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SUMMARY

I. Subject

Title : “ Studies on the development of new functional materials and

nutraceutical products using Aralia elata

Subtitles
1. Development of the method for the quality control and of the nutraceutical
products using the extract from Aralia elata

2. Breeding and development of cultivation techniques for mass propagation of

Aralia elata

II. Objectives and necessity of the study project

Recently, in the developed country the concept of "Food” pursues more meaning
including not only the primary function of nutrient supporters but also the supply of
physiologically active components in order to achieve the quality of the life and public
health.

In 1991, NIH (National Institute of Health) in America opened the new department of
Alternative medicine. However, the functional food had not been approved as a
therapeutic alternative. Nowadays the budget for the department of alternative medicine
have increased to 5,000 million dollar from 200 million dollar. In addition, Dietary
Supplement Health & Education Act had been revised and proclaimed in 1994 toward to
the alleviating the health food regulation and to the encouraging the active investment to
the food company.

In Korea, the food supplements have been developed for the last twenty years since
the early 1980s. However, the growth rate of the food supplements markets increases to
the additional 20-40% every year. The reason of these steep growth are due to the
threatened life from the changes in the unbalanced life and food habits, the preventive
chemicals for the planting, the pollution of the environment and air, the harmful
preservative in imported crops, the lack of exercise, and the stressful modernized life.

Nowadays, the development of the national resources from the natural plants and the
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production of the health food using those national resources might be urgently achieved
since the over 80% of the raw materials to health food production have been imported
form America, Japan, China, and Newzeland and Aloe, the purified fish oil, enzyme and
so on totally dependent to the import.

Aralia elata SEEM, the this study material, has unique taste and flavor and is one
of the high quality wild vegetables. As citizen’s diet improved and national income
increased, its demand rose remarkably and its price also did so as a result. For that
reasons, Aralia elata SEEM. is considered as one of the critical income origins.

In addtion, the bark and root cortex of Aralia elata named as "Chomokpee”, have
been used as a anti—diabetic, headache-relief, baby bearing pain-relief, anti-arthritic,
anti—ulcer, tonic agent in traditional medicine and total brances used for stomach
disease in folk. However, the bio—activities and its active components of Aralia elata
preparation have not been well known and studied yet in the comparison with the other
medicinal plants(Acanthopanax sessiliflorum, Kalopanax pictum, Panax gingseng etc.) in
the same Araliacea.

In the wild, population of Aralia elata SEEM. have been decreased by a biological
depression and an illegal gathering. Because of decrease of gathering, its cultivation
area 1s increasing but damages by blight and harmful insects are also increasing. For
stability of cultivation, it is strongly needed to collect and preserve a largy variety of
wild Aralia elata SEEM., and also to breed new cultivars having high yield and disease
tolerance. Also easy and economic method to propagation is necessary for mass
propagation and supply. Because the price of sprout of Aralia elata SEEM. is
comparatively low when gatherings are sold, it is needed to breed early season or late
maturing cultivars and to increase the produce term with forcing culture and advanced
outdoor culture for higher income. Recently, there are some attempts to cultivate on
mountainous district which have advantages such as low cost, high quality, chemical
free product, preservation of natural resources. But those still have many problems
about methods of planting, management of culture, etc.

Therefore, the purpose of this study was to analyse the chemical components and to
examine the bio—function of Aralia elata preparation using the advanced scientific
research tools, which can be used for the manufacturing of the health food. In addition,
this study was conducted to produce economically better quality sprouts with breeding

of new cultivate, propagating mass amount, economical producing method with different
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cultivation methods, and method of planting on mountainous district.nomically better
quality sprouts with breeding of new cultivate, and to develop the cultivation techniques for

mass propagation of Aralia elata.

M. Study contents and extent

1. Development of the method for the quality control and of the nutraceutical
products using the extract from Aralia elata
A. Chemical analysis of the components and quality control of the extract
1) Extraction method and preparation of the extract
2) General analysis of the preparation
3) Quality control of the preparation
B. Study on the bio—functions of the preparation
1) Anti-oxidant effects and inhibitory activity to aldose reductase in vitro system
2) Anti—cataract efficacy in lens culture in the media
3) Anti-cataract effects to STZ-induced diabetci rats
4) Inhibitory effects on the retinopathy in STZ-induced diabetic rats
5) Effects of the manufacturing sample(DiaPro) on the blood glucose of STZ-
induced diabetic rats
C. Study on the manufacturing-related processes
1) Characteristics and size estimation of markets
2) Study on the accomplishment of the proper and economical manufacturing
processes in pilot scale
3) Study on the concept and formulation of components for the health food

4) A single dose toxicity of the extract

2. Breeding and development of cultivation techniques for mass propagation of
Aralia elata SEEM.
A. Collection of nationwide genetic resources and selection for high quality lines
1) Collection of wild varieties of Aralia elata SEEM.
2) Testing specific characteristics and selection for high quality lines
3) Testing characteristics of selected lines

B. Development of methods for mass propagation

_10_



1) Method for seed germination improvement
2) Method for root cutting improvement

C. Strategy for mass propagation and study for establishment of methods of cultivation
1) Test of productivity and economical efficiency with different cultivation methods

2) Development of method for mass propagation on mountainous district

IV. Study results and application

1. Development of the method for quality control and of the nutraceutical
products of the extract from Aralia elata

o The extracts were prepared in bench scale from the different raw materials;
different parts of the plants or different species and analyzed in general nutrients and
heavy metals. In results, the differences in general nutrients the were found among the
sprout, the branches and the roots and the amounts of heavy metals including Pb and
Cr were in the safe ranges, much less than maximum recommendation.

0 Chemical analysis of the extracts revealed that phenolic compounds and saponins
were major components in their quantity and the major phenolic compounds were
chlorogenic acid(CLA), caffeic acid(CFA) and 3,4-dihydro-benzoic acid(DHBA).

0 The amounts of phenolic compounds in the branches showed higher than those in
the roots or new branches. There was no significant difference in the quantities of
phenolic compounds between the species with or without the thorns. However, the
branches collected in the spring showed the lower levels of phenolic compounds
compared with those in the fall. The amount of DHBA in the fall was 2 times higher
than that in the spring. The older age of the plant contained the more amount of
DHBA. And the analysis of six species based on the disease tolerance and on the
growth condition demonstrated that there were no significant differences in phenolic
compounds except one species and the levels were comparable with those of naturally
grown plants. Thus, it may be suggested that the best raw materials for the extract &
health food could be the branches, the two years grown, and with disease tolerance.

o DHBA was conducted as a component for quality control on the bases of the
results from the TLC and HPLC analysis in the relationship with the bio—functions. It
was concluded that the quantity of DHBA should be over 1.10% to maintain the good
quality of the products.

_11_



o From the repeated analysis of the various extract of Aralia elata, it was verified
that the extraction method in bench scales were well established.

0 From determing the inhibitory effects on the aldose reductase activity and the
antioxidant activity, it was demonstrated that the antioxidant activity of the extract
were prominent as that of ascorbate and AR inhibitory activity were dominant. Only
the extract from raw materials collected in the spring represented the low anti-oxidant
activity. This result seems to be accordant to the analytical result of phenolic
components. Thus the spring collected material may be not proper to the health food.

o Anti-cataract effects of the extracts were confirmed using the lens culture system.
In addition, when the extract was administered to the STZ-induced diabetic rats for 10
weeks, the cataract formation was inhibited in some how. Thus, the same conclusions
in the bio—functions were made from in vitro, ex vivo, and animal experiments. Thus,
the scientific and technical bases for the bio—-functions might be enough to entering the
market for product and promising the successful manufacturing and marketing.

o The fractions extracted with organic solvents were chemically anaylzed and
examined of their bio—functions. Then, it was found that the chloroform and ethy
acetate fraction had prominent antioxidant activity and inhibitory activity of AR
compared with butanol fraction and water soluble residue. From the lens culture
experiments, the chloroform fraction showed more effective on the inhibition of cataract
formation. The effective chloroform fraction was applied to the Silica gel chromatograph
and the collected fractions showed the inhibitory effect on the cataract in the dose
dependent manner.

o From the searches on the size and characteristics of markets, it was realized that
the population of the elderly and the incidences of diabetes and cataract increase every
year, but the effective medicine or the health food against diabetes complications have
not been well developed yet. Thus, a large niche market has been formed for the
venture company.

0 In order to establish the proper manufacturing process the extaction method in
bench scale were applied to the pilot scale. Then, the production yield of th extract
were 7% in both scales.

o When a single dose toxicity test was performed to the rats(female and male), the
LD50 were estimated over 2000 mg/kg body weight. It was concluded that the extract

was very safe to the life in terms of toxicity.
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o Based on the above results, the extract could constitute as a major component of
the food supplement(EyePro) or special nutrient supplement(DiaPro). The remaining
components were formulated on according to the product concept.

0 When DiaPro were administered to the STZ-induced diabetic rats for 12 days, the
blood glucose levels with the oral force feeding of DiaPro at the dose of 600 mg/kg
decreased to 32% compared to the diabetic rats.

o0 As a product of this study, patent related to Aralia elata were registrated in Korea
and the right of patent practice have been successfully transferred to GYintec Co., Ltd.

It is expected that the manufacturing products of health food introduce to the market in

the next season of the year.

2. Breeding and development of cultivation techniques for mass propagation of
Aralia elata SEEM.

o We had collected 87 lines of Aralia elata SEEM., mature trees and seeds, all over
the country. After testing of specific characteristic, 200 individuals which have high
quality characteristic were selected by primary selection. We have preserved them as
germplasm and used them as testing materials in variety selection in 2002.

0 4 individuals of mature tree and 6 individuals of young tree through 4 lines which
have vigorous tree and disease tolerance to Phytophora cactorum and Elsinoe araliae
were selected with results of examination about growth condition and specific
characteristic on trunk and branch.

0 For seedling in fall, seed coat were immediately removed after seed harvesting.
Seedling in the greenhouse after chilling treatment (4C, 2 weeks) caused 31%
increasing of sprouting ratio than conventional seedling. That result can makes steady
seedling in winter.

o For seedling in spring, seeds mixed with wet sands(seeds:sands=1:3) represented
85.7% sprouting ratio after low temperature : there is no sprouting after room
temperature.

o For propagation with roots, 10~15mm thickness roots were gathered and cut as 15cm
in length. After storage under soil, seedling with A-type plug represented best
efficiency per area at early spring.

o For rapid mass propagation after selection, propagation by asexual propagation with
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root sprouting(slightly low propagation efficiency) is more proper than sexual
propagation with seedling (high propagation efficiency, but cannot fix superior
characteristics gained by breeding)

o Forcing culture in winter had more advantage because of early shipment than regular
shipment. Apical bud cutting represented so high quality that its price is 18% higher than
others.

o Forcing culture after apical bud cutting represented best result at the condition of over
2cm thickness and 70cm in length. Treatment of GAs 50 ppm at apical and lateral bud
can makes early harvest(about 11 days) than control.

o For outdoor culture, the capping at tip with transparent or opaque vinyl tube(6cmx20cm)
makes about a week early harvest than control but have low quality and preference
because of its flabby tissue and yellow color.

o For cultivation on mountainous district, planting seedlings rapidly make a stock but
need high cost for seedlings, labors, and management. Root cutting is more proper
because of bad condition to work as slant.

o For cultivation on mountainous district, root cutting represented 67% survival rate
when lcm thickness and 15cm in length root from 2-year-old young tree at fall was
planted at the sunny spot.

0 Because cultivars of Aralia elata SEEM. can be protected by 'Seed Industry Law’
from 2007, selected superior lines after breeding will propagate and test yield from 2003
to 2004, test regional adaptation apply for a patent from 2005 to 2007, supply seedlings
for the farmers, share germplasm with the breeders, make the best use of developed

method of mass propagation and cultivation as farming apply materials.
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E(Masayuki 5. 1994)E >3} elatoside F oleanolic acid glycosides & % 714 9
glycoside’} &5 o] o™ (Masayuki 5. 1995) &2 S-S5 A8l elatoside A9} B
= 23] drhMasayuki 5. 1995). Saponin®] &<l oleanolic acide 2] $}8+E2 o]
g w4 1 S HolFe S o9 (Saito 5, 1990), Pl-kinase®t ERK:E A= 3t
o Ztol A glycogen &< S7HAIHaL B vt 9tk (Kim 5, 1998).

Hzrolu ghto A= FEUTY 9 T5 A, A de 2 98] ol o] &3t

= ol 5
At FEUF 231 FEE 93 dny XE gde FAoAl FHEUFY UdedA
%

I

F

23t triterpenoid glycosideE ®Hola T EFE 9o FogA AIY L&y Fap
~lipoprotein & FAAIZY B3, alloxanoZ F2E T E7 A FEUF

ZES 5o g9 Fet FEo] deS Hustdrh(eo] 5. 1998). E3F o] F5(1993) %= F
FUF FEE0] dxedd Ut AdeS, A 51993, 19992 FEUF 299 ethyl
ZZLoA G FslA T E FIEE oleanolic acid 28-0O-B-D-glucopyranoside

2 B3 vl 9o, Masayuki 5(1996)% etatoside & ol 8373 &3+ oleanolic

Streptozotocin®. 2 FxE LA FdA F5 FEEC ddY ZH2"HEHL FAA
W (triglyceride) & A A171H A17o| A thiobarbituric acid reactive substances (TBARS)
9} carbonylated proteing ZFAAIZIAL(A 5, 1997), GST/GSSGe HI &S /A7l A

2 J7FEAAT (Lee 5, 1999). =3 75 FEa2 92 A8o] slon HYgrsadx
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Aoz deA ot (¢, 1998). & A+
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A2ddeyd 9 79 A5 =2 &4 2 AF

wolg MUgE 6047 AUEA FARA dehb] g, Gude] oo
Wgel Am A=s|o] 405008 vhehts] Algatl, @ wel ofsiate] Aol [
Gol e}, ol gel = Al wWehAE 20-30the] Fdrld] JEE A9E Atk @]
AW FAAY BEY Aol A5, A ele] 2ot slwe] wstd o] T4
o= MASA H Aotk (Y L G4 WP B GsEAE ATAAY AF

ox,

g =AMl A BFReh(aL &, 1991, ¥ 5. 1997, ©]. 1995, &A% 1992).
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2. x4 WfFe 71d AT

A Mg 71Hde EFE(polyol) A=Ee AbstH ~E# A7 FUkeE Aot
(Chylack 5. 1969, Beyer %. 1986, Spector 5. 1981). =AM ANA ZE8 2 HA2ZE Ik
o G FtE W § w7t SUtetH W 32 FAARE w2 F5dn. 74
A ¢tol] Eo]L P& aldose L E A0 & thAlAH(Hayman. 1965). 3 aldehydeE o
= 43 2 (sorbitol, galacito) & ZH3kA]7]E o] 49 AL
sorbitol @5 A& AT Astele] E7 E(sorbito)S At FE7F EAdstEn. webA

S7tebd EEgo] AL 229 A4S ETE FUksto] Sk A
thoolo]l wet FAA Wel AHFEstel Frtetal FAAE TSk AlX
7b op7lH WA wugde]l HX AT webA G A tiAbel Y 53
of 3l aldose & A AA7F HARAA R ApdE o] &
FxHo] A ¥ T Fadol =k

w3k EES AR F7kskd oo AEstel NADPHZE AR o] Abske S FEHAE
(GSSG)el & (GSH)®l =7] 918 F s NADPH7F Hdjx o2 HE351A ¥o] HO.5
H,0% 371 GSHO 502 OH @tz Aol S7hHaL ol Qs 4hsta ~Eq
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3. B WiZe AsA AL A

Z8& ARAA EFE9 AYE AdASE aldose AT AdAE 7t 7|0 E o]
quercetin, quercitrin, sorbinil, AL1576, TMG, statil, tolrestat®]e] aporphine 7,
benzylisoquinoline 7|, berberine Al Go] €& oy F2& wfjTo AFEHZA XA
aldose &9 a4 AAE FHE&ES FESE a7l €2 I ST ASAZ NEst

7] e FEREY-FRe Tl AT U

kA, Bk kiAol w2 A FEES E&stels A9 TlddA JPHA o
w3 #Zol 24 & . U # Ve dddTEs S2E AE v e e

okt #] 25(1) 41-6, 1994) = M X (Angelica dahyrica)®] 32 +=Fv}9 (byakangelicin) A
% (Arch. Pharmacol. Res., 17(5) 331-6, 1994)¢] aldose &Y Ea AAAZA o] &
7 ol ¥ A o] 9o &3} F& UXE(HEAFY, (181) 143-7, 1998) ¥ nl= <}
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Ty ddd el AR Ad=(H2)9 olgel #F sl A7 R NTAEAR
B

¥ 2-2-1. Aldose &9 84 A2 Y Lo aHE A= HAE

a7 AEY A v

A= %4 (Perilla frutescens) Chem. Pharm. Bull.

Osakaty st 2 -dH 29 (perillosideA & CO)A & 43(6) 920-6 1995

SIS W53} (Buddleja officinalis ) Biol. Pharm. Chem.

Kinkith st T2 1 = (luteolin) A& 18(3) 463-6, 1995

dE & 5 M (Corydalis turtschaninovii)® tuber Biol. Pharm. Chem.

Kinkith s} dehydrocorydaline 4 & 17(3) 458-9, 1994

) o ) i ] ek ezt~

o]l \{. o} Ak

S A (Salvia miltiorrhiza) 13(4) 458-9, 1996

o] Wollx HAE HerA(Carum copticum, Terminalia belirica 5 3H)e WY +4
9% 9 [RAslol &2 (Phytother. Res., 15(7) 618-20, 2001), B&7a48o] 9l 1

Y (Momordica charantia)™= 34 WUz oA & 7E(Phramacol. Res. Commun.,
20(3) 201-9, 1988) YEFH AL, =3 HAE T oF Goshajinki-gans =914 T W)
WA (Am. J. Chin. Med., 19(3-4) 259-63, 1991), Hachimijio-gan(*3}: Rehmannnia
glutinosa )& galactosemic MW Ao &E3E yedeo] @A wga(]. Ocul
Pharmacol., 3(3) 239-48, 1987) A& ¥ ZFFEA L dAtE S7HA1A =043 Ayl (Am.
J. Chin. Med., 14(1-2) 59-67, 1986) &¥& et} o - A5 AZ A A = Ao
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J. Nutr, 132(3)
5185-24S, 2002

=3} g W a7l Exp. Eye Res,,
black tea 73(3), 393-401, 2001
s ) N J. Biol. Chem.,
A= A3 A A A~ B 3SR (- 3 Ao
= A Sk (B-carboline) 873 14 275(4), 2455-62, 2000
J. Agri. Food Chem
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geue | StEAChIA(AA U, Aolg)

FEZE o]z} HlEHAC 9% wWuUd RE(Am. J. Clin. Nutr, 70(4) 509-16 2
517-24, 1999) 2 WeldCe Atz asto] o3k w<olW o¥(Int. J. Vitamin Nutr. Res.,
69(3), 146-9, 1999 % Japan Food Sci., 35(3) 55-60, 1996) % HIEFRHIE(Y I EIZH F)e] A
Az A2 3 WU B3 (Am. J. Clin. Nutr, 69(2) 272-7, 1999 2 Annals Nutr.
Metab., 43(5) 286-9, 1999)¢} zFo] HIE}HI 7} o] &4 A&c] Had #f vt = FAkst
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ol HAste A dxioltt Mg Fo whdAske fradtol #s M tH(Am. J. Clin.
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FHolBnR F5Eo| & o7 HItE
2) #710l& 24
FEIFE=Y F4%Y 71+ g9 Aste] Akl Uil T A4S 7
Zy LA F Ao FEte] ICP-MS WHo R A 232 % 3-1-19] YE
E 3-1-1. 7§ FEEAA F7o]2 ALY FF
FF FEE1 FE FEE 2
(ppb) (ppb)

P 7287.114 2338.145
Fe 52.092 97.949
Mg 2917.909 2539.755
Ca 3651.040 4236.649
Al 21.474 117.427
Sr 16.802 44,754
Na 348.040 138557
K 66680.600 30264.472

# ICP-MS ol 9]¢ trace elements 4], §aFo] Hgho = A H.

A A 919 & 3-1-100lA B npep Zo] 759 Az #H AFF FEFE DA
= HECFE FEE 20 Blste] POl FheFo] 3k ¥, Nawe 254, K& oF 2.2 B2
o Mo Ao HEe] Fex oF 2u), AlS ¢ 56uL ®o] diEo] e Aoz

ok

3 TEE A

TaSd B EMS vz AAdAT A oJEte]  ICP- AESWH O R ZAbe)
vk 1 AdE FE 3-1-20 YEHHATE FEFEES 9 ToA B Azt vt
Aol H]gte] Mno| 2 ~ 254, Zno] 1.74], Bax €%3] Bo] FH=AL Aalzel v]s}e]
Co7b oF 28], Cue oF 2v] Bol 3hfuo]l AATh 7 F-Hel= Az e H|aho
Cr}t Nigl gafo] tha Eokrh a8y A FF e Al Algtslal & Cd, Ph, U2 diA Ao
2 ool AL #F FAIY] oHe ARE TRkl A FTEH dh BFE7E 71FEA ols



Element ) o) (oD
A\ < 0.2 < 02 < 02
Cr 0.70 + 0.00 449 + 0.13 050 + 0.01
Mn 63.04 + 1.13 85.96 =+ 1.19 158.86 = 3.10
Co 0.14 + 0.00 < 0.2 0.29 + 0.00
Ni 485 + 0.06 887 + 0.04 3.95 + 0.01
n 26.68 + 0.37 2775 + 0.82 4439 + 1.96
Cu 524 + 0.04 9.30 + 0.16 11.04 + 0.03
As 042 + 0.00 < 02 0.21 + 0.00
Mo 0.87 £ 0.01 < 02 <02
Cd < 0.2 < 0.2 < 0.2
Ba 16.61 + 0.57 2069 + 0.15 12563 + 2.17
La < 0.2 < 02 <02
Ce < 0.2 < 02 < 02
Pb 0.49 = 0.00 < 0.2 0.47 + 0.01
U < 0.2 < 0.2 < 0.2

All samples were analyzed three times and data presented in mean = stdev.

@ 23t Bee E 3-1-39
ghakol 76.8% ol &

O, .0 F
< 3



¥ 3-1-3. FF FEEANAH W dF: ALY FF

AEEY) s H] 1
TE(%) 4.4
=A%) 0.4

Al 625

FuHEeo 29 Ao ool 22 A e
st (%) 76.8
4 #F(keal) 350.4
A (mg/100g) 7.10 LCP
LHE 5 (mg/100g) 70.2 ICP ¥
5 FE=° F4 ¥
7h F43E Ve 29

(1) TLC ¥4
TLC &4 Wil we} 55 FE55 418 23 phenold &4 saponin A5 &
do] we Aoz #AHQTE Phenol 44 EZE FTAAAE  34-dihydroxybenzoic
acid(DHBA)¢®} caffeic acid(CFA), chlorogenic acid(CLA), ferulic acid(FRA) 9] ¥ &Fo]
= vt o] RS FdolA Ba ¥ ARS3 dA gk webA| phenold EHE9 i
= ¥2 THlste] HPLCE o] &3 &4 =15 Sysiilh
(2) Phenol A =79 HPLC ¥4 =71 3
£S5 HPLCZ &#& 387 ¢ste] 10 mg/mle == &
E 89 10 5 FH3se] HPLCHPI090)E Alg3ste] A8 &4
ot 1 A3}, phenol 4 EZE0] 919 oA TY peak®E & i
nme oA peak® ] FHo] HMESJI retention time < 11t o, CLAE 254
nme| g A A FH S retention time 17wt Aoz FHEEGE ¥bH | 366 nmeoll

4 CFA®| peake] # Ha|¥ o] AAMES =, retention times 19&thel Aoz #A2E

LS
_
lo
N
e

T~

3 ol 2o A HPLC profile® & 4 At 5U3 HoR FF FEES 43 4
7} phenol A EAEo] FF FEEINAE & EEuo] &Y peakz #ZE 93 DHBA,

I
CLA, CFA%°] &5 l&& Sdstdti(ad 3-1-1, 1-2 =)
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g =5 R e s |

Z Luna 5u C18; 4.6 mm id. x 250 mm L (Phenomenex)
o] &% 2% oA EALY vl gkEo Fulf Al

& 1 ml/min

A= photodioid array detector® 254 nm, 366 nmol A =3

a9 3-1-1. 5§ F%E9 HPLC profile(at 254nm wave length)
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a9 3-1-2. FF F&E 9 HPLC profile(at 366nm wave length)

Tl wE AR Wt

=
Fuhre] 290 uE F%%9] phenol

(1)
FEUE A Fo Alzx1d oW A FE A ntE AQ), JpAF-9] d B o A
FEES AZ3] phenol A AES HPLCE A&3te] E435190H B 3-1-40]4 H9d
FEE9 4 A3, DHBA, CFA, CLA9 sheFo] =gk, H-9lo we} 7o 3ol

A
X
At 7FA F-9) o] phenolid AE o]
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AR AxF R0 Axsd e Ao AR wmd A3 Axshi BN caffeic
acid®} chlorogenic acid®] 3F#Fo] 7FAslal ferulic acid7} A HE AL AFsHTE A%
I A phenol’d 9] Fxo] WHIrt A ASZ AL HET

¥ 3-1-4. TEYTY B9 2229 phenol 4 A% &F
3,4 DHBA Caffeic acid Chl(;z(i)genlc Ferulic acid
RT % RT % RT % RT %
Al Z
Cazny | 1BO7TL | 0024 | 20873 | 0107 | 18685 | 1802
Az
(e | 11936 | 0047 - - 17968 | 0856 | 26.481 | 0.074
BR 11848 | 1437 | 19930 | 0110 | 17948 | 1.330 - -
L 11829 | 0075 | 19822 | 0041 | 17846 | 1.287 - -
(2) FEUFe Tl mE FE=2] phenol A A& 4

FRUR EF F bIF e A% AL 2, Bl AAT AGAH el AH @
AGA), HE F AR B 28 m AN EAA ATe AR S5 EFolA
27y 28-S A Z3Y phenol A AR S BXAE9h

o A, FEUTe 7] @e ESOA phenold AR Faol okk wgkort WA
o 2 Aol YAUTHE 3-1-5). &, FARcH= ZaA phenol 4 A%, 53 DHBA
o} CLAS] & o] 28 7 =kt (F 3-1-5).

¥ 3-1-5. FFYFY /A ZHL EFFH JHA HL EFY FEEAA
phenold EZ 9 &3 nu
3,4 DHBA | Caffeic acid Chl(;z(i)genlc Ferulic acid
RT % RT % RT % RT %
WA "o EZ(EA) | 11300 | 0749 | 19232 ] 0135 | 17382 | 0294 | — —
JhA we EE(ZA) | 11.201 | 0.893 | 19.106 | 0.163 | 17270 | 0427 | — —
TR B EZ(ZEA) | 11.848 | 1.437 | 19930 | 0.110 | 17.948 | 1.330 - -
EETARE=R| 11152 | 0736 | 19.033 | 0.229 [ 17210 1381 | — —
I ETARR=S) 11.106 | 0.114 | 18950 | 0.184 |17.162 | 0.834 | 25.765 | 0.035
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¥ 3-1-6°] AFdgol W2 FEE2] phenol A AR B4 A}E AASAL A7)
Zoldo| wz} DHBAS o] F7tst= Ae B3, CFA9 CLAS o= W3}
7F Stk 7HA1Y B A Sl 2 Ao Aol gles thAl s g1k
¥ 3-1-6. F5YHFY A# dxd uwE phenold EA9 s v
. ) Chlorogenic . .
3,4 DHBA Caffeic acid . Ferulic acid
acid
RT % RT % RT % RT %
7hA e ABEA) | 115 | 1.856 | 192 | 0214 | 176 | 1183 | — —
7EAl AL AQAA) 114 | 099% | 192 | 0.152 | 175 | 1.646 — —
7EAl A& AREA) 11.6 1.157 | 194 | 0178 | 176 | 1.977 - -
7HAl AL ABEA) 11.6 2183 | 193 | 0161 | 176 | 1.469 — —
FHE 71 AHAAEA 1, 2 A= AT A wE Mdd 659 SEF
7HA R 95 E ¥ Wol FEES AFEEY phenol 4 S vl BT X
3-1-7l A9} o], 34 A EFo| A DHBAY 3F#Fo] wroka 62 A3 %< DHBAY
shefo]l thAh Etou) FFo mE AJEe Aol= vmg ow PHriEth CLAY Ex

(@)}
ofN
Lo
2
e
el
o
=
o
[
X
2
o
N
5
rr
2
o
Fu
=
fuj
b

)

£ 3-1-7. FFUF9 $5FF°] W phenold =29 FF v

ARz 3,4 DHBA Caffeic acid Chl‘;‘i’genic Ferulic acid
He RT % RT % RT % RT %
34 116 | 0750 176 | 1316 — —
41 14 | 13% | 191 | 0104 | 175 | 1.143 — —
A7 115 | 1773 176 | 1614 - -
56 115 | 1854 176 | 1494 — —
62 115 | 2439 | 192 | 0125 | 176 | 1637
69 115 | 1680 | 192 | 0127 | 176 | 1590
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) FEFEEY £ A3 A
F5Y FEEUOMRHFHES &u) FE=WA 9 %o Chloroform%, Ethyl acetates,
Butanol=, £=09] 47}% %302 o] FZA}slg ).
(1) Chloroform & 4
59 Chloroforma & W7o TLCE A3 A3} ferulic acidst A &do] #3F
Ho] ol oz AUt F52 ChloroformZ 2 Wulgo] dist &ado] 714 £ A
o7 g9
TLC
¥ o]

O

glorm g Column Chromatography®-S o] &3le] 2719 ZFoz Hgs9a

droogo X

A& 53lo] phenol A &4, 279 flavonoid &3 18] 3 sapogenin A &9°] g

stelshsich.

>
ﬂl1° mlo ﬂ

S
=

32,

¥ 3-1-8. F& F%E ethylacetate 9 phenold A& T

3,4-DHBA Caffeic acid
- RT % RT %
5.453 16.44 9.402 1.21

a9 3-1-3. +F F&E ethylacetate ¢ PHLC profile

Corroni Clr l-. Ol &
l-a-'n-l-l.ﬂ-v-: FELEEMEraLa
-
-

:r.u- ‘/i’
- "_if

(2) Ethylactate = ¥4
F29] Ethylacetate=< HPLCZ &3 2 x7stol|A] 248 A3 DHBAS 3aFo]
16%0°]7¢5ls EelstArh($1¢] & 3-1-8, 1¥ 3-1-3).

HPLCZ=Z
o] &% 1 ACN/Hz0 (15:85)--->ACN/Hz0 (80:20)(70min)
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column : pbondapak Cig (3.9x300mm) / 40C
A< UV, Vis 254, 366nm

Flow rate : 1 m¢/min

¥ 3-1-9. ¥F F=E butanol 9 phenold AE T F

Gallic acid| 3,4-DHBA Chlo;((:)i(gienic Coumarin | Hesperidin | Quercetin

5% |RT | % | RT % RT % RT % RT % RT %
BuOH
< 658044 |10.14 | 017 | 13.69 | 1.78 [ 21.30 | 0.06 | 22.29 | 0.15 | 25.96 | 0.07
a9 3-1-4. ¥% F%E butanol 3¢ PHLC profile
Lerrent Chrommiogrem| sl
S N B S L R A LT
- l_
T
i |
Jp
5] ﬁ;‘r
.
¥
- __._;"E 5
|
" - S
#| ¢ 4
o -! ] l..'-';(rdl F
] i
E i-ﬂi E T * ﬁEEE § ] =l 'JE
u L] 3 i | = '-'I

(3) ¥5¢ Butanol &= #4

TLC®} HPLCEZ #43 Ay, 9o ® 3-1-99F 2@ 3-1-4°] el npel 2ol
DHBA, CLA, gallic acid, coumarin¥ %

2 HsA o] AEHUY. F59 ButanolZE ol

= chlorogenic acid’} 7F4 ghaFo] =kt (1.78%).

AN

HPLC Xz g3 Zrh

o154

1 2%acetic acid : MeOH = 10 : 0 ———> 2 : 8 (30min)
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column: pbondapak Cig (3.9x300mm) / 40C
A% UV.Vis 254, 366nm
Flow rate : 1 m{/min
(4) F+5°] ButanolZ
F59 ButanolZ=dl&= A3l @50 H3 Aoz delx] 9= chlorogenic acidE 4]
3Fo]  hesperidine]l W quercetin®} #Z-& flavonoids7} €& 3Hf-H o] gt} ol ARE
dubd o= ikt o] e EHAER dElA rh
(5) 71E}
7 9o 759 Butanols ol $frEol dE o2 #FE saponin S s 9
3} Column Chromatography W (silica gel column ©]-&, ©]%4 CHCls: MeOH : H:O
= 52:28:8)% o]&ste]l AAatt 1 A3 F59] Butanolds Al /e & o ® ke

0 3Fsa 1 4 3 WA 256 saponinel FfEel Y AL TLCE #HeIsHa

o
flo

== 5AS syl sl TLCE ol&ste] w43 23 dlsd 24 v o
24}

HPLC ¥4 =3

ol 57t 1 2% oM EALY} w kg o] Fhul A] 2]
Z+el © pbondapak Cis (3.9x300mm) / 40C

4 1 m{/min

A3 254 nm, 366nm (photodioid array detector)

I A FEE+= 34-dihydroxy benzoic acid, caffeic acid, chlorogenic acids ¥} Z-&
HEz4d =40 gF5o a1 FEE FJHE HPLCAA AFeo] &olstnz FHFFEEY
A EJHES=Z 34-dihydroxybenzoic acid (3,4-DHBA)E AA3sA 3 o}t A Z oA
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phenolic compounds #2418 %3}9] data baseE =431 DHBAS HA %S HAF o] A
% BEZ9 gHF oz A

w2k, F=2]2] DHBAS $t3s HFAd3 oz A4t a9 AZ2 7 data bases
TF=3te] Azl ey @ oaldose reductase YA A S Hol= AMEE FolA HA DHBA

o stks VFoR MAAY L, I §HFE HPLC 44 ¢ st DHBAZ 1.100% %A t.

2. 7§ #2389 7154 A7
7. A7

1) in vitro aldose reductase inhibitor &4 =4

FTEFEEY aldose reductased] e ICs(E A9 A4S 50% AAAZIE F%) #e
=439}t Aldose reductase 4299 ZA)+= Hayman(1965)%5°] AF-&3 wiS ot H
o A=E HEsto] A3 3 T FFEAS 4 T, 10,000 rpmo Al 2087 YA EE 3 A
THORE A, E4F EFsta v ATHAS FA AP ARESIAY 70 Tell B

Aldose reductase &4 Das(1985) ¢ WS wel s, A E23 &
A <Y3 10mM DL-glyceraldehyde, 0.16 mM NADPHZE 0.1 M phosphate bufferel £33}
o] 340 nmol A 5%t 1% Ao R FHES] FAES FAStY] dxT gAgHdoR
st FEEY TE doste] HUbekdw a4 A Hlwskith #8489 FEE
& & W84 1% oWt HEE DMSO] o] AR§-aFitt.

2) in vitro FAtst 24 A

FEEY H0:9 AtsNtE S AAsts A=E 53 HFA(ABEDE AR&ste] #2aksl
t}. Birks 5(1989)¢] Wl wa} ChemiluminescenceE ©]-83] =433tk 0.6uM ABEI
¢t FEFE 200 = polystyrene tubeo] i 35% hydroperoxide®t 10 mg/m¢ micro-
peroxidaseS Z}z+ 1:1002.%2 3]A 3t luminometere] A5 T3kt 3Fsturgof o3k
o]l 7= = Berthold luminometer(LB9501, Clilumat, Germany)ol <&l 7= % At}
o og] F=E AREste] Ha0:0 AFSREES 50 % AAldts w25 T8kl @ ‘éﬁﬂz
EZ 2 ascorbates AH&-3FA T

3) ex vivo "= S

180-200g 1 +#H AF(SD-rats)E CO; gas® 3| AAIZ]l = vt2 G5 A =3

LMo Yol HA] 2= F posterior approach W (Spector 5, 1993)& o] &3] AA

m{

y
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sloll Al AM=wks A& shalh. M199wi Aol & ar Al wjE7] ol A v FalH Al A5 2443F
S EFHA G2 FAAE AEst7] 918te] Tumminia 5(1994)¢] ol whet wfA]
@l FE(Lawery. 1951D)E SAsHA AL olw 7 pg/me ]3] FAAE AMEsHAl FokTh
Aol 20 mM xyloseE 2o vlstd 9 Alztel Wej7t A7) 7] AlZpsto] 2443kl = 5
A WU FAS AT F AN 4BAIRFlE ;M=) Nk Hwol whvrgo] Py

At (¥ 3-1-5). Image pro-plus 4.0 A2ZEYol7t A& A EX7Z o]&s] CCD
camera®l] 23] A3 FAA o TEHEZE FJAG Qo] w9 gtoz Fslo] wlhE AA
q

AeZ Yo FEE] Mg oA AES xAsk7] Ystds Adz =t 34 7

a9 3-1-5. AZE9] ex vivo W F

M199 media®l 20mM xyloseE 718t AEE A=ZE 482 7F FoF 51 A

O

PR G WYFe AR IS A

pud

gul

Bar Ohr 1dhr
=G rade o =rade 1= wErade I=

. o _
4) in vivo Bx4 WU 7 FEA4Y

659 ¢ Spraque Dowley HE=E vlo] O A =] AAN(A 7| =, thetdl =)o A = to] S
X171 & Streptozotocing 60 mg/ml &Fo 2 13 B FAstn 598 AHRe & mg A
el A HHS AfHs] S FASATE olwf 300 mg/dl o] n¥FS dozl FHAwrk
= AEdte] 3 groupse AR 72 v 2ol FEEES TSt dxae &
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alil
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g

ke
T
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oo

N

3, 309 sucrose

S

g

s
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om Hojo metA s FAHCR fFolTk Afo]E HolA LSkt

Aol F5F 9 A7 AF(EAE, ¥ 3-1-4)d we}, 7FAE- 94 phenold A& ¥
Fol =1, ALY & HoAME e 75 (FAEstE 3 aldose reductase €4 A
#H)e Bolnx 7HA F9E AV 4E YRR AMgsts Aol 3 Ao Atrdth
o] FF59 €2 HAR o]&7X7F 232 w871 BAR vt FHFUFY A= &
A &&FHL YA FoerE AEFHola A B FH ALAAE 7HA F99
g8&o] A Aow AdHuR ojFof Aedyd #d APES FYsted o= 7HA

R9l9) 258 AHgstarh

2) in vitrool A FF9 FF5E YA A
FEUW A = g3te] FHEUF TRl mE in vitro AYEY AIE F
stk AA, vel ZRA7E AL 53 HAIE B FES vastAdal B4, well A
A FEUHFEADS 7Heed AR FEUHFEFAE dlugdon A, 9F 5
o] e HuAdPS FRstAT mpA o R AAAF G At e T FF
= ARgSte] Aedd s AL 2 A3E obele] el YEhSdTh
71 7HAle] A gl AFH A7 whe e 24
E 3-1-110014 7FA19 B A gl wE FF9 zeoleh 74 AFHA 7] wE &4 9
ol s 3 & 4 9tk Aldose reductase &4 GAE -2 7FAl] Bl A Foluh A FH A7)

of wel, 1 Aozt wmetqm, Fakstee] JolHNE NS Bn Aenris 2474

i
o
>

w2 zol7l & Ao YEWt. FEUT I (Araliacea)dl &3t HE TFY HAE FE
BS AFxsy sde &4 AFS S AF aldose reductase &4 AAEHLS FHEUF
— %

2

I} FARE FEom yeiwal gakstge] QoA s Feu FE=ol d5e] 4%

A AR A4 #EF W& FAE AT AR B4 A

4 AIE 3-1-5)1A 7HA gl= FFH 7HA = FF ¢l phenol 4 Aol Zpol7} ]

H A g4 WdAx d Zolrt gle Ao yetwth ey A9 F A4

£ vt S wl, FA A phenol’d o] 207k =okd Aot frAbstAl Ads S
453 (208 o)) wL S BT

At FA e kst FANAY Aole AES AW THACAA wel dS d W, 2

Wats A HWA gas 22 AA o] AE YA, aldose reductased] A

= "R FarsE S walshs ojudt EFo] wWol Aol A £ USS AAMS

weba &3 urhs 2AE ASshe o] ARG FAGE WHoR Pk
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E 3-1-11. T8 FF FEE9 AIYEA ICs D)
aldose reductase A &4 2 43 FA

2230 25 i 824 Aldosei reductase
(ug/mb) A &4 (ng/mb)
7HAl A& EE(EA) 795.6 23.6
7R B2 3 (EAD 1507 21.4
Al BE FE(EA) 25.1 31.7
Hl L U 1 387.3 17.0
Hl 3L U 2 >1000 34.2

) sl o A g
1, 2, 334 FEQo] sakzlE e gddl o aldose reductase FAAAHE Fa Ao

= YeEstHE 3-1-12).

¥ 3-1-12. AZAFo B FF FEEY AYLEA (Cs 7))
aldose reductase A &4 2L 43 FA

- s - A3 A4 Aldose reductase
FE2EY FTFH _
(pg/mb) AA A4 (ug/ml)
A 2 A 175 36.7
TR A A (13 A) 16.2 17.7
TEA A REA) 23.3 10.0
7IA A2 A(3AA) 155 39.0




)

ol
rr

A A aelm wAYe] FH A% 20 AgSE o] BYT Ao wuw

¥ 3-1-13. FFUF A% &5 FFTY A4 (ICs 3)
aldose reductase A &4 2L 43 FA

orzzo x3 kst &4 Aldose reductase
TrEes e (ug/mt) AA &4 (ue/mb)

34 154 31.8

41 9.4 25.2

47 12.6 254

56 157 25.2

62 14.2 24.7

69 10.6 30.3

3) in vitrool A FE= F71&H 8o YLy A5
FHe FE=UHARS FEE)E #7188 SA4S &8ste] chloroformT, ethy
i Zpzke] Fge tfste] ikstE
3-1-14¢ ¥t 29 F
chloroform¥} ethyl acetate & & oAl 73t &akslelo] # &S 3, aldose reductase <A
X % chloroform &3} ethyl acetate =ol A 73}
Chloroform%°l &= CLA”}, ethyl acetate Tl DHBAS CFA”} Z128]3 butanolZ°l
gallic acid7} ¥ol F% AW phenol A dielAaL, webA F4kst G3= EEolA iy

2 3 ek

E 3-1-14. FF4 FF FEE9 AL (IC50 7)
aldose reductase A &4 2 A3 A

2239 25 Fis g4 Aldosei reductase
(ug/me) A &3 (ug/mb)
chloroform 6.3 12.9
ethlyacetate 7.2 29.2
butanol 40.2 52.1
water fraction 96.6 44.1
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E3lo] FFYY FEE3 chloroform?, ethylacetate=,
A AHRE SAHSIT duj ol TEH

TSR A sz Mgy Fgo
]

HA o] YTHE 3-1-15 #F). Ethyl acetate SANA %= WUg P9 AAx37 oa 47
o] Flot dnt F 23]7 steroid A Wl Go] FAHES AT FAksta At g4
3} aldose reductase E37F S8l AW ethyl acetate o= WU IS XAA I =
dol A fiEold ot steroid 4 EHol 7 EUE R A

W) webd F59 Chloroform%< column chromatography®® (Silica gel column
o] 4, °o]%4 : CH2CI2: MeOH= 7:3) o= 27] =(C-1, C-2)o.2 o] A4S xAeY
o2 Ad F R 28 FolA 1H 8ol 025 mg/ml FEONA 36%7HA] EEEE
AR (o B 3-1-16 F=x). 3, §FIE49 &3 chloroform< o] W
HE FAN 7= Adet s

ks

B

SE

fo

¥ 3-1-156. &5 FEEF £F9 ex vivo A= 8¢ AFgA
xyloxeZ fdd WU A= £ HE

1lmg/ml concentration 8= percentage of control
Xylose 58.7 100
Xylose + F+&%& 44.25 75.4
Xylose + Chloroform < 42.1 71.7
Xylose + Ethylacetate & 60.9 103.7
Xylose + Butanol & 61.7 105.1
Xylose + &w|F& o] 534 91

_49_



¥ 3-1-16. & S22XEFTY 49 £ F9 ex vivo A= |G AFAA
xyloxeZ f3d WU A= £ TE

6

7

8
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& = (mg/me) igx= percentage of control
. Xylose 75.3 100
. Xylose + Chloroform <, 0.5 61.1 81.1
. Xylose + C-1, 05 64.9 36.2
. Xylose + C-1, 0.25 48.1 63.9
. Xylose + C-1, 0.1 7.2 102.5
. Xylose + C-2, 0.5 574 76.2
. Xylose + C-2, 0.25 63.5 90.1
. Xylose + C-2, 0.1 78.1 103.7
a9 3-1-6. F55 IEEEXEFT 2 Ayl 89 x4 AW FA AA 29

--

«:1% 3-1-69 1~ 89
WEE % 3-1-179 W
o o



Sh
5
S
<
o
off
d
nx
a1

ARoA D W B A A+
Streptozotocin®. 2 Yx=7F ¥ SD H=(300 mg/dl A=l n¥E)d F5F FEE
AR 107 Bt Foetal nHAR vF F A=E A E5h

P A A AEE #EsdY. 1 A3E ge(3™ 3-1-7)2 <

gk Ak Ame] Muie] opZHAN FES BT F
ol Atk F5S 200 mg/kg A TFAE Al 1A
A o= o)t Ar(p<.05)2 W Aol A AL 400 mg/kg
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29 3-1-7.in vivo STZ f9& G F=dX FF FE2E9
My g4 oA a7

gt FoleER e i ZAX =1 (in vivo)

400
w
X _
o
~
=)
<
> 350
ko)
o
o
o I ‘{
S 30
>
B
c
(0]
o

250

== Al Alglort

7) in vivo T=A M T WS dd A AT
1=

ol T BHE] 22 A T st dyTolnR T AYddE g

371 glstel Wbzl wdE BRI
STZZ Fx7b Fd SD R=(300 ng/dl A= RFPAM FF FEEG00 ne/ke,
600 mg/kg) e AT R Fue HEdte] uAYN F 27 Hehol=F 4

<)

WS FAMSte] gk dAH A gt ERAEES gotste =wS 5 CTL
of FA3 ®le} 7ol ONL(outer nuclear layer), OPL(outer plexiform layer), INL(inner
nuclear layer), IPL(inner plexiform layer), GCL(ganglion cell layer)®] 55918 HFHo =
HlaEA szt skitk A@ A3 CTL Hlste] STZ Fwae] de] 77 2483
i, YA A B, P-C w2 STZ Gxarel BlsiA & HAad A3go=m vy
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wekA ok e AGCFE —ir% 300 mg/kg), B(600 mg/kg)7t ool #ES e tha
a7 d8 Aow AZAEY positive control(7]EFE) o+ FA] 2F7ke]l a3t AL Ao
2 HoY. ey, 7Hi1]Z_ variation®] T4 Q& Holm=a mRE=23Fo] QFHrh (Scale
bar=50 ym)

a9 3-1-8. in vivo STZ & @& A=A FF FEE I4%4F A a5

B o™ up--'-. “d"-.-.'-tllhi‘:*.-

e

8 Tu® dt Awe] Fdw & HAF AF
T FEES IHNELAR oto AFEREAEFS 27HA netEdth s AlEst AT
ol ARRZFAEFOZM conceptd} formulationeS A A|EATE A= FF 37
3 aE AT dxy Xs BE 2 FHS i f3 A Felr E kA= <
T 7S FAANIIE SFIEAFoltt
TR BxA Wl oA 294E

S #E8E Az AAEL wEALCIYe] A
stk ATgel MMl Qi Pel weh STZE Asol FAbste] BuE Fudg

3-1-9A¢} BZ uebth

, STZZ 89S F23 M 45, @+, Diapro F9+ 1 & 29
S 460 ~ 500 mg/dl & TFFztol F93F zol7b gl oy, 1297 DiaproE
ogt &9 d9& Diapro 600 mg/kgoll A 342 + 113 mg/dl &2 =01 +
152 mg/dDel ®sle] €53 ©& dGS FAEAHTY 3-1-9A). Diapro 600 mg/kg<
Folgh oA RE JRA(AE)e] do] o= F2 AdE dATHaE 3-1-9B).
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29 3-1-9 (A) Diapro® 83743 &3 (&4 vl)
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>
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(mg/dl
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]

200

M —

100

Oday 12day
Diapro §01 7|2t

—e—HA - -3
—A— 300mg/kg&! & = —=— 600mg/ koA & &

¥ 3-1-9 (B) Diaprod] 89743 &3 (MAE vlx)
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500

\\\‘
:\\

300
” H\K
o
\.

200

—~ 400

(mg/kg

100

Oday 12day
Diapro £047|2+
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2 3-1-10. Al A7 1008F FxF &z T Fo

4.5

4

3.5

3

2.5

2

1.5

1

0.5
0
Q N oV 0D o™ 9 6© A 0 O O &N U O ™ HO O A DO
D7 D D DT D DD D DO O QOO OO
NN RPN N AN N N N N N RPN RN N N N NN

27 nard W EANE www.cde.gov/diabetes/statistics/prev/national/table8.htm

geee 49 RARAR w1980 VA% - JPAU AR A olehu
AZAA REAE G ARAS Bgat Mg FAT 174%, AT 244%0] 90
W, E 384 APEA] 9% Fuy F3E2 2ARYEY E 3-1-17404 2 sl
2ol 3040149l AT F 1067%7 A2 Fohd G BY71F FEA AYH 126 ng
/Al oldow zapsglon wAe) gy BR71EA FHA AYA 140 ng/diel 4 g
St 304 4ol QT F 674%7 FRWBAZ 2AHUT o] EAIAE & & 9

[e]
ol FmuE Za = 104 o) @A (FEA A 140 mg/dlo]d) T ASAo=
S WA e AR oF 31.7%( 2 ~37.0% (Aol AuA FES & 5 Uk

FE Fuwg Mg A % ARS ABHES Foel GFL WAL a2xE A
Gu @A £ AR Wy B g, x0T £ D FAE, /B AnA E
E AAE EARTG 2% 193 JUHE ol B Aotk E FFSUAAE P



B Aol wlg A3 AlEstEo] lol MAAR] = Ak ALEH A FIAE
aelm vhel oA s AbEe] e FHe Fuw ¥ 1 FWF g x %6}04 L
BAS WHola gloy opA7A Fme] BE FAe art g A5A e AL
ofytt. 53] dxAd WlEdS A% ARACE AlEHR dV]E shARE R A U
27 B3 Aoz dA gl
¥ 3-1-17. A, 94%8¥ =¥ & (19989 % 7|F)
el %
A A T S
THEIET | vEEY | ¥HEDY | ¥HET | vHEY | ¥EHEQ
>140mg/dl | =126mg/dl | >140mg/dl | >126mg/dl | >140mg/dl | >126mg/dl
1041 o] % 4.70 7.70 5.20 8.43 4.13 6.85
304 o] % 6.74 10.67 7.54 11.78 5.79 9.38
10-19A4 0.55 1.56 0.56 1.71 0.55 1.37
20-29A4 1.96 3.77 2.05 4.05 1.87 3.49
30-394 3.81 6.46 4.50 7.76 2.68 4.02
40-49A 5.09 7.85 594 8.81 3.64 6.49
50-59A 11.46 17.54 13.15 19.92 9.13 14.37
60-694) 9.94 16.26 9.41 16.06 10.34 16.42
7040 o] % 10.34 15.72 12.07 15.80 9.20 15.68
A3 RAEAR 1998 F A7} - A e AR 14, 1998, 12
(2) Aol 54
AA G FHSo i 2 A5A AP Ao AAAReE AEstE AGdAE
ol AAAS AwjstaL vk AV 2] AEAMIAIEClE AAA t=F 7<)

Pfizer, Eli Lilly, Bristol-Myers Squibb & @3l o5 97kst A7 S8 dA
A mARAE & ol&dtd AAAGS Auista Atk HiEstE AFPAe dE2=
NovoNordisk F©] lom ojelgt Al AujFxe Ag74A9bE e M2 Bl 7%
3 A ATE F3 = RDFAY A vlolewlA JAEe] At o] WA
59 thx A2l d &+ Calyx, Diabetogen, Mitokor S©°| Uth FH A Fr7|g wolAE
AFAE AEH R 2817 Q8 Zlsts A W A7EES Asteke @ o
= Azs =

g A AteledlA 7| Ee] Ves &85ty A& FEUAS de A

Kalorama Information Inc, USA(“Diabetes and Diabetic Complication in key world
markets®, 2002)9] X i wE2W P2 FSHAA LG9 AA|u|ALe] Flo] FAE &
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TAZE Al ke Abdolth. AA AlFol= MUl AAAl= ko] &% oA wEE
2aE A Fstar glom E ATVIZE Folol QoM HAe]l R E A= & T
glek. ol wla) 2 AF2 HAd=olM FEstol A7HA =AM T HuE
of A aIet Fastg o] Aol FElo] e £ SAMAAME A7 il
webd 2 Aol EAE A AlOlAM FEE ARAE s dArd ¢ S Ao ®
AAAFoRA oxo 2= 7ted Aoz Helvh

SR e = o B e e R s P
Fdol AA AFstEI dtkeE HE 2 AFAA
Belth ®E 3-1-18914 ®W -2yt 654 o]/de < .
ol Aol W2 £r 2 o} 2020l = dAle = A 2812 13.2% % SojubA Htr)

el g AN T 3-1-11614 ¥ 5 glRe] w4 WugRAs AA FAS A
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of A& AL glrk ol el AS 654 o4 A Awk ool wiugHAe
= v=@A¥EEAMME CDC (“Trends in Vision and Hearing among Older Americans”)2]
RRANE S2AL F g dold. Bl IUEA 498 S80] JEE AnaA 44
stal 538 S5 9 JAEREAFY AHH|Fo] F7Hg] we #ES Fojrta e A
L e Frket #A7E Aok

£ 3-1-18. e} 654 o8 =" AT Fo] RS R
A= Eaikn 654 o] 7 T34 (%)
2001 47,342 3,979 7.56
2005 49,123 4,253 8.7
2010 50,618 5,032 10.0
2020 52,358 6,899 13.2
2022 52,536 7,527 14.3
2030 52,744 10,165 19.3
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® 3-1-20. $UF 404 o4 A - AR 7 MG S5 24

w9l %
A A A o 4
AT | W5 [F3E| AT | BAF (R AT | BAF [¥E

40-644 | 13,055,930 (1,146,343 | 878 | 6,506,901 | 450,808 | 6.93 | 6,549,029 | 696,535( 10.64

65M1e]4 | 3,373,674 | 357,609 | 10.60 | 1,288549 | 106977 | 8.30 | 2,085,125 | 250,632| 12.02
Al 16,429,604 |1,504,952 | 9.16 | 7,795,450 | 557,785 | 7.16 | 8,634,154 | 947,167 10.97
s KTTC 374
F e NTY oA f9E P
E 3-1-21. 20019 =94 WY @ FuPBA LFFALA

w9l A, 9, W

g [47A5 [ARds |FEands [adden g [Faden g [RaFeln

=4 | Hd 112,334 | 393,331 350 | 110,053,606 979.7 | 91,593,202

g | ok 239,094 | 1,184,029 495 3,962,351 165 | 2943115

ded A 40,882 | 965,005 23.79 37,424,238 9154 | 29,799,071

nojzA | 2 | 4,259,809 |15970,908 375 | 102,080,541 24.0 | 63,460,383

Ty ok | 1,233,428 10,200,604 8.27 16,939,953 137 | 11,927,874

Eapay Els 67 934 1394 26,309 400 21,448

Al 11,771,228 (28,714,811 244 | 270,487,498 23.0 199,745,093

AR FNAZFRGAAEIEL, 20019 58P 8 FFI LA 2002
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60-694) 3,332,497 16.26 541,864
704 ©] % 2,113,881 15.72 332,302
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- A H 9 ocutter
- B e oA ]
<A AIZE D1 ke/h
(2) Hammer mil <2
- A ¥ ¥ : Hammer mill
- B %71 : 8mm hole screen ¥ T3] #E o] &3 B 7578 1750rpm
- AIZE L 100 kg/h

CEIAY  BAREES Bl st WARRY waved Fol HEHAE ¥

A = 5 Al(ke) = 5 A ke) & (%)
CUT 12 11.85 98.75
HM 12 11.75 97.91

HM : Hammer Mill& &}

o SRHY 27
Mw(F &7 F28%) = Wt - Wd / Wt
Md(A#7& F2%E) = Wt - Wd / Wd
@ Wt 53 Ao F5A (ke)
Wd: =9 FA(ke)
E 3-1-25. A RY TETF
sample tra sample before after moisture average
P v P (tray+sample) contents(%) (%)
A 10.1379 1.5226 11.6605 11.3020 23.545 93,597
(VD 10.3065 1.5563 11.8628 11.4953 23.614 +0.097
10.2504 1.5452 11.7956 11.4337 23.421 e
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¥ 3-1-29. 94 %F ¥4
FE% | brix | FFY | brix | A5 | brix | AXH H] a1
e 100 iﬁg—}; : 3(12%{;5 5| Atk 0 <§1%5;ir)
E 3-1-30. g4F TARAGAE F&
FETE FTETE Nzxr& Sl H] 3L
HM 46 % 13 % 56 % o 3
¥ 3-1-31. %34
FE=E brix TEE brix | A&8AI7F H] a1
HM 117.40kg 2 19.90kg 10 4h
HM17h #A]) 10 kg 1.4 1.2kg 10 1h 10kg filter
HM (A &) 24.30kg 0.8 1.25kg 9 2h
HM (58] ) 11.65kg 3.4 1.5kg 15 1h
¥ 3-1-32. FFTAHN wE 2&F4 &
TEHELE TETE H] a1
HM 83 % 17 % @
HM(17h % #)) 88 % 12 % ®
HM(A %) 94 % 5% @
VG 87 % 13 % @
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100%
90% ]
80% (] T
70% —
o 60% [ — [ |BFEEFE
b 50% — [ msEsE
40% —| [ ozzte
30% H , —
20% H —
10% H l —
0% ! -

HM HM(17H)  HM(RHE)  HVI(5HH=)

< Hold s5EHE Ul ol @ Adae w5AAAAE 12, uske] "Hd W
Atk Agges fEol & AAD & b BEBAe] Fasths AL & 5 v
@ olEAe OB A P3 BEH FHOZ 50, 100, 150 meshE o 7
g A3} 100 meshell Al -] ofzdo] AAHUASH 150 mesholl 4= FiHe] o] = Ho]
A Holeng F2 F49 AFE Aitsty] s = 100 mesh olske] o3ty o]
f3ht
©® GAFHAe sHTAeR A& A FAAde AHE HolFAoen FH
A= $5asd
vh) A xE7
(D Az
APRFAZ g ax7
AzxzxA Inlet 145C, Outlet 77~80T Inlet 150C, Outlet 110C
AZ=AZE 200 mé/h 1.2 kg/h
AxgA | ez o o] A

pump con : 1
aspirator con : 20 pump press - 3
heating con : 7
pump press - D
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2
N
L
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(2) 443
¥ 3-1-33. Az Azx85¢
Al 5 FE U T35 Wy Nz 528 Az &
o] T & 7l % 16 %
o] = &
Cutter JEEE 91 % 27 %
(F5dd) o] F & 81 % 4.0 %
JEZE
HEEZE 93 % 2.8 %
o] T & 7l % 15 %
o] = &
M dE=E 92 % 2.8 %
(Hammer o] = £ 79 % 31 % ®
Ml 20) HJEEZE JEZE 84 % 33 %
g 7+ H 96 % 3.8 %
¥ 3-1-34. B F A AZFAHA vX= 9FH 22 A7
Al = TE5Y brix Az T & 28 A il
HM 19.90kg 10 600g & 5
HM(17h% A)) 1.2kg 10 80g AYEH
HM(A ) 1.25kg 9 T1g AP RS
HM (58 5=) 1.5kg 15 185¢g AYEE
¥ 3-1-35. AZFAE AAAH &
Al B 2122 A NzETE | i
HM A 30 % @
HM(17h % #]) o sk 65 % @)
HM(A ) o sk 57 % ®
HM (58] <) o sk 82 % D
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(3)

¥ 3-1-36. AW Ho W& FFAS
A(DHBA) B(CFA) C(CLA)
A& e H) a1
RT Area | ¥%(%) | RT Area | &%(%) | RT Area | (%)
C(FD) | 10mg/ml | 11.3 | 32304 | 2.43 | 19.3 | 3626 097 (176 22602 | 5.05 & 4 (cutter)
C(SD) | 10mg/ml | 11.2 | 45000 | 3.45 | 19.1 | 4874 1.30 | 17.4 | 33103 74 =+ (cutter)
HEFD) | 10mg/ml | 11.3 | 28962 | 2.17 | 19.2 | 3189 0.86 [175| 9710 2.17 &2 (mill)
H(SD) | 10mg/mi [ 11.8 | 28605 | 2.14 | 19.7 | 3064 0.82 [18.1 | 9782 2.18 =+ (mill)
HD@FD) | 10mg/ml | 11.2 | 50542 | 3.79 | 19.1 | 6540 175 | 174 | 28371 | 6.34 TAMA)
HD(sD) | 10mg/ml | 11.2 | 50869 | 3.82 | 19.1 | 6500 174 1173 | 28337 | 6.34 TH(44)
a9 3-1-13. AxWHd wE FFHs
8
7 _
6 _
5 0OA
0\04 B
oc
3
2
R TR
0
C(FD)  C(SD)  H(FD)  H(SD)  HD(FD)  HDI(SD)
(3) %
O BANEE A7) AFY Aot Fhe] T GFS /NA wov Ax
Mol W Aol o] WaE FA v
Q@ FETANA HEZES olFE A&7t DAoA =2 FEEES
o AEEES} olFEnd Sredrh odd At ne, uge AN FE A
2 W5 5 dvks AAS G w
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a¥ 3-1-14. Pilot 7E A FZE 8

o
™

SEREEX

)

£ 3 (Hammer Mill)

8mm screen

)

- AL | 22 (1% AHe)
— [121C, 2.271¢, 30min

12A17F A

2ol % : 5ul5
o}zl Q ol
U A > | 3.4brix
FHel B 13}
\(2 U
¥ 7] 5 (714) 10-15brix
\[2
9 2
U
Ax(EFA=E)
inlet T: 150C
outlet T : 110T
pump press : 3.0

\/

Az FEE
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a3 3-1-15. AAE
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(1) A& % LD50%k (Tables 1, 2, Appendices 1, 2)
A A717E 5 AM T ES b B Aol A #EE ] gt weba SEe o
g 2 AgEZY LDS0#S 45 BT 2500mg/kge A3 sloz AL E T

(2) 9u¥k=A4 (Table 3, Appendices 1, 2)

A BE AT AA AP et oS #EE A gkt
(8) A=W 3} (Tables 4, 5 Appendices 1, 2)
AFSAA G5 B AgaolA Ag71t 5 AdAA AlsY 7 #EEHA

.

(4) ¥A A7 (Tables 6, 7, Appendices 1, 2)

FHRAANNE ¢ e AFTodA Sz ofdo] e 23S dFHA 43

FEwe] Fro Uit dy-Folel wE A4S 2AEH7] $18ke] SD Al
= 2000mg/kg o] & F 13] Aol gh 5 1443ke] A E,

(1) OECD(1997) : OECD Guidelines for Testing of Chemicals NO. 401: Acute Oral

Toxicity. Paris: Organisation for Economic Co-operation and Development.

(2) A1 F o] FEHA H(1999) : 4 F o] FE AP A A1999-615.(1999 129 2290) *o] o

SAEEANATIE.
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Table 1. Mortality of males (group summary)

MORTALITY SUMMARY REPORT
LIMIT TEST
STUDY : G02129

MALE
NUMBER OF

DEATHS
DAYS AFTER

DOSING

DOSE NO. DEAD/
(ng/kg) NO. DOSED 01 2 3 4 5 6 7 8 9 10 11 12 13 14

0 0/5 o0 0 o0 0 o0 0 0 0 0 0 0 0 0 0

2000 0/5 oo 0 o0 0 o0 0 0 0 0 0 0 0 0 0

Table 2. Mortality of females (group summary)

MORTALITY SUMMARY REPORT
LIMIT TEST
STUDY : G02129
FEMALE

NUMBER OF

DEATHS
DAYS AFTER

DOSING

DOSE NO. DEAD/
(ng/kg) NO. DOSED o1 2 3 4 5 6 7 8 9 10 11 12 13 14

0 0/5

o 0 0 0o 00 0 0 0 0 O0 O0O O0 0O O

2000 0/5 o 0 0 0o 00 0 0 0 O0O0O0O O0 0O O
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Table 3. Incidence of clinical signs of males and females
(group summary)

INCIDENCE OF CLINICAL SIGNS REPORT

LIMIT TEST
STUDY : G02129

SEX : MALE FEMALE
SIGNS OBSERVED  DOSE LEVEL(mg/kg) : 0 2000 0 2000
APPEARS NORMAL 5/5% 5/5 5/5 5/5

* : No. of animals with the sign/No. of animals examined

Table 4. Body weights of males (group summary)

BODY WEIGHTS SUMMARY REPORT

LIMIT TEST
STUDY : G02129
MALE

DOSE ANIMAL BODY WT. (Q)
(mg/kg) NUMBER DAY0O DAYl DAY4 DAY7 DAY14 Gain
0 1 153.5 176.1 208.8 232.4 280.2 126.7
2 150.7 178.5 203.8 228.6 283.8 133.1
3 142.8 164.3 191.2 209.6 264.2 111.4
4 147.8 174.4 199.6 220.8 276.8 129.0
5 1449 175.8 202.8 229.2 283.0 138.1
MEAN 1479 173.8 201.2 224.1 275.6 1277
SD 431 5.52 6.51 9.17 12.27 10.07
N o) o) 5) 5) 5 5
2000 6 148.0 168.9 201.0 2212 286.6 138.6
7 156.4 180.1 208.6 231.8 281.6 131.2
8 141.3 163.8 192.2 213.8 269.8 128.5
9 149.1 1719 201.6 221.8 284.0 134.9
10 147.2 172.4 200.2 219.6 284.8 137.6
MEAN 1484 171.4 200.7 222.8 282.6 134.2
SD 5.40 5.94 5.83 6.94 7.27 4.27
N 5 5 5 B 5 5
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Table 5. Body weights of females (group summary)

BODY WEIGHTS SUMMARY REPORT

LIMIT TEST
STUDY : G02129
FEMALE
DOSE ANIMAL BODY WT. ()
(mg/kg) NUMBER DAY0O DAY1 DAY4 DAY7 DAY14 Gain
0 11 123.2 143.7 160.9 174.9 196.9 3.7
12 1271 1499 167.6 180.8 208.2 81.1
13 1251 143.0 159.2 174.7 195.9 70.8
14 125.3 144.9 159.9 167.6 194.8 69.5
15 130.2 151.2 168.4 1756 192.2 62.0

MEAN  126.2 146.5 163.2 174.7 197.6 71.4
SD 2.64 3.75 4.43 4.70 6.18 6.92

N 5 5 5 5 5) 5

2000 16 1253 142.3 154.8 165.4 191.0 65.7
17 128.9 149.6 166.2 175.7 206.6 7T

18 124.3 138.9 157.6 169.5 187.7 63.4

19 124.5 142.6 158.8 169.4 184.7 60.2

20 118.0 139.5 159.6 1721 194.9 76.9

MEAN  124.2 142.6 159.4 170.4 193.0 68.8
SD 3.93 4.25 421 3.80 8.51 8.02
N 5 5 5 5 5 5
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Table 6. Gross findings of males (group summary)

GROSS NECROPSY SUMMARY REPORT

LIMIT TEST
STUDY : G02129
MALE
GROSS OBSERVATION FREQUENCY
DOSE(mg/kg) LOCATION OBSERVATION DECEDENTS SURVIVORS
0 <NO GROSS FINDINGS> 0/0% 5/5
2000 <NO GROSS FINDINGS> 0/0 5/5

* . No. of animals with the sign/No. of animals examined

Table 7. Gross findings of females (group summary)

GROSS NECROPSY SUMMARY REPORT

LIMIT TEST
STUDY : G02129
FEMALE
GROSS OBSERVATION FREQUENCY
DOSE(mg/kg) LOCATION OBSERVATION DECEDENTS SURVIVORS
0 <NO GROSS FINDINGS> 0/0%* 5/5
2000 <NO GROSS FINDINGS> 0/0 5/5

* : No. of animals with the sign/No. of animals examined
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¥ 3-2-23. AYAY 9A8A 24}

TR oED w9 A4 98%) Ads 4 4 ¥ x

680m B 7~15% 1 20~30% o BEF 0 AU SR gL
o 4-8) SR SR

° é%% N ig—%;l’ Zr‘lj/]%y 7HU‘I%"I7 T}]Ejy
x5

685m B9 7~15% 5  T0~80% o ZEF : 9dE AU A
o (4~8) SRR SR - 25 EHY)
- c2EF AR, B3, AN, v,

U AAa A3 T EE 418ke/10a® =kt

% 3-2-24. A9A EF9 olgety 54

28 71

2 o pH 712 FEelA A3l 8=
(1:5) (%) (ppm) K Ca Mg (kg/10a)

4 A 45 7.6 19 0.45 491 0.70 418

= A 47 10.1 22 0.44 3.02 0.43 398

) FA9EAE
AR AIA] FATFS TS BHue wel, 54 Bihe FA e s o] YE& ]
on H ASE %A AL *Ter) o]2Eo YA FAZ H}Fste Zlo] YRS
o] 83% % ¥il FHFTAHTG 5~8F7F Fdste] Fxeoto AFeA AEL F e 7HesA
Aoz FaFATE A7A = 7FSo
sttt EdMAIEC] AAH R d

o
-1 =
BH FES REar] sla Fue EL
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£ 3-2-25. 34 H3FF 95 2 4347

4 A A A
FEA7] drg  APY = F a dres Ad9d = F d +
(%)  JEAA  (cm) (wl/5) (%) AEAA (em) (/)
‘02 71= 56 1~-3 3.8 1.9 15 0~1 2.3 1.0
‘03 = 83 5~8 3.3 1.6 62 1~3 25 1.3
% AFd 029 24, T - 7FS - 2002. 10. 30, & - 2003. 4
w upEHE 0 50x50em A 9

AA AR AL A A = A el Theel, sAldlE el sk Aol AEEo] wokon,

F 3-2-26. 24 HAF BE 2 WS

& A + A

A7 T AEE 7 <A AEE 73 % <47
(%) (cm) (mm) (%) (cm) (mm)

AET O 40 4.5 1.5 13 6.0 1.3

02 e oA 47 4.0 1.1 27 5.8 1.0
i ol 53 4.0 25 40 5.8 2.3

oA 67 3.8 1.8 47 4.9 1.7

AET O 23 4.0 2.0 17 5.0 1.8

03 = noA 33 3.6 1.2 27 4.3 1.2
s o 47 3.8 2.2 43 49 2.2

noA 53 3.4 1.6 50 44 14

% ZAF AlB5FE - 4ol - 15em, #=7] - (1 ~2cm), &(lem ©]&})
% 21 A2 1 90x90cm (12,00052/10a)

AA QA HEO] AL ThE BHups Fel, 24 Bue Zhedl g Aol AEEC] %2



om, A7t Ao BE A5E JESO E g
1 FEstgdnh e FSAAE o 2R Awol EvhA B/, w7 5 WHFEY A
% wol ok WslE P ZFobh Hohtehd AW s HmE AuA B &

ol wol M mEHojop & Rolt dw AAA AESL gk nEL ALAEs}

daste] gxote] Aol A3 SHIA Forz AR HEAAA = AESY ASA
E2 Hol o]Z& o 20~30cm A7]9 BEES AE Ao f8E Aoz dAddr
¥ 3-2-27. BE AAF AE 9 AKEF
i A = A
BEA7]
3} A7) (em) AEE Vs <97 AEE Vs <97
o (%) (cm) (mm) (%) (cm) (mm)
50 79 575 129 67 53.8 119
30 93 435 9.7 80 34.4 85
‘02 71
20 86 33.2 8.4 93 20.0 6.8
10 93 225 75 90 13.1 6.4
50 90 51.7 124 83 45.0 11.6
30 90 33.8 8.8 100 29.3 6.9
‘03 &
20 100 26.4 7.0 94 19.0 5.7
10 100 194 7.0 100 9.4 54

* A2 A 0 180x180em(3,0007/10a)

245 deEelnZ 1999WF-E 1hael 2FAo] T
55 Anistz e AT WHE A1 oA A EE AAF ARG 13 A
£ Aolatne olFd RHE s 9

mEolut Hlgo] A £auA wgkoy &I Kol Axsto] 3EAFE G0

AFE FHEHE obd AAstel BB AAse] 255T AL An gt
& 3-2-28. F§ AAAN B FI4 (541, #9/10a)

% () =54 v x5 agitas
A 2 609 2577 775 1,802 360
oA ) 1,385 5,862 3,200 2,662 532
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