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Comparative Study on HPLC Fingerprint of Lingnan Characteristics Decoction Pieces Processed
Codonopsis Radix Before and After Processing

CUI Xiaowen, LU Manjing, WANG Jinyu®, LIN Kaiting, YU Junhe, SHI Wenjing(College of Chinese Herbal
Medicine, Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

ABSTRACT: OBJECTIVE To establish HPLC fingerprint suitable for Lingnan characteristics decoction pieces processed
Codonopsis Radix and its raw products, analyze and compare the changes of Codonopsis Radix before and after steaming, and
lay a foundation for establishing quality control standard for processed Codonopsis Radix. METHODS Waters Symmtry Cis
reversed-phase column(250 mmx4.6 mm, 5 pm). The mobile phase was methanol-0.1% formic acid(gradient elution), column
temperature was 30 °C, flow rate was 1.0 mL-min~!, detection wavelength was 283 nm, recording time was 55 min. The
similarity evaluation system of traditional Chinese medicine fingerprint(2012 edition) was used for data processing. RESULTS
The fingerprint similarities of different batches of processed Codonopsis Radix were between 0.750-0.979. Ten common
characteristic peaks were selected according to the difference of raw and processed products. CONCLUSION The established
method is stable and reproducible. The differences of fingerprints between raw and processed products of Codonopsis Radix
provide a reference for the establishment of the quality control standard of processed Codonopsis Radix.

KEYWORDS: Codonopsis Radix; processing; HPLC; fingerprint
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IS FRA T AUY 120 2307 K F-(d=0.1 mg, )~
MR A A BR A F]) s XL-06A Hr 2583 AL
UM BRI 8 A R A R o
1.2 X2 AN
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TIONRBEZ R 2225, & 50T BT
Wy, FESTRA 1 RIE L, AR 2 FIE 2, AR 3 RIEA 3
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(Rl CFAEYRH A TRA ], it : FY1060B1212;
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YIRS A BRA T, 415 . CHB180118; 4% =98%).
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Tab.1 Samples of Codonopsis Radix

M it 5 H A

Al 181104 TN ZE A 240 B0y A7 BR A

1 180701 T ZAE 2 B3 A7 BR A

42 201808012A ™M 7 4 5 1 245 IR A A FR 2 )

w2 201808012A  J=JN i & 5 i 25 A3 PR A )

43 HX18B01 TR 25 B2 B

B3 HX18B01 JTARFIA R 2547 R A R

o4 1810001 T T R P2 AR R AT BR A R
4322 ]

s 180301 TR 254 BR A F

e 180701 JoINATAR IR 2R IR A

A7 180401-1 JoINATAR IR 2R IR A

78 1807003 JM T R P2 AR R AT BR A R
4322 ]

#o9 201809012A ™M 7 4 5 1 245 IR A A BR8]

#10 180704741 RS B AT BR A R
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2 FAEEHR
2.1 WEREAE
2.1 XTHREEWAEI A AL 5-7R H
AR N ER IO HR G, A ZE PR, i R s o] B g
1 mL % 0.006 2 mg #10.003 4 mg (AR, BIFEX)
FRH U
2.1.2 HHASIEE PSS RS E T
1 60 CTHE 5 h, FHTHZPm iU iRy, o
40 Hifi. WAL SA: RECE S MH K 5 g, FEEWK
E, BT 50 mL HIEEHIEMT, IMARFEE 10 mL,
A FEAREL 30 min, JH 0.22 um AL IR E S, 55 .
22 Ak

Waters Symmtry Cig JAH 8 3% # (250 mmx
4.6 mm, 5 um); i shAH R HEE(A)-0.1%H BRKE
W (B), #fJF YE N (0~20 min, 5% — 40%A ;
20~40 min, 40% —85%A ;40~42 min, 85%—95%A ;
42~48 min, 95%A; 48~50 min, 95%—5%A;
50~55 min, 5%A); Jii#: 1.0 mL-min'; Kl
K. 283 nm; MR 30 °C; HEREE. 10 L,
23 FEFEHE
2301 [UERREH RS PO RS IA RS
180701), FEZEHEAE 6 Uk, IIFFAS HAG L 7Y Fisf i) A1
AN AR B RSD $41<1%, ZEMXEERE 35 5 R AT .
232 @RS RS R S
180701)6 15y, 4% “2.1.27 Wi F )y il & Atk i i
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WSIRSEE(E 1), HH LA A 5k ik £ 5 K IE
A GE S R BREE U TE (A 2) o 10 HEEGE
SRE S HE SURIE AT VL AL JS , 2B 10 A HE
iR, S5 UL 2, Hi 2 5060 5-F8 F SRR
10 S AR BRI, DA AR PN FR IO R 6 3 i
TR 1, RS A R AXTIE A, 25
B 2, G5 IR, 10 2GS &S WA T
WA TR R 22 S 40 K, BT L 10 HIL 20 SE S48 R A7 A
—EER
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w2 10 MHK S I A EER
Tab. 2 Common peaks’ relative peak area of 10 batches of processed Codonopsis Radix
HoAH RERT/min FEG 1 BER2  FRSR3 BSR4 BRSNS BESh e RERR T FRARS RRAR O BRAR 1O xts
1 7.460 17916  68.478  43.940 44.257 35.675 48.160 6.575 37.093 61.529  117.718 48.134+30.52
2 8.709 7.999 4.326 1.214 1.042 4.139 1.141 0.676 0.952 1.317 9.872 3.268+3.29
3 9.254 1.742 4.326 5.958 2.517 0.949 3.022 3.406 3.946 3.733 10.342 3.994+2.63
4 11.055 2.511 3.965 4.016 4.420 3.435 4.366 2.001 5.235 4.448 11.119 4.55242.50
5 22.064 2.971 14.566  13.642 6.079 1.210 10.563 2.800 8.586 11.823 13.750 8.599+5.03
6 23.733 2.076 3.170 3.007 1.998 2.203 2.085 3.957 4.032 4.919 10.440 3.789+2.54
7 26.231 1.160  11.193 6.110 3.931 0.984 7.214 1.944 8.753 6.559 13.291 6.114+4.20
8 28.584 3.745 26433 27.802 14.396 4.121 22.964 16.095 26.606 31.456 47.412 22.103£13.15
9 30.465 1.950 2.224 3.915 2.355 0.756 2.841 3.667 2.643 2.672 13.215 3.624+3.48
10 43.101 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000£0.00
R®3 SHAEANRNRESHERLEREXAH

12 16 20 24 28 32 36 40 44 48 52

0 4 8
t/min
E1 10#axsEXEE

Fig. 1 HPLC fingerprint of 10 batches of processed
Codonopsis Radix
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Fig. 2 Comparison of HPLC fingerprint of processed
Codonopsis Radix

2-5-hydroxymethylfurfural; 10-atractylodes lactone III; 1, 3-9—common
peak.
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2.5

Tab. 3 Total spectral correlation coefficient of processed
Codonopsis Radix compared with common model

B AR AL Fedhs ENE LIPS
1 0.918 6 0.969
2 0.973 7 0.750
3 0.968 8 0.965
4 0.977 9 0.967
5 0.954 10 0.979
2.6 ‘L. BB ER HOH
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o328 5 ] e EAR A AR X & & B

n Vol L |

VAWM ot A T A
LA WWLA  pbind e bn JA ) LA

) AV WS e LS R

T T T T T T T T T T T T T T T T T T T T T T T T T T

0 16 20 24 28 32 36 40 44 48 52
t/min

B3 &5 R
Fig. 3 Comparison of HPLC fingerprint of raw Codonopsis
Radix
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Fig. 4 Schematic diagram of the difference of common peak
between processed Codonopsis Radix and the corresponding
raw products
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Tab. 4 Linear regression equation, correlation coefficient

and linear range of 5-hydroxymethylfur fural and atractylodes
I

%y LR [ )9y r LN /g
5% FH S y=8x10%x—6 767.3 1 0.006 2~0.098 8
EARNERII y=6x105x-5 449.8 0.9997  0.003 4~0.040 8

272 HEEMERAE  RPE “2.3.27 WM EEMER
U5 AR TR, XTI S SRR RS AR
RN TR AW 2 S eIV E oy =i g = ¥ A
i, IFTFE S EEN RSD, 455 2 Ml E R
RSD 7k 2.79%F1 1.75%, FMAAEEFHTFIE 5-
FR MRS AN AR PRI S iR M R A 250
W35,

273 fIAERISCRIES RS 2 FR i [R—HURE AR
K25g, ey, # “2.1.27 WF L&A
AT, RSN 5-¥8 FH BB A R N BRI
XTREGHIS R, AT, A BERE, ek, Tt
SRR, 5-F2 B R 5545 R PN BRI AGF- 2 [T
FAH1H 102.14%F1 108.43%, RSD ¥J<3%, W]
55 HY LRI 1 AR PN R TILAA AR [T L4, 45
R 6,
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RS SAFEREBAEAABRNNEZRARER
Tab. 5 Repeatability test results of 5-hydroxymethylfur fural
and atractylodes II1

. i/ i} b/
WA [ % : ROS/D/ s =] % 1 ROS/D/
ng-g 0 ng g 0
55116 3.124 0
5.720 4 3.195 4
5.569 6 3.1158
5-¥% B LR 2.79 | TARMERIT 1.75
54724 3.0416
5.858 0 3.103 8
57872 3.0588

RO 5-AFAMRE A A B IEG An B Bl 3
Tab. 6 Adding standard recovery ratios of
5-hydroxymethylfurfural and atractylodes III

Tl

B4 RbeE/ng A SE/pg WA E/ug FIUCRY% L RSD/%
/%
0.0228  0.0247 00478  101.53
0.0241 00247 00504  106.59
SpsF 00237 0.0247 00485  100.03
I~ 102.14 251
HME 00262 00247 00514  102.18
0.0255  0.0247  0.0509  103.06
0.0253  0.0247  0.0498 99.44
0.0051 00068 00126  110.05
0.0049  0.0068 00123  109.70
e 0.0050  0.0068  0.0122  106.53
@TW 108.43  2.02
BRIL 00056 00068  0.0130  109.79
0.0054  0.0068 00125  104.84
0.0052  0.0068  0.0127  109.68

274 FERIE  WRARESFEERBRR 5 g, &
“2.1.27 WUR ks gt It (2.27
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R E SRR 252 2021 4F 4 H 45 38 45 8 0



=T BESHEEEGENELE R0=3)

Tab. 7 Results of content determination of processed
Codonopsis Radix(n=3) ug-g!
il 5-5 HT L 5 GARNBRILE 7
1 11.722 1 2.107 4
2 1.6852 1.4222
3 1.0933 1.196 3
4 1.599 1 2.0105
5 13.943 2 4.6190
6 2.003 5 2.3261
7 1.111 4 2.038 7
8 1.2351 1.674 0
9 2.183 17 2.2209
10 4.166 1 0.7215
2.
1
0
L e o
Sl H2-B0 43-83
R
—4 L
5L
_6 [
7L e
8L

W s-BRHEEEERE O BARNERIIZEE

5 3H#E. BAXS S-EFERBEAEANEIN & E
ZETRE

Fig. 5 Schematic diagram of the difference of content
determination of 5-hydroxymethylfurfural and atractylodes III
between 3 batches of processed Codonopsis Radix and the
corresponding raw products
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