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Application of Dynamic Optimization Method in Extraction Process

Optimization of Ginseng Radix et Rhizoma
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[ Abstract | Objective; To develope a dynamic optimization technique ( DOT) method for the extraction
of ginsenosides from ginseng slices. Method: The contents of three major ginsenosides (Rg,, Re and Rb,) were
determined by HPLC. The extraction yield, contents of ginsenosides and fingerprints similarity were compared
between the DOT method and literature extraction process, to evaluate the feasibility of DOT in optimizing the
extraction of ginsenosides from ginseng slices. Result: The dynamic optimization process was extracting for thrice
with 8 times by 70% ethanol, and extracting time was 40, 20, and 40 minutes in turn with a total extract yield of
41.3 mg-g~'. The extract between DOT process and the literature extraction process was basically the same, but
the DOT extraction method could save 63% of extraction time and 60% of power consumption. Conclusion; DOT
extraction method can provide shorter extraction time and lower energy cost in the industrial production of
ginsenosides from Ginsen Radix et Rhizoma, and it can produce obvious economic value.

[ Key words ] dynamic optimization method; literature extraction process; Ginseng Radix et Rhizoma;

ginsenosides; extraction time
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HUE R BB B TE AR 2, HL7E B HGE FR Hh mT BB AR 1E N
ZRAFH L TS S AR BT 2 R W
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LC-20AT 7Y 55 24 W AH €8 35 A (B A B HE A ],
DGC-20 A BIZELE MR RS0, SIL-20 A B [ Bk kR
4:,CTO-20 A #UFE R 46, SPD-M20 A % — b % [ %]
Kz ), BS224S-% 1/10 J5 B ¥ 0 A RV (1B E 38 2
WA H ), DDSF1334 5 s A s 7l BE % (5 19
AR AR AT ) o NS L F b 5 4F 7
2R R A BRAF] 2 b [ B R 2 B 2 BF 5 T A
2% A TOMEHE Y NS Panax ginseng 1)1
AR s NS A Rg,, Re, Rb, ([ £ 24 i K E BF
I3, L5 4 Bk 110703201027, 10754200822,
110704-200921) , 2,5 Jy £ 3% 4li ( 52 [& Fisher) , 7K
T W W 0 K, At R R 4 BT 2
2 HEEER
2.1 AZHiF Rg,, Re, Rb, &z
2.1.1 XESEBAE S HEKRRAS BT
Rg,, Re, Rb, XJ M8 &l &, i B B B AF 1 mL 453
0.2 mg MR & X ISR 5250, B .

2.1.2 %41 Diamonsil RP-18e {4 1% 4E (4.6

mm x250 mm, 5 pm), G LG (A)-K(B), B

FEVEME (0 ~7 min, 16% ~ 18% A; 7 ~ 27 min,

18% ~30% A) , i # 3.0 mL-min"", & 35 C,

DAD #:i I K 203 nm, JEREHE 20 WL, LA 1,
.44 .

J W A,

0 25 50 75 100 125 15.0 17.5 20.0 22.5 250 275

t/min
A KHB BB 1 ABRFF Rg, 2. ABEHF Re;3. AB R Rb,
B 1 A% HPLC
Fig.1 HPLC chromatograms of Ginseng Radix et Rhizoma

2.2 FHEERERTZMME FRBRASKA 40 g,
JILA 8 A 70% £ B A4 [al i S B 3 ¢, BRIk 1.5
h, #4557 0,10, 20, 30, 40, 50, 60, 70, 80,
90 min ff £ BRI 3 mL, 5 0 FFAM 2 AR [F] AR B Y
T0% LT, F 0T T R AR B4 IO, v A, 23 i A
FRIPCEFWR 1 mL & TS mL B 0 R R
B, 28 0.45 wm AL uE R U8 G, B I8 M R
2. 1.2 R g A AR R ~3, £ 1 ~3
B 1 WARMUE 40 min J5, %5 2 WA BUTE 20 min
J5 L5 3 WHREUTE 40 min J5 , 5 FRME R AN S B A
Rg,, Re, Rb, WM FAY AL RIEAR <5% . LAFERR
10 min W T LAY 22 A3 < 5% Sy 4 B i, B0 2 3
BT ZH,70% CBEEFEH3 W, $2 PO AR
40,20,40 min,

F1 ASE1XREERBESIEHRERTWIERMRETHE
Table 1 Fist time to extract constituent of indexes at each time

point of peak area change rate

 ABRIH R, AZ 1A Re AZ B3 Rb,

v W A5 (/% WeHIR A5 (/% WeI R AL/ %
0 128 566 - 52 644 - 39 609 -

10 253590 97.24 112 898 114. 46 87 878 121. 86

20 273 598 7.89 126 875 12.38 104 438 18. 84

30 277 282 1.35 129 880 2.37 113921 9.08
40 279 431 0.78 133 095 2.48 119 475 4.88
50 280 573 0.41 133 591 0.37 124 934 4.57
60 283 241 0.95 134526 0.70 130 903 4.78
70 295 545 4.34 137 728 2.38 138 796 6.03
80 282632 -4.37 133214 -3.28 139278 0.35

90 283 226 0.21 133 842 0.47 144 283 3.59
AR = (JF— WRIE T A - /Y — KAL) /a0 — K g T

A x100%

2.3 RIRTZHE

2.3.1 BT ZE™ BB 313 g,/ 8

fi i 70% L BEMI R H 3 K, &Rk 1.5 h, B #ad

e, AR, ERE2 L,
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F2 ASFE2XRHEMHBERIEHRERTHEMRATHE
Table 2 Second time to extract constituent of indexes at each time

point of peak area change rate

NB ¥ Ry AZ R Re NS BH Rb,
t/min
WA AR b/ % WeT AL ARfbA/% WA AR/ %
0 16488 - 5754 - 9 880 -

10 20 518 24.44 8 190 42.34 13 534 36.98

20 21 365 4.13 8 549 4.38 14 198 4.91
30 22 378 4.74 8 867 3.72 14 734 3.78
40 21 834 -2.43 8 799 -0.77 14 583 -1.02
50 22 505 3.07 9 020 2.51 14 821 1.63
60 22337 -0.75 9 235 2.38 15 349 3.56
70 21083 -5.61 9 271 0.39 15 325 -0.16
80 21 674 2.80 9616 3.72 15 797 3.08
0

90 21420 -1.17 9 695 .82 15 860 0. 40

£3 ASFEIRREEHESERERSWIETRETLE
Table 3 Third time to extract constituent of indexes at each time

point of peak area change rate

AZ B Rg, AZRBAT Re AZ A Rb,

VeI ASHK/ % WEETR AS(ER/% VR AL/ %

t/min

0 71 393 - 32 202 - 36 832 =
10 95 220 33.37 41634  29.29 50 675 37.58
20 97 705 2.61 43 053 3.41 53774 6.12
30 96 199 -1.54 43562 1.18 55 724 3.63
40 98 411 2.30 43502 -0.14 57 513 3.21
50 98 824 0.42 43 507 0.01 57 992 0.83
60 104 406 5.65 44 999 3.43 61 118 5.39
70 100 834  -3.42 43459 -3.42 60 001 -1.83
80 100 636 -0.20 43 476 0. 04 61 117 1. 86
90 103 519 2.86 43041 -1.00 62479 2.23

2.3.2 #HEMUTZE FRBASHT 313 g, 008

Fii 70% £ [ S X 3 0, 32 O 18] 73 351 O 40,
20,40 min 2 E, GIFUEW, ERE 2 Lo

2.3.3 AR E RWERC 2 AR BOR
#% 1 mL, 73508 T 5 mL B, i e 2 4 2= 21
JE,20.45 pum Gl fL U8 B UL, IRZE B, 7% 2. 1. 2
TN 3% 25 PR D0 E 16 b o3 1 5 B S5 R LR 450
SO e L 3 4R UM 20 mL, BT 4R E Y
AR AR ZET, T 105 CH 43 h, TR P %
130 min J5, B FRE R R RE SRS 58
40.2% F141.3% . 2 FHRICT. 200 NS 24 & B
REMRLEEZS . B LR T AP
5 SO AR LR PF f &R 48 ) 2008 A Jz BE 47 AH AU
JEORHT, UL 20 B55R BN 2 Fh T2 SR IR (3 K]
HRIEE 100% , & W] J5L 2 BT 25 5 sh 25 4k 48 T
RIS O FEA — 205 R T BT 1 2R RE SR
R XA R A LR S, BoR s B T

SRR T ZT4 60% fif
F4 2MASRRIEHEREBS SRTNEEBRNLE

Table 4 Comparison of contents of markers and extraction yield by

two extraction process

JE i 5y B/ mg g !
FE AR E LA RSD/ %
FARELT. 2. BT 4
ANZ B Rg, 1.84 1.97 4.8
A A Re 0.99 1.08 6.1
ANZ B H Rb, 2.07 2.04 1.1
1 3
2
)k,\ IL a
| A L AMA— b
| AA_ ¢
J LAA_ g
0 25 50 7.5 100 125 15.0 17.5 20.0 22.5 25.0 27.5

t/min
a,b. JFRIUT 2 e, d. 18 MRALT 21 AS BT Re, 2. ASRAT
Re;3. AZ 4 Rb,
B2 ASARERNIZHN HPLC
Fig.2 HPLC chromatograms of different extraction process of

Ginseng Radix et Rhizoma slices

RS 2HMASRBRIZHSHLILE

Table 5 Comparison of parameters of two extraction process

T $2 B 6]/ min FEHL /KW b !
Ji 2 B 270 4.5
&AL 100 1.8
Hey 170 2.7
3 itig

M JE R BT 2 s A0 A6 T2 B el R L vy
LB, 2 M4BT 220045 3 i 48 b 1 1 o0 R 42
BORFEAR — 8,2 b T2 WM 0 3% & A LB R
100% , Ut B 2 F T 20 $2 BRI A R, UE BH 3l & 8 1k
Tk T AS B R BUE AT

Wl R 2 MR T 2280, K 5 B &
A T ARSI 8] (100 min) AL T2 (270 min)
WL T 170 min, 352 T 63% |, KR 46 S5 3 B A,
Tk A 7= e 5 4 A 7 TR S AR BT AR
ML FE AR T ZAE 2 2.7 kW-h ' HEE,
BPA548 60% Wit , 3X R E B HL 1 000 kg A2y
258 626 kW-h ™' WA ANRTL S5 157 o, FF KL%k
ARG 2 55 {8, v DL B BRI AR . B 4
A6 200 T 2 B I, B AR K 1 FH i 5

.45 .
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