3% ) B A A5 X AL (L5 2 110715-201117, 4l JiF .
91.7% ) IUEE AN B, (L5 2 112002-201702, 4
98.5% ) B A 2 % B AL (L5 ¢ 111595-200905, 44 i -
98.5% ) . S+ Bz B X B i (4165 2 110708-201407, &6 FiF .
99.9% ) Bz I XT R i (L5 110710-201720, 4[ B .
98.7% ) H IR B B (415 : 110731-201418, 20
93.1% ) JBUHEA 2% B (L5 £ 111514-201304, 4l &
100% ) 347 by Hp [ 6 i 24 d A S 0 98 e BBt 5 25 Al 2 7
XPRE S (R 2 B AR AR A A S .
MUST-17030408 , 2113 :99.2% ) ; i . 2% M ik al | 1
AR R o el K Ak .

2 FiEEHR
2.1 @&k

0 3% £ . Agilent ZORBAX Eclipse Plus Cys (250
mmx4.6 mm, 5 pm) ; 7 S : 2 (A)-0.2% H R %5 W
(B), B BENE(0~25 min, 10% A—35%A ; 25~37 min,
35%A—59%A;37~40 min,59% A—T5%A) ; % FH K
P14 A (0~20 min: 230 nm, Ml EAT25HF  H B B
BRR 2= A 2 A 5 20~40 min: 270 nm, M & &
AT DU BT B RS R P B R R I
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WEZ) s ik : 1.0 mL/min; #1330 °C5 FFF - 10 plo
FEHRECL BT AL T 3 000,

22 BRAFE

2.2.1 XTRESRESIR 0 IKS S FREON 251 L H AT (B
BAIR 2 BAT B BT AT DR R R
WA E PRy | H R e R A 2 R S, 431
BT 25 mL A, 90 % R A5 R R v R 4 i N
1062, 23.7. 259, 64.1, 2925 333.9, 83.4, 25.8, 77.2.
82.4.72.4.53.9 pg/mL HX] BE S VAR

2.2.2 PSR B SR 9 g WEME K
TMAKERE £ 4.5 g T2, WA, PR AR B R TR A9 3
g, BT 100 mL &, K% A 90% H BE 25 mL, FRE
i, AR 1 h, 0%, FRRRE T, FH 90 % HY AR 2
VB 1) o, BT, e, B, RIS

23 AEFER

231 KEEIRE LS AR (F5:S1)iE
SEHEAE 6 U, 10 SR 45 5 BLE 110 A X 0 T BURIAR X £ B4 15
B, G559, DL 5 BRI, 21 4 AE WA o 06 T AR
RSD 8 4 0.12% ~1.64% , A %t {5 £4 i 1] f) RSD {8 Ny
0.14% ~0.62% , RAAR T PG E RIT -

2.3.2 RUEMERER R Lo & AR S W (R
S, 433l F 2= FiCE 0.3.6.9.15.,18 .24 h R4 T,
O ST FR B ()R X 0 TR AR A G R BE B, 2558, DA
A 2 B 21 A FRRAE U5 AR X U4 1 A RSD
0.47% ~1.74% , ¥ X} £ B8 B [8] () RSD {H K 0.219% ~
0.74% , WIS AE 3 10 TS 24 h NFRE .
2.3.3 WEEMERE WU —H L &AM (95 S,
Fi42.2. 2" N AT A% 6 43 ERE T 0 sk A B
WA Py A K g TR AR AR G DR B IR IR) o 550, LR B S
HE W, 21 A 45 AL W AH X 0 17 A RSD {4 0.51% ~
1.49% , AHRHF: B2 BT 1] i) RSD B4 0.17 % ~0.68% , 761
FEE R

2.4 1BLIEIERE L

241 FEECRE R E S RARRUE RN B 104t e 4L
FEAR (S1~S10) , #i#8“2.2.27 301 R Jr kil s Btk ib 1A,
2. 17T RS S AR E RS B Ak K A
(2 4 3% 18 S0P S AL R4 R S8 (2012 4K ) ), LA
S1 22 i, i (8] 4 58 FE 1 0.3 min, [ ShULHEL 10 4t
FREt s CR A Z SRE) , 857 % 4 JUHPLC F8 80 K%
P R MBS ) . AR VC D25 SR e 21 M
g | I A BT BE S S, 108 H 45 St UORE i 1 4 SR
AR T 0.95, fEFTA A IED, 115080 5 %
W53 B B RO R SA AT B S BRI (S) o AHXHR
B B0 A X 06 TR RITRE AL B 0 5 85 SR 43 31 L 3% 1~ 3R
3o S1~S10 488l & i X B 48 20 B LA KOG B
fits PR 20501 DL P 1~ €1 3

2.4.2  FROrEE A IERR N L S R (A
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R1 10#t# MR HPLC Bl £ FIE R AR B i 18]
Tab 1 Relative retention time of common peaks for

10 batches of Niijin pills

BE 51 2 3 s Ssos6 ST S8 9 SI0 FHE RSD,%
I 0519 0518 0519 0517 0519 0519 0520 0518 0519 0519 0519 0.6
2 0568 0568 0567 0567 0568 0.569 0568 0.568 0569 0.567 0568 0.3
3 0669 0670 0670 0670 0668 0698 0670 0669 0669 0670 0.669 129
4 0687 0686 0687 0.687 0688 0.687 0687 0.686 0687 0686 0.687  0.09
50715 0714 0715 0715 0716 0716 0715 0715 0716 0715 0715  0.09
6 0769 0768 0768 0769 0769 0767 0769 0768 0769 0769 0769 0.9
7 0841 0842 0842 0843 0842 0842 0843 0842 0843 0842 0841 009
§ 0864 0865 0865 0865 0864 0864 0865 0865 0.866 0865 0.864  0.08
9 089 0894 0894 0894 0895 0894 0894 0895 0894 0894 089% 0.0

10 09I 0960 0960 0960 0962 0960 0960 0961 0961 0961 0961  0.07
1) 1 1 1 1 1 1 1 1 1 1 1 0

120 1097 1097 109 1097 1097 109 1097 1097 10% 1097 1097 0.5
13 LISL LIS2 LIS2 LIS2 LIS2 LIS2 L1S2 LISL LIS2 LIs2 LISL 0.5
141212 1213 1213 1213 1213 1212 1213 1213 1201 1213 1212 (.06
15 1362 1362 1361 1362 1362 1361 1361 1362 1362 1362 1362 0.04
16 1441 1442 1442 1442 1443 1442 1442 1441 1442 1442 1441 005
17 1485 1485 1484 1484 1485 1485 1485 1484 1485 1485 1485 (.04
18 1533 1533 1534 1534 1533 1534 1534 1534 1534 1534 1533 004
19 1685 1686 168 168 1686 1685 1685 1686 1686 1.686 1.685 0.3
20 1736 176 1735 L1736 L1735 1735 1736 1736 1736 1736 L1736 003
2 1815 1814 1814 1815 1814 1815 1815 1814 1815 1815 1815 0.03

£2 10#tA 5 HPLC Bl £ IE R FEXTE TR
Tab 2

Relative peak areas of common peaks for 10

batches of Niijin pills

SI0 B RSD,%
I 0034 0087 0073 0063 0085 0070 0053 0067 0055 0.088 0.068 2543
2 0215 088 0300 0236 0216 0225 0196 0203 0115 0204 0210 2181
30083 0062 0114 0066 0119 0093 0068 0110 0083 0136 0093 2711
40027 009 0105 0055 0083 0090 0072 0054 0026 0088 0069 39.77
50039 0037 0097 0053 0110 0093 0059 0055 0060 0079 0068 3687
6
7
8
9

K5 sl 0203 s4 S5 s ST S80S9

01910219 0325 0232 0157 0190 0159 0067 0240 0273 0205 3446
0793 0955 1373 0.806 1017 0842 0587 0974 1007 L1187 0954 2297
0013 0212 0.143 0072 0103 0.068 0.079 0.097 0095 0136 0.102 5231
0010 0.119 0.042 0.039 0.121 0.090 0.033 0.043 0070 0.049 0062 60.69
100027 0.047 0067 0033 0064 0052 0038 0061 0061 0062 0051 27.86
1) 1 1 1 1 1 1 1 1 1 1 1 0
120065 0082 0118 008 0084 0082 0077 0099 0082 0.080 0086 1647
130105 0127 0116 0.147 0.144 0121 0142 0172 0.137 0.141 0135 1395
14028 0300 0311 0282 0351 02609 0274 0319 0264 0297 0295  9.05
15 0127 0050 0108 0.027 0.067 0051 0043 0.050 0.056 0073 0.065 46.90
16 0105 0150 0373 0270 0240 0.21 0035 0.064 0248 0.180 0.179 5844
170186 0272 0424 0340 0498 0328 0199 0273 0455 0340 0332 3138
18 0023 0016 0047 0025 0032 0025 0018 0028 0.021 0029 002 33.13
190093 0145 0277 0153 0165 0115 0027 0073 0.159 0129 0.134 49.75
20 0018 0058 0.074 0053 0054 0049 0019 0038 0.052 0054 0.047 37.06
200015 0057 0.046 0.028 0150 0.033 0028 0.054 0053 0.020 0.049 79.53

3) FEXF A DAAE A Ho b i 12 AN ik g, 43 i R AT 254 (2
S ) CHEF (4505 ) BTERER (5508 ) | 2=l T (6
S B R (TS0 A (115 08) DU (14
) HERZ I (15508 ) R (16 50 PR m (17
) H R IREE (18518 AU A R (19 51 ) .
25 BELSW

DL 1O HEAE A A 21 A~ AT 08 () AR G g TR Ry D s 45

HEZED; 2019455 30 5 101

&3 10 fHiLEmIBLUE
Tab 3 Similarity of 10 batches of Niijin pills

45 sl 2 $3 4 S5 s6 57 S8 9 S0 X
St 0979 0949 0982 0963 0989 0984 0984 0970 0973 0.990
0979 1 0973 0984 0983 0991 0966 0986 0985 0990 0995
30949 0913 1 0969 0977 0965 0904 0959 0981 0989 0976
S 0982 0984 0969 1 0983 0992 0970 0974 0988 0977 0993
S5 0963 0983 0977 0983 I 0987 0945 0979 0992 0983 0989
S6 0989 0991 0965 0992 0987 | 0980 0989 0986 0985 0.998
ST 0984 0966 0904 0970 0945 0980 1 0970 0946 0943 0974
S8 0984 0986 0959 0974 0979 0989 0970 I 0976 0984 0992
SO 0970 0985 0981 0988 0992 098 0946 0976 1 0989 0.991
SI0 0973 0990 0989 0977 0983 0985 0943 0984 0989 I 0.992
A 099 0995 0976 0993 0989 0998 0974 0992 0991 0992 |
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Fig 1 HPLC superimposed fingerprint of 10 batches
of Niijin pills
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Fig2 HPLC control fingerprint of Niijin pills
#i L R JH SPSS 22.0 A, DL FR G0 2R F 1 2545 Wi T HE 15
(d) R FE AT 30, a5 R LI 4. B4 AT AT, d=25
I, LOSERE R TR My 226, 83—, HR A —K1d=
SN, JF—2RM ARy 338, [ S2.84,86 . S10 5 h—k,
S5.89 - Hh—J5,S1.87. S8 K AH—2%K,
2.6 FERSH

DL A W R AR O W TR AR R FE AR L 8 10 it 2o AL
21 A~ LA U 18 AH Xof e T AR R AT AR E AR A B L R A
SPSS 22.0 FAFHEAT o3 o3 A7 L TR AR A A0 7 22
TUERAS, URAIEAE > 1 S pndfE , 45 20 HT 34> F a5 119
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Fig3 HPLC chromatogram of substance control
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Dendrogram of cluster analysis for 10 batches

Fig 4
of Niijin pills
FRAEAE 43 9 10.642 ,1.984 . 1.061 , J& 521 42 43 Lo
PN 2 5 3 o I i B 25 Tk
90.642% , 25 R W3R 4, PRFEHGZ 34> F L5 X7 10
b2 & IR ST TR Y, DA 25 BTk R A3 L R AL, 2R
PR G 24 F RO IR TR 5l 9 32 a0 R 15
I3 REFEAFIY X EE G AR AT HE Y 45 R LR 5 (25
A3 = AH L B4 R A5 43 < VIR 5 4 (A (1, 25
RPN Lo FURE S TP A RO I GE T B ) .
5 AHL 2R G155t = BRI 83.85.810.,89.S4
$8.82.86.S1.S7,
x4 3ANERSEFRAFEENA E 7 E

Tab 4 Eigenvalue and variance contribution rate of 3

main component factors

EAGHAF FHILAE TTERIME, % RPETE, %
I 10.642 0477 70480
2 1984 13.139 83.616
3 101 7026 90.642

x5 10#tEMERSTETFET AR
Tab 5 Factor scores and sorting of principal compo-

nents for 10 batches of samples

5 EROARTIGS O PRMRTIER  EHOWTIRR  ERARTGARD
S —0.443 —2138 0.963 —0.525 9
S2 —0439 —0.130 —0.298 —0.348 7
$3 2141 =0.733 0.210 1427 1
4 0.017 0.754 =105 0.026 5
$5 1038 1.155 0.942 0.950 2
s6 —0.39% —0.463 =0.751 —=0.393 8
S =151 =0.019 0.093 —1.061 10
8 —0.683 1311 1448 =0.207

$9 0.182 0.165 —1.688 0.031 4
S10 0.094 0.098 0.287 0.099 3
- 1342 - China Pharmacy 2019 Vol. 30 No. 10

3 itig

rh e SRS R —Fh Z4atn B P A, Al
FAEH 245 52 2% 1 53 B L PR 76 T o 1 O 3R A ¢ 4 T b J2
BT A2 a3 R AN RS, DT S R 24 ) o i
FE PG B BT PR T R Tz,

ARSI AL £ 2 43 AL HPLC B2 A i it w5 40 1l
SRR A Al P Ay 2, I X 509% FEE (709
Fi5 .90 % H I | W RS B O I EA T O Y, AR
7 AN FEIOT 72 A A i B 0 i A 7 o e (1
SR e N (AR O I B 22 5 2R 21 3t
A UG Frg i o A% DL, B 2 B 90 % BN # B 1 h itk A T
FEHL, AHFEETI 30 Z S BE-K L OB KRG R 53
ERCR R THEE- KRS, LK RGN
R IR AR, A RO AT . AN, R TG
S Y =10 ) A N O e T B 7 ~ S W L S
WHN0.1% .0.2% .0.4% H R B3R | 25 SRAE & FIR B 2%
PR RS T R TO I 25 5, IRATERE O IE-0.2% H IR I
WM A . FEM R A et b SR FH A A RS K
W5 7F 190~400 nm P K0 [ A AT, K BAE 270
nm KA, A I W 4, DR IR 270 nm VR A G
K o

AHIFFE I ST A 4 4 FJUHPLC 38 8L, ) s B4t
SR EEARTEREE R IR B . e 21 NI il S
XTRE G HPLC 35 LE XS HE N T 12 a4 . 1O HEAE
B A RLRE DA 25 S 3 B, 45 L 245 B4 A O [ o A7 A 22
o A5 IEATWEAR N O/ B B ] Y RSD 22 5/, {EURE X 0eg 1
TRE RSD AHZER K, #E7n ANl G Lo & AUFE b R
B2 HERAEZES  FR AR RO 23 5
HATTEZE S .

gi Bk, Brd sy () HPLC 58 &lE M SR prFi 32
BT AT A AT R 4 U s AR SRS
SE& 3k
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2015 47 IR Hr AR N R T[] 245 L « ik R FH 245 200 80 ) 5 i e A L
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B E Ae.ANEASEER LR SRR G eRm AREAE, Fik . E 2015 FR(PEAR L E R ERD G
g ) (F 25 s 7 B A B ) — B, 3b 3 A Ak ROl k) S T ) A AR DL ATIC B AT, B R 5 462015 F( P AR
A B 25 06 R 25 4 ) (B 25 Ry ) A ) PR B A ik R ) S s o R A 127 A, o A SN da A LA R
F IRAF EMER o A B A5 AR R S 5 A 83.5.2.8.4.11.6.5 .3 4% K ag Ry B AR 1208 (h 94.49% ), A B E £
FiE W RE AR TT RS RNA 2. A 1A AR AR B AR R R R 2 A A 39,59 .20 FF , A RBRIR B KA £
(1044, 5 81.89% ), E&oufh L4 A F 7 GRS ER T RAMHE @i 2 sk & L0 h) S o 2h st & I F el
K e b A S L ARRIE T iE R LI S AR T R —F A RAEF IS, E N A A —F £, R ik
% 25 2R B BB ARG AR R BRI, ST R AR K B A e B B 2 B AR K B TR & A ik B LR R Sh R o ) N e a2 R 2
KPS

KGR 2015 F (P AL AR Ao B 25 3 - 6 SRR 25 A 4n ) s S ik s M) g kT ) ) B L AR 3

Analysis of the Inclusion of Set Prescription Preparation Containing Coptis chinensis and Its Processed
Product in 2015 Edition of Chinese Pharmacopeia- Guidelines for Clinical Drug Use

MA Yanjiang', YU Lanlan’, WANG Jiao’, CHEN Tianchao' (1. Dept. of Pharmacy, the First Affiliated Hospital of
Henan University of TCM, Zhengzhou 450000, China; 2. Dept. of Pharmacy, Henan Provincial Third People’s
Hospital, Zhengzhou 450006, China; 3. College of Pharmacy, Henan University of TCM, Zhengzhou 450008,
China)

ABSTRACT OBJECTIVE: To provide reference for standardizing rational use of set prescription preparation containing Coptis
chinensis and its processed product. METHODS: By retrieving 2015 edition of Chinese Pharmacopeia + Guidelines for Clinical
Drug Use(volume of TCM set prescription) , the inclusion of set prescription preparation containing C. chinensis and its processed
product were summarized and analyzed. RESULTS&CONCLUSIONS: There were 127 set prescription preparations containing C.
chinensis and its processed product included in 2015 edition of Chinese Pharmacopeia - Guidelines for Clinical Drug Use(volume of
TCM set prescription) , among which, there were 83, 5, 2, 8, 4, 11, 6, 5 and 3 set prescription preparations for internal
medicine, surgery, gynecology, pediatrics, dermatology, ophthalmology, pharyngology, stomatology, orthopedics and
traumatology, respectively. There were 120 set prescription preparations containing C. chinensis (94.49% ), 2, 4 and 1 set
prescription preparations containing prepared C. chinensis with vino, prepared C. chinensis with ginger and prepared C. chinensis
with Euodia rutaecarpa, respectively. There were 39, 59 and 29 kinds of set prescription preparations with C. chinensis as main
symptoms medicine, assists medicine and complication medicine, which were mainly for clearing heat, drying dampness, purging

fire and detoxifying(104 kinds, 81.89% ). Main types included Shexiang niuhuang pills, Gegen cenlian tablets, Kaiwei jianpi pills,
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