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SR oFor AAA gty o]l AAFH Fgor AMREHIUEA
gl & s oy, 249 A =9 Ao £2kef Aol Vled

Aoz mFojHol @l FRAAE THHES & & Utk FHUElAE
A AITIEE HIZEe] ZRe] os okgor  o]fEojgtt  delA
Uot(Yun TK 2001). webA] dakell digh A5 @ol o]Fo|Aith. F2
71574 A48 ginsenosidesE  HIESHY]  HlESRbE,  EFopMEH,

d, #84 oEAl, @Ay el #aY, AU
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S 2008)NME ARt BaZE SR ub ok wmEbd i Ao AFE
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I. ABAR 2 3

ot

1. A4 A=

2 Aol AMge 43 2 AH(Panax ginseng C.A. Meyer) Q1A

e THAGE FAtatolA, 48 2 vt (Panax quinquetolium 1.) 14+

0,

A= vl IAFA FoAlA, 4d & F=t4H(Panax ginseng C.A. Meyer) Q14+

He S JilinZA QGHa) A AeidE Zeltt 20078 74 4 NE

o>
2

AAZE Q1A Aeit & 2011d 10l &9 QI Aol XE AFS
As 2012 4o Fdsto] ARGt 39 & b=AH(Panax ginseng C.A.

Meyer) 14F A= 22 Aol 37 Aful

et
)
o
N
N

e A7) st
Aol gt Agel A FAAE F AR Baste] Rugh=

-80Cof HEystHA ARESHA.



A A 100" 9] FAE 49 HHE 54 w2 eI

=
o
o,

212 Az =H

A M FRE AEE A fIs FEUXS A 222 35mesh
Az A & 1 g& 3l petri dish(@3.5 cm)o] Y ME SAHE ARz
AHgshdeh. ©ol8 AAA(CM-3500D, Minolta, Japan)g ©]-&ste] 93
HFE =45ttt Hunter's color  value2  L(lightness), a(redness),

b(yellowness)gt2= WellaL, ojmfo] IE Wy L= 9577, a= —0.10,

T FEE 105C AATHEAEHS(AOAC  1990)  ARgsto]

ZAstgrt. A4 A 5 g2 GFA AF WAl 2L ke, 105C dry oven



B (%) = (W,-W,)/(W,-W,) X 100
W, AL 2 (@
M=ot AeF HAY BA ()

Wy Az & Aot A A9 74 (@

Zo HEke Kijeldahl ZAAHHS (AOAC 1990) o]-g5}o]
S5t WA 2o B2 fs] A EE 1 g2 Kjeldahl
ZAT ¥ 2, &35 ZufAl (1000 Kjeltabs Cu, Foss, Sweden) 271}t

okl 420C2 AA%E B35 #2](Foss, Foss

o,
r&"
o
3

—
o
ank
=
)
rlol
ol

)

9% $ 0.1 N HCl BEgolom Agsien. 2L wyow

o|N

=
T

ARE AN BFARS HAKAT offst 2L Aoz zuwMI AT

Z (%) =(B-M) Xx0.0014xfxD XN /Sx 100
Blank test®] 0.1 N HCl ZZ8H9] A AH|F(mL)

M: Al=2] 0.1 N HCl &89 HAAH|Z(mL)

0.0014: 0.1 N HCl #F89°] 1 mLol Adst= 4% (e)

f: 0.1 N HCl EF8949] factor (1.000)



D: 8]4u)%
N: ZAAS (6.25)

s: Amel AAF (o)

2.1.3.3. A4 A=F

QU A B 1 g2 UEeIAe] 9o ok, G H 4719 etherS 140 mL

Y4, FE2H, 4718 dZE5F] heating block(Wisd heating

mantle, Daihan agent, Korea)ollAl 60~70C AZ=Z 12417t 7F25H3A

FEo] BUW 4719 Reslel 105TelA 147 Az & W,
Pk o WAL WEstel FFL T T, okt gL o=

ZA (%) = (W,—-W,)/SX100

Wi 2 5 5 A2 2719 TF @

Z382 d=Fe 550C FH3SHS (AOAC 1990) ol-gstsict. g =



Z3E () = (Wz_WO)/(W1_Wo) %X 100

Wo: &3Fd =719 $% (9

E

L 88} o) mheh ARl F%F (
W, 85 o] moheh Ao

2.1.3.5. Z&t31E ¥

g,

g, A,

otg] Ala} Zro] A9 BEAIZT 100%Y

o FH@)S WA BHEHRY FH®)S Fakdct.

3= (%)

=100% — (=8 + ZA9 + 2dd + 23]|71)9%

SF 4t X B9 5 g ethyl etherg

ZZ7](Ankom™™, USA)Oll FAsle] zARE
027k AFEs o &, Alef vig &

o}
Atk 0.255 N H,S0, gHo& 4



ovenoll Al 24Xt AxsHt. g =rHol AlmE ¥l ISl &

S Aol ofefst e Mo 2MG FFS AU

ZA/(%) = {W;- (W, x CPI/W, X 100
W, = filter bag S (g)

AMa TF@)

W,
W, = 871 B F 4% da A BA 24

G = ¥ W/oAd W Bag A& A A5 BF FF

2.1.3.7. #7132 A& 24

A Ko R7E AR EAL AOACHE (AOAC 1990) F1=

Pch. RS $AAE @ A A BT 1 g& Fetel 550C

ol

Slotzoll A 2413t BISkAA WZRE &, HNOs8 3 mLE 71ste] dofA]

2

we] Aaks AASHHE. olE oAl 550TC  BlekmollM 1ARE &

il

33471 oS 1 N HCl €9 10 mLE 7}et &, oJ3}2](Whatman, No.1)

Mb}

o|-gsto] ojFstEA FFHRFE 20 mlo] HES HEste] Fr|E 24
Alzz ARGSHRE. olZA] ofabd ofipalg ICP-AES(OPTIMA 4300DV,

Perkin—Elmer, USA)E ©]83alo EAotct. EAx742 Table 1 ¢ AT,



Table 1. Operating condition of ICP—AES for mineral analysis for various

ginseng seeds

Instrument parameter

Condition

Model
Source
Spectral range
Resolution

Detection limit

OPTIMA 4300DV, Perkin—Elmer, USA
Argon plasma(6000K)
167-782nm
Better than 0.006nm at 200nm

10 ppb ~ hundreds of ppb

10 A 2T



274 24 BAS AR AW 22 FEAXT A4 AN BT 20 ¢
of dlAF 200 mL& 7}5ke] 27C, 180rpmollA 12417+ FoF EE50o] &%
% oIz (Whatman, No.1)=2 AZ fHS W 357 (Rotavapor,

Buchi, Germany)& °l&df A= F AAFX5t] Eaotdtizt 24t

228 Amz AHgstar

2.1.4.2. Al methylation & Z|HAF =3

A% 0.25 goll 0.5 N NaOH Hg-E& 88 6 mLE 7lste] =olxn

80CANA 10827 79 ¥ 14% BF; methanol 7 mL(Sigma Chemical Co,

USAE e & 287 Foln sl 5 mLe 7hste] 187 RGrh o

T

Aol AR & A F& A NaSO, 0.2 g& do] 1023+ §HSAA
Fie AskAd. s dFE Fste] 0.2 wm hydrophobic PTFE

syringe filter2 o]T}ste] GC BA A2 o]fstglrh A|Hpite] HA

11 .__:Ix_c _'\.;:_'I'._E ;- ]



Table 2. Operating condition of fatty acid analysis for various ginseng

seeds

Instrument parameter

Condition

Model

Column

Temperature

Injector
Detector
Carrier gas

Injection volume

Gas Chromatography 6890N (Agilent, USA)

DB-23 column(capillary, 30.0 mx 250 unx0.25

um, J&W scientific, CA, USA)

‘C/min Next C
Initial 50
Ramp 1 25.00 175
Ramp 2 4.00 230
Ramp 3 25.00 250
Ramp 4 0.00

Split mode (split ratio 50:1)

260 FID detector, 280°C

He 1.3 mL/min

1.00 wl

Hold min

1.00

0.00

5.00

3.00

12



215 F 784 3 &F

FAAZ T A4 A 2 goll /S 100 mL&

ot wxbsle] F&3%F t}2 Whatman, No. 2

L FE=9S 100 mL2 g3t F 045 m

USA)E EFEZ=ZE 3519  phenol-sulfuric

1956) 0.2 A=fFot Tt

2.1.6. +84 oA &F

SAAZ 3 24 A 2 goll FF4 100 mLE

ot wHislo] FESH th2 Whatman, No.2

H7Fska 80TAA 34
SESERCES ERER
sEEE ofustel

S g ABE ARESHATE & B 2 glucose(Sigma Chemical co.,

acid HHDubois M %

A7FskaL 80°CellA 3A1ZE

oIz 2 ARt olFA

de FEAE 100 mLE LT F 20 mLE 3 YeleE 80 mL=

(il
Er
MN
i
1)
kl

acid(Sigma Chemical co., USA)

2l (Do JH 5 1993)02 A=stor).

13

AAeko] Zala FHEX

o
Y

e B -D-galacturonic

5t carbazole—sulfuric acid



gel gx A2E Fulskd o Azl 70% oEeg 208 Ruz

]

dol 4X7F Ft 27TColA 180rpmo=® uRtelY FEoitt. FEH2

o2 (Whatman, No.DE2 A& &, "2 e ¢ THe=z w5

8557 (Rotavapor, Buchi, Germany)2 7555t 52 AXSE &
oA ZAHste] $8L TS, ARF FEEL 0% @S
AgSte] 100 mg/mLe] FER o] -20Te] HISHHA 29
AHESEATE 47F2) A&l 70% olehE & 482 KGS3 8.10, KGS4 8.71,

AGS 8.75, CGS 7.10 g/100g, dry basis ©]3{Tt.

222, F &<

e
ok
ofy

14 A =2TH



Z EYdes &% =42 Folin-Ciocalteu reagents AR WH-S
(Singleton V' €} Rossi JA 1965) ®3dste] EA60th 10 mg/mLE =<1 Zt
Alge &5 100 e =552 108 3ASH 0.75 mL9] folin—Ciocalteu
reagent (Sigma Chemical co., USA) ¢} &3toto] A2oA 5E7F ghg-A17

o] 0.75 mL®9 sodium bicarbonate (60 g/ L) |HS H7lst

!

HolFolrh, Aol 90HzE WSAZ F 725 nmeld SYES

o

il

=40t tt. Ferulic acid (Sigma Chemical Co., USA) & 250~1000 wug/mL
, 5471% ¢ A= 100 g T mg

ferulic acid equivalent(FAE) 2 2Hitslo] 37]5H3
2.2.3. & EFtH ol &F
Z ZdtHLolt RS (Zhishen | 5 1999) ¢ WS F15)o]

245} 10 mg/ml SRR 59l AR 252 100 wo] 33 S84 400

WsE H1 wEHRE 3 6E Ft HESAIFT IMO] sodium  hydroxide
(NaOH)E 200 wZFstal ¥i2 32k S/ 240 wE 7isto] o4 %
wHrstgeh. o]F 510 nmelA FYEE EHstgorn F ZetHlols

e FAAX 3 Am 100 g B mg quercetin equivalent(QE) =

15 -":I'-\._E "%I:' 1.i

o



2.3.1. DPPH #A-47] 27 $4%

DPPH(1,1-diphenyl-2-picrylhydrazyl) 2771 &A 2442 (Brand-

Williams W 5 1995)¢] WS ¥gdsto] Z4otqirt. S H(2, 4, 6, 8, 10,

N
(e}
=]
QQ
~~
8
C
il
Lol
o
rol
o
M
o
~
(@]
i
=2,
(e}
N
=]
<
)
av]
g
T
P
=
>
(e}
=X
il

7¥sto] 307 A2l Al &, 510 nmolA FFEE S

lo

249 B9 e ofe] Alo] Yidstel DPPH 47 47 B4%

DPPH radical scavenging activity (%)

= (control absorbance-sample absorbance)/(control absorbance—blank

absorbance) X 100

2.3.2. ABTS A7 &7 A%

ABTS (2,2'-azobis—(3—ethyl-benzothiazoline—6-sulfonic acid) Zr-f7]

27 4L (Kim DO 5 20029 ®#¥-S #Faste] A5ttt PBS(100

16 .__:Ix_c _'\.;:_'I'._E ;-



mM potassium phosphate buffer, pH 7.4)°l =<1 1.0 mM<] AAPH (2,2'-
azobis (2-methylpropion—amidine)dichloride)@t 2.5 mM ABTSE 1:1=2
Aol 70 T Feazold 402 Ax WHSAIZH. °lE 734 nmelA
FAEE SHHYE W 0.650+0.020 ©o] HEE IHstAY
RS A AT (2, 4, 6, 8, 10, 20 mg/mL)2 3A3F FEE 20 ol

ABTS 89 980 w& gol 37 T F2FxoA 1027 WA =, 734
ABTS A&7 A&7 @AASS AAERTE ESE oFA U292 ascorbic
acid(Sigma Chemical Co, USA)E Algoto] ZF HFH

Vitamin C equivalent antioxidant capacity(mg VCEAC/ g)= $hHits}o]

e

ABTS radical scavenging activity(%)

= (control absorbance —sample absorbance)/control absorbance X 100
2.3.3. 34

A9 (reducing power)2 (Lin ES 5 2010)¢] ¥¥S g sl

I

%

tarh S5 (0.5, 1, 5, 10 mg/mL)& 3145 &5 0.25 mLE 0.25

A
(o]

mL9] sodium phosphate buffer(200 mM, pH 6.6), 0.25 mLe] 1%

potassium ferric cyanide®} 29ttt o] 50TCe] IFH[o]E oA 20&

flo

=otF "k A7It}, 0.25 mLe 10% trichloroacetic acidS A7}sfo] HH-E-

-

17 .__:Ix_s _'q.;:-' ok



BAAZAT. EREE 3000 rpmoll A 108 7+ AHEAE T F A5 0.5

mLE Fd 0.4 mLe 555, 0.1 mL9 0.1% ferric chloride solution}

UM FE=o] AAAZES] AL nAls dd= Lot #iste
(Hansen MB % 1989)¢] d11E Zr11ste] MTT(3-(4,5-dimethylthiazolyl)
-2,5—diphenyl tetrazolium dromide) &4 AA|SI T}, Chinese hamster
lung fibroblasts®l V79-4 A|ZFE AR5t o 96 well plateo] 3x10*
cel/mL =2 EFF F 37C, 5% CO,9 2HAFAA 24X <
HiFstAtt. vidd Alze] HixE ARt &, FEEs s=E=(100, 300,
500, 700, 1000, 1500 wg/mL) A= st 2441k S<F wieFet o5 MTT

AloFE 10 wl/well2 2F5EaL THA] 4% F3F Hjesigith. o9, Hix]E
A|AStal Dimethyl sulfoxide & 100 w# Yo] formazano] & =L&
shaking ¥of 37ColA 30& &<t E¥Estdrt. o]AS ELISA microplate
reader(SpectraMax 190, Molecular Devices, US)E °]-&ot] 570nm 9]
u}of A

Fes S dxde 59T dY FE8MY 70%

ok
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10, 100, 200, 300 wg/mL TE2 A5ttt o]AL 1A7F 9t

1 mM Hydrogen peroxide(H,0, 3%, Sigma chemical Co., USA)E 50 wl*

Lo 4tetH AEHAE FHE

MTT EA4& AAste] 570 nm oA &3

peroxideE A 2|5tA] g2 Al

2.5.1. st a4 24
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jx#o=2 10, 100 wg/mL X9l ascorbic acid(Sigma Chemical Co,
USA)E AMgslol it #5223 s Ba 24598 BTs
o]% ThA] 24AI7F viYFste] A2 AM|3zo lysis buffer(Cell lysis buffer 10X,

Cell signaling technology, USA)E 200 W€ 7Fstal 4C, 21206 xXg& 10&

et GHEE ¥ SR mol mpdon AgStglon -20TeA
Hshlet

o Z+ A3l 9lA .2 BradfordH
(Bradford MM 1976) <= o]-&sto] SAsta JitstA] aio] &L

dd T2 Uro] mg Tl gofl thig 4oz Yl
2.5.2. Superoxide dismutase(SOD) &4 =34

SOD &4-2 SOD assay kit(Cayman Chemical Co., USA)E ©]&3l
ZA5t ). Tetrazolium salt 7F -9 89 200 wof E4HS sEZ
10 wl ¥ xanthine oxidaseE 20 wl Fol ®hg= ZHASHAT. A2ofA
208 ¢t H"7|(Digital orbital shaker SHO-1D, Daihan Scientific,
Korea)oll Al ®¥H-32& A]X] % ELISA microplate reader(SpectraMax 190,

-

Molecular Devices, US)E ©|&5ty 450 nme oA THEE
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2.5.3. Catalase(CAT) &4 =A

Catalase &AL catalase assay kit(Cayman Chemical Co., USA)E
o] g3l =453t 100 mM potassium phosphate buffer(pH 7.0) 100 wl ]l
HeE 30 wWe Y1 G4ARE R 20 wWe HolFddd olF
hydrogen peroxideE 20 wl do] ¥H-§& 7HAIFt. o]A-E A4 20&
<t X7 (Digital orbital shaker SHO-1D, Daihan Scientific, Korea)©llA]
HhS-& Al F potassium hydroxide 30 wlE ‘o] wg& FT=AIFLCL
HAEZQN purpaldE 30 W ¥@olFal 1087 Ao ®x]slal, potassium
periodate 10 W& o] 58 7t A4 Z"e & ELISA microplate

reader(SpectraMax 190, Molecular Devices, US)E ©]8o} 540 nm9]

ol

oA FBEE SASHA. olet &2 WO = formaldehydeE 0~75

uMO] SER BHT  Aejste] BE AWZAS Itk A CAT

ol
J

unit/ mg protein®® YWERHY S 1 unit®] CATE 25TCoA 1.0

nmol/min/mL%] formaldehydeZ} @4 == A& SJu|gicy,

2.6. SAA =

2 A3 A¥= IBM SPSS Statistics 20 §A Z=I1H-E o]-8o}o]

21 A =- 1_i| q
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Fig. 1. 100—seed weight of various ginseng seeds.; Unit: g, seeds; KGS3: 3-
year—old Korean ginseng seed, KGS4: 4-year—old Korean ginseng seed,
AGS: American ginseng seed, CGS: Chinese ginseng seed.; Different
superscripts are significantly different at p<0.05 by Duncan’s multiple range
test.
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Table 3. Hunter color values of various ginseng seeds

Variety L*? a* b*

KGS3? 47.61+0.45P 4.60+0.20° 14.80+0.23¢
KGS4 41.19+0.46¢ 3.48+0.15¢ 12.124+0.26¢
AGS 46.51+0.74° 4.18+0.19¢ 12.57+0.17°
CGS 42.93+0.86° 4.93+0.15° 14.72+0.23

1) All results are expressed as mean + SD for three replicates.

2) * The color represented for L(lightness degree), a(redness degree),

and b(yellowness degree).

3) KGS3: 3-year—old Korean ginseng seed, KGS4: 4-year—old Korean
ginseng seed, AGS: American ginseng seed, CGS: Chinese ginseng

seed.

4) Different superscripts in the same column are significantly different

at p<0.05 by Duncan’s multiple range test.
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M=
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Table 4. Proximate composition in various ginseng seeds.

(Unit: %, wet basis)

Variety Moisture Crude protein Ash Crude lipid Carbohydrate (Crude fiber)
KGS3? 10.68+0.24"V 12.20+0.45° 7.73+£0.29° 17.03+£0.43¢ 52.36+0.76™ (38.59+0.13°)
KGS4 16.63+£0.49° 11.92+0.35° 1.8440.03¢ 16.07+0.90° 53.53+0.69" (39.59+0.14")
AGS 8.21+0.31¢ 15.61£1.00? 2.76+0.05" 22.08+0.56 51.34+1.01°(39.93£0.13%
CGS 9.76+0.43¢ 12.40+0.51° 2.65+0.06" 18.95+0.46" 56.24+1.11*(40.21£0.26

1) All results are expressed as mean + SD for three replicates.

2) KGS3: 3—-year—old Korean ginseng seed, KGS4: 4—year—old Korean ginseng seed, AGS: American ginseng seed, CGS:

Chinese ginseng seed.

3) Different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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544z @ b NE ICP-AESE olgstel w/1d 8% e

o

B4 3k Table 5o Uetigich o= 7182 Z-Fo] 195.60~424.38
mg/100g, ¢ 146.39~291.13 mg/100g, Z+ 86.38~139.39 mg/100g,
o 7udl4  91.94~129.77 mg/100g, YEE 12.46~36.26 mg/100gl &2

Aoy, mERr|de H 8.74~77.38 mg/100g, ofA  1.32~3.22

e}

Y

mg/100g, T2 0.52~1.27 mg/100ge2 Z=ALUet. ZEy 219

H]-&(Ca/P)= KGS37} 0.652 71 &9k, AGS7F 0.312 7P 2ottt
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Table 5. Mineral composition of the various ginseng seeds.

(Unit: mg/100g, dry basis)

Variety KGS3Y KGS4 AGS CGS
K 232.21 195.60 424.38 237.77
p 215.85 185.60 291.13 146.39
Ca 139.39 96.06 89.44 86.38
Mg 129.77 91.94 118.05 93.00
Na 31.63 36.26 22.64 12.46
Fe 77.39 8.74 13.77 27.55
Zn 2.30 1.49 3.22 1.32
Cu 1.27 0.52 1.03 0.61

1) KGS3: 3-year—old Korean ginseng seed, KGS4: 4-year—old Korean
ginseng seed, AGS: American ginseng seed, CGS: Chinese ginseng

seed.
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A4k o] Aat 242 Table 63 2k A4 A2 96% o)/
Exst A4ato g ghat, S5, ul=e] I MoA F=ES 249l 97%7t
Exst Agator AEHAYA Ad(hu XM 5 201002t FARE 3
ettt 25 AgolA d4HC 18:1, n9c)7}F 79.93%~87.09%% 7}%

A verg, 2= AHC 18:2, nb6e)7t 8.94%~15.82%=2 th&oz we

gdEe HAH o oo At #@¥2 AR v sEl=R
e AlmZE ZpolE AmHSte W, FF°] e AGSe foHoe=
#AAHC 18:1, n90)7F 7 &2 &S, B=Ei(C 18:2, nbo)ol M W2

e uEd, BlEel zolt e e g &+ Ao E HE

Az A 2lzdlA(C 18:3)7F mjEelx]et HEEAE Zlof Hs) AGSIAE

AEHA ot FFl wE AP 249 AolE =H=JAT = AU

olgiet A¥t= vl 5S4 A HoME uRI7IAR 2=-tHC 18:3)E

A=HA e, SUatet SsEdt dFe] Hleo] e &%l W9
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Aol vhe Rt G4 ATUS FAT 4 e (hu
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Table 6. Fatty acid composition of the various ginseng seeds.

(Unit: %)

KGS3? KGS4 AGS CGS

C 16:0 2.60+0.04Y  24740.03°  2.67+0.10°  2.58+0.04°
C18:1n9% 79.93+0.24> 80.29+0.23° 87.09+0.81*° 80.35+0.20°
C18:2n6t  0.79+0.06™ 0.83+£0.01*  0.3940.02°  0.74+0.03"
C18:2n6c  15.82+0.25* 1556+0.17* 8.94+0.08" 15.51+0.16°

C 18:3 0.2140.01° 0.22+0.01° ND? 0.09+0.00¢

C 20:0 0.68+0.01* 0.68+0.01*  0.32+0.02°  0.69+0.02

SFA? 3.284+0.04* 3.16+0.04*  3.00+£0.10°  3.2740.03
MUFA 79.93+0.24>  80.29+0.23" 87.09+0.81*  80.35+0.20"

PUFA 16.85+0.31°  16.56+0.22° 9.85+0.60" 16.36+0.16

1) All results are expressed as mean + SD for three replicates.

2) KGS3: 3-year—old Korean ginseng seed, KGS4: 4-year—old Korean
ginseng seed, AGS: American ginseng seed, CGS: Chinese ginseng

seed.

3) Different superscripts in the same column are significantly different

at p<0.05 by Duncan’s multiple range test.

4) SFA - saturated fatty acids; MUFA - monounsaturated fatty
acids; PUFA — polyunsaturated fatty acids.

5) ND: Not detected.
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Table

7. Content of total soluble sugar and soluble polysaccharide of various

ginseng seeds.

Variety Total soluble sugar” Soluble polysaccharide?
KGS3? 15.00+£0.78? 0.80x0.09°
KGS4 16.69+2.07° 0.57+0.05°

AGS 26.17+0.74 0.56+0.03"

CGS 16.40+1.31% 0.62+0.01°

D
2)
3)

4)

5)

Unit: mg glucose/g, dry basis
Unit: mg B —D-galacturonic acid/g, dry basis
All results are expressed as mean + SD for three replicates.

KGS3: 3-year—old Korean ginseng seed, KGS4: 4-year—old Korean
ginseng seed, AGS: American ginseng seed, CGS: Chinese ginseng

seed.

Different superscripts in the same column are significantly different

at p<0.05 by Duncan’s multiple range test.
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HAS ATE Table 89 UERATE. KGS49lA 155.16+13.13 mg ferulic
acid/  100g(dry basis) <22 7 E=A =AU 2oz

AGS(141.09£2.22), KGS3(92.78£9.68), CGS(80.78+4.97) o=

olll
it

FOET Aok ol ofd TEe 3

il
)
L

s FFL Goh =

Mo

(Grausgruber H 5 2004) oA 9o A& #FF H= 9549~143.96 mg
ferulic acid/ 100g, E&7} 114.50~197.15 mg ferulic acid/ 100g, A=~}
101.51, 128.41 mg ferulic acid/ 100g, &He] 118.51, 132.41 mg ferulic
acid/ 100g9] &&= EAY A ¥uFS of FARE ol

St o= 3719 o] Zotd #x2 ZF & iR 2870l s
Fst g4e JHda A Qck(Velioght Y 5§ 1998). 4 A9
ZetHo|lt kS AwE Al KGS404 135.89+8.70 mg quercetin/

100g(dry basis) 2= 7P =4 SAHEAUTE thao= AGS(129.94+11.60),
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Table 8. Content of total polyphenol and total flavonoid in various

ginseng seeds.

Variety Total polyphenol” Total flavonoid?

KGS3? 92.78+9.68"? 88.45+6.50
KGS4 155.16+13.13* 135.89+8.70°
AGS 141.09+2.22° 129.94+11.60*
CGS 80.78+4.97° 64.18+0.28°

D
2)
3)

4)

5)

Unit: mg ferulic acid/ 100g, dry basis

Unit: mg quercetin/ 100g, dry basis

All results are expressed as mean + SD for three replicates.

KGS3: 3-year—old Korean ginseng seed, KGS4: 4-year—old Korean

ginseng seed, AGS: American ginseng seed, CGS: Chinese ginseng

seed.

Different superscripts in the same column are significantly different

at p<0.05 by Duncan’s multiple range test.
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17.75£0.38 mg VCEAC/go &2 7} =2 Hitetes 7Hl=dl, ol (Yoo
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Fig .2. DPPH radical scavenging activities of various ginseng seed
ethanol extracts; All results are expressed as mean + SD for three
replicates.; KGS3: 3—-year—old Korean ginseng seed, KGS4: 4-year—old
Korean ginseng seed, AGS: American ginseng seed, CGS: Chinese ginseng
seed.; Different superscripts are significantly different at p<0.05 by Duncan’s

multiple range test.
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Fig. 3. ABTS radical scavenging activities of various ginseng seed
ethanol extracts; All results are expressed as mean + SD for three
replicates.; KGS3: 3-year—old Korean ginseng seed, KGS4: 4-year—old
Korean ginseng seed, AGS: American ginseng seed, CGS: Chinese ginseng
seed. Different superscripts are significantly different at p<0.05 by Duncan’s

multiple range test.
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Fig. 4. Reducing power of various ginseng seed ethanol extracts; All
results are expressed as mean * SD for three replicates.; KGS3: 3-year-
old Korean ginseng seed, KGS4: 4-year—old Korean ginseng seed, AGS:
American ginseng seed, CGS: Chinese ginseng seed.; Different superscripts

are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 9. ICs, value and vitamin C equivalent antioxidant capacity of various ginseng seed ethanol extracts

ICso(mg/mL) VCEAC(mg/g)
Variety"
DPPH ARTS DPPH ABTS Reducing power
KGS3? 16.22+0.17* 12.85+0.18° 6.28+0.18" 10.89+0.18¢ 4.82+0.03¢
KGS4 7.2940.28¢ 8.59+0.06¢ 8.62+0.56% 17.75+0.38% 7.64+0.57°
AGS 7.73+0.23¢ 8.97+0.09¢ 8.61+0.322 15.61+0.27° 6.30+0.10°
CGS 9.474+0.18° 11.04+0.11° 7.0940.62° 11.72+0.69¢ 5.21+0.10¢

1) All results are expressed as mean + SD for three replicates.

2) KGS3: 3-year—old Korean ginseng seed, KGS4: 4-year—old Korean ginseng seed, AGS: American ginseng seed, CGS:

Chinese ginseng seed.

3) Different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 5. Effect of various ginseng seed ethanol extracts on cell viability in
V79-4 cells; All results are expressed as mean * SD for three replicates.;
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Abstract

Antioxidant Activities and Physicochemical

Characteristics of Various Ginseng Seeds

Hee—Jung Kim
Department of Food and Nutrition
The Graduate School

Seoul National University

The aim of the present study was to investigate the physicochemical
characteristics and antioxidant activities of Asian ginseng seed (Panax
ginseng C.A. Meyer) and American ginseng seed (Panax quinguitfolium 1..)
grown in Korea (3 years, KGS3; 4 years, KGS4), China (4 years, CGS4),
and America (4 years, AGS4).

The proximate compositions of the ginseng seeds were 11.92~15.61%
crude protein, 1.84~7.73% crude ash, 16.07~22.08% crude lipid,
38.59~40.21% crude fiber. The mineral contents of the ginseng seeds were
greater in order of K)P»Ca)MgpyFepNayZnyCu. The unsaturated fatty acid
content was 96.71~96.94%, and the major fatty acids oleic acid and linoleic

acid were detected. AGS had the heaviest 100—seed weight(4.21+0.31 g).
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The total polyphenol and flavonoid contents of ethanolic extracts
prepared from various ginseng seeds were determined. The total polyphenol
content and flavonoid content were varied from 80.78 to 155.16 mg ferulic
acid/ 100 g and 64.18 to 135.89 mg quercetin/ 100 g of dried ginseng seed,
respectively. The contents of total polyphenol and flavonoid were in the
order of KGS4 > AGS > KGS3 > CGS.

The total soluble sugar content was 15.00~26.17 mg glucose/g. The
soluble polysaccharides content was 0.56~0.80 mg S —-D-galacturonic
acid/g.

The antioxidant activity of the extracts was measured by three different
ways; 1,1-diphenyl-2-picryldrazyl (DPPH) radical scavenging assay, ABTS
radical scavenging assay, and reducing power assay. The ethanolic extracts
showed antioxidant activity in a dose dependent manner. KGS4 showed the
highest antioxidant activity based on DPPH, ABTS radical scavenging assay,
followed by AGS, CGS, and KGS3. KGS4 also had the highest value of
antioxidant activity based on reducing power assay followed by AGS, KGS3,
and CGS at the concentration of 10 mg/mL

The antioxidant effect was evaluated using Chinese hamster lung
fibroblasts V79—-4 cell line for antioxidant enzymatic defense activity.
Ginseng seed extracts effected the cell protective activities from oxidative
stress by hydrogen peroxide and increased the antioxidant enzymatic

activities such as superoxide dismutase and catalase at the concentration of
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100 wg/mL

In conclusion, these results provided knowledge about the difference of
physicochemical characteristics and antioxidant activities in ginseng seeds
with respect to cultivation location, cultivation year, and species. We
identified that ginseng seed had various functional contents, biological

activities, and availability as food material.

Keyword : ginseng seed, physicochemical characteristic, biological activity,

antioxidant effect
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