Korean J Food Preserv, 29(5), 701-714 (2022)
https://doi.org/10.11002/kjfp.2022.29.5.701
pISSN: 1738-7248, elSSN: 2287-7428

Check for
updates

Korean Journal of Food Preservation
stEAMEXNERSEE| K|

Research Article

Comparison of external, internal and chemical quality
characteristics of 6-year-old red ginseng produced in punggi

area by grade
S7|X19 62 Sie| S5 9 -

L. OO

by |

s 2 s 2

Sf5/M 23 Hla

Minhyun Kim', Jiyoon Kim', Jungsoo Kim', Sanghyeok Park', Jihye Kim', Insun Kim', Inju Nam',

Kwang-Deog Moon'**

=41 ol
2ot - g

ﬁ OPEN ACCESS

Citation: Kim M, Kim JY, Kim
JS, Park S, Kim JH, Kim I, Nam
I, Moon KD. Comparison of
external, internal and chemical
quality characteristics of
6-year-old red ginseng produced
in punggi area by grade. Korean
J Food Preserv, 29(5), 701-714
(2022)

Received: June 24, 2022
Revised: July 22, 2022
Accepted: July 25, 2022

*Corresponding author
Kwang-Deog Moon

Tel: +82-53-950-5773
E-mail: kdmoon@knu.ac.kr

Copyright © 2022 The Korean
Society of Food Preservation.
This is an Open Access article
distributed under the terms of the
Creative Commons Attribution
Non-Commercial License
(http://creativecommons.org/licens
es/by-nc/4.0) which permits
unrestricted non-commercial use,
distribution, and reproduction in
any medium, provided the
original work is properly cited.

https://www.ekosfop.or.kr

Al
: 7|:|Dg-r :

Hras - =

1 1
2O - ol

X -

!School of Food Science and Technology, Kyungpook National University, Daegu 41566, Korea
’Food and Bio-Industry Research Institute, Kyungpook National University, Daegu 41566, Korea

gt YEZS

812, CZE ot NEYBMAATL

Abstract The purpose of this study was to analyze the correlation between the
external, internal and chemical quality characteristics of 6-year-old red ginseng
produced in punggi area. Red ginseng samples are graded as cheon (1st grade),
ji 2nd grade), yang (3rd grade), g7 (out of grade) by trained inspectors. External
characteristics of red ginseng depend on weight, volume, density, length and color.
Internal characteristics were expressed by length and occurrence ratio of inner
white and inner cavity. Chemical characteristics were evaluated by crude saponin,
ginsenoside (Rgi, Rbi, Re), total sugar, acidic polysaccharide, and 50% ethanol
extracts contents. Overall, this study showed that quality of external and internal
characteristics was matched with grade, but chemical quality was not matched.
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1. ME

Q1A Panax ginseng)S Q24T YT Araliaceae family)Q] A4<(Panax sp.)°l &dh=
AR S22 EA o ARH Uil Fa% R ARGEICH, F8 oFEEo
EE Ao, X3 A, 2 B, w2 3E, Y] 38t 5ol €A AthAhn 5, 2008;
Lee 5, 2002). A AFS IA Aduity} 74l s EREY, 74 7ol wet
W B4 ESA R B e U o] & A S48 3712 AT Axs o8
A, 109 o4t &7] Hito] 7p538 B opgt Ag] &4 £49 WEF Rhy, Rgs, Rhi, Rhy
S3} 722 Ao Ak BHAEE 3R o] MAEHA, 7154 AR E3F JEAtET) tiekst A
o2 HuEAHChoi &, 2009; Han 5, 2007; Kim &5, 2014).

A4S 19964 AARAI o] BEE 7] ool Gl dFANA B Az, wof]

it} o]& A C R xilxm OlAAAH AL A 2E ZTARS T4 TAHEA AgTAL
Ul 9 7]E SAFE ER5kl JItHMAFRA, 2014). ©] &, SAEARS A4, R4, 4t
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External, internal and chemical qualities of 6-year-old red ginseng by grade

2003).
Y 55 712 2A dR=2FH FEH yRx4
Ao ofsto] BH:. o] F e FE2 A%, A

= , Al
9] goj, ‘3}31-4 A, A, o8 24 52 Eote §EL
A SE= Ure 1AQ Ad 7)ol ol R H|
of e B4 F4 Aolo] Tt AT

A E/(Hong &, 2012)3} &3] o 35+4 E4(Cho
5. 2013), 7] /Mol w2 F4 E4(Lee, 1990), ot
Fefo 12 £ E4(Chung 5, 2006) 501 AT
WREZ22 FHoA 7 & 8212 Uad el {57
ojth. W& B4k WH7E Blo] f9o] FAE QU= A

re

f

weh, e 34 AETgolA] F4% 220] 2
T WMo o} g AS AALTHPark 5, 2017).

L el-2- AR "4‘*"“ LHH“——E CHA] Urr=d], AUl
S PR 97 SRLoR
o] Koz %= 34\*% oo, v Uz oR

Hog EJ_HO']E]'(KHH , 2001;

At E5F 2419 slshy *é(Klm 2001) 46#14
1—5./\4(Lee 2001) E%_Q_/KJ_,] Aﬂg]—o]—x—] ol zx] L_‘ E
Do &, 1985), NMR< o|-&st 84dre}l 7 x4
(Jang® Ruan, 1998) 5o] A= Itk A4 34 YH %
AEA Yrts, AESHE Q=] o) do] ApgtE Ao
A AFO] o] st WS H]Fo] BFEE AHE B
5= 89F AAof 9&5t JeHLim¥ Kim, 2003).
olg]gt HhHL 7+ A Hpf o 7 &dxle) sy F0A
ol oAE o 7Hs/ge] IV HHM](Klm , 2008),
yHzxz & E4517] YolA+=

) _tlo

el 9-7]' ALt

AR O A 24ES ek Qo I
AP} ZA|leAbe| E7F S1eh E4S Brtske H 7]
07 AMEEI tiHuang &, 2022). sHA9F 49 &
Tl ol 3k FAZ ARt YE2FH 4
I R 22 FA29 FAB7P} o] oA 1L itk Q14
RoM= ool e 3ty F4 Ao 5, 2001)7F &
YEIQARE, Q4hE mIRE QAR AR 582 FHY

=
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85k 49
‘%}9} 3T sl 3 E}(Chm 5. 2008).
AG7HA el F&(lee 5, 2015), YiAl(Lee 5,
2002), AH(Kwon 5, 2008), 7F&#H(Choi 5, 2020)
o W& 4 54 A= &E3] o|FolA gont 49
7ol et oz gH 4, Wixd £ 123 kgt

I

B Z29 A0 T Hgh Je I3 Aog XA}
Ach. B, olAE SARACH, A4, F) AF

of @A77} o] ol AT BAREAIT BB ABEE
539 g0 B A7 BEst uepd, 2 Aol

AAAOl=, AMhRA, 5, Foolshedls gue 5
SRR FLLESCE L EREESEE SE T

2.1. 48 M=z

2 AR Avtel] s #AH 6d 204 5HE &
AR U diEE 559 342 AlET 10034
2714 sE oA 20219 62 - o}oq Abgstoit) Au
EAE el 4+ E2471(SNSG-1002SS, Hanil, Seoul,

Korea)ol| £4f5}o] 20 MESH &A1&
TS A&

57 AL &

U]// (=7} E XI‘I

UJ FAE 254 A7 S35k el
orj Rue} di= Choi 5(2004)2 WHE ©Pst &
A5ttt $4F& 18x10 cm?9] AFZAA(Happy Lock
Medium, All Pack Korea Co., Ltd, Gimpo, Korea)?]
ZEEXZA7)(VS-150KR, Cuisinart, Stamford, CT, USA)

£ o]&sto] AFAIRLH, o] 18T &o] 7153 ioﬂ

gol LA F 371 59 B4 FA% 250149 34
FAE o] Aof tidste] T4Fe] Fujo W= 3 }04
LERH AT

Fav‘,r = Euater + ZPb (1)
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F‘b = pwater V (2)
V: (Fair - Fwater)/pwuter (3)
o] 7] A,

F,. = weight of ginseng in air

F,..= weight of ginseng in water

F, = buoyancy
V = volume of ginseng

Puater = density of water (18T)

b 34 2k o= A@E BEY & AT

p="F,;,lV 4)
2.3 Zol &

F4}9] ZolE Jeong 5(2016)9 WS Hste] 4
st A% 2B Hlgol MAE YA Lz
(Powershot G7 X mark I, Cannon Inc., Tokyo,
Japan)2 AlRT ¥HH F o qAE dS5cision,
Image J(National Institutes of Health, MD, USA) &X
EfolE o] &sto] AU Ao E T4 FA° o
2]9] 4o], 183l & Zolof v ZolE Yol ZEY
o HlE&S UEhlth dole 49 stasd o] o
Abo] 7HsStER 7|%0] B EA1E ol calibrations
F3Y5t3iet. Calibrations 913l 71& 2419 5 +
9] dol& Yol A ZolE & &= glon, oo}
22 A (5), 6), (Dol A3 45t AL sh= 722 Zo]
£ Al

D= (%-x)+(1,- 1)’ 5)
P=(e,—2)+(y,—y,)’ ©)
p= 2% ")
o714,
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(X, ¥,), (X, ¥%,) = coordinates of calibration
(x,9,), (29.9,) = coordinates of object

D = pixel counts of calibration

PL
a

pixel counts of object

length of calibration

L = length of object

24, M4z =X

Al 13 WATHL=97.79, a=-0.38, b=2.05)0% &
H colorimeter(CR-400, Minolta Co., Osaka, Japan)
o] g3l SAsIt. T4 7AY A9 A= v F
63, o] & 43E 10 yHEste, ZF 5598 § 1003
Z2A5ka] et L' lightness, a <= redness, b=
yellownessg YERH Fholtt.

s

ek

Mr o aju

2.5, LfREX FE ZF
B4 HFoA4 10 mm ot XHS f£Euto s Ao
x

=
ges, s S
=

s ©

o
o
Lot
4

ol
ok
el
(]

Mr HF 2 BN ol ofR ol
oyl fE XY rlo
(o]

- — =
iz
N
»
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BOE el
of
o)
O,
%0,
fr
BN
)
fijo
=

= o

flo g
ofN
o>

o dr &

[¢]
T —

tol WReH(Fig. 1), 4 WA o]
(National Institutes of Health, MD, USA
2 Z%sto] YeRf AT

ATE0]

—

2.6. ZAEH L FMEAIOIE EEF 24

ZALEY 9 AA|AbolE BAL2 SEE SR 2 g
o 70% WEr&(Duksan Pure Chemicals Co., Ltd.,
Ansan, South Korea) 80 mLE 7Fsto], 60T 180 rpm
ZZA0)A shaking incubator(JSSI-300C, JS Research,
Gongju, Korea)&2 4A|7F 308 & & F292 o
(Whatman No.4) ottt ojatd F2HE A=
(RV 10 digital, IKA, Staufen, Germany)Z 5=
& STFFE 80 mL FEstth o|AE 28

o go] oeoH Z(Daejung Chemicals & Metals CO.,

q ®
I o
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Fig. 1. Horizontal section of (A) normal, (B) saengnaeback, (C) inner white, (D) inner cavity and vertical section of (E) normal, (F)

saengnaeback, (G) inner white, (H) inner cavity.

Ltd., Siheung, Korea) 80 mLE 7}sto] XSt th o

2523 AASHA. o]#g #4L 23] ¢ HHEsio] do
55 g SF5 ZSAZ xS BERZ(Duksan

Pure Chemicals Co., Ltd., Ansan, Korea) 80 mL= 7}
S S35 2 w2513l olE et 22k 23] Tisto
% 33] &34 R %%i*e‘ s T, 50ToA 447
%3 FAE Agote] 2AEd FFE ot Alof tiYdst
of 5ttt

ElSt ©
Oi__l"

Crude saponin content (mg/g) =

Weight of flask after drying (mg)
- weight of flask (mg)

Sample (g) ®)

o8 59 ¥ ZAIEY ARXES 1 mgd HPLCE H
BF2(Sigma-Aldrich, St Louis, MO, USA) 0.1 mLY] &
L2 =o] ARE ARSI AAkeAto]E S 2412 A
2 10 pLE #Fslo] 1&HA 3 =20tE 189 (Prominence
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LC-20AT, Shimadzu Co., Kyoto, Japan)Z £43}% 2.
o, o]ZAL 2850} geetonitrileS FHFE 7|EORE
90%(0%), 60%(35%), 60%(45%), 90%(50+), 90%(60
) 202 EAst9 o, ¥ SunFire C18(Waters
Corp, Milford, MA, USA)@150% 4.6 mm), ZH2L=
30C, 942 1.0 mL/min, I 203 nm 274 HE
71(SPD-M20A PDA, Shimadzu Co., Kyoto, Japan)Z
=735k
2.7 &L U MYCISHY 52 24

%o L AMITHA 24 9l 558 SHET 2 g0 5

£4= 100 mLE 7Fete] 60T 180 rpm shaking incubator

(JSSI-300C, ]S research)Z 4AI7F & & FEHE o7t
(Whatman No. 2)5t3{th. 0% 5-25] WEsto] 521%
o AES SRl AE&ste] A% AL AR SISt

9 242 DuBois 5(1956)9] #H< #Hrstoint. 34
St A& 1 mLof| 5% H&(Duksan Pure Chemicals
Co., Ltd., Ansan, Korea) 0.5 mL #7}3t & 95% &4t

FII
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(Duksan Pure Chemicals Co., Ltd., Ansan, Korea) 2.5
mLE #7tste] 2 S9ket £, 85C 8404 1584k vt
SAFY. 97 & UV-visible
(Evolution 201, Thermo Fisher Scientific, Waltham,
MA, USA)Z 480 nmoA =S S4sIAoH, o
AR 5t #EEAZ glucose(Duksan Pure Chemicals
Co., Ltd., Ansan, Korea)E AME5}9ITH

AMITEA B4 Do 5(1993)9] WE Farsiict.
5143t Alg25EY 0.5 mLofl 0.1% 71E(Samchun Pure
Chemicals Co., Seoul, Korea) 0.25 mL2} 34HDuksan
Pure Chemicals Co., Ltd., Ansan, Korea) 2.5 mLE
42 2, 80T 844 58 §HEeE & A20]A 20%
7t YZAFH . o]& UV-visible spectrophotometer®
525 nmoA FFEE S5 oH, g AAS 9ol #
ZE23 galacturonic acid(Fluka Chemical Co.,
Ronkonkoma, NY, USA)E ARESITH

spectrophotometer

2.8 FE20/EEYA 5 5X

F2oehZAA AF tigtl=eld ARA A H(MFDS,
2018)& Wygsto] Zstqrt. SAEE 2 gofl 50% ot
2(Duksan Pure Chemicals Co., Ltd., Ansan, Korea) 70
mLE 291 shaking incubator(JSSI-300C, JS Research)ll
A 180 rpml& S5AIZE & & 20417 A=20A B
% o3 Whatman No. 4)sttt. AHE2 o{do] 100
mL7} 2 f7HA] oSS E A the 804 ST X3
o} o]F, 105ToA 4A17F X & HlAIAolE oA 4]7]

= FAE 92 off o] Ao tifisto] F2oe-ZAA0)

Foz Agsten

50% Ethanol extract content (mg/g) =

Weight of flask after drying (mg)
- Weight of flask (mg)

Sample (g) ©)

2.9. A2
FA 9D 9k, o], Me YR 22 4 5 9 - YR &
A2 1003 Hg A5t 0H ALY 9 ZA| Aol &,
33 9 AHIA, F2olgEdA 5 olskery F42
33 ¥HE A% 23S Fog+ ESHARE UYEY I

SPSS software package(version 26, SPSS Inc., IL,
USA) Z2I3-Z o]8sfto] EAREA(ANOVA)Z Duncan
o] 5HYAH(Duncan’s multiple range test) AA]
SHATH(p<0.05).

3. Zat Y pE

31. 2H ¥ 2E

o] S5 7, Ful, 9=t £97'8 Aol Table
Lof Yepiolst. A, A, & 54 1+ BatFA Aol= 6l
A, 59 B4k 24.91 gO0 & tE SFET HAEA
AR 2 Ao2 HEHTH(p0.05). F¥ & 24t 7t
FAQ Aol YA, 59 T4 20.10 co’2 7]
7k FHp<0.05). SHAIS Wi Aol 1.34 g/cm?, A4t
°] 1.30 g/cm’, Fitol 1.31 g/em’, 59 1.25 g/cm’E
A Aol g Kol g2 SFLFF L7 &3k of
=, Jang¥ Ruan(1998)0l4 Wi=2 £} 97t &2
ABEATE AL Haret A3k AR (p<0.05). E3,

Table 1. Physicochemical properties of 6-year-old red ginseng by grade

Grade Weight Volume Density Body length Leg length Ratio of

@ (cm®) (g/cm’) (em) (cm) body and leg
Cheon’” 21.9742.92%%9 16.47+2.45° 1.34£0.05° 6.96+0.96° 4.07+0.87° 1.83£0.63°
Ji 21.9943.06° 16.96+2.81° 1.30£0.07° 6.49+0.97° 4.35+0.77° 1.58+0.52°
Yang 21.8842.52° 16.8142.21° 1.3120.09% 6.18+1.31° 4.88+1.32° 1.420.66°
Gi 24.91£3.11° 20.10£3.16° 1.25+0.09° 6.4241.47° 4.78+1.38° 1.55+0.86°

1
2)
3)

https://www.ekosfop.or.kr

)Cheon, 1st grade; Ji 2nd grade; Yang, 3rd grade; Gi out of grade ginseng.
Values of weight, volume, and density are meantstandard deviation (n=50).
*IMeans significantly different between grades by Duncan’s multi-range test (p¢0.05).
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32 Zof
T saE e dole A A, ¥ 3E2E 35 em

o|goln thEjdol= i} A4ete] F&4olet ZAY
A2 7107 AEo] JTHMAFRA, 2014). F&4ol=
SEHE F8Z4ol7t A4l 6.96 cm, A4 6.49 cm, FA
6.18 cm, 59 6.42 cmZ FAMEAL, tE]dole A4t
4.07 cm, A4 4.35 cm, T4 4.88 cm, 59 4.78 cmO]
o Z5 ot Q] vle 4t 1.83, A4t 1.58, FAF 1.42,
59 1.552 YeRdth Jeong 5(2016)2] ATollA Q14+
o] 582 et thEl9 Hlgol 5+ Zt A7t gtk B
ASIAATE FAolAE M4 S50l tE S8l Hlste] &
ojHog FEdol7t 41 v dol7t A2 A= Yy
tH(p<0.05). ol=, A4 5v2 AT o 553 oY
H& &, Aol 580 9F= ]5‘] ] 1 9 sa°lAM=
F48a0Qlo] ¥ A A3 ACE HRIH

e
il

33 Mg

ﬂbl E53 o RE A= Table 29] YEFHL
o} S4ko] 559 Al AiTt Zj4to] Mol FAgH A
Fifo] Mo] Bttt A0RE FA R HA|Eo| itk
(MAFRA, 2014). Mo FF2 A= AR Y549
43 & A%7|7HChang 5, 2003), 84 4% A| 2% (Li

S, 20192t AlZH(Lee &, 1998), 5% & 7AX 2%(Ning
5, 2015) T AHiSA RS 7y 5 A Bsket B
TE olet IAREo] o3t M Wk THy F 7HEA

O] ZHEE Ao 95t Aol d#A QU 53,
HEdo| YHILE LGS Wopx|1 a g2 ZUteke
B9k (Hong . 2007). 9SS YyehlE= L'g
| e REY 85 BF OE 53T

Jto
22 ke EAHpl0. 05) ANTE Ut a3t 4%

=34 E Xo|7t QAW BEHHO &

T v o

o= HAF 8.07, A4t 7.87, YA 7.48HT) =&

& EtHp0.05). FAEE et bkl 3¢ %%

RN A4

26.74, AR 25.07, ¥4k 28.33, 59

27.4602 zolg How, the|HELE HAF 16.02, G4t
14.16, A4+ 20.11, 59 18.01& AAto] 7B 2 3rS B

ol Feloh HAT, NAOR Fho] FABE FFS 2 4

9ict. o}m A A SR Rl

=

3

S

rok

> %*43} ECENCEEELEES:

ZAVste] Table 39 UERAQL

Zdol&
B2 HA 1.604 cm, A4 1.822 cm,

OFA 1.711 cm, 59 1.817 cm& UERgow, Axhto] of
=0l Hlste] H27Ao] FolulstA ZAcHp<0.05).

BAAAL A4 0.220 em, A4F 0.319
2 cm, 59 0.428 cmZ YEOoH, Ui

AR Hlg2 F4F 0.134, A4 0.191,

Table 2. Hunter's color value of body and leg part of 6-year—old red ginseng by grade

Grade Color value of red ginseng body Color value of red ginseng leg

L a b’ L a b’
Cheon’” 4373151779 8.07+1.31® 26.7443.77° 32.92+4.27°° 7.02+1.47° 16.02+3.48°
Ji 412844 607 7.87+1.51% 25.07+3.36° 28.46+4.58° 6.75+1.81° 14.1643.02°
Yang 45.7716.63° 7.48+1.69° 28.33+4.26° 34.3847.61° 7.3341.32° 20.1145.64°
Gi 43.88+4.97° 8.56+1.74° 27.46+3.66 34.2845.60° 6.7411.68° 18.0144.82°

1

)

Values of body are meantstandard deviation (n=60).

w

)

“Nalues of leg are meantstandard deviation (n=40).
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;Cheon, 1st grade; Ji, 2nd grade; Yang, 3rd grade; Gi, out of grade ginseng.

*IMeans significantly different between grades by Duncan's multi-range test (p{0.05).
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Table 3. Diameter and length of 6-year-old red ginseng inner defect by grade

Grade Diameter of Diameter of Vertical length of  Ratio of diameter  Diameter of Vertical length of
red ginseng (cm)  inner white (cm)  inner white (cm)  and inner white inner cavity (cm)  inner cavity (cm)

Cheon’! 1.604+0.176%% 0.220£0.131° 3.885£1.139° 0.134£0.096° 0.52310.146° 1.3570.713°

g 1.82240.801° 0.319+0.235° 3.848+1.524° 0.19140.141° 0.35510.169° 1.80041.244°

Yang 1.71120.249® 0.332£0.237° 3.357+1.384° 0.200£0.149° 0.525+0.348° 1.627£1.267°

Gi 1.817+0.298° 0.428+0.345° 3.548+1.672% 0.243+0.197° 0.589+0.461° 1.88411.545°

VCheon, 1st grade; Ji 2nd grade; Yang, 3rd grade; Gi out of grade ginseng.

2Nalues are meanstandard deviation.

¥ \eans significantly different between grades by Duncan’s multi-range test (9¢0.05).

%4 0.200, 5971 0.243 08 Fata} A4k 7+ A5k
Sl wet 222l ZolE B HtHp(0.05). SHA|TF A
9] A Zol= A4F 3.885 cm, AAF 3.848 cm, T4t
3.357 cm, 59 3.548 cmZ, 23]8 £ 53Y5E Y
WOl PizZlo|7k 71 A0 E Yehth Y39 g
FHEHS] Zol= 55E F942 AolE
(p€0.05). F&sHAH, A7
< @A o]FojX1L & T3}
oot EAE ol A

A5k 22270017} e

=,
=
ok
e
el
o
o)
AL
o,
o=]
I

\
N
AN
2
32,
N

i 4y B
) jﬁ 2

f

(il

2 4 5 et g E 34k
4of] YepiQitt, Wl 2T HolA] 91-100%% Yd&
< Hoj g0 wet A ZoluA] AUAIRE FETH
A Hitol 78%E 7 AAAL A4to] 96%, Aol 95%,
S7F 81%9] YEESZ Hol SHEE Xolg HPA AU
i v &2 H4 98%, A4t 91% ¥4 80%, & 7T9%=
et W3 sEdH dde2 A 4%, X4 5%,
T 19%, 59 34%=E Yo, ¢AdH ddeS A
AF 2%, A4 4%, i 10%, 52 36%E saEE & Ao]
£ HQith 122 s, s U R 5590 WS E B
o] A=W E5] YU &2 oA 1L tha uliH]l&
2 Z7FsH= A0 & YEhgth Kwon $(2008)9] Aol A

|23t 6 34| W Bl&2 AW 26%, H573
Wl 8%el Wadd Hl&2 20%E thad W s

TS Hlstglon Ay A goA Aol
o} ol=, a3 W] HE2 F=HCheon 5, 1991),
7] 2 FA(Lee, 1996), A% 2%} AlZHKown &,
2008) & Mg 7He29 HotAel 89150l A&

YU B] &= Table

)

)

Table 4. Expression rate of 6-year-old red ginseng inner defect by grade (unit: %)

Grade Horizontal section of  Vertical section of Horizontal section Vertical section of Ratio of
inner white inner white of inner cavity inner cavity saengnaeback’
Cheor? % 78 4 2 %
g 100 9% 5 4 91
Yang 98 9 19 10 80
G 91 81 34 36 79

" Saengnaeback, the underprocessed inner white which is not porous, has indistinguishable boundary from normal tissue.
2 Cheon, 1st grade; Ji 2nd grade; Yang, 3rd grade; Gj out of grade ginseng (n=100).

https://www.ekosfop.or.kr
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3 2= AtzE

3.5, ZAEL L FMCALOE BEF

4o SEE RAREY E ZA|kAbe|E Sk Fig.
2(A)¢+ Fig. 3] YepfQIch AFEd2 Ql4k9] 8 f&
BELE P55 ¥Y ¥k, W, FA ,
TS 9 gt AEBEe 7L ok B
(Cho &, 2008). AR A2 24 Zholls At 47.617
mg/g, At 47.417 mg/g, Fit 48.400 mg/gl=E
Zpol7h glont, 5-elqto] 51.517 mg/go® FAEY F=F
o] @& o= YETHp(0.05).
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