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Effects on Growth and Medicinal Ingredients of Platycodon
grandiflorum Radix by Organic and Chemical Fertilizers

Jeon, Seung-Ho - Rho, II-Rae - Kim, Young-Guk -
Chun, Hyun-Sik - Cho, Young-Son

This study was done to elucidate effects on organic and chemical fertilizers for
growth characteristics, saponin content and antioxidant activity in Platycodin
grandiflorum Ridix root. Chemical and mixed organic fertilizers were treated at
levels of 50%, 100% and 200% based on nitrogen 3 kg/10a before transplant of
Platycodin grandiflorum Ridix. As a result, when 50% mixed organic and chemical
fertilizer plots were treated to P. grandiflorum Ridix root, the root length showed
the highest scores of 26.9 and 26.5 cm, respectively. Root width exhibited the
highest scores of 25.6 mm and 25.2 mm in 50% mixed organic and chemical
fertilizer plots, respectively. The number of fine-roots and fresh weight presented
the highest values in 50% mixed organic fertilizer plot as 26.7 and 504 g,
respectively. The content of platycodin D3 was ranged in 183.4~321.7 mg/100 g,
which the highest value was observed in 100% mixed organic fertilizer plot. The
content of saponin except for deapioplatycodin D presented higher amount in the
mixed organic fertilizer plots. Treatment of 200% chemical fertilizer presented to
be withered in transplant cultivation of 3 year-old roots.

Key words : antioxidant activity, organic fertilizer, platycodon grandiflorum,
saponin
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I. M =
HE FHAS FFo] FFEUA ahe] F it Aol Este] gito g ok gAtEd
gk #Alo] SrletaA EepA 7 ARAFORE ZgE B QoA k| Auf ¥
Aol IA F7HLee et al, 2014a)3tL AT}, =2 X (Platycodon grandiflorum A. DC)= 3=y

YE g Zo] ARl ] ARSI 2F LT kA W o2 A7 (Platycodonis radix)
olg} i, oFeld FER] v AREUS $Hf(Tada et al., 1975; Konishi et al, 1978)3}
T Atk A FiE F8 AAEY F7F 5, 53] Platycodin DE FEA YA s A
FEE SFA1 7 G A 2HE-(Sung and Seo, 1998), A F73stag 2 ZE 2HE AR S
(Zhao et al., 2006), &34 EIH(Choi ef dl., 2001) 9= FIHWang ef al., 2004; Ahn et
al., 2005), &89 3k (Lee ef al, 2010) 5°] A= Aoz LU

St = 24 7} 7ate] AREAY oA M = Auj7t 7St ARE, fr7lEo] FRSt
3, w7t e ASEY AARYGEANA ASo] FE3tH(Seong er al., 2004; Lee et al.,
2010 ), EFTEH AR, A=, 5714 59 EY EXJo ef al, 1978; Hallmark and
Barber, 1981)3 TJEo] f7]1E, FolR T2 EUSsEAo IS w=thKwon et al.,
1998). 53|, ¥is7F 2@ EoAe 278 B o] HoldJo er al, 1978; Hallmark and
Barber, 1981; Jo et al., 1985; Jo et al., 1997; Kim and Cho, 2011) F7|H 2.2 A4 E 3|
of 3+H(Lee et al., 1990; Kwon et al., 1998; Lee and Lee, 1998). =&+A| = Aul 23} 2fuf
Wiol whet ekelAdo]l Gl (Lee ef al., 2014a), DR8] EAN O we} =2k 74
o] 57], 245 @ G5t ofyet AR T ZAEY FFE HA g FF
2= A0 2 B uEATKSeong ef al., 2004). EZF Lee 5(2010)2] Hiro] wpEm &4
b 9 Zre) o] gHgo] B2 EYoA s HIAdTRTG FaTo] Be ZoZ Yelith

SZHAE HIES QI oY 9 Jd 5 B E %PQFZH EE 280 R o8t FAEE
2 A7 EY GollA Augol mel Al xA|, sshls 9 BallE WAE & s 5ol
AHg-Elo] $EtK(Yoon et al., 2016). ©]2 <13 7 &oF -erﬂ7]- AB A A2 oA
B2 AvRbEo] kg2 g kAl IS 71Eolal JTHSeo er al., 2009). wEFA
et A f71AE ZsAEe] a1 e AAolH, HZ f71E HIEAE
gt A7 (Jeon et al., 2016)5 A JstH A= vu|g FFolt)

webs] B AFE AR s i}ﬂﬂl?&l A&7l 2 =244 HeElo] HSEL 4
oFgld Ba3E e, 1A 18 {1 EAALHS % 7 2AEE E8eta
2k AA E AT

0 o o

A
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1. 4%

n2

=

sy sty S5 s Aol 390 332 2R E 0]dEr] A 7H| = ehhl g
(7921, N-P,0s-K;:21-17-17, E3l3k3he} A7 2w S(ANE §7180E, 4718 65%
(N : 4%), HEAHE A|-&3F] sl Th Jeon 5(2016)°] R 3k 3}eu| g, F-7|AH| 8,
HiFA], Frab 2 EH] 5o Algol] mE BuoA =ak o] AS 9 o8GR et ¢
g Ze®E yehd 714 HEe; vlaT SSHIEE 42 F4AV|E 3 ke/lla 7ELE
50%, 100%, 200%%E 7192 A]-&3to] Aujetdet. AldT HA L 602 mf & 3¥HE 0= 43
st o, EAZ2E 23)(6€ T, 8E %) AAISHAL, 109 F835te =2kA] R A
FEAE ZARIATE 45C oA AxHE Alse Waidd Basgon, E4712 &3ty
0.5 mm AZ AEste] AE-t T

2. E2hA a9 AEEA

Sebd Welo] 4EEH 2 AAT, PAFE Bee] Zolsk HFAA 1 em ohd)
g NEoz W), Awele A% 2ol #718 =AY

) 2}

E

Eofsted 9 webA] By £42 w38 A YAt EYF 2 AEA 24 H(NIAST,
2000)° w2} pHE A S SR, e
Lancasterd, %84 ol IN-NH;0Ac (pH 7.002 % &3}lo] ICP (Inductively Coupled
Plasma, Perkin Elmer 3300)& ©|-8&3lo] #4313 th A EA= 60T ol Al 72417 &< A= &
A B3 AR E H,S0,-HCIO, EN o7 B35t T-N2 Kjeldahl, 214 Ammonium
Vanadate', %ol ICP (Perkin Elmer 3300)E ©]-8& &43}%th

, F71EL Tywin®, A& Kjeldahl

A FE2 U2 Park 5(2000)°] xlc&%& o7 TekA | g 70% ol e 50 nlo]
E3teto] 45C FeszoA 243 8 F 4,000 pmol A 158 ARSI 45 55
< 23] b , O|AS 79} H=3ta] HPLC-grade 7 10 mloll o B39}

A gtk Ao A& HPLCE Agilent 1260 Series HPLC system (Agilent Technol-
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ogies, Delaware, OH, USA)< ©]&3l] A3}ttt HPLC #2492 Cig (4.6 x 250 mm, 5 um,
Shiseido, Tokyo, Japan) Column= AR8-3}33TF ©]5d-2 Water, AcetonitrileS AH8-31% 2™,
Acetonitrile H1-&-S 0 min (18%) - 22 min (18%) - 32 min (30%) - 60 min (50%)% <=2}2 ©.
2 2439 Column 25+ 35CE A 3t 1, injection volume- 10 uL, %2 1 ml
/minZ Atk AE94-E 203 nmell A SH 3T

APZY FFAEE SFESY ddE =223 (Natural Substance Bank, Korean Pro-
motion Institute for Traditional Medicine Industry, Gyeongsan, Korea) . ZHE FHF-
platycodin D, platycodin D3, deapioplatycodin D, polygalacin DE Zt2t 1 mg® FH 3t S/
10 mLoll o] HPLC® ¥F ALZY 898 A9t £5F2 ZH2F 100, 50, 25 pg/mL
2 A3t gF248 et 4 AAEd 29 10 uLE FHste] HPLCE A Fsta, =
A3 HAFAH O ZRE Skttt

AEE 80% WESE 2417 5% 33] 2I85Z7](SK-71 Shaker, JEIO Tech, Kimpo, Korea)
2 FE3 0 o3t 2% Z(Eyela N-1000, Tokyo, Japan) 3t A& FZEof that
% polyphenol 32 Folin-Ciocalteu phenol reagent’} F&&2] ZE|HEA 3gEel o3
399 Ay ZgiBd FAo 7 uhsl= g 2 248 t(Dewanto ef al., 2002). 2+ F=
= 50 pLoll 2% NaCO; 8 1 uLE 7FgF & 383 W*]3te] 50% Folin-Ciocalteu reagent
(Sigma-Aldrich, St. Louis, MO, USA) 50 uyLS 7}t th 308 & wh-g-olo] E33% ghS 750
mol| A SAHT EFEE Q! gallic acid (Sigma-Aldrich, St. Louis, MO, USA)E A}-8-3}]
A A83A 3722 y=0.003X (R=0.989)F YEISOH, g 52| ng gallic acid
(dry basis)Z YEM AT} F flavonoid - Dewanto 5(2002)2] W ol we}l FEE 250
pLol S5 1 ml 9k 5% NaNO, 75 pLg 7FsF th, 5% $ 10% AICl; 6H,0 150 pL, 73}
o] 6% WASFIL 1 N NaOH 500 uLE 71ttt 118§, ¥h3-29 F3% S 510 nmol
A 243kt FFEAEQI (+)-catechin (Sigma-Aldrich, St. Louis, MO, USA)S AM&3}o] 7
FAS ZAsA T, 3742 y=0.005x (R=0.998)Z UEI}OH AlF g F2] mg catechin
(dry basis) 2.2 YERJ AT F tannin $H3F-2 Duval¥} Shetty (2001)2] ol we} 743513
o F AE &Y 1 nlol 95% ethanol 1 ml o S/ 1 mE 7kt & 50 FiL 5%
Na,CO; 8<% 1 ml ¢} 1 N Folin-Ciocalteu reagent (Sigma-Aldrich, St. Louis, MO, USA) 0.5 ml
2 713 & Aol A 6087F TAAIZ] TFE 725 nmoll A FFES ZA3HY O W, tannic acid
(Sigma-Aldrich, St. Louis, MO, USA)E #F=d &2 74 (y=0.0097x, R>=0.9769)= 243}
o AR g 59 ml tannic acid (dry basis)Z YER T
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6. ABTS % DPPH vz £A24 73

=5 Oigk 4SS ABTS (2,2'-azino-bis-3-ethylbenzo-thiazolin—6-sulfonic  acid,
Sigma-Aldrich) % DPPH (1,1-diphenyl-2-picrylhydrazyl, Sigma-Aldrich) radical®] AAE4S
=43 tH(Lee and Lee, 2006). ABTS radical®] AAE/d-2 ABTS 7.4 mM3¥ potassium
persulphate 2.6 mME 3} 5t Gl Wx|sle] ABTS ol FAAZ & o] &4
735 nmol A F3 = ol 1.4~1.57)F HEE EF3A 4 (e =3.6x104 M'em™)E o] &3} o
2 3|4 th 3AE ABTSEY 1 mlo] 5 50 uLE 7kt F3 5] ¥stE A
33 308 Fo A3l o, EFEHZA Trolox (Sigma-Aldrich, St. Louis, MO, USA)Z
5 H7Fet¥ A, mgTE (Trolox equivalent antioxidant capacity)/g® = 333}t DPPH
radical®] &A1& L2 0.2 mM DPPHE4(99.9% methanol®l] &3l) 0.8 ml o] A& 02 mE
7k % 520 nmollA HES] 308 Fol FBE HAAE FASAOH, REZHEA

Trolox (Sigma-Aldrich, St. Louis, MO, USA)E 5% 713891 mgTEg & Z A3

s = Z Yehlal SASEZ IV, 9.2,
Cary, NC, USA)S ©|-& A 2293199 31, Duncan®] tH5 7 (Duncan's multiple rage
test, DMRT)S &3l 5% ool A3t o8& ARstd e, f71dv e} 3t
Hls AlgTEel e Abzd s 3 2 G| GBAAA = Pearson's

correlation©. 2 5%9} 1% FFo|A B354

L Eeb mESA 8 59 Sey

O:

Fr71dn 59} st g Al Gl e 2ok AR EYF sehd 548 A
A= Table 13 2t} B9 pHE= i}ﬂul ST e 54302 {rIERET B 6.74
3} Zpol7t vERgt o, 4718 S AR G| Au BFo) A B 232 gkgOE U E
29 FAPRG BA Jebth BCS R Farel A getulate] £7]) A 27

A

-

-
PAZRT A JEon, Uulx @At sel sy 472 natte] Fu3
abol 7k ebA gigko), AP RO 2 202 el Jeon 5(2016)0] B
AN TS f71EF So] Tha £ & A FABI O, FEIA o] 2

o

—
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o) munt 37 Aolzk ek, olo] }E F7h AT FOo Fa| o] o] Lojxok &
Aoz Aze,

Table 1. Chemical properties of soil samples for Platycodon grandiflorum radix by different
levels of applied organic and chemical fertilizers

. Ex. cations
Treatment pH EC ™ OM | AvPOs K ‘ Ca™" | Mg™

(1:5) | @Sm) | %) | (ke) | (ng/kg) (cmol(+)/kg)
Before treatment 7.32 0.19 0.10 20.8 139.8 0.16 5.92 0.53
50% Chemical F.” 5.68 0.58 0.08 20.4 858.8 | 0.36 4.41 0.84
100% Chemical F. 5.31 1.66 0.08 19.5 1,632.7 | 0.66 5.50 0.84
200% Chemical F. 5.29 1.99 0.10 20.2 1,385.9 | 1.32 3.45 1.01
50% Mixed organic F. 6.93 0.21 0.10 25.3 1279 | 0.21 5.71 0.82
100% Mixed organic F. 7.06 0.29 0.09 21.4 1363 | 0.18 5.86 1.00
200% Mixed organic F. 6.22 0.69 0.12 22.9 1475 | 022 6.27 0.64
No F. 6.40 0.19 0.08 20.8 139.8 | 0.16 5.91 0.53

" EC : Electric conductivity; T-N : Total nitrogen; OM : Organic matters, ~ F. : Fertilizer

F712R 5ot SEHE A GrEe] mE EehA| 9] Bele] 5S4 Table 291 At} A
200% BeHHlE ATl A= Ao Hele] 54 AL o] FoiX A . HeEle] A
ol= 50% F71EMIE ATk 50% SHehuls Aol A 26.99F 26.5 cn® 7P AR,
P ulsvg A2ds Boldas gotAe Zde HAor, FA2 Tl 201 cnZ 7}
P AT GER T AN E 50% frr1 AR Aot 50% shekels ATk 2 &
& 25,69 252 m=z UERton, FAETE A3 & BlsAgsEolM e 2Hol7t fI%)
o =ebAe] Fol nis) Abxd ol 12 Ao 4B A U=(Lee et al, 2014b) A
of FellM= 50% AN R HE el 7 BE 267712 YERR o, FAETE A9
3 o HEAFEdA s Aol (It 3 Aol e HAATS EE 5
ol AAY BAE 50% F71AW S ATl 504 go 2 TP B Yo, o
O =2 50% BFsHH g AT E 471 g = U

o]2]3 A= Lee 5(2014b)0] B3 Bk AA A F7|5 9 <4k o] Tejx| B
2l A5 B & vAs o] Ak ATETet FABE e, 3d o4 E=EA] A
o= &3 F7180] A8 Algste Aol AFel T2 Aoz Yepgton, dav|E 3
kg/10a 7122 200% S18H 8 ATl ALEE B2 =
A Ao M= kst o] WiwlAde] ofstal HAWSE FE| Fo] FE AR S4(Jin

et al, 200922 ?ls] IR HHo] FARUE T8 Zlo2 Ydn

flo o>4 J
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Table 2. Characteristics of P. grandiflorum radix by different levels of applied organic and
chemical fertilizers

Treatment foot . Fresh
Length (cm) Diameter (mm) Fine (no.) weight (g/root)

50% Chemical F.’ 26.5*" 25.2° 23.7% 47.1%*
100% Chemical F. 21.7° 21.7% 23.3% 41.2°
200% Chemical F. - - - -
50% Mixed organic F. 26.9° 25.6" 26.7° 50.4*
100% Mixed organic F. 25.4° 23.9% 24.0% 45,8
200% Mixed organic F. 22.5° 22.5% 23.0% 41.7™
No F. 20.1¢ 19.8° 19.0° 35.0¢

"F. : Fertilizer, ~* The same superscripted letters indicate no significant difference in DMRT (p<0.05).
L E=eh welel ] g

Sebx) el Pr 4R $AF Ao Table 34 at) Qlak e so% H71dNE
M2 TAA 87.9 ng/l00 gO.2 7 BA Lehom, shshul 2 Te) A xﬁﬂ%“l Bes
5, AR 4255 He gl A% tebe, ad A
A% 2 UES A 100% 3t 2 ATl 13 B 3
R H3) SepulETel ¥ FFL HPOH, TAYL b Re Fpol ws};ﬂku}.

Table 3. Mineral contents of P. grandiflorum radix by different levels of applied organic
and chemical fertilizers

P,0s K Ca Mg Na
Treatment

.............................. et MG/I00g e
50% Chemical F." 527" 160° 49.5° 36.2° 7.2°
100% Chemical F. 78.6® 246" 69.7° 49.0° 12.3*

200% Chemical F. - - - - -
50% Mixed organic F. 87.9° 217° 59.7° 35.4° 3.8
100% Mixed organic F. 79.7% 191% 57.5° 34.7° 2.3¢
200% Mixed organic F. 63.8™ 167° 52.6° 34.3° 2.7
No F. 70.2° 156° 39.4¢ 26.3° 2.4¢

"F. : Fertilizer, ™ The same superscripted letters indicate no significant difference in DMRT (p<0.05).
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ol 3t A= Asteks, oy B et o] Aul F AR Hlme] weh ARl

Th= R3l(Lee and Lee, 1998; Kim et al., 2010; Kim et al., 2014)2} A A3}
£ Bon 53], fr|dv e Hl8) £384 EAE A D de 3EHI 89 EA4(Uhm et
al,, 2012)°l] we} W37t o] A4 e 2208 AT

£ o]Hsr] A 7HlE fr1dv sst g}fihﬂl A& met At
T =2k B E 45CoA dxste] Abxd s #A3 3= Table 43 2Th
Plantycodin D3 &l A= 100% 71 @H 5 A 2]7-ollA 321.7 mg/100 g &2 7Hd =A o
Elom, 502 200% #712RE A2, Sshhlad FdEng {7 dr saol
B 58.6 mg/100 g =3*Th Deapioplatycodin D2 100% &80l E A 2] oA 74.8 mg/100g
o2 7H =A Uehgton, 207 46.5~50.6 mg/100 gOZ 50%2}F 100% f71dR 5 X
272 Yegt Platycodin D] -8 265~391 mg/100 g WML Z 200% 71285 A&
ToA M =2 S BYPoH, 50% SRR Aol 7 v haFo] YElgTh
Polygalacin D2] &2 232~619 mg/100 g HHAZE ZAIE ALXd & 5 71 =2 Hl&
< AA AL EF, FHlFeke] S Aol MY E2 200% F71EHE ATt s 267%
2o 7F vrEbs T

Table 4. Saponin contents of P. grandiflorum radix by different levels of applied organic
and chemical fertilizers

Plantycodin D3 | Deapioplatycodin D| Platycodin D Polygalacin D
Treatment
........ v [0 e

50% Chemical F.” 254.1°" 29.14 265.4° 247.1¢
100% Chemical F. 214.1° 74.8° 310.5° 456.2°
200% Chemical F. - - - -

50% Mixed organic F. 266.2° 50.6° 324.5° 515.6°
100% Mixed organic F. 321.7° 46.5° 372.7% 525.7°
200% Mixed organic F. 290.2% 39.0° 391.2° 619.1°
No F. 183.4 29.7¢ 308.3° 232.1¢

"F. : Fertilizer, ~* The same superscripted letters indicate no significant difference in DMRT (p<0.05).

AEY $% F deapioplatycodin D F3E A% Ul A ALY FolA] f714u B
2 ueskon B3, 4714 R Aggel Be4E ngFgel ey =
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&, oo A Gl FA el o] ws) m A TAA AED FFo] B e}
Wk ol Lee H(2014b)0] HAT EF| shaps) o] Aol Lekdrh Bae} At
A AR off4 FUE A LFLD S Al A F71ANE A go] Fag AE

QA 25, AFA0]l 5% 3D kA A8 fANIES 99 AN
Ng ATE BT ARA AP A3 gk Ado] o] FojAop & Ao AmHT)

4. FALE T

S|
pont

Polyphenolic 3IHEE2 -3 4HEE S 7L e o2 4#A o, o+
free radicalS FYSAZ 4 S+ phenolic ring®] EA] W& FoE2 BRuFAA Aot
(Middleton and Kandaswami, 1994). 7] &4 58} 3l8tHl g Al&FFo] ©& F polyphenol
FFLE 100% 3HhulE A2 Tl A 443 mg/100 g =41 YERSoH, g0 2 FAHEFE
ALl vwA Mg7E A3t fFodeol YEhA] FkthFig. 1). Flavonoide FE
anthocyanidins, flavonols, flavones, cathechins % flavanones 5 2.2 T4 o, 7 F=
of Wt 54 flavonoid= @4FSE B &t 5 e A2 S 2 e ZeE B
=31 JtkMiddleton and Kandaswami, 1994; Choi et al., 2013). =241 2] flavonoid ol A
= 100% 3 E A TolA g =& 116 mg100 g2 YElgkom T oA 7}
A e 715 mg/100 g2 FAE S TH

140
600 [ 2 100% C.F. T

a .
BN 200% C.F. N i
i B 50% OF. 1 120
L E=3 1w0%0F. |t 1
500 [IIID 200% O.F. b
L EHB NoF. T4 c -1 100
400 b _ll)_ N -
o - 80
300
- 60
200 - 40
100 20
0 L

Fig. 1. Antioxidants for the applied organic and chemical fertilizer of P. grandiflorum radix.

—a

Polyphenol contents (WGAE/100g)
Flavonoid contents (WgCE/100g)

" C.F.: chemical fertilizer, O.F.: mixed organic fertilizer. Values with different superscripts on the same
kind in bar graphs are significantly different at p<0.05 by Duncan’s multiple ranged test.
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SR 9] gakstd ol A polyphenol flavonoid & EF 100% 3FeHH|E A4 =
A YeRstth o] Jeon 5(2016)°] B3k §7)@n & A2 A|(F247]1F 3 kg/10a) polyphenol
7 flavonoid 3ol =A UEIRTHE B9l tha xfo|7} e AoE YEyor E3
200% 3}8tRl 5 A 77t IALR Q&) SEH|E Al G- mE HIlE dolR A Kk A
o] obl& ACE Uetth olo] % f7]du| 5} st g A& sl ot Al&3)
gk Al 8A et hdxt FHATVE JPETA X3 f71AE A4S g 7124
52 8 € Zo® Asdn.

ABTSE= B2 QHA3) free radical 4] DPPH W &7 da3ladd S ~agydsts
o F2 o] &He 2o f7|dnge} slen g Al&sFe] WE ABTS radical £424
< 100% 3}strl g Aol A 724 mg TE/100 g & 7H =4 yelgow T a] o) A
584 mg TE/100 g© & 7F4 YAl Uelbstth(Fig. 2).

800 300
Il 50%C.F.*
28 100% C.F.
B 200% C.F.
B8 50% O.F.
E=3 100% O.F.
[III0 No F.

750 1250

700

a
Ly .
b b
650
600
550
500 :

Fig. 2. Antioxidant activity for the applied organic and chemical fertilizers of P. grandiflorum
radix.

* C.F.: chemical fertilizer, O.F.: mixed organic fertilizer. Values with different superscripts on the same

4200

1150

41100

150

DPPH radical scavenging activty (mg TE/100g)

ABTS radical scavenging activty (mg TE/100g)

0

kind in bar graphs are significantly different at p<0.05 by Duncan's multiple ranged test.

AAF TS &4 radicalol Al AAE Fodste] QIA|9] ksl A2 2 FF] A
A 4stE AAA = AER AREEH A, gutstEZ Y gatsls S A, FE AMSEH
+=(Shon et al., 2001) DPPH radical £AZAAAAE 100% sl E X FoAA 71 =2
267 mg TE/100 g&2 YEeltom T30 2 50% 3}stulE 2] 72} 200% 71418 =&
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Toll A& 233~236 mg TE/100 g & YERFTE Park (2013)°] 23k 87 HakA A2l
W AT o] Wakd] glojA felgol gl At YAA P Ao vehdth
olo] e} o] fr]AHE 9} fz‘rfﬂﬂlu AgwFel thisl Boh AlE3EE AgA g9l thd

G FAATFE AYHGE A3E AN A4S e V|2AEE 38 E Ao
2 Azgr,

6. 712w &} Shetu] g Al §FEoll whE AAE gy, A3 T o s 24
o A

Ao f7]duH| 58} 3| g Al gl E ARG, ks &
FBABAE SAS program O 2 B2 A= Table 591419} 2ol FoAo] gle AoE
Ebgtth AR gHaFs) §4EsEA R Deapioplatycodin D2} Polyphenol, Flavonoid2}2] Zd-3+3
A 27+ 0.8367, 093772 1= Ao FAAAE B P4+t #4 e ABTS ¥ DPPH
o}o] AABANAE 08587, 0.743" 2 1= o] FAHA 7L e

kel At(Jeon er al., 2016)9 A= THFEE 714 BlEA 2o W& Atz Fakst
! o] FHRAATE JIAEHA G ACE RGO, Sk A Zolof w
(Lee et al., 2015)° A1 = deapioplatycodin D&} g4Fs A& 2 44 3o A4-TA o A
o] AHEATE UEbRThaL B3k th ool deapioplatycodin D2Fe] dH4ks}d 7
A tig Bk E}"ka Ao F7F A7t o] FAROEMA S &
F &g et 7 2ARE B85 55 JoE ARHT

A = &l 3d =ekA 9 X frI1AE flEl EF 718 E Al§o]
oo A Abxd FEFol vluolA FEH|g AERT O 5% AR Uegon
53], 714 HlEA & gt B} AlEstst AxtdF7) o] Foixitd nEE X8 £
Z1A g Akl - S8 57 =& o AEn

J

3!

(<3

YE o ox
ko BE K
b 4 »ﬂ
Hr

ic]
oXx
o
1o

I
X
2

r rw'

2

-1

it

Table 5. Correlation coefficient between antioxidant and saponin contents in P. grandiflorum
radix by different levels of applied organic and chemical fertilizers

Polyphenol Flavonoid ABTS DPPH
Platycodin D -0.099™ -0.076™ -0.136™ -0.061™
Platycodin D3 -0.001"™ -0.049"™ -0.024"™ 0.102™
Polygalacin D 0.290™ 0.331" 0.251™ 0.358™
Deapioplatycodin D 0.836" 0.937" 0.858" 0.743™

, " and *; No significance, significance at P<0.05 and P<0.01, respectively.
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