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Saponin Content and Quality for the Promotion of
White Ginseng Water Extraction Conditions
Jin Soo Han*, Xiangguo Li*, Yong Jun Park*, Sun Joo Kang*, Jung Sun Kim*, Ki Yeul Nam**

Ki Teak Lee*, and Jae Eul Choi*’
*College of Agric. & Life Science, Chungnam National University, Daejeon, 305-764, Korea

ABSTRACT In this study, white ginseng water extract
(WGWE) solutions were analyzed to set up the functional
saponin content and quality optimization condition. The
highest saponin content among the total white ginseng
extracts was 8.32 mg/10 ml which was extracted at 75C
for 18 hours. In addition, the saponin content decreased
according to the increased extraction temperature and time.
The highest content of Rb, and Re was 0.89 mg/10 ml,
0.82 mg/10 ml at 75C for 18 hours which decreased
according to the increased extracted temperature and time.
The highest content of Rgs was 1.67 mg/10 ml at 95C for
24 hours which decreased according to the increased time.
The turbidity, sweetness and reducing sugar content were
increased according to the increased extracted time at 75C,
85C, 95C, but pH were decreased according to the
increased extracted time. Therefore, the most appropriate
white ginseng extracting method have to extracted the
proper temperature for saponin content at first time in
combination with raise the temperature for taste at second
time.

Keywords : Panax ginseng C. A. Meyer, white ginseng
water extract, saponin content, tubidity,
reducing sugar, sweetness
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, 2002), oA 7H ol /\}%Hﬁl
01 4F9] ginsenosideE E&X o2 F

3} Fehg #FFEW, 70% EtOH ﬂa
MeOH 3$+53%-SPE 7@] A2, 50% MeO
-SPE A A 2| 0|83t gmsenomde ke |
7} 0]F0] A1 QLo m(Kim ef al., 2008), 41 T} 2
A EFEHY A 2o W Ak b} o]3fehAy
of that A7t o]F o)X QTH(Li et al., 2009; Han et al.,
2009). LU Wik AH A 08 S8 FESto] FEALTT
Lol k2 ALY §T ol ksl of wslol e AT 4
Y| 2] kATt

E_I\l

wpebd] B AT wie B 23009 ATY FFS
o1 EAEL FUAZ] AT YIS FERUS AR
sfako] AL
R
At 2
S92 AR A AAT F A27) WelA 1% A%

(60£57C), 22} AR(50+5C), 32} AR45+5C) &, A A
zoto] FEANO R A st o, Wiitke] 542 table 1
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cmolglom, FA, AL, Ao Hit FAHL 19.47+0.95
mm, 5.84+0.84 mm, 2.44+0.34 mmo| it} EA)|, z| Lo Z
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Table 1. Characteristics of white ginseng used in this study.

Root part Length (cm) Diameter (mm) Weight (g)
Main root 13.20+0.87 19.47+0.95 20.70+£2.14
Lateral root 6.60+0.63 5.84+0.84 1.5+1.38

Fine root - 2.44+0.34 -

AMAG B BALE 20.70+2.14g, 1.50+1.38g0] Atk

FACE ATE 1~2 em, A2 5 cmyj 9|2 &zt
A AL AL, NS 7 0219 HIER 1 kg H7FHe
W FHYo] Y& ths 20 L o BTt S0 Sl FE71(E
ke, 50 020 Wi 75C, 85C, 95C &2 71dstgo
6A1ZE, 12417, 18AIZE, 24417, 30A17E, 36A17F $of 712}
300 ml® 325k}

Ginsenoside gi2f 2

Ginsenoside #-4]-& 1&MA I ZntE JgujHoz H
Astelon EAH-2 Hu er al.(2008)9] HFH -2 135l
AF&-5H Tl Sep-Pak Cis cartridgeo]] HPLC-& S5 5 ml
2 A AsE th2 20% MeOH 5 ml @ 90% MeOH 10 ml=Z
E3F AT ZF AR 5 ml& A& % Sep-Pak Cs cartridge
of FAIZ % 90% MeOH & 10 ml =5 o} ZF
A THEL HPLCE 100% MeOH 1 ml= =0l 0.5 im
membrane filter2 o]}t & HPLC(Agillent 1100, gilent
Technologies, USA)2 EA35}4 Tt

Column-2 Phenomenex Cis column(250%4.6 mm, 4 xm,
Phenomenex Co., USA)S AF&3}%l o, UV wavelength
+ 203 nm, flow rate== 1.2 ml/min, column temperature=
35C o)A AlAEF9TE HPLC B4 %7-& acetonitrile 19%
05), 19%(105), 20%(155), 23%(405), 30%(425),
35%(755), 70%(805), 90%(90), 90%(1005), 19%(105
B2 AN

ZZoHo| 0|3}5H: EAM XA}

i AF Z=Zolo] pH(MP 220 ; Mettler. Korea) ¥ T &
(PR-100 ; Atago. Japan)& =74s}¥oH, Bxx= UV
Spectrophotometer(DU 730; Beckman Culter)S ©]|-835}0]
490 nmojA] ETE (T%)2 ZAsto] B [(100-T)%]2
FAHE T S-S DNSH(Miller, 1959)2 2 glucoseS
Agsto] FEH o] RS B3 EA 2 S4onmof A &
g3 3ict.
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ZAnt o nF
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29} e} 75 C oA 6, 12, 18, 24, 30, 36 A|7F =&3) A4+
ol 10 mig % AFEY ek 72t 4.18, 6.89, 8.32, 6.96,
6.74, 6.63 mg o]t} 85T A= 593, 5.66, 5.36, 4.80,
488, 486 mg, 95Co| A ZH7 492, 478, 4.65, 4.43,
3.65, 3.22 mgo] it

oAb} 7ol 75C oAl 23t wiatalo] & AZY g
o 18A7F 223} wiatolo] §.32me/10 mlE H I 3
UEFAIL 1 o] $= AR} fAastoict 85C oA 64171
2 ulole] & AZY B S
= UElon FEA7to] Ao 1¢E 71]]-’— ds é}ﬁit}.
SColA 617 323 Wiolel 3 A
mg/10 mi= 23 §HHS Uehyos %Alz}ol 4101
= A4 graas.

75CE 220l SAEY Bl F70} gusie
U 85T} 95C o)A F43] 2713 A-& malonyl ginsenoside

7} Gl #3fi% ] Rbi, Rby, Re % Rd= W3} = 317] o
o2 wehEchShin ef dl., 2001)

SA FEHY F A FEF2 75T oA 1847 =&
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o= 6 Al7F =% A 5.81, 3.39 mg/10 mlo. 2 Z| 11 Fhgk
& Liehon], #5420 Foj el et estsick of
ATKLI ef al., 2009). 24} 2Zoho] & ALY L 7
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Table 2. ginsenoside contents white ginseng water extracted under various conditions.

Tem® Hrs® ginsenosides Total PDY
Rb, Rb, Re Rd Rgs Re Rf Rgi Rg» Rhy PT

6 1.44+1.7 0.63£1.0 0.76£13 0.24+0.5 0.06£1.0 0.76+1.0 022404 0.60+1.2  0.00  0.09+0.1 4.81 1.87

12 1.95t1.6 0.8340.2 1.01£0.5 0.37+0.2 0.42+0.1 0.82+0.9 0.33+0.0 0.82+0.1 0.29+1.4 0.06+0.1 6.89 1.99

75T 18 2.1040.4 0.89+1.0 1.06£0.2 0.45+0.6 0.91+£1.9 0.87+0.8 0.56+2.4 0.88+0.6 0.23+0.8 0.36+0.8 832 1.87
24 1.59+1.9 0.67+0.8 0.81+13 038+£0.1 1.02£03 0.60£1.0 0.42+0.7 0.68+1.7 0.62+0.4 0.17+0.5 6.96 1.80

30 1.33+1.1 0.55+02 0.66+0.5 0.34+04 147+3.8 0.47£0.5 0.45£0.1 0.53£0.7 0.73202 0.22+00 6.74 1.81

36 1.10£1.0 0.48+0.8 0.56+1.0 033+02 1.67+2.4 039£1.0 0.48+0.9 0.47+1.8 0.89+1.3 0.28+0.1 6.63 1.65

6 1.5043.6 0.65+1.6 0.80+1.9 029+0.8 0.67+4.9 0.69£1.4 0.30+£0.7 0.65+2.8 0.32+0.7 0.07+0.1 593 1.93

12 1.07+1.0 0.46+0.1 0.55£0.5 027+£0.7 1.13£02 0.47£0.7 0.39+0.8 046+0.2 0.68+1.2 020402 5.66 159

.. 18 042418 0.18£1.0 02109 0.16£0.6 2.42+52 0.18+1.6 0.41+1.4 0.21+2.7 0.90+1.5 028+0.5 536 1.71
8¢ 24 0.19+0.7 0.08+0.2 0.09+0.4 0.10£2.0 2.70£12 0.05:1.0 0.36£0.4 0.06+1.7 0.90+0.5 027+0.0 4.80 193
30 0.08+0.7 0.04£0.2 0.03£0.2 0.09+33 2.94+2.5  0.00 048+1.6  0.00  0.93+3.3 028+02 4.88 1.89

36 0.02+1.1 0.01£0.6 0.000.2 0.02+1.2 3.13+42  0.00  0.38+0.6  0.00  1.01+2.4 0.30+0.2 4.86 1.88

6 0.33+0.1 0.15+0.1 0.17+0.1 0.11+0.1 2.05+2.5 0.41£6.5 0.38+02 0.20£0.6 0.87+0.3 0.25+02 4.92 1.33

12 0.00 0.00 0.00 0.00  3.42+6.1  0.00  030£02  0.00  0.83:1.0 0.24+02 4.78 2.50

05C 18 0.00 0.00 0.00 0.00  3.50£02  0.00  020£0.0  0.00  0.74+0.4 0.21+0.1 4.65 3.04
24 0.00 0.00 0.00 0.00 3.56x4.6 0.00  0.14£40  0.00  0.58+3.6 0.15+0.4 4.43 4.11

30 0.00 0.00 0.00 0.00  279£9.1  0.00  0.13x04  0.00  0.60+1.4 0.13£0.2 3.65 3.26

36 0.00 0.00 0.00 0.00  249+64  0.00  0.07x0.1  0.00  0.54+1.1 0.12+0.1 3.22 3.40

“Temperature of heating, °Time of heating,
‘PD : Rb; + Rb, + Rc + Rd + Rgs, PT : Re + Rf + Rg;

s

g7
T 64

V)]

ColA 18A17F =3t WAl 1.76 mg/10 ml, 8
Z23 WAkl 1.34 mg/10 ml, 95C 6AI7F &
wAlol (.56 mg/10 mlZ2 UElto, & &=/ =11,
7o) Aojd4s BT Li er al2009)& F4F 3
M 9] ginsenoside Rb,2} Re?] 3te] 211 ke 75T
12 AJ7F =3 o] 1.18 mg/10 mlZ ZAE Q) 1, Han
et al (2009 Ak 2z T5Col M 12 A7k Fzao]
199 mg/10 mlz 7bg wokeh SRk Ware: F4h 4t
o) 227 Wr} HF 22 A7ko] A edE|s), o Wil
& FAE Qlo] Az Alorw RS Fote] FEHI7F
A AlZkol Hasty] wimolekal AZbE .

3}ot ZH-g(Keum et al., 2000; Mochizuki et al., 1995)&
UElf = ginsenoside Rgz 2] &1 32 75C o A 36A]7E,
85C oA 36A17F, 95C oAl 24A17F &3 W4t o]glo
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et 75C2 85C oAz =& AlRto] Lojd45 Rg: 9
gHeFol 71 st o, 95 CoflAl= 24417 o] % Zr4sfih

Ginsenoside Rb;, Rd, Rg 2] gteFe 75Cof|A 1847t
A =T WAdo] T wgten, & FUIeF 5 ARt

W
w12 N

o e > ool

+ Rgz + Rh1

o] ool utel rastgion, 95C 12417 E & 7
%)% ek} Choi er al.(2008)2 1123 2o A Rb; A&
I

2}l 319121, Rby, Re, Rd 5% Fofl &3] Eafj=]o F
ginsenoside = FAE kil HGl=d & AF+Ane}
$A¥e gl sl

Protopanaxadiol (PD)X} protopanaxatriol (PT)S] H|&
75C, 85CoA= Ht 1.83, 1.692 FEA| 7o w2 o
ok Wisto] S Holx| gkgkont, 95ColAl= XA 64
FZ A 1.33, 2|21 2447 2] 4.11, HoF 2592 2 2}
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Protopanaxatriol (PT)of 3£ gt% ginsenoside 5©] 1129 9]
sto] FefE Il Rey7t S7Fsk3l7] wiolth
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ZEoo| 2225 U AlZHl [HE 0] B15H XA}
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Fig 1. Changes of pH, turbidity, sweetness and reducing sugar in White ginseng water extract by extracted time and temperatur
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