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WE:BN ATEXRLASMUA RTINS RO LIRBAL FiE ABRKBRTHTE 29T ABHRACRE LLAT R)EA
H 5, KA &R AR €% (HPLC) k42 5 2 HPLC 388 B 3%, &% 42 4 Waters XSelect® HSS T3 42 (250 mm X 4. 6 mm, S wm) , #3048 4
0.5% B Rk — TR (B ESAL) & A 1.0 mL / min, 4098 K 2 220 nm, A2 %4 35 C,# A H 10 pL AR P 25 &35 45 5 A
AR £ 28 (2012 BR) FATARDUE 34, SFF AT R E S AT Ao TR S HTER 29 B o209 HPLC S50 B # 7 452 18 AN
A JRARINE AP 3 AN A SR A AR [ (T 5) e AR T (10 5% ) A st A e g (11 595 ) ;29 Afon F A 28 4t
AAMAER T 0.85, TRA 3 K(HEIEBA 5)  HAEMMHE LA 5 Mo RBMT ZTTakE >80%, A TR0 BTHILT,1 -4,
9-11,5-8.12,1.13 - 14,15 - 16,17 - 18 %5 A5t £ &5 1,2,3,4,5 9 TR K ; 209 AT -90.17~80. 15 5. &8 KR T
T RE)T R4 29 WA MR A R E EFRKHPLC 3540 T8 A @3 R AL E A G MR K 9 F R EHIE, o FH TS
7k, T AR RS RMRAELRS
KB A BN B RCRAR Gk RS A i R EAT RS ST R E RN
Establishment of HPLC Fingerprint and Chemometrics Study of 29 Batches of Commercial

Codonopsis Radix Decoction Pieces in a City
LIU Liangliang ,SUN Hong ,WU Linzhi , AN Qi
(School of Pharmacy ,Shanxi Health Vocational College, Jinzhong ,Shanxi,China 030619)
Abstract: Objective To provide a reference for the establishment of a quality evaluation method of commercial Codonopsis Radix
Decoction Pieces. Methods A total of 29 batches of commercial Codonopsis Radix Decoction Pieces from 11 manufacturers in
Taiyuan were selected as samples,and high — performance liquid chromatography (HPLC) method was used to establish the HPLC
fingerprint. The chromatographic column was Waters XSelect® HSS T3 column (250 mm X 4.6 mm,5 pm),the mobile phase was
0.5% phosphoric acid aqueous solution — acetonitrile (gradient elution) ,the flow rate was 1.0 mL/ min, the detection wavelength
was 220 nm, the column temperature was 35 “C, and the injection volume was 10 pL. The Similarity Evaluation System for
Chromatographic Fingerprint of Traditional Chinese Medicine (Version 2012) was used for similarity evaluation,the cluster analysis
and principal component analysis (PCA) were performed. Results A total of 18 common peaks were marked in the HPLC

fingerprint of 29 batches of samples, and three common peaks were identified, including tangshenoside 1 peak (peak 7) ,
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lobetyolinin peak (peak 10) and lobetyolin peak (peak 11). The similarity of HPLC fingerprint of 28 batches of samples was
greater than 0.85,and 29 batches of samples could be clustered into three groups (with a classification distance of 5). The top
five components with a high eigenvalue had a cumulative variance contribution rate greater than 80%, which were the principal
components of the samples. The loading plot showed that the peaks 1 — 4,9 — 11 (principal component 1), peaks 5 — 8,12
(principal component 2),peaks 1,13 — 14 (principal component 3),peaks 15 — 16 (principal component 4) and peaks 17 — 18
(principal component 5) contributed significantly to different principal components respectively. The comprehensive score of the
The quality of 29

batches of commercial Codonopsis Radix Decoction Pieces from different manufacturers in Taiyuan varies greatly. The HPLC

principal components of 29 batches of samples was in the range of — 90.17 to 80.15 points. Conclusion

fingerprint can comprehensively reveal the chemical quality characteristics of Codonopsis Radix Decoction Pieces, which can provide
a reference for the quality evaluation of this medicinal herb combined with chemometrics analysis.

Key words:Codonopsis Radix Decoction Pieces; HPLC;fingerprint;cluster analysis;principal component analysis;quality evaluation
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2.1 IBYEIEMEISHEMNEEN

2.1.1 ®BiEL&H

{6354 Waters XSelect® HSS T34E(250 mm X 4. 6 mm,
5 wm) s JslAH 0. 5% BEFR KW (A) - 26 (B) BB
YE B (0~20 min B 5%B — 10%B, 20 ~70 min H}
10%B — 30%B, 70 ~ 100 min i} 30%B — 60%B, 100 ~
115 min B} 60%B — 85%B, 115 ~ 120 min K} 85%B —
95%B) 5 it : 1. 0 mL / min; & I % K : 220 nm; A G
35 C;#FFHERE 10 pl.

2.1.2 BRHE %

TRA X HESR VAW 43 E S 41 1 X R 8. 77 mg,
BB BRAF T X BR 5 8. 43 mg, 56 S BN IR 55 9. 45 mg,
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P4 B — X L T 8 VAR 5 450G 2 T G 1, FH 50% HH e
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P U R RE R 1, 3 35 0, BBOBY K 2 o, K
WPRE AT 2405, B 150 mL ELZEHE T, A 90% H
P 30 mL, FRAE T i, B (T3 250 W45 50 kHz, T
[ FEHC30 min, B, 2R H, FRRPRE T &, H 90%
FR S DR ) i, 450, B L. 5 L, B 2 mL .08 h
B0 10 min, B ETH L 220, 45 wm B LE I, B,
2.1.3 FHEEFH

4% B« HOCHE S S VA VR i, 4% 2. 1L 1 TR A
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Tab.1 Information of 29 batches of commercial Codonopsis

Radix Decoction Pieces in Taiyuan

By BT Rk EFTR

SI 21041501 /1 & KBAKRE HRAM K 2 = LA Fr 3]
S2 21041601 FRHERSE R8T LA A

S3 21041602 RlA=¥A15 T BT P BRI
S4 21041603 Ffee LA A RN )
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S6 21041605 KK EL K12 E B 2 e B Ay PN )

ST 21041606 AF K% A R B AT LA PR )

S8 20041701 BRHEEESLE FBH A LA R EA S
SO 21041702 R4 K BRI T b—ik % A TR 8]

SI0 21041703 #uf=% X 25 B lE .50 /6 RETREEHLARAE
SIL 21041704 AKX % 5% ki i T — ik 2 A P 5]
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SI3 21041802 R A4 RERE 4 B T2 A PR 3]

SI4 21041803 4=Fek 2 5 K42 JE GEDE & 3N O

SIS 21042501 E X2 5 ARILE ZE T LN LA RS
SI6 21042502 AT R & B T AT LA PR ]

SI7T 21042503 ZEEEH B EMTPHRAT

SI8 21090401 %R JEKRTFMA—AE A% E T K% LA RS
S19 21090402 —ws A%k Ak FRAET T HIK AR
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i B B[] o 285 SR A 18 3 (0 1 R X 0 TR RHORED X % B s
[E] () RSDHI/NT3. 0%(n = 6) , W )y i d i M R4f-
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Fig. 1 HPLC superimposed fingerprint of 29 batches of Codonopsis
Radix Decoction Pieces
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Fig.2 HPLC reference fingerprint of Codonopsis Radix

Decoction Pieces
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Tab.2 Results of similarity evaluation of 29 batches of Codonopsis

Radix Decoction Pieces

%5 AP Y5 AL %5 AL
S1 0. 955 Si1 0.935 S21 0.935
S2 0. 890 S12 0.951 S22 0. 853
S3 0.974 S13 0.937 $23 0. 942
S4 0. 950 S14 0. 965 S24 0.922
S5 0. 950 S15 0.938 825 0. 870
S6 0. 941 S16 0. 964 $26 0. 894
S7 0.773 S17 0.936 S27 0.944
S8 0. 940 S18 0.935 S28 0.934
S9 0. 941 S19 0.936 $29 0.936
S10 0. 864 $20 0.933

2.2 KR EZSH

2.2.1 REpH

DL 18 /> Ay W iy g T AR R AR £, 52 A SPSS 20. 048
TR P Jr WX R 3 I B R T SR 28 o, 2k
TR FHAL IR 3, Rt T UL IE] 3. 44328 B R S
20 HEAE S AT N 3 2%, Hirp 84,814,816 - 821,823 -
S24,827 - S29 R H—5,S1 - 83,85 - S6,S8 - S13,
S15,822,825 - S26 Ky — 2K, STHPM R K —HK ™~
HuAH ) T 58— B0 H AR AL B2 30 M A A R Ol — 2%
>k A WAL — 38 25k A7 FR 2w A FE 5 S9, 811, S22,
S25, I T ) A 25 0Mb A7 B2 Wl I FE A S8, S15, 826
B — 25, DT AT 47 M X 4y B AF AE 25 5
FE

A
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LU LY
—RLI == O =& =0
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B3 29#tRSHMRARESHHIRE
Fig. 3 Dendrogram of cluster analysis of 29 batches of Codonopsis

Radix Decoction Pieces

2.2.2 E RN

K SPSS 20. 0 Ge 27 34 X6 29 #HEAE it 117 18 4~ 3
A U W TR AR R AT 32 o0 o0 BT, R AR A 5 O 22 DTk R 2
T 3, A FRIE (A T ULIET 40 AR BURFAE(E K T 1
SRR, PTARE] S A F A T, B 2wk Rk
84.175%( > 80% ) , U P REAFE Al 1 18 4> il o3 T 4K 54>
F RS AT AT

#3 HREABEERIESHITESR

Tab.3 Results of PCA of common peak area of samples

. ﬁrﬁ’ﬁr‘%ﬂn “?ﬁﬂﬁé’i‘ Fran ﬁéjﬁ‘éﬁ: ?ﬁ"ﬁf{’;ﬁ‘
(%) ®E%) (%) #E%)
I 6453 35849 35849 | 10 0.262 1457 97144
23560 19785 55634 | 11 0.181 1003 98.147
302,035 11307 66.941 | 12 0111 0.619  98.766
41685 9.364 76305 | 13 0.061 0.337  99.103
5147 7870 84175 | 14 0.051 0.283  99.386
6 0759 4217 88392 | IS 0.45 0.247  99.633
70518 2879 91271 | 16 0.035 0.19  99.829
§ 0451 2505 93776 | 17 0.020 0.110 99941
9 0.34 1911 95687 | 18 0.0 0.05  100.000
FHIEAR
of
Jt
ol
0fF .
; ; _;; Alt ; I6 J7 ;§ ; II() Ill 112 Il3 1‘4 1‘5 1‘6 1‘7 1‘8 I

El4 MO EEFAE

Fig.4 Scree plot of component eigenvalue

R feft b A B IR T2 B A3 T I AT 4 1 b S B
BRI 5 AR B, DA K7 2206 AR S iF 4T 1B AC e
15 2055 5 A L Fi I (R 4) o DL S AN F s B+ A48
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14, VA Sk AR W s =GR 7 i 64T = 8003 407
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R LR VR R T8 38 S AR R B B AR T i, AR
P AH R 3 B A RBOT B LR G5 (10 sy, &
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Tab.4 Public factor loading matrix after rotation

®5 VMRSHMRAERNES FEEI ISR
Tab.5 Score,comprehensive score and rank of principal components

in 29 batches of Codonopsis Radix Decoction Pieces

2 RS
1 2 3 4 5

3 -0.938 0.071 0. 105 0.067 -0.143
10 0.920 0.283 -0.106 0. 001 0. 109
11 0. 920 0.222 0. 065 0.205 -0.003
9 0.793 0.232 0. 227 0.437 0.091
2 -0.758 0.468 0.323 0. 087 0.020
4 0.756 0.061 -0.378 0. 136 0. 139
1 -0.710 0.048 0. 628 0.008 -0.040
7 0.452 0.813 -0.177 -0.071 0. 025
8 0.118 0.809 -0.516 0.079 -0.005
12 0.077 0.780 —0.008 0. 256 0.317
5 -0.299 0.770 0. 100 0.039 -0.082
6 0.290 0. 687 0. 380 0. 080 0. 148
14 -0.149 -0.346 0.783 0.273 0.019
13 -0.128 0.270 0.714 -0.349 -0.122
16 -0.040 0.153 0. 045 0. 899 0.128
15 0.292 0.050 -0.114 0.710 -0.310
18 0.077 -0.041 -0.059 -0.221 0. 904
17 -0.231 -0.322 0.024 -0.251 -0.759

I

1.0

0.5

-0.5

-1.0

_1-070'\5 O 05 910" O\_OAS h
I3 1 18533
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Fig.5 Loading plot of PCA
3 itig

3.1 REEHMRK

PR G 23 531 LAAS [ AR 23 2 Y B (100% , 50%
70%,90%) , Z.FE(90% , 100% , 50% , 70% ) Ay H U7 71
SERL R BRI I 90% F AT SR IO A2 H 3
LG S R s 0 R A D (15, 30,45 min) R
AR (15,30,45 mL)#FAT 1 %, 45 R M A
N 30 mL A S 30 min RORILGS -
3.2 BIEFHER

T 56 rh of R T TR AT 4 B A T 4 (190 ~
400 nm) , Z5 R 7R, 78 220 nm AL (A 3E IR 802 |
M J37 265 v L €0 3 W WA 2 5 -, W00 3E 43 220 nm g A6 1)
W, ZEET Agilent Zorbax Eclipse Plus ., Agilent Zorbax
StableBond Fl1 Waters XSelect® HSS T3 X = JS a5+ (B
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H ERAR Befta HE
1 2 3 4 5
S1 -0.35 -0.52 -1.78 .30 0.96 -23.23 20
S2 -1.11 -1.48 0.03 0.18 0.85 -60.36 27
S3 -0.60 -0.79 0.01 0. 86 0.83 -22.44 19
S4 -0.41 -1.37 0.98 -0.30 .55 -21.33 18
S5 -0.60 -0.27 -1.12 0. 06 0.63 -34.00 23
S6 -0.27 0.58 -0.49 0.82 -0.27 .81 14
S7 -2.44 -0.47 1.23 1.17 -2.32 -90.17 29
S8 -0.63 -0.59 -0.02 -0.48 -0.25 -40.95 25
S9 -0.73 -0.12 -0.14 -0.33 -0.12 -3416 24
S10 -0.81 -0.16 -0.85 0.58 0.43 -33.00 22
S11 -0.91 -0.32 -0.54 -0.24 0.34 -44.63 26
S12 -0.55 .00 -0.30 0.36  0.22 .78 15
S13 -0.78 -0.39 0.47 0.20 -0.47 -32.19 21
S14 .22 -0.16 -1.16 1.01 0.58 41.48 6
S15° -0.58 -0.24 -0.97 -2.11 -1.30 -66.50 28
S16 0.89 -0.45 -0.75 -1.40 -1.84 -13.07 16
S17 1.04 -0.34 -1.47 -1.41 -2.00 -15.01 17
S18 .13 -1.12 0.49 -0.15 -0.34 19.81 11

S19 0. 68 2.46 0.73 -0.40 0.33 80. 15 1
S20 0.76 0.44 -0.67 -1.04 0.96 26.19 9
S21 0.91 0.06 -0.94 -0.86 1.89 30. 00 8
S22 -1.02 1.83 1.36 -1.79  0.70 3.7 13
S23 1.17 -0.88 1.16 0.45 -0.54 37.61 7
S24 1.15 1.75 -1.02 2,69 -1.29 79.35 2
S25  -0.56 1.41 0.58 0.15 0.00 15.78 12
S26 -0.54 1.69 0.56 -0.14  0.30 21.46 10

S27 .39 -0.57 1.20 -0.08 0.25 53.34 4
S28 .15 -0.49 1.43 0.43 0.10 52.51 5
S29 1.40 -0.52 2.00 0.47 -0.21 65. 26 3

t[2]

]

-8 -6 -4 -2 0 2 4 6
E6 29#ESHMRAINERSETE
Fig. 6 PCA scoring plot of 29 batches of Codonopsis Radix

Decoction Pieces

¥4 3598 250 mm X 4. 6 mm, 5 pm) , 45 % HSS T3 {4,354
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