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Comparison of Traits, Root Extract, Platycodin D Content and HPLC
Fingerprint of Platycodonis Radix from Different Habitats
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(1. Nanjing University of Chinese Medicine, Nanjing 210000, China; 2. Jiangsu Institute of Food and
Drug Control, Nanjing 210000, China)

[ Abstract | Objective: To identify the traits of 58 batches of Platycodonis Radix samples from 10
provinces and cities, determine the content of root extract and platycodin D in the samples, establish and compare
their High Performance Liquid Chromatography ( HPLC) fingerprints. Method: The content of platycodin D and
the root extract in Platycodonis Radix was determined according to the determination method in Chinese
Pharmacopoeia. HPLC fingerprints of Platycodonis Radix were determined by High Performance Liquid
Chromatography-Evaporative Lightscattering Detector ( HPLC-ELSD ) method and gradient elution flowing form.
Result; In these 58 batches of sample, the surface color in 2 batches, size in 7 batches, and section characteristics
in 11 batches did not comply with the requirements in pharmacopoeia. The content of platycodin D and root extract

in 58 batches of Platycodonis Radix from 10 provinces or cities was determined, and the total failure rate of the root
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extract of Platycodonis Radix sample and platycodin D was 36.20% . A total of 17 common peaks were found in 58
batches of Platycodonis Radix. The content of extract and platycodin D, as well as HPLC fingerprints in
Platycodonis Radix samples from Sichuan province showed high similarity, and these above three aspects showed
low similarity in the samples from Chongqing and Hunan province. Cluster analysis and comparative study of the
traits, root extract content, platycodin D content and HPLC fingerprints were performed on 58 batches of
Platycodonis Radix from different habitats. The results showed that there was no positive correlation between the
content of extract, platycodin D and HPLC fingerprint similarity, but the difference in content of extract and other
components in the samples was related to the characteristics of the samples (skin). Conclusion: The identified
traits, the determined content of platycodin D, root extract and the established HPLC fingerprints can provide a

more comprehensive, authentic and representative reference for screening of high quality Platycodonis Radix,

revision of the Chinese Pharmacopoeia and quality evaluation of Platycodonis Radix.
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Table 1 Platycodonis Radix sample information

ENa)

g2 M Sy = % AE I [} :

RN S A KA K 4 i [A] 77 Hh RN

SI #Zi# FEH ILTE 141016130818001 2013-08-18 [N PHAA ZHFEFLIC KMEFEA, AR 0.5 ~1.2 em, HAlh
FAE S IF G 25 B

2 UM RERK 140921130910011 2013-09-10 WA EREA RN T R VR, HADRRAE £ 5 25 B

S3 M F 141021131102049 2013-11-02 1l P4y il ik B AL 35 & 25 e

sS4 Bk £ 140721131026082 2013-10-26 1L V4 45 M 4t L 2= A7 S8k B A a2

S5 M £ 140827130718004 2013-07-18 WP EMEKE SRl A2y e

S6 it R 140830131103007 2013-11-03 (1 P48 vy 3k L PH IR S 7 & 25 8

ST UM RERE 140428130810036 2013-08-10 L PY4 K F AL AR 7 TFG 25 U

S8 i KEE 140429131005001 2013-10-05 (L PE4 & & B B0 B O A TG 2 I E

S9 i K 140822131103002 2013-11-03  INPEE TR ETT R 5 18 3 & 25 e
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A
S12 Zhk L 140224130627020 2013-06-27 B REBaal s Fediize
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SI13 iRA R 140524130908085 2013-09-08 IIPGAEBE)I B R S HmME a2 e

S14  Zift kR PUjil 510724120613036 2012-06-13 U JI| 44 4 B H#Z0.4~1.5 em, HALAFRIE X5 A 2
JL R R

S15 5 FEHE LHY10140097 2012-10-14 Py Ji| 45 B B TF5 2 I e

S16  Zith KEHE 511781120720161LY  2012-07-20 P4 )i 45 J5 G BLHE 3% & P62y e

S17  #iM FERE LHY10120092 2012-10-12 Py Ji| 45 i 5 B FF6 2 e

S18  Zik P 5001190391YC 20120725 FRE)I = R AR EHA2 0.7 ~3.5 em, HAl 5 4F 454 245 st
e

S19 ikt K} 500114YC0601 2012-10-21  F BT 24 VL X 2 ) 420 55 FE A F 3B R w0 T R R TR €, H Al
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2 WL E
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25 L 5
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o, HAD R AE I 75 15 25 S L

825 Mt £ R 341103120820046YC  2012-08-20 22 #4445 6 1L 21 1) TEA 25 MR
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F b
S28 WA kK 341222201207023YC  2012-07-15  Z#AE KRB ZEUR R 900, HARRAE 2545 & 25 Wl
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S30 ikt K 341182120816030YC  2012-08-16 2 4 W LTI il 32 FRL AR U TF a2 e
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25 L A W A S fR B8 B ) B AH X 0% TR RSD By <
3% , Iy ik A R A,

P AR VA W 2. 3.1 BT AR I (3 S 1 I
135 58 HEAL A AL B 48 S0 B S, S A E R
Z2 DL A I b 2 €8 5 i o 1S A LR T Y R
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Table 2 Platycodin D content and HPLC fingerprint similarity calculation
- 5 By R H D HlinC EF‘E*:%SE gy Py By AT D HliTjC ?‘F’Téﬁ(

/% /% el AR )2 /% /% Pl i A AL 32
S1 1yt 16.2 0.28 0.857 S30 13.6 0.09 0.954
S2 16.5 0.18 0.743 S31 28.9 0.29 0.386
S3 15.6 0.15 0.912 S32 39.5 0.10 0.911
S4 16.3 0.18 0.833 S33 17.1 0.16 0.915
S5 22.4 0.21 0.922 S34 14.3 0.25 0.750
S6 14.5 0.17 0.725 S35 15.5 0.13 0.978
S7 17.5 0.22 0.901 S36 A 17.3 0.18 0.849
S8 26.0 0.14 0.858 S37 24.8 0.16 0.915
S9 17.8 0.13 0.910 S38 16.4 0.19 0.885
S10 33.4 0.27 0.353 S39 19.2 0.08 0.938
S11 18.2 0.26 0.917 5S40 17.8 0.11 0.886
S12 13.7 0.10 0.953 S41 20.7 0.07 0.937
S13 27.0 0.19 0.985 542 pagta) 16.2 0.07 0.854
S14 o il 20.4 0.12 0.954 543 il 19.9 0.12 0.475
S15 21.4 0.32 0.823 S44 16.5 0.12 0.894
S16 22.4 0.21 0.962 S45 16.5 0.12 0.911
S17 19.8 0.32 0.803 546 AR 27.8 0.20 0.892
S18 =R 12.9 0.16 0.946 547 19.7 0.16 0.867
S19 24.4 0.08 0.536 S48 HoNE) 22.9 0.17 0.989
S20 20.7 0.20 0.357 S49 16.2 0.13 0.893
S21 18.0 0.10 0.915 S50 23.5 0.20 0.957
522 17.4 0.13 0.948 S51 14.1 0.15 0.922
S23 Hf 31.3 0.10 0.870 S52 21.4 0.24 0.977
S24 LR 29.2 0.09 0.904 S53 14.5 0.35 0.957
S25 21.4 0.28 0.982 S54 18.6 0.25 0.937
S26 19.6 0.25 0.975 S55 18.9 0.18 0. 840
S27 22.9 0.16 0.893 S56 19.3 0.16 0.962
S28 27.9 0.10 0.935 S57 18.0 0.17 0.922
529 18.1 0.29 0.912 S58 29.6 0.11 0.920
2
l \ s
1 7() 9 1214/ 17
1l 35 LT
0 10 20 30 40 350 60 70 & 90
t/min
1 #4 HPLC >t B {5 40iL

Fig. 1 HPLC control fingerprints of Platycodonis Radix
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SR E 3 4t (S17, 815,
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Fig. 2 Summary of HPLC fingerprints of Platycodonis Radix

S53), B 43 BUAE 0.32% ~0.35% , 7 #1435 A Y
JNAEDCIEE (2 #it) , W pg & MO s i A 24 D &%
MG AY 6 fit (S42,S41,819,S39,S24,S30) , i &
SELAE 0.07% ~0.09% , 7= #5353l h == BE 48 Tl 71
e o B CEIRW X e T B L
B EIR X LB WL, 1 6 #LRFE A 2015
AR 2 B ) e TR A SRS A R D A D
T 0. 10% W , NG 4% 30 10.34% X b H
.67 -



53 23 B4 24 ) RESSEARFRE Vol. 23, No. 24
2017 £ 12 A Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2017
251
20 |
£
4 =154
| :
3 7(s) 10
A A 54 ]
dv | . TN B I—| I—‘
0 10 20 30 40 50 60 70 8 90 0 | e . |
0.4 0.6 0.8 1.0

t/min
ALXTRE B REARE B 52, RSB K330 KT BERS AR Dy 4. A
BT Dy37(s) . AEM T D
3 HEHEMMESXERAK HPLC

Fig.3 HPLC of sample and mixed reference substance

12.5 1

10.0 - /

7.5

Hik 1
|

5.04

2.5-/

00— t 1 y '_I
10 15 20 25 30 35 40

BN 1%

4 RHYSENBIH
Fig.4 Distribution of frequency of extract content
R, LB S 3 M5 R E =R 6 Ay
P& 2015 AR R B 24 8 ) fili i, ORS BE R Y D B
— BT R AR R TE R AR 25

10

8 =

I IRV
[=a]

Lot

0.0 0.1 0.2 0.3 0.4
Rl 2 HD/%
ES5S ®HEEEDSENHLSF
Fig. 5 Platycodin D content frequency distribution

5 4 HPLC 4§ 80 &1 35 #H LR 7E 0. 353 ~ 0. 989,
BIE S 0. 863, 4 %8 73 Aii WLIEl 6, #HLEE K T 0. 500
1A 4 4t 53518 810,520,831 ,843 54 i, Ho 4351
PEHIPEE IR B R A B Z R TR
WA A IR T . HYR S19 5 A A 25 b4 AR L BE b B
i, 0.536, F5 20 AR AL B A /= 0 AT 3 Ik (S48,
S13,S25) , AHALL BE 7E 0. 982 ~ 0. 989, 7= Hh 43 1| Sy 7]
mMAEBE AR NE ZRE L.

- 68 -

HIMULRE
B 6 HPLC 55 EEHEMUERE T H
Fig. 6 HPLC fingerprint similarity frequency distribution

DO = N 7N E (0 = I B 1 R/ € B N
2015 A7 R 24 B0 FR AL R AR 5 ANk
BIARFFG 2015 AF iR (v [ 25 30 348, Yo B 35 2
R oS3 AT R R AT RS AR A A B Y 22 )
JIT 2% B R 1 oK 22 5

B B S RS B R D ONNAS S AR
— 2, AR R ST AR, 4 S32, 823, 858, 824,
S28,S8 FHE i, K AERS B v 2 R W S O A 54
BT D & S IE W OC &, HoAh 5l 43 1y B AR T B
PR STER S K R I AR D E e A
air HPLC 4 20 (&1 3% A8 oL B B A — 22 &, 4n 810, S31
SRR A5 B i 22 5 PR R 3 HPLC 48
S B 1S AR AL EE 538 A AN BLIE A G

K F SPSS 19. 0 Xt 58 HbA% A AF i (132 Hh 1 A
FE R D B & HPLC $8 20 P 3% AR AL 8 5000 A v Ak
Ja AT RGE R AT, 0l 45 58 AR AERE B R 15
RhRT oy =2, — 24832 5 —2%.S10, 831,819,
S43 820 45 = BRAT IS AL IR . WL T,

LB 25 (810,831,519, 843,520 ) £ &
8 B FOLPERAAF G50, W3R 3, Ttk 5 HE A o
B AAE G 2015 48 jg B 2 8 ) B E 5 BR S19
SR AN 4 b SRl (KRS FE R D i)
B84 2015 AR r [ 25 ) #1E L {2 HPLC 45 20 &
TR RL R S A, 6 PR R B, G 5 LA AR
IR B WL, H AR e BB B IR LA

XF LT BB 35 (R) & B, 254 5 9 HPLC 45
SUEIE T 1,2,4,14,17 S AL, BR 19 55 H 4 4
AR ARSI D W (7 50 ) R, WL 8,
Wk B B A S P A B A B R 22 SR LR (B2
W) BEA—Emsgm, REGRI AT D & &
B B A o 25 S KT AR i B B €8 25 R

HI A SCH 2,4 5 06 43 5] O i AR B K R AR R
1D, ZWFR BB R D, SHEEEI DY



55 23 56 24 ) PESSBEAFFRE Vol. 23, No. 24
2017 412 A Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2017
0 5 10 15 20 25 N
1 )
2

\LL 1 4 14 17 s10
1= $31
T ) 843
1 . A b S19
i I S ] l .A}J\,\ ol .l R
0 10 20 30 49 50 60 70 80 90

f/min
R % B 43

7T BEBREIWTRRKXER

Fig. 7 Cluster analysis tree of Platycodonis Radix

HAHUR AP % LR PR T v 2
R 22— A ELRS R R 2O RO O

R3 HENEHEREERTFAD

Table 3 Sample measurement data and their traits do not meet item

8 # & (S10,S20,S31,543,S19 5 ) HPLC #5404
Fig. 8 Sample(S10,S20,S31,S43,S19) HPLC fingerprint

Je BORE R AT B LR b R A A A Y 28 3805 T
R A H— 7 B4 A, T 2015 4F g € e [ 24 i) o
DARSBE A DS — o 1 O 5 I AR B0 , A3
i 5 R 24 4 o, AR SR AN T o S A TSRS A 5 A
HEF A INAS BE S B AR S D, 3k P Ak s 3 B
T 1D , SOAS G AR HPLC 45 8081 X — 30T,
DA B 4 AT L 52 A2 ) A A

3.6 HAEMERSN S8 HASHAL S P IR B
BN MR fe i 23. 8% i1 R A R AR 17. 6% ;1
R H D 55 Y1 s 0.24% , 1 1 4 B fiK
0.12% ; HPLC i 9C & 3% AH Bh B2 O 31 B9 45 fi
0.934, i fie f§ 0. 740 (el T H Ol & 1 = o & o
ol FOle A B — U RE o O T LR #) , L3R 3. 25
A LR, AR A AR i R L ) i RS AR D
i X HPLC 35 S TR AU =38 By IR
W B A AR b = PR

G 7= By % L H D/ % HPLC & 8 35 AR o) PR FF 5 5
S10 TR =Y 33.4 0.27 0.353 Bz FR AR 38 Ry A,
S31 AT ET 28.9 0.29 0.386 B R H AR I RUZ AR
519 R IX 24. 4 0.08 0.536 Bz AR Ay A
S43 ) 7 44 B VR T 19.9 0.12 0. 475 BB ANAHR Ay B A
$20 GIGNTRSITEES 20.7 0. 20 0.357 i H A
4 itig iz i WrvEr , HPLC 45 0181 35 AH B0 R AR | =l A e

4.1 PR S8 HERSHERE AL P 2 LR A EE,T M
RN VL LT I 47 AR AS A5 45 2015 47 i € A [ 24 4L )
BUSE 5 11 Atk Wy if 4 Ak (R 30 B 0 B IR ) A4 & 2015
AF R [ 25 1) BLE R B S45 5 PR A B i R B
N ORI R EIR MY S P E T, UK
855 PN Tl , R A A R R R R B

D p o3 5 HAL o 35 22 S HOR

W5 R B, BRE VRN A5 G BLE (EATS A A A
HER MYy 5 05 S AL & HLE A L8 il A
19, HONEF 2015 4 i € [ 2 i) PopR il o 2 AT R
7&, Bl ik — B AR5 AR5 & o S B R,
AR e R S A B 24 4 o 5t A3t Bk 32kt 100 Bt A6 24

- 69 -



55 23 555 24 ) RESSEAFFRE Vol. 23, No. 24
2017 £ 12 A Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2017
MRS % K Hs (4] FR¥E,EB,IUMM, 4. HPLC 0 5 65 45 A 7] 3

4.2 Bl EEREYE D Fa S8 HtFEM PR
WIARGHEFN 29.31% s FEFEE4F D & A A% %
H10.34% R Y FEBRAT D SR ARG RN
36.20% , B A LA I bR o 4] 58 HEAE i rh gl A
3WMAGH . BRI D WS EEINZ 2R E
M G017 1, (b BRER B AR A ) AR AR R, SR i
], AN ) 4 p T R AR A A AR 1
B2 T SR AT BR SR WA HsF ] %) 45 361, LA B B8 — 24
WA T8 7 125 SF DR E A A5 24 41 B i

4.3 158 HPLC #5 & B35 K588 HPLC 45 50 &%

AHRLEA 4 41t <0.500,4 It 7E 0. 500 ~ 0. 800, }t 8

b PR % M A 0 T R /) s A T R 2 S K S BUME B

BAR, AR R AR AL B Ry d . T 2 4R SR R —

FPERG AT G b %8 T B, WOnT R b 3l i 4 o o —

JIL 3 R A ) 24 b O A AN A2 TR B T A o

ML BE HPLC 48 805 X — 30, LA 42 T | 5L 50 Ml

5 A 4 T

F AIF 5 45 2R AT R0, AN [R] 7 b 22 8] MR — o 1

25 AR Z R Y RS D A 2 R

BER AN [R] 7 Hb A 158 24 64 BT 55 4% Lo KBUM TR] (B 7E

HATMARKER . RSN, 15 R

JE it S £ Rt AT L A7), AT e K ek X5 B 5 o A% R 19 A=

kB 5 e A B a3 Y e DA 7 AR b R 2

PEo ARBRFE TN E R Y R D SR K

ST HPLC 5 80 B3, DL K =35 Kotk i b 4

5%, At 38 O 5T A A 2 b4 B iR b [ 24 i)

PRE R A& 1T DL S i B B s vE A 4R it — @ = %

S

[ &% k]

(1] ERHGMEG S pe NRICME M. — 3 M].
650 b [ BE 2 B i iRt 2015 :277.

(2] XUBE,ZE4R BB % R A =5 1 2 A K 2
PRIEVERE 58 2 e [ )], 3 MRl oK 2% 2% 42, 2013, 35
(2):221-228.

(3] Z=sm, pREUR KBS, 55 b 24 98 S0 B3k B i e
Kok R JE 7 R[], th 25,2013, 44 (22)
3095-3104.

<70 -

[5]

[6]

[8]

[9]

[10]

[11]

[12]

[15]

[16]

[17]

B ATE S H 2R A B A D S ()] IR R
25 K244 ,2007,31(6) :501-502.

Gt 1l 5RO HERUHE A AN ] 7 i ARG A b RS A R
D Kb M [ J]. ZRIE 25,2014 ,18(2) .
246-249.

TS ¥y e B, B TE . R W] 7 b A A 2 B RS
SOB T RIRS AR A D R E [T]. R 2y, 2015,46
(11).:1682-1684.

R X M, AR A5 RS ARG e RIO8 A A S 1R
BT[], R 26,2007,29(9) :1341-1343.

Wi ¥, kPR Ve . G A A T IS 48 S0 3 B LR O
[J]. k2522 ,2015(8) :26-28.

ZE R X, 2R [, ARG RE Y s 0B AR 95 S
TERFFE[J]. 2y ,2007,29(9) 1 1341-1343.
B, O A A R AR S R )7 A R )
HPLC $8 203 LR 5e [ )] i R B2 R —rh B2
2 A4k ,2015,17(5) :1000-1006.
ZEOCKE, LW, Tl RL, A% RS BERY HPLC-ELSD 45 &
FUEWTFE LT ] v I 92 86 07 ) 27 44 31,2011, 17 (22) -
50-53.

BER, M, WO AR, SN TR 7 MRS R 24 A
HPLC 58Ul e AR D S @ w5 [J].
A #5,2010,32(4) :529-532.

U, 2B Z AR bR ER G PR T RO [ 7 DR B 2y
P BRI ] VLR AR B 7, 2016 ,44(6) « 389-393.
WANG C,Schuller L G B, Lee E B, et al. Platycodin D
and D, isolated from the root of Platycodon grandiflorum
modulate the production of nitric oxide and secretion of
TNF-a in activated RAW 264.7 cells [ J]. Int
Immunopharmacol ,2004 ,4(8) : 1039-1049.

Shin C Y, Lee W J, Lee E B, et al. Platycodin D and
D, increase airway mucin release in vivo and in vitro in
rats and hamsters [ J]. Planta Med, 2002, 68 (3):
221-225.

I, AR SR R R S R 9 5
LJ]. P25 25 3 5l R ,2009,25(2) :37-39.

BLL R AR A RO TR [T ] e B,
2013,28(11) :2412-2413.

[REHE BSEM]



