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[ Abstract] Objective To establish an HPLC fingerprint of Niaodukang, compare
the differences between Chinese herbal decoction and formula granules (FG) with chemical
pattern recognition, and provide a theoretical basis for the equivalence study. Methods The
analysis was performed on Thermo 5005-254630 C,; (250 mm x 4.6 mm, 5 pm) column with
acetonitrile-0.1% phosphoric acid solution for gradient elution at the flow rate of 0.8 mL-min™,
the detection wavelength was 254 nm, the column temperature was 22°C, and the injection
volume was 20 uL. The HPLC fingerprints of 9 batches of Niaodukang were established, then
the similarity of chromatograms was investigated by the Chinese medicine chromatographic
fingerprint similarity evaluation system, combined hierarchical cluster analysis (HCA),
principal component analysis (PCA) and orthogonal partial least squares-discriminant analysis
(OPLS-DA), and the variable importance projection value (VIP) >1 was used as a standard
to comprehensively evaluate the difference among the traditional decoction(TD), formula
granule mixed (FGm), and formula granule decocted (FGd) of Niaodukang. Results HPLC
fingerprints of 9 batches of Niaodukang were established with similarity between 0.754-
0.993. 21 common peaks were calibrated, and 8 chromatographic peaks were identified. The
samples were classified into two clusters by HCA, PCA and OPLS-DA, and seven markers
that caused the difference among batches were screened, which were peak 3, peak 1, peak 5
(calycosin-7-O-B-D-glucopyranoside), peak 7 (nvzhenoside), peak 16 (aloe emodin), peak 13
(cinnamaldehyde) and peak 2. Conclusion There are differences in chemical composition
between Niaodukang decoction and formula granules. FGm and FGd had good similarity,
Meanwhile, screening out the difference components could provide a basis for process

optimization and quality evaluation.

[Keywords] Niaodukang; Decoction; Formula granule; HPLC; Characteristic

chromatograms; Similarity evaluation; Chemical pattern recognition

13

T 2545451777 (traditional decoction, TD ) 1E
NFEMEG R —F 250 B, R ),
It HEA g oo . ARSI 2 i
R AR . RHNAFAS) |
A 5 RBARRRK ARG ER, J7E
il 249 7 AR DR - 0 7 R & JR 1 T T R
(formula granule, FG ) J&H SR 2GR e fE40
PRt 2o S o A i it . kb BRIl R D7
FHEEORL, e F7E 20 T2 70 AR RHHRIEE T, 2
TD BCR ARG, Elm R bl BEUE4 7,
REAREDAT, SRt viEsf, solk 7 TD A&,
TR R P SR, S FG ORI TD I R
SRR BE R 4 TH T ¥ i a4 et
ENIEIk N S ) O S e o 0l D LI

https://zgys.whuznhmedj.com

Ry R 2, BRSO RELE
BAMRZG I R PPN R B, 2 SRS
Xof H 2l R b 24550 S T RE 22 AR S LA A T
T HPLC ISR HOR B B3R AE, AT 1)
pig (R 8CEg ), KR pfea s B B A
R FRAETE. AT EALSERR AL, BTN
TR R BT PR U A E R R A BT
£ 45 3 1% 43 43 M1 (principal component analysis,
PCA) . 24 M1 (hierarchical cluster analysis,
HCA ) SR MR B A9 oA J7 i M i e/ > — 232 40 531)
47 M1 (partial least squares—discriminant analysis,
PLS-DA ) | 1E 3 e/ — e 1051 5341 ( orthogonal
partial least squares—discriminant analysis, OPLS-

DA) A E I, RS R B



14

AR AT, DOITOR ki 25 52 i 4y, T P4
TD il FG Z [ 225 1,

PREBEFERIRL R A48 v B e i B 2567
W N B EEERER. AhmEE.
B woi o, BREL K. R Bl S, i
W 8 BRZGAL N, ETENGIRNH 20 A34F, HA %
SRS IR IR, H TR R S ke
Wy, RRME .. FIARERRE, FEIG KN 2
GRS €T N S e R )7 N R N €A
FI AR T PRBE R Tk, LA HPLC 84L
PRE R b A R A 22 S i A VA, SRBUR 3
JETD M FG Mo 225, /rHrmis—sk, Rk
FG REAEHAC TD $24E—E A IS M

1 EF5IKEG

1.1 UE§

Agilent 1200 155 2 W AH €8 35 A ( 55 B % 5
) 5 2140-0590 %1 DAD 2% ( € EZHEE ) 5
XS105 B+ T7 2 — o3t KV (L EMR - 46
FlZ) ; 30B2 BUEDHG AT 25 6% (B RRHEN ) 5
M880OH-C AU i PEHL ( L FELAESS ) 5 S418R

China Pharmacist, Oct. 2023, Vol. 26, No.10

RUARELDHL (FEESOARME) |
1.2 K%

SR (L5 RFS-M02001902019) .
FFZ 0 11, (45 . RFS-D00801905007 ) .
PR R B (it 5. RFS-D01202012007) . K
# % (it 5. RFS-D02901905016) . K #f ik
( #t 5. RFS-D01002010012) . K # My ( 4t
51 RFS-D01711806020 ) . 7/ 25 K # % ( it
5. RFS-L01411810008 ) . P H: B ( it 5.
RFS-R00511805031 ) &5 X 8 /i 45 Wy [ 1l 40 35 25
BAYRH A BRA R, 2ol 10 g (S
MUST-21051904 ) W4 [ 5 2 Brke A= YRk A TR
ocal, B R A = 97%; CJfE (HPLC 2,
15 E Merck 227 ) 3 HEE (HPLC 2%, 15E Merck
ONHED) 5 KONERAK ;. BERR AT at

W, FHS. LUl B R WEE
R R A 25 6 Y PG A5k BT IR ITZY
v, HAZRGEAR ok HIR R 25k A BR AT T
HARIT AR ABRAF, &7 RETERE
HEFETAINEE, HFE T EZ M 2020 4F R
g IR . IR 1.

&1 GMRAEHSER

Table 1. Batch number information of medicinal materials

B S
2k 28R
TD1 TD2 TD3 FGI1 FG2 FG3
B 2107002 2107005 YPBOL0002 21056114 20120191 21050511
(N5 (N5 CH) (RITZ5r) (RITZh5) (KIT2H))
VEE 2107002 2107003 2107001 21046864 21040681 21041291
(AR ) (th7R) CIAR) (Frzylr) (CRYLZY) (Krzylr)
2 2106001 2108001 2103001 20106224 20100201 21020181
(J774) (J77) (J778) (RITZ5r) (RITZ5) (RITZH))
AL 2104001 2108001 2101001 21016494 21011111 21050361
(J778) (J778) (J778) (RITZ5) (KITZ45) (KAT20)
i 2012001 2109001 2107001 21036124 20111141 21040821
(e ) (WirE ) (R ) (RITZ5r) (RITZh5) (RITZH))
PN 2011001 2104001 2108001 21067494 21040411 21062721
(pi) QD (pi) (KAL) ( RILZ5) (KAT20)
il E 2104001 2107001 2108001 21036134 20080581 20122071
(J774) (J77) (J778) (RITZ5r) (RITZh5) (RITZH))
T IS 2106001 2107001 2108001 21026234 21040781 21040781
(HrIT) CHRIL) (L) (Frzylr) (CRYLZY) (Krzylr)
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Table 2. Gradient elution conditions

B 1E] (min ) g (%) 0.1%M /K (%)
0 5 95
18 24 76
45 25 75
58 40 60
68 65 35
85 98 2
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Figure 1. HPLC fingerprints for nine batches of samples and Control fingerprint (R)
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Table 3. Similarity evaluation results of nine batches of samples

t/min

G5 TD1 TD2 TD3 FGm1 FGm2 FGm3 FGd1 FGd2 FGd3 R

TD1 1.000 0 0.9820 0.9830 0.856 0 0.824 0 0.8210 0.8270 0.8400 0.8290 0.856 0
TD2 0.9820 1.000 0 0.9750 0.795 0 0.756 0 0.754 0 0.763 0 0.776 0 0.7590 0.7950
TD3 0.983 0 0.9750 1.000 0 0.839 0 0.801 0 0.8010 0.8200 0.816 0 0.8050 0.8390
FGm1 0.856 0 0.7950 0.8390 1.000 0 0.993 0 0.990 0 0.9530 0.946 0 0.9830 1.000 0
FGm2 0.824 0 0.756 0 0.801 0 0.9930 1.000 0 0.993 0 0.9520 0.948 0 0.986 0 0.993 0
FGm3 0.8210 0.754 0 0.801 0 0.990 0 0.993 0 1.000 0 09510 0.946 0 0.9850 0.990 0
FGd1 0.8270 0.763 0 0.8200 0.9530 0.9520 09510 1.000 0 0.9670 0.961 0 0.9530
FGd2 0.840 0 0.776 0 0.816 0 0.946 0 0.948 0 0.946 0 0.967 0 1.000 0 0.956 0 0.946 0
FGd3 0.829 0 0.759 0 0.805 0 0.983 0 0.986 0 0.9850 0.961 0 0.956 0 1.000 0 0.9830
R 0.856 0 0.7950 0.8390 1.000 0 0.993 0 0.990 0 0.9530 0.946 0 0.9830 1.000 0

https://zgys.whuznhmedj.com
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Figure 2. HPLC chromatogram of mixed reference substance

2.4.4 R

B “2.27 TR Pkl e R 2y . 407 i
SRS 20 uL, F 217 TR kSR
MR, AR R J UV Gk Eexs, X
FEEC T 21 AMFEGEE TR . 45 R R4S R
R 24X 48 SR 1S 0 DTk AT AL, I BTk R
JERHE, HURHIE S, F15 . g, L+,
VRS PR, TSI 3 A MRS, TGSk
Wi, R g sE HARIE NG, ELRZEIR L 4,
2.5 fEEIRA
25.1 HCA

iz FH SPSS 26.0 # {4, XFE S #EFT HCA, DA
ST RRECHE B R A SRk, SR LA 9 Hit IR 3 R
fn P 21 A E G A e T Bk A, B
70T, SR UE 3. HERICEE R KT 5 0F, #F
MR A 22K, TDI~TD3 R A—24, HABER —2%;

MR CHE B AR T 25 B, AR R O 125, H
RIS R AT B MAFHER TD 5 FG ZMAELE
25, X%,
25.2 PCA

PCA BZ TS it Ir ik Wi s Z W —Fh
B, AR SR 0 DTk R S W R PR A A, HE
bR T AR, BARSRMEWEmambE, &
fifphrp 2 o B e A e R A B A
2 U AR 5 1 SR SIMCA14.1 % 9 it ik
i A W T AR A T IE W B ) PCA, 25 SR ILIA
4, ZERLWIRTET 2 > 3RS A T 2% STk A0 R
63.7% F120.9%, FFLJ5 2 STk % 84.6%, F W
iRl A e B o = AN e = o) 0w a0 Y S S
AL, O HEWFES RN RS, TD 4IRS RN —
25, TR ERZEM, Fom M FGd £ AR N
—k, HRESIER

F4 BEHRERR
Table 4. Attribution of each chromatographic peak

FLLRZY

—

2 3 4 5 6 7 8 9

10

1 12 13 14 15 16 17 18 19 20 21

v v v

PN
1=
il
e
PRI
LT
B
TR

E: VRTIRE)E T AR fok

https://zgys.whuznhmedj.com



18

China Pharmacist, Oct. 2023, Vol. 26, No.10

o g 10
FGm1 7 5 5
FGm2 a—
FGd2 bl
FGm3 9
FGdl 4
FGd3 Gj—t
D1 1
D2
TD3 3

E3 ofitiFmAIHPLCIE S EIERE S HTATIKE

Figure 3. Cluster analysis dendrogram of nine batches of HPLC fingerprints
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Figure 4. Scatter score plot for principal component analysis
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