KOREAN J ORGANIC AGRI

Volume 23, Number 3: 509-522, September 2015
http://dx.doi.org/10.11625/KJOA.2015.23.3.509

BEM** L ol K|

509

ISSN 1229-3571 (Print)
ISSN 2287-819X (Online)

Comparison of Chemical Properties of Soil and Ginsenoside Content
of Ginseng under Organic and Conventional Cultivation Systems

Mo, Hwang-Sung - Lim, Jin-Soo -+ Yu, Jin - Park, Kee-Choon

Organic ginseng farming has rapidly increased in response to consumer demand for
a safe product which improves health. Differences in soil nutrient concentration
and ginsenoside content between organic and conventional ginseng farming have,
however, not yet been properly studied. Therefore the aim of the present study was
to compare soil nutrient concentration and ginsenoside content between these two
farming systems. NOs;-N, P,Os, and K were significantly different between organic
and conventional ginseng farming. The total content of ginsenoside and individual
ginsenoside components were higher in organically grown ginseng than in ginseng
from conventional farming, although there is no significant difference. Particularly,
protopanaxadiol saponins were higher than protopanaxatriol saponins in ginseng
from organic farming compared to ginseng produced by conventional farming.
NOs-N content in soils showed a negative correlation with the content of ginseno-
sides Rb, and Rd. In addition, P,Os showed a negative correlation with ginseno-
sides Rb;, Re, and PD/PT ratio. Organic matter showed a positive crrelation with
ginsenosides Re. To increase the ginsenoside content of ginseng, we recommend
increasing organic matter and decreasing NOs-N and P,Os contents in the soil.
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FrlEAEel e 201 A= A Aol MW LHAEL Fokd SR A
8ol thal FAAA 7S AL AL FI1EAAES T SRS FYA e A
o2 AHAEL Q123 I TtH(Yoon and Han, 2005). $-2]uehs A w2 4ho) 2

o] FAEHA HAt kA3 HAE Fro BAL ZHA =HAG 19973 AR 33
4 $4 BAHE A74595)2.2 13 frEitE AiE A2 2001 450 hadllA] 2013
21,210 ha® FA F71ska = FA oI THINAQS, 2013).

F715de] o1He Bk EElAd )4l (Wright et al., 1999) F theFdt n|AYE Zh(Mader
et al., 2002; Oehl et al., 2003), ¥ 2] <+ =(Torjusen et al., 2001; Robert et al., 2005) 7§41
ol W #AsYAfuol vlste] ATIg F71E AHEORE ESF Hol A4t Fo] A RS
I Wl Foll #Hefgk @S 7R 2 A THCho et al., 2009; Chung and Lee, 2008; Lee, 2010).

A WallF a2 st mid A 8] ZhA= o](Nakada and Takimoto, 1922;
Mok, 2000; Kim et al., 2008; Lee et al., 2012) 14+2] A H 3 FHE 3| FrlolM=
i d 3}shsorS 103 A% AEE 3TH(Bace et al., 2005). LY H 2= it 2R F
ofof gk 217t FEHA A4 FEAIZAA ZFEoke] F FA7F Ha At efvkst
A QA AHAEL IS ded HAYERE A @3 E50] 5% FEAER <l
2etal JojA QIGHe T W AF] o FEWT ofYet bR tid AF kA
A T3 F a3 A7l Ath(Jang et al, 2011). H& ATFNEL 3shsorS tiA5H]
9sted A E8HA HhA Y (Jung et al,, 2011; Lee et al., 2012)3 31873 AA)(Kim and Park,
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2013; Lee et al., 2010)%] o]-&ol #3F Aot m|A=A A2} slstsef 8o = QU3 Ffd
ol &g AFHLi and Choi, 2009; Lee et al., 2008; Lee et al., 2011, 2012) A &HZH O 2 4
ot ok 2y #weltel tinlgk frlE ke ASEAL 2 VA8 =E I A

o] B AWML AFE ob&7hA vIER Aotk
W&} ol Byl Hs) we f71%el4ke] Estat T QA Aol
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o] 157 EAoA ANA3IATE A& A4 s AHAE A, %‘ 3, 24, &
o 67 AY 157) R A o] FoHT BE AERE 4, 592 249 <
o AE AHE 20133 10€5E 119717 271 52 °1$°1 . EYUAEE
Al 33E AAES 15 em ZolY] F& AR AFASATE A EE ESFES A
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2 7](Vario Max CN, Elementar Analysenesysteme,
Germany)E ©]-&3lo] FAsAN o EX| frle FFS A T &4 FFe o83
o FakAI] o) ALkt X3 ol S 1 N NH,0Ac(pH 7.0)2.2 3
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3. 914+9] ginsenoside #4

AsHo] Abzd E4 2 flel 1€l #F71% 3 A A4He] 4, 534 1S A=
o 959 A Al EE #A AT WA Al E EFEF 952 Re, Re, Rf, Rb;, Rg,

Rc, Rb,, Rb;, Rd (Chroma Dex Inc., Santa Anna, CA, USA)°|1l &4
grade 3T} xmliAMEal B9 95 2 ml wbeo] 914} HLAZ 02 g7 70% MeOH 1
nE 93 & E3$ F ultrasonic bathol] 2L 50CANA 308 54 2539 FE3 F 94
24T, 13000 rpm, 15 min.)d}] B F5HES 2 ml tubed FHE ¥ 1 mlE Sep-Pak C18
cartridgeE- ©]-83F] A FFF THKim et al., 2008). FAIg FZ2H-2 0.45 um membrane filter
(Waterman No2)Z &t EAAEE ALL3l T, A Aol k2 Agilent 1100
series HPLC system (Agilent Technologies, USA)S ©]-83to] Z43IA T ZH-2 Halo RP-
amide column (4.6X150 mm, 2.7 um, advanced materials technology, USA)S AF&£3}% o™, o]
] Q1A Bl FEAL 10 u ¥ FUIH o542 74 0.5 mi/min, ZHL%E 50C, UV
=719 34 203 mell A 4 skA

w3 A #f71E Aol B A A Al & Hlals 34 3 ANOVA
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TAHEA - o] 8ot EA ST EY et # XA Aol E e FHaAE Hojs
AABAZ EAsIG RE B4 SASEZZ T(SAS 9.3, SAS Institute Inc., Cary, NC,
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Table 1> 7] s et HPA o] B 348td F {71& FaFoll w3k Aot 14
AegA o] AA BEF 348HA4-S pH 5~6, A7|AEE 0.5 dS/m °]3l, F7]1E TaF 1020 gk,
A A A 50 mgkg ©18}, 7HEA A4F 50~150 mg/kg, 100~250 mg/kg, ZE 0.2~0.6 cmol’/
kg, 0.3~0.7 cmol'/kg, Z-% 3.0-5.0 cmol’/kg, YEF 0.05~0.15 cmol /kg®] THRDA, 2009). E%
pHE 55~572A f715Aw EG A EF 3o Zpol7t gldlem A E4ks}st
7 71%(pH 5~6) W] ol S0ttt AV AE=E P}t oA =5 Y =
oF3}stA 714 0.5 dS/mS 238 1.0~1.8 dS/mI o™ A A M= 715 A8 2} 0.3~
04 dS/m A= U 2 S5 YR webA X3 7)ot dREEIT FokA A &
%, AWE 5o AgAsrt fdEgs 2l 2o](Kang et al, 2007; Hyun et al., 2009)
EC7} =2 #3A= F71sAuol nlal o B2 Aedsls fdeto] ik B A&
7EA17F Hold 927t & ALE AAHAT FU1E T AS, FYT {1 EAA
E¥e] f715 FFE 14.0-159 mgkgEA AA EF 71229 10-20 mgkg B el 9
ATk QA el A Eoke] fU1E e Ao R S AV A3 (Park et al,
1982) 7185 Y2 EY dD3A, Be4, 5714, 5548 2 7148450 22 ES £
2 EA& /Md(Wright et al., 1999)3t= 37 ity 28y Fogt 7hEioly f71&54
AHES BEY Y IR 3 A4S 2 3SIaL(Cho et al., 2009; Chung and Lee, 2008; Gil et al.,
2008) Al gsl el EF H A4 W(ang et al, 2014; Park et al., 2009) 5& 233t AF&
o] F7t8 7 Atk =3 A=F 7= AL EYO] st AVAERE 59 3EAEE
HAsAIZ 37} 917] " &Foll(Lindberg and Persson, 2004) A8 Al ZA7]|& WS A Aok
) At AaE f71sAN EGR B n) EdolA o B g Bt §8

| EF(357.5 gkg)ollAl AA EFsetAd 71520 100~150 gkgs €A

3 W 242322 gke)oll e A7 B9 Wl AJTh Ay A
B Ae A4 Y] A9 AR EFSEA 71EY F A EAS Rl B
TS YERNA T Y ESSIEA Ve Bok 52 AFES U

Wtk A2 EE BlwsiE o #PAu B A9 5T ESRT 492 EFA
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o =2 A4k dAe} 7HgA A4 S-S HAAT
FARE S YERAATE Eo 5(2011)2 A4 A ¥ A4 A A =9 Zol7) glld
AL Bajjxto] Wy} Z713hA] ektr] wjiEolgta B =, oA weiA ) 4t

o

AL §7)5 A Bl Hla) mYBe] B M F71ES Bal T & e BH=x
Aol 7Lt ol W Kim(2011)e] 2318k o] #a) Qak A ANAE Qakel $3E F7HA
A7) 918 B SEA F7IANEE AGAA olsh 2e AnTt ekt Zoz Beky
oL AR, AT, ALK, o} S 2e AU B Ak Po] B

4t gheFo] Wrk(Yun et al, 2011). o]} #7134
A %ix—q‘ E4& 7FA 2 )THCho and Chang, 2007).
Foll A 7% Al 2R DA =4 F
H, &5 ~/l Ay2]= #3)|(Kang et al., 2007; Hyun et

A 2o} u o] WA Aol Q).
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Table 1. Chemical properties in the organic field and the conventional ginseng field

Vear Culture pH EC SOM NOy  |Avil. P,0s| K | Mg | Na | Ca
(1:5) | (ds m™) | (mg kg') | (mg k™) | (2 k&) | (Exch Cation cmol'ke”)
Organic farming | 5.5 1.0 14.7 57.2 189.6 04 | 20 | 02 | 59
Conventional
4 . 5.5 1.7 14.0 94.1 357.5 05| 1.7 |02 |54
farming
t-test ns" * ns * * *ox ns ns ns
Organic farming | 5.6 1.0 15.9 64.3 203.0 01 | 1.8 | 02 |52
Conventional
5 . 5.7 1.8 14.7 103.7 2322 04 | 22 | 02 | 58
farming
t-test ns * ns * * *ox ns ns ns
Standard for 5.0~ 0.3~ | 1.0~ |0.05~]| 3.5~
. =0.5 10~20 =50 100~150
upland soil 6.0 0.7 | 20 | 0.15] 5.0

Dns, *, **: Not significant, significant at the 5% and 1% level, respectively.

T A s AT A B ASo] F IS A= K FFe JA ESSEA 7
21 0.3~0.7 cmol'/kg 2T &2 0.1cmol /kg< UrEMJ ATt M L&t el S-S 98
F7H4Q1 K Algol 878t Mg# Na 2 s Aaler A A4n) gtol]l 2ko]7} ¢l
Rom 3 ATEE BE B Mg Na dF2 A9 FARIH 18y /7153 83
Au A2l Na &30.2 cmol'/kg)S A EFsFshAd 71Fx21 0.05~0.15 cmol /kg¥ H] w3}

A

E-uH}i
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B o g4 52 F§FS BYY Ca2 frlEAM(5.2~5.9 cmol*ﬂ(g)a‘r H3y Al (5.4~5.8
cmol/kg) 257 AA ESEA 71220 3.5~5.0 cmol kg Bt 2 TS YERA ST A
Ao frlsAuet dqAQuA o] XY ArI= AAY EGIEA JERT A 52
S BAth Kang 5(2007)° oJal Hiid 713 o] & X84 7] TFe Bl &
gA el fFrlEA 2 BFolA SF, AWF T Ay ddEe] Bol HA &
AoE AddEn). webx HA ESSIEA Ve 2e ESHEHo] 4] a7dn.
THHoE & o s s B3 Aol Blste] Fabe) F4 7R84 <14k, x| $
4 ZF el gAE @] wEo #PAREEe FEFEEE 7o) & 5 glth(Lim, 2011;
Lim et al., 2014; Lee et al., 2009). WetA] X #AE] Al A F714 vl5 FFol 23t
Eo X3 A7, ZF, 7FA A4k A4 3ERS 2381 (Chung and Lee, 2008; Jin et
al., 2009; Lee et al., 1989) F71% Ao A& 2 %}—% ZhA Aok & Ao = AET)
T Habe) AAae} 22 FU1E i) A4t sEELS 2] A8 nAE] g
o2 ulg FA8% Ao ATHUhm et al., 2012) a]z‘s} | Qo] TS Z71A7]7] 9
—3H Eok Z_/] o:lot /Hﬂo] ;(47(4 HL,,]E ZJJ[.O].U:] Eo E LH ookT,t_L ;,q_q.i 5_ gaxl- Hl/]' Bg

;B

L

Lee 5(2009)2 F71% 14kl 71 A Aol = e A HT ghA|F oz v
AN Aol = e T3t Yitkal B as A AT Table 20141 YERA A3} o] 23]8, -
o] N A Aol = gk g A Al ARG f7]E Al 1A o Bt
A A A= gHEFe sATRT 4d oA o Bt A = AP, o
Ay} 22 AR gl IA FEFe wobx FEF WSyt Ath(Lim, 2005; Wang et al.,
2006; Lee et al., 2005). ¥ A =Afo] = &84} Rby, Rby, Re, Rd9] protopanaxadiol (PD)A| <2}
Re, Rf, Rg;, Rh; 2] protopanaxatriol (PT)ZA| AFEZ 2] ] °(PD/PT)9‘ Q1Ake] Ajulj i3} AAY
o] aRlol oA ¥M37F YN E=F F 240 WEAE EF e o T PDAE
A2 Aju byl oJafA e WErh o A 301] w2 35 wse gllth

Fig. 16 109 #gAqufe} F71sAu Q1ake] AdE A& g A ASELZE
EFQITE Lim 5(2014)2] ®atol] 2 {75 Au A2 7-9¢ Fof Jdho] A &
Al 9~11€el Fho] A E&A &3 +84 B3 ES 995 7IH R FA
Z7Vsta A ezt vtk B3 tKKim et al, 2014). webA B3 A E) Ak =5

717F Z=oldFE o AEVIZe] oA H AEH 2L g@rIES 27‘46}”“1 T
Z7}3FA19H(Lim, 2011, Lim et al., 2014) XA xAlol= shafe @3] ZHA3CHAhn et al.,
2002; John et al., 2004). THA] D34 AK7]|3ko] 71 T3 A vl
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Table 2. Comparison of ginsenoside contents of ginseng roots produced by organic and
conventional cultivation

Year Culture Ginsenosides (w/w%)

Total® |PD/PT?
(4) (B) Rei | Re | RF | Rby | Res | Rhy | Re | Rb, | Rbs | Rd

Organic farming | 0.37 | 0.18 | 0.24 | 0.31 | 0.05 | 0.00 | 0.22 | 0.13 | 0.02 | 0.07 | 1.59 0.91

4 | Conventional 032 10.18]0.22 029 | 0.04 | 0.00|0.20]0.11]0.02|0.05| 145 | 0.88
farming
t-test ns ns ns ns ns ns ns ns ns * ns ns

Organic farming | 0.30 | 0.19 ] 0.20 | 0.35 | 0.04 | 0.00 | 0.23 | 0.13 | 0.02 | 0.05 | 1.52 1.08

5 fa(r’gviz;ﬁ‘mal 0.36 [ 0.18 | 0.20 | 0.29 | 0.04 | 0.00 | 0.17 | 0.09 | 0.01 | 0.03 | 1.37 | 0.78
t-test ns | ns | ns | ns | ns | ns * * * ns ns *

A ns’ | ns | ns | ns | ns | ns * ns | ns * * *
B ns | ns | ns * ns | ns * * * * * *
AxB ns | ns | ns * ns | ns * * * * * *

Dns, *, **: Not significant, significant at the 5% and 1% level, respectively.

Y Total: Rb;+Rby+Rc+Rd+Ret+Rg+Rh;
9 PD: Rb+Rby+Rc+Rd, PT: Re+Rft+Rg+Rh,
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X8t e FIFERO WA A= Ao EREEA] e
O 7] w&ol(Kim et al., 1987; Han et al., 2013) A xAlo] = & 001 Zradkal A57]
FHS 1A QA RARRG 930 Blgo] o wobd At 3ol o St
© 2 AGHET Han 5(2013)2> 14te] ardZo] HWA H2F9) nl&o] 741 (Lee
et al., 1987; Sung, 1986) HtHol| AW Q42 UlF-E Alxdo] EX3T &= I35 H&
o] ¥=o}A{(Kubo et al., 1980; Tani et al., 1981) AdZ Axo A O e A Alol = e
S YeEhdYE E3(Han et al, 2013)9} 2o B AFdAE FAgE 2
Hong¥} Eom (2012)2 ¥g] 713 Foll A2 protopanaxadiol (PD) AlE2] A
AFO] = Rby, Rby, Rbs, Re, RdS 7H Bo] 3Hi3tal lokal Hagiz| g 2
o] Hlgo] ¥ APAH] A4KLim, 2011 R F715A W QAatolAq PD ABe ALEW &
Fol o =A YERstTh
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Fig. 1. Growth characteristics of the aerial parts and roots of ginseng in organic and
conventional ginseng field.

A: Conventional ginseng field, B: Organic ginseng field, C: Left (4-year-old organic ginseng),
Right (4-year-old conventional ginseng), D: Left (5-year-old organic ginseng), Right (5-year-old
conventional ginseng).

3. B9 33 A mabol & SHFate] A

A AR o] EoF 3ttt M Aol ko] gl &4 Z I Table 37 2
o B9 pHE XA mAfo]E Rb, B RASF 79 Ao] I = AT Park 5(1986) ARE
W s wiste] A, Q4 A o2 e Ity Ryt B 5 AAke d4
© & AAEAo| = g o] glom 237 Rdel Ho] AHAAE Rtk EY &
F71E 2 Rest A9 o] Q1A o] HATE Kim 5(1995)2 EY 5 F71E°] S7Hst
9 SaponinA Ad&9] TEF EIF SUIRIG AL PAT B AT Ao = F A Ao =9
Re A& A9 2] /ME M Ao = ghigol| ake FA v XA &hTh Kim &
(19952 EF T F&EA4 X34 Na @ Mgo| &&Fo] F71stH ALEY gheFo] 7443
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T B9} Zo] faclat gk JAH A E Rby, Re, PD/PT B &3} o AaARAE
HAATE 2184 Na B Mg9| 2 A Aol =9t FaaA7F AR H A At whabA
protopanaxadiol (PD) Alde] AFEWUQl XA :=AFO] = Rb;, Rb,, Re, RdQ] HEES F71A7]
HH AR Bk pHE @33 Asbe dAA faQl4abe] ke y3ojof ditt

Table 3. Correlations between the soil chemical properties and the ginsenoside com-
ponents content

Total | PD/PT | Rgl Re Rf Rbl Rg2 Re Rb2 Rb3 Rd

pH | -0.08™Y -0.18™ | -0.06™ | 0.18™ | 0.04™ | -0.03™ | -0.18™ | -0.19™ | -0.21" | -0.19™ | -0.23"

EC 0.02™ | -0.14™ | 0.06™ | 0.10™ | 0.14™ | 0.01™ | -0.07™ | -0.06™ | -0.04™ | 0.01™ | -0.19™

NO3- | -0.02™ | -0.14™ | 0.06™ | 0.06™ | 0.01" | -0.02™ | -0.17" | -0.11™ | -0.04™ | -0.02" | -0.22°

P205 | -0.15™ | -0.26" | -0.08™ | -0.02™ | 0.10™ | -0.20" | -0.17™ | -0.22" | -0.17™ | -0.19" | -0.19™

K -0.01™ | 0.11™ | -0.06™ | -0.19™ | -0.02™ | -0.03™ | 0.15™ | 0.09™ | 0.10™ | 0.14™ | 0.10™

Mg | -0.05™ | -0.02™ | -0.01™ | -0.04™ | 0.02™ | -0.03™ | -0.06™ | -0.05™ | -0.07™ | -0.04™ | -0.15™

Na |-0.01™ | 0.01™ | -0.05™ | 0.02™ | 0.11™ | -0.02™ | -0.01™ | 0.01™ | -0.02™ | 0.01™ | -0.10™

Ca 0.02™ | -0.09™ | 0.07"™ | 0.05™ | 0.08™ | -0.02™ | -0.02™ | -0.03™ | -0.03™ | -0.03™ | -0.11™

OM | 0.02™ | 0.09™ | 0.12™ | 024" | -0.13™ | -0.04™ | 0.01™ | 0.13™ | 0.16™ | 0.19™ | 0.07™

D ns, *: Not significant, significant at the 5% level, respectively.

AR FAHESY ol wet §53th vl {7
&3 & 63 Ql ZHHHPJ EF #7148 B At JAmAre| =9 zholof] ek A= o}
] A xAlolE S Bl s
#3715t AbolE FHshe 588 Fa ok d4te A, 78
A2 ZFEIFE A7l BAA el F9A Ae ZolE BT BIE
QA Zol= AATE F A Aol EEeF Wl olgl giRE s A xAlel=
A ARG FrlEA Aol ¥ & S Bt 5

Qltell wisl PTAES] Atzd Xt} PDA A ko]l o =t Hate) A
Ginsenoside Rb,, Rd¢} 79 A#AAE BTt v a4 Rb, Re, PD/PTH]
I Fol AABAE EATE A4 Ginsenosdie A5 S7HA7181H A4t A4}
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