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Effect of Green Manure Crop on Growth and Medicinal
Ingredients of Platycodon grandiflorum Radix

Jeon, Seung-Ho - Rho, lI-Rae - Kim, Young-Guk - Shim, Doo-Bo - Cho, Young-Son

This study was conducted to elucidate the effects of green manure crop on growth
characteristics and saponin contents of Platycodin grandiflorum Ridix roots for
organic farming. Rye, hairy vetch and ryethairy vetch were cultivated as green
manure crops with several different methods before transplanting P. grandiflorum
Radix. In root width and number of fine-roots, when the highest scores (23.9 mm,
25.7) was recorded in rye pre-cultibated plot in 2™ year cultivation. Fresh weight
of the Platycodin grandiflorum Ridix root was no significant difference among the
different green manure crop treatments, but fresh weights of the Platycodin
grandiflorum Ridix root of all green manure crop treatments were higher than that of
control. The total content of saponin was highest detected in Platycodin grandiflorum
Ridix roots of the hairy vetch plot (1,106 mg/100 g) and rye plot (1,693 mg/100 g)
in 1 and 2™ year cultivation, respectively. Therefore, we confirmed that pre-
cultivation of the green manure crops showed significant differences in the growth
characteristics and saponin contents of the Platycodin grandiflorum Ridix root, and
growth and saponin contents in the Platycodin grandiflorum Ridix root of rye
precultivated plot was much higher in 2™ year cultivation than 1% year cultivation.
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AgrEo 3 1Hs) AR X}, AEHd 7|dete v E gk %7}3 2 E Xﬂﬂ
7HA AL = A el €434 E(phytochemicals)oll &g =8bof v}, A A
ol gk Balo] WA RS o] &3 AA7ISAE AFl g —/:\—H]ZP«] {77
A th(Park et al., 2004; Kim et al., 2008; Jeon et al., 2017). L 7} 253}
WA 2B AEZ oA WO R M (Platycodi radix)ol 2t B8|H, 8 a4
triterpenoid saponin A, C, D 5°] ¥&#1H A=(Tada et al., 1975; Konishi et al.,
1978) =&}A|(Platycodon grandiflorum A. DC.)& 215 9 kel A7FAFo 2 Av|go] &
7Vt A AuE A o] SoiE 1 JTHKim, 2013). 1% T8 AMEY FF/F F, platycodin D&
FEAYAA A& AGZE, TFAH A ZE(Sung and Seo, 1998), dFH =8 2 =
d2EHE ANAZE(Zhao et al, 2006), &4 EIH(Choi er al, 2001), FEZF &3}
(Wang et al., 2004; Ahn et al., 2005), 8|7+ 3K (Lee ef al., 2010) 5°] YE A2 IHA|
J, AAEe] MFE, RS FAE AEHAE QS AW, AjALE A BTl

o?L

o TVt o= AZREEY s AF Balo] SUFSIAA EefAIt AN EFCR A4RS
w3 QlthJeon et al., 2017).

H =obA] Aul AA o] §53] FUbskal )lom, olo] mE el ¢k 4d ol
o] =kA A4k fdste] skl lou), =etA o] ey Aol WM ste] 31 o]

FRE = o]t Aulsts o] Yuks}l = o] Q)ti(Cho, 2011; Kim, 2013). I ©]2] A
of dAsHE ZH Y vIE =7 9 o] Ao TA] FH] FOoE AAAFWY ol
ZpA] ol Aufel ek thst Auty 2 EA- o A7Ut §le A7 o|th(Cho,
2011) =g, Au) A3 AuibHo] wel ofelAdo] DX W (Lee ef al, 2014a), FAHF
Aol el =k AH] F71, A5, G5 oyt AR T 2AEY
Pz A ke JFE v X= ZoE HAFHUTKSeong ef al., 2004). o]l °Fg] A o]
O WA 7HA o] el Dt AT A M-S fEiA EebA] o] 2 Au) Al
HEASS} 714 HE A8 olUet FAERES 83 13 f7AN Vs 4
A% A3 AL A% ARAA 5 g AT 5o A ol FolH nEH F7)AM
S A] Aaro] AlFaEkA 23 FH L tkJeon er al., 2016, 2017).
wElA B AJE TalA] o] dAFgR] Bl Aujsts EFASAE] ERH7F 3AE o4
TEpx] Bele] S5 9 e ojug FFE A=A Lol 2 1FA {714
v 2SS 93 V| xAE R F8etaa AAFA
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AegHsriet g FEEFAA 108 FAFAEGE A, &Y, soeu+s
U, 27 E 353t o] 53l 39 o FH 3, 332 ZEkA(Z o] 1520 cm, ¥4 20~25 g)
= A3 o]&2 120 cm, ¥l©] 1H2S 30 cnE 3l Z7F AT 40 cm, T AEE 30
cm ZFA O o] T AujstA Tt AuAPL 2 a7 AASIE o 2@ A= 1A 2

A EE AuE AFARJA 71 AR 22 AR Q1 AR Z Uro] Al A Al
T WAL 702 ni 2 3RHEC R Sty on, & A2 23)(6¥€ T, 8¥E =) AAISHA
g =2k B HSEH S A 1080 835t AAERoH, HSEY A ST &
ZA] B 45C A AxRSAT A2 AlSs 2712 48t 0.5 Al 2 AEsto
AH&-3H T

2. =2pA] el 554

SebA] ®elo YEEY 2AE A

d ZAE
s 7l 2 FA), Y9 e, 4

2l

%, B2 Bele] dolgt HFNA 1 ecm o)
Al o] #7]|E ZAFIAT

7138 FF2 AR SAHSAY. S, AR 1 g2 550C A 3347t 0.5 N HNO;
€ Y31 GF/C (90 mm, Cat No. 1822 090, Whatman International Ltd., Maiidstone, England) <]
FHAZ 335 thE 0.5 N HNO; 50 ml 2 83} Inductively Coupled Plasma Spectrometer
(ICP, Thermo Jarrell Ash, Franklin, MA, USA)Z #413}9th.

st ol % FEd FEE 23] WHEStA, o]Als A FF3te] HPLCE 575 10 nmlol
o] FAsanh

A2 geF B2 ol AR8-% High-Performance-Liquid-Chromatography (HPLC)+ Agilent 1260
Series HPLC system (Agilent Technologies, Delaware, OH, USA)S ©]&3} ZH3l )
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HPLC 432 Cig (4.6x250 mm, 5 um, Shiseido, Tokyo, Japan) Columne AH&3} T} o] 54
Water, AcetonitrileS AH&-3} 2.1, Acetonitrile Y82 0 min (18%) - 22 min (18%) - 32 min
(30%) - 60 min (50%) 2% A 02 A3t Column =5+ 35CE §-A3F3 1, injec-
tion volume-2 10 pL, F%2 1 m/minl.E 3T HE342 203 moll A ST

AZY BFAEE AT d HAE EF-23(Natural Substance Bank, Korean
Promotion Institute for Traditional Medicine Industry, Gyeongsan, Korea)S ZHE| F-oFuke
platycodin D, platycodin D3, deapioplatycodin D, polygalacin DE Z+ZF 1 mg¥ 3l S/
10 m o] =& HPLCE EF AMEY 888 ZASYEY. B5FS 22 100, 50, 25 um/ml 2
ZAsIY] TFAS BHEAJY 72 AAEY BFEY 10 uLE FH3ke] HPLCE A &8t 243
HFA o 25 2Hkekai.

A=k

i
o

& ©
A2

98]

3 MEow dlo MPAFE PFOE LERNI SASEZIH(V. 92,

Cary, NC, USA)< o] 83l £4F £33, Duncan®] U377 ¥ (Duncan’s multiple rage
test, DMRT)S &3l 5% ool A3t o4& A4

—

LR ECEE:

FAEHE AolA Be £ehA ] Wale] E4L Table 17 20} 11d 2 5540l A

= At el HA, dol B ARy = FoAol ey, e AT EAE
25 AT Bt 55.3 grootQ1H] BIE| 2T A= 42.0 girootZ SA YEFSETE 21 d =}l
Me EFASEEY AuE 7] AJEf 2] (2™ year cultivation)2} AJAHHERR](1* year cultivation)Z

o] =R Bele] ASEAS AT T Aol A o] Breje] AL s Aul -
oA 23.9 mE 7 FA ‘/}F/} o, 2ie £ T AujTtolA 257702 M Bkt
By AT EAEAE ATt Akels fllod, tizTtol Hls] 10.6% =Fol 7t vkt
ok A AR A = Hele] &5 Belo] ool Avt FAEAE AR et =73t
2o 7F vrebstT.
o]#]8t A7 Seong 5(2014)0] B3 AR oA o] EASZE] e AHKFEA T
FrAbe Ao R EIAEAE AulFol A AGFER ofYe}t ZF ZAA o] FUet

T RS oA EABAE Aol BE 33T EeA Bele] %ol FUHE A

1
.
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oz yeston 53, 59 Aol A AR A%E5E B S5 02 eyt

Table 1. Effect of different green manure pre-cultivation on the growth characteristics of
Platycodon grandiflorum radix

Year Greeanure Root Fresh weight
Diameter (mm) Length (cm) Fine roots (ea) (g/root)
Rye 22.9% 2200 19.0°* 55.3°
B Hairy vetch 23.7° 22.0° 21.7° 57.0°
: Rye+Hairy vetch 22.8° 23.7* 20.7* 54.9°
Control 21.0° 22.0° 16.0° 42.0°
2" year cultivation
Rye 23.9° 23.2% 25.7° 37.6°
Hairy vetch 21.3° 23.9% 23.0° 37.8°
Rye+Hairy vetch 22.6° 24.9° 25.3" 36.6°
3 Control 20.1° 19.8° 19.0° 34.0°
? 1* year cultivation
Rye 23.7° 23.6" 23.0° 38.4°
Hairy vetch 22.2° 23.4° 22.7° 36.9°
RyetHairy vetch 22.8° 23.8° 23.0° 37.1°
Control 22.1° 20.2° 19.7° 35.4°

* Means with same letters are not significantly different in DMRT (p<0.05).
2. =ebA ¥4 E ¥

TehA] #Helo] FrAE-S B3 A Table 29 2t} =2hA] o] Fr|AHELS 7]
AR el A AR FESE] 21 A AR A o] o] FojHth. WA A AR oA =
T-N# P& A3t K, Ca, Mg 2 NaollA] 3l|of 2] #] =] A ulj -l 41(1.82, 0.448, 0.362, 0.042%)
A YetR e (BAIAE L), 71 A s & Aol A T-NS A9l P, K, Ca,
Mg % Na 3#0](1.015, 2.13, 0.660, 0.398, 0.046%) 713 =A Vebgth Azuee] 4
ol 20 2 Nadt g7 A Yo Ty} i #38 -3, ndt oAy x5 a3
A1 Ao F ATA A=(Lee et al., 2013) K= AAufA A S )ull 2] Aul =, 7] 28] ]
ANXe 8 AulFAA E=A el FAETFE EA 2AEAS ZAERE Ab
A e =R Bl FUAE FFdAME FUIAEE 48 Ueige &3, 7|A

iAol o) B9 Aol e ghako] Urehgt.
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Table 2. Effect of different green manure pre-cultivation on mineral contents of P. grandiflorum

radix
T-N P K Ca Mg Na
Green manure
%

2" year cultivation
Rye 1.73%* 1.015° 2.13° 0.660° 0.398* 0.046"
Hairy vetch 1.81° 0.885" 1.84° 0.595% 0.317° 0.024°
Rye+Hairy vetch 1.87° 0.867° 1.81° 0.566™ 0.337% 0.033°
Control 1.39° 0.701° 1.57° 0.395° 0.264° 0.023°

1* year cultivation
Rye 1.32° 0.730° 1.73%® 0.437% 0.261° 0.031%
Hairy vetch 1.44% 0.627° 1.82° 0.448° 0.362° 0.042°
Rye+Hairy vetch 1.49° 0.719® 1.48° 0.420® 0.348% 0.024°
Control 1.40® 0.702%* 1.56 0.394° 0.263° 0.024°

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

3T EEAE oY &, EAEAEC wEt Auiste] 83k =k BeE 45T oA
AZAA AED s FA%E A= Table 33 2t} TAEAE Ao & Alxd 3
o] Wsto A= 7| AR el A o] S Ao A BE AR o] T 2 FHFOR
UElg o £3]) Polygalacin D 3] 636.5 mg/100 g© 2 =4 VERGTE Af A uj & o] A =
gloj 2wl x] A uf Lol A Platycodin D3¢} Platycodin D &&©] 309.0, 521.2 mg/100 g2 A
e 0 W, Polygalacin D 32 sllof 2] M| X+ Ajuf ol A 325.1 mg/100 g &2 2 §F
gol Uekwtth. gzl Hsl EASZHE Ao 71 A A A 2E A8
=& gl UeEth

T At e A A A oA e Az ghEFel Hle) WA 2 ghEFo] e
W Platycodin D3% Platycodin D 3ol A 7H8 =4 slloj 2w =] Aju) 7ol A 1,106 mg/100
gl = 7H £& FFeE UeWlla, FASEEAA A soguA+aE A+,
AT =2 & YesthFig. 1). Z71A A= & Aol 4 1,693 mg/100 g& = 71
& Tl e, tgFo s dojeux+ad Al o2 vEgt o, A ulA e}
ZIAE A B gzl A 7P @ & AbEd o] UEstth

ol¥ ATk el Me] EAT 4E AL W ATl Aol = ko] th
£ 1e), slojelul 9 slofeuxene AMT Hok Ee Pl vehgrhs A3 f4)
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7} UERSTH(Seong ef al., 2014). FAE ZEANA Y FHLLELS AESH AH S F
B g dart 2= ol 82 F dve Mol i AFEEAAE &
ol A&E FHde w8 Aoy, EY fA7194aE S7H71= Zi(Shipley er al., 1992;
Lee et al., 2008; Sung ef al., 2008) 5+ ofujel, =3+ E¢Fo] &7 S4Q &4UE, B
A, B4 Tol ddEH EYEA S NAATI= HTo] Aty R tk(Fred and
Harold, 2000; Bronick and Lai, 2005).

ueha shEd 2kl EEE Ak 3 Aoz Ak @Al o) o & %%ﬁol

e RO AZhEc webA olo] tet Eg@ze] Wate SehA wejo) =

59 F7} A7k B} O o] FolHink, BEY ek F7IAA FPPALS AT 71&
AR W ole), 17154 1okl Eebd A% A FYgel o] 7 Ao ARH
o E, AR F 7B e] fohiuE 2ds] N RAAS S AASE Ao &

A UA=(Rye ef al., 2014) Deapioplatycodin D -2 AA A A= ZALE = F3kon,
71 A o] T Aol A = gege]l YEhd ofoll that Bk AlR-Z Q] ST e 9
A o] FoiHop & Ao AzZbdEr

Table 3. Effect of different green manure pre-cultivation on saponin contents of P.
grandiflorum radix

Platycodin D3 | Deapioplatycodin D Platycodin D Polygalacin D
Green manure
------------------ mg/100g -----------------——-

2" year cultivation
Rye 489.5" 27.6° 540.3 636.5
Hairy vetch 309.8° 9.3 345.3% 289.5°
Rye+Hairy vetch 358.0° 2.4° 399.5° 275.9°
Control 183.4¢ 9.7 308.3¢ 232.1°

1* year cultivation
Rye 234.7° - 348.4° 215.0°
Hairy vetch 309.0° - 521.2° 276.0°
Rye+Hairy vetch 263.1° - 382.7° 325.1°
Control 143.0° 2.9 313.4¢ 191.6°

* Means with same letters are not significantly different in DMRT (p<0.05).
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Fig. 1. Effect of different green manure pre-cultivation on total saponin contents of P.

grandiflorum radix in the 1% year cultivation and 2" year cultivation.
* Means with same letters are not significantly different in DMRT (p<0.05).

o] ATE =AY AIIANE Siskel 32 o] A FAE AE Auo] wrE
Sebx elo] A5 2 AEY GOl MAE JFL TRt YAHAT HSE

Aol AR el o) Wele] 7 9 @We i 5 AW TA T FAY Bk
om, we) AAFE FASHE AMTIE Aol Yo, thaTol Hs) ¥ Liehge,
Sebx) Wele] RrHE Sl BIAEE folgo] gk Ao veyton 53,

71 A o A o] B ATl A 22 Fgol UEbg T Abxd ko] Wstel M= 1Ak
Ao A= S Aol BE AR Fige] 7P w2 g dEiston, A
ANMe slofe A Aol A =2 FEe UeEbth ol vls) £AE2=E A7
1A A 2k A A BE ATl A AbEd ] FHgo] = ekt kA =2kA f
714 Al EASAEC WE Hele] A5 54 B ofelde W 5o #oF el Apelrt
et AL AT ¢ Ao, dxk 2 Aul Al T2 Aol A% 5L ofgl o] -
3 Zo=2 Yyt
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