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Preparation of Kyungohkgo Suspension Beverage Containing
Cultivated Wild Ginseng

Se Uk Kwon', Hoon Yeon Lee®, Mingjie Xin', Ji Young II', Ji Yun Cha', Hyo Jin Kim?, Woo Ri Kwalé,

Chun Kyu Go°, Dae Ki Kim®, Young Mi Lee"

1 : Department of Oriental Pharmacy, College of Pharmacy, Wonkwang University & Wonkwang Korean Medicines Research Institute,
2 : Department of Food Industry Convergence, Wonkwang University,
3: Jirisan Sansam Co., Ltd.,, 4 Department of Immunology and Institute of Medical Science, Chonbuk National University Medical School

The development of healthy beverages are increasing by big concerns for well-being. The aim of this study is
to develop cultivated wild ginseng-Kyungohkgo (CKOG) beverage using cultivated wild ginseng instead of natural wild
ginseng for Kyungohkgo. To examine physiochemical properties of CKOG beverage, pH, degree Brix, acidity, Huntor
color, particle size and sedimentation volume were measured. When compared with commercial KOG beverage,
CKOG beverage was lower in pH, acidity, particle size and higher in sedimentation volume. In the sensory evaluation
of CKOG beverage, the best recipe of healthy CKOG beverage was 20% CKOG, 5.7% honey, 0.2% citric acid and
741% of water. In stability testing, pH, degree Brix, acidity, Huntor color of CKOG beverage was not changed,
microbes in CKOG beverage was not detected for 60 days. These results suggest that CKOG may have a possibility

of development as healthy beverage.

Key words : cultivated wild ginseng, Kyungohkgo, suspension beverage, particle size, sedimentation volume
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cgX 5 98E T F UL Ao ARdHTh

ebd 2 deMe FAES1E d9ere] FHE
Wdste] 2uAzE FEglo] vk 4 e AFERE NSt
ZF abglnh =9 o]y EA% 7|EE HUME T 483E
A 71228 E AXE o] WS A7 AT AeF
AE ol & 2= MEZR HHadS A staA g

As 2wy

1 49 A=

B AN AR AEAA S A (A4, &
el M AlgEop AMgstglon A 1AE Axste
diell Za3g &S Table 19] YeFHSTH UPLC #4915 913)
FFFOo 2 A4-3 ginsenoside Rbl, Rgl, Rg3e 4% <ok
FAAH(KFDA) oA A|Fo} ALg3IGom &, o EUEY,
1

14+ J. T. Baker Co. (Phillipsburg, NJ, USA) Al #& A3
oz AERE AMES ASaE WAKE) oA F-ul st 0.
1 9o BE A< SigmaAl (St, Louis, MO, USA) &g A}
a
[e)

2. UPLC &4
A TR A A3 ¥ 9 gFE UPLCE °] &3}

o =439t 7171+ WatersAFY] Waters ACQUITY UPLC

I}
Riy

SRER -

system= AM&3t4l o™ AR Waters ACQUITY UPLC BEH
C18 (21x50 mm, 1.7 um)E A3tk BH e 2%= 30C, &
22 0.6 ml/min, FYZFL 2 uLE AA YT UV 342 200
nmZ AAsdd. EAdE 01% HPO, pH 287 (A%
Acetonnitrile (HPLC grade) (B)E & & AM&-3} 4T} o] 542
gradient © 2 0~0.5 min : B (5%), 0.5~8 min : B (5~100%);
8~10 min : B (100%) oA &334t}

W
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AR 1S ZHFE 109 487 tAg

, ATAGO, Japan)Z &7 3} Brix% 322 UEl

£ o

32

£
5
= o
3

ATE EFAAA (Chroma meter CR-300, Minolta,
Japan)E ©]&3ted ZA 3t Hunter S4H < L (lightness), a

(redness-greeness), b (yellowness-blueness) # 2.2 e AT

4. pH % F3& =4

pHE 2#F3H 59 A EHq wet A" pH
meter (Orion 410A, Thermo scientific, USA)E AM&-3}o] 33 1t
a1 FEAE FeAT AFEEE AR 20 g
A 100 mlE 713t gAA7 & o7
gto] 20 mlE AAZetaad Ak A7) Hezeyl
A XN F 2~3 WS EF3l 01 N NaOHO.Z pH 830] € w
744 33) ghEate] 27 ek £ ofgf o Ao wep FAEE A3

3 24%n

(53500, Microtrac, USA)
s Ve

7T E 54 H &

& g B E %)
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2Tl A 24 AIZE Wkt 3 3
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Inc, USA)E AME3stel H+EFAAZ Uehlon, 544
94 #4 (p<0.05) students’s t-testE ©]&3ATH TS 7|5
= H37te fF9A4L Duncan® ©9EFAZ4H (DMRT: Duncan’s

multiple range test)S ©]&3}] p<0.05 FFoll A YER AT

Table 1. Components of Ayungohkgo containing cultivated wild
ginseng

Components Contents (g)
Cultivated wild ginseng / Panax ginseng C. A. meyer 96
Hoelen / Poria cocos (Schw.) Wolf 192
Rehmanniae Radix /| Rehmannia giutinosa Libsch. 960
Honey / Apis mellifera L. 600
Total amount 1,848

a2 3

3 = A Aol = A =
W AS s A 7ol Z3E FAxAle] = Rbl, Rgl, Rg3E
T

g Fete] Table 20 YehHAT. Fgiter FSas Alxstn
%39S W Rgl, Rbl, Rg3= 77t 1.297, 1.354, 0.091 mg/gol
3o &S FAsH

Table 2. The contents of ginsenoside in CKOG

Ginsenoside Contents (mg/g)
Rb1 1.354
Rg1 1.297
Rg3 0.091

CKOG : Kyungohkgo containing cultivated wild ginseng

& Brts
o ASEEIAE 0% AT Soo] 4308 M F
7HE okl 30% 2 34

skt AR Vs EE
FEE AAste] AHEEtglTh

Table 3. Effect of CKOG dilution on sensory evaluation of CKOG
beverage

1 2 3 4
CKOG (%) 10 20 30 40
Water (%) 90 80 70 60

Sensory Evaluation ~ 37+07°¢  43%06°  41:07° 36206

ab,c : Values with the different letter are significantly different by Duncan's multiple
range test (p<0.05).

17g35ke] AL-E-31 tH(Table 4).

Table 4. Effect of sugar contents on sensory evaluation of CKOG
beverage

1 2 3 4 5 6

CKOG (%) 20 20 20 20 20 20
Honey (%) 0 13 26 39 52 6.5
Water (%) 80 787 774 76.1 748 735
Degree Brix (%) 10 1 12 13 14 15

Sensory Evaluation 2.8+1.0° 3.0+0.9° 3.8+0.9°° 4.2+0.8* 47+05" 3.1x1.2°

ab,cd : Values with the different letter are significantly different by Duncan's multiple
range test (p<0.05).

FEABEL dHE R FALE 0-05% FEE P73
I FRA 71E%E Hrhekal pHe| WskE S48k Table 50
UE St et A A S 589 715 Re 2308 74
Soknt o7)dl FAske] ol 02%7F HEF Hrte e o
7NZE7} 4602 71 Eton I o3 FAL gFo] &
VEFE A 7|5t AME] AT S50 pHE 442
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Table 5. Effect of citric acid contents on sensory evaluation of
CKOG beverage

435 Ueido] # 432 T3 Axd 871 © F2
ok},

1 2 3 4 5 6
CKOG(%) 20 20 20 20 20 20
Honey(%) 57 57 57 57 57 57 Table 7. Comparison for physiochemical characters of commercial
Water(%) 743 742 74.1 740 739 738 and CKOG beverage
Citric acid(%) 0 0.1 02 0.3 0.4 05 Commercial CKOG
pH 4.42+0.17 4.10+0.03 3.81+0.11 3.57+0.04 3.34+0.08 3.12+0.10 Degree Brix (%) 14.0 + 0.0 141 + 0.1
sensory d od a ab be d pH 4.06 + 0.01 3.81 = 0.02
evaluation 23+08" 2.8+09"" 46+05 4.1+0.7%" 35109 26408 Acidiy (%) 042 + 0,01 032 + 001
abcd : Values with the different letter are significantly different by Duncan's multiple L 2760 £ 0.18 26.15 + 0.30
range test (p<0.05) lonler 4 152 + 021 071 + 004
coler b 3.36 + 0.06 0.82 + 0.03

5. detskAl 7t
o ArelNe ek Hrbste P84 wEs &
3tk Table 69 Wb nheh o] FAethE 0~05% 74A 3
7hetsle W 384 0.62-0.73% X&%ngl FE7E 7l
et H3 Sbske A
B7hE AAslE o ZJEJ
7V Egkom 05%% 3

Table 6. Effect of suspending agent contents on sedimentation
volume and sensory evaluation of CKOG beverage

1 2 3 4 5 6

CKOG (%) 20 20 20 20 20 20

Honey (%) 57 57 57 57 57 57

Citric acid (%) 0.2 0.2 0.2 0.2 0.2 0.2

Water (%) 741 74.0 739 73.8 73.7 73.6

Xanthan gum (%) 0 0.1 0.2 0.3 0.4 05
Sedimentation

volume 0.62 0.65 0.66 0.68 0.72 0.73

sensory evaluation 4.5:05° 4.1£0.7*° 38+0.6° 36+0.7° 35£05° 2.6+0.8°

ab,c : Values with the different letter are significantly different by Duncan's multiple
range test (p<0.05).

Az 259 42 718 43 2 ARAFY A
7] 1527~ 20190 um7kAl EEEG O] W QAL 4159
+ 5555 nm=z #FE o A AL S8 YA =77}
270 ~ 620 um B YA 3. me ZFobd AL
At = F 559 14& é@i a3 ]*’erﬂﬁ4
0.3 = 0.019] B8} 2F4t
Ao A F/HtASS & F UNTHTable 8).

HFHoz 7|zxE /I8l QDA (Quantitative
descriptive analysis) EA} £4 A A %}0:1 Fig. 1°] Uil
th 2 A3 ARAFE 38, FFRESTE EHSE AAEFS

=
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Each value represents Mean+S.D. L : Degree of lightness; a: Degree of redness: b:
Degree of yellowness

Table 8. Comparison for particle size, sedimentation volume and
sensory evaluation of commercial and CKOG beverage

Particle size sedimentation Sensory

Range (um) Diameter (nm) volume evaluation

Commercial 1527 ~ 201.90 4159 + 5555 0.3 + 0.01 38 £ 06
CKOG 270 7630 391 £ 113 062 + 0.02+ 43 + 0.5+

Each value represents Mean+S.D. *p<0.05, *p<0.01 compared with commercial

Sour
taste
50

40
> Bitter

Color, \
taste

| Acerbit
taste

Flavor

—4—Commercial

After./
taste

“Sweet

taste ——-CKOG

Fig. 1. Quantitative descriptive analysis (QDA) diagram of two KOG
beverage. Rating scale : 1(bad) to S(excellent).

Table 9. Changes in physiochemical characters of CKOG beverage
during storage period

Storage Storage period (day)
Strain temperature

(C) 0 10 20 30 40 50 60

20 140 140 142 142 141 142 141
£0.14 #0.34 +0.06 006 028 005 +0.04

Degree 30 140 1441 14.1 142 140 141 14.0
Brix (%) 021 £031 #0.18 £027 +0.04 +005 =0.11
20 141 140 142 141 140 139 140

£027 028 026 +006 *0.06 *009 =0.21

20 389 39 375 371 368 365 367

£0.00 #0.03 £0.02 +#0.01 #0.01 #000 =0.01

H 0 391 393 371 369 369 366 365
p £0.00 #0.03 +0.03 #0.03 #0.00 #0.00 +0.03
0 391 39 372 367 367 365 366
0,02 +0.03 +002 =*0.01 =*0.02 +0.02 +0.00

20 038 036 038 038 038 038 039
£0.00 +0.04 001 +£0.00 +0.00 +0.01 +0.04

Acidity 0 037 036 038 039 039 039 038
(%) £0.00 +0.04 000 +£0.02 +£0.00 +002 =0.01
0 038 038 038 039 038 039 038
0.02 +0.03 +0.00 #0.03 +0.02 *0.02 +0.02

- 236 -



o e o oo I Tm B o
Ha R = TR N R B TR
o ®F M oA = AR o R S
R S B BRrhryzT gE®LZ q.§1
ﬁaa;oqgﬂw_mﬁmﬁgm wERTITT g e TEHPUTTaILITRE o
R N T S B ) a5 TP BT N N 5 s LG - ® Y
@ﬂﬂﬂ@ﬂuﬁa&ﬁﬁ?w aum_lzﬁﬁieu_zl wzqﬂ%mmﬂh ﬂWM@Eima%mWQMOW.Eﬁ%
T B oo R o= o) kB OO oo o2 m,.mﬂ%mﬂuo ix__oﬁw#ovLﬂuuﬁlMV%
z_.uTﬂeﬂu_lgﬁuﬁuMLmowpﬁi mﬂ_i,mMux_]ﬂoaﬂﬁ,Du.#QH]mux QEiﬁAuﬂﬂuoﬁ]Mo@aMmWn&uaﬁ
Jo o m E W o o= N ol @ﬂ}EAMU_@%LEE% XA aoﬂﬁhdo.%ioi_ . -
~ % ) W R o g BOR e T Wop o M ol o B o5 ooy W o e o O
i RS- Ty XS0 X 7 T Ty P B oy BT
— o B o= A o o Mo T XA O X o oy ur_ﬂuaomfuﬁoﬂjﬁc,_é.]
T N = T il I o w e [l T - Oﬁ ! &o U o N Xdr 1__/l o i o T= A [xg SNIN o=
=M BT m4£.zar%ﬁwe_e,%ﬂﬂo1 O @%@%aﬂiéﬂh.uiyyif
ol T o o ™ B Tl ° dm sy T ™ of — s
mHotogQQaAoWwEﬂiﬁ o T & T o o N W g e E_Eﬂrp.m:_uf aﬂiin}o:.mrALM TR
4Li@ewmm%?7mgﬁuTo_aﬂi.sﬂ%Jua%}%}w_ﬂﬂ X0 = i, %ﬂaoﬂﬂwﬁototm_wargg =
%HﬁrﬂuA_@ﬁ%ﬁo@ﬂuﬂ%@iﬂw_oo1?&%&%%%5ﬂ1 F X o= ?%urmﬁoi&%mw%
TR oW e Cl S U S e DBV T gL Hn g WGy KMo T T
= o o 0 P ! ok ~ Yoo 19 Ko H e o H 9 — o] < T
= m ~ iy s v il T W..ro No 7! op T i oW M_M HD.. AK ol k Mﬂl_l HH n_mm oy <7 BT W%M Mr,*._*u o ‘_._mm T W = B MEM .M._ o X B WW No
i__o}or]ﬂaﬂ%.@iﬂu. = o o A THYT g LT R - = £ W % e <
RN = S .aoijmggq%_dlwyyﬂéyﬂv = ® U R o ok 5 Mg
oo W T P BT ol e = © o T T e o U BB R @%%ﬂkfxﬂ%.L_:Tu% w
gy = W ﬁ_]&ldl wp BL N =R m N o PR ol o~ ler‘_ S = .~ o S e E oo W N ﬁoH ol
}o#e#ﬂLw‘mﬂﬂo%EddﬂﬂLMWJMﬂﬁo_ _\o%ﬂﬁﬂ%wﬂﬂlﬂiﬂwﬁfiw MJMWU#QE‘M%MM%NWH%NH%/I@
X %o oy < oq}‘__ < 1) Moo B KO = = o o2 T M do o K e Sy Ty
s _ 3 — " B e _ T " — - Mo o o nj
ﬁ%%ﬁz%ﬂ%ﬂ@%%@&@&@%inaﬂﬂiwwwg@ RS R s 2T
ﬂmﬁw.LurdumﬂﬂaﬁﬂyO_Eﬂmug_ji%roﬂ%o_&ﬁi%zﬁ =~ b e Toe e d
2 B9 m@rgAEﬂﬂ‘ufu,ugﬁﬁﬂdmo@%ﬁo%E.P.ma.x_.ﬂﬂnﬂ%w :l%_ﬂ_m%oﬁeyﬂm@ﬁﬂﬂdlmli
THET T E e o % MJ@%@%iM]%J#gﬂf B %w&y%%&ﬂ?@;f#
W ook W SR s 2 B I T R i cw e E T m P T A -
= BN B ool R ﬂ]%ﬁvm‘7ﬂﬂu " P o o %Mouuzu.@_}mm% Mo Py T
o’ 0 X 00 9 )
TO R TR TN wwmwﬁwiyﬁmﬁ%@ﬂﬁﬂ
bE <4 W ol = - ~ o
Hool b o Y o _o%zupaaﬁﬂﬁg%
T Bo T =
(] (o] =
mﬁ&ﬂ%ﬂw g 8222222 mLﬂad@ﬂeﬂdhmauumaﬁo — =
Swex®mn M g P R H m TF o T TN AHMEXT TEIK
= el glagglecg T e d s D e B = TEeRM
WMJI:‘_M:LME‘; % - z|z=z = o_ﬁqyﬂuweﬁow]‘_\maqo MJ ﬂtEmaoTﬂnE_wﬂrﬂx otdﬂe_lmaui
~ o = — oy o ) ! L~ _
m T g Dlola > S~ An;]OJI o _— i M o ° N
SEEEigET B Eriete A RS SR D ETRATYE A
urﬂmﬂﬂﬁmﬂu. 5 [§lgleogocg ﬂrﬂwthm__mﬂ“wﬁw mmﬁww%%%mr]wg R
_ 1010 — —~ =
qw%wﬂmw s |lof 777 _w@ww%wm T B E wmﬂiﬂﬂﬂ;%m By N BT
i ~ k= A AR oy = = [
X S0 S B s o_;ﬂwog;ﬂmw_mwwﬁamwwémw% SROTE
[P R e g |7 L P T BT ° TR w A S
e TR 2 "looceog Uxggﬁyq%mwm;gzquc_oﬂ%aﬂ B
oo M OEX — zZzz|zzz 2= = %ﬂEOA%@WlJAEI%ﬂﬁ@ gy MR
MEoa e T g = wecayaiﬂiﬂm;_t%y 5w TITEL
T ﬂoq,b.wnxno <] [y (=] =]y=] == la) Udorx H17iwz._ s o gy EEVIQ_.
}LEMHMMQJ = 5 zZzzZlz=z= 1 #iﬁaog‘_ﬁUW‘_n%cWﬂLﬂLo_:.T_ﬂoﬂﬁ_m&l.ulo,*iﬁm_x7_/o E{\P,_wu.%
NS ) . = 4 ; i - - - o ~ 5
0koﬂmu|l S > ~ p =R R]LIOtW/Ao#eﬂmﬂo h = g o N
aL4wLPo_lm1%w” £ 5 R %%oni#ﬁmﬂﬂﬁmﬁ%@x%% oo L
oo N =X = 5|85 oo BT o dd N - oy A = "W
rE_ aEep® gElEReeRas mo%&mwﬁmo@zwa%fhowo,_ﬂimﬂ Bk T o
=) B L.ﬂd] Sslae N e = 5" Au:l__o ~ O#ﬂin,uro_a oTr o o R _ﬂl. N o
wp S o - F o e al’g o o = ol ﬂ| o o Y o X W) o N Ko
P < ﬂlﬂﬂdudﬂl: o — RSO Mo B "=
wo B o N 58 * - TP S E c_mﬂ_élﬂhoa_aﬁ Hﬂo_w_fiawrwrm ° o
® e T 8 | g 2 SLoEmg L Twn gl ﬂma%fﬁaga%ﬂ;mm
%:@V@%lﬂ S3l = | g e |3 o_Lﬂﬂo,HeriEHL_ < @mﬂJﬂ@ﬁ%d o
o = 5 e |3 Bl woO 2 < W
woéwwﬂw& Lol S 28 2 |z Bl T AT TR @q%ﬂ.movi@%iaqywy
=R ! o X o £ s 3 s |= LR T T =) To & 1 (1 I S Aaﬂnl%v%z_‘é
Mo R n 3 g S |- N GG = oo = ool
oou -3 = o < ﬂ@.ﬂLﬂ]ﬁowdeMﬂﬂo,_._ﬁALoi]d_.at.ﬂaﬂoWu..onP
Z AR do ﬂy._oivﬂai ﬂEﬂAe_oﬁuiarHﬂu(ﬂﬂt
1 our T T W oo o= - 0 T BEE ] ¥
o W e oo of Mo " i
X o

- 237 -



i

L BRE, 294, 0143, AR, 4L

2 3 Az vw PrE da B AFo)A A 23 AokaAe
IS 87F 7857t 2082 ARFEEA Y o] 7%
gzt Atadd
Aol 2
B ATE THUFAFRY ASAE o8 F5 AA
Mk Abd e dAgul Ao &l FAEAFY
ZaEF
ojA A, olFs. ANMA FEE A 7T 2 8 AZ

H L%EW pp 131-132, 1999.
3, AF AT L, pp 55-56,

I 8%, 2¥s A+9 4
813] 7] 25(1):51-58, 1994.

I 4%, 9A%, A% 2 AL nxe 4% 443
A 25(2):153-159, 1994.

ol Hl, Bt g, 714, ol i AtdsteA i FA4 1
3 AF RN g oS
= 9Fst8] A] 41(8):701-710, 2008.

. Blaj, S., Stanciu, S., Jurcut, C., Ciobica, L. Hypertension in

obese patients: a dysmetabolic hypertension with a
possible adipocyte dysfunction mechanism. Romanian
Journal of Internal Medicine. 41(2):103-111, 2003.

Han, B.H., Park, M.H., Han, Y.N. Studies on the
(V) The
mechanism of antioxidant activity of maltol and phenolic
acid. Korean Biochemical Journal. 18(4):337-340, 1985.

antioxidant components of Korean ginseng

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

- 238 -

Lim, W., Mudge, KW., Vermeylen, F. Effects of population,
age, and cultivation methods on ginsenoside content of
wild American ginseng (Panax quinquefolium). Journal of
Agricultural and Food Chemistry. 53(22):8498-8505, 2005.
gy, 43, 59, A AFFANA Y 4A, EF
1 AEY 4. sHAAEH8AT. 45(6):81-88, 2011.
vrel g, WA tietE A ) & Al Bt v =St
| 3] Bt A F ok ehs]. 35(7):940-944, 2006.
Shibata, S., Tanaka, T., Ando, T., Sado, M., Tsuishima, S.,
Ohsawa, T. Chemical studies on oriental pland drugs
(XIV). Protopanaxadiol, a genuine sapogenin of ginseng
saponins. Chemical and Pharmaceutical  Bulletin.
14(6):595-600, 1966.
Lim, W., Mudge, KW., Weston, L.A. Utilization of RAPD
markers to assess genetic diversity of wild populations of
north Americian ginseng (Panax quinquefolium). Journal of
Medicinal Plant Research. 73(1):71-76, 2007.
Joseph, H.C.L.,, Staba, E.J. The ginsenosides
ginseng plants and selected products. Journal

Products. 43(3):340-346, 1980.

of various

of Natural

g, 0|43, BE7), AL, EfrE, ¥BS, W, &
BE, A9, o5&, Change of Ginsenoside composition

in Ginseng extract by vinegar process. Food Science and
Biotechnology. 14(4):509-513, 2005.
9T ZelE 7E SAdMo] & I
JAH AT 27(1):67-71, 2011.
@%ﬂ7wﬁ}ﬂﬂﬁfwwﬂiiaw%ﬂ%%mﬁ%%
A A Az ST E TS 25(5):443-448, 2010.

Daugaard, LK. Whey protein textureizer-hot water news

(2010). o} th s

r°1'

for cold mayonnaises. Food marketing and technology. 8:
34-37, 2010.

Glicksman, M. Xanthan:In food hydrocolloids. Boca Raton.
2nd edition. USA:CRC Press, pp 7-25, 1982.



