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3. Chitosan oligosaccharide(GO2KA1)
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7|lsMd X|Z2Z ololze| M Etet=E: Amadori rearrangement compounds(ARCs)
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H—c—oH c—o0
Sl HO 1’!2 H — 3 HO |
H_'::_OH H cl OH H_Cl_r|
—C— — C—OH
HO —c—H |
H H—¢c—oH H_J_-_OH
—C—OH Spontanesus é Spontaneous |
| H:OH CH,OH
H—c—oH
|
CH:O0H Schiff Fructosamine
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T2 1. Amadori rearrangement reaction
ARCse= 1912AH R O &7} 84 7l 2 Mo XIS HEM 7R Bes] Al Zo| M
42 detES MAlSHIMT YN %3,
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Ol ARCst= maillarddt32l =7| dHdEEHZM XEFHe dMzlsd2 Sof 2HIE
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Sampe Arg-Fru(AF) Conc. (%) Arg-Fru-Glu(AFG) Conc. (%) Total (%)

G-1 0.95 2.64 3.59
G-2 1.51 2.33 3.84
L 2.51 1.32 3.83
1G 1.80 0.96 2.76
LTS 1.62 1.05 2.67
DH 0.35 0.29 0.64
NH 1.57 0.25 1.62
RGHK 0.85 0.77 1.62

(Joo KM, Park CW, Jeong HJ, Lee SJ, Chang IS. 2008 J Chromato B 865:159-166)

aE 3. AlEo| Eofsol SAH2 0|28 Arg-fru(AF), Arg-fru—glu(AFG) &2k Bist

- MK tEHS Vs FELAMEME S MEa3d Soll 4Mx= Maillard B8 222
Arginyl-fructose(AF)2}  Arginyl-fructosyl—glucose(AFG)7} 2ol &1} Zo] E1n=E[of /U2
0f, AlE Hol=D A= HES2 ol XESH| &2 2~4%EA, SAtZEL &H
0|2/100 g-AxSE) 1} H|Wsl0] MM E 53,

—

40 mg

2. X|EEA Arginyl-frctose2| Al%F Eotxd M A3 (SHEstm APl )

Table 1-Comparison of inhibitory activities (IC;;: mM) of AF,
AFG, and Acarbose against porcine pancreatic e-amylase and
rat intestinal sucrase in vitro.

{(Unit: mM)
a-amylase sucCrase
AF 36.30 fr.40
AFG 37.60 6.20)
Acarbose® =(),05 <0.05
120
OlmM O5mM SOl0mM B50mM
100 AbAapAatA
£
e R Ba
g
= o
2
s W
pli] |
lI,:I).l
0 L 1
AF AFG Acarbose

Figure 3-Dose-dependent changes In porcine pancreatic o-amylase in-
hibitary activities (% Inhibition) of AF, AFG, and Acarbose (mM). The re-
sults represent the mean = 5.0. of values obtained from 3 measurements,
Different corresponding letters indicate significant differences at P < 0.05
by Duncan’s test. First letter is among different samples and second one is
among different concentrations within same samples.
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- AF 22| &~ a3t 540 et Mo &M
—

U
of thEAel Etpat=o| 2stet E50 20{5h=
7 AN

ok

ZAbs At 2|oll Table 1, Figure 3, 42+ &
a—amylase?} a—glucosidaseol CHst X3l &
ME LIEIY= HE & £ A2, (EX: In Vitro and In Vivo Antihyperglycemic Effect of 2
Amadori Rearrangement Compounds, Arginyl —Fructose and Arginyl-Fructosyl—Glucoe.
Journal of Foods Science, 76,8, 2011)

Table 2-Pharmacokinetic (PK) parameters of Control, Acarbose,
AF, and AFG in SD rats ingested with sucrose or starch.

PK parameters

AUC,., Cosis y A
(mg/dL h) (mg/dL) (h)
Sucrose  Control 303+ 71 215.8 + 20.1 0.6+ 0.3
Acarbose 2195 £ 124** 1166 £ 7.7** 1.1 £ 05"
(5 mg/kg)
AF 3168 £ 125 198.6 £ 12.5* 0.6+02
(0.1 g/kg)
AFG 279.0 £ 15.2*** 1632 4 11.4*** 0.6 +£0.2
(0.1 p/kg)
Sarch  Control 252.1 + 183 138.8 + 125 0.6+02
Acarbose 2025 £ 174" 109.0 £ 10.9%** 0.6+09
(5 mg/kg)
AF 2171 £17.3* 1178 £ 7.8 1.1+ 1.0
(0.1 g/kg)
AFG 2378 £+ 26.9* 125.3 + 13.5** 1.5 £ 0.6**
(0.1 g/kg)
Fach point represents means & 8.1 (n = 5). *P < 0.05, **P < 0,01, and *** ] < 0.001
compared to diffi ples by unp i Student’s r-test
™
117 = el
—— Camtral

O Acarbaes & mphg

O Acwrbswse 5 mp kg
= -AF 0 gk -4  AF Llghg

== AFI .1
*alghe == AFG 0.0 g

Blood Glucose Level (mg/dl)

Blood Glucose Level (mg/dl)

Timse After oral adoministration (hrs)

Figure 5-Effect of AF, AFG, and Acarbose on the starch loading test. After

fasted for 24 h, 6-wk-old male 5D rats were orally administered with starch Figure 6-Efect of AF, AFG, and Acarbose on the sucrose loading test.

solution (1.5 9/ kg with or without samples. Each point representsmeans£ afyor fasted for 24 h, 6-wk-old male SO rats HI‘#NIIH‘MII‘IH‘IISI::G with

5.0, EH#S] Different wlrespmd!nq letters indicate slqnlflr.anl differances sucrase salution l;n n;q] with or without samples. Each point represents

at P < 0.05 by Duncan's test. means 4 5.0, (n = 5). Differont corresponding symbols indicate significant
differences at P < 0.05 by Duncan's test,

- 2dt SpD-rat& 0| &¢+ Postprandial hyperglycemia 2tst2 s Folsh A1} 2|oll Figure 5, 6
2 Z0| rat kg & 0.1g &4+ F0is5t0f 2=HIIE st Z3} Control 2t SHMezE =2

=
o 45 [olMoz L LIEHY.

for

2
=

J

— Pharmacokinetics 242 &8s Z1t= 2ol Table 20iA] 2X0| MEF 35t Al&dlA Control
= HWstUS i AUC, Cmax @tollM Fel& el xto| & =ofl HA EUAS. (EX: In Vitro and
In  Vivo Antihyperglycemic Effect of 2 Amadori Rearrangement Compounds,
Arginyl-Fructose and Arginyl-Fructosyl-Glucoe. Journal of Foods Science, 76,8, 2011)
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- Table 10l 20| 6F F£0{ & Tryglyceride= Fol& o=z ZAAS= HAE & £ AU,
S ol
AA

=
gt 212 AFZt ot2Eo|= XMslf gdo] Kot MES Brfdez ol &

52

Figure 1. Changes 1n body weight gains after admimistration of arginvl-fructose (AF).
Male db/db mice were free access to a high carbohydrate-diet with AF (4%), acarbose
(0.04%), and vehicle for 6 weeks. Each point represents mean + standard deviation (5SD).
(n = 10). Body weight levels were compared between control and treatment groups at each
time point by unpaired Student’s f-test (*** p < 0.001).

50

—+Control = Acarbose -+ AF

ight (g)

Body We

0 7 14 21 28 is 42
Treatment (davs)

Table 1. Effect of AF and acarbose treatment on various parameters in db/db mice.

Parameters SOAID mive
Control Acarbose AF
Glucose (mg/dL) 5586579 2238+ T77.0 %% 2642 £ 2] .5 ¥%*
HbAlc (%) 9810 512080 %%+ 7.1 £0.6***
HDL-Cholesterol (mg/dL) 1214£256 101.6=+18.8 1571+ 45%*
Triglyceride (mg/dL) 21702227 12924 183 **= 1304 £ 269 **=
Cecum (g) 0.28+0.09 1.60 + 0.40 *** 0.27+0.07

Each point represents mean = SD (m = 10). All parameter were compared between control and treatment

groups at 42 days by unpaired Student’s f-test (** p <0.01; and *** p < 0.001).

x|
A2 TEE A2 (HDATC)E AFSl SO{20| 7.1% ROMC 2 H=Z oy

E22e =+ thH] /M 22 blood glucose level =&
| e
=

ol 2GR WotEel S0 Zoists Lul-=F JAIH0|=E Aali5to] ol R S

Ar ™

JI:I

of "tz Zidoez E0 ZEAH2S=Z AlRE. (EX: Effect of Long-Term Dietary
Arginyl-Fructose(AF) on Hyperglycemia and HbA1c in Diabetic db/db Mice.
Sci, 15, 8352-8359. 2012)

= Eflez o

=)
arginyl—-fructosyl—-glucose / arginyl-fructose® X E22 2 MAA5I0{ = x=Hof CHEH

Int. J. Mol.
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I 2. FAEMl SRt Lofe FAE (HuV|s54MY o2E Wi|s o7 - Deistn
=

M| & Lhsteiad )
| X Zuky 22E
HIZ T = 47, HuEod MAZ=M, metabolic acidosis
|Et= a7, HMEo] AMAa=sM
polyethylene glycol, o =of metabolic acidosis, 7+ g&H&H
o T
propylen glycol MAasd, AR 55
olysorbate 20,
boly o 0 2ha AE =M
polysorbate 80
ol 2 & A7, du mf of MZ U X Fut TF£Y
A2 3 HH e B it k28 Z8SH= fixed—dose combination M &oll F2|

NFT, GFFE FF A SHE A ot T FEA uw T
ol

A AAE AF 7H 5 —l—rét’”‘o‘ DA ASA

FEFAMAF 5=

BERYUSE) : AR 7AW BY L AS/NAFY I-vitro / Ex-vivo /
EudA YA TR}

AN BEEUSD) : FEFAL 2 FRAE F AEHES AR
EFE @ & UE A% F2ES o8 LMARSY
¥ A7) 5HE BRA AL

S 271 BIDAHE): FEFAAbA ] smart farm systemg E3 okl
T4 5% A8 A

Ll ME=E

O XNESH DE7 ASHIE 98 M3 Yo L AZHZTY N
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b smart farm system StRAMZE 712 8.2m x MZ 29m = 237m (70%)
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- EaRMEel Risotel

hr, Shaking incubatoroll M EFSA|
(Glucose:Arginie =

Arginineg &7tet
&350 AF &2ks Z&sto] Ao At
=
5 /20 ml (250 mg/ml)
ctEollg &
AMG 1% (200 ul)
60°C shaking - 12 hr
Glucose assay kit
(2 FY
E 4 250 mg/ml
+
Arginine 110 mg
(Glucose : Arginine = 1: 2)
80°C water bath (4 hr)
ELSD Analysis of AF 22 573
O 1. 3o U ootEd REA Y 2 2M
(2) HPLC-ELSD &4
- ot=27| H(AF)7F et a5 W g4do| selE XZF4E2 ot27(d
stgEAe g5l B o 2o 24 x7e =2y

(Arginyl-Fructose; AF) gt
AF 5g/ 20mloll AMG &2 1%E &H7I5H04 60T, 12
%é‘%éﬂ” of & £ = &elEl glucose EHE =l =
80°C, 4 hr, water bathollA BtSA|ZI S| ELSDE ©

=A<



# 1. HPLC-ELSDE o|&¢%t ot27|d &+ &4 =A

Agilent 1260 HPLC
System Alltech ELSD 2000
ELSD(Evaporative Light Scattering Detector)
_ A: 100 mM Ammonium Acetate (pH 9.28)
Mobile Phase .
B: Acetonitrile (ACN)
Column Asahipak NH2P-504E (5 um, 4.6 x 250 mm)
Flow rate 1 ml /min
Gas Flow(Nitrogen) 2.0 L/min
Detector ELSD 2000 / Alltech
Column Temperature 35 C
ELSD Tubing Temperature 80 C
Isogradient A 25% |/ B: 75%

2) g4l E5HIt (/n—vitro, in—vivo)
(1) Rat intestinal a—glucosidase Inhibition assay
e enzyme — rat intestinal acetone powder

» substrate— PNP—glycoside (pNPG, p—Nitrophenyl a—D—gluco—pyranoside)

— Rat intestinal acetone powder 100 mgS 3 ml2l 0.9% NaCl solutionoll &7}st & 30x7t
123] iced water batholl A sonicationst® LM 10,000 X g, 4COllAl 3027t 24l 22|e. &S

OHot=2 HIE gssayoll AF2SHHLE —20Col| HE2SHHEA A28 100 x2] rat a—glucosidase
solutionoll 50 xf2| sample solutione E2 CtS 37TColAl 1022t EXIAIZ. 50 2 5 mM
405 nmollA ELISA readerg AlE235}H04

pNPG solution2 7tgt C2 37ColM 152271 BHEA|7| 1
EAUTE =X™35l0] rat a—glucosidase Ml &M S 2A S

(2) Rat intestinal glucose oxidase assay (Maltose, Sucrose, Glucoamylase) X5l &M 24
- St Al Eo|kEoMAEAM MAlsH ALV [SAES 7|5 AEII0|=0f HMAIE gHEHS k7t

A
o
=Met 24+ rat 72l intestinal acetone powder

0z
o

885101 o—glucosidase M3l &
(Sigma S9765)E AlEst¥ 1 7|22 maltose, sucrose, starch (Junsei)E& Al2%&. Rat

intestinal acetone powder 100 mg= 3 m{2| 0.9% NaCl solution (Junsei)oll E7tgt & 307+
123| iced water bathollM sonicationdt LtM 10,000Xg, 4 COlM 3022t /Al 22| = E2|=

43U S vtz Mgl ALESE

oo 1=

- S 2 96 clear well platedl 100 uLe| rat a—glucosidase solutionoll 50 yLe| A|l2E

2 CtS 37T IncubatordlAl 1027 EAIAZ. Ztztel Ay gHHo| w2} 50 plel 100 mM
maltose, &2 200 mM sucrose, 1% starch solution 2 7}t CHZ 37 COllM 3022t BFSAIZ|
3027+ B Afolof|l Glucose oxidase/peroxidase reagent (Sigma G3660)2F O-Dianisidine
reagent (Sigma D2679) A2 M 1 & 2 mﬂ Epp—Tubed| @2 % 37C Incubatoroll M 527t
HtX|5t0 2EE 37CE UE T UM 302 =t BESsF  Rat-intestinal acetone powder2t
sample, 7|& SN =ZstA|2F 200 ulS "‘I3P04 1 mf Glucose oxidase/peroxidase reagent QP
O-Dianisidine reagnt 412 ol H7I8t F 37T IncubatordlA 1022t 2X} HFSS A7l F

2ol 2 mi Epp tube 12N &4 1 mLE #EItsto] 8k E HX|AZ] = 96 clear well platedll 200
ul¥l 22 = 540 nmollA ELISA reader& AtE3stod SHEE X 5H0{ Rat intestinal glucose
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Anti-hyperglycemic activity

Starch loading test
Sucrose loading test

SD rat Oral
(male, 5 weeks) Administration

-24 0 0.5 1 2 Hour

Starch & Sucrose

Fasted, 24hr loading Check Blood Glucose level (mg/dL)

e Sucrose &F[ofl st S AXMZEE

- A8 E AL MAIAIZI & 2g/kg body weightel Sucroseoll Ztzteo| AlZ2

Control (), Acarbose (5mg/kg_Glucobay, Bayer korea), 7H&F 2% (0,1g/kg 0,5g9/kg)Al =

= 87T F0{E = E 0[Zst0] 1 mg/ol2|2 dF F0ig. Fo{F2 5~10012|4 ALSE. dF

F0{ T 30&, 60&, 1208 2| HUHo=z=REH xsio MM &Y s H3E G
F

(Caresens |l )2 =X &t

08

7t

r

e Starch Mol Cist EHMS AMZE Gt
=2 Ad ™ 20A|ZH0|A HAAIZI & 2g/kg body weight@| Starcholl Z+Zte| Alz
Control (&), Acarbose (5mg/kg_Glucobay, Bayer korea), ZH& /I 2H(0,19/kg 0,59/kg)Al &
= d7 F0iE EUE 0| 85101 1 mg/of2|2 AT FOoig. o{F2 5~100t2|4 Al8e d7 F
0 T 30&, 602, 1208 Lz Huoc=z2REH st MuEe T s HEE {

(Caresens |l )2 =3

- MYS

r

C}
o

N

N
gt

oot
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t27|d fTA< Validation
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Arginyl—fructose; AF)

=

ol X|A{

1 —

o, &3,

rok

1 mg/ml

2 mg/ml

5 mg/ml

10 mg/ml

Arginyl-fructose

Arginyl-fructose

Arginyl-fructose

Arginyl-fructose
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Arginyl-fructose (Sigma CO.)E& Al

xlo|
= —

=0
o=

2 Uehhs

o= =4 0.5 mg/mlolA AE THs

o

0.5, 1, 2,5, 10 mg/mé
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(2) EAs=Wo| HPLC-ELSD

_m..n %
| =]
n___._._ __ Mﬂ ..m \m“
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Arginine

Glucose ;
11.
(10.6 min) (1.9 min)
Sucrose
Fructose (12.5 min)
(8.2 min) Arginyl-Fructose
Maltose (26.9 min)
(15.0 min)

O3 5. Arginyl-fructose &M =¥ HPLC-ELSD &4 Zx}

(Arginyl-fructose: 26.9 min)
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m]hr m2 hr 3hr m4 hr

—
—

10
s 0
-~
T 7
£ &
= S
g 3
4 4
o
Ho2
i
]
-1 1:2 1:3
Z 4 : Arginine
O8 6. B4 &M x=Zol Wz ot=7|d H|8YE AF &t
E 3. B4 gt 7ol w2 A|ZHE AF s
HPLC Analysis of AF (%)
1:1 1:2 1:3 1:4
1 hr 2.35 3.83 414 4.27
2 hr 4 .06 6.66 7.15 5.07
3 hr 5.40 8.50 8.42 8.31
4 hr 7.56 10.33 9.29 8.65

- 7= 2 Mmool ofzy|d REA BHYS

=
T S
ot27|d 7t Hlg I HS AlZtol| wE ZIE O8 6, F 31 0| elsiUs. A, ot27|

= = [m=]
H v gof 2t S8 S TSRS W 1:2, 1:3 H[S0A =2 AF &S LIENAS. ETF A2t
O| Aol a2t etekol S7t=l= A2 &elstiz. 5§35l ot27|dH Hl& & 1:201A 10.33% =&

o ==l A ol oo =lols
2 PN = AUS2 =olgh
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"It (/n-vitro, In—-vivo)
2—-1) In—vitro M F8YAS A &M
(1) Rat intestinal a—glucosidase Inhibition assay

4 4= AF 34

[}

=
1

—

=

-
1

w
=
T
w
=
T

£ 60 |

3
:

40

S

L
=
T

c

2 5 10 0.5 2 5
Sample concentration (mg/ml) Sample concentration (mg/ml)

a-Glucosidase inhibitory activity (%)
-

a-Glucosidase inhibitory activity (%)
=

L]
= =
T

=

8 7. 24 3 AF 24 Rat Intestinal a—glucosidase Inhibitory Activity

The results were expressed as the mean £ S.D Different letters indicate statistically significant differences
between groups one—way ANOVA followed by Duncan’s test

- M Y 2F 2 AF SME Z4tof| o2 LERH= Rat Intestinal a—glucosidaseol &AM
J8 2 25, 24 2 AF 32 dMAXMezZ MolgdMdo| sk °o/EXHe=R JI7IstH, a
—glucosidase Asff M2 &2 sEHM H WS I F= S4tof dHlsl AF 240l AM 28 o &
of Mol S LIEtAS

(2) Sucrase Inhibition assay

100
- 80 |
=
b
= 60 -
ti
2
% 40 |
.
=
g 20 -
wn C
N | |
0.5 1 2

Sample concentration (mg/ml)

1% 8. AF =4t2e| Sucrase Inhibitory Activity

The results were expressed as the mean £ S.D leferent letters indicate statistically significant differences
between groups one-way ANOVA followed by Duncan’s test

- AF 2tMEl Z4tof| 2 LIEI = sucraseol| M2 08 81f 5. AF E4H2 sucrase Aol
Mol s o|&=Moz J/ BIlstks AS &ele = AL}, SAM/ASAM 2RI X 2LUS.
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(3) Maltase Inhibition assay

100

(%)

60 -

40 B

Maltase inhibitory activity

20 - C

2 5
Sample concentration (mg/ml)

8 9. AF =4t Maltase Inhibitory Activity

The results were expressed as the mean = S.D Different letters indicate statistically significant differences
between groups one—-way ANOVA followed by Duncan’s test

- AF E&tol| wE LIEI = maltaseol| A2 8 99F ZH2. AF 42 maltase A&l &Ad 0|

=
o|EXMo 2 FIISHX|2t sucraseEC O =2 sZolAM XNall2MS &ele = UYL &

==
o sEo| B4 A2olM Hel=lx| gts.

(4) Glucoamylase Inhibition assay

. 100
]
g
2
£ 80
&
iz
Eae__ﬁu_
2z
T € L
S E 40
8
5
N
l] 1 Il 1
2 5

Sample Concentration (mg/ml)

a8 10. AF &4t Glucoamylase Inhibitory Activity

The results were expressed as the mean = S.D Different letters indicate statistically significant differences
between groups one—way ANOVA followed by Duncan’s test

=

tol| 2 LIEFY & Glucoamylaseo| &AM =2 02 101 &2 S|
Mol s o/=xoz2 ZII5IH, maltase Al &M LS sTollAM MNHaljetd s
HR0 =AlE0AME SelEX 2AtS

— LS AL 3 -
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(5) a—amylase Inhibition assay

S A
rot=]

rO

= AF 34

—_
=
[
=
=
1

=
@ @
-] =
T T
=

'
=
T

.
|

20 - =
Sample Concentration (mg/ml) ! Sample C once:tran'uu (mg/ml) .

o-Amylase inhibitory activity (%)
=
.

a-Amylase Inlibitory Activity (%)

b
"

10

=
= =
(>
lI *
(=]
= =

ag 11, 24 2 AF 22t a—amylase Inhibitory Activity

- EAM SEY AE Y AF SHE EM0| U2 LEHH = a—amylased| M2 T8 113 3.
et AF S22 HHAH2E Mafjgtdo| sk oEXH2E FII5HH, a-amylase sl A2
22 STolM H|IA] d=E SAECH AF S0AM s e S 3A XNaf &g4ao| LEHH.
® 4. 22 24t # AF 4| a-glucosidase sucrase and maltase, glucoamylase &
FaX s 1Cs "It
ICs0 (mg/ml)
HE 4t AF 4
a—glucosidase 11.909 3.192
a—amylase 17.545 9.273
Sucrase ND 1.848
Maltase ND 7.128
Glucoamylase ND 6.647
- 2 =4t 2 AF 29| a—glucosidase oxidase sucrase and maltase, glucoamylases &4
Mol 1Cso BIHE FE 40 E7[E
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(6) in—vitro &Atst &M (Total phenolic, Total flovonoid)

¥ 5. AF 24te| Total Phenolic & Flavonoid contents

Total phenolic_contents (mg/g) Total flavonoid contents (mg/g)

AF &4t 18.87 = 1.04 3.73 £ 0.03

ster =X Zabe ¥ 50| LIEN . 232 g & =2
7 A=

AO| Total phenolic & flavonoid & Z
22 18.87 £ 1.04 0|, & E2IEL0|E &2 3.73 £ 0.038 EH

(7) Oxygen radical absorbance capacity (ORAC) assay

10 -
S =
£
o2 5 L
=
g B
éH
ok 47 s
£
2 B
2 r C
|] - 1 1 1
10 20 40

Sample Concentration {mg/ml)

8 12. AF 2429 Peroxyl radical-scavenging activity H|l

2ol 42 J|E 28 2 =20|M st
Al =

Oz 1oep &

- AF S&ke] X[Z =22l ot27|d F=Al2l phenolic &
2. %43 7=|jv_|.

0] k2 ORACRoo- assayz Al
Trolox(6—hydroxy—2,5,7,8—teteamethylchroman—2-carbony!

=l curve arealt AF 49| curve areal| HAH IS H|WSH0] A XSS
.l

gMo| e MEoz Huga 9
ol

MO Z peroxyl radical &2H&AME S LIERLHAS.
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= o = =] = = A== = AL =
2-2) &= (SD-rat)= 0| 8%t =5 Fofo] wE ElrslE 5 53
(1) Sucrose loading test
2 9= AF 34t
280 —+— Sucrose 2.0 g/kg 280 —+— Sucrose 2.0 g/kg
—=-EH01gke . —=-AFEH 0.1g/ke
g --a- EM05g/ke g -+- AF B 05g/kg
B 240 —a— Acarbose 5.0 mg/kg Elz"m i —a— Acarbose 5.0 mg/'kg
= —
3 — s | A
g 200 f w oo e—- E200
] P
g g
2 160 S160 |
2 Q
3 E
= 120 — = 120 -4
80 i y 80
0 1 1 0 1 2
Time After oral administration (hours) Time After oral administration (hours)

Al
|

g 13, 4 2

AF 24} Rat sucrose loading test

The results were expressed as the mean = S.D Different letters indicate statistically significant differences

between groups one-way ANOVA followed by Duncan’s test of *p < 0.05, **p < 0.01, ***p < 0.001
The results are expressed as the mean £ S.D of 5 animals per group.
- 218 =4 2 AF 42 et SD-ratoll Sucrose Z2T+5F0 T ¥H HSIE S Z3uE O
13 of LIEIH . SAHMc=Z FelAel Xto|E EO._l 42 Control tHH| =24+ 0.5 g/kge 4<% 30 &
7HX1204.3 £ 11.5 mg/dl 22 Control th| &t&st= Y F=X[7F ZA=R10, 30 EFE 2 A
ZWkX| 200.4 + 9.1 mg/dl, 142.0 = 9.2 mg/dl 2& control CHE| 7 I&*EE Al "o AS
2 U235 E. o2 UH|Z2 AF S4te] Z9, FEEC oMoz O I Al: EHMSS XA
A AlZFHond E5| AF 4 0.5 g/kgollAl AlZHE 184.9 + 22.1 mg/dl, 200.6 + 15.3 mg/dl,
147.8 £ 24.5 mg/dlE O I2 d5dia2s2 B9 5. 0| &2 Zit= AF 349 E2, X E
2Holotar|d Rt ATARM ESE Mol AlA Fof AF Y AS ofm st BT}
2l
¥ 6. 24 2 AF =2t9| Pharmacodynamic (PD) parameters
PD parameters
AUCast (hrrmg/dL) Cmax (mg/dL) Tmax (hr)
Sucrose (2.0 g/kg) Control 532.0 £ 28.2 @ 2339 £ 1752 0.7 £ 03°
=4 (0.1 g/kg) 513.7 £ 16.0 ® 216.3 £ 13.1 °* 0.8 +0.3¢%
E4t (0.5 g/kg) 500.9 + 19.7 ®* 207.5 £ 10.1 o 0.6 £ 02°
Acarbose (5.0 mg/kg) 387.8 £ 12.7 & 140.9 = 10.1 & 1.1 £ 04°
Sucrose (2.0 g/kg) Control 533.0 £ 29.5 ® 235.8 £ 21.7 2 0.6 £ 02°
AF 4 (0.1 g/kg) 491.8 + 28.3 °* 205.9 + 14.3 >* 0.8 + 03¢
AF E4t (0.5 g/ko) 511.6 + 26.2 ® 219.1 + 132 ° 0.7 £ 03°
Acarbose (5.0 mg/kg)  387.8 + 12.7 “***  140.9 + 10.1 1.1 £ 0.4 28"

AUC; (area under the curve), Cnax (maximum blood glucose levels), Tma (time when glucose peak) is observed.
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(2) Starch loading test

- o] o
2 9 AF 24t
280 —s—Starch 2.0 g'kg 80 —+— Starch 2.0 g/kg
= -a--ZM0.1gkg —#— AF E4 0.1 gke
ﬁug e BH05gke g -4~ AF B4 0.5gkg
32 —m— Acarbose 5.0 mg/kg | 240 . .  —m—Acarbose 5.0 mg/kg
3 3 e
200 S & 200 J e
= - ‘-\--f? . ’, - Z e -
g \'\\\ g
5!150 TR % 160 |7
% g - e ki
L e LA —_
: PR el | B e
=120 + = 120
80 80
o 1 2 0 1 2
Time After oral administration (hours) Time After oral administration (hours)

O 14, 24 2 AF 4+ Rat starch loading test

The results were expressed as the mean £ S.D Different letters indicate statistically significant differences
between groups one-way ANOVA followed by Duncan’s test of *p < 0.05, **p < 0.01, ***p < 0.001

The results are expressed as the mean = S.D of 5 animals per group.

- 2lE 4 % AF EAE 28 SD-ratoll Starch 27501 & & HselE £ Z1E I8 14

of LIEHH. 8AHH2=2 FelXel Xto|E Eel A2 Starchfh F04

2 210.8 + 14.2 mg/dl S 2 Y E0| A&oIUX[TE AF 224 0.1 g/kgll A 224.5 £ 8.2 mg/dl,

0.5 g/kge|l 4 208.8 =+ 18.9 mg/dl 2 & ControlZ} H|=st A&S HF 2

77FX| Control 237.5 = 13.1 mg/dl, 173.6 £ 9.2 mg/dl 2 S5 0| ZA5F 11 AF 24 0.1

g/kg®l B 217.1 £ 25.3 mg/dl, 159.2 + 10.3 mg/dl 0|22 0.5 g/kg®l & 203.4 £

148.1 £ 21.0 mg/dl 2 control | AT & MASS SIHEX| L0 &
MBS S48 MallAlA FO| RelMoz Al EE &

S At 2o 2oL, AF 42 22| 3 HEdME AFEEETHM 252 20X

0|

= AF EAM2 S EoZEXMOoZ AEHA

eSS
T 7. 22 2 AF =2t Pharmacodynamic (PD) parameters
PD parameters
AUCiast_(hr-mg/dL) Cmex_(mg/dL) Trmex_(hr)

Starch (2.0 g.kg) Control 540.2 £ 33.7 2 238.3 £ 18.2 ¢ 0.7 £ 0.3
Z4H (0.1 g/kg) 539.9 + 34.3 ° 233.6 £ 20.0 2 0.6 + 0.2

E4+ (0.5 g/kg) 521.0 + 38.5° 224.4 + 140 @ 0.7 £ 0.3

Acarbose (5.0 mg/kg) 374.6 £ 15.8 > 136.8 + 7.6 > 0.8 £ 0.3

Starch (2.0 g.kg) Control 560.8 + 14.8 @ 237.5 £ 1352 1.0 £ 0.0
AF E4 (0.1 g/kg) 535.5 +27.0 2 233.8 + 10.6 ® 0.7 £ 0.3 »

AF Z4 (0.5 g/kg) 507.1 + 23.7 b* 214.8 + 13.5 °* 0.7 £ 0.3 *

Acarbose (5.0 mg/kg) 404.2 £ 23.5 149.2 + 14.8 ©* 1.0 £ 0.5

AUC; (area under the curve), Chax (maximum blood glucose levels), Tma (time when glucose peak) is observed.
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{7 2H(EF i stw)
2-1. HHA &7} 7hsst ofg JH=
(1) EseelpsEHo EFE ZMi-Alo[EL| &E ZMS It HPLC 2M=AH AH
[Al e ]
Rog12 50% HIEt==Z 2.5, 5, 10, 100, 250, 500 pgel s 3AMstd 0.45 uym PVDF
syringe filter2 ZHE{&3I0d calibration curve MEZS ZH|stct ChS2| HPLC 24 xZHojlMd 2
Mg X sict
[EM=A]
-D at&k 203 nm)

etector: AIEEHEHTAH (F
Column: SPHERISORB ODS 2
Column temperature: 30C

~
C18 (4.0 mm X 125 mm, 5 um)

- Mobile phase: & - OIMELEZ =T (8 : 2)
- Flow rate: 1.0 mL/min
— Injection volume: 10 pL
— Sample temperature: 10C
— Run time: 60 min
[AlEZ 1]
210518 Ginsenoside Rg1 calibration Rig! calibeation_210518
ug/mL 2.5 5 10 100 250 500 e
1 6.7 15.8 32.4 315.8 867.7 1690.0 < 1808 '
2 5.8 15.0 33.8 312.4 8479 1681.2 3 e
3 6.4 16.7 34.9 337.6 868.8 1705.8 f
Average 6.3 15.8 33.7 321.9 861.5 1692.3 |*
SD 0.5 0.9 1.3 13.7 11.8 12.5 B ey
L] M M M o
RSD 7.27 5.37 3.72 4.25 1.37 0.74 Cone. pgl)
(2) M E HPLC BM=HZ 0|83l Tz =FEE U Rglel &3 24
REEED
AMFEES 22 400 mg F[5H01 50% MEFE 10 mLoll ¥ 0 =Sulrl§stol =elct 1500
romolA 1027t AAlZ2(5t0] ol AFE Soll MY = HPLC =AM EAMZ TS}
[Al&lZ 1]
210607 Ginsenoside Rg1 extract sample
mg/mL 40 (400 mg/10 mL)
30 min 60 min 90 min 120 min 150 min
Cont Cont Cont Cont Cont
Assa Assa Assa Assa Assa
Area ent Area ent Area ent Area ent Area ent
y (%) y (%) y (%) y (%) y (%)
(mg) (mg) (mg) (mg) (mg)
1791 054 013 | 1791 054 0.13 | 173.4 052 0.13 [186.8 056 0.14 | 183.3 0.55 0.14
A2k A /\]-ic
* Extract sample content (mg) = =2 Bl 000 (“g/mL)XAHQUH o) <%k (mL)
}\HEQ]R 12‘71—31:(7” )
* o) = m="1lglwwo g w1
Extract sample assay (%) S EZ 29 F (myg) 00
— CUMFEZF o] EZE Rgl1el o] M| ot mEtE. J|lsd AE=E QAFET| fiE
Rg1z} Rbl A ZA 3~80 mgs THESIHY| 2siAl= mialst FIA| z[cfst B2 kol elats
Zo2 BRE LRIt Uckn ARE
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PIAM =M 200 mgrt &AM (Calcium silicate, Magesium aluminometasilicate, Fumed
silicate, Aluminum , Calcium silicate?t Magnesium aluminometasilicate?l 1:1 =2&=2)8 &
ZoH CHH| 50 wt%, 100 wit% Z¢&s5to] 2LstS R &

(A& 2}]

[100 wt% E=HA]

[a—

[50 wt% EZHA

Calcium silicate?t Magnesium aluminometasilicates 2 AFE35H0 100 wtne &<

— 1:1

Z2 2T Al JHE 240 E2 L0 EHA. oX|EH AZEIHAL SEMA Qoo wEA

*%OP P ot=d S&HE AL 249 20 SsiAIFH S o, &Fste &&A el 20| HF Bof
=l

= 2b 2o B

ﬂ*‘—’?‘—%% 2000 mgoll sZA=ESHZ sorbitol 5%, sorbitol 5%+mannitol 1%, sorbitol

=
5%+mannitol 5% = A ZECt Deep freezerollAl 24 A|ZtSQCH E ot = 24 A|Z2tEeH SZA=X

AlZIC} 30°C dry ovenOllA 24 A|Ztsot FIl2 HA=xsiC)
[Al&Z 1]

[30C 2E0|A 24 A|ZF 71 AX]

- SZUxE T EUe 40| EX| Lot SZBAX Al formulation=S AT
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[Al e ]

olA =&E 835 mg, 7IAM(PEG 400) 315 mg, 7t (Tween 80) 265 mge XA o =
ol ¥ Deep freezeroll M 24 AlZbSot Hat & 24 AZbEot SAZAZ AlZIch

[AlEZAT}]

— Inle
Aspirator: 85%

Pump: 10% (160 mL/hr)
Outflow: 35 m*/hr

(Al Z 2]

’6

510 ZiEtHWo| HEf2 H3tst= MEO|
=1

mn:
0=
o
2
n
i
oy o
an
10
=
O
=
=
@
5
HU
rﬂ:
0x
o
M
FO  mor
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- Inlet temperature: 120C

85%
- Pump: 10% (160 mL/hr)

— Qutflow: 35 m*/hr

— Aspirator:

E]
i\l
100

| A %) 2f

B2 M=z 2ol =

Al
o

)

Rl
o0

ol

SHZ

200 mgol SMHM Z lactose 800 mgES EE5H0] 45

T 40COllA 1527t

=]
—

LK

M Z lactose 200 mg, CHHSIMZ Mg.stE

A
M= L2 = 40TCOolA 244

F 290 mgoll 3

k=l

10 mg =g&tst0{ 45

E]
i\l
160

Lactose: Mg.st = 58 : 40 : 2]

[SD :

Lactose = 20 : 80]

[SD :

Rl
70

ol

FZEE 100 mgoll 800 mg lactose2t 100 mg gum arabic

Aol Lthad 40COolM 24A12F AZEAIZICEH

O| A}
— =a

k=1

45

E]
A\l
160
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il

MEHZS f|5t0{ A3
Jd I

=
=
=4 dItE sdll 2S5

[Alege ]
2.5 g9 cyclodextrin(a—, B—, y—)2 22 s5H 2.5 g= & Es

150 mL Ao 30272t =2utrlet
7

2} y—cyclodextrin® 30 mL ™A %0, B—cyclodextrine
* st muksto] kM s| =elct

5ty =eolct. B-cyclodextrine] 2<% & =X| o} 527t
CtSo| oM 2RHxTE T st}

[22H=x= =]

Inlet temperature: 120°C
Aspirator: 85%

Pump: 10% (160 mL/hr)
Outflow: 35 m'/hr

[AlZ 2]

— Hausner ratio: 1 go| 222 2z & ¥ Tap density/Bulk densityS T5t01 S EME HTchst
Ct. o] mi tap density= 122+ XIS sict
51 08.20 . [Hausner ratio]
1 08.97 Weight : 1.0 ¢
T Hausner ratio Flowability
a—cyclodextrin 1.40 Poor
B—cyclodextrin 1.46 Poor
y—cyclodextrin 1.90 Very very poor
- Disintegration time: 0.5 g2 2%0| M 25 mL, 500 romollAM 2t™s5| 5= AlZtS =
olstct,
[ Disintegration time]
21.08.23 :
Weight : 0.5¢g
a—cyclodextrin 180 sec
B—cyclodextrin 265 sec
y—cyclodextrin 187 sec
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0z
o

- Moisture content: 1 g&| =S 105CHA 1082 71E = RS2 =22 F
Ct.
21.08.20 [Moisture content]
21.08.27 Weight : 1.0 ¢
o—cyclodextrin 6.1 %
B—cyclodextrin 5.5 %
y—cyclodextrin 4.0 %
— Hygroscopicity: 1 gl 2%2 HA|AOIE A Eztsto{ ciekst AZtsot S8t =22 s
ZEHotct,
[Hygroscopicity]
21.08.31 Weight - 1.0 g
Hygroscopicitiy (%) (g H20/100 g dry powder)
Ohr 2hr 4hr 6 hr 8 hr 10 hr12 hr 24 hr
o—cyclodextrin - 1.45 1.96 2.14 2.40 2.57 2.69 3.75
B—cyclodextrin - 1.63 2.08 2.16 2.39 2.60 2.71 3.75
y—cyclodextrin - 1.51 2.02 212 2.35 2.53 2.64 3.84
— a-cyclodextrin0| =7| F=E%2 H|X X2t SEMOILL SallA|ZE, &§&M FHolA 7t
2 2435ictn EetE|o| wall material2 =S MEHE!
2-3. fEle| =& 35}
22A=x= z[H3HQbD)
- X[ E factore| HAMHE S ¢?loto] ofH|A|S] ZISH
3702| factor & 27lE ™SI 1702| factorPt CIFSH gro =2 HISIA|7{ response S
slolsto] HeE A X
- Factor HeIE MIYsIL, response &= 3 =HEGUS 4Y
Factors Range
Low Limit High Limit
X1: Amount of ginseng extract (mg) 2000 4000
X2: Ratio of a—cyclodextrin/Total wall materials 0.2 0.6
X3: Inlet temperature (C) 100 140
Responses Goal
Y1: Hausner ratio Minimize
Y2: LOD (%) Minimize
Y3: Hygroscopicity (%) Minimize
1770 runS 2AIg S Sl Z422| responses &Qlst oA Z1gts & &

— MAE|
—_ O —
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Factor 1 Factor 2 Factor 3 Response 1
- ) Response 2 | Response 3
Run | eI&tF=&EE2| | a-cyclodextrin® 2T Hausner LOD (%) EaM (%)
2 (mg) Hl & (C) ratio ° see T
1 3000 0.6 140 1.62 5.3 35.07
2 3000 0.4 120 1.75 6.0 37.99
3 4000 0.4 100 1.43 8.2 40.80
4 3000 0.4 120 1.70 6.3 39.51
5 4000 0.4 140 1.60 5.0 40.40
6 2000 0.4 100 1.60 7.0 38.07
7 3000 0.2 100 1.45 8.2 38.79
8 3000 0.4 120 1.70 6.1 37.63
9 3000 0.4 120 1.70 6.3 37.85
10 3000 0.6 100 1.45 6.3 33.79
11 2000 0.2 120 1.62 6.0 40.47
12 3000 0.2 140 1.48 6.0 41.70
13 4000 0.6 120 1.75 6.0 38.17
14 4000 0.2 120 1.53 5.0 35.13
15 2000 0.4 140 1.50 5.0 41.80
16 2000 0.6 120 1.46 6.5 27.41
17 3000 0.4 120 1.75 6.1 37.12
™ Hausner ratio @ LOD ® &84

- Z|AM3tE factor =M | E == responsel| MM =ol
o 95% Cl*Low 95% Cl*High Error
Optimized i ) ) Actual
Responses predicted Predicted value predicted percentage
factors value
value value (%)
Xi: 2000 mg Y;: Hausner ratio 1.36614 1.43 £ 0.03 1.49386 1.45667 1.87
X2 0.6 Yo: LOD(%) 5.00252 5.33291 + 0.14 4.42525 5.53333 3.76
X3t 134.57C Y3 &4 (%) 27.8447 29.9992 + 0.90 24.0803 32.09 6.97
— Box-Behnken designg &3l F&M FEES EFA=0I0] MES M= of ==
THRIMFEEES 2k a-cyclodextrine| HE, Fa2%)2 &35S
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- A% goats ofF B3t UCkD olmE J|5M eRel mAlE fE 5 gttelel %ol
ot LHASIMAUEUIAERIS XSt 371X |/ Z(HILIHIY FE&, FolHI) FEE, Eato|Z
A FEE)E TEE AT
Ho H=2Y 7s(X %) & AN F S
. HiLIHEEY =22 2AM
1 HiLIHEQD =& = Corosolic acid
50-100 mg/&
2 TOoHHIRl FEE Total lyph | & SEHE=EA
Z TE= otal polypheno L
123.5 EE= 120 mg/&
- Total polyphenol XL ZEANFTEHFESENM
3 HSo|ZBX FEE
Penta—O—galloylbeta—D—glucose 200-300 mg/¥&

— 2o TEFZZ in-vitro B7}tst04 oF JHX| FEE2S MAHSIIAL
X eotM "HWI=E wzE FESHEK] 2 ¢ = A
oligosaccharide(GO2KA1)E H|m3tod EEZ5I 227F Of 5e FTEE2 24 AZoM
S MYEE of™gel.

(2) 2lrts&Ad | EetZsIE 2 (a—glucosidase inhibition assay) &7}

FEseIMsFHM EHUSH 53 HILE ?sl a—glucosidase inhibition assayES Sall 2F
M =Z2Z acarboseE AIEst01 HIIE Zagh

REE=E

96 ¥ S20|Eo| SFRT= 3IME Ctetst 5o MS(AMSFY, acarbose)= 20 L E=

= ol

S 112 uL Y=ct QAtSM o 2 g-glucosidaseE 0.75
< 37ColM 1527F BISAIAM EAE EASHAZICE 2.5
mmol oNPGE 20 uL F7t 37CHM 1582F HESA[ZICEH 80 pLel 0.2 M Na,COz:Z Bts
= ZZs5tD 405 nmollA| SEEE FH St

[AleZ 2]

Ch. 0.1 M QI&t2tE% (pH 6.8)
t

— Acarbose

Conc. (mg/mL)  Inhibition rate (%) Acarbose

1 31.46
5 46.44
10 51.34 I I I
05 68.65 .
50 82.60
- RsorlisE
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— Smart farm UCH X} A 2FA
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ATl AIX|&(0[3} 24 0l2t BChot Aol SRIBIAME Rl BN YE)O|3 " 0lat Sth 2t
"0l 29810 Yk ZUS M OB K72 682 AT EX0| Cist YchrpArS ofzfop 2
O HZBICL (SUSAANES SSS MY AUSH 7|S7Y ALY Bs0f OlA ADIET XjHf
AlA MR

=1 oixtel EXE 1]
ChAte| SXE2 LU= AT ohZD X2 682 AXS| SA| 1,7585m'(53278)

Hz=[ dci= ]

1. goiEE AH0HI(3,000,000)2 2 Bict

H3=[AH%7IZt]

20214 04" 01Y ~ 20224 12¢ 3192 3o}
H4=[ Yxiele] o7 ]
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A=

FZokolAt smart farm system SHRA

7I2 8.2m x MZ 29m = 237m (70E

— M THOIAL CRERRfHY R THEH (25 A HH )

- 1&5=0] 0.1m x 2&5=0] 1.5m x & 1.2m

- ZYERZ 0.9m x HE 1,25HIEEXME 200% &8)

— O|AZ+ARYHY 1BoxE 7t2 5cm x MZ 6cm x 20| 20cm
1AL 24 3027] 0f4] @ BAMMAL A

, L& 30cm x 50cm x 21cm)

o

(214 37.5cm x 56cm x 24cm

* gmart farm network

QIMIIHY B2 A M HE 8.2mx29m (237m’,2F 70H)
et

=

X&E90% (2T =) ZHHl

Hi =& 0H+=30~40cm

ysUYLR im
0.5m

/ Am;:eo:e\:b‘eb D \ \
. HJ TV w

co2uaz|

Hojsle : 24 -
(e an ) (s W\wsec) - 57| S5 YAOIM BE A3 HE
e ] - ThEC] S| XS HE M M
(e z/cag sl - < A/S WA HIE, AL 2I9M A2

gARH AR EHE | / \ SagAno gxel 15
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O smart farm system X 4kst

oy
[= .
20214 08¢
—

Time HC SEm dMH =C RO i b
2021-08-20 003 293.72 1743
2021-08-20 0:08 93.44 175
2021-08-20 213 93,38 175
2021-08-20 ®r18 9317 17.56
2021-08-20 B:23 93,28 17.56
2021-08-20 0c28 93,03 17.56
2021-08-20 ¢33 83,01 1758
F031-08-20 38 9293 175
2021-08-20 043 9312 17.56
2021-08-20 GA48 93.33 17.56
2021-08-20 &52 5346 1782
2021-08-20 :57 23,61
2021-08-20 102 935
2021-08-20 107 93.66
F031-08-20 112 9355
2021-08-20 117 23,61
2021-08-20 1:22 9348
2021-08-20 127 93.24
2021-08-20 1:32 9318
2021-08-20 1:37 37
20271-08-20 142 2318
2021-08:20 147 9326
2021-08-20 1:51 9342
2021-08-20 1:56 83,65
2021-08-20 201 EER
2021-08-20 2:06 93,62
2021-08-20 211 93,74
2021-08-20 276 9373
2021-08:20 2221 9358
2021-08-20 2:26 93.35
2021-08-20 2:31 9346
2021-08-20 236 9356
2021:08-20 2:41 2362
2021-08-20 246 936
2021-08-20 2:50 9362 18.06

Ry A e O T PR - s e o s L A

20214 09

25 EUR2E EUYESE Edec EURE E

E ERgEsm @M rE E@u@o 34

191 178
194 178
1@ 178
121 178
191 178
191 178
131 178
191 178

19 178
1@ 178
131 178
191 178

19 178

1 178

19 178

19 178

12 178
185 178

12 178
189 17.8

19 178
189 178
189 178
182 17.8
185 1ra
189 178
189 178
189 17.8

13 178
189 17.8.
182 17.8
188 178
189 178
189 17.8
189 17.8

s o S L B B ‘2!}21‘,‘}3\10 2EE 020 2"‘3'_‘_};%‘23. =

oFstH
o =

=2 OolH=E

e EE RECO) 04

2.26

E EYELD) HY

19,3
19.3.
193
18.2
19.2

B E R Eo) WA

19.3.

192
193
19.2
19.3.
19.2
191
19.2
19.1
19.2
194
191
141
1w
191
191
19.1
199
19.1
181
191
19,4
191
19.1
191
19.1
181
191
191
191
191

RS

S E ERec(l) B4

15
15

152

15
15

149
141
1.51

15

151

15
1.5

1,51

1

15
15
51

151

1
15
1.5
15
15
15
15
15
15

151

15

1.51

1.5
1.5

148

15
1.5
15
1

Time =S et = EEm My S SrEsg) sl LS Mot @ M s SQrECo) WM =S Sgaan) My E SRt @) WAl =5 SEEC) WM
2021-08-10 1644 66,00 24180 207 161 2 219 165 168
2021-09-10 1648 &7.71 EELES 206 164 23 ERE) 165 168
2021-09-10 1654 6787 23.7% 206 183 an 218 S 1.69
2021-09-10 1&59 6837 2382 206 163 3 218 1685 1.68
2021-09.10 1704 &9.19 23156 208 163 23 1B 165 1.69
2021-00-10 17.00 T0.68 2337 06 163 23 nT 165 1,69
2021-06-10 17:14 T0.56 2118 206 163 21 216 165 168
2021-09-10 1719 06 EERTS 206 16,3 232 216 165 160
2021-089-10 17:24 7085 2318 205 163 23 216 165 1.69
2027-09-10 1329 7319 23.08 206 163 21 218 165 1.69
2021.09.10 17134 7169 2293 205 16.3 23 214 165 1.69
2021-09-10 17.38 7291 2287 205 163 229 s 16.5 1.68
2021-00-10 1743 751 2275 205 163 229 24 165 168
2021-09-10 17:48 74 2243 205 6.3 229 214 165 1,66
2021-08-10 17:53 #1.02 2212 204 16:3 23 214 165 168
2021-08-10 17:58 w1ar 2181 204 103 23 o 164 168
2027-08-10 1803 Bz.28 215 204 163 23 FAES 165 1.68
2021.08.10 1808 BITS 21.25 204 163 23 213 165 1.67
2021-00-10 1813 ] 2106 204 16.3 23 2132 164 169
2021-09-10 1618 8571 2087 204 16,3 229 211 165 168
2021-05-10 1823 D669 2075 204 163 228 211 165 169
2021-08-10 1828 .07 2062 03 6.3 231 211 165 168
2021-09-10 1833 or.es 20.% 203 163 229 211 1Es 1.68
2021.009-10 1838 Ba.49 2037 203 163 229 209 165 1.67
F021.00-10 1842 80,26 2012 203 163 23 P23 185 167
2021-00-10 1847 896 19.93 202 163 2.3 209 165 171
2021-08-10 1852 90,12 19,81 202 16,1 229 209 165 66
2021-09-10 1857 2083 1960 200 163 2.31 208 165 168
2021-09-10 1502 20,74 19.43 202 183 23 208 S 1.6%
2021-09-10 1907 21.08 19.25 200 163 229 208 1685 1.67
2021.-09.90 1912 2123 1913 201 163 23 208 164 167
2021-00-10 1917 w188 19.06 201 163 2.3 EL T 164 1.67
2021-00-10 1922 9211 18.87 20 163 223 2046 165 157
2021-09-10 1927 9231 1875 20 16,3 2,31 206 165 167

4 2021-09-10 19:32 18.64 199 163 237 205 165 1.67
A APRRIET seeioainn o PV 0 e TR e A T RO cili 0 | e 4 St
20214 104
— =
T |Time. L oy LC oMl SC EHSCM @M C EPEReSopdds LC SQecio M HE EQRCN A  WC SEe-Sm M 2 LC SEeleco) @M
366 F021-10-28 2146 BU.6 55 a7 168 18 176 137
267 2021-10-28 2151 89,58 543 B2 181 8.1 176 1.39
260 2001-10-28 21:55 8967 55 a1 168 18 a1 176 138
269 2021-10-28 22000 89.74 537 &1 168 a1 a1 176, 137
270 2021-10-28 2205 9033 543 an 168 18 at 176 137
271 2021-10-28 22110 B3.66 543 &1 16,8 18 13 176 136
= 2021-10-28 2215 #8965 537 [ 168 1.8 75 176 1.37
-10-28 rdio Ban: 531 8 ne 18 e 176 137
274 202%-10.28 2225 H9.58 525 168 181 T8 176 136
75| 2021-10-28 22130 89.61 525 168 1.8 79 176 138
276 2021-10-28 22135 BO.66 518 168 179 78 176 137
277 2021-10-28 2240 9,56 512 168 175 .8 1re 138
8948 52,06 168 179 e 176 135
8946 5,06 163 1.8 T 178 136
#0952 s12 168 179 7.7 17.6 137
2 89,54 493 167 179 77 176 137
_ZEE- 2021-10-28 23:04 ga.ss EE-4 168 178 1o 17.6 135
283 2021.10-28 2309 B89.61 asT 167 179 T8 176 135
284 2021-10-28 2314 B9.62 287 167 1.8 75 176 1.37
285 2021-10-28 2319 8962 40 167 179 75 176 1.35
286 2021-10-28 23:24 66 a8 16,7 178 7.5 176 135
F- =10-28 2329 B9.68 48T 167 LI7T 74 176 136
288 2021-10-28 2334 8960 481 167 178 74 176 134
280 2021-10-28 2339 BRE5 468 167 178 74 17.6 135
250 2021-10-28 2344 89,58 A58 167 178 74 176 1.35
-10-28 23:49 89.71 462 167 178 3 17.6 1348
10428 2353 E9.69 468 167 178 73 176 135
-10-28 2358 £9.61 456 167 178 7.3 176 134
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Anti-hyperglycemic activity

Starch loading test
Sucrose loading test

SD rat Oral
(male, 5 weeks) Administration

-24 0 0.5 1 2 Hour

Starch & Sucrose

Fasted, 24hr loading Check Blood Glucose level (mg/dL)
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1) ZHekE & ®ME /n-vivo testoll 2|8t Al EE =H A&

(1) Rat intestinal a—glucosidase Inhibition assay

~ 100

X AFRE SDGAF ADGAF

N’
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=

2 80

b5 a
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S 20 b T
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: ° l
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10 20 40
Final Concentration (mg/mL)

Fig 1. MI™@% Rat Intestinal a -glucosidase Inhibitory Activity
g g

AFRE: Arginyl Fructose Red-ginseng Extract / SDGAF: Spray Dry Ginseng Arginyl Fructose/ ADGAF:
Absorbent Dry Ginseng Arginyl Fructose

The results were expressed as the mean = S.D. Different letters indicate statistically significant differences between groups
with one-way ANOVA followed by Duncan’s test of p < 0.05.

- &o{7| 2t (SE)ollAM st Me H LiEtbE Rat Intestinal a—glucosidase2| XA 2H4
2 Fig 12} Z&&. AFRES| Msif&A 0|
AFRE, ADGAF, SDGAF2| =M=2 =2 &4o| LiEHH.
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(2) Sucrase Inhibition assay

100
AFRE SDGAF ADGAF

80 a

60

b
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40
b
¢ -
T
20 c b
c I
0 1
1 2

Final Concentration (mg/mL)

180

Sucrase inhibitory activity (%)

Fig 2. M@ '8 Sucrase inhibitory assay

AFRE: Arginyl Fructose Red-ginseng Extract / SDGAF: Spray Dry Ginseng Arginyl Fructose/ ADGAF:
Absorbent Dry Ginseng Arginyl Fructose

The results were expressed as the mean = S.D. Different letters indicate statistically significant differences between groups
with one-way ANOVA followed by Duncan’s test of p < 0.05.

7|2 (BLO)oll A TSt ME EH LIEHL=  Sucrase inhibitory assay2l
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(3) Maltase Inhibition assay

100
AFRE SDGAF ADGAF

P =) xR
] =] =]

Maltase inhibitory activity (%)
(]
[—]

a
b
a
c b a
c C o
0 _- 1 1 y
5 10 20

Final Concentration (mg/mL)

Fig 3. M@ & Maltase inhibitory assay

AFRE: Arginyl Fructose Red-ginseng Extract / SDGAF: Spray Dry Ginseng Arginyl Fructose/ ADGAF:

Absorbent Dry Ginseng Arginyl Fructose
The results were expressed as the mean + S.D. Different letters indicate statistically significant differences between groups

with one-way ANOVA followed by Duncan’s test of p < 0.05.

- Eo{7| 2t (SYd)oll A JHEst ME & LIEILLE  Maltase inhibitory assay2l &AM 2 Fig 3
Z2. M 7IX| HMge XMsfjetMo| s oEXoz ZUI50, Maltase Malf &A=

t S
FAlHE & =2 <ol Lt 1 o8 ADGAF, SDGAF =M Z &40| LEtH.
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(4) Glucoamylase Inhibition assay

100 AFRE SDGAF ADGAF
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= > >

Glucoamylase inhibitory activity (%)
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m ]
5

10 20
Final Concentration (mg/mL)

Fig 4. M|& B Glucoamylase inhibitory assay

AFRE: Arginyl Fructose Red-ginseng Extract / SDGAF: Spray Dry Ginseng Arginyl Fructose/ ADGAF:
Absorbent Dry Ginseng Arginyl Fructose

The results were expressed as the mean + S.D. Different letters indicate statistically significant differences between groups
with one-way ANOVA followed by Duncan’s test of p < 0.05.

- Zo{7| 2t (BYf)olM 7S My EH LIE-=  Glucoamylase inhibitory assay2l
Fig 42t &5. Ml 7iX| Aol MolleMdo| s& o/&Moz FItsto|, Maltase A al
AFREZI Ml M& & &2 40| LI 1 chs SDGAF, ADGAF =A =2 20| LIEH.
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(5) a-amylase Inhibition assay

100
AFRE SDGAF ADGAF

80
60

40

C
20 b
b

b
c ¢
o _Ea . .
10 20 40
Final Concentration (mg/mL)

a-amylase inhibitory activity (%)
k=2

Fig 5. H|& 'H g-amylase inhibitory assay

- AFRE: Arginyl Fructose Red-ginseng Extract / SDGAF: Spray Dry Ginseng Arginyl Fructose/ ADGAF:
Absorbent Dry Ginseng Arginyl Fructose

- The results were expressed as the mean # S.D. Different letters indicate statistically significant differences between
groups with one-way ANOVA followed by Duncan’s test of p < 0.05.

- Zo{7| 2 (BEh)dM zietst & & LIEtLL= a—amylase inhibitory assay?l M2 Fig
52 5. M ZHXl Mol XafjgMol s el&EXMez FItstH, a-amylase A M2

AFREZI Ml M8 & =<2 Ztol L2t O 2 SDGAF, ADGAF &=A2 &Mo0| LIEt,

Table 1. H|& ¥ o-glucosidase, sucrase and maltase, glucoamylase AKX 6j&d 1C5, H7}

ICs5p (mg/mL)

AFRE SDGAF ADGAF
a-amylase 28.70 > 40 > 40
a-glucosidase 30.27 > 40 > 40
Sucrase 3.57 8.76 1.95
Maltase > 20 > 20 > 20
Glucoamylase 16.35 > 20 > 20

- o7& (sLf)olM TSt H& ¥ a—glucosidase, a—amylase, sucrase, maltase, and
glucoamylase EAMNEM 1Cso WI7HE Table 10l E7|E
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(1) Sucrose loading test

Sucrose 2.0 g/kg
280 AFRE 0.5 g/kg
SDGAF 0.5 g/kg

_
= ADGAF 0.5 g/kg
Bn 240
Acarbose 5.0 mg/kg
g
S 200 -
%]
-
2
S 160 -
>
=
&)
= 120
=
=
[=a)
80
0 1 2 3

Time After oral administration (hours)

Fig 6. 24 H|& B Rat Sucrose Loading Test
AFRE: Arginyl Fructose Red-ginseng Extract / SDGAF: Spray Dry Ginseng Arginyl Fructose/ ADGAF:

Absorbent Dry Ginseng Arginyl Fructose
The results were expressed as the mean + S.D. Statistical significances from control group were determined by Student’s

ttest (* p < 0.05, ** p < 0.01, *** p < 0.001).

-Hyd H ARE 28 SD-ratdl Sucrose dT+5F04 T EC HIE FY ZIE Fig 60l L}

Eb. SucroseZt F£048t controle] @S £04 30 & & 217.1 £ 11

SR oLl SDGAF 0.5 g/kgel 4 203.6 = 20.0 mg/dLSZ Control CiH| At -

X7 A=A 0, 1A|ZE tjoll= Control 232.1 + 15.0 mg/dLCHH| SDGAF 212.9 + 17.1 mg
L

/dLE EE M50 UASIRUCH EE AFRE 3 ADGAFT 1A|ZECHoll Control CHH| %2 gto| Lt
2

= -

== = A
st €9

Table 2. Pharmacodynamic (PD) parameters in control and after administration of extracts

PD parameters

Groups Coax (mg/dL) Tumax (hr) AUCp (hr-mg/dL)

Control 236.1 + 11.5° 0.9 + 0.2 549.4 + 7.0°
AFRE 0.5 g/kg 216.6 + 7.1%" 0.7 + 03 517.2 + 10.1>™
SDGAF 0.5 g/kg 217.0 + 14.3% 0.9 + 0.2 513.8 = 16.7>"
ADGAF 0.5 g/kg 2202 + 4.6 0.6 £ 0.2 525.5 + 13.6>"

¢ * skkx
140.7, = 111 11+ 054 3844 99"
AUCt (area under the curve), Cmax (maximum blood glucose levels), Tmax (time when glucose peak) is observed.

AFRE: Arginyl Fructose Red-ginseng Extract / SDGAF: Spray Dry Ginseng Arginyl Fructose/ ADGAF:
Absorbent Dry Ginseng Arginyl Fructose
The results were expressed as the mean = S.D. Different letters indicate statistically significant differences between groups

with one-way ANOVA followed by Duncan’s test of p < 0.05. Statistical significances from control group were
determined by Student’s #-test (* p < 0.05, ** p < 0.01, *** p < 0.001).

Acarbose 5.0 mg/kg
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(2) Starch loading test

weStareh G gikg

- AERE 8.5 g/kg

i SDHGAF 0.5 g/kg
ADGAF 85 wikg

wais Acarbase 80 meky

2

by
=

Blood Glucose Level {mg/dl}
§

168

1264
8{} H 3 1
¢ } 2 3

Time After oral administration (hours)

Fig 11. 24 Hd ¥ Rat Starch Loading Test

AFRE: Arginyl Fructose Red-ginseng Extract / SDGAF: Spray Dry Ginseng Arginyl Fructose/ ADGAF:

Absorbent Dry Ginseng Arginyl Fructose
The results were expressed as the mean + S.D. Statistical significances from control group were determined by Student’s

ttest (* p < 0.05, ** p < 0.01, *** p < 0.001).

U)ol 7HErSH & H A|REE Ut SD-ratoll Starch A7+ 50 £

£ Fig 110 LIEt . Starch2t F£048t control?l @ §0{ 30 &

11.9 mg/dLez g€Eo| ASSIFX|gE AFRE 0.5 g/kgel 4% 227.4 + A

SDGAF 0.5 g/kgel &< 234.2 + 11.6 mg/dL, ADGAF 0.5 g/kgel &A% 22
iz

=Y &7 oA SA¥ez welgt 2E LB,

=
0.2 mg/dL,
6.8

Table 6. Pharmacodynamic (PD) parameters in control and after administration of extracts

PD parameters

Groups Cunax (mg/dL) Toax (hr) AUCy (hr-mg/dL)
Control 268.2 + 14.3° 0.8 £ 03 594.4 + 16.6"
AFRE 0.5 g/Kg 230.1 + 9.2 0.8 + 0.3 5423 + 20.4%
SDGAF 0.5 g/kg 2483 + 4.8 0.9 + 0.2 556.6 + 7.5%"
ADGAF 0.5 g/kg 238.2 + 5.8 0.8 + 0.3 537.6 + 10.5%
Acarbose 5.0 mg/kg 1584 + 11.5 ™ 0.8 + 0.3 4162 + 257>

AUCt (area under the curve), Cmax (maximum blood glucose levels), Tmax (time when glucose peak) is observed.
AFRE: Arginyl Fructose Red-ginseng Extract / SDGAF: Spray Dry Ginseng Arginyl Fructose/ ADGAF:

Absorbent Dry Ginseng Arginyl Fructose
The results were expressed as the mean = S.D. Different letters indicate statistically significant differences between groups

with one-way ANOVA followed by Duncan’s test of p < 0.05. Statistical significances from control group were
determined by Student’s z-test (* p < 0.05, ** p < 0.01, *** p < 0.001).
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(3) Glucose loading test
wam(liscose 2.0 o'ke

Hor . - AFRE, 0.5 gkg
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bt H
W
g
- 160
=
o
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g et ..2?': ‘‘‘‘‘‘‘‘‘ Armaivave Hivbavap
T I
=
ol
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o i y 3
Time After oral administration (hours)

Fig 12. 4 H& ¥ Rat Glucrose Loading Test

AFRE: Arginyl Fructose Red-ginseng Extract / SDGAF: Spray Dry Ginseng Arginyl Fructose/ ADGAF:
Absorbent Dry Ginseng Arginyl Fructose

The results were expressed as the mean + S.D. Statistical significances from control group were determined by Student’s
t-test (* p < 0.05, ** p < 0.01, *** p < 0.001).

S0l 7St M EH A|RE Lt SD-ratoll glucose A7+ 501 = &4 H
I+E Fig 120 LIEFH. GlucoseTt F0{gt control?| A9 F04 1A[ZF = 231.2
mg/dLe 2 ggo| ASSIEX|EH AFRE 0.5 g/kgel A< 207.9 + 16.4 mg/dL,
SDGAF 0.5 g/kgel Z% 191.5 £ 5.6 mg/dL, ADGAF 0.5 g/kge 4% 2145 £ 14.5
mg/dL 2 control tHH| ZEEF S AN 5IH SAMo=Z Folst AItES LIEH.

0
m —

@)

Table 7. Pharmacodynamic (PD) parameters in control and after administration of extracts

PD parameters

Groups Cunax (mg/dL) Toax (hr) AUC,, (hr-mg/dL)
Control 2309 + 13.3% 1.0 £ 0.0 572.5 + 18.9*
AFRE 0.5 g/Kg 209.7 + 15.1%" 0.8 + 0.3 5343 + 10.7>"

SDGAF 0.5 g/kg 203.0 = 16.5>" 0.8 £ 03 5283 + 15.8"

ADGAF 0.5 g/kg 214.5 + 15.0® 1.0 + 0.0 5432 + 10.1°

Acarbose 5.0 mg/kg 140.7 + 11.1¢ ™ 1.1 £ 0.5~ 384.4 + 99> ™

AUCt (area under the curve), Cmax (maximum blood glucose levels), Tmax (time when glucose peak) is observed.
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Fig 14. S4F Hdof| 2 & & HF Hsl

AFRE: Arginyl Fructose Red-ginseng Extract / ADGAF: Absorbent Dry Ginseng Arginyl Fructose
The results were expressed as the mean + S.D. Statistical significances from control group were determined by Student’s

ttest (* p < 0.05, ** p < 0.01, *** p < 0.001).

U

- Hd & AMRE 632 dF AZIHM LUl 5= (C57BL/6)2 MBS =

142 ZZ. Fig 140iAM Bt A0|E HFAIZlI ControlTel 22 =BHLE 269 + 1.3
IXg Alo|E MFAIZI High Control CH=Fel A< 28.7 £ 1.1gel Zfrt LEME. E
Acarbose 2| Z<S 245 + 0.4 g, ADGAF &9 Z< 256 t

26.1 £ 0.5 g 2 MZS ol & £ YU, FHEHo=E Y3
oA FeolMez HZo| A= ZIt st WS 2 £ UAS. olatel Az M
Mz Al A B0l ZaEE HeR motst

- ESH ORI} ofxX|=t o] B xfo|= LIX|gt Alo|E MZF|AlZI High Control 6.2g 7}
CHH| Acarbosetw 2.4g, ADGAF =& 3.3g, AFREZ 4g2| Xl0|& HO{&F.
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Fig 15. 4 MEol 02 2 ¥ Mo| 4y wal

AFRE: Arginyl Fructose Red-ginseng Extract / ADGAF: Absorbent Dry Ginseng Arginyl Fructose

Zo| Hats M=z AR

M3 AZE 7|HoR 65 SOt A8 M S S8 AnY. RE oM HAY Feot v
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B3 4FZH HE d 5o 3 LU SE(C57BL6)2 7| TAH U Mlst x|m2 2M

Table 8. Effects of samples treatment on various parameters in C57BL/6

Parameters C57BL/6

Con HC AC ADGAF AFRE
Initial body weight (g) 2220 + 1.79 22770 + 097 22.06 + 1.08 2232 + 1.01  22.12 + 0.83
Final body weight (g) 26.92 £ 1.29 28.66 + 1.13 © 2446 = 044 ™ 2562 + 0.58 ® 26.12 + 0.54 >

Final body weight gaining (g) 4.72 + 1.02 596 + 1.64 © 2.40 + 0.84 * 330 £ 0.85 ™" 4.00 + 0.44 °
Total cholesterol (mg/dL)  80.65 + 6.15>" 101.45 + 6.66* 100.05 + 21.00° 91.98 + 3.61™" 98.58 + 6.13°
Triglyceride (mg/dL) 48.33 + 6.40%" 70.93 + 9.80™ 52.08 + 22.13* 53.90 + 3.44™" 88.40 + 10.05*"
HDL-Cholesterol (mg/dL)  42.30 + 5.28%" 60.65 + 10.74™ 48.08 + 9.00™ 4548 + 12.80° 62.20 + 2.54°
LDL-Cholesterol (mg/dL)  22.41 + 326" 30.81 + 459 29.62 + 15.19 2595 + 7.20  24.02 + 2.83"

Parameters CS7BL/6
Con HC AC ADGAF AFRE

Liver (g) 1.304 + 0.048 1.065 = 0.127 * 1.115 + 0.141 ° 0.877 + 0.071 * 0.905 + 0.086

Kidney (g) 0.254 + 0.014 0.248 + 0.011 0.241 + 0.014 0.245 + 0.010 0.247 + 0.029
Cecum (g) 0.297 + 0.042 0.172 + 0.034 * 0.237 + 0.047 ™ 0.169 £ 0.028 * 0.193 + 0.024 ®
Mesenteric fat (g) 0.275 + 0.044 0.389 + 0.062 ° 0.340 + 0.088 *® 0.274 + 0.041 * 0.296 + 0.077 ®
Retroperitoneal fat (g)  0.163 £ 0.025 0.240 + 0.034 ® 0.138 + 0.035 *™ 0.132 + 0.034 * 0.159 + 0.040 *
Kidney fat (g) 0.074 + 0.015 0.082 = 0.013 ® 0.050 + 0.013 ™ 0.063 + 0.008 *° 0.060 + 0.009 *"
Subcutaneous fat (g)  0.294 + 0.024 0.436 = 0.100 ® 0.247 + 0.048 7 0.232 £ 0.051 *~ 0.267 + 0.039 **

Epididymal fat (g) 0.516 + 0.052 0.721 + 0.118 ® 0.484 + 0.075 ™™ 0 447 + 0.071 * 0.511 + 0.110 *”

Con: Control/HC: High Control/AC: Acarbose/AFRE: Arginyl Fructose Red-ginseng Extract/ADGAF: Absorbent
Dry Ginseng Arginyl Fructose

The results were expressed as the mean + S.D Different letters indicate statistically significant differences between groups
one-way ANOVA followed by Duncan’s test of p < 0.05. Statistical significances from control group were determined by
Student’s #-test (* p < 0.05, ** p < 0.01, *** p < 0.001).

- 4372 Mg E Fof = A8t I=(C57BL/6)2l &7 2 H Mstst X|EE LEHH Hot=
Table 81} &€=, Z | 45 ADGAF, AFREZ OlAM Cf=Zof H|al
RoMoz ZAa A . PlasmaollM E&5t & S AHES 29 =T
CHel ADGAF ollM ®2lstd 2 SHAHE &2 2. SMXEe 49 AC, ADGAF
TolM iE=FECH 7 Al ZtZko| Mesenteric (ZH7#at),
Retroperitoneal (£52+), Sybcutaneous (Il5l), Epididymal (118, Kidney (&A1& X[t
FAHE sde. 2E Xge FAE EH AC, ADGAF, AFRE ZollA =+ Ojd| RelMo=z

o
LIS = 5
42 ZItE =ol

sxoz w2 w2 2. o
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AFRE: Arginyl Fructose Red-ginseng Extract / ADGAF: Absorbent Dry Ginseng Arginyl Fructose

- 8 &H ARE 637 MF AlZ|HA A& 2 (C57BL/6)S MBS EHsH ZIt= Fig
162} &S, Fig 160A LIX|gt Alo|E MF AIZl High Control thE=Z2 A<

=
+ 5.7g2 Z3J} LIEHE. ESH Acarbose T2 A 46.5 + 3.4 g, ADGAF &2 A% 44.4
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M=z AP =2 | Z+ ZoM Kooz HZE0| ZLUAEO ZItste HE 2 F

|
UAZ. oleke| Zotz MYy & HF Al MSo| o= A2 BHLbE.

Lot oY Rt ofx|get HHe|l X Xto|l= IX|Y Alo|E MF|AIZ!I High Control 9.2g &7+
CHH| Acarbosew 7.5g, ADGAF = 5.1g, AFREZ 8g2| Xl0|& HO{&F.
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6) 4T HE ¥ R0 & A3 FE(C57BL6)2 &7 2A U Msist x5 2M

Table 9. Effects of samples treatment on various parameters in C57BL/6

Parameters CS7BL/6
HCD AC ADGAF AFRE
Initial body weight (g) 41.15 £ 3.79  39.00 £ 3.92 39.30 £ 5.00 3995 + 1.10
Final body weight (g) 50.30 £ 5.65 4645 + 3.39 4438 + 3.40 48.08 + 2.41

Final body weight gaining (g) 9.15 + 3.71  7.45 £ 1.30 5.08 + 6.83 8.13 + 2.30
Total cholesterol (mg/dL) 167.87 + 14.63* 117.23 + 14.45%" 126.87 + 23.43* 151.50 + 13.15®
Triglyceride (mg/dL) 75.10 = 2.46™ 5490 £ 10.74" 87.33 + 20.44° 82.00 = 14.04"
HDL-Cholesterol (mg/dL) 77.60 + 12.56® 58.97 + 10.47° 77.87 + 11.99® 81.43 + 2.46°
LDL-Cholesterol (mg/dL)  38.77 + 15.63 29.84 + 17.03  30.73 + 585  40.57 + 14.02

Parameters CS7BL/6
HC AC ADGAF AFRE

Liver (g) 2.546 + 0.426 2.629 + 0.321 2.601 + 0.394 2.267 £ 0.356
Kidney (g) 0.352 + 0.035 0.361 + 0.051 0.358 + 0.052 0.400 + 0.056
Cecum (g) 0.163 + 0.046 0.135 + 0.034 0.177 + 0.021 0.146 + 0.044
Mesenteric fat (g) 2.278 £ 0.478 1.947 + 0.385 1.779 + 0.298 2.115 £ 0.146
Retroperitoneal fat (g) 0.709 + 0.171 0.677 = 0.154 0.534 + 0.151 0.633 = 0.197
Kidney fat (g) 0.772 + 0.261 0.634 + 0.258 0.551 + 0.144 2.695 + 0.129
Subcutaneous fat (g) 2.787 + 0.329 2.606 £ 0.476 2352 + 0.144 2.638 + 0.202

Epididymal fat (g)  2.827 + 0.280 ®© 2600 + 0364 ® 2408 + 0250 * 2.860 + 0.055 "

HC: High Control/AC: Acarbose/AFRE: Arginyl Fructose Red-ginseng Extract/ ADGAF: Absorbent Dry Ginseng
Arginyl Fructose
The results were expressed as the mean + S.D Different letters indicate statistically significant differences between groups

one-way ANOVA followed by Duncan’s test of p < 0.05. Statistical significances from control group were determined by
Student’s #-test (* p < 0.05, ** p < 0.01, *** p < 0.001).

- 452 Mg & Foi = et S=(C57BL/6)2 V| A A d=tst X EE LEH Zns
Table 99t Z€*AZ .25 ME S7tFollAM =2 9.15 + 3.71g CHH| ADGAFZOIA 5.08 +
+

_|

6.83g, AFRETOA 8.13 2.30g o X2 &4 F% golgt = JUAF. PlasmadlM FHsE &
e AE B0 B2 EZ Cju| ADGAF ZolA ROI3H w2 BaAHE gys 2o 54

X|gto| H? AC, ADGAF ZOIA HERECH RojMoz e s Bl siFAl 22tel

Mesenteric (ZZ2}), Retroperitoneal (5 2), Sybcutaneous (%3}, Epididymal (F11&}),
Kidney (AIZ&) X|gt HE E™e. 208 X|gto] 2HE 2™ AC, ADGAF, AFRE ToflAf Cf
= e Feldez k2 ZitgE =elgt.
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7. XM AO|ES| HPLC EM=xHA

o po

HPLC

Agilent Technologies Inc., Santa Clara, CA, USA

Column

Kinetex (C18, 5 um, 4.6 X 250 mm, Phenomenex)

Column temperature

35C

Acetonitrile (27%)

Mobile phase Distilled water (73%)
Flow rate 1.0 mL/min
Injection volume 20 uL

wavelength 205 nm
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1-1. SA=2 M AO|E Rg1el 4 §’£.F2 ot
® M=ZE oA SA=nt M AOIE Rglel &3228 HIIE 2lsl Caco-2 MZEOA cell
viability assayE &3l
= 24hr
§
261 o : %
C ion of g de Rg1 (mg/mL)
12 138. Caco—-2 M Zo|AM FAMAtol=
Rg12l cell viability
— Caco—2 AM|=ZO|A ginsenoside RglS 0.01, 0.1, 1, 2.5, 5 mg/mLe SZolM MTT
assays TS M, ICsoaf 24 holl 9.458 mg/mL, 48 holl 5.52 mg/mL
@ dHoM ZM=AO|= Rg12l LC-MS/MS HIIE 2t M8 M- 5! validation
[EAH =] =
Flow: 0.3 mL/min
L ]
Column: ZORMAX RRHD C18 2.1 mm X 100 mm, 1.8 uym
Column temperature: 40°C Pressure: 640 bar i
Mobile phase (A) 0.1% formic acid in DW 292 139, ZFAmAIE  Rgiel
(B) 0.1% formic acid in methanol LC-MS/MS calibration curve
(A) © (B) = 40 : 60 ol
|
Injection volume: 10 uL .
Collision energy: 40 V
lon transitions (m/z): 823.48 — 643.0 .'
— 1 =100 ng/mLel sZollA calibration curve® R*=
0.9998 8 140. ZAMTAIO|=E Rgile
LC-MS/MS |3
® Ztm e, Z&, HZED & dF Al AlZbof| 2 XML AOIE Rglel M=Z W S8 H
7t
E 1. MM AO|=E Rglzt SAZ(FHH S, Z&, URE) HEF0ojo w2 E8 HI|
3 hr 6 hr 24 hr
Rg1/protein Rg1/protein Rg1/protein
(ng/ug) (ng/ug) (ng/ug)

Ro1 23.98 2.11 1.50 0.43 0.80 0.16
Rg1+Caffeine 7.03 1.17 0.79 0.09 0.63 0.12
Rg1+Calcium 5.99 1.34 1.45 0.27 0.87 0.4
Rg1+Nicotine 1.28 0.37 0.96 0.12 0.47 0.04
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Ginsenoside Rg1 uptake

[}
[=]

bt
o
1

Ratiprotein (naip)
=

= 3hr
G hr
mm 24 hr

— Rgl2 7ty el, &5, URED o 532 o M=o
ZE, el =MZ2 52 XNs7F A LIEHG20] AlZbo|
oetM el FE2=E AMAES MF Al 7t e, &5, H=ZE
2-2. 22 Z HH, HH, H|EHE L FetAel Jigt

O Mol M z=uk

[AZEZ XA, SDGAF]

1XAZof| &2lE BE2Ax =AHol| el M=x= lar 2ot
(& ]

A g
ME H| & 2k(mg) 40 8 2% (mg)
olat EEHT 2 1 650.00 26000.0
Avicel PH102 0.3 195.00 7800.0
Sodium starch glycolate 0.1 65.00 2600.0
Magnesium stearate 0.025 16.25 650.0
et 926.25 37050.0
[HEZHZ]
— O|EF= 12 mLoll PVP K30 2 g2 =0 Z&2d s |
- 2R oA B0 2 EHE Eof LE2H =&
- 17COollM 1A|ZF A= = 145 H(1.4 mm)E HE 112 H=
- 300 mg# ZZksto ZHEo X
[ =&l

FE21 GO2KA1 SHel =4
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N Hl & 2% (mg) 358 EZ(mg)
Clat ERHZT B 1 400 14000
GO2KA1 1 400 14000
Avicel PH102 0.3 120 4200
Sodium starch glycolate 0.1 40 1400
Magnesium stearate 0.025 10 350
2 970 33950

@ M= Mol AR

® 4. 2ZHE AHA, HEHs, M, SH e 2d S4
A2z 3 HIEHS A =2
7t2 (mm) - 24.85 17.12 17.13
FH (mm) - 7.95 7.40 7.13
A (mg) 2000 300 926 970
d5x (N) - - 41 9.2
2-3. Fseelat FEE1 7| ES2|0Y T et e dEUsiatE AsEa "ot
¥ 5. SEA el dEdstent BIt
Concentration of o 80
, Inhibition rate
ginseng extract and GO2KAT (%) g = 60
mixture (mg/mL) ° §§4.,
1 35.31 5
=] E 204
5 34.76 -
10 38.19 L S e T T
2 5 52 . 65 Concenctation of ginseng extract and GO2KA1T mixture (ma/mlL)
50 66.82 a2 6. 28 el ag-glucosidase M S
— QA BERAZTELUD JFIESETDEH(GO2KAT)E 1112 AolM H=st EEES 2t =To
k2l a—glucosidaseE 0|2 Y UstarE HWIHE. 25 mg/mL SE0M 2F 50%2 A=
2 = ggzstans Ler

2-4. M&el "ot

® dHd H sgHe B

- A 41 £ 0.2

- 52H:9.2 £ 2.8

— Mol dish SEHoIAM 2k 228 O =2 &
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M A (SDGAF)S| "It
1 888.1 £ 15.4 nm

100

PDI: 0.369

Differential intensity (%)

100
Diameter (nm)

10000

J8 7. A= ZE MM dX37] 2 SEM o|o[X]|
— qa-cyclodextrin W50 °2la FEE0| ZHE HHelo| AXHEfES =l AXF7|=
888.1 nmZ PDI= 27t =2 gtS LIEMH
— Zeta—potential: -9.69 + 0.17 mV
- E5Y
E— 40
:_“E
58 M i
8%
28
E‘% 104
E o T T T T T
o B 12 18 20 24
Time {hr)
ag 8. 223 MM EEN
- DSC, XRD, FT-IR
= ”’"F":.',f‘* "y, — acychdentrn i“? _‘uh._-_‘_m.rv’h") = a-gveledeyivm L—L*JIMLA.-_»..-_...._,_._.. ._I-rrrh!-nlm
§ "u,: = {itirn b E e ¥ o R T F Ginm smbic
s — Nl US2 2 R e e o Rl Tkt
E — Florie P$10 E D oo *Ee il S P10
P — - £ e . ok i1
= 1"“"';:-_____"-‘}:-— = ADIAF W\f\ — ADGAE o i . ADCAF
10 1% 200 2% 00 30 40 1800 3500 300 3500 2000 14M0 1090 00 & ® m = W m Ap 45 W m m
Temperature (C) Wavenumber (en) 1 Theua™
g 9. 2=&Z MA el DSC, XRD, FT-IR
— SEHE 0| 85t0{ ELEtE ADGAFS| A DSC, XRD, FT-IR ZIoA ZHEAHE2 Hel.
M, EFAXE 0|25l0{ ELstE SDGAFS| 27 FHHEe HElE E¢
- BEAE
REFEY
M AF-ginseng: 300 mge| ClasEHS SEH(DW, pH 1.2, pH 4.0, pH 6.8)0lAM 100
rom2 2 Wetstoy 0.25, 0.5, 0.75, 1, 2 holl 1 mL2 MZ2(n=3).
@ SDGAF, ADGAF: 300 mgel powderE &Z%(DW, pH 1.2, pH 4.0, pH 6.8)0llA 100
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rom2 2 wHEksto 0.25, 0.5, 0.75, 1, 2 holl 1 mLE MEZ3(n=3).
Rgl_DW Rgl_pH 1.2 Rgl_pH 4.0 Rgl pHG.8
= . . 1 | < | 3] |
+f i - ‘-E ™ = 24 0.0 0.5 Tinl‘.:(h) 1.5 0 0.0 0.5 Ti“l'.:lrh) 1.5 2.0 0.0 0.5 Tinl'.:(h] 1.5 2.0
J8 10. 2= Z MA<el ™A%, pH1.2, pH4.0, pH6.80AM A
Ginsenoside Rg12 AtMOAl Ball=l= §40| UAS. W2IM, pH 1 2°| ZZ00ME 155
O|FREH 2all== A= LIEMH . pH 1.2= SDGAF2F ADGAFS| Z & 0| FAlst-t DW,
pH 4.0, pH 6.80lA= SDGAF2| E&E0| aME ZIE 2l
- MESAHEI}
24h 48 h
_ 1o SDGAF 1004 SDGAF
z s "_E P USSR US U USEUUROURUURT oo
0 T : T ;
0.001 0.01 0.1 1 10 3.001 D.:)l Djl 1' 1'0
Caticentration: mgnl.) Concentration (mg/mL)
a8 11. MDCK M =ZollM A== 2 MK Ll cell viability
24 hofl elat F&2E 22| IC50= 11.26 mg/mL, 48 holl 12.48 mg/mLZ He| 540| gls
HeE SolfAlzt
— B
£ B Tahlet
LS 20 BN Bead capsule
=
E 45 Sprinkle
C
o
'
g
‘E 5_ i —]
&
= 0.
O3 12, M8 SsHAIE
7t HgdE ssiAlZk2 A 22.23 min, HIEHE 8.28 min, 2ZZZ XA 5.04 min2zZ A
ZE MHM JHE #E SlE 2

kel

MeE gwE M A= Rglat Rbl1el &
6. Mad M cAtol=o| FHarETt
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Total Rg1+Rb1 (mg)

Sprinkle 1.77
Bead capsule 0.035
Tablet 0.112
2RHZE B XA E AFSste 2AZEHZE MM e d 7HE
=, 7IEt B EIotE H|EH S0 M= ginsenoside &0
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Al 1,179 1,677 100 7.3
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¥ 15. o|= UM A[RHE, 2016 Nutrition Business Journal(New Hope Network)

category 2012 2013 2014 2015e 2016e 2020e
Supplement 32,453 | 34,900 | 36,692 | 38,599 | 40,802 | 52,021
Vitamins 10,644 | 11,315 | 11,656 | 12,098 | 12,629 | 15,233

Herbs/Botanical
5,593 6,033 6,441 6,777 7,154 9,117

S
Sports Nutrition 3,999 4517 4,872 5,270 5,730 8,069
Minerals 2,412 2,504 2,630 2,773 2,927 3,601
Meal

3,635 3,938 4,250 4,576 4,905 6,497
Replacements

Specialty/Other 6,170 6,593 6,843 7,105 7,457 9,503

Naturﬁggéga”'c 48,048 | 53,876 | 60,706 | 68,386 | 76,856 | 120,363

Functional Food | 43,927 | 47,346 | 51,050 | 54,882 | 58,768 | 75,226

N&OPC&HH
Products 13,114 | 14,431 15,865 | 17,409 | 19,054 | 26,265
Total 137,541 | 150,553 | 164,313 | 179,275 | 195,480 | 273,875

Rl
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SAIZ AZ2 20154 163 =e{(2F 18= f)ofl & , i}
13.8%2t= =2 MZE €20 20200 = 2F 30 /o 0|5 AWz Hel TIA|
Zto| ZetxMol MAr2 ZolESo| HAzbof st 2Al Z7t 2 72 Sof 7|2l5tof ofH
&5t oo, IJIIAtAL| ofgte|st V=, AtA =R/RAEFAKX} o ™o wE
ZoEo HAZS 2XM So| @0l FH AT Us Hoez FHE

O 18, &= dZ7ISAFE Huf RS, CFDA He 2fefdH A4 o o|E M E

A AYI|SAE AIZ2 20159 oF 10994 22i(eF 12 )2 LiEtd, DEst Atsl, 4
gojElel Wat U HYTe| B BUlol Wt ARARE A% B7bE He = ofabsLt O
MFES 2.3% YEo| & HoR MUY Nxeh HTE Jh20 20154 AHES HE
ol = YT 7154 EAl ABOR SASHA MUty 7.6%2 DTS LIEY S0,
Molse| fuiztof Erlz 40 Hx NEE 2 £22 21 U8

27 BE5Y AT TAHS(OFZAATL, 2014)2 AHEH ALRA 37 7|50
36%, 71X A 13%, 0l& HE|OO|E 11%2e| =M= LIEHE
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