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1. d7AE 2 9y
7t ®Z2EA R Ao

AA A EE A4 (Panax)ol EASHE AAZL S S-S o2 U 409 T/ o4

o] EAst=H £ A o= 22FY A Aol =(Ginsenoside Rbl, Rb2, Rb3, Rec, Rd, Re,

|

Rf, Rgl, Rg2, Rg3, Rg5, Rgb, Rh2(20R), Rk2, Rk3, Ro, compound K, F1, F2, F3, F4, F5)%

AZPREOZ EA5H Y FFEH L ChemFaces(=%E 95% ©17, China)Ate] A|F-& A&3F

AT

FAe] AEEZHQ decursin® decursinol angelate
AHgslg . Axy 9
Germany)2 HPLCH °©]&9] AFS ©]&3stAL

98.8%, USA)<

U3FA T

240

Table 3-1. List of Panax ginseng indicator compounds

< Alntd =R AL
AH&-3F  methanol®  acetonitrile(Merck,

FEo o] &3 TAFAHL HFYFHAA

AL =

Compound

Chemical Structure

Compound

Chemical Structure

Ginsenoside Rb1l

C54H92023
M.W. 1109.3

Ginsenoside Rb3

C53H90022
M.W. 1080.3

Ginsenoside Rd

C48H82018
M.W. 947.2

Ginsenoside Rf

C42H72014
M.W. 801.0

TH
on Ho, L .OH
HOQ_~ _OH

\[ 0o

oo

-

T

) g s |

OH

oI
HO, ~LAL
IS¥eOL
HO™ Tg‘ o ° 7)]
HO' ™y oH
OH
?n
o HOn oM
HO\[/\ o oi‘ oj
HO' \ro
o

Ginsenoside Rb2

C53H90022
M.W. 1079.3

Ginsenoside Rc

C53H90022
M.W. 1081.3

Ginsenoside Re

C48H82018
M.W. 947.2

Ginsenoside Rgl

C42H72014
M.W. 801.0

REEA(EE



Table 3-1. List of Panax ginseng indicator compounds (continued)

Compound

Chemical Structure

Compound

Chemical Structure

Ginsenoside Rg2

C42H72013
M.W. 785.0

Ginsenoside Rgb

C42H70012
M.W. 767.0

Ginsenoside Rh2(20R)

C36H6208
M.W. 622.9

Ginsenoside Rk3

C36H6008
M.W. 620.9

Ginsenoside CK

C36H6208
M.W. 6229

Ginsenoside F2

C42H72013
M.W. 785.0

Ginsenoside F4

C42H70012
M.W. 767.0

Ginsenoside Rg3

C42H72013
M.W. 786.0

Ginsenoside Rg6

C42H70012
M.W. 767.0

Ginsenoside Rk2

C36H6007
M.W. 604.9

Ginsenoside Ro

C48H76019
M.W. 957.1

Ginsenoside F1

C36H6209
M.W. 638.9

Ginsenoside F3

C41H70013
MW. 771.0

Ginsenoside F5

C41H70013
MW. 771.0
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2 HF=A
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Table 3-2. Operating condition of decursin analysis

Parameter Condition of HPLC method

Instrument Waters €2675 Alliance system
Detector Waters 2998 PDA detector
Column Waters X-Bridge C18(150 mm x 4.6 mm, 3.5 um)
Column Temp. 30C
Wavelength UV 330 nm
Injection volume 10 uL
Flow rate 1.0 mL/min
Mobile Phase A : distilled water B : acetonitrile

time(min) 0 0.8 3.8 9.8 10.4 23 236 290

Gradient Condition A (%) 80 80 70 70 50 50 10 10
B (%) 20 20 30 30 50 50 90 90

ol 449 FE A7 F(Method Validation)

2 A FokFH I APy WEdold o=kl 8l A (2015) 9}
ICH(International Conference on Harmonisation, 2005)7}o] =2}Q1-& sty EAHe &
dE AFsHAT

(1) 5-°]4(Specificity)
wA=de ArrtEIHNA el mArt A¥Hs] =5 JdEA 2 olF 2
st HAEHe 7 489 B8 E(resolution, Rs)¢} i8] AlF(relative retention time, RRT)=
UebdTH Akl A I 2rfEd oA vt $ds] EEEtE AS EEE 15 o4 s
oulat o]AE MA Y9 7|FLE o] §F F Uth



(2) A4 (Precision)
gt F=of tiste] 63] WHE SAHSIAYU 3w dis) 334 wtE SATOo=A ¥ AEA
(repeatability)= &RlIsta Z}7te] FEHA =& A EFH k(relative standard  deviation,
RSD)E AAIGTh HAFAIFY] A$ dubdoz FUZFEHA 2.0% ©lstE 7|Fo2 g}
T A28 A A (system suitability) 1S 913 BHEFY ©E A= tidNl=okd
o] B¢ s 871ES 1.5% oletz st oyt dubH o= 1% o|dtrt HighA st

(3) A4 A (Linearity)

(method of least squares)ol] &3 3] A4l A
Fatal 2d#A 5 (correlation coefficient) =& 2
(determination coefficient, R%), yd#, 7]€7] @ b2} AF<9 F(residual sum of square)
SO A= VAT AAAST @rol 10 hers ALALE T BA st A

9] 712 0.999 o]/Fo] oo gt}

[“_1.4

Area
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Figure 3-1. Example of linearity of a calibration curve
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v HFAFe 43 o FHF AE

(1) ABTs HZE £AEA

ABTs 2t kol SAlsp o] of@ 4tsl G52 APsh7] 95 Re et al. (1999)°)
Me Tew ol Mgl Ade ARt 7 mMe
2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt®} 24 mM potassium
persulfate 89S T3t 4A7F < WAt ABTs+E FAZAIZ & o] &AL 734 nm
oflAl FF %ol 0.7 ~ 0.97F HES = F3AT(e=3.6x104M-1cn-1)E ©] &3t &2 3
Aeath. 34" ABTs €9 225 yLol A& 25 pLE 7F3 ¥, Multimicroplate
reader-SpectraMax M5(Molecular Devices, USA)E AF&3t 734 nmolA 3= #tes 54
AT tEZ2T =+ BHAS®} ascorbic acidE AHE3R 3L, §357F 50% 44T o Yehe
A 59| radical &% (C50)ak< A4t th.

(2) DPPH #HHZE 2AEA
Nzel AAFI5S st 95te] Padda et al. (2008)] WHL WA Thew} gol
P& FdFAT ool = 1.5x10-4M 2,2-diphenyl-1- plcrylhydrazyl(DPPH) Yt Al
£ 96-well plateo] H7}g ¥ 1023F ¥ESAI1Z] Th Multimicroplate reader- SpectraMax
5(Molecular Devices, USA)E 517 n Oﬂﬁ FEEE AT w5 ©E DPPH #Hd
SABHE AREE AAD ARG FREE AERENGSE G Aol BE 9
Ae HE2TE A3t radical 275 (C50) 0.2 FA|, A48T

N

Al mz

£

fo g

(B F = FF

Z Egdls FEFY AL HISTAFES  %6-well plated] EFTF  F, IN
Folin-Ciocalteu(Sigma, USA) Al%F& i AoA 383 "-&AZl o5 10% sodium
carbonate &4& 80 uL 7}k 1AI%F ¥E&A] 7132 YA Multimicroplate reader- SpectraMax
M5(Molecular Devices, USA)Z 765 nmol A &3 ZAstAT. T YHsY FFS 0~
200 pg/ml 9] gallic acidE ©l&3t] EFE A4S AHstaL A8 1 g gallic acid®] &

(GA)o = YERASIT

@ F EHExolE FF
ZetRxolE 3o FAHL FEEF ethanolS 42 F, 2% aluminum chloride &S 1:1
H &2 H7lste 1A12F HEgAIZl ¥, Multimicroplate reader -SpectraMax M5(Molecular
Devices, USA)Z 430 nmolA FFE=E AR & TR xolE TS 0~250 png/ml
o] gallic acidE ©]&3te] & FA& AHstL A E 1 g gallic acid®] FFGA)SZ Y
ER

G HNEAEE £4
RAW 264.7 M3+ penicillin-streptomycin 100 unit/ml¥ 10% fetal bovine serum(Gibco,

MD, USA)°] &% Dublecco’'s Modified Eagle Medium(Gibco, MD, USA) HjA| & Al-&-3}



o] 37°C, 5% CO2 incubator oA Hj%kallow, 2 HA o2 At wjdS A Ax
AEE SHS 3 RAW 2647 AIEZE 2x105 cells/mlE 96 well plateol] &F3tal HFA|F
< FEH(3.90625, 7.8125, 15.625, 31.25, 62.5, 125, 250, 500, 1000, 2000 ppm)= *J&] & 37
T, 5% CO2 incubatorol| A 24A1%F w3ttt CellTiter 96 aqueous non-radioactive cell
proliferation assay reagent (Promega, WI, USA)E #H7}3 %, 37 C, 5% CO2 incubator®l 4|
4A1ZF BES-AlA Multimicroplate reader-SpectraMax M5(Molecular Devices, USA)E ©]-8-3}¢]

490 nmolA FFE=E A3 AX AEES SAHFAT

(6) 2+3}A & (Nitric oxide, NO) £
Nitrite 55 Griess ¥H-3HS 7IRFC 2 3t FA43st] NO A8 AEZ ARG A=
E wWjdstRd 45 d 100 pLy sodium nitrite EFH (0-10 pM)S 5L g &2 Griess &
A 01% (w/v) N-(1-naphythyl) ethylenediaminedihyd-rochloride®} 5% HCI&HSo = 1%

[e]

(w/v) sulfanilamides A|Z3 {3 112 TP T 208 AL HHA F
Multimicroplate reader-SpectraMax M5(Molecular Devices, USA)E 540 nmolA §F3EE =
g3t

2. A74% % 1
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Table 3-3. Optimal condition of ginsenosides analysis

Parameter Condition of UPLC method
Instrument WATERS Acquity UPLC H-class System
Detector WATERS PDA e\ Detector
Column CORTECS C18 (50 mm x 2.1 mm, 1.7 um)

Column Temp.
Wavelength
Injection volume

Flow rate

Mobile Phase

Gradient Condition

40T
UV 203 nm
2 uL
0.4 mL/min

A : 0.001% phosphoric acid in distilled water
B : 0.001% phosphoric acid in acetonitrile

time(min) 0 3 65 75 17 19 22 24 0 31

82 82 8 74 68 63 60 50 20 82
18 18 20 26 32 37 40 50 80 18

35

82
18




(A)

— —— — T — T T T T v T T T —
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00

Minutes
T T T T T T T
5.00 10,00 15.00 20.00 25.00 30.00 35.00 40.00
Minutes

Figure 3-2. Chromatograms of ginsenoside standard solution by column type
50 mm x 2.1 mm(A) and 100 mm x 2.1 mm(B)
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Figure 3-3. Chromatograms of peak separation change according to solvent

gradient control(A) and mobile phase composition(B)
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Figure 3-4. Chromatogram of 22 ginsenosides by developed UPLC method
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Table 3-4. Specificity and Precision data of developed UPLC method (n=6)

*

*

Component RT (min) RT RSD (%) RRT Rs Area Area RSD (%)
Rgl 2.88 0.49 1.00 - 51120 1.43
Re 3.07 0.53 1.06 0.75 40212 1.76
Rf 8.30 0.08 2.88 27.24 30732 1.92
Rg2 9.39 0.11 3.26 7.26 31803 1.23
F5 9.54 0.11 3.31 0.71 27715 1.74
F3 9.92 0.11 3.44 1.61 29296 1.66
Ro 10.25 0.11 3.56 1.30 41321 1.78
Rb1 10.87 0.13 3.77 2.37 34274 1.53
Rc 11.41 0.12 3.96 2.31 64504 1.59
F1 11.56 0.13 4.01 0.67 40321 1.75
Rb2 12.37 0.13 4.29 3.39 42061 1.81
Rb3 12.68 0.13 4.40 1.21 29295 1.4
Rd 13.95 0.11 4.84 4.41 34219 1.88
Rg6 16.89 0.11 5.86 8.41 33544 0.98
Rk3 17.27 0.11 6.00 0.96 22875 1.3
F4 17.67 0.11 6.13 0.98 24375 1.6
F2 19.46 0.05 6.76 5.53 27120 1.34
Rg3 20.66 0.04 7.17 5.45 8882 1.25
CK 23.99 0.03 8.33 15.85 34882 1.33
Rg5 24.41 0.02 8.47 1.77 19226 1.89

Rh2(20R) 24.61 0.02 8.54 0.82 40472 1.68
Rk2 27.08 0.03 9.40 9.45 20427 1.44

* RRT : relative retention time

Rs :

resolution
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Table 3-5. Linearity, LOD and LOQ of calibration curves (n=3)

Component Linear re gressior; data _ LOD LOQ
Slope Intercept R RSS (ug/ml) (ug/ml)

Rgl 1110 -384 0.99954 4595702 3.19 9.65
Re 898 -198 0.99951 3360289 3.37 10.21
Rf 728 -262 0.99948 2130365 3.31 10.03
Rg2 1216 -274 0.99950 1570843 1.70 515
F5 1128 -408 0.99962 1894145 2.01 6.10
F3 1117 -214 0.99958 1447863 1.78 5.39
Ro 845 -169 0.99962 2274027 294 8.92
Rb1 746 -226 0.99947 1621137 2.82 8.53
Rc 1266 -1203 0.99950 8098447 3.71 11.24
F1 767 -173 0.99958 2790457 3.60 10.90
Rb2 939 815 0.99960 2376782 271 8.21
Rb3 621 194 0.99949 1614292 3.37 10.23
Rd 759 -280 0.99959 1714162 2.85 8.63
Rg6 1341 49 0.99946 3687344 2.36 7.16
Rk3 561 613 0.99954 818862 2.66 8.07
F4 578 1201 0.99957 415625 1.84 5.58
F2 1096 -74 0.99957 1597845 1.90 5.77
Rg3 387 240 0.99932 69405 1.12 3.40
CK 1437 -106 0.99948 1745292 1.52 4.60
Rg5 397 183 0.99957 711845 3.50 10.61
Rh2(20R) 1466 4397 0.99941 2917682 1.92 5.82
Rk2 749 177 0.99950 641644 1.76 5.35

* R* * Correlation cofficient ** RSS : residual sum of square
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Table 3-6. Accuracy test results for developed UPLC method (n=3)

Component Test range (ug/ml) Recovery (%) SD Confidence interval
Rgl 16.2 ~ 1459 100.50 5.87 96.66 ~ 104.33
Re 15.8 ~ 1423 100.33 6.22 96.27 ~ 104.40
Rf 153 ~ 1375 99.52 6.98 9496 ~ 104.09
Rg2 95 ~ 851 100.26 7.03 95.66 ~ 104.85
F5 87 ~ 785 100.69 6.95 96.15 ~ 105.22
F3 93 ~ 833 100.67 5.87 96.83 ~ 104.50
Ro 174 ~ 156.8 100.22 6.28 96.12 ~ 104.33
Rb1 16.3 ~ 146.6 100.12 6.43 95.92 ~ 104.33
Rc 184 ~ 1659 100.34 5.94 96.46 ~ 104.22
F1 185 ~ 166.8 100.50 5.89 96.65 ~ 104.34
Rb2 158 ~ 1418 100.34 5.55 96.71 ~ 103.96
Rb3 15.7 ~ 1409 100.72 6.05 96.77 ~ 104.67
Rd 159 ~ 1432 99.98 5.42 96.43 ~ 103.52
Rgb6 92 ~ 827 100.60 6.34 96.46 ~ 104.74
Rk3 14.7 ~ 1327 100.44 8.14 95.12 ~ 105.76
F4 14.0 ~ 1264 100.56 4.14 97.86 ~ 103.26
F2 9.0 ~ 806 100.12 5.39 96.60 ~ 103.64
Rg3 80 ~ 723 100.25 6.06 96.29 ~ 104.21
CK 87 ~ 786 100.22 5.93 96.35 ~ 104.10
Rgb 16.0 ~ 143.6 100.80 7.19 96.10 ~ 105.50

Rh2(20R) 82 ~ 739 100.60 7.80 95.50 ~ 105.69
Rk2 96 ~ 804 101.21 7.88 96.06 ~ 106.36
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Table 3-7. Ginsenosides content in sprout-ginseng (mg/g)
sample Rb1 Rgl Rg3 Rb1+Rgl+Rg3
50% EtOH 2.4+0.02 1.2+0.01 0.1+0.02 3.7+0.04
soil E—
water 1.7+0.01 1.0+0.02 0.1+0.01 2.8+0.03
50% EtOH 2.3+0.02 2.2+0.04 1.0+0.0 5.6+0.06
hydroponic ————
water 0.9+0.01 1.2+0.00 0.2+0.00 2.4+0.01
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Figure 3-5. UPLC chromatograms of ginsenoside standard and samples. Standard
solution(A), Sprout-ginseng(B), Wood-cultivated ginseng(C), Ginseng(D)

1:Rgl, 2;Re, 3;Rf , 4Rg2, 5F5, 6;F3, 7,Ro, §Rbl, 9;Rc, 10;F1, 11;Rb2, 12;Rb3, 13;Rd, 14;Rg6,
15Rk3, 16;F4, 17;F2, 18;Rg3, 19;,CK(compound K), 20;Rg5, 21;Rhe(20R), 22;Rk2

B ginseng
O wood-cultivated
Rb1+Rg1+Rg3 W sprout-ginseng
Total of 22 +
ginsenoside
0 5,000 10,000 15,000 20,000 25,000 30,000

content(ug/g)

Figure 3-6. Comparison of ginsenosides total content for three samples
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Table 3-8. The contents of 22 ginsenosides in three sample (ug/g)

3 22F9 F
27+ 189 mg/g
gl, Rg Al 714 A&

a1 Q1akE 58 mg/g,

wood cultivated-

Component sprout-ginseng ginseng ginseng
Rgl 1426.9+18.4 2395.0+26.3 2999.9+76.0
Re 7022.0+171.6 5127.9+56.5 2204.1+£35.3
Rf 1606.9 £28.5 2358.7 +45.8 1576.6 £36.9
Rg2 816.1+7.0 411.3+3.1 165.1+3.8
F5 143.8 9.6 118.1+6.1 85.2+2.7
F3 194.0+5.8 13.2£1.6 14.6£1.9
Ro 665.8 +10.2 1233.1£8.6 3561.0 £99.6
Rb1 1902.0 +83.4 8928.9 +105.9 2726.8 £34.7
Rc 154.9 £5.5 57.6 £0.7 50.0+2.9
F1 1183.0+30.7 2561.5 +44.6 1303.4 +23.2
Rb2 984.1+29.9 2102.3+40.5 1074.4 +18.5
Rb3 381.5+30.6 562.8 £9.1 290.7 £11.6
Rd 605.2+20.3 1330.9+19.3 1658.1+44.2
Rg6 84.1+3.1 ND' ND
Rk3 15.0£0.5 16.7 £3.3 13.3£0.8
F4 193.4£5.0 371.0+3.4 183.0+2.5
F2 560.2 £22.6 18.4+2.2 5.3£0.6
Rg3 402.2+5.3 166.8 £5.9 74.9+1.0
CK 180.3 £5.5 77.1+3.1 38.5£0.7
Rg5 301.2+30.8 505.3 £36.8 317.0+8.9
Rh2(20R) ND 6.6+2.3 ND
Rk2 105.6+2.0 148.7 £2.8 83.6£2.0

* ND : not detected
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Figure 3-7 Comparison of 22 ginsenosides content ratios for three samples
(A) sprout-ginseng (B) wood-cultivated ginseng (C) ginseng
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Table 3-9. Content of 22 ginsenosides by extraction solvent (ug/g)

Component ethanol(50%) water methanol(70%)
Rgl 1275.2+19.8 1257.0+£11.7 1426.9+18.4
Re 5942.8 +133.2 6137.0 £55.6 7022.0£171.6
Rf 1476.0 £20.1 1114.1£17.3 1606.9 +28.5
Rg2 712.2+13.9 524.5+10.4 816.1£7.0
F5 130.9+6.6 124.9+6.1 143.8£9.6
F3 160.4 +5.6 1429 +3.4 194.0£5.8
Ro 597.5+10.5 310.0£6.5 665.8 £10.2
Rb1 1811.7+21.5 549.9+10.5 1902.0 +83.4
Rc 119.6+ 5.2 55.0+0.7 154.9 £5.5
F1 1022.7 £18.3 283.0+ 6.9 1183.0+30.7
Rb2 1030.3+16.8 288.0£1.5 984.1+29.9
Rb3 343.3+14.5 49.4+1.0 381.5+30.6
Rd 4941491 115.2+2.9 605.2£20.3
Rg6 71.2+4.8 288.0+5.3 84.1+3.1
Rk3 ND* ND 15.0£0.5
F4 142.8+1.4 2.0£0.5 193.4£5.0
F2 4354+21.9 95.1£1.6 560.2 £22.6
Rg3 475.8+21.3 279.1+9.9 402.2+5.3
CK 115.3+0.3 9.2+0.8 180.3£5.5
Rg5 200.8+3.9 121.8+5.8 301.2£30.8
Rh2(20R) ND ND ND
Rk2 73.9+0.8 46.1+1.0 105.6 £2.0

* ND : not detected
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Figure 3-8. Comparison of total content of 22 ginsenoside according to the extraction
conditions. The basic conditions are 1 hour at 50T (A) and 50% fermented ethanol(B)
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Figure 3-9. HPLC chromatograms of decursin and standard(A), Korean angelica(B),
Chinese angelica(C)
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Table 3-10. Decursin and decursinol angelate content of angelica samples (ug/g)

Source Decursin D. angelate Total
50% EtOH 17891.1 £ 49.04 14193.8 + 41.00 32084.9 + 90.04
KOREA
water 2313.0 + 34.88 1782.6 + 23.18 4095.7 + 58.06
50% EtOH 14143.4 + 22.57 178721 + 43.64 32015.5 + 65.37
CHINA
water 4404 + 6.38 501.0 + 7.38 941.5 + 13.76
20 7 Edecursin
Od.angelate
16 -
@
512 2
=
[1¥]
T 8 -
8
4 -
0 -_—| T
50% EtOH ‘ water 50% EtOH water
KOREA CHINA

Figure 3-10. Difference in active ingredient content by extraction solvent
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Table 3-11. Effect of product on the DPPH radical scavenging activity and total
polyphenol and flavonoid

exam. field product Ascorbic acid
DPPH radical (EC50(ppm)) 670.54 4.61
ABTS radical (EC50(ppm)) 446.9 3.35
Total polyphenol (mg GA/g) 2031 £ 3.47 -
Total flavonoid (mg ca/g) 10.23+ 2.45 -

2 HAEzEA4 2 Id495 45
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Figure 3-11. Effect of product on the cell viability of RAW264.7 cells
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Figure 3-12. Effect of product on the cell nitric oxide
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Table 3-12. The contents of ginsenoside in developed recipe (mg/100ml)

Component Original Recipe 1 Recipe 2

Rb1+Rgl1+Rg3 75.67 £0.35 63.99+0.45 110.02+0.63




(A) 014

0.1

0.1

Al

Rg1

[=]
Rg1
Rb1 éﬁtﬂ iﬁtm

Rg3

(B)

Al

L

Rg3

© .

0.04]

o S
i3

(] .

T T e o e e LA B D e e s e e e e m e e e S s S S LI EEL e ae mn a o
200 4.00 6.00 200 10,00 12.00 14.00 16.00 18.00 20,00 22.00 2400 26.00 2800 30.00
Minutes.

AU
Rg1

Figure 3-13. UPLC chromatogram of complex raw extracts. Original recipe(A),
modified recipe 1(B), modified recipe 2(C)

™
W7tA FEFE AA S
1/37HA] F= AS I oo 5FHEE 20, 40, 60 brix &2 GAPE =3
AR s A4 A.



BIZZE Qs Ao UADT NRATF 22 & odHste] 25A &L AHo =2
ES JUE vastded M A= Rbl, Rgl# Rg3 181 HF24 BF FEAITH
w2 e n=3k 7+ el on =2 A7k7ke] 9]¢l xpo]= Holx gt
I AT E zolE 23 Ay, JA AT E A JHA] AR BF F3o] 4
= FFel S7Fsk HFEAL 20 brix & S7FE W 40 brixel A fasn o= H
F2lo] zh= FdA o] EAo 7191 2o & 60 brixol Al ThAl F718kE A 1A
200 Rb1,183.5
Rb1,F?1.4 T
160 l |
E decursin, 130.9 Re 12248 decursif, 136.3
5120 Rg1, 1211 i
5 |
2
S 80
40
0 Rg3 Rg3
24hr T2hr

Figure 3-14. Comparative analysis of complex extracts by extraction time

Table 3-13. Content of indicator components of complex extract by concentration (ug/ml)

Component raw extract 20 brix 40 brix 60 brix
ginsenoside Rgl 112.1+6.0 798.9 £69.8 820.6+15.2 976.6 +15.6
ginsenoside Rbl 171.4+11.1 403.1 +38.0 1033.8+22.5 1160.9 £26.9
ginsenoside Rg3 not detected 13.4£5.0 223£2.0 28.3£0.6

© RgI*RbI+Rg3  2835+169  12154+1108  18767%62 21658+112
decursin 130.9+2.4 2909+21.1 139.5+£2.3 165.5+8.0
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Figure 3-15. UPLC chromatograms of final complex extract by new recipe
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