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ABSTRACT : This study was carried out in order to survey the soil physico-chemical, morphology and content of saponins
of 5 year-old Platycodon grandiflorum radix from different areas in Gyeongnam. Soil physical properties was showed 1.01-
1.29 of bulk density of soil and soil hardness was increased with increasing soil depth, especially below the 30 cm, however it
was maintained or small increased below the 40 cm. T-N and OM contents of top soil were highest at Geochang as 0.27% and
56.9 g/kg, respectively, compared to other areas. The root length was longer at Kimhea and Geochang as 33.8 and 33.7 cm,
respectively, and fresh weight was heavy at Geochang as 208.5 g. The contents of saponin of P grandiflorum radix was
higher in fine root compare to main root. By region, content of saponins of P. grandiflorum radix were higher at Hapcheon
than other area. Mg content was highly negatively correlated at p < 0.01 with platycodin D3, deapioplatycodin D, platycodin
D, and deapioplatycodin D (—0.499**, —0.433**, —0.421**, —0.511** respectively). These results suggest that no-fertilized
Mg effected on the improvement of saponin contents in P. grandiflorum.
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Table 1. Sampling location, soil type and texture of farmer’s field.
Sites Latitude /longitued Soil type Texture
Hapcheon 35°48’ 48“N /127°99’ 777E DbF2 Deogsan Loam
Jinju 35°27° 65“N/128°13" 73”E BIC Banho Loam
Sacheon 35°10° 32“N/128°04° 46”E YuC Yooga Sand Loam
Miryang 35°44° 48“N/128°69° 23”E JwD Jangwon Loam
Gimhae 35°27° 74“N/128°73” 32”E BxE2 Bongsan Loam
Geochang 35°68” 19“N/127°82” 78”E SbC Seogto Loam

ALEU L] FFE platycodin A, C, D9} polygalacin D 5
21F0] e 2o d#fA At (Konishi ef al, 1976; Tada
et al., 1975). °]& F°l platycodin D= = FNA s
A2, 534174 9A2-8- (Sung and Seo, 1998), 7))
22 2 ZFH2HEZE YAPIAZRR (Zhao er al, 2006),
g a3 (Choi et al, 2001) FEZ &3 (Ahn et al,

[<

2005; Wang et al., 2004), &¥|% T3} (Lee ef al, 2010)

Fol e Ao WA
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E A =2A Ae 2] =2lH Yo} B
Table 13 72t} E8XE= 24, 24, 25, A 24}

3 F 65CelA Ax3 U Weadd Basisler, 47
(Hibell, Super grinder JL-1000, Hwaseong, Korea)= 33}
32 0.59mm A= AHste] AME-SHATH

2. B2 Ol3el EM
EY Are ESS AxHoA 60cm Zol= IhA E
WS EY7Z LA (Takemura Electric Works, LDT, Tokyo,

EYANEE EE (0~20cm)et AE
(20 ~ 40 cm)Z Uro] zF st 1t oH, Azt B¢
2mm A2 HAAM B30T B S pHE 2AF
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Traditional Industry, Gyeongsan, Korea)> ZH-E HEFure
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Fig. 1. Changes in soil bulk density and soil hardness at Platycodon grandiflorum Radix field
from different sites in Gyeongnam province.

Table 2. Chemical properties of soil at several field of Platycodon grandiflorum Radix cultured from different sites in Gyeongnam province.

Sites PH TN OM P,Os K Ca Mg Na
(1:5) (%) (g/kg) (mg/kg) (cmolc/kg)
Top soil 5.23 0.03 9.0 7.4 0.18 1.77 0.66 0.09
Hapcheon )
Sub soil 5.25 0.03 5.5 7.7 0.19 1.15 0.80 0.09
Jiniu Top soil 4.74 0.13 28.9 2159 0.20 3.25 1.71 0.08
) Sub soil 4.84 0.10 22.2 63.7 0.23 3.15 1.55 0.07
Top soil 6.08 0.09 16.5 72.4 0.21 7.55 1.14 0.09
Sacheon .
Sub soil 6.09 0.08 12.7 21.3 0.13 4.82 1.17 0.1
. Top soil 5.57 0.09 9.9 17.1 0.19 4.56 1.79 0.08
Miryang .
Sub soil 5.71 0.08 6.0 7.4 0.17 4.93 1.86 0.12
. Top soil 5.76 0.17 15.4 394.2 0.97 5.95 1.96 0.08
Gimhae .
Sub soil 6.19 0.03 1.6 9.0 0.65 4.67 1.52 0.18
Top soil 5.83 0.27 56.9 497.5 0.20 7.16 0.83 0.09
Geochang .
Sub soll 6.11 0.11 28.4 127.5 0.18 5.35 0.78 0.08
Eoko] 7 EAS wElx By Algslet 83 & duh BEO £49UEE 1.011.29g ci o HE BAE,
Q0% Agae], B, EFFE A8 U S R & Bl 30en7b S7HSEE 40en ol skl Bl

Ao JgS Rh=Ttial ST (Lee ef al., 2000). =2HA]
AR o] B2y EAog B Aol §AULEES AR
A= Fig 12 JeIIth EY A ARG 3¢ o
2 Aol vl =A Jehskon, Zo] 20 cm ol 7 EA
VeIl Zo] B0 242 Zolte AE¢S B, AR
A9 = Agog AHFo] YAH Aoz AFHL AX,
A, FAGe FEAX 40em o] 7H] EF A= ¥
sh= fl9lem, 40 cm oslollA WPR o] B AH=rt F4
s Z7lele AES Btk IAFAGL Al ZERE A
w3k AR 40 cm o)sloll M= dtEo] Lot EY Bl =
A} o) FolX|A] ekgirh. Anbd o R EEAE} 15 ~20 ke/a
olgol =H eLlite] A7t doju=dl (Jo ef al., 2000)
AHE AQdE U] A FelM Bk o] 30 em7FA] 15 ci
kg olal® mEkA] Hea] AAde B ¢lS Aew Alg

465

o] Welgss 3715k A%L na

. e RHURX|E EQF Sish
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TS BTk ke A% Ae, 115 02 77t 49735,
394.2, 215.9 mghkg &2 YERSITE Seung 5 (2004)> EEHA]
AiA] FEZF AERT §71E8 S fadite] okl B
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3 s, B ATelE SARE 43S Otk Seng B A%, WY, Aal 202 vektow], 4AFe ATl g =
2004y 71k F1E AGHAOR, meb A} FINE A hebsieh, Beldols AR WA frolge] QA
4% F F0) NGk Do) 7108 202 AR QAT A2 Fsk AT Frelge] AgHYE, A
e e A vsl =Y DAk, 4718 2 QAR

3. KXY STefx| sealo] MKIEM o] =9k (Lee ef al, 1999, 2011) E¥F Axel WUx
Sebd] Welo] E4e Table 3o hehlich. e) ole A (Fig. 17h thE Ao vls) wo} mebA] wele] Yol E
sish A% Aol 33.8% 337 cn= g AUOH, AR A 2 A0 AREL AT AFE e Bolst Pshrrk
Hol a12en2 71 ) Uekdeh, Azel S AR, B, @AW A3 19 AAF] BE Aol SlHtt. ol A

Table 3. Length, diameter and fresh weight of Platycodon grandiflorum Radix cultured from different sites in Gyeongnam province.

Sites Length Diameter Fine root Fresh weight (g)

(cm) (mm) (no.) Main root Fine root
Hapcheon 29.2b 25.7b 88b 29.7b 52.7c*
Jinju 28.2b 23.9b 74b 23.7b 83.7b
Sacheon 22.7c 24.2b 15d 23.2b 15.9d
Miryang 26.5bc 15.1¢c 32c 13.3c 20.9d
Gimhae 33.8a 23.2b 31c 13.3c 23.5d
Geochang 33.7a 41.2a 100a 68.5a 140.0a

*Mean with same letters are not significantly different in DMRT (p < 0.05).

Table 4. Saponins Content of main root of Platycodon grandiflorum radix cultured from different sites in Gyeongnam province.

Sites PCD3 DPCD PCD PGD SUM
mg/100 g

Hapcheon 214.0a 88.2a 657.1ab 859.8a* 1,819.1
Jinju 142.6b 22.9bc 571.8bc 416.1c 1,153.4
Sacheon 143.1b 15.1c 599.7b 405.1c 1,163.0
Miryang 58.7cd 28.9bc 483.3c 319.1c 890.0
Gimhae 47.9d 15.8¢ 659.3ab 565.0b 1,288.0
Geochang 103.1bc 40.3b 730.9a 370.1c 1,244.4
Average 118.2 35.2 617.0 489.2 1,259.6
CV (%) 48.3 78.4 13.9 40.7 24.4

PCD3; Platycodin D3, DPCD; Deapioplatycodin D, PCD; Platycodin D, PGD; Polygalacin D. *Mean with same letters are not significantly
different in DMRT (p < 0.05).

Table 5. Saponins Content of fine root of Platycodon grandiflorum radix cultured from different sites in Gyeongnam province.

Sites PCD3 DPCD PCD PCD SUM
mg/100 g

Hapcheon 169.0b 119.2a 1196.9a 1241.0a* 2,726.1
Jinju 230.1a 24.0c 868.2bc 373.1c 1,495.4
Sacheon 186.8b 31.6¢c 703.3d 551.8bc 1,473.5
Miryang 126.8¢ 102.1ab 784.7¢ 592.0b 1,605.6
Gimhae 50.7d 84.5b 897.2b 726.2b 1,758.6
Geochang 201.2b 106.5ab 1185.6a 1103.7a 2,597.0
Average 160.8 78.0 939.3 764.6 1,942.7
CV (%) 39.8 51.9 22.0 44.2 29.2

PCD3; Platycodin D3, DPCD; Deapioplatycodin D, PCD; Platycodin D, PGD; Polygalacin D. *Mean with same letters are not significantly
different in DMRT (p < 0.05).
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Table 6. Correlation coefficient between soil chemical and contents of saponin of Platycodon grandiflorum radix at drying temperature.

PCD3 DPCD PCD PGD Totla
Total Nitrogen -0.247™ —0.440%* -0.236™ —0.480** —0.415*
Organic Matter 0.059™ -0.300™ -0.056™ -0.323™ -0.212"™
P,Os -0.305™ -0.378* -0.159™ -0.288™ -0.283™
K —-0.587** -0.195 -0.059™ -0.031™ -0.123™
Ca -0.407* —0.444%* -0.293™ —0.467** —0.449%*
Mg —0.499%* —0.433** —0.427%% —0.511** —0.535%*

PCD3; Platycodin D3, DPCD;
0.01 probabilities, respectively.

PR Qs Azl WG F7ke wE
971z Aol wael A HEOR AR
EeE oA W $H02 At A wrt £
o] =2 AAF F7le mgol B Ao A}

4. MUX|MY S2fX| AZU Skt

A 23 A2 AREd e
ERSIt). Platycodin D3 (PCD3)
47.9~214.0mg/100 g21H], F=lo] 214.0mg/100 g= 717
e YERL A7E 47.9 mg/100 g2 7P W2 #E UhE
Wok A29] g "= 50.7~230.1 mg/100 glvl], 57}k
230.1 mg/100g2 7Fg =& 7S Yekx a7t 50.7 mg/100 g
2 7P @& 7S YeRt Deapioplatycodin D (DPCD)
shake FZoA A GHER 151 ~88.2mg/100 g2] HHE YEL
WAL AZolA = 24.0~ 1192 mg/100 g2] HESE Yepii o,
A= FHlo] o Al Hls| w2 wS HERITH
Platycodin (PCD)2] ke FZol| X 483.3 ~730.9 mg/100 g2
HAE vERllom, A%l thE A Bl =& ks YE
Wk A ZoMe= 7033 ~ 1196.9 mg/100 g8 H9IE e
o, A ARe] g AYd vl w2 #e dERh
Polygalacin D (PGD)2] &2 Fol|A4 370.1 ~859.8 mg/
100 g9] HHE A 2= 373.1 ~ 1241.0 mg/100 g2] WS
BT & AJEA 49 EepA] 23 A2 A
d ke o] 7P =A vtk 720 Alzd e
UeFo] 7P Wekom, Aol 25t ARde] 7 v
bt =2kA] Al e FERTE 2 2oA E=A4
Uelstt) melx] )] Alrd shae] ogHn Agde B
o] shrEo] ATkl Seaki T (1999)°] HABFRAIL Ql5toll A
T ARl A, A2, 2 w22 BJThs Han 5
(2013)9] Hale} UXsh= AE Btk =2kK]e] kel
3l Azo] Bol BT = J=F: Apistes o] FT
oz e,

7Yz} Table 4, 59 1}
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Deapioplatycodin D, PCD; Platycodin D, PGD;
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Polygalacin D. ™ * **; No significance or significance at 0.05 and

5. 2 SlsiMIL SaIX| AFZY Sleimlo| Atmzb
A AT S R C IR S L
o o] kg rERNRITH (Table 5). AW B TN

o] #Alo|A DPCD (-0.440%)} PGD (-0.480**)7} =2
oS velliglon, BEY fr1ETE FoEe B
ARt feido] QIFEA] Ut Ak FHFRt Cadl A7l
A& PCDE A|9st YmA] ALy} o] Fojits B

o

HOm, Mgshel #AGNAE Aol AR RE AEY I3
3} 3] Yol gehe ngrh ok AR P £l
NSl HesE F7hshe %S BPon, 53 Eel

Mge| ot & dAS Btk meb =2pxe] Ald ¢
FE TP Slells Aok vl RS AN £
ol Zo] ¥ Zlow dAdtdnt
ZAel =
w ATe FEAFEAY AR e Al
AEHAME: PI00ssoell <fs E Az ol AR
EHY
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