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Abstract

Contents of ginsenosides 7 subordinations of two-year ginseng (fresh ginseng) is 1.27% and three-year ginseng is 2.09%,
so the three-year ginseng root increased 64.9% compared to the two-year root. Compared with the comparison group,
ginsenosides component content of KEM+SAF-applied group increased 24% in case of the two-year root and 20% in case of
the three-year root. In vitamin C content, two-year root showed 59.4% higher and three-year root showed 37.7% higher in
KEM+SAF applied group compared with the comparison group. In case of vitamin E, the two-year root indicated 5.6%
higher and three-year root indicated 1.5% higher in KEM+SAF applied group compared with the comparison group, but
there is no significant difference. In phytosterol three components (campesterol, stigmasterol, sitosterol), two-year root
showed 25.3, 3.6, 14.1% higher for each, and three-year root showed 23.6, 6.8, 12.9% higher in KEM+SAF applied group
and 14.4% was higher on average. In DPPH, two-year root indicated 34.4% higher and three-year root indicated 42.4%
higher in KEM+SAF applied group compared to the comparison group. To sum up the results, KEM+SAF applied group
showed 022% ginsenosides components content, 248.6% vitamin C content, (33.6% vitamin E content, @14.4%
phytosterol content, (538.4% DPPH higher averagely compared to the comparison group.
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okl Qlof 2HEAulo] FA A= B0l kst
TS 1991). o2t A& et 21321 o]
4o} 2hg- flof e EQImAE L] YU o E A-gsto]
=0 SAS B sto] AE9] Ry
ESf #A9] 7]&o] HtKCho 5, 1993; Park 5,
1993; HEH:, 2000).

Q4e] 753 EA e gt At 1960t Q1
AF AFEY HiEA|Q) ginsenoside Rx 13%0] ZA3hS
Bejato] 1 sfetA 0| $HS ARO R A
QA oA el ginsenosidet= 300]F0] 0|21
glon 0|58 & triterpenoid ~15-2] dammarane 7|
AE 0 2] QLA & ABolk ek Ege] A}
EHEOITHH -5, 1999; 7, 2008; =9} o], 1993; B,
1991; <k 1991; &, 1991). 18]l $4F AsaFd
ginsenoside(7%) = 2~5 AR} 712 48] S7Fsto]
A 2ujjof] Eelch T8y 6 X} 0]F-9] ginsenoside
S WSPE AT =e} o], 1993; <F 1991; ),
1991). & A= & (Panax Ginseng C.A. Meyer)
S dio 2 [-8uRE(Korean effective microorganisms:
KEM)TH o4k HAHES A2H83 AlAlofo]iestolu
(Seafood amino acid fertilizer: SAF) A]-8-0] Q14}9]
715 3= rgHste] wiA= gl thste 294
T 3GAY kS e 2 -3kt

2. Mz 3 Y

Qlete] A At FARS(36° 05 " 447
N, 127°30 36 ” E)oll $]2I3t ql4ks7HellA] 20061
712007910} 747} 1A} BAHS 49 200]) 4119
o} £59 F&| & AFE AL dAE5S A=
FRAAN PR, OlFTAL FRF 90 cm, WHF
90 cm, F=320] 35 cm, o] 25 m= HA[5I3]r}. KEM+
SAFA 2= A4 3 1, 28 bAoA 4 20
QUHE| 109 712 2. 7k7F 500ufelo. 2 3510l o
ARSI, 2008 109 20 Uofl Sttt 4-2F
SA SAA2(-60C, 96AI1Zh3to] 2] 13 glo]
AE3} 5Fo] B35 Ginsenoside £42 &7t
Al &2, 5785 3001F2] ginsenoside F-of| A A==
A A1E S4B 2 S ginsenoside 7552 B

A5t 18] 3l vitamin C, vitamin E, phytosterol,

XAk 4271% DPPH (1,1-Diphenyl-2 -picrylhydrazyl)

2.1. Ginsenoside 24

AA7IA] 22, 7% 3001F-2] ginsenoside 5l Al
AeEd A= SalA %l ©d 7545 ginsenoside
Rb, Rb,, Re, Rd, Re, Rf, Rg; ol tiste] 243513t
A& 80~100M| 42 E4istar, 1 g& F5te] 250
ml flask of] 70% g2 70 md3} &315}o] 80°C water
batho]l A 6027} 27 F+E(23) 3kt 12|31 60T
Wt 5 F & 25 me] gafekar AR 5 mbE
Sep-Pak C18 pluso] 2} A|Z] & & 20 ml 12} A&,
30% HIERS 15 ml 23} A2 5le] HERS 5 M2 8%
5. 0.45 um syringe filter2 oj3}5}o] UPLC(HE:
ACQUITY UPLC)& H-415}3ItK Table 1).

Table 1. Ginsenoside analysis conditions

Solvent Flow veloci
Time(min) (ml/min) v H:00%)  ACN(%)
0.0 0.6 85.0 15.0
0.5 0.6 85.0 15.0
14.5 0.6 70.0 30.0
15.5 0.6 68.0 32.0
16.5 0.6 60.0 40.0
17.0 0.6 45.0 55.0
19.0 0.6 45.0 55.0
21.0 0.6 10.0 90.0
22.0 0.6 85.0 15.0
Column ACQUITY UPLC BEH C18 1.7 gm(2.1x50 mm)
Column temp 40C
Wavelength 203 nm
Injection volume 1 m

2.2. Vitamin C2} E £

O Vitamin C A& £-4] (ascorbic acid)

=4 AZE AR5 g2 5 mle] 10% metaQl 4ol 10
B2 WA F, a8 olgato] 5%
welolahe Golol] olsh] Rafala, gt
50 me7} H =5 -85k 47 1-8-9E 5,000 rppme]|
A 15387F QARLIS, A4S 04 me] nyon
membrane filter2 ©o]¥}st & HPLCE HA3}9ch
HPLC AHL 4.6x250 mn(5 m)2] luna C;5 100AE
A3, 8458 1.0 mé/min, HE7]= UV 254 nne)
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Z7of| A EA 5kt

O Vitamin E A& 54 (a-, 3-, y-, and S-tocopherol)

A& 0.5 g2 ascorbic acid 0.1 g} EtOH 5 mlo] 32
3t AJgltoll Y a1, 80C shaking water bathof| 4] 10
EZF HR](rpm = 90) F 4] 44% KOH 150 = 4
11, THA] 80C shaking water bathof| 4] 18571 | &3}
HH3-& XIBYAIZATE 1824 3 SA] AWA vl &
13t d3oll go Yzet & 5755 ml, hexane 5 ml
32 3 wRkskglch Yae](5C, 1,000 rpm, 1)
35 NE TH| = pipet &= F{51o] 100 ml o
of| %7111, sFF-o] Holl= Yalae] tubeo] ol
A9} =AU ZAOFZ hexane 5 mME @il vortex,
centrifuge, A& IAH| 2 pipetSZ |3} 100 ml
EHof o £7= S 29 o skl AR 2
Hojipo]] FHTE S Ml ol T F =55 HE=
S 33] WHESEGITE Zth7 o =8l E AR E 2
11 Na,SOs 9F 4 g& Y2 3, hexaneZ2 Na,S049]|
E9A]7|HA] A|@ o] Ho} N, gasS E-0] hexaneS
A| AL Isooctane (HPLC) 1 mlE go] &A3] =21
3 AU 3]g FA|E 0]-8-35}9] syringe filtration(nylon,
A& 13 mm, 2 m)S 3510 sample vial(amber)o]] T,
N, Eojgon] gy 5 4}7] -89 20 utE HPLCO 5=
3] EAskech. HPLC 232 Zorbax SIL(4.6 x
250 mm)}, H33AHE7](Ext. 290 nm, Em. 330 nm)&- A}
8510] BA8I9,

jus)
pe M

oL

4
l.ﬂ ﬁ}c’ OIN' —{01:

2.3. Phytosterol 24

ol AR 0.5 g-2 3.4 M NaClZ} homogenize 5}aL
4,000 rpm, 2 Cof|A 3087t Y4152] 3, supernatantS
25lo] £ B30l 17 mM NHH.POS/H;PO, (pH
2.87)¢} &3}81a1, 0.45 me] nylon syringe filterE ©]
-&-5to] o5k & HPLC(Table 2) = A 3H3At)

Table 2. HPLC conditions

Equipment HP Agilent 1200 series HPLC
Column YMC-ODS-AQ, 5 gm, 150 x 4.6 mm ID
Mobile phase 17 mM with 300 ppm formaldehyde
Flow rate 0.4 m¢/min, 0.7 m¢/min

Detector UV 215 nm

Oven temperature ~ 25C

2.4, SYMA AJ{s DPPH (1,1-Diphenyl-2—picrylhydrazyl)
A

DPPH(3.94 mg/DW 25 mf) 400 pM-S 2H43] =01
3. 0.2 M MES solution, 8.53 g/200 ml(pH 6) &+55
o 80 2 20% ethanol, 0.2 mM trolox(ARE3H 5 &
ol 591 & ~2'Coll 4] =2 H2lskick DPPH
= 1 ZA| 7} of-&- QP S free radical 241 517 nmoj| A
EAARQ] FE4E Uehie 2ebd SRMER, ¥a
= 5 7718 mollA v~ Fd5}tm proton- radical
scavengero]| oJsto] HAE 7] ool At BAS
SetorE A BEE 4 Sl3(Fang 5, 2002;
Morrissey &, 1998; Temple, 2000).

- A A5 (%)

100 - (NRA/1F F9/ 71 5) 100
©.2 AISe ARgtsict
3. Zm g %

3.1. Ginsenosides M&8!2to| H|ZEM

Uta o 2 SAMIARS 9% A= 68 &
& she, Hato] 6l ASSHAE ZNA S 100078
2, 123l 4t S ginsenoside(7F) o
2-5W13717] G5 Z71stel wAre] 2ol wret
(3}, 1991; A 5, 1995; |, 1991; Z3F€), 1995). 18
L} 6132} 0]5.9] ginsenoside THF-S W37} Aok 2
F A= ginsenoside A8/ o] Egk 2t 3 EAIE
S gi4O. =2 ginsenoside A& S FEIE A5t
(Tables 3, 4). 5=412] 100 gF ginsenoside(7%) g
it 1, 29 KEM+SAFA| 2|9 28-S 242}
1.16, 1.19, 1.45%°]™ 3W3RLE 2121 1.97, 1.95, 2.36%
2 2o H]ske] 69.5, 64.0, 62.0% ginsenoside
Stefo] =2 A o 2 eI Ginsenoside £5E 2=
Rd7} 2422 0.07%, 3WHZL 0.17%2 7H 2
A Jepi o, 714wk 4.2 Rb, 7 Re& 7H2} 211
AJ10] 0.29, 0.27%°] 11 3T 0.42, 0.43%2 Lt
BhTh Rbi F241400] 9 A0k, A%, 97
A, &2 7198 JiAdef &bt 9lem, Re= F4l
T4 A= 22 JF8EX], APFAREA] Bl Ao
A7 Sl Ao dHA UeHF 5, 1999; =2} o],
1993; =}, 1991; 9F, 1991; 2], 1991).
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L



1026

o

3HH KEM+SAFE A3t Q1419 ginsenoside A&
gl vl ekl islol BAle Az, 2uaze)
79 tjz2to]| v]5te] KEM+SAF#|2]7-2] ginsenoside
At ool 24% SR A o2 yEhg o, 3
of| A= 20%7} =78t Ao 2 et Ginsenoside
dE THEE 279 KEM+SAFA 2415 v] s}
o] K, 2o A Re@} Rf= 14% = H| LA w2
2715 HY o, Rby @} Rdo|A+= ZH2)F 46% KEM+
SAFA| 277} 7] UrePtt(Table 3). 344820l 4
= Re@FRb oA Z2E 5, 15% 2 H|aE] B2 ST
14 om, Rb,oFRe ol A= 2+ 30, 38% KEM+SAF
A7} & A2 YEtTable 4). & 24 2
¥} ginsenoside g+ FHFo] Aoli= w2 H|sko
KEM+SAF | 8]0l A 20% ©]A) ginsenoside $F0]
E& A= vehd, Ak AuiA] KEM+SAFE 7]
o2 Al-g3HH ginsenoside & T Apol= 9l

o, AAHOR ginscnoside FH40] ST EI7}

o~
e

7|l

3.2, Vitamin C&} E ME&t2re| HlwEN
Vitamin C+&= glucosel} galactose 5-2] &2
EARRE = 4T erslEo|th(AE
377, 2012). Vitamin C2] 523 AJ3lsh2 E4

<2 vitamin A, D, K, E 5°] 2|84 A=
|doltk o]Hgt &4 w0l vitamin Ci= YHEH O
2 EXo] gl= Aoz AdeyA] 9k Vitamin C2] 7]
T2 GAEIA|E A ] GTto|th & A7 AAE ALE}
Ho g tpE B4 ARlE ol = 9eE sk= A
© & A QITHAE|oFEeH A, 2012).

I4Fe] vitamin C A& 242, 294 =4
9] vitamin C (Fig. 1) &= 100 g )=+
1, 2 9 KEM+SAFA2]Fof|A 2z} 24.84, 21.74,
37.13 mg& Shpokal glow, 3| (Fig. 2)olA=
7¥7} 34,31, 27.04, 42.24 ngS FHQB}T Q= Ao B
veftel. 3k 2ol wlslol TS 7t A}

1o =
19

L

o 4> o

Table 3. Ginsenosides (main saponine) ingredient content of two-year fresh ginseng (Unit: %)
Sample contents Rb; Rb, Re Rd Re Rf Rg: Total
Control 1 0.26 0.13 0.15 0.07 0.24 0.12 0.19 1.16
ontro £0.02 £0.02 +0.03 +0.02 +0.02 +0.01 +0.01 +0.06
Control I 0.28 0.12 0.13 0.06 0.28 0.11 0.22 1.19
ontro +0.03 +0.02 +0.02 +0.01 +0.01 +0.01 +0.03 +0.05
Control 0.27 0.13 0.14 0.06 0.26 0.11 0.21 1.17
ontrot average +0.02 £0.02 +0.02 +0.01 +0.02 +0.01 +0.02 +0.05
* 0.32 0.18 0.18 0.09 0.29 0.13 0.26 1.45
KEM+SAF +0.03 +0.04 +0.02 +0.04 +0.02 +0.02 +0.03 +0.05
Control/
KEM-%—SAF*(%) 121.3 142.9 127.7 142.1 113.5 113.4 125.8 123.9
* KEM: Korean effective microorganisms, SAF: Seafood amino acid fertilizer
Table 4. Ginsenosides (main saponine) ingredient content of three-year fresh ginseng (Unit: %)
Sample contents Rb, Rb, Rc Rd Re Rf Rg; Total
Control 1 0.40 0.25 0.31 0.18 0.41 0.18 0.24 1.97
+0.02 +0.01 +0.02 +0.01 +0.02 +0.01 +0.01 +0.06
Control I 0.40 0.28 0.31 0.14 0.41 0.16 0.24 1.95
+0.02 +0.02 +0.01 +0.00 +0.01 +0.01 +0.01 +0.03
Control average 0.40 0.26 0.31 0.16 0.41 0.17 0.24 1.96
verag +0.02 +0.02 +0.01 +0.02 +0.02 +0.01 +0.01 +0.04
* 0.46 0.34 0.32 0.20 0.48 0.22 0.33 2.36
KEM+SAF +0.02 +0.01 +0.03 +0.01 +0.05 +0.03 +0.02 +0.10
Control/
KEM+SAF*(%) 115.4 130.4 104.9 126.3 115.8 126.9 137.5 120.4

* KEM: Korean effective microorganisms, SAF: Seafood amino acid fertilizer



Lol A] 38.1, 24.4, 13.8% vitamin C $}&Fo] W2 710
2 UEREoH, A2 0= 23.8% 31 dAYTollA o W
2 Zoa FEAmgch H Bl dixTet
KEM+SAF A 2]+ 4~419] vitamin C $FHFigs. 1, 2)
2 gjzto] H|ste] 2 AT A] 59.4%, 3EAo
A 37.7% = ek o], Bt 48.6% KEM+SAF
A g Tef| A vitamin C gH=Fo] @o| T 9= A2
2 YeRthFigs. 1, 2). 7] 2aE 2op Qlite]
vitamin C T2 204 302 AJA5lHA|
vitamin C §}Fo] Z7}=]11, KEM+SAFE A|-83F &
ol A] vitamin C ghego] Z71etth= Aul7F dojxith
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Fig. 1. Vitamin C content comparison of two-year fresh ginseng
(mg/100 g, fresh weight).
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Fg. 2. Vitamin C content comparison of three-year fresh ginseng
(mg/100 g, fresh weight).

Vitamin E= 19360l Zxmufjol-fof 4 the] sto],
1938d0]] Z1e]2ol& 24, Stocos)olEh= Eo
2 Tocopherol o2} F-2A] & QT A2 oF7Hd A,
2012). th2 2|84 HlEIS: 7ol AR E = Ax) &
] vitamin E= A2l of] AEw QIAoA 7
gt AR o2 RS oskal AAYsE 24
AZ1™M o, B, ¥, 6, 0 55771 lon dat Akofli= ok

st el Bekslr). Hofl 2] o Eg pe)
Alof| £241.8 o) o) AlufjE] X|Holu} HE I =3}

vitamin E $=HFig. 3)2 AES3 100 g tj2 1,
2 9 KEM+SAF | 2] Lol 4] Z+2} 53.47, 51.27, 55.32
nge okl 9lom, 3FATFig. 4)ollA= ZHzt
48.28, 47.80, 48.76 mg& TA-5HIL Q= A O =2 LE}
wieh E3F 2ol Blsto] 3RS ZFRAR
A A A 07 9.7, -6.8, -11.9% vitamin E 3FFo] 2]
2 Aoz yEpton], MA o2 -9.5% 3 dATe]
A A& A o7 BAEQT

SHH B35 o] ti2tet KEM+SAF A 2]+t =4f
9] vitamin E gk tjzto] H|ste] KEM+SAFZ]
277} 2 Aol A 5.6%, 3 Aol A] 1.5% R eFLE
=A UERStHFigs. 3, 4). A7] itz Hof Q14+
vitamin E =2 213404 3RO R AJAJBlHA|
vitamin E &fo] o ZAasl= AR Hola,
KEM+SAFE A]-83F £ ol A] vitamin E T oF
7t Z7Vetchs At Aol

60.0

500
400
300
00
100
oo T T

Control T Contral I KEM+H3AF

Vitamin E (ng/100g)

Fig. 3. Vitamin E content comparison of two-year fresh ginseng
(mg/100 g, dry weight).
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Fg. 4. Vitamin E content comparison of three-year fresh ginseng
(mg/100 g, dry weight).
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3.3. Phytosterol ME2&t2to| HWEM

Phytosterol-2 3-sheetsterol, kanpeseuterol, stigmasterol,
brassicasterol = 40 Z5& o|A}19] sterol IHE=, A
FolAe Aot e, A8 Soll Z3E o] ek
Sterol-Z Af|3zE}o] QHolut 7]-5-HA1E flsl e A
oA Zagt 28439 FHo|tH A F o oFEe A,
2012). Phytosterol-> Q1A A%A+9] cholesterol T4
A8l DHZ9] cholesterol F=E AoHA7]= 218
o glom, A Htholl &fgh k= sl o] 7HA At
7} Qltt. E3] phytosterol-2 total cholesterol, LDL
cholesterol ZF2 Wel= &3} Qlow, SR,
HDL cholesterol s=2]ol = &S T4 Gt AR
OJOFERPAA, 2012). ?14+9] phytosterolof &3}= 3
A E(campesterol, CosHasO; stigmasterol; sitosterol)
o oFF EAIEE Figs. 5, 6] LR 21d4829
campesterol T8 AE5F 100 g =+ 1,2 9
KEM+SAF A 2] Lol A ZF2} 0.17, 0.24, 0.26 mg< 3+
Fakar 9o, 3dAoA= 22 0.17, 0.23, 0.25
nsS THSHL Sl L0 LERdth EaF A4l
H|aho] 3L ZERARLOIA 2.3, 6.0, -3.9%, 2
Kol wjtol Bt 312 %A ek,

3HH stigmasterol-> ZFZ} 3.43, 3.35, 3.51 mg2 St
fokaL glom, 3udATolA= 22} 3.76, 3.82, 4.05
ns% B3 Gl 202 ekt Egh2dAo)

O ZFZRAREOA 9.7, 13.9, 15.3%,

campesterol -2 2R Lof| vISte] A LERITE
18] a1 sitosterol2 27+ 4.41, 4.39, 5.02 mg2 395}
L glom, 3dAoxl= 717} 4.64, 4.43, 5.12 mge
SHSIEL Qs Ao erdeh ok 23] Hal
o] 3FRYLL ZhALo)| 4] 5.2, 1.0, 2.1%, campesterol
S 2@ ol| mIsto] o A Ul Wl s
9] 22} KEM+SAF 2] 2] 4=4+2] phytosterol 3F&F
2 tfjZzto] H]gle] KEM+SAF#|2]7L7} campesterol,
stigmasterol, sitosterol Z}Z} 2\ AILo| A 25.3, 3.6,
14.1%, 3 Ao A 23.6, 6.8, 12.9% =A UERTES
™, B 14.4% KEM+SAFX| 2] Lol 4] @o] Fhag)
Sl Ao Lepdeh

o~

o
e

BCampesterol BStigmasterol  W3itosterol

o
=)

F
= o
—
—
—

Phytostero] (mg/100g)
I
s &

Control T Control T KEM+SAF

Fig. 5. Content comparison of phytosterol three contents
(campesterol; CysHagO, stigmasterol, sitosterol) of
two-year fresh ginseng (mg/100 g, dry weight).

WCampesteral BStigmasterol  W3itosteral

Phytostero] (mg/100g)
w
bt

Control T Control T KEM+SAF

Fig. 6. Content comparison of phytosterol three contents
(campesterol; CisHagO, stigmasterol, sitosterol) of
three-year fresh ginseng (mg/100 g, dry weight).
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, WS amine o] 23] $HE o] 2 2pAjo] g
= ARE s B9 HAg ol s o= A A
Ick(Blois, 1958).

Qake] ghatsl Bl v|A]= 9&S DPPH
(%o)°ll oJgt AAFA5S 545 2k 294y =419
DPPHE:= t)=F 1, 2 @ KEM+SAF A2 LojlA] Z+zt
12.83, 11.96, 16.66%= Ltebom, 33 Lo A=
7¥7} 14.24, 13.99, 20.10%2 LJERGTHFigs. 7, 8). =
Sh 2 Aol H]sto] 3 RITES: 7 AR A] 11.0,
11.7, 20.7% DPPH7} ke Ao g vehton, A
20 & 16.6% 3AATAA o A A=k gk
sl thzTet KEM+SAFA G $24ke]
DPPH= tj Zto] B]sto] KEM+SAF A 2|7} 2134y
ol A 34.4%, 3O A 42.4% = UERGTE AF
7] AR Ko} Ql4ke] DPPH= 2ol 4] 313412
2 JAstHA $71E]a1, KEMHSAFS A8t 2%
o|| Al DPPH7} 57}tk 37t doj Ak

F150
3
o
B
& 100
50
0o : :

Control T Control I KEM+EAF

¥ =

Fig. 7. Comparison of active oxygen-elimination ability (1,1-
Diphenyl-2-picrylhydrazyl) of two-year fresh ginseng
(DPPH; %, measured wavelength; 517 nm).
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Fig. 8. Comparison of active oxygen-elimination ability (1,1-
Diphenyl-2-picrylhydrazyl) of three-year fresh ginseng
(DPPH; %, measured wavelength; 517 nm).
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