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[ Abstract | Platycodonis Radix, which was first recorded in the Agriculiure God ’s Canon of Materia
Medica. It is a multi-functional drug with a wide range of applications. The processing of Platycodonis Radix has
been recorded as early as in the Jin dynasty, and has a long history of processing. Today, in addition to the
washing, cutting and stir-frying with honey, there have also been more than 20 kinds of processing methods, such
as stir-frying with wine, stir-frying with bran, stir-frying with Lilii Bulbus juice and so on. The ancients believed
that Platycodonis Radix could enhance the effect of diffusing the lung, promoting pharynx and relieving cough by
processing. In terms of the chemical compositions in Platycodonis Radix, more than 100 compositions, like
triterpenoid saponins, flavonoids, phenols, sterols, polysaccharides and polyacetylenes, have been isolated and

identified from it. Among them, triterpenoid saponins are the essential compositions. In addition, Platycodonis
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Radix has the pharmacological effects of expectorant, antitussive, anti-inflammatory, anti-tumor, etc. The
medicinal ingredients of Platycodonis Radix are mainly triterpenoid saponins and polysaccharides. Among them,
triterpenoid saponins have diverse biological activities, which lead it to be one of the hotspots of current researches.
Platycodonis Radix has a good role in promoting lung and removing phlegm. After being processed, its medicinal
effects are enhanced. It is complex and diverse in compositions of Platycodonis Radix so that has rich
pharmacological activities. On the basis of sorting out the literature, this paper discusses the processing history,
chemical composition and pharmacological effect of Platycodonis Radix, in order to provide reference for the special

processing and modern research of Platycodonis Radix. Furtherly, it provides a theoretical basis for the research of

its processing mechanism and quality control.

[ Key words ]
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chemical composition; pharmacological effects; characteristics decoction pieces
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Table 1 Processing methods of Platycodonis Radix in ancient literature
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Table 2 Processing methods of Platycodonis Radix in Chinese Pharmacopoeia and various local standards
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Fig.1 Maternal nucleus structures of triterpenoid saponins in Platycodonis Radix
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Table 3 Triterpenoid saponins in Platycodonis Radix

%<2/ aFR MxaFRE R R, R, B S50k
i A ¥ 35 9 ( platicodigenin ) CoH,5 0, 520. 71 H H S [78]
H4% 5145 1 ( platicodigenin methyl ester) €, Hy O, 534.73 0 CH, s [78]
AR A (platycodin A) CsoHy,y 0, 1 267.37 Gle A7 S1 [79]
platycodin C CsoHoy Oy 1 267.37 Gle A8 st [79]
platycodin D CyHyOy 1 225.34 Gle A4 si [79]
platycodin D, CesH 2053 1387.48 Lam A4 S1 [79]
platycodin D, CoHyy O3 138748 Gen A4 st [79]
platycodin 1 CsHyOy 1 239,32 GleA A4 st [80]
platycodin K CsoHyO5 1 281.36 GleA A7 si [80]
platycodin L CoHyy 05 128136 GleA A8 st [80]
BB B( platycoside B) CsHg Oy 1135.26 Cle A5 st [81]
platycoside C Cs, Hgg O, 1 135.25 Gle A6 S1 [79]
platycoside E CoH 205 1549.62 Al A4 s [79]
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platycoside F C4rHyg0s 961.11  Gle A2 st [81]
platycoside G, CsoHog O3 1 285.39 Al A2 S1 [82]
platycoside K CypHg Oy, 844. 99 Lam H S1 [83]
platycoside L CypHg Oy 844.99 Gen H S1 [83]
PSR T D ( deapio-platycodin D) CoHg 0, 109322 Gle A3 s1 [79]
deapio-platycodin D, CssHyy 0, 1255.36 Lam A3 S1 [79]
deapio-platycodin D, CsgHoy Oy 1 255.36 Gen A3 S1 [84]
deapio-platycoside E CesH s 05y 1417.50 Al A3 S1 [79]
2"-0-Z, 1k i 7% 2 AF D(2"-0-acetyl polygalacin D) Cs9Hgy 0y 1267.37 Gle A7 S1 [79]
2"-0-Z B FEASHE K D, (27-0-acetyl platycodin D, ) CesHigs 034 1429.51 Lam A7 St [79]
3"-0-acetyl platycodin D, CesHips034  1429.51 Lam A8 S1 [79]

30-B-D-ME W A A ORE RS A B I B (37-08-D-  CyHy O, 682.85  Gle H S [85]
glucopyranosyl platycodigenin)
3-0-8-D-glucopyranosyl platycodigenin methyl ester CyyHe 0, 696.88  Gle CH, st [86]

3-0-p-D-B A5 = B MBS MR T BB (3-0D-  CuHpO, 85902 Lam  CH, st [87]
laminaribiosyl platycodigenin methyl ester)

3-0-B-D-Ji L~ F S B 53 45 0 71 (3-0-B-D-gentiobiosyl  C, Hy 0, 859.02  Gen CH, i 187]
platycodigenin methyl ester)
polygalacin D CsHy 0y 1209.34  Gle A4 2 [79]
polygalacin D, CesH 203,  1371.48 Lam A4 S2 [79]
platycoside D CeoH,y, 04, 1 533.62 Al A4 S2 [87]
platycoside G, CaHip0sn  1371.48  Gen A4 2 [80]
platycoside H CigHogOse  1239.36  Gen A3 $2 [83]
platycoside 1 CoHiOss  1401.50 Al A3 $2 [83]
platycoside J CoHgy 0y 1077.22  Gle A3 ) [81]
platycoside N Cs3Hg O,y 1107.25 Gen A2 S2 [88]
2 35 R ( polygalacic acid) My Og 504.71 H H s2 [78]
2"-0-acetyl polygalacin D, CesHi0s034  1429.51 Lam A7 S2 [79]
3"-0-acetyl polygalacin D, CesH0403,  1429.51 Lam A8 S2 [79]
3"-0-acetyl polygalacin D CsoHgy Oy 1251.37 Gle A8 52 [79]
3-0-B-D-glucopyranosyl polygalacic acid CyeHsg Oy 666. 85 Gle H S2 [85]
3-0-B-D-laminaribiosyl polygalacic acid CoHgO 82910 Lam H $2 1897

1 JE-3-0-B-D-Mle 14 ] 45 B8 9% I 5 58 4F (methyl-3-0-8-D-  Cy, Hy,0,,  680.97  Gle CH, s2 187]
glucopyranosyl polygalaeate )
methyl-3-0-8-D-laminaribiosyl polygalacate CiyHyg Oy 859.18  Lam CH, 2 [87]
Fi#HT2 A (platyconic acid A) CoHoyOr  1239.32  Gle A4 H 3 [90]
platyconic acid B CoHyy 03  1281.36  Gle A8 H 3 [80]
platyconic acid C Cs, Hg, 0,5 1107.20 Gle A3 H S3 [80]
platyconic acid D CsyHgy Oy 1 149. 24 Gle A5 H S3 [80]
platyconic acid E CsgHy, 05 1 269. 34 Gen A3 H S3 [80]
platycoside O CouHyO0p  1121.23  Cle A3 CH, 3 [81]
platycogenic acid A €0 Hq Oy 534.69 H H H s3 (87]
3"-0-acetyl platyconic acid A CsoHy, Oy 1 281. 34 Gle A8 H S3 [91]
methyl-platycogenate A CisHy 05 1269.34  Gle A4 CH,  s3 [87]
platyconic acid A methyl ester CoHpOy  1253.33  Cle A4 CH,  s3 [92]

- 195 -



5526 5 2 ) RESEAFERE Vol. 26, No. 2
2020 4 1 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2020
k3
(&) aFRX MXAFRE R R, R, # S0k

dimethyl-3-0-B-D-glucopyranosy! platycogenate A CyHe Oy 725.01  Cle CH, CH, s3 [87]
methyl-2-0-methyl platycogenate A CoHy 05 1283.38  Cle A4 CH, s4 (87]
dimethyl-2-0-methyl-3-0-B8-D-glucopyranosyl platycogenate A C3Hg, Oy 738.91 Gle CH, CH, S4 [87]
platycoside M-1 CyeHsy Oy 678. 82 Gle H S5 [93]
platycoside M-2 CyyHp, 0y 957.07 Gle A2 S5 [93]
platycoside M-3 CoHg0p  1089.19  Gle A3 S5 [81]
KRR A P (platyconic acid A lactone) CsHggOpg  1221.29 Gle A4 S5 [87]
platycogenic acid A lactone CyoHy, Oy 516. 67 H H S5 [92]
platyconic acid B lactone Cg3 Hog O35 1 383.43 Gen A4 S5 [91]
deapio-platyconic acid B lactone CosHpp0p 125132 Gen A3 S5 [94]

3-0-B-D-glucopyranosyl-28, 12a, 16, 23, 24-pentahy droxy-  C;3HgO 5 698. 83 Gle CH,OH S6 [95]
oleanane-28 (13 ) -lactone

3-0-8-D-glucopyranosyl-3-8-D-glucopyranosyl-28, 12« 16a,  C,He Oy 844.98  Lam  CH, S6 [95]
23 a-tetrahy droxy-oleanane-28 (13 ) -lactone
platycogenic acid B CyoHye Oy 534. 69 COOH H H S7 [79]
platycogenic acid C Cy9Hys 06 504.70 CH, H H S7 [87]
platycosaponin A CyyHes 0y 828.99 CH,  Gle Cle s7 [79]
platycodonoids A €y Hyg O 474.68 H H S8 [85]
platycodonoids B CasHse Oy 636.82  Cle H S8 [85]
16-0X 05 B 5145 D(16-0X0-platyeodin D) CoHoO0  1223.32  Gle A4 S8 [79]
platycodon A CypHeg 06 828.99 Gle S9 [96]
platycodon B Cy Hgg Oy 798. 96 Xyl S9 [96]
ri-O-acetyl platycodigenin methyl ester CyyHyg O 660.85  CH, S10 [78]

s Al -Gle®-Gle®-Gle; A2. -Ara®-Rha; A3. -Ara’-Rha®-Xyl; A4. -Ara® -Rha*-Xyl?-Api; AS. -Ara’-Rha (3-OAc ) *-Xyl; A6. -Ara’ -Rha (4-OAc)*-
Xyl; A7. -Ara®-Rha(3-0Ac)*-Xyl*-Api; A8. -Arap® -Rha(4-0Ac)*-Xyl*-Api; Glc. % 4 ## ; GlcA.

Bl 5 Api. frBl ; Lam. B A — 0 ; Gen. JEIH = (k4,6 [7]) o
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Fig.2 Maternal nucleus structures of flavonoids in Platycodonis Radix
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Table 4 Flavonoids in Platycodonis Radix

%<2/ G2 s W £ DG s a1 B HE B S0k
platyconin Ce3Hyy 05, 1423.14 R, = Glc®-Caf*-Glc®-Caf*-Glc®-Caf, Gl [87]
R, = Glc®-Rha

delphinidin-3-rutinnoside-7-glucoside CyH,y 0 694.68 R, =GCle,R, = Glc®-Rha cl [97]
(2R ,3R) -tanxifolin CsH,,0, 304.25 R=H G2 [87]
flavoplatycoside C,;H3, 044 612.53 R = Glc®-Rha G2 [87]
Wit B2 22 7-0- i B BE 1T ( quercetin-7-O-glucoside)  Cy HyO) 464.38 R, =Clc,R, =R, =0H G3 [87]
luteolin-7-0-glucoside C, Hyy0 448. 38 R, =Gle,R, =H, R; =0H G3 [87]
quercetin-7-0-rutinoside CyyHyo O, 610.52 R, =Glc®-Rha,R, =R, = OH G3 (87]
apigetin-7-0-glucoside Cy HyyOyp 432.28 R, =Gle,R2=R; =H G3 [87]
FE3EE apigenin CsH 04 270.24 R=H G4 [87]
AP Z luteolin C,sH,,0, 286.24 R =OH c4 [87]
5 & tangeritin CyoHyy 04 372.37 R, =R, =R; =R, =R; =CH; G5 [98]

T« Cal. W MERESE

2.3 WmRLEY BRAEYTZAAE TR
HR TR K b 384y o Mazol 25" F| Ffl TLC F1 HPLC %
AR A 8 0 1 B BB AR AT 43 AT, A5 ) A R i
R 25 12 Fh iy g A ol 2 5 R R 2 J AT A4 . Lee
a0 R R AR A 7 T B [ A7 T - 2T (80 2) TR IR
Yoy B AR ) 2 At Sk L A . WS,

x5 HENBBRELERS
Table 5 Phenolic acids in Platycodonis Radix

o XM SR
(&g 43 F = T S
3,4- " WA LR (3,4- C, H,0, 208.21 [99]
dimethoxycinnamic acid)
W Ak ( caffeic acid) CyH, 0, 180.16  [99]
23 512 ( chlorogenic acid) Ci¢Hi504 354.31 [99]
W] 32 % (ferulic acid) C,oH,, 0, 194.18 [99]
S B R (isoferulic acid) CyoH,,0, 194.18 [99]
- 13 3K R ((a-resorcylic  C,H O, 154.12  [99]
acid)
75 % %2 (homovanillic acid) CyH,,0, 182.17  [99]
3-¥% 3 R (m-coumaric acid)  CyHgOj 164.16  [99]
432 3 N FER (p-coumaric acid)  CoHgO4 164.16 [99]
X O R B M (4- C,HGO, 138.12  [99]
hydroxybenzoic acid)
2-hydroxy-4-methoxysalicylic acid ~ CgHgOy 168.15 [99]
2,3- R FEIEWP R (2,3- C,HO, 154.12  [99]
dihydroxybenzoic acid)
coniferyl palmitic acid CHy,p 0, 418.61  [100]
coniferyl oleic acid CpsHy O, 444.65 [100]

2.4 {EEAGY MTREREEDLSHZH
HEEE AL & W, gk 5 S B, g-4% 1 BE A e R
[ T

2.5 ZHE RS S A RS A AR (R
WAL B8 ) A 2g B, © BT AR 45 R 0 A R BE R OB
GF2 ~ GF9'"™" |

2.6 RMEMAGY MRBEUIMESTHESH
Pt , 3¢ 22 AT, lobetyolinin, F5 B HHF A VRS B e
B Hoeh 58 2 B L 56 2 B F A lobetyolinin 2
TR 0 ) B AR 22— S5 REAZ WLIE 3,
LEWIEILER 6,

OR,
R, — — P OH
OH
B3 HERRRELSUNENTZR
Fig. 3 Maternal nucleus structure of polyacetylenes in

Platycodonis Radix

2.7 Hfh BRI EEIK K B 2N
SRR EAC S WA AR A 5 LR I
K ML R S, RO SE R IR AR R &
DA 18 R LR , Hrh AR 1 Bl A A Qg
Ao R RO T e ) e 28 AL R ——y- R T
Mo TRILAEN™ KA GC-MS H A PSR 4 4 il
AN BIR I 75 Rk S, B E A 21 R 2
TEAAE TP S TR T M 43 Ol BB v A R
T WLITCE BEAT T 40T , & BURS R o 28 /0 5 5 5
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Table 6 Polyacetylenes in Platycodonis Radix
L& ¥ ARXT 43 T B AR K 2% 3k
562 B (lobetyol ) C,H;50;4 234.31 R, =CH=CHCH, (&) ,R, =H [102]
4% 2 M4 (lobetyolin) CaoHag Og 396. 43 R, =CH = CHCH, (2 X) ,R, =Glc [102]
lobetyolinin CyH,, 0, 537.81 R, =CH = CHCH; ()2X) ,R, = Gen [102]
T BB A (platetyolin A) CyoHye Oy 394. 41 R, =CCCH;,R, =Cle [103]
platetyolin B CaoHag Og 396. 43 R, = CH = CHCH, (JfizX) ,R, = Glec [103]

BB VB SECHLOCER , B B VRS R .
3 HEEM
3.1 B VBN RS BER R B AL IR 2y, XA
I7 SRR IR A S5 R N 20 T S E PR T W
o RARZEE BRI O AN T P il ) AR A 3 4T 4
WAL IRAE P LE 43 BT, R IR LA Jod 355 1) 4 9% L
WA, HL= A [ VR 22 5 A 3 45 A A A R
BINZAE 58 55 SRS B R D & A B IEM G
Giio Behazm " BF Y KBRS B K 4R R A 0 AR
3.2 PR WP R IR AN L RE A A SR
W W AR T EL BE U7 SC AU RPN 5 AR 4R U
) 2H AT IO 8 Mg JUK B 5 | i 9 R 300, O A 41
il S P S A A S R, [ I A R A I M R
y-T PR (TFN-y) AR AR A4 (LXA4) B, 6]
P B PE T 40 (Th) 1/Th2, 3§ 38 55 ALK Y
LXA4 i LT Gy 2 #4006 AR T BOPE o B 2
15 26 TN A S R i A A e S DA
TR BRI T L LAY 98 E I B0, AL AT RE 2 1 i b
il 2 T 6 M AR A B 3R 3K R S BN i TR B 2 2
PR R S R TR A B IO 4 2 AL R R
T H A2 4, L HA 3 M -HOC R, R KA
P OB RE AT R06H 7 A% e 1k ik U4 9w 5 (ILTV)
FEI L YA R
3.3 BUICME RS BEE R CAT LB Lk A A 1
ARV, el 0 A g i N 0 B i I 2 25 A Y
K HEALH AT BE 2 O A AR A D RE S 0 I i e
AN AR R 5 A A T g
W, A R TR IR U T B 36 1 32 2RSS 2R A
RCHN ), AW TN % B A W, DA T S BT
JERY B
3.4 FRIMBE FRRALSE MBS THE 2 R
AR PR R SR, ¢ B 7K 0 £ R PR 8 = D
PR RN, ELAS R B P e s
M i A AR, 2 MR A 3R T R R U A
Lo A % W T 52 6 7 WY S 494 5, B O 22 AP A 22
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BE A 2 M T 4 20 48 Ak 4 B A 1 T, AR TR —
P Tk, U0 R A o O A P AR A, PR ML 46 7T
S T A MR R OKT R T iR A .
3.5 RRILAE  GREEAETTIN R E AR ] R A
VL i 2 R MR v L i E R R  B RRL  KF OF:
i A A LA 2 38 I 2 K5 o b IR A 2 R
() 5 1L A R R 3k = 18 K 7 3 B R AT, T
R TR AT, A G BF Y RS A R T R AR
JUEL [0 52 1 X 6 85 B I 2 1 % AR 38 O I
S SR, Vd A A EL AT R B VR

3.6 HUMR AR R A R B A R 20 B S R
T 300 1 53 R 1O A A A, 92 T 00 L sl 6 P 355 7, A
T 42 P 3R 200 g A R AR A 1 A A
A D ELA T A0 TR BB VR S R 40 e U
Too BiliSCa M g — M % pLlOARF Al B 40
LR B9 -2 ( Bel-2) # 6 X 2K [ ( Bax) HE 1M 19 % ik 2
R 22 I U-14 B8 MR AR K PR BLAR 22—, A
MV 5 08 2 B 2 2B P T, ZHANG 261200 4R Y BF 5Y
TIESE 3 1 7 3 B 5 5% D F-kB (NF-kB) #2726 M
FLAF DA A R 40 i i (OSCC ) 4 Y 4%
A28, 0 S 0SCC 41 B 54T,

3.7 ARMF O OMICHES & B, KSR R AF D W AR R E
ok 300 T2 DR AT i 8% BRI Ak | W A AT 4 2 Ak
KRB, B F A KT R R 17 3%
5K ok 35 B I F e Al i fE YL 28
AL g BURS RE RRE ELAT PR 2 OB SR I K
R LA | 3 o U X 3 35 L A 4P I S BB AR
T 6K 2 A5 B T A BT U 488 4

3.8 Hifth  7E—E FREVR VSR, RS A R D
LA /0N B AR O 40 i 1 B 7 A R T 3R
5 CD4 " /CD8 " 7 ff He AR 412 30k 40 Mo i A DNA & g,
9, HLA RLAF B S R I AR R B g
22 R A S S T R A P R R T AR, T
O R MR EL A S K BRI S T I S A R K ST
4 Atk A T I O A B R SR ) v B AT R
B FRRAE SRE D ATR E Bb C 40 i 3 i, 0
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ML A T A iR N B B e . T
AEOT Sk N RO M g L P (R R A (738, 4,
369.2,184.6 mg-kg ') f RS HEBEHL A, ELE L 2h 3
JE 45 R B3 B A R AR Y KT
/N BTG FF R vk 16T 6, 9F 183 45 85 1 /N BUZ 315 I
A LRI S5 B0 % 45, AT 3% 1) JE 8 9% 55 1 4 5 b
A X3 670 767 1938 B fiE T

4 Fi5hE

TR O JG % 207) " B L4 R 0 4G A R AT
6 1) Ak B 3 342 5 I A A A | R R A
ML 3 5 AT VR DD PR S Bk S Ol
% BRI T AL 2 S 23k 20
AR 0 R A B T 25 ORI K B 2k
HaEWHS, R aamsE TR T(HFEABK
W) IR S A B R A 1 ) R A ORI 28 S E 2K A
JHAR B0) (AR B30 2 ) 452 251 v Xk 77 B o S 14 . ol
BAESTRERT A R T S 583, Ah, 1T
2 1 MR8 14 7 700 v O A R A AT
UTRS R V7 RS R A R T IR R A 4 Sl 5 SCik
T A R A AT S A A R R P
I AR A 0 ) 0 2 R ) ) kD
A I VAT AR A TR A A TR R R 4
5 v 245 960 ) B AR A 7R e b B A 9 2 O &
B30 A R 4 v B I 7 R 8 0 ) R e O e
A5 FE T A SR 0 S o T 4 A o 5 R
TR 5T, D) B E O 25 P O, o (0K B A 7R 5 %
JEAAEEE X,

TEHL I T2 WF5E 7 1, 248 b T Ak S
PR MR T 2503, O T 17 4 RS A9 46 o)
FEMe Do AL, H BT RS R A ) T2 At B PR A 4
PR R B — | T 1 4 T R 0 R A6 B
SRR AT D R T U R I &2 R e 1)
6 it B 2 4 B R, I LA SR 3 A, X A
R 94 ) T2 BEAT O A, o i PRAR B 5T A Rk
Fro AR o BOK Bk 22 B0 4k 2% B2 B 40 85 O M8 L
FRRAT Y A I KR S RS H
B T = R AT R S TS e % . R
PR RO 2 B AR h e A i R LR R 2
RS, o R R ) S ) 25 BRAE RSB 2 AR 6
BT

R, I 222 3 A 4G R4 1 B 228 A S
Ao A P A kol ik ) 494 R R A
PR VLT 45 RS R Al 80 8 9 6 110 B L R L
WA, J5 42 032 il UPLC-Q-TOF-MS/MS %4 R F

Bous | A RS B LS, e HH ) S fl s
O3 WA 5 TR XA A A T IS A R Lk 0 5 Tk
BEAT 25805 5 56 O AT RO A TR A B iR T
A AR R 9 2 PR DR DI R A AR R T P i A
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AP AR R AR LR A0 T H AR S ) 5 2K
W o UIIAR S 9 1 5 A AR R S A A R
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