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The Quality Characteristic of Ginseng Cultured in Bioreactor System
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Abstract

PELER

In the present study, we investigated the quality characteristic of ginseng cultured in bioreactor syslem and
the optimum recipe condition of the liquid tea using cultured ginseng. The contents of soluble solid and crude
saponin in cultured ginseng were 31.8% and 1.94%, respectively, which were lower than commercial ginseng.
In the concentrated exiract, crude saponin content was 4.77% and the contents of ginsenoside Rc, Re and Rg:
were 7.36, 4.40 and 1.75 mg/g, respectively. The ginsenoside Rb; and Rbs, main contents of commercial ginseng,
were not detected. The optimum ranges of recipe on organoleptic properties of ginseng liquid tea were estimated
on 9.0~-10.4% of the extract, 6.8—8.1% of apple vinegar and 40% of fructose. The liquid tea using commercial
ginseng showed higher scores of sensory test than the liquid tea using cultured ginseng in bioreactor system
al the given condition, 10% of the extract, 7% of apple vinegar and 40% of fructose, with the same recipe

condition ranges.
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Table 1. Levels in recipe conditions in experimental design

. .. Levels
X Recipe conditions o 1 0 1 5
X1 Ginseng extract (%) 3 5 7 9 1
X2 Fructose content (%¢) 30 3B 40 4 50

X: Apple vinegar content (%) 6 8 10 12 14

Table 2. Ceniral composite design for the optimization of
recipe condition of concentrated ginseng liquid tea

Experimental Ginseng Fructose Apple vinegar
aumber? extract corntent content
(%) (%) (%)

1 5(-1) 3B 8(-1)

2 5(-1) 35(-1) 12¢+1)

3 5(-1) 4b(+1) 3-1)

4 5(-1) 45(+1) 12(+1)

5 9(+1) 35(-1) 3(-1)

6 9(+1) B 12(+1)

7 9(+1) 45(+1) 8(-1)

8 9(+1) 45(+1) 12(+1)

9 7(0) 40(0) 10(0)

10 700) 40(0) 10(0)

11 3(-2) 40(0) 10(0)

12 11(+2) 40(0) 10(0)

13 7(0) 30(-2) 10(0)

14 7(0) 50(+2) 10(0)

15 7(0) 4000) 6(-2)

16 700) 4000) 14(+2)

UThe number of experimental conditions by central composite
design.

22 zhzk WAAE A zshe] FAed FAL vl Z3vh o
o Haral Azt PENRE Tl A wfoFE o4k qAbARe] #
Az & dee 2A(FSY 10%, AHA & 7%, 7 40
%)2.2 FAdstA AF:ste] 1047 £ 4] 1%1%-‘;—7@4?—

AA s 2 Ao 3 FA-2 SAS 2(13)%
o]-§3}e] EALE A 3 Duncan’s multiple range test® 234

BSEA

A2 Aapate B5e 1582 FA3e 35 EAJL
stk £ A9 017t 3z Aol A FHe] dx
9L A PELTJOEWHM ol=ellA 4, 5, %4
AN 7| 35S Frhehe 2388 FRHAL H A4 7, %
a3 ARl 715 e Sl e HeAE-g 54 Adge

2 A5kl o) 358 5 fshE] S (very good),
4 2F7} £vl(good), 3 B-Eo|t}(fair), 2 7k v} (poor),
1 ?<b¥] m)(very poor)Z s}t

201 A 22T 184 duyE
& £ Fsle] 105
"CAA g Faha Aze] de A e.sl %) 2 viehy

ol m{g- _[\.
o
q
o§L

TAIEL BB £
ZF Z2&Eo zAlZ Y] 2 n-butanol 59 (14,15)¢]
el Asksiedct & #H4eE 5E24-S o3 (Whatman No.

42)8F ¥ 3000 rpmeliA] 158-3F
100 mLZ #H-gs}e] o] 50
254 30 mLol &3tz Sz

R
mLE 55°CAlA A 5T F
71 #s}ed 30 mL di-



AEE7]A widd

ethyl ether 2 28] 44 3le] 2] 44 A -2 A A slgi ) +%
o <=3} butanold 30 mL4 33 7}sle] 21832, n-bu-
tanol F-5 FFA|A ZALEL S 42 o 105°Ce) 224
Z7]l| A ko] & w7hx] 247t o] AF Azsle} A Fef o)
T A%z Jehggo)

Ginsenoside?] HPLC £

22 E 0] -l dv]ﬂ —7,‘-_8. ginsenoside '@'Eéz% #2418}
SLA} ??,51* ’%""df{:‘ﬂ:ﬁ
s

high performance 11qu1d chrOmatograph(model, Analytlcal
HPLC/ALC-244; column, Waters Microbondapack NFH: (10
um); detector, Waters 410 differential refractometer; mobile
phase, ACCN/H:0/n-BuOH = 80 : 20 : 10; flow rate, 1.1 mL/
min)ell #]ale] ek FA4319cH16).

2 7H8-4 U432 60. 94/ FZALEY T 64, 520/__
£59on 38 oM 2 9556, 95.269 o] AHe] =
FE%0] Fal=gdr) ol& Kwont Kim(17)¢] <yl 2)4)
ditel e e g R 2AEdS] &g
Gt Agkelgl o), 24g G ZaAlx Y ke 27k 31.80
96, 194968 vIehy o] 40.58%2} 5.32%2 viehd Ajul] elate
oh g Aol gt ubeba A Euk-g7) oA wjok® Ql4he
odub Ael ke ofe] 7iR] FAAL mdE 4 gl

= 0 o |

=

Eal
S

0

Table 3. Effect of extraction steps on total yield and crude
saponin content from ginseng cultured in bioreactor system

Extraction Total yield Relative Crud«_% Relative
steps (%. db) content SAPOTHn content
D e & (%) (%, d.b) (%)
E 1 +
(%122 o 19.3(%.4;%07 6064 1,2?2;9(;06 6152
ond 8.30+0.08 0.3960.02

9% RSD)  (096) 26.10 (5.05) 20.39
ard 271007 0.201£0.02

% BSD)  (258) 8.52 (9.95) 10.35
4th 1.25+0.02 0.083+0.00

(% RSD)  (160) 393 (0.00) 427
5th 0.16£0.00 0.009%0.00

(% RSD) _ (0.00) 050 (0.00) 046
Total 31.80 99.99 1.94 99.99

UMean of triplicates & standard deviation.
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Table 4. Content on crude saponin and major ginsenosides
of the concentrated extract from ginseng cultured in bio-
reactor system

Crudg: Ginsenosides (mg/g)
$apenin
(%) Bh; Rb: Rc BRd Re Rf Rg; Total
4,77 NDY ND. 736 143 440 015 175 15.09

"Non detect.

Table 5. Experimental data on sensory test of concentrated
ginseng liquid tea under different conditions based on cen-
tral composite design for response surface analysis

Experimental Overall
number” Color Ocor Taste palatability
1 3.007 2.33 2.33 3.00
2 2.67 2.00 267 267
3 3.33 2.67 3.00 3.33
4 3.00 2.33 2.67 3.00
5 367 3.33 3.33 350
6 3.00 3.00 3.00 3.00
7 3.33 3.67 367 3.67
8 3.00 3.33 3.33 3.33
9 3.33 3.00 3.00 3.00
10 3.00 3.00 3.00 3.33
11 250 2.33 2.00 2.67
12 2.00 3.33 2.50 3.00
13 4,00 367 3.00 3.50
14 3.00 3.33 3.33 3.33
15 4.00 3.00 3.50 3.50
16 3.00 2.67 3.00 3.00

UThe number of experimental conditions by central composite
design.

P Sensory score 5 (very good), 4 (good), 3 (fir), 2 (poor), 1 (very poor).
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Table 6. Polynomial equations calculated by RSM program on sensory test for processing of concentrated ginseng liquid tea

Response Polynomial equation” R’ Significance
Y, =7.2671838+ l.406875X1—0.244000Xz—0.628750)(3“0.057187X12—0A012500X1Xz
Col ; 0. 0813
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(@] . 1
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Uy Ginseng extract (%6). X=' Fructose content (%6). X35 Apple vinegar content (%3).
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Fig. 1. Contour map of sensory test on concentrated ginseng liquid tea as a function of extract content and apple vinegar content,

1-1: color, 1-0: odor, 1-1I: taste, 1-IV: overall palatability.
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Table 7. Predicted levels of recipe conditions on concentrated ginseng liquid tea for the maximum responses of sensory

test by the ridge analysis

N o P Ginseng Fructose Apple vinegar - N
Responses R Prob>F o tract (%) content (%) content (%) Maximum  Mol-pology
Color 0.8308 0.0813 763 34.24 6.77 411 s D
Odor 0.8163 0.1010 9.08 48.35 9.28 3.69 s'p
Taste 0.9002 0.0203 7.89 4422 795 353 s'p
Overall palatability 0.8078 0.1113 7.93 41.29 747 3.48 g+p
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Fig. 2. Superimposed contour map of optimized conditions
for sensory test of recipe condition of concentrated ginseng
liquid tea.

———- Color, —-- = QOdor,

Taste, *+++++ Overall plaltability.

Table 8. Predicted values of response variables at the range
of optimum recipe (%)

Range of optimum conditions

Ginseng extract 9.0~104
Fructose content 40
Apple vinegar content 6.8-~8.1

Recipe condition

o =
g AzZAL R Az dAakabe] deH] %é-l—% B] w g} +,

Table 9. Comparison of sensory quality on concentrated lig—
uid tea produced by cultured ginseng and commercial ginseng

Sensory quality Cultured ginseng” Commercial ginseng

Color 2.83+0.69 35040.50"
Odor” 2.3320.47° 3.95+(0.38°
Taste 27040374 2.08+0.19°
Overall palatability'’”  2.00£0.00" 2.67047°

"Mean = Standard deviation (n=6).

IGinseng cultured in bioreactor system.

Tndicate significant difference (p<0.05).

*ndicate significant difference (p<0.01).

MMeans within columns followed by the same letters are not
significantly different.
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