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of Korean traditional dish composed of various sanchae-namuls
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SUMMARY
(FER4F)

Chronic consumption of chamnamul (Pimpinella koreana) extract,
chamnamul-muchim, and sanchae-namul (chamnamul, daraesun (shoot
of Siberian gooseberry: Actinidia arguta Planchon), samnamul (Aruncus
dioicus), miyeokchui (Solidago virgaaurea var. gigantea), and
bangpungnamul (Ledebouriella seseloides) significantly decreased serum
glucose, insulin, and HOMA-IR in C57BL/6] mice fed a high-fat,
high-sucrose (HFHS) diet.

Chamnamul  extract, chamnamul-muchim, and sanchae-namul
significantly reduced serum cholesterol, free fatty acids, and atherogenic
index in CbH7BL/6] mice fed a HFHS diet. Sanchae-namul significantly
reduced serum triglycerides and increased fecal excretion of
triglycerides and cholesterol compared with the HFHS group. Thus,
chamnamul extract, chamnamul-muchim, and sanchae-namul improved
hyperglycemia, insulin resistance, and dyslipidemia in mice with HFHS
diet-induced metabolic syndrome.

Chamnamul extract and sanchae-namul significantly reduced lipid
peroxides in the liver and increased activities of hepatic catalase and
GSH-Px compared with the HFHS group. Chamnamul extract,
chamnamul-muchim, and sanchae-namul significantly increased hepatic
SOD activities compared with the HFHS group. Thus, chamnamul extract
and sanchae-namul/ improved antioxidant status in mice with HFHS
diet-induced metabolic syndrome.

Chronic consumption of daraesun, chamnamul, and sanchae-namul
(chamnamul, daraesun, samnamul, miyeokchui, and bangpungnamul)
significantly decreased serum glucose, blood glycated hemoglobin, and
HOMA-IR in db/db mice. Daraesun and sanchae-namul significantly
increased serum adiponectin in db/db mice.

Daraesun, chamnamul, and sanchae-namul significantly decreased serum
triglycerides and atherogenic index, while daraesun and sanchae-namul
reduced serum cholesterol in db/db mice.

Daraesun, chamnamul, and sanchae-namul significantly decreased total
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lipids, triglyceride, and cholesterol contents in the liver and serum GOT
and GPT in db/db mice.

Daraesun, chamnamul, and sanchae-namul significantly decreased lipid
peroxides in the liver and increased activities of hepatic antioxidative
enzymes such as catalase and GSH-Px, while daraesun and
sanchae-namul elevated SOD activities in db/db mice.

Serum and hepatic TNF-a and MCP-1 levels of daraesun, chamnamul,
and sanchae-namul groups were significantly lower than those of the
control group. Therefore, daraesun, chamnamul, and sanchae-namul
improved hyperglycemia and dyslipidemia in an animal model of type 2
diabetes. In addition, daraesun, chamnamul, and sanchae-namul
alleviated fatty liver and exerted antioxidant and anti-inflammatory
effects, contributing to improvement of insulin resistance and alleviation
of non-alcoholic fatty liver diseases (NAFLD) in db/db mice.

Chamnamul, daraesun, samnamul miyeokchui, and bangpungnamul were
low calorie foods containing low lipid content(<3%) and high content of
dietary fiber(>30%), minerals, polyophenols, and flavonoids which
provided high oa-glucosidase and pancreatic lipase inhibitory activities as
a potential of antidiabetes and antiobesity.

Drying of fresh sanchae caused decrease in health and food functional
compounds such as polyophenols, flavonoids, tocopherols, carotenoids,
and chlorophylls. There was no significant effects by the presence of
light.

The DPPH radical scavenging activity and the oa-glucosidase inhibitory
activities of sanchae were not affected by blanching and drying,
however, blanching significantly decreased pancreatic lipase inhibitory
activity. Drying and light presence significantly decreased the nitrite
scavenging activity. The anti-inflammatory activity of sanchae decreased
by blanching and drying, while light increased it.

The soaking in water for 16 followed by boiling for 30 min and then
soaking in water for 1 h was chosen as the best condition for
pretreatment on the basis of the sensory evaluation by professional
groups. Perilla and sesame oils were the best oil, producing the highest
preference, for cooking muknamul and fresh one, respectively.
Pretreatment (soaking in water for 16 followed by boiling for 30 min and
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then soaking in water for 1 h) decreased flavonoid, polyphenol, and
carotenoid contents, while it increased tocopherol and chlorophyll
contents. The DPPH radical scavenging, and o-glucosidase and
pancreatic lipase inhibitory activities of sanchae were not significantly
affected by soaking in water for 1 h (woorim), however, the nitrite
scavenging activity decreased and anti-inflammatory activity increased
by the pretreatment.

Heating for cooking significantly decreased flavonoid, and polyphenol
contents, and perilla o0il added flavonoids and polyphenols to
sanchae-namul. Carotenoid contents increased after heating, however,
their level was lowered by perilla oil addition. Antidiabetes activity of
sanchae decreased after cooking, however, perilla oil addition increasd
it. There was no significant effect on antiobesity and anti-inflammatory
activities by heating. Perilla oil added the anti-inflammatory activity to
sanchae-namul. The antioxidant activity significantly decreased by
heating, and perilla oil further decreased it.

The recipe for cooking sanchae-namul (17 dishes) was standardized
based on the correlation between sensory attributes of muknamul and
consumer preference. In addition, the standardized recipe for 10 dishes
with sanchae-namul (songpyeon, bindaetteok, milssam, bap, tteokgalbi,
yukgyejang, jabchae, fry, jangajji, eojuk) was provided.

Chamnamul, daraesun, samnamul miyeokchui, and bangpungnamul were
investigated as oa-glucosidase inhibiting and anti-inflammatory activities
and active compounds in these edible plants were identified through

metabolomic analysis.

Pimpinella koreana and Actinidia arguta exhibited significant levels of
inhibition and 75% ethanol extracts of these edible plants showed highest
a-glucosidase inhibiting activity which was comparable to the positive
control, acarbose.

Compounds in the extract were fractionated with reverse phase column
chromatography and the resulting metabolites were compared and
identified using LC-MS/MS through multivariated statistical analysis. In
Pimpinella koreana, chlorogenic acid containing polyphenolic fractions
were screened as main contributor for o-glucosidase inhibiting activity,
while flavonoid fractions including rutin and isoquercitrin was identified
as key compound for a-glucosidase inhibition.

The 75% ethanol extract of Actinidia arguta showed highest activity of

_‘|2_



ant-inflammation by reducing NO secretion in LPS-induced macrophage
cell and the active fractions were partially purified by reverse phase
column chromatography. The active fractions prepared from preparative
LC separation were analyzed wusing LC-MS/MS and the resulting
metabolomes were compared through mulivariate statistical analysis to
screen the key compounds for anti-inflammation. As a result, caffeic
acid and its derivatives, were identified as main contiributor for
anti-inflammatory activity of Actinidia arguta by suppressing iNOS
expression in LPS-induced macrophage cell.
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Fig. 1. Insulin resistance and metabolic syndrome.
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Table 1-1-3. Proximate composition of freeze-dried chamnamul-muchim
and sanchae-namul

Chamnamul-muchim Sanchae-namul

Moisture 2.4 2.2
Crude protein 22.9 23.3
Crude lipid 11.8 12.1
Crude ash 10.4 5.4
Total dietary fiber 39.8 47.9
) AYSE L AR
RADRGS HT 0heA0] QojA A} 25E U FUE 2A it

o oZ o © &

5
< 5339 271 C57BL/6] mice(n=28)5 +Usto] 1547t A7t §, HaH
2 =258 Y #oz2 Ur9tt tixE(Control)oAl= 5.0% corn oild} 65.0%

corn starch”} mgte]l Alo|(Basal diet)S, 1A|® - 1@ H(High-fat high-sugar,
HFHS) o Al= 3.0% corn oil, 33.0% lard & 27.1% sucroseS EZ3tst HFHS Al
o2, A}2 FHE2F(Chamnamul extract, CE)o]|7&= HFHS Alojo] A= #&
= 0.5%= =zt Alo|= &UE BEA(Chamnamul-muchim, CM)7-& HFHS Alo]

of 321x%t Ay=E F4A 2% 4%E A7IstY 12583t ad libitumC 2 A5ttt
FUE £529 L£E80] 12.6%0]22, Ao]9] 0.5%% Algste FuE: FE520
Y EAR AU=EZ Aol 4% F= £For Aluste gl sigdot. ozt
A AdE 225 AlolY 0.5%% Alsstil, 2458 Aus FAS AolY 4%
FFo2 AlFst, AUE Aao asd Fus £H(RY) 855 YlwstLA St
o}

C57BL/6J mouse] SlojA] 125 o]%; HFHS Ajo]S st 4% vl Qla’d A

, AMS TS UEWE Zloz BuEich A7IRE St At Aol 4N
2424 & 18] 8 39] skl Aol 4F AAIE=RRY 1237 At &, =2
, TEe AAMEHeR SIEART. FH2 3,000%go A 1527t €
= =stAaLl, Y FxRAS -70°ColA EEskelnt.
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Table 1-1-4. Composition of control, HFHS, Chamnamul extract, and
Chamnamul-muchim diets

Ingredient Control HFHS CE CM
Casein 20.00 20.00 20.00 19.08
Corn starch 65.00 11.00 11.00 10.49
Sucrose - 27.10 26.60 25.00
Alpha-cellulose 5.00 - - -
Corn oil 5.00 3.00 3.00 2.53
Lard - 33.00 33.00 33.00
Vitamin mixture 1.00 1.20 1.20 1.20
Mineral mixture 3.50 4.20 4.20 4.20
D,L-Methionine 0.30 0.30 0.30 0.30
Choline bitartrate 0.20 0.20 0.20 0.20
Tert-butyl hydroquinone 0.001 0.007 0.007 0.007
Chamnamul extract - - 0.50 -
Chamnamul-muchimx - - - 4.00

"Freeze-dried

= A3 20 oA ARUE9 AN i aut
C57BL/6] mice(n=21)5 FYsto] 15:47F AL7|17t &, A 2
2 Rt gix2HControl)o|Al= 5.0% corn oild} 65.0% corn starch’p Z3He]
Alo](Basal diet)S, TA|® - TS HHFHS)HFAAl= 3.0% corn oil, 33.0% lard
2 27.1% sucroses ZASt HFHS Alol&, &3 At
SN)OAl= HFHS Molol $2UE3 £3 ARUE 222
ad libitume 2 M Bat5ict. Alo] A7 A= RE 1257}
AL, 528 AAAEHoR Az @Y 1AM ~70CoA Byl

Aot
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Table 1-1-5. Composition of control, HFHS, and Sanchae-namul diets

Ingredient Control HFHS SN
Casein 20.00 20.00 19.07
Corn starch 65.00 11.00 10.64
Sucrose - 27.10 24.88
Alpha-cellulose 5.00 - -
Corn oil 5.00 3.00 2.52
Lard - 33.00 33.00
Vitamin mixture 1.00 1.20 1.20
Mineral mixture 3.50 4.20 4.20
D,L-Methionine 0.30 0.30 0.30
Choline bitartrate 0.20 0.20 0.20
Tert-butyl hydroquinone 0.001 0.007 0.007
Sanchae-namul * - - 4.00

"Freeze-dried
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< tail-cuff blood system& Ap8sto] A5t

Ao HAZ Belstel AolAlg RES A the, AR 1/32 AFstel A
ALE5t9itE  Maltase % sucrase 442 Dahiquistf oz, THEIA  Shefe
Lowrytiog ZH74satt 54 42 12 3¢ Fdig 71329 Yumole)= 1

(8) r=A9 AAMASHE, FFERLZ = R 4 aaA 84, 454
cytokines &%

F 2ROl AAMARSHE £4L Ohkawa =9 ®WHE o|&5to], thiobarbituric
acid (TBA)?} ¥FS-6= malondialdehyde (MDA)?Q] stekS =X513 11 HH Qoo g
= 1,1,3,3,-tetramethoxypropane (TMP)E AF&st3ictt 7F RAI9] glutathione
(GSH)9] = 3r&F& Ellmano| AJA|St glutathione reductase-DTNB recirculation
assayS Ar&sto] H4stth. FxA9] SOD #/d2 Sun 59 WHs HIYPsH =
AotFal, 84 & 1 unit2 Nitro blue tetrazolium (NBT) 7+A9] A sfu]|&0]
50%7F El= §49] ofo g Aolstyct. Catalase (CAT) &4 & Aebifioz =7Ast
o, g4 L 18 =90 1 pmole?] 7|8E EojAl7]= &§49 4ES 1 unitz
5199} Glutathione peroxidase (GSH-Px)°] &2 Lawrence & Burk9] #HI¥H O
2 EDTA, NaN3, NADPH, GSH, GSSG-reductaseES A7}sh ¥F2- FfoRS. o] &35}
of H,0, 802 F7lsto] WSAIAN NADPHY F¥E 242 Sttt 454
cytokineQl 1L-69] &% = ELISAYiOo=Z EA5I3rt.

(9) SAA=]
A3 Aats mean+SDE UERJQITH 7F 2710] S0l AR S ANOVAES A}85}0]
AAEFE 1, Tukey's testZ follow-up test2 AR5 CHp<0.05).

3) 2t

(1) 2AG- 132 AFE upe20 oA Au=s &3 2 AuE FA9 dA
8 et

@ g AdEn 2 Y FaE

HxEwt, HFHSW, CEw, CM9] A§2 A2 26.542.2, 40.1+3.8, 38.0+4.3,
36.9+3.9 go = UERHTh HFHSEY AlE2 tixdo v fHo=z F7tstlil
CE, CM#9] ®%& HFHSTI §oJAlQl xfo]7} giqict. HFHS;LQJ AEz7Hge
dxo] s foJXoz F7t6tda, CEL, CM$ AE571aFe HFHSZ 2 89
ARl ApolZt et tix+, HFHS, CEw:, CM<9] QOMM%‘E% FA A Aol 7k
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Q9T HFHSw] Alo]id%]a&(Feed efficiency ratio, FER)Z 7.77+0.97%2 L}
Eht, CE(2.42+0.66%)0]l vIsH Qo)A 2 Z7t5tdal, CEw(6.89+0.85%), CM-
(6.40+1.40%)2t= K< Apol7t AT

Table 1-1-6. Body weight, food intake, and FER of C57BL/6] mice

Initial body Final body Weight gain  Food intake

Group weight (g) weight (g) (g/day) (g/day) FER (%)

Control 19.3+1.6 26.5+2.2°  0.085+0.024° 3.5+0.4 2.42+0.66°

HFHS 19.4+1.8 40.143.8"  0.246+0.025° 3.2+0.4 7.77+0.97°
CE 19.4+1.7 38.044.3"  0.221+0.036" 3.2+0.4 6.89+0.85"
CM 19.5+1.7 36.9+3.9°  0.207+0.032° 3.3+0.3 6.40+1.40°

tE, HFHSE, CEX. CMgo| $ugh WAy 27 247} 14.2
29.3+6.2, 27.3+6.1 mg/100 g BW& UEpct HFHS#9] 2ugh
fxaol] ws] So”o=z Zrtstgn, CER CMze] Rug

HFHSTZ 2t fofAlQl Afol7t gilet. maba Fubzel A3l HFHS Aojz

Q=3 S20) 9lolA AFH AR SR FFL vlxIA Lokt
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Table 1-1-7. Epidydimal fat pad weight of C57BL/6] mice

Group Epidydimal fat pad weight (mg/g BW)
Control 14.2+3.3°
HFHS 31.7+4.4°

CE 29.3+6.2°

CM 27.3+6.1°

HFHS#9 &4 18 == 12.3+2.3 ng/mL2 A2 (5.0+0.9 ng/mL)oj B8]|sH
Soj”og ZItstgiv, CEd, CM+9 ¥4 Y =r= 77F 10.3+2.3, 9.6+2.1
ng/mLO 2 HFHSZ?T} Qojxjel zfol7} gigich. HEle x| o Ru|ge s
=O 2 kO] AlAJSIROA mubdof tigt A2 g AZstY wgAdAIE &/t AlA
A oUA] ABlE FAAIZIY BT
o2 §1r9itt HFHS Alo]Z uv|gt

A9 dfle €4 Y w0 2 ARl &dH
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Fig. 1-1-1. Serum leptin levels of C57BL/6] mice.

S 6.26+0.81 mg/g feceszZ THER(3.99+0.59
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Fig. 1-1-2. Fecal triglyceride levels of C57BL/6] mice.
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T HiE2To vlsl feRler Frtstal, CEZ ¥ CMT Y 8§ &
HFHS;LL} ARl Apol7t HMAD}. HFHSTH9]  AloJX|®) &4
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Fig. 1-1-3. Fecal cholesterol levels of C57BL/6] mice.

@ Uds 2 d=d AFAY 7iIdas, @9 2889 RA}

iz, HFHS®, CE#, CMs#9 dde  zZ7h 129.2+16.3, 170.5+21.7,
140.6+16.9, 142.6+11.4 mg/dL2 UERJTH HFHSZO] ot tjxo] vla)] 9.9
Ho2 Z71519 R, CEZ, CMPe| @92 HFHSZO| uls] 9950 Zastgon,
a2 So"e Ko|7t ot
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Fig. 1-1-4. Serum glucose levels of C57BL/6] mice.

HFHS#9] &% 943 =rt 383+53 nU/mLz x(17.1+2.2 pU/mL)o]| H]
3 So|doz =rtstich CER, CMwo] ol&al =g 7k7F 276+3.9, 24.6+4.1
2 UERY, HFHSHO] vlsl RojAlo=z ZAsIgon, ARy =7 e

HFHS#9] HOMA-IRS 16.0+2.52 thxw(5.5+1.3)0] H|a] Qo oz =rtstyict.
CEw, CM+te] HOMA-IRS 7+7 9.5+1.1, 8.6+1.52 L}EN} HFHSZO| H|sf <9
Aoz TAaston, QIATHET =7 YERGT C57BL/6) miceo] lojA] HFHS
Alojo] A= ded ASHGAAL FAA Y-S st 2AsHe Qlad ATES
wEsto] 1QladdS, HOMA-IRS] 57f, nd9Z YEpHT Y B U eIt} Auy=
R R A

=
222 9 AUE 2R M HFHS Alo] A=z 9ad APAHS S=h s
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Fig. 1-1-5. Serum insulin levels of C57BL/6] mice.
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Fig. 1-1-6. HOMA-IR values of C57BL/6] mice.
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Fig. 1-1-7. Oral glucose tolerance test curves of C57BL/6] mice.

Table 1-1-8. Area under the oral glucose tolerance curves (AUC)

Group AUC (mg - min/dL)

Control 3,671+646°

HFHS 6.229+1,812°
CE 4,948+1,029%
CM 5,154+1,274%

® OREE S N axt

&2+, HFHS+, CE&, CM#9 d& SAdXY == ZH7F 103.8+11.3,
132.5+14.0, 123.8+15.6, 118.4+14.0 mg/dLZ UE}GTE. HFHSHQ] &4 SHA4A]
Y see a2 vs] Rodez FUtstAth. CEx R CM+H9] 54AI1Y 5=+
HFHSTHof| vlsl Zastes 42 BEdoy, tias ¥ HFHST2F {oAQl Xpol7t
A

HFHS#9] &7 Z9AHE =L+= 14484223 mg/dLE2 xR +(95.3+15.3
mg/dL)of] H|s} $KoJAor ZTtstitt. CEwX(115.4+15.4 mg/dL), CM-
(119.3+13.1 mg/dL)e] 74, HFHS-of H|d] SojAMoz ZHASHY1, iaxdivts=
$ol519) zfol7t g9l
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Fig. 1-1-8. Serum triglyceride levels of C57BL/6] mice.
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Fig. 1-1-9. Serum cholesterol levels of C57BL/6] mice.

&, HFHS#, CEw, CM9] &4 HDL-ZHAHES %= 7H7b 53.9+11.5,
66.0£6.8, 64.1£11.0, 64.0+10.5 mg/dLZ e}, 4 27t 89 AQl zlo]7} 19l
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Fig. 1-1-10. Serum HDL-cholesterol levels of C57BL/6] mice.
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HFHS#9] d& LDL-ZYAHE wLt= 39.7+54 mg/dL2 Tx(27.3+4.9
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Fig. 1-1-11. Serum LDL-cholesterol levels of C57BL/6] mice.
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Fig. 1-1-12. Atherogenic index of C57BL/6] mice.

iz, HFHSE, CE#, CM#9 &4 S{AWAHFFA) == 72 0.71+0.10,
1.21+0.18, 0.89+0.16, 0.92+0.14 mmol/LZ e}, HFHSES thadof sl &
ojdog Z7tstga, CEw, CMw-2 HFHSHo H]s] Qoxlog 7tas}
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Fig. 1-1-13. Serum free fatty acid levels of C57BL/6] mice.
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Fig. 1-1-14. Systolic blood pressure of C57BL/6] mice.

® A% Muto] E}Asl2 A3las A
HFHS#9] AAF Aot maltase &4 50.3+7.3 U/mg proteing e}, xR
(71.0+£12.7 U/mg protein)of H|s} So]JA oz ZrAstct CEw, CM#9 A% A
ot maltase &2 7H7F 46.7+8.6, 48.3+8.4 U/mg protein® e}, HFHS}
Sol519) zfol7t g9l
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Fig. 1-1-15. Maltase activities of small intestinal mucosa of C57BL/6] mice.
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U/mg protein)o] 8lslf S-ojAdoz ZrAst3ony, CE+(6.7+1.4 U/mg protein)
CM(7.5+2.4 U/mg protein)2 HFHSHu S§9]AQ1 Xjo]7t At watal HFHS
Ko] 43l b0l Qlold AUES VI MAW A A% ©aetE Astas
ol 92 lxIAl ol
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Fig. 1-1-16. Sucrase activities of small intestinal mucosa of C57BL/6] mice.

© zzAoe] NATtetE, 2zeRle HE U e waA Y, 54
cytokines &%

&, HFHS&, CE+#, CM+9] ZtxRAl TBARS ==& =435t Ay, HFHSH
(0.924+0.155 nmol MDA/mg protein)o] hxE+4(0.652+0.100 nmol MDA/mg
protein)o]] H|gj Ko™ o=z =759, CE(0.687+0.097 nmol MDA/mg
protein)& HFHSHo] H|5] Soxoz Zrastach CM++0.750+0.127 nmol
MDA/mg protein)?] A|AIMAEHE == iR+ ¥ HFHSEIF S-9]AQ1 Xtol7t @
%rt melW, RtE 2320 MFE HFHSE OAEE2E 95§ kg 9lof
H 71ER0] A" YAtstEe 7HAA7E make LERpSIc
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Fig. 1-1-17. Hepatic TBARS levels of C57BL/6] mice.

&, HFHSH, CE#, CM++9] ZtxRAl GSH =L+ 7H7F 29.1+4.3, 18.2+2.4,
23.6+3.5, 22.2+3.4 nmol/mg protein® 2 UEh} HFHST % CM#S x40
Hlof] fojdos FAsttt. CEZ9 (txA GSH v Hiw ¥ HFHST I /9
ARl Xto]7F it
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b
=
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4 | T
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Fig. 1-1-18. Hepatic GSH levels of C57BL/6] mice.

&2+, HFHSH, CE#, CM+#9] ItxZ% SOD &/d2 Zb7zh 18.1+2.3, 12.6+1.6,
17.8£1.6, 16.3+2.2 U/mg protein® 2 UE} HFHSTS] SOD &/do] thx o
ujs) Solslo2 Zasteict. CBZ 9 CMP9| 1A% SOD 242 HFHSZO| u]s)
gm0z B, ART 3 o]} gioic.
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Fig. 1-1-19. Hepatic SOD activities of C57BL/6] mice.

HFHS#9] 7FRAl catalase &L 8.4+1.5 U/mg protein® Ax(12.2+1.6
U/mg protein)o] Hv|s] SolXoz ZFAsHY 1, CEF9] catalase &#74(11.8+1.7
U/mg protein)2 HFHS<Mof| d|sl FofAlo= "7} stRon, taaat [ofAQl A}
o7} ATt CMT9] catalase &7/J(11.1+1.9 U/mg protein) HFHSY ¥ Oi&+
2 950l zfo|7} gloict.

-+

18 -

ab

—

Catalase activity (U/mg protein)

0

CON HFHS CE CM
Fig. 1-1-20. Hepatic catalase activities of C57BL/6] mice.

2+, HFHS, CE&, CM+9] 7tA2 XA GSH-Px &2 7_. 17.8+2.9, 13.6+1.6,
17.1£2.1, 15.7+2.2 U/mg protein® UE} HFHS9 GSH-Px &Ao] tAx+9
bl ojmoz 7tastrt. CERO) (hAAl GSH-Px ¥4 % HFHSZof w3} 5]
doz zrtetgion), tiE2s 99EQl Aot QATh CMZo] GSH-Px Z4e
HFHST 3 tix2dtat go)AQl Ato|7h gidltt. ]I El= Atetd AEHAE 5
712, ol A2¥ TRy, AIuAAS, vdEd ARt 5 ek o FJSo] ol
2 ZMIRI g 252 Aoz Hwe SEF S2o YojA, Ux
GSHE 57M71aL FAetAl a4 &S S7HA1A, vlgt Ul Agko] 11985 ¢stst
o 7ol Qoz e,
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Fig. 1-1-21. Hepatic GSH-Px activities of C57BL/6] mice.

HFHS#9] &4 IL-6 »%= 62.1+11.7 pg/mL& thE(21.3+4.9 pg/mL)o] s}
oolxog Zr}5t91, CE43.9+7.1 pg/mL) ¥ CMZo IL-6 %%(46.3+8.6
pg/mL)= HFHSHO| vls| {ojaloz ZAsith IL-6v d359s2 HXshe
cytokine©2 ® g0} 9tk HFHS Alojo] MAL &X [-6 =52 Z7HA|7|U,

A= &5 AUz FAY dfe oldgst @54 ARIEZRIZ TAAR Aoz
ettt Alo]lz2 S &= H|PR2 low degree inflammationg X2fst1, o]= Q=&
d AFEE fes dH. dus 2 FAS 854 ‘ﬂ%% %}94‘ | 4 Aad
M2 7iAdstal, g2ty gAMS 12 ¢etAl7l=d 7195k A Al&
100 -
g 80 c
E |
; 60 - J b
5
= i
E 40 | i |
5 a
w
20 + -
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Fig. 1-1-22. Serum IL-6 levels of C57BL/6] mice.

(2) DAL A upe20] QlojA ARUEe] dAS SR MM awt
@ " JiHan @AY 48
&7, HFHS®, SN#9] A& S 747F 27.0£2.5, 39.2+3.8, 36.2+3.2 go 2 e}
CHTable 1-1-9). HFHSZ9] A& 2 F&EZ71ke gxao] vls] Qojxdoz =}
St SN#9] AlE H As57tE2 FHS?LL} TR Afol7t ilet. HiEL,
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HFHSZ, SN29| Aol4#ae 8oxel Ao} Yoich. HFHSRY Aol4Hag
(FER) 7.49£0.98% 2 UERY, ThxRH2.33£0.95%)0] Hlo] Sxlo 2 Z7tsal,
SN2(6.05+1.75%)2H= 2159l Afol7} gigict.

Table 1-1-9. Body weight and food intake of C57BL/6] mice fed

sanchae-namul

Initial body Final body Weight gain  Food intake

Group weight (g) weight (g) (g/day) (g/day) FER (%)
Control 19.9+1.8 27.0£2.5*  0.084+0.035 3.7+0.4 2.33+0.95°
HFHS 19.6+1.8 39.243.8°  0.233+0.029° 3.1+0.4 7.49+0.98"

SN 19.7+1.9 36.243.2°  0.196+0.046° 3.3+0.4 6.05+1.75"

i+, HFHS+:, SNt9] Hugh siARxer D= 7k7F 13.3+3.4, 30.9+6.0,

25.8+6.3 mg/100 g BW= UJEdc}. HFHSwO] Wigh wazel SAs ofz o]
uls) goxlow Flstdm, SN@ol Rug WMl DA HFHS7o| ulsl 74

e Z¥e UEMAR fodel Aolt otk HFHSZY ¥4 W& sw
(11.4£2.0 ng/mL)= Ex(4.8+1.1 ng/mL)o]| H|a Ao 2 Z7totHal, SN
o @Y WH HE(9.1+2.0 ng/mL)= HFHSZT RIM Atol7h Qigict. wlgtel
2% W Aggol REET nPLBS| Uedth. EF MRS HHE HFHS
Yolz ulghe fEgt SBOl YoM AFT A, BH AU Ko JFye

ojx1A] eroket.

Clot

Table 1-1-10. Epidydimal fat pad weight of C57BL/6] mice fed
sanchae-namul

Group Epidydimal fat pad weight (mg/g BW)
Control 13.3+3.4°
HFHS 30.9+6.0°

SN 25.8+6.3"
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Fig. 1-1-23. Serum leptin levels of C57BL/6] mice fed sanchae-namul.

HFHS9] B9 Z/dX|49 3HF6.03+0.87 mg/g feces)2 hR(3.86+0.70 mg/g
feces)ol| Hlsll Rojdoz ZItstal, SNTQ 2 F/dAY o<k (7.83+1.43 mg/g
feces)2 HFHS+O|| H]s goxo=2 F7lstict.
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Fig. 1-1-24. Fecal triglyceride levels of C57BL/6] mice fed sanchae-namul.

HFHS#(4.64+0.63 mg/g feces)?] BWH ZYAH=S T2 j27(3.13+£0.63
mg/g feces)ol| H|5| {-fAo=z F76tGIal, SN+(6.06+1.18 mg/g feces)?] +H
2o AEE Py HFHSTO| B8] omo= Z7lsteict. mWatAl, HFHS Alo] A
F s=20 oA, 7 A= 83l 29 SAAYL SAHE EEE 5
7YA1Z3eE. HFHSHQ] Alo]Av} 548(99.4+0.1%)2 thx+ (97.8£0.5%)9] H|sf &
oJXM o2 Z7tet 1, SN-9] AlojA|e} 5482 99.2+0.1%2 UERL HFHS3 o &
ol =Ql xtol 7t gisirt.
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Fig. 1-1-25. Fecal cholesterol levels of C57BL/6] mice fed sanchae-namul.

@ JAed AZE R BT Mday

a2, HFHSH, SN#o &g ztzh 122.8+15.8, 171.0+22.9, 136.9+20.7
mg/dL=2 LERTH HFHST9] ?:i % txwo] vsh folfo= TSIkl SNt
o] @92 HFHSTO| vlsh gojHoz gdastglon, tiaaadt foX Ato7t G

e, & ARiUES] 89 7H*J£LL}7} S5 YERHT. & A= Bt
AT 4.7 g/kg BWo = UEPT) ofeAo] QlojA] 41 xst &9 AFIUE2
A7 P A mHA(body surface area) &tolof] A 3sto] Atko] Mz goz X3ghs
¥ 0.4 g/kgoll S, o]+ Kﬂ? 56.3 kg(3F=Ql 4904 BEAS)Y Atol
22T UYES 21.7 g/day AdFste= &oll siFEH. ol AAIU=EY &
e 13T O, oo AAF "1 187 22 33 e AdFshe doll sidd
=
250
=
B 200 | P
E I a
@ 150 | a | T
: T
3 1 i
® 100 |
E
2
» 50 |
0
CON HFHS SN

Fig. 1-1-26. Serum glucose levels of C57BL/6] mice fed sanchae-namul.

HFHS#9] & Ao =t 346+6.0 pU/mL2 TR (16.2+3.1 pU/mL)oj| H]
s 9osdoe Zsbstgrt. SN2o ¥4 94d SR 245:33 pU/mLe LER}
HFHS ol 8ls) Qoldog Zast@on, tjaguct =4 Uehdrt
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Fig. 1-1-27. Serum insulin levels of C57BL/6] mice fed sanchae-namul.

&2+, HFHST, SN++°] HOMA-IRE& 7tz 49+1.2, 14.7+3.4, 8.3+1.92 UEH}
HFHS+9] HOMA-IRE a0 vls] So]Aloz Z=7151% 11, SN2 HOMA-IR&
HFHS 7ol 8ls) Qoldog Zhast@on, haguct =4 Uepdet
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Fig. 1-1-28. HOMA-IR values of C57BL/6] mice fed sanchae-namul.

ARIU=ES] AF7F Hdsol iRl 9= RARRE AaE Fig. 1-1-290] YEUigl
of. HFHSH o QlojA] et £of § 3029 dG57IR= iR+l vls] felde
2 =7 yehton, SNZ9 3089 dI=Iix|= HFHSZo| v]sf S9o]doz 7ta
st 1, tawa QoA ol xlo|7t Qi9ith. HFHS®O] 6089 = 7ix|= R0
vlol oA oz =7 Yepgoen, SN79 60+9 dFS7HAl= HFHSE ¥ oz
7 S0o]Aol xfo]7} Ql9it}. HFHSZO] =7} ZMo] WAL §058+1.620
mg'min/dLZ O &+43,501+800 mg-min/dL)oj| vl&l] RejAo= Z7tsto], Y50l
Aast Zloz Uebdth SN&9] @957 349 WAL 4500+1,020 mg'min/dL
2 HFHSHo| d|sf] Ziste FTFS EOE‘OUr ARl Aol ATH ThERA]
HFHS AJo]9] A= Qlad AP 1dF2 HUErdH C57BL/6] miceof] QlojA &

O



& AHIUES] AFe 10sdd5 S dgtota, dad AFAH A EQ HOMA-IR
dgs TAAA Yds Y 1@GE /st &3 ARfUuES 5= Rilg &
AuzE, Ogdie, dUE2 in vitrooAl o-glucosidase Asi/do] 451 T} o

-glucosidase A|siAIe] F7I3F A= ded ATESZ 7Idste 1T 7HAAI7]
+ Aor HuEQtt wtA 29 MU= a-glucosidaseE Asfisto], Q=
AP 1892 7idsk=dl 7]ojst A= Alssit)

ol

120

—e—CON

100 | g —+—HFHS

4 P [ —+— SN
80 4T o

Incremental serum glucose (mgfdL)

-20

0 30 60 20 120
Fig. 1-1-29. Oral glucose tolerance test curves of C57BL/6] mice fed
sanchae-namul.

Table 1-1-11. Area under the oral glucose tolerance curves (AUC) of

C57BL/6] mice fed sanchae-namul

Group AUC (mg - min/dL)
Control 3,501+800°
HFHS 6,058+ 1,620"
SN 4,500+1,020%

® olZRAES % JT%?} Mdax

HFHS#9] &% ZAAY =5(130.8+15.7 mg/dL)= Jx2(102.4+13.2 mg/dL)o]

Hlsf] Folxlo= %7}3}9"1'1%. SN#9 ¥4 F4AY &%£(106.6+13.8 mg/dL)+=

HFHSof| vjsl| fejalor ZAasiglon fiayf [oAQl &pol7F gieltt.

HFHSZ9 && =29 A2 Xt 143.4+184 mg/dLe Tjx2(94.5+12.4

mg/dL) o] ¥l oMoz =7}st1, SNIO ZAEE =% (111.0+14.5 mg/dL)
+ HFHSHO| vls] fojAo=z ZAsiYll, Hiadide oAl &pol7} At
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Fig. 1-1-30. Serum triglyceride levels of C57BL/6] mice fed sanchae-namul.
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Fig. 1-1-31. Serum cholesterol levels of C57BL/6] mice fed sanchae-namul.

iz, HFHSW, SNto] @74 HDL-ZAHE see Al ¥t f2A Atol7t ¢l
ot

100
80 |

i 1
] [

40

20

Serum HDL- cholesterol (mg/dL)

0

CON HFHS SN
Fig. 1-1-32. Serum HDL-cholesterol levels of C57BL/6] mice fed
sanchae-namul.

_50_



HFHS#9] &% LDL-Z2HZ %%2(42.4+11.2 mg/dL)e whEw(25.346.3
mg/dL)o]l Hl]s] fojAcz Frtstlil, SNwo LDL-ZHAEE 5%(32.448.5
mg/dL)= HFHS 8l tix=atar [olKQl Atol7h gl
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-
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8
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Fig. 1-1-33. Serum LDL-cholesterol levels of C57BL/6] mice fed
sanchae-namul.

HFHS#9] S AsIx]4SL 1.26+0.3602 UERY}, T)&R7(0.83+0.24)0] s S-0]A
oz z7tslgon, SN ESWMAFK| L 0.84+0.102 HFHSHo] d|s] Sojxo

% 1
q@Bol GEd UleAd ol £ AMUZY MAE DFYAPEEY 122
AHEESS MY FULSA LS QAAA, AEWARS 4B PAA]
Lo Jlojg oz Alzdc)

20 ¢
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X 15 I
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Fig. 1-1-34. Atherogenic index of C57BL/6] mice fed sanchae-namul.

HFHS+(1.18+£0.22 mmol/L)9] && FFA=TE= X2 +(0.69+0.12 mmol/L)o] H]
3] Sodog =7t 1, SNw9] FFA%SF(0.80+0.12 mmol/L)= HFHSZo| H]&}
[oR oz Aastdon, giadu= Gol&Ql Rpo|7t gleitt. weta HFHS Alo]&
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Fig. 1-1-35. Serum free fatty acid levels of C57BL/6] mice fed
sanchae-namul.

&, HFHS#, SN#+9] £&7] g9t 7tzh 95.7+9.3, 115.0+£12.5, 102.9+13.6
mmHg=2 Ueh}t HFHSH9] %7 &

SN9] £%7] Y2 HFHSFO vl Zashke 4TS 29 out tias % HFHS
SRl ES A RPN ] P s Dol
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Fig. 1-1-36. Systolic blood pressure of C57BL/6] mice fed sanchae-namul.

@ 2% Aol gaste 2otas B

f&++, HFHS<, SN9] A% A4t maltase &2 27t 70.6+12.5, 51.5+8.5,
53.5+7.8 U/mg proteing UEPJT} HFHS+9 A% Aot maltase &AL x
of wls RoJAor A4Sk, SN A% F9 maltase /42> HFHSHF /-9

A9l xol7} Qloirt
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Fig. 1-1-37. Maltase activities of small intestinal mucosa of C57BL/6] mice
fed sanchae-namul.

HFHS#9] AAF Aok gucrase &44(6.3+1.3 U/mg protein)& tAx(11.3+2.2
U/mg protein)o]] H|3 SojAo g ZFASHI OT, SN(7.9+2.3 U/mg protein)<
HFHSZ3} {-2]AQ1 &po]7F ity wefx] HFHS Alo]E At 0pe-A0] QlojA]

28 AAUES A AT S A% HA8E Agtas Ao IFL UK
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Fig. 1-1-38. Sucrase activities of small intestinal mucosa of C57BL/6] mice
fed sanchae-namul.

©® Jitst gk @ A5/ cytokines Faant

HFHS+#9] 7F&Al TBARS =%(0.869+0.096 nmol MDA/mg protein)= THE
(0.611£0.091 nmol MDA/mg protein)o] v|sf S-o]Alo g Z7}613 1, SN2
ZZ TBARS %=%(0.680+0.090 nmol MDA/mg protein)= HFHS<o] H]s] S92
o2 Zastyn 2T golxel afol7t gigirt.

HFHS#9] 7F&Al GSH &%= 17.443.0 nmol/mg proteing& UEHY}, THRG
(27.4+2.1 nmol/mg protein)o]] B]3 §oJA o2 ZFAsHITE SN+#9 GSH =%

2
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(25.4+4.0 nmol/mg protein)= HFHSHo| v|d] SojAo=z Z7tstgin tixat
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Fig. 1-1-39. Hepatic TBARS levels of C57BL/6] mice fed sanchae-namul.
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Fig. 1-1-40. Hepatic GSH levels of C57BL/6] mice fed sanchae-namul.

a7, HFHSE, SN ZFEAl SOD 42
U/mg protein® 2 e HFHSH9] SOD &/do] tj
st9dct. SN9] SOD &4 HFHSo] H|a S-o&lo
sl @A Uebst

HFHSwC] FRA] catalase &/

o] uls] SO0z 2
= Z7tgon, gao] o

8.7£1.6 U/mg protein2 THRGH(11.5+1.7
U/mg protein)o| H|s] So]JAo=z ZrASI9 1, SN+#9 catalase &74(11.0+£1.4
U/me protein) HFHSTZO| vls) folslo Frtstdion, dazet 98l
o7} ¢tt. xR+, HFHSE, SN+9] 7HRAl GSH-Px &/4d2 ZH7F 17.0+2.5,
13.1£1.9, 16.2+2.1 U/mg protein2 WEPJTt HFHSH9 ZFAX GSH-px 44L&
tizatof vlsff Rojder Fasiion, SNy (t&% GSH-Px &/ HFHST
Hls Soldoz A7tetgin, A2 QoA Atol7} glgirt

o[\
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Fig. 1-1-41. Hepatic SOD activities of C57BL/6] mice fed sanchae-namul.
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-42. Hepatic catalase activities of C57BL/6] mice fed
sanchae-namul.
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Fig. 1-1-43. Hepatic GSH-Px activities of C57BL/6] mice fed sanchae-namul.



+ BT o AgksS eIty B uE Rty ARjuEo] 2EEH EuHERe
Z4ter 3ap7F 2435t phytochemicalo|t}. Ql&ad A F/do] f-=% ORA07] AR
o] AR "1Q1 13" B 33 AFots ol siTste 2 AHuES AlEst

DRAOA A4 GSHE F7HA7]aL g4tet 2 47(SOD, catalase,
GSH-Px) 87445 37117, AA iterad dAaA7|= 208 YT ThebA
Hve FAte 23 UERdo], diAESEE
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Flot
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gatst=t 7]og Zlez Atgdoh

f&+, HFHS, SN#9 &4 IL-6 =%+ 22 19.6+£3.1, 59.1£12.0, 40.7+£7.9

pg/mLz UEH, HFHSWO &4 IL-6 v tado] dl&i fofxez F716HA
, SNt+9] IL-6 =%+ HFHS+Mof Hvls S9oj™ oz ZrAstgch HFHS Alojo] A

HL 24 d5s=S FAlsts cytokinedl IL-6 55 F7HA7IH, 23 A=

o] MAL o]g|st AZA Ao EZIQIS 7HAA|Zl Zlo =z JeRdc) H]EI]—OE_ o3t Ab

bR AES|AL AMAIZO| ofr]EAtolErel BulAtgo] Wats gustel, AEA

cytokine 212 F7AV1L AR AFWSE SUATA, AT NG
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U AP S Mot oreb oiAEE2E YepA7led Jlojste ZoR AtRdch
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Fig. 1-1-44. Serum IL-6 levels of C57BL/6] mice fed sanchae-namul.
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2. db/db UFO.A0] QlojA ALRUFE0] B|oF U Dyw M ET} 7Y

—
N
of

(1) g8« € AUE, £ AANUE Az

AbRG=9] B]gb 3 et JfAd sute AFRIIARS st Hdl, dElle, Aus,
=% MU= e, AusE, Aus, 0198, gEU=E) AlRE MRS, Ad=E
S @-glucosidase ¥ pancreatic lipase Asj&do] B% 5514 YUERG 1 (Fig.
2-1-4, Fig. 2-1-5 #&Zx), tdj£+E a-glucosidase ¥ pancreatic lipase Asi&Ad,
DPPH S2latzt A7 50 B% 2435H UehKFig. 2-1-4, Fig. 2-1-5, Table
2-2-3 AE), AUEY e i vivo FTY 790l AEY BY ARIFOR
M sttt

teie2 SUE 335 g2 b= 2 Lo 16AIRF & 2, 1.5 L9 & =0 3023t
AU A2 oEles AhE 2 Lol 1ARE &9F UL, ¢ § MAste 2718 &
&, AAer ol 200 g2 A A AUE 377 g2 = = 2 Lol 21 2
sl Qo = ARA AR &

A

(2) AUE 24 2 T WAUES QUHYE 2
e, FUE, £Y AAUES FAUET F UUHES AOACHOEZ HASY
of. SAARY O] £8L 1.2% DAL 30.8%, AFL 3.1%, LS 7.0%,
F Alolder 417%2 Uehdi, $AAEG AU2O 22 29% Huwme
25.2%. AL 18%. AR 145% & HolUfE 35.0%T et $2UxT
28 ARUEY 282 2.2%, DAL 233%, AYL 12.1%, ES 5.4% & A
o4t 47.9%2 Uehdth
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Table 1-2-1. Proximate composition of freeze-dried Daraesun, Chamnamul

and Sanchae-namul

Daraesun Chamnamul Sanchae-namul
Moisture 1.2 2.9 2.2
Crude protein 30.8 25.2 23.3
Crude fat 3.1 1.8 12.1
Crude ash 7.0 14.5 54
Total dietary fiber 41.7 35.0 47.9

ARRIU=9] BT X G i st SIH fEAY AEes
ﬂ g el vgrd A2y GnsE

R = 271 C57BL/Ks-db/db
mouse(n=28)8 Fslel 157 M2 %, Aol mel ) 2oz Lol
AR (Control)of|Al= AIN-93G Alo|S, thelssvt(Daraesun)olAl= AIN-93G Alo]
= < VS Chamnamul)oAl= =27

2F AU=E Y 4%E AVIRt Ao, 2 AMUEH(Sanchae)o|Al= Table
1-1-20 AAletE 2|A|m o EE}E#H e 2 ARvEZ 575‘650}021 g etsto]

2 o mo
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Table 1-2-2. Composition of experimental diets (%)

. Group
Ingredient

Basal Daraesun Chamnamul Sanchae
Corn starch 39.75 38.77 38.23 39.08
Dextrinized cornstarch 13.20 13.20 13.20 13.20
Casein 20.00 18.77 18.99 19.07
Soybean oil 7.00 6.88 6.93 6.52
Alpha-cellulose 5.00 3.33 3.60 3.08
Sucrose 10.00 10.00 10.00 10.00
AIN-93G mineral mixture 3.50 3.50 3.50 3.50
AIN-93G vitamin mixture 1.00 1.00 1.00 1.00
L-cystine 0.30 0.30 0.30 0.30
Choline bitartrate 0.25 0.25 0.25 0.25
Tert-butylhydroquinone 0.0014 0.0014 0.0014 0.0014
Daraesun” - 4.00 - -
Chamnamul - - 4.00 -
Sanchae” - - - 4.00

"Freeze dried

A5 2 AF 57K AloldaTe S4stn Aol A A R(FER)S ANt A%

Rt F B2 AL RuE WAy, UK 20T § 2AS St

.

(5) BT U A& APY AMan £k

¥ge gayos, ¥y Uad St ELISANCOR SAsigich e A%y A
Ll HOMA-IRE: (358 (mmol/1peg % G2/l )/22. 12 051 At

ELISA¥i O 2 =75} Ct.

FIF

adiponectin =&

(6) A XA profile A
a4 38X, & 2848 E, HDL-Z2AH|
A3t (atherogenic index)= & 2| AH

== At

(7) ¥ISS ALY A ad} =AL

HxERel & AMe Folch§loz £3% 3, & A% £4% FyHoz 541,
o] FAWT BUAHE e GANCR BASALh s AE B

glutamic oxaloacetic transaminase (GOT), glutamic pyruvate transaminase
(GPT) e F7staAr,



(1) PAss APaS 24
kxR0 R|AIMAISHELS Ohkawa 59 Y-S 0] 8&5}9], thiobarbituric acid
(TBA)Q} ¥F-2-5t= malondialdehyde (MDA)9] §tsF2 =As5t9itt SOD &2 Sun
So] wwe WYste] 575191, Catalase (CAT) AL Aebitioz 4stgio
0, Glutathione peroxidase (GSH-Px)2] &L Lawrence & Burk® o=z =
Hatgict 7taxle] wHIAe Bradforddo® ARetRn, 4HALS U/mg
protein® 2 UERJATE

(8) ¥¥E &I AL
&x W 7159 TNF-o, MCP-1 £%& ELISAY o2 £%5lo] sz gupe =

F-
ettt FxRAQ] T2 Bradford¥ oz £75kAT

W@+ R EWAHmean+SD)z BAIGHAT 7 2ol W@Alel 904
= Abgoto] AASH L, Tukey's testsS follow up testz

(1) gt MR}
gz, e, dyued.
42.4+3.4, 41.3+3.0 g2 YEPY, Yl #F YA xpol7t gloith a2+, HaElie
o, AueEd, £ ARUETe AloldRRe 27 4.2+0.4, 4.1+0.4, 4.2+0.5,
43+0.5 g/day=2 UEGOon, Alo]dF|g&(Feed efficiency ratio, FER)Z Zhzt
10.4+£1.6, 10.1+£2.6, 10.9+2.2, 10.0£2.0%=2 UE}, Y 7t §9&Q1 Rfo|7} ¢}
%t

gz, dafied, Susd, 28 AAUEe Fag SAXRiel f=

o
o2

AMRIUE9] AlE52 242F 42.1+3.1, 40.5+2.6,

LIS

N
—~

7t
48.7+4.6, 44.5£59, 46.6+6.4, 45.1+6.7 mg/g BW= UEL}, U 27t S9xol
Aot Qi chlew, FUEZ, BF ARUFEZel AW 2L 7zt

o)

9.1+1.8, 7.3+1.0, 8.7+1.8 mg/g BW= UEh}, thx2(7.5+1.4 mg/g BW)} 8o
Mol xfols} gigich wepA ohelle, AUE % Y ARUEC] HaE uTd g
S0 oojx AET AAY, Alo]ys &g golHel dare Al ekt
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Table 1-2-3. Body weight, food intake, and FER of db/db mice

Initial body Final body @ Weight gain Food intake
Group ) , FER (%)
weight (g) weight (g) (g/day) (g/day)
Control 20.7+1.7 42.1+3.1 0.436+0.062 4.2+0.4 10.4+1.6
Daraesun 20.3+1.6 40.5+2.6 0.413+0.055 4.1+0.4 10.1+£2.6
Chamnamul 20.4+1.6 42.4+3.4 0.448+0.060 4.2+0.5 10.9+2.2
Sanchae 20.3£1.8 41.3+3.0 0.427+0.069 4.3+0.5 10.0£2.0

Table 1-2-4. Epidydimal fat pad and brown adipose tissue weight of db/db

mice
Group Epidydimal fat pad weight Brown adipose tissue weight
(mg/g BW) (mg/g BW)
Control 48.7+£4.6 7.5+1.4
Daraesun 44.5+£5.9 9.1£1.8
Chamnamul 46.6+6.4 7.3£1.0
Sanchae 45.1+£6.7 8.7£1.8
(2) €9 H d=d AFE M an
gz, Hoied, fSusd, 28 ARueEdY] 892 A7 488.9+53.1
375.1£40.9, 405.5+47.4, 377.7+49.3 mg/dLo 2 UEGTH e+ AuEt

¢ ARIERe) Fge thad va) fRoR wASIALY,

600

480

360

240

Serum glucose (mg/dL)

120

—1—

—t—

——

Control

Daraesun

Chamnamul

Sanchae

Fig. 1-2-1. Serum glucose levels of db/db mice.

_6"_



e, Aued, 2 e detdMas 7.2+0.6, 7.3£0.5, 7.1+

% SEEGY 7Rt @92 d A xS %@r%ﬂ"ﬂié FAEN
o= UrEHJr r Tk 5=22¢ db/db OReAo] QlojA NFGS s}
sttt i, Au=, U= in vitroolA a-glucosidase Asli&/do] 451
t}. a-glucosidase AsiA|S A7]7F AFstH e EA(glucose toxicity)S A
A7leg, AUl a-glucosidase A& 4lo] db/db oheAo] QlojA I =A
25 UEUE= Jo= Alssth

12
b
T a a a
8 L
2 : I { I
o
<L
o
I
4 i
0
Control Daraesun Chamnamul Sanchae
Fig. 1-2-2. HbA;. levels of db/db mice.
gxz2<, teied, Juesd. =8 R+ 83 Uded s 2420 90.0+11.3,
79.1+10.4, 82.4+8.8, 73.8+9.8 pU/mLo =2 UrE}Ur S3F ARfUE9 @4 A=
d s+ dix2vo vls Aoz TASHIT teled ¥ Aus9 84 U=
A set OEd 9 2 AETd oAl Alol7t gigint
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Fig. 1-2-3. Serum insulin levels of db/db mice.
e, AU, &% ARjUE9 HOMA-IRE ZFzh 73.2+12.1, 81.9+7.8,
£1052, JER(108.7£18.6)0] uls] Qodoz 7Hastgct Cheaz U At
ol gojEel xfol7} gioict. whetd clefie, AUE, £%
AR HAlE Uad A RN Ao Uk
150 -
120 | T

90 -

——

HOMA-IR

60 r

'_
——i

30 -

Control Daraesun Chamnamul Sanchae

Fig. 1-2-4. HOMA-IR of db/db mice.

gEzol ¥4 oftiEE Swi 98413 pg/mLoR UERY, e % &%
ARER €4 oMY el 212 119413, 121416 pg/mL2 UERL,
o] uls] geMoR Blstch. USR] ¥4 ol XU $(11.241.2
g/ml)e &2, deled 2 88 AMUEZY R xfol7l glrt. ofr x4

He A 2AA FHlEHe= sEgEoz sl AIEe JIAATIR
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pro-inflammatory cytokines?] EH|E AAX|sl=

¥ ALY M oftEURe F7MAIA, A Uy 2
Aoz Azt Hl‘%ﬂ G522l db/db 0} A0 &
3 ARIGZO HAE AsY MM MHAYL, n8YS Yststol, AESE
AHEts vepd aai SEELS

20 -
?
B 15 b
3 b ab
£ . T ; |
o T i i |
g 10 +
S Il
S
©
£
g B
[+}]
(7]

0

Control Daraesun Chamnamul Sanchae

Fig. 1-2-5. Serum adiponectin levels of db/db mice.
(3) A XA profile &4
e, A2, 58 ARUEZol A ZAR|Y =wl 77F 118.3+15.5,
120.0+£15.3, 114.6+23.2 mg/dL2 UEY, thx$~(142.7+16.5 mg/dL)o]| B]s} &
ojsoz 7tastoict

200

150 -

]
100 - J

50 -

—t—i

Serum triglycerides {mg/dL)

Control Daraesun Chamnamul Sanchae

Fig. 1-2-6. Serum triglycerides levels of db/db mice.
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gz, teied, ddad, 28 AAdEsY @4 ZH2EHE ske 44
159.8+21.5, 125.3+16.4, 135.1+20.7, 122.5£20.0 mg/dLeo.2 UE}, thfd
2% AAUETY ¥ Z2HE st gii2do vlef qodoz IAs }gﬂ;q
dUETe @4 ZeAHE she EH;% Oefas @ 33 AUEZLa 2oA
1 Apol7F fId .

){A

200

ab

i)

T

?150— J ? T ?
! J L
g 100 |

2

Q

£

S 50 |

prd

0

Control Daraesun Chamnamul Sanchae

Fig. 1-2-7. Serum cholesterol levels of db/db mice.

dxd, deled, SUER EF ARUE2e] @4 HDL-ZerHE et 247
58.1+8 7, 50.6+7.8 mg/dL2 LfERE, U 22t 30Kl Aol

80

60 | I

—
—
——

20 -

Serum HDL-cholesterol {mg/dL)
F=3
o

Control Daraesun Chamnamul Sanchae

Fig. 1-2-8. Serum HDL-cholesterol levels of db/db mice.

_65_



e, FUEE U EY AAMUEIO SUASRE 247 1.40+0.
1.42+0.16, 1.43+0.242 UJER}, TjRL(1.76+0.15)0] v]a] Soldoz 7+astairt.
2P FeEELo] dolA ke, AU, B AMURY HAE 1EYAYY
S8 /WISt Begal g BaNzon, aag 9 3
q Ee2EE 5e2 2AAZC A2Y YRy

olo] =@ ¢olo] =} AdAsH Ik A7 o]}&x]xlﬂ%o e Al

7—<
L E'.BE!

= ol¥Ysh=t ¢ Fesitta HuEQith mbA teile, Aus, £
db/db DR 20 QlojA oA RE S Faletn, AEHA TP dgeted] 7|
o Z1o= AlsHr.
3 _
3 6
2 =
E i .
2 T a T
[ T T
g I I |
2
g '
0
Control Daraesun Chamnamul Sanchae

Fig. 1-2-9. Atherogenic index of db/db mice.

(4) 1S4 AP A a

Oeled. AUER. EY AMUSRY 1EA F ALEFS 47 148.6+20.7
121.4+17.3, 132.0£18.5 mg/g livero2 UEh}, QR HRAl & XA g

(182.9£22.0 mg/g liver)d v]sf] §-o]Alo 7 ZrAstSiTt
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Fig. 1-2-10. Hepatic total lipids levels of db/db mice.

=2, 2% AMyE+Y HRA SERAY e 2
.1£6.8, 29.5+5.2 mg/g liverg UERJCH che&d, At
HRA ZARY T2 dix2do] vls] fojdoz TFASH

— =

60 J

40 + a

——

'_
—t—i

Hepatic triglycerides (mg/g liver)

Control Daraesun Chamnamul Sanchae

Fig. 1-2-11. Hepatic triglycerides levels of db/db mice.

Oele?, AUEE £F ANUERY RN 2AAHES AYS A7 4.96:0.83,
+0.85, 4.57+0.81 mg/g livero 2 UEIY, THR9] 7HRA ZYAHES T=F

91 mg/g liver)ol u]s} oldoe 7rastgint.
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Fig. 1-2-12. Hepatic cholesterol levels of db/db mice.

a9 g4 GOT AL 166.4+19.3 U/Log UERdT, ohef$+(135.0£17.4
U/L), Z}p2(139.6+16.7 U/L), &3 AAU2w(129.1+16.3 U/L)e] &4 GOT

e gz vsl golmee Fastart

250

200 b
3 |
3 . 2 a
- 150 | T
(G} [ I I
E 100 |
o
w

50

0

Control Daraesun Chamnamul Sanchae

Fig. 1-2-13. Serum GOT activity of db/db mice.

e, Sy, <8 Hiu=+e 88 GPT #4d2 Z47ZF 84.3£16.6,
76.1+16.3, 74.4+13.4 U/LO.2 UER} thAZ(118.6+26.0 U/L)o] H]s}] QoA o g
Tasti.
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Fig. 1-2-14. Serum GPT activity of db/db mice.

db/db OpeALE= HIGH O FARAEZ A v|EZE/d AlY<Hnonalcoholic fatty
liver diseases, NAFLD)E UErdACy By Ect 8|24 X|g7HASHe. 0b A 0]

LI

2= AF Qo] Ueuds ey AHMEdS UiE7led. B AYt(fatty

liver), 8]|&=Z4 X|¥t7tAH(nonalcoholic steatohepatitis, NASH) Z_Vé%i}, 73y
% o= EZgett Qad APEE HEEE AP EEHO} Aoz e
A ot oEle, Aus, €Y A AdRe RAY F l’é‘- AR, 2
AHE SRS dAaAZ e, F &4 A&l GOT, GPTE 7*i’\l74 A2 o
ot s Vidshes Ades et ARiRe AdFle ded AdAEE A
Al7A B2/ AYHE oYsted 719Y Aoz Al SO

(5) Farehs QM

e+, Ay, =3 AR UE#9 ZFRAl TBARS == ZkzF 1.18+0.28,
1.98+0.25, 1.60+0.34 nmol/mg proteinez UEY, ot RS
(2.64+0.37 nmol/mg protein) ¥ AH}=+0] H|5] oA o7 7rASIITH AUE
o U sot ARRjUEe] 7FRAl TBARS =h = EH_]_—T’-Oﬂ |5l So]X o2 7hAsHY
o, Ju=vZ e vlsl Rodoz ZrteR, 2 AAUETe dElie
T R AuEdat {oAR1 Aol7t ilT. ThEbA] Ureﬁt R AveE, =98 Y=
o] AF= db/db ope20] QlojA FRAIY XA witetES TAAIA Fhtehso] &

7bel 7o AbzHch,
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Fig. 1-2-15. Hepatic TBARS levels of db/db mice.

thefj&(17.1+2.1 U/mg protein), =3+ ARRJU=E+2] 7FE2Al SOD &4(16.4+1.9
U/mg protein)2 tHE+9] FxAl SOD £44(13.3+2.0 U/mg protein)o]| H|sl &
olxslo g2 Z7tstt}. RhubE++(15.7+£2.3 U/mg protein)?] 7t&Al SOD &L ¢
A, Heled ¥ 28 ARUET foAQl Apol vt gt

rlo

25 -
%20_ ? ab b
g. a L T T
E’ 15 | T J l
=
; |
2 10
3
o 5
wn

0

Control Daraesun Chamnamul Sanchae

Fig. 1-2-16. Hepatic SOD activity of db/db mice.

de 27 11.1+1.3,

telied, dued. 2% ARidedel dxRA CAT
+ Al CAT 274(8.8+1.0

10.4+1.1, 10.8+1.1 U/mg protein2 UEl}, THER9] 7t
U/mg protein)of] H|sl| FojAo g F715tot.

s
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Fig. 1-2-17. Hepatic CAT activity of db/db mice.

e, Ay, &Y ARYE+Y HxRA GSH-Px &2 42 27.6+3.1,
26.1+2.8, 28.4+3.1 U/mg protein® 2 Ueh} thx+(21.7+2.4 U/mg protein)2]
7raA GSH-Px #4o] uls] QoMo Zststgic.
35 -

£ b

s 28 | | T [

S a l l
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Control Daraesun Chamnamul Sanchae
Fig. 1-2-18. Hepatic GSH-Px activity of db/db mice.

R

oMt EgAAS U FYALEC] Yol FTtelol Al Fatet AlAE

=WFee EstL el Fact
1At SODE &/ gAtA S 31ehEQl superoxide radicals HAHsh
A AL, BABEAL CAT Ei GSH-Pxo| ofs] ALiet 22 @adct. ol
& U AR, BT AU AFE A2Y D 5200 Qojd AR 4
Pye F7IZ00), AL BES Waol AP AEdAZ @
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A7l Ao = UrE%Lﬁ{Ur ol tdle, Y=, Au=, vgs, BEy=E0d 2dd
iz opetEo] At subs UEY=d 7|osh Ador Atedo. Eeds o
= Fav9Alz AEstd /e 2dgEs AAY & e nuclear
factor-erythroid-2-related factor 2(Nrf2)S &/d3ststo], ASHA 84 &4
AAZITaL B uEQlct oepA 2 AAfuE2 B[ 2 AI29 GesEs 22
db/db ORe-20] QlojA &itst auts UEUGIL, ol T 5S oldsta i
Ast=d 7198 Zez Atgdd.

(6) ¥A5 awn
AT, oele, A2 £T A2 €8 TNF-o s2t 717 37.1:4.8
21.8£4.0, 29.0£4.1, 25.3+5 pg/mLQi L}E}L} qﬂ—i——_& %PLJ(%—EL 4 =3 At

— 40 | T
E I :
o] ab
& 30 | ] | T
L I |
1 1
C
@

10 |

0

Control Daraesun Chamnamul Sanchae

Fig. 1-2-19. Serum TNF-a levels of db/db mice.
4 MCP-1 B&: defied, AUS2,

N
108.1£15.5, 102.7+18.5 pg/mLe 2 LER} of
osoz Zastoct
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Fig. 1-2-20. Serum MCP-1 levels of db/db mice.

teiedt, AdeEd. 2 AUE+9 H2A TNF-a 5%+ 220 187.3£26.7,
213.1+£28.5, 222.4+31.6 pg/mg protein® 2 Ueh} tfx+9] 7FRAl TNF-a =
T(411.0£59.1 pg/mg protein)o]| 8lsl] S-o]A o2 ZrASHATH

500 b
£ |
[+]
E 400 + J
o
=)}
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Fig. 1-2-21. Hepatic TNF-a levels of db/db mice.

-

gz, tafies, Jusa, &8 A=Y HRA MCP-1 s=v 2
276.9+39.6, 91.6+15.5, 175.6+21.9, 144.6+22.9 pg/mg protein© 2 U E}, CF
o] FxA MCP-1 5&7F g2+ l HI‘H woder Hgasigon, AuEd
=Y A=) vls godeR dastdo. AuEd, & ARiuETY F
Z£A] MCP-1 5=+ tiavo] vsi {9 ﬁQE dastRa, gaie
o=

HJ
o
=)
ol
Jo
1o
)
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Fig. 1-2-22. Hepatic MCP-1 levels of db/db mice.

HIOH e Alele AEd|AZ S71A7] 1, Al AE|Al xgAlEO] of
ZAPO]EZRQl FH|AFEof] WHetE Rksto], ¥574 cytokine A& S7HA7] 1L
uh-2.-8 gursttt. Pro-inflammatory cytokine?l TNF-o, MCP-1&
Aol FF= Fol Aded AFds 7= o2t 5832
AY1H(fatty liver)o] Alztst JEfO] HIFZH AR H|EEH A
(NASH), {HHdH% 52o= ofstEEs wgs At 2 A-olA db/db ohe
A dee, Ad=E, 28 A=< Alsst A9 @48 2 BRAA
. 212j8g ol Aiy=2 db/db UR20] QlojA]
ol Qlad AMFEY iAo =35 0, A G
7] 0

ok

On:
of = o > S 0o A
B oor 2 02 Ao b O

o

odk

AR elel AR AU, oRle, AU, $EUE, 09F y2ens 53O
2 20 AUEeE OAEEE 52 B30 Yojd AaY AFHS AMstL
DEG o YA ARE, BAEY AWIIAL Yetotel s AMENE U
QT B3 AMUEL2Y OAEEF AMaTs ARU4EY o-glucosidase
Asfada FAeks 57t 9 495 anz 8] A2 Aol AAME Zol 719
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A= (A A= (light) 1= (dark)

Fig. 2-1-2. AU4=9] 7Ax 4.

2 A AN A F Ao, olgy, ¥Ede, ddlleS sy JHz o)
3

stol 2t 50 g2 3 Lo Frzof 16A1F 231l F+ =l 30+ &2 &0l 3 L &
=0 IAIRE LUl Eeh Advba2 AX2 S a ol =371(0A1%L, 6
AIZE, 12A1%E, 16A1%E, 20A13F) b, Rhzofl 16A1F &2]a 302 47 c. fF=of 16

ARE B3 307 A2 & 1ARE f7]2 o] 4 9
thFig. 2-1-3).
za; AUEg FUE FEHZ FYste, BEYAIDS blgoz 180°ColA 10,
20% 7td xejsrdon], ojnf £7]18(10%) A7twut RA7REoR Ueo] AAlst
At
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dus (=2 ZAE 2) | ngd (=8 1A F) | dEls (22 A4 ) | 9E (&= A F)

) A4 715 d& &4 Uy
B 1% flavonoids, polyphenolsy} EIHE
AAZE ANG 5 B0 ALgateint.

o]

524

e Z2}HwolE= Moreno S(Moreno et al., 2000)9] wWol] wat AR|(FEE)
0.5 mLof] 10% aluminum nitrate 0.1 mL, 1 M potassium acetate 0.1 mL
9 ethanol 4.3 mLE Al2 slste] @stm AlLojA 4087t At &
UV-Visible spectrophotometer (HP 8453, Hewlett Packard, Wilmington,
DE, USA)S AF85t9] 415 nmojA S84 =S £A5t1, BF& =82 querceting
o83 BE APHOoRUE Az 5520 Zehuiolt e AFHC

o AMAUE9 ZoHE IE S Wong(2001)2F Maksimovic 5(2005)Q] &I
= Wdgsto] #ohdct. EAMfiet PRl 0.5 gofl 80% otMlE & 50 mLE Al
95°Co] e 2xmolA BAIZF =0 RIEksoic). o]E 10 mL= 23] YAlEe]
(Avanti ], Beckman, Fullerton, CA, USA)Z 484xg, 4°CojlA] 20% 50} Ags
Balsteict AFEaio] 0.2 mLE #F35to] Folin-Ciocalteau’s phenol A]2F 0.3
mlLE 231 S/F42 5 mLz &St A2oA 1AE o FRAZ 2
UV-Visible spectrophotometer (HP 8453, Hewlett Packed, Wilmington, DE,
USA)E ©o]-&steo] 725 nmoA &8 =5 £t AUz Eu= oS =

ril' D

ol
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(4)

dF2 gallic acidg #ESA 2 ARESHY] APt dd=4S Sdl 15t%d
EDNE P BAL 95 BT AAMUE 05 g2 n-3At 5 mLet FE8] B
ststo] hydrophobic membrane filter (PTFE 0.2 um, Toyo Roshi Kaisha
Ltd., Tokyo, Japan)Z o1}st &, 20 uyLS HPLC (YL 9100, HPLC, Younglin,
Anyang, Korea)o] AF=A|2FU7[(YL 9150 Autosamlper, Younglin, Anyang,
Korea)E o]|&35t0o] #=Usteict AHL y-Porasil™ ZA2(3.9 X 300 mm, 10 ym
ID, Waters, Milford, MA, USA)S /\}30}03‘4_ n-dAko]lAm 2up-20] Soanj
(97:0.2, v/v)& o]zAto 2 A8StY B 2 mLe £=2 8FA|ZTHLee and
Choe 2009). o] mj &ZAZE7](G1321A, Aglint 1100 series, BOblingen,
Germany)?] oA excitation 290 nm, emission 330 nm o]t ARRjU=E9]
EAE Qe BE ELUE ALY o] 85t T

In vitro ¥ U Fulgk B Yt P
AMRRQl in wvitro Tk L &8|TF AL HIsH] Ys AR FEE9 a
-glucosidase % pancreatlc lipase inhibitory activityS &&s}%tt.

AR FEEQ AlRe 75% olEES o]&stRtt. &, ARIUES -80°CollA o]
=3 AF = %7:‘745_7](TFD5505, Freeze Dryer, Ilshinbiobase,
Dongducheonsi, Korea)S ©o]&35to] -50°C, 5 mTorr &7 35lo] 52 AXst1
BHM7](Essence HR 2084, Blender, PHILIPS, Amsterdam, Netherlands)z2 &
Mt & 75% of§r2(1:10, w/v)S A1 25°C, 120 rpmo] FL Sxo|A 12A]7F
St A FEsHTh ol dYoaer F JAAFSZVIN-N serise Eyela,
Tokyo, Japan)g AF&sto] 80°CollAl &0i& Al7sto] s&5ES At Aozl
=252 -80°C YzuoA ou|=Z2 A7l &, =72 Ax7|(TFD5505, Freeze
Dryer, llshinbiobase, Dongducheonsi, Korea)& ©0]&3}od -50°C, 5 mTorr &
A stofl 52 Axsty &2 AAESHAH

AtRRQ] in vitro a-glucosidase As&/dL Watanabe 5(1997)9] wigHof what
EX3519ct AR 2522 dimethylsulfoxide (DMSO)o] 5 mg/mL T2 =9I
S, 10 pLA enzyme solution (0.7 U/mL a-glucosidase 0.0015 g, 0.1 M
phosphate buffer (pH 7.0) 10 mL, 0.2% bovine serum albumin 0.02 g,
0.02% sodium azide 0.002 g) 50 upLet A 96-well plateo] Y1 ELISA
(Power wave X, Biotekinstruments, Vermont, USA)S ©0]&5td 405 nmoj|A
SO s =459 58 S 7]AQl p-nitrophenyl-a-D-glucophyranosideS
0.1 M phosphate buffer (pH 7.0) 10 mLo] &3fA|74 5 mM === 50 pL&
A7tsto] AZolA 531t ¥EgAIZl &, FUt oM SEEE 54519 &8
L Hot2 88 o-glucosidase AsiE/dS AlAlstAtt. o7tEAS BEA|FOR
AHESERIAL, Alm W ot R A9 FF 5T = 0.5 mg/mLojith. 7 Al 39
s 54 st PdAlE sttt



Inhibitory activity (%) = {1-(S2-S1)/(B2-B1)} X 100

(where, S: Absorbance of sample, B: Absorbance of blank(no sanchae
extract),
(1: first ODags, 2: last ODaos)

s Fu=E, tEle Aus, ugF, UEd=E F5=9  pancreatic  lipase
inhibitory activitye= Arai 5(1999)9] H®dHo| ozt =Astgct 0.05 U
pancreatic lipase 20 pL, 0.1 M citrate-NayHPO4 buffer (pH7.4) 25 uL, AHX}
Us FE55AR] 5358 dimethylsulfoxide (DMSO)of 5 mg/mL 5= & %0
AFE) 5 pL, 7142 0.1 mM 4-methylumbelliferyl (MU) oleate 50 uL& 7}otal
37°CollA  10¥7F W®WF2A]Z1 & Spectrofluorophotometer (Luminescence
spectrophotometer LS55, Perkin Elmer instruments, MA, USA)E ©0]-&5}0]
320/450 nmo] YoM SU =S =A5I0o pancreatic lipase A& dS AAE
SHRtH mEA|Fo 2= BT Xl aA|2 AMEE[AL Qle orlistatE ARE-SHAT

Inhibitory activity (%) = (1 - S/B) X 100

(where, S: Absorbance of sample, B: Absorbance of blank(no sanchae
extract))

(5) &
AR AT 2R B4 9 AIEE ol FESA, DEelN U cErl £
W el S0l Azel $ASA A58 Fol wAEel el ax %*46}
ki 2o o
A
o

, A3 x2] ¥ FGD(focus group discussion) &

=
seic.
o BARRMT AHIA 715 AR ATE SHsto] AR AN BRI
=
® 2YE L FGD £ o3t MAFE A2 A
AR BF7F Ui, B A7Y APATAN Axfulygel e A

2 AMREE ARIRY 75% OErE FEF9 in vitro YAMS ST JHNAEE S &
S|

I, vt S4e FHY du=, tElle, nlgd, gdeuEd el

o 2AE H %ﬂ‘ﬂl CRS= H]Lé}oﬁl %’8 Aot Yes Az 14 FR/E
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©)

a.

242 53 AFUEY BHA 54 EF HE AR

RAFRNS Bolo] MRS BEA 54 BF AES sfusio.

W AR ARUREUE)] tE BARAL 28517] 9jstel RAMRAo]

Aol 9o, ol we Asltiet Kel-Aula FYstn o 98 A7

st

RAFRNS 23] Y3t £

- 1A} E3 o] WolAE B Mgl A8F A 1252 AAIste] AR o4
AL EUL Ao ALY WA 542 Bt YU BAS
1% JEslws sfych ®3t 18]o] wuE AlRo] o, Al Wl AU §
7l MRS EgMoR St W U HAS Ayt

- 2t EY  WEAYSS B AYA WY AR oW, F % £NY °
H9 Sol Rt BAgOlS Usgion] Mol sslaL, ol2d A
54 7o sigst: EE2EL MAsAC olF WEadSe] AR
4 9 WPHo J4s1d goba] EAS A&4SHAL, ARUEY Fa B
A S0 et ZE2 WL o) Agote BEATS fusiact

AE W A AR BA 2HL R ARSe A FU A%

of ALgstgion], A, & o So o AolE AAGA RS PR

150 mLEo°] 3to|E F(Happy Pack Co., Seoul, Korea)o]] 30 g®l Thojx] Zu}
2 45 oI A2(20+2°C)o Estth. miEE2 BVt Al g2ds £0)7]
Hsto] ©A 6709] Alag B7F ¢ §, 15629 §A AREZ 7HA]AL YHA] 6719
AlgE UM Botste® stlon, 2429 Alg H2 3A12] Yeg ARESH A4
A0 Qlgt @ 7rt WAYSHA] A== SHITt

A ARIYE Ales ol AR Zpolrt QleAl FotH ] fsi o
d(multivariate analysis of variance, MANOVA)S AX|5t9cE ESE ZF
Ztol #eA B0l dishA Al ftoll |oA AtolE ¥orE7] sl #AEA
(analysis of variance, ANOVA)2 4s8istgon], I ZAuto] w2l Duncan's
multiple range testS AlA|5}o{(P<0.05) H+ Alo] ALS HIEstTh ESE A]
25 79 BHA 5459 xolg aolel MY 4 YRS SYY FFYLS
A 8sto] 248 EAM(principal component analysis, PCA)S 4385199t PCA
= XLSTAT (XLSTAT version 2013, Addinsoft, New York, N.Y., US.A) =
209 Ap2ste] BASHIn, 1 9 wE BXo SpSS 18.0(SPSS Inc.,
Chicago, 1ll., U.S.A.) =g 7=88 XA}835}9Ct.

J

ARl Myby vsE ¢ B5E E450) giF 7|sE R4

SHa(duE, 197, dde, F3UE) 2HIR 7|2 A
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Cade Feojeta melAula gt BEgetd % 358

= 115YW(ZAF 559, oAt 60, A 204 ~ 70A))

ARt o] Ao Aofsh.

Az AAl 9 Ho}

- BAMEA O AMSY 127bK|O] ARIUE AR S4-Ra0] 150 mLEo] &
ol& 7i(Happy Pack Co., Korea)ol 71z} ol M Zslgion], @AMEA rqm
vl e 6714 £ ¥ AlAlStTh AR W2 Skt das Algstel W
2 AAstA e, ol & AAl A= Qleh 75 HASHAH.

- AR fiE &2 AXE 12 S/ 449 AFRIUEAl =0 High AYrAel T
T (Overall liking, OL), @]¥ 7|3 % (Appearance liking, APPL), &0] 7|3 %=
(Flavor liking, FLL)®F RAIZF 7135 = (Texture liking, TXTL)] 7| %= H7}
U oA BolR o, A gk 2o AE HE 52 WS JlEE ¥
Fe 98 71eE AE(-tids] ol Hch 5-FolsiAln HofsiAlE erech
9=tiks] ol £thE, AlEti=x 94 7HH 18] A=(1=tids] 5ostA] k=
o, 5=39stAl= FOStA] AA|= A=tt, 9=tTs] FOotth)E o] &5t H
ZFshith AZHAME2 Almol tieh Ae2 WAISHLA Alget Ala Afolojct AY
SoF Mot ARNS 0] 85t S AAL=E St

SsAEA A7 AiUE AlRE #eA B4 48R 7] Ato]9] Ad

S Olofist7] Yot HEF AW 3]HEAM(partial least square-regression,

PSLR)E $388stgion, PSLRE XLSTAT (XLSTAT version 2011, Addinsoft,

New York, N.Y., U.S.A)) 2 78 At8sto] B9

AUE 4R V)R 24}

Alm AR - oA AASE di= giAls AlRE 228 JuE AE S(15%, 30

F o

ol

X, 18, 28, 38 4% 58 78 108 158) FGDE &3dlo §o&lQl xfo|7}
U AE 5/E A7sto] Addsto], lE3A 02 Ao AMSH FUE A&«
A= AZHS 15%, 18, 28, 58 10802 MAstAct

g UYL - 4 WAt Aol w2 FItigin Fef-Au|AZgstat
s & 53%W(d 239, of 308, 9 204 ~30A1)S thdeR AAS MAIGHA
=g

Az AAl 2 ot

- SU=9 Y 50‘3}71] *a‘%*ol X188 it

- Au= AlgEo gist AvhH R QP A
& AEg o]gsto %7}6 AW, A2 gist o, oo Hg g £xs A
T+ just-about-right (JAR) A =& o]&sto| I A T
check-all-that-apply (CATA) method
S740] tis AZstAal, Alge] ThA] H
A AEg olgstol Wrlstgich
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ERINOE IR
o2t Duncan's m
sfgich. ®3 Fojst

(CATA) ¥=552

MERAS o] st

SARA ¢ Zizto] J]sE 9 AE EEo] TisA AR
P2 M (analysis of variance, ANOVA)&

ultiple range testZ2 AlA|510§(P<0.05) H++
olget alojste

o]

SRSl 20% olJo] MEist S5 EUHe

|

2ol el ol ot
caystgion], 2 A

Aol HE2 o}
st check-all-that-apply

Zel aulab v)Eno] AL UAE £e 5902 AWstAch  SPSS
18.0(SPSS Inc., Chicago, Ill., U.S.A.) =& 788 A}&5lo BAs5ITt

2) A72H

(1) &) JFHE 5 olateta S4 L in vitro 715K

@ olatet 54

© RUT FEE 79U 5 FEUAT U, vdi, dele, WEUE UL AHe
FU 5 FANEY geulo] Qo Ay 3

ZeHs SR eolE

Table 2-1-1. Proximate composition and antioxidants of dried samnamul,

miyeokchui, daraesun, bangpungnamul, and chamnamul

NUE o197 e LU= qUE
Moisture (%) 11.67+0.18  14.68+0.27  9.70+0.16  14.65+0.10  7.67+0.80
Lipids (%) 0.92+0.03  2.67+0.04 2.26+0.06  2.48+0.20  1.81+0.06
Protein (%) 19.87+0.28  14.86+0.23  26.42+0.06  18.25+0.69 21.75+0.02
Ash (%) 5.64+0.00  9.52+0.15 7.10+0.05  10.67+0.07 19.11+0.12
Carbohydrate Total 61.91+0.07 58.28+0.68  54.53+0.09  53.95+1.06 49.67+1.00
(%) Dietary fiber 38.86+0.15 41.82+0.11  36.26+0.14  31.53+0.10 33.55+1.56
polyphenols (g/kg sanchae)  545.1+16.5% 486.5+23.4°  223.4+9.2° 416.5+1.6° 355.2+28.9¢
flavonoids (mg/kg) 606.9+10.0° 386.8+41.8° 1152.7+92.4" 3294.+0.9° 603.8+4.6
o- 3.30£0.11° 13.33+0.16° 24.65+0.01° 7.26+0.01% 73.94+0.73°
tocopherols - n.d. n.d. 11.20+0.04% n.d. 5.17+0.25°

(mg/ke) 8- 1.93+0.05" n.d. 3.36+0.10° n.d. n.d.
Total 5.24+0.06° 13.33+0.16° 39.20+0.15°  7.26+0.01¢ 79.11+0.98°

@ In vitro G Y

Fuler 2y

s SUE FHIZ FUst AduE, 09, g, gEUE U AR 2dst & 5
Aixst AUz9 g 44 A BE=ZAMQ a-glucosidase Aol g2 AMu=

=
(45.9%), t=(42. CHi(40.2%)01 A =9kal, F3U=(33.3%) 0]FF
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Cf we ae UerfockFie. 2-1-4)

5 3 3

c-glucosidase inhibition (35)

]
Q

lalall

MUE O/

Ctef

ES ] ELI2 Acarbose

Fig. 2-1-4. a-Glucosidase inhibitory activity of 75% ethanol extracts of

Ue ez

=1
ANARSE 2}E9] in vitro 8T &4 X R 2 A|Q] pancreatic lipase Asi&
< AU=olA 63.5%= 7P =L,

5.3%, 0]9F 27.9%0]9tHFig. 2-1-5).

w

__rLO] st }\}L‘}E

sanchae.

oeid, dele, $EUE L A 1Y

thefs 58.6%, BFELLE 38.7%,

Pancreatic lipase inhibition (37)

20

]IIIII

x

Chefie=

HZ| 1= =L} orlistat

Fig. 2-1-5. Pancreatic lipase inhibitory activity of 75% ethanol extracts of

sanchae.
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« ¢ ZuEREH F4=E 5 tded du=, 28 AR U= 9k, I
o 2ol =2 Ao JYE it
® ArA9] tocopherol, polyphenol, flavonoid =¥} in vitro o-glucosidase ¥

pancreatic lipase A5 &3}e}o] HHA

s SU=E FHZ At U=, v9F], dEle, s AR A9 & 5
ANARSH ZhtE9] tocopherol, polyphenol, flavonoid @&y in vitro o
-glucosidase ¥ pancreatic lipase Ao} &d& 3HEASH Z1Table 2-1-2),
o-glucosidase Asff &AL Znf=sHt= Z2}¥ L 0|E7}, pancreatic lipase
Al &2 Eeltlest EINE R de/dol =UH. a-glucosidase A{sf

ouw =2
o] Wojste ZatH wo]E & chlorogenic acid’} SAE Tt (A 3AI%).

olr

A
LS.

Table 2-1-2. Regression analysis between contents of tocopherols,
polyphenols, and flavonoids and a-glucosidase and pancreatic lipase
inhibitory activity of sanchae
Regression parameters”
a b r
a-glucosidase polyphegols -0.013 42.0 0.0298
o flavonoids 0.014 28.5 0.2467
inhibition tocopherols 0.099 34.1 0.1172
pancreatic polyphenols -0.101 85.5 0.6552
lipase flavonoids 0.031 26.0 0.4119
inhibition tocopherols 0.437 32.2 0.7788
Yo-Glucosidase or pancreatic lipase inhibitory activity = a x contents of tocopherols (mg/kg),
polyphenols (g/kg), and flavonoids (mg/kg) + b, r’=coefficient of determination
(2) 419 AAR) 2A(E 3)o O T, T Y L A75 4+ ¥
7t
o AuES AFS A BAR A4St = =04 5023t giX]1 5 2= £
3t SAXRD & A”UY L offfEeT|R 2715 AlASE & ofxll xR Eof
d(m: 22.3C, 55 36%) T US AHst dejoA(2=: 21.4°C, 5= 40%)
AxSAA AE 77t w2 A7 715 4R Zejs, 3N, Sehuiol
© gg Woetn 75% olete 2520 ¥, Fuw YL Yok
® 137158+
o AXN duE A2 FEEY EHE Lot IF2 5.64%0|U oY H= =0 g
A T 3.84%= FAstIT. Hil dueS HolA ARSHYE o ARAIL] o
e ZetwicolS AL §oJ5t WatS BolA| Yol HFl AY2e WS Abd
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stol AxSIAS o Befuwols g QolsiAl Ueich meb AE Ay F
AUEC] Seluwolc e wo| EAlo] web fosl YL wee ¥ 4
9l tHFig. 2-1-6).

T000

a

6000 T
-
3 |
N D000
- T b
E' o b
= E 4000 - i bc be
tE T od
..E % de
0 9@ 3000 - e
L] "
£ 3
=]
e 9 2000 -
o]
=
o
[T

1000

D 1 1 1 1
fresh blanched 6 d dred 15 d dried 30 d dried

Fig. 2-1-6. Flavonoid contents in 75% ethanol extracts of Goat's Beard
(Samnamul) with respect to drying steps ([J; light, Z; dark).

A A9 EuE e &2 34.69 mg/g (dry weight basis)o]l oLt
A AueES #5 20 il & 30.81 mg/ge = [{olstA FAastATt. HAl A
U2 YoA AxsigS o ZEens E IS st dastdony A
ZAIZEO] ©E Folgt Rpol= WAEX] Ity W3 RPHsto] AXRSIYE T
2 EAY stol] ARAIZD Fol Hlste] w2 E2uE g2 Ul Ax 7]
o et kst 42 Boloh(Fig. 2-1-7)
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Polyphenol compound contents (mg/g; of

30 d C
de e de
25

Goat's Beard

15

10

fresh blanched 6 d dried 15 d dried 30 d dried

Fig. 2-1-7. Polyphenol contents of Goat's Beard (Samnamul) with respect to

drying steps ([]; light, l; dark).

MRl AMFEo|s o-, y-, 6-EFHE0] ZFzF 50.04, 150.81, 41.02 mg/kg
(dry weight basis) 8r9%o] & EInE hef

S 241.87 mg/kgo|tt. AR AF
=0 g3 2oe Ze /Y EFHE o] [FostAl dasto

22 Bt

EATE YL 193.47 me/keolich HIF ALI2S HzsiRe 1) £
ge e ZFastpon el EA) sflH AxF FS Le Ao
w90l vl ERME T A Rk Tgt ARl LojAo
o E3HE FFL oA YASIUTH(Fig. 2-1-8).

Tocopherol content (mg/kg Goat's Beard)

300
a
250
200 - L
I c

150

d
100 - e

& ef
f

30

light ‘ dark light | dark light | dark

fresh blanched 6 d dried 15 d dried 30 d dried
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Fig. 2-1-8. Tocopherol contents of Goat's Beard (Samnamul) with respect to
drying steps (l; o-tocopherol, X; y-tocopherol, []; §-tocopherol).

o AIRRQl AUFES] oERE X L o-, y-, 5-EF5| 20| zFzF 292.9, 743.2,
229.6 mg/kg IREH F EIHE AF2 1265.7 mg/kgolt. =
Al AR AUE9] oERe 2EE0E o-ERNES AlYste ot
AR ottt Ut Eﬂi AE Bl
A E grgo] [olstA HAstEo
gt 9lo] =1} soflA] HAxRSH e o

—_—

% 1200 - ; -

_% 800 - % % / cd °

E G600 Z é é é ;I ; e =2
- - Z Z Z 7 -
: e T w7
) ° light | - dark ‘ light | -dark ‘ light | .dark§‘

Fig. 2-1-9. Tocopherol contents of 75% ethanol extracts of Goat's Beard
(Samnamul) with respect to drying steps (M a-tocopherol, 4; y-tocopherol,
[]; 6-tocopherol).

e 9] AulzHE AL MAjR 285 S oupA 2

! SPE
sherge 2Rl s 1 ggol folstAl Fasty

2} Fabu o=
AE 717k whe el

g Aol 2x] ok, vl EIMEL LAYEE Ax S0 w2
b Z7ke & 4 A9tk AR V1 F W EAle 2 9L Holx A

@ Tk, JH|T A

s Y= Y ABEALQ a-glucosidase A5 FAH2 BFEEEQ oPIEA
(52.05%)%} vlusto] AR YFEfQ] Az, ol #& =o dil du=2 40% 7

=2 opfuscl 80% FEo] ASEYL Uedch E3t oA RS 3087
ARAZS O o] FAje A% 7|ZHo] ol a-glucosidase A3| BYL 3
g2 QA oebd RIS PP B oAy L A 3 o8] Y



= WX %= Aoz AZH(Fig. 2-1-10).

100
£ 80 -
=
e
=
o
£ 60 a
& b b
2 b b ©
3 40
S
=
™
-]
—
2 20 -
=

-5 T T T 1
fresh blanched 6 d dried 15 d dried 30 d dried acarbose
(Reference)

Fig. 2-1-10. a-Glucosidase activity of 75% ethanol extracts of Goat’s Beard
(Samnamul) with respect to drying steps ([J; light, &; dark).
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Fig. 2-1-11. Pancreatic lipase activity of 75% ethanol extracts of Goat's
Beard (Samnamul) with respect to drying steps ([J; light, Z; dark).
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6, 12, 16, 20A]7F =9t &4 5 zk2F 207.9, 221.0,
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Fig. 2-1-12. Flavonoid contents in 75% ethanol extracts of Goat’s Beard
(Samnamul) with respect to pre-treatment steps prior to cooking (A; No
pre-treatment, B; soaking in water for 6 h, C; soaking in water for 12 h, D;
soaking in water for 16 h, E: soaking in water for 20 h, F; soaking in water
for 16 followed by boiling for 30 min, G; soaking in water for 16 followed by
boiling for 30 min and then soaking in water for 1 h).

 SUs dHiE Ut AdU=EY EdHle dF2 2.02% ooy, HEo 6, 12,
16, 20A]7F =9oF B = zkzF 1.74, 1.74, 1.77, 1.45% (dry weight basis)Z,
=0l 16A17F =21l 302 &2 ? 1.03%, =0l 16AIKF =21l 30& 42 & 1

AlRE & & 0.91%= FostAl FAastith(Fig. 2-1-13). o] A= FHE2 =
of 221 A1 = B 5 UE AFOIA EH=o] SAES 9uleit.
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Fig. 2-1-13. Polyphenol contents of Goat's Beard (Samnamul) with respect
to pre-treatment steps prior to cooking (A: No pre-treatment, B; soaking in

Flavonoids content (mg/100(g) Goat's Beard
extracts

rOl'

Polyphenol compound ccontents (mg /q ) of Goat's Beard
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water for 6 h, C; soaking in water for 12 h, D; soaking in water for 16 h,
E; soaking in water for 20 h, F; soaking in water for 16 followed by boiling
for 30 min G; soaking in water for 16 followed by boiling for 30 min and

then soaking in water for 1 h).

o 2UE eIz pUSH AUEE o-, y-, 5-EFH 20| Z+2F 9.34, 4.87, 6.32
£ oj EFuE T2 20.53 mg/kgol Q.
23] 0*2*01 7oL, &0 164]
EJEJH AuEat bjRst
140 f2le oA

2 Jujstol, olze 22n A1

:(o

mg/kg (dry weight basis) gt
Jey SURel AEe e
geln 308 He & L
ol (Fig. 2-1-14). o] 2
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Fig. 2-1-14. Tocopherol (H:. oa-tocopherol, ©: y-tocopherol, [1; &
-tocopherol) contents of Goat's Beard (Samnamul) with respect to
pre-treatment steps for cooking (A; No pre-treatment, B: soaking in water
for 6 h, C; soaking in water for 12 h, D; soaking in water for 16 h, E;
soaking in water for 20 h, F; soaking in water for 16 followed by boiling
for 30 min, G; soaking in water for 16 followed by boiling for 30 min and

then soaking in water for 1 h).

.+ BUE FHR U AU oHe 52 a-, y-, s-ELE0] 247
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Hu SUEQ dueS Aredl 2, 2o 16AIF 23al 30& A2 & 14
2 2 FE2M o-ERHES Astle 2351 E3HE dFo] F7t6t
oo, a-EFHE2 vt ¥ BAHFig. 2-1-15). o] At SHES =
o ==l 43 e WEoM AR B9 A T EZOE ol SRS
= 9ujsty, o7l =21 & Y= PN 84 dEs0l EEHA,
EdHEY 22 A88 e 2351 gy dot A Hol 38 = 24
28 dyzoA vFo] S7tst=tA A8 7Idsks Aoz Heln
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Fig. 2-1-15. Tocopherol (H; o-tocopherol, ©; vy-tocopherol, [1]; &
-tocopherol) contents of 75% ethanol extracts of Goat's Beard (Samnamul)
with respect to pre-treatment steps for cooking (A: No pre-treatment, B;
soaking in water for 6 h, C; soaking in water for 12 h, D; soaking in water
for 16 h, E; soaking in water for 20 h, F; soaking in water for 16 followed
by boiling for 30 min, G; soaking in water for 16 followed by boiling for 30
min and then soaking in water for 1 h).
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2} AMAs] ZAste] B3 20417 & Asf AL 15.95%0]ct. E3t o] 5 30
Ao oA a-glucosidase Ao &2 S9otA & TAstF oLt 1A7F &
o g2 Aol o §ost Hats K] UtHFig. 2-1-16).
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Fig. 2-1-16. o-Glucosidase inhibitory activity of 75% ethanol extracts of

Acarbose

(reference)

Goat's Beard (Samnamul) with respect to pre-treatment steps for cooking

(Acarbose was the reference compound at the same weight basis.)(A; No

pre-treatment, B; soaking in water for 6 h, C; soaking in water for 12 h, D;

soaking in water for 16 h, E; soaking in water for 20 h, F. soaking in water

for 16 followed by boiling for 30 min, G; soaking in water for 16 followed by

boiling for 30 min and then soaking in water for 1 h).

c FUE FH=R YT AUEY oAFE 2529 in vitro FY|T Y KmEA
9] pancreatic lipase Asff &4 B&=A9Ql Orlistat(81.36%)Y.th S-2lstA A
< 30. 25%0]‘”001 %L}% FEI= %L%‘i duES o 2Xe U =2 AR

3 2

5_ ]—r 30—1: }Fﬂ—g 1}7\401];\1 lipase SEiR=

_93_



100

80

=] b b
< c
d
O I . ' - i
o T T T T T T T
s B C = E F G

Fig. 2-1-17. Pancreatic lipase activity of 75% ethanol extracts of Goat’'s Beard
(Samnamul) with respect to pre-treatment steps for cooking (Orlistat was the
reference compound at the same weight basis.)(A; No pre-treatment, B;

Pancreatic lipase inhibition (%)

Orlistat

(reference)

soaking in water for 6 h, C; soaking in water for 12 h, D; soaking in water
for 16 h, E; soaking in water for 20 h, F; soaking in water for 16 followed
by boiling for 30 min G:; soaking in water for 16 followed by boiling for 30
min and then soaking in water for 1 h).

ol

- 9 AnteRe 21420 3g TPl A, Au|Y FAo] SolstA Paste
o o] of Ty ofs) Zejmlsat Zebuwole gero] ojst A o
A 71QE Ao AtrE)

- AR 3 5 Belus, Zalwuole Sof Ast wxl AR @d U o
-glucosidase ¥ pancreatic lipase Ao &3t ®3}, mfdof Qs &7t ZAut
S st AAE P2 16417 5¢ 2o 2 ¢ 307 A=, AR FHo

= ARt

(4) o8] £/ A =S A AXN(16AIT =2, 30& 471, AT 7))
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mg%o|qett, THEo 16A17F 22|11 302 4> & 1AKE 2]7] & 27} 49.4,
38.7, 115.3, 32.9 mg®z UE, thejS Alestils 10% U2 ZFAstch
(Fig. 2-1-18). o] A= FUH=E5 =° 9 & e A St e
o= e avt U 2L ojnjitt
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Fig. 2-1-18. Flavonoids contents of 75% ethanol extracts from sanchae (R
before pre-treatment ?J; after pre-treatment).
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Fig. 2-1-19. Polyphenol contents of 75% ethanol extracts from sanchae (R
before pre-treatment 7J; after pre-treatment).

« ¥ 2HERE AN P sy K}iﬂiﬂ Zmsvt E2tE 0l ol o
Agol BEo] Zojuisyl Zejywolt 31EFEo] o 2 2AlS xalstqir
wheba ARUEe]l a3t A7 715/E SRS YoM HAXNE UEse |

HGEAIZ 2Rt QS Ao AlrdHC)
s SUE FH=E AT Ay=, ug9F, tdeie, geuE € AR Yt Fy=E
o] & EINE S 7H7F 20.53, 10.01, 43.03, 3.40, 70.07 mg/kg (dry
weight basis)o]1 oL}, FHE0 16A17F 221 308 A2 & 1A &7 & 2+
7y 22.43, 38.69, 165.50, 30.00 mg/kgo 2 S9lstA Z7tsttHFig. 2-1-20).
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Fig. 2-1-20. Tocopherol content of dried sanchae (M. o-tocopherol, ;. y
-tocopherol, [J: &-tocopherol), (M. before pre-treatment ©J; after

pre-treatment).
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o SUE FEHIZ ULt AuE, 0193, oElie, gEUE 9 AR AR Ay
o] o&ts FEEOAQ & EINE FF2 22 240.2, 129.0, 782.8, 47.9,
294.9 mg/kg ol oL}, FUEE THEo 16AIKF B8] 308 A2 & X &
2]7] & z¥z+ 329.3, 478.6, 1353.5, 287.6 mg/kgo 2 {olstA Z7tstgct
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Fig. 2-1-21. Tocopherol content of 75% ethanol extract of dried sanchae
(M; o-tocopherol, . vy-tocopherol, []; &-tocopherol), (H; before
pre-treatment J; after pre-treatment).
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Fig. 2-1-22. a-Glucosidase inhibitory activities of some dried sanchae and
muknamul extracts (Acarbose was the reference compound at the same

weight basis.)(l; before pre-treatment J; after pre-treatment).

Ue gelE 2 AU, ey, oele, YEUE 2 ARE PAE Ay
2 =Z59] jn vitro YT A X|E 2 A 9] pancreatic lipase A3l &
=749 Orlistat (84.49%)5th 705t A2 212} 30.25, 67.93, 64.65,

6.22%0]910H, B} AHEo| 16A]7F B2l 308 Ao S 1A &
2]7] §_ Z¥7y 17.51, 17.12, 56.48, 24.42% = 8-°|5tA U AsttHFig. 2-1-23).
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Fig. 2-1-23. Pancreatic lipase inhibitory activities of some dried sanchae
and muknamul extracts (Orlistat was the reference compound at the same
weight basis.)(ll; before pre-treatment J: after pre-treatment).
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Table 2-1-3. The results of the first round of selecting samples based on

the pre-test

Soaking Soaking
before Boiling After
Sample boiling (30min) boiling Code
(16h) (1h)
1 0] 0 0 Sam_SBS
2 Samnamul 0 0 - Sam_SB
tsbeard_
3 (goatsbear - 0 0 Sam_BS
Aruncus dioicus)
4 - O - Sam_B
Miyeokchwi
5 @) 0 @) SBS
6 MY&' okchwi 0 0 _ Miyeokchwi
(goldenrod_ -SB
Solidago virgaaurea Miyeokchwi
7 var. asiatica) - 0 0 _BS
8 _ 0 ~ Miyeokchwi
_B
9 0 0 0 Daraesoon_
SBS
Daraesoon Daraesoon
10 (shoots sprouts of @) @) - SB -
Siberian gooseberry_ Daraesoon
11 Actinidia arguta - O O BS -
Planchon)
Daraesoon_
12 - @) -
B
Bangpung_
13 0] 0 0 SBS
14 Bangpung O O - Bangpung._
. . SB
(leaf of siler_Siler Baneoun
15 divaricata) - @) 0] EPUng-
BS
16 _ 0 ~ Bangpung_
B
Sample (fresh) Blanching Cooling in the Code
water
17 30 sec Chamnamul_30S
18 Chamnamul 1 min Chamnamul_1m
(Pimpinella 10 min
19 brachycarpa) 2 min Chamnamul_2m
20 5 min Chamnamul_5m

*Seasoning : Cooked wild edible greens 200g, Perilla Oil 20g, Soy sauce 18g

- 100 -



Sample 13

Sample 14

Sample 15

Sample 16

L-:,

T

Sample 17
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Fig. 2-1-24. The samples selected by the pre-test.




Table 2-1-4. The information of 14 sanchae-namul (seasoned dish with wild
edible greens) samples

Soaking Soaking
. before Boiling After
Sample (dried) boiling (30min) boiling Code
(16h) (1h)
1 ) @) @) Sam_SBS
Samnamul
2 (goatsbeard_ - 0 0 Sam_BS
Aruncus dioicus,
3 uncus dioicus - 0 - Sam_B
Miyeokchwi
4 Miyeokchwi 0 0 o _SBS
5 (goldenrod ~ 0 0 Miyeokchwi
_Solidago virgaaurea _BS
6 var. asiatica) _ 0 _ MiYGOI];ChWi
7 Daraesoon 0 0 0 Dal"asfifgon—
(shoots sprouts of
8 Siberian gooseberry_ - O O Daraggoon_
Actinidia arguta Daraesoon
9 Planchon) - 0 - -
10 0 0 0 Bangpung
B _SBS
angpung B
11 (leaf of siler_Siler - @) @) anngSung
12 divaricata) i o i I DU
. Cooling in the
Sample (fresh) Blanching Code
water
13 Chamnamul 30 sec Chamnamul_30S
(Pimpinella 10 min
14 brachycarpa) 2 min Chamnamul_2m

*Seasoning @ Cooked wild edible greens 200g, Perilla Oil 20g, Soy sauce 18g
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Variables (axes F1 and F2: 76.87 %) Observations (axes F1 and F2: 76.87 %)
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Fig. 2-1-25. PC loadings of the sensory attributes (a), the 12 sanchae-namul (seasoned dish with wild edible greens) (b) evaluated
by the Korean panel.
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Correlations on axes tl and t2
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Fig. 2-1-26. PLSR result indicating the relationship between sensory characteristics of
12 sanchae-namul (seasoned dish with wild edible greens) samples and consumers
acceptability attitudes; OL-Overall liking, APPL-Appearance liking, ODL-Odor liking,
FLL-Flavor liking, and TXTL-Texture liking.
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Table 2-1-5. The mean intensities of on consumer acceptability scores of the 5

Chamnamul samples

Cham_ Cham_ Cham_ Cham_ Cham_

F-ratio p-value

15s Im 2m 5m 10m
Overall liking 5.72°% 5.75% 5.74% 5.66% 4.43° 6.058 0.000
Appearance a a a a b
. 5.64 5.74 5.75 5.21 4.08 11.820  0.000
Acceptability 1KIng
Flavor liking  5.89*  6.04* 5.94° 564® 500° 3502  0.008
Text
exture 5728 592° 575 574 436  6.638  0.000
liking

YMean values with in the same row with the same alphabet superscripts do not differ significantly(p<0.05)

Table 2-1-6. The mean intensities of on consumer's attitude scores of the 5

Chamnamul samples

Cham_ Cham_ Cham_ Cham_ Cham_

F-ratio P-value

30s Im 2m 5m 10m

Willing to try a R a a b
) 5.42 5.45 5.21 5.23 3.87 6.911 <0.000

. again
Attitude .

Willing to a R a a b

5.28 5.26 4.96 5.08 3.83 5.121 <0.001
recommend

DMean values with in the same row with the same alphabet superscripts do not differ significantly(p<0.05)

+ JAR ¥4 Zajo] mEd, 108 oA AUEe oud YEsh gejdoR B (p<0.05), oL
Mot £53 HEL GOMOR BA|(p<0.05) UERY AEE S50 2 0jxE Ao FHA
& 2~ ot}
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Fig. 2-1-27. JAR of the 5 Chamnamul samples.
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Item: " }E(sample 17) Date : 2013/02/19
Tools : Pot, Bowl, Sieves, Wooden Chopstick Yield : 215 g
Refer . . Quantity .
No. Ingredients Preparation for Weight for
ANE A
Wa| B 5o T4 g0 Agt LS AL 377 | g
A8
RIZY Ak AR FRZHAF 5018 18 g
s71E 0 1 &
<K& a]>
1. ]%]E“j._ﬂloﬂ = 3 LE #olot A Au= 377 g 2L 1023
El=g
2. xF 2o & ¥ 31 u, 1083t LA
3. 2715 & AAl AlAstH. (Yield: 192 g)
<zalwy: A & U2 200 go] oigk Fd>
1. Bowlof] Hx8] © Wz 200 g= 2, AN, 57185 2L
Agxg RAEC

(6) A=) =2RECLEANT R 2% 5)

2 AN 4R W

U=

Fejz 2T AR

2 5718 Al BE FFw

Al

e &

0.

2 A2 16217 221 302 42 F 1A St ANE
AR S7122 A7SHAY B A7ISHR] 942 AEj2 180°C QEoA Z+zF 108, 208 7149
S19e m 75% ol 2380 IYn, T WY U AW PP FFL Uew Lo,

@ A% 715 4

¢ BUZ PR PYstel AAUE oMl HUEel oge 2329 Imnoc A
1976 mesolgloL, £7182 WA 22 4H2 180CAM 10, 208 JslslE w 2
139.3, 142.8 mgh= Qié}ﬁg 712 Al7to]] @2 S9Jst Apol= HAMEIX] Xorth(Fig.
2-128). V2Lt S7188 Aleto] 2E SEOA 1087 1AL T SelaAL U
4 165.7 me%2 A Jeng. 87 |goRyel Eehinolst PSS ¥ 4 Atk 2
2Lt 2097 71ERS T 5718 A7l o]He B 4 gt
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Beard extracts)
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o

n

Fig. 2-1-28. Flavonoid contents in 75% ethanol extracts of Goat's Beard (Samnamul)
affected by heating and perilla oil addition.

SUE FHZ 1YUsty AA2E ohrl AuE9 Zus $F2 9.05 mg/goldou, 571
22 dx] e AEIE 180°COIA 10, 2087t 7tAslgle m 747} 5.93, 5.26 mg/goE 9
oJst xto]7t AAHFig. 2-1-29). E3F 7|55 A7tot 2 204 10, 2027t 7tEst
A I SO =2 7.23, 6.24 mg/gS UEUo] E7]eC2HE Zu|so] SUEHAS
S ¢ 5 A%, o] AR ETH= ARIUE Q9] Y75 d0] 24T £ Q1SS UAIS
c}.
12 -

%

g i 4 a

S

[=2]

E’ R g8 - b .

T ¢ d

53 ¢

- m

o

- 4

2

+1}

4 3 =

=

2

D ] ] |
AHE 3 102e 02E EYE ==
1057t 2087t

Fig. 2-1-29. Polyphenol contents of Goat's Beard (Samnamul) affected by heating and
perilla oil addition.
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22 HefR 2sto] AAS Ul AR g 2EE20] Eajuly IS 1492.7

mg/golR oL}, 78S EA ¥ ”EHE 180°COol A 10, 2087F 715t e w zhzt
1622.3, 1538.7 mg/go 2 90o]5}x| ¢koroLt 7<7}o}0ﬂ|:}(1-71g 2-1-30). T3t S7]=22 A7}
o] 22 2woA 1083t 7FEst¥E o FofstAl &2 1750.5 mg/ge WUEHIT
2000 -+

5

E 1600 -

=]

S

=)

3 © 1200 -

E i

s

o 2

E g 800 -

2

> 400

=

&

0 |
TAe = =712 sy12
10871 2087+

Fig. 2-1-30. Polyphenol contents in 75% ethanol extract of Goat's Beard (Samnamul)
affected by heating and perilla oil addition.

22 Pz TYstol AAS oAl AUEe] EaEE &L 24.16 mg/keold oL, 5
158 $A e HElE 180COIN 10, 2083 FHesiag o 2

o2 Solab asteitkFig. 2-1-31). T3 57122 Hrlstol 2 LEOH 1087} 7}l
stle mf 280.09, 265.53 mg/kgo2 9ol5tA Z7tatict.
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HHE = 102718 02718 == ==
1027ty DY
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W .

Fig. 2-1-31. Tocopherol contents of Goat's Beard (Samnamul) affected by heating and

perilla oil addition.

SUs dEHz FYstq AAYE ol Au=E9 e £529 EINE AP 3124
mg/kgolAou, 571582 BA %2 HE= 180°ColA 2021t 7HEstS o 2% 75f%
ASEA] Ao}, E7128 Arlsle] e oA 108, 2087t 71Fstye © S.9l5H
=2 2,184.0, 1,644.6 mg/kgS UEIJQICHFig. 2-1-32). o]A& 5718 A7t o8 EF
HEo] BEEQloy 7t o5 dEe UEtith & ZAueRE UyE 22 Al 57
2 A7tdern A% 7ls dwd HAE SVRIA AP =g & 4 As ez T

o= A

25300

2000

1500

1000

200

Tocopherol content (mg/kg Goat's
Beard extracts)

HHEl T 10874E  2087HE

Fig. 2-1-32. Tocopherol contents in 75% ethanol extract of Goat's Beard (Samnamul).

affected by heating and perilla oil addition.

- 119 -



o o9 AuzRE Ao dRd s, EEkolE, EIHE 52
o] lout 2718 A7l Qs EEHEz, ARjuzs 2o 57
golle 2 =30l He Aoz Atmdn

@ Tk, JuUAH

 FU=E FHIE FYUstY] AAYE ol du=Ee] dEE
-glucosidase A5l &4
S 49X 42 AEfE 180°CoA] 10, 20
Jtsto] e 2o 10, 2087t 7Hdsty
2-1-33).

5229 ¥

O

& ATS

—

g Y ABZAY o
TZF 279 ol7}H A(44.78%) B A2 11.3%0]9 00,
7F 7195t S uf zHzk 13.5, 9.6% =,
S o 154, 12.2%=2 =7}

100 -

20

40

o-glucosidase inhibition (%)

20 -

bed

b
ﬁ -

20 7t

cd bc
..

A A = 108 7t =712

loz~hd

=712

202 2t4

acarbose

(Reference)

Fig. 2-1-33. a-Glucosidase inhibitory activity of 75% ethanol extracts of Goat's Beard
(Samnamul) affected by heating and perilla oil addition (Acarbose was the reference

compound at the same weight basis.).

« SUs JHiz Adsto WA 2d A
2A]9] pancreatic lipase A3 AL E%j_ T x0]
17.5%0] 2l oo,
16.2% =2 7}<o] QJst S9olst HEIE HO|XA]| %}%}gm"
AR QkQrtHFig. 2-1-34).

- 120 -

=715 A7t Qlgt

U=9 ogts 5329 in vitro FH|TF &4 A&
1 Orlistat(78.1%)8c} S-9l5HA|
a2 YA €2 AH= ‘CoflA 10, 2027+ 7186t = o 22} 18.8,

Sl Wahe

127]120

S B HFig.

&



100 -
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40 -

20

MED = 208 7141 =712 orlistat

Pancreatic lipase inhibition (%)

1of7| o 208 7| (Reference)

Fig. 2-1-34. Pancreatic lipase inhibitory activity of 75% ethanol extracts of Goat's
Beard (Samnamul) with respect to pre-treatment steps for cooking (Orlistat was the
reference compound at the same weight basis.).

2. A2 NF /154 54 2 in vitro YN, FAF B W7}
1) A3

(1) A= F]

¢ AUE, U93: BYSE $SR0IA 20129 48 Ssto] AlAINE AU BUES
AYAFOA, Chee U FFPOIA 20124 4ol 2esto] Mopd AFAUE A
SUSL U4 £FolA TUstch $EUSL FHebde nEAA 20124 49 4

ES FElOl A, AUEe YR PalAlolA 2012

2

J
d 1040 p=tet Aua
o AxR A F /ol 24T duES AFet Ae AR 2RE A SLofste] ARH(300 g)E
st =@ L) o 500 g & s=2&= e 37 AAAA AU ofigeIZ 27
S A7IgE & okl Aol ol W(FFEol AX AUl 2% 22.3C, & 36%) Ev &
o] g AR JHoIA(RE: 21.4°C, & 40%) A=A
o &2 A AXN A AduE 1195, $EdE, HEee SHe JEHR Foiste 2 50
S0 3

L 2ol 1X3F 22t
S a. 2o 2J7](0A1ZL BAIZE, 12417}, 16413, 20A17H) b. %t
of 16A17t £2la 308 47] c. £H20] 1647t Eelu 308 42 & 1A%t fe7]a v
7F dAE AAEE AAshich

2 AUse U2 FgHz st E@ AT S vfgo= 180°ColA 10, 208 712
zejstglon], oln 57]5(10%) H7leat 27l og Uieo] AAlsiRl.

(2) A% 715 48 &4 ¥4

+ U5 YPos: 22euu slzenolc FFS PAL. oY BE ARt $AUEY
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3)

2 AHgstec
2228 dF2 A 0.05 g = F&E 0.01 gof] o2 22HH 3 mLE A7l §H =&
o8-S hydrophobic PTFE membrane filter (0.2 ym*X13 mm: Tokyo, Japan)=Z ojytst &,
20 yL= HPLC (Younglin SP 930D, Seoul, Korea)o| #4359 ct. Symmetry C18 A
(5.0 pm, 4.6X150 mm, Waters, Milford, MA, USA)S AF&st¥ 1 UVAS7] oAb 438
nm ©]Qict o]EAto 2L ofElolA|E|0|E, HErL, 29] &3 oH(50:37.5:12.5, v/v/v)S At
gotol ¥ 15 mLo) 422 8FAZCH A 2229 e nE 222U AYD
§e olgatel atsict.
7t2E]xo]t 3HF2 AOAC 970.64¥1 02 S7|84ES v|H:=3 A]7l & HPLCZ g5t
Fotdth. & M ARl 2 g B= AR &= 0.01 gol n-4h, otAlE, oEE, EF
(10:7:6:7, v/v/v/v)e] =grguo] 15 mle}t =, 40% pASEdE 8|S AHJtstil 56
hydrophobic PTFE membrane filter (0.2 pmXx13 mm: Tokyo, Japan)2 ojust 5 20 p
LS HPLC (Younglin SP 930D, Seoul, Korea)o] ZF<stgct A2 p-PorasilTM
(3.9%300 mm, 10 pm ID, Waters, Milford, MA, USA)S AF&st¥ 1L, n-3AAL oA 2t
=9 SFEU(97:3, v/V)E OlFHLRE AHESH Y 1 mLY £x2 EFA[ZG ojff UV
BE719] g2 436 nm= SIITH AR ZIRE]Lo|E g BE B-7IEH, RHUS
olgstel AT AFBAS £a] et

l‘% O_L.

In vitro ZA4et R FE5 24 F7t UY
AURIS) in vitro F4tst R FEE FAS Btsh7] s Yo E2 UHoR 75% oEE=
0|85t 4HA &

AFAQ) in vitro @4tet 2742 Blois’s WHol w2t DPPH (1,1-diphenyl-2-picrylhydrazyl)
o] st MAtZo]5(electron-donating ability) 02 ZF&20] Ujgt P =As519ct &

FZ% 0.1 mLo] 0.1 mM DPPH & 1 mL3 di &8st & A20A 30237 YA[et o
2 UV/Vis-spectrophotometer (HP 8453, Hewlett Packard, Wilmington, DE, USA)=Z
517 nmo|A SE =5 E5IT. FAtetade o3 22 Aow J5ilt). ZF AlsEE

17
33 wre 54ste] BRAE Ftch

Electron donating ability(%) = (1-A/B) X 100

A 222 A71729 e, B RAsLTY ERs

AMRfe] ottt A E2 F&E2 b mg= 75% oHE 5 mLo 5o ARESIRen, Gray
o} Dugan(1975)Q] wr#lo] ma} A& =5o] Al2 1 mLo] ImM NaNO2 £9% 1 mL2 7}5t
S 0.1 N HCIZ §h8 89] pHot 1.27F s 288 $ F%ol 10 mL7t H=% stoick,
SOoBS [AIZF =0t 37TCofA gF2AIZ] &, 1 mLE Fstl 2% aceticacid 5 mL, Griess A
0K(30% acetic acid® AA|St 1% sulfanilicacid?t 1% naphtylamine®] 1:1 B]& =3gtoH
2 Alg AHo] £AF) 0.4 mLE Jlstel & BEetAch. of EUANS AFolA 1587 ¥

2 A17121 UV/Vis-spectrophotometer (HP 8453, Hewlett Packard, Wilmington, DE,

i

E
boia

lo

rL
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USA)E AHg31A 520 nmol §ZEE Hstel dolglt obuAge
(_‘)I‘_]‘_

Griess AlFOiAl 9 S/ 7Isto] 9 &4

Nitrite scavenging ability (%) = (1—(A-C)/B)x100

Al A2 @378 %, B: 1 mM NaNO2 9] §3%, C 2153

ox.

AYRRQ] in vitro §FEZS LS FHEE 0] 83519 00 macrophage cell 219191 Raw cell
(RAW 264.7)S ©0]835}0] Griess testz 715ttt 24 well plateo] 2X10° cells/well9] A
27 e s E&ota, A|&(80 pg/mL), LPS(100 pg/mL)E Aelsto] 37°C, 5% CO.00A]
20417t St kst $ o] g9 50 pLe} sulfanilamide €9 50 pLE A& $ Al2oA 10

D &9 (naphthylethylendiamine dihydrochloride) 50 pLS A7}st &
S A1A 540 nmoA S¢S A5ttt Sodium nitritez2 ES

AT

—

to ©
o
i
ol

(4) AAUE ol§ 3Alo] whztu] U7

o o

, = L
2 308 A F LA 287] 3 84l wsulo] AL stk Ea AlGE WEjel s
=< PR £ Zdwol At BE2 A7sta, 233 dAA ZvtE e 10210

3%
U

AR A7 F 2712 Aol 841 ShEvl0] Akt

Contents analysisS O]

Table 2-2-1. &4 25 Aol BE ARUE ol 7t 4]

A]
ne LR
oz ARE R AR 2R, AR, AR e 2
A0 &, A4, AL %]yt AR)E Ee] g

RN A ARG (RR AL L), AFRY EA

Jol-xy-Be ARIAPE AR RN R AR R RS

A AR, AR

A AR (RN A R), AP SR, AR Aol A2 71 A]
= A B E 3]

H-]7] AR =T, ARSI, AU A

# AR

S o aE, AN, Fd, A EA =g

o 2R
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d

+ Table 2-2-19] AAUE o175 SN2 MY xS Fotof 1x} Al ke A,
% b

Ae7t A9S ol&e FCIE &35t 1071 tlwg AdEstiet. 35 AHR} A9 1
A A (DS RS, AAUES o]&ste RS ARt AME S AEE
N stA.

@ A= ol& 22419 FGDE &3t uigy] 274

a. AHAUE ol¢ 3419 FGD W& &4

o oid AUhARY  mE2 Fooisty z-AH|A Fgh AstdE Sl RAsAeY, &
20%89] mido] dgof FofstAtt

o

7to] AlAL 9o EES AISYsHA

- K WEse AAE 10 589 AAUE olg Ao st FVAQ 75 & (Overall

liking, OL)E 9% 7]5.& A w(1=thgts] o] Arh, 5-Eotstx|w Alojstr e ert, 9=

Oiets] ©ro] £thE o|&sto] Irtstgth. E3SH check-all-that-apply (CATA) method&

olgslol Ao £ EAT AL EA thel Wrlet, AGEA =23 AWE uigo
2 Amo] viguls £yshect,

>
rit

2) A+ 2y

(1) A9 AF 715 47 ¥ in vitro P4 B L FE5 B4

@ 4E 715 4R

. B2 gHe 29d AuEdAs Zeedo] A3HA 2gen], =g njod, o
=, PIU=E E BAE fLdt & 2158 AU=ols S28Ho] 272 3551.38, 837.89,
186.98, 1,423.23 mg/kg (dry basis) g-g&lo] Q)
AuEolATt 2229 brt 694.09 mg/kg HEE
7F=RITE 3.43 mg/kg, U]FF], Helie, Heu=E 2 Au=o HE 7280l Z7F 391.3,
414.74, 39.04, 1,870.57 mg/kg, =H|QUo] 47.01, 52.85, 8.88, 112.54 mg/kg dS-&of Q)
QIcHTable 2-2-2). o5 MASe Ao M2 AT
FJatel AHE S Bl vh Qlo] AR A4 TI5AdE FUHAA der Tgig

1o o
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Table 2-2-2. Pigments of dried samnamul, miyeokchui, daraesun, bangpungnamul,
and chamnamul

AuE o] %] ol U= A=
Chlorophyll a nd 551.38+56.98° 837.89+33.43" 186.98+6.31°  729.14+47.007
Chlorophylls Chlorophyll b nd nd nd nd 694.09£65.50
Total nd 551.38+56.98" 837.89+33.43" 186.98+6.31° 1423.23+112.50°
B-Carotene 3.43+0.18°  391.30+1.95° 414.74+14.70° 39.04+0.05°  1870.57+59.05
Carotenoids  Lutein n.d 47.91+1.07"  52.85+0.35 8.88+0.12° 112.54+4.64°
Total 3.43+0.18°  439.21+3.02°° 467.58+15.04° 47.92+0.17°  1983.11+63.68°

® In vitro At} 4 st = shAg

-+ SUE FER TUS AR, 09, o, YEUE L MR 7YE § 5Euad A
=9 gAatst &4 (DPPH 2tz 4aA &) Ata(91.1%)0 thefi<(61.62%)01A 0f-2

=T, 0]%3(38.4%), WELI2(22.3%), ALHE(10.4%) #0licHTable 2-2-3). E3t ¢

s A

U}

™
19

0.

o AUE, YEUE, 0GRt AU deledd Ut e e
22 T Yoz ostel MATT AR5 BT 4 A2 Hoz AR

Table 2-2-3. DPPH radical scavenging and anti-inflammatory activity of dried
samnamul, miyeokchui, daraesun, bangpungnamul, and chamnamul

DPPH radical scavenging activity Anti-inflammatory activity
(%) (NO concentration, %)
A& 91.12+0.42° 81.63+0.00
0] 5] 38.44+1.69" 77.96+2.20
[l RS 61.62+0.86° 58.12+1.27
Uz R 22.29i0.27? 84.57+5.09
= 10.39+1.46' 54.45+2.55
Reference Ascorbic acid 98.72+0.02° Control (no sanchae) 33.87+2.20
a-tocopherol 87.36+0.12% LPS 100+0.00
(2) AR A R) 2L 5)oll & 4L FEF5 48 2 AE 715 4+ F7t
o AuES AFe A ARR FAAstY] B 2014 50x1F X1l 52+ FHEo) 3@t 5
AAZ & AAYL offig 712 2715 AASH & ofd dadol do Y(2=: 22.3C, &
£ 36%) Ei W AT FEHH(LE: 21.4C. SE 40%) AXSHA AE 7|7k mhe
AE 75 A 222, 7IRExolt d=fS FUlotal 75% oEE £EE9 Iatsh &
45 29g Brerct

o AA AU=E9 7hREHxolE 2 1,251.8 mg/kgHE7t=E 1,181.9 mg/kg, FEI<!

69.9 mg/kg)olg o}t e 2o diAl & 1,294.4 mg/kgO 2 UER} Gojgt Hshe Qigict
o AxAIZHO| et FrREjrolE gefe §olsHA 1
Ao, Ax 6Uoll= ‘il% Afckste] Axste wiwEch 8101]1\1 Axstoe o] 7p2E]wo|T
ol fostl @otou, ool Wol EAfol mhe {olgt xfole Holx] k9tti(Fig.

u°l'
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2-2-1).

Carotenoid contents (mg/kg of sanchae)

1400 -
1200
1000

800 -

600 -
400
200

o -

6 d dried ‘ 15 d dried ‘30 d dried | 6 d dried ‘ 15 d dried |30 d dried
blanched light dark

fresh

Fig. 2-2-1. Carotenoid contents (mg/kg) of Goat's Beard (Samnamul) with respect to

drying steps (M beta-carotene, [1; lutein).

A duE FEEY 7IREHR0lE otgE FF2 556.2 mg/kgoldloy A duES &
+ =9 Al & 889.6 mg/kgC2 RO FUtstAH IRl duE2 x5S o 7tz
Hiole stgE 2 Rl dastdon 2ol EX stoA gado] Zith EIF WO
EA} gEglo] AxRARM] T2t AuE 2529 JIRHR0IE SietE dFS sl &
Aot tHFig. 2-2-2)
1000
a
B soo
‘-%'._, 800
bl
= 700
2 b
%= GO0 < &
i&'& S00 -
E 400 ?_' e ?
‘g =
g 300
:E 200
2
e
S 100
o -
6 d dried ‘15 d dried | 30 d dried | 6 d dried |15 d dried | 320 d dried
fresh blanched light dark

Fig. 2-2-2. Carotenoid contents (mg/kg) in 75% ethanol extracts of Goat's Beard

(Samnamul) with respect to drying steps (M. beta-carotene, []; lutein).

= Z 223 a2t b7t Z+zF 839.9, 526.4 mg/kg (dry weight basis)
=221 g2 1,366.3 mg/kgol o, A du=3 #= =0 il o=

ol
L‘

Jo Jo
o 7
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3 st @itk Ted, oA JUES AXsNS o 222W A A Yastd
ouf Wo| Al 222W Fgol 9o JFS UehAl okci(Fig. 2-2-3).

2000 -
£
o —
=
% 1500 -
o 7z
=
~
o
E
..E 1000 - b
a bcd bc
5 o d o becd
LS ]
> 500 - 2%
2 _
]
=
w2

0 —
6d ‘ 15 d | 30d 6d | 15 d ‘ 30d
fresh | blanched light dark

Fig. 2-2-3. Chlorophyll contents (mg/kg) of Goat’s Beard (Samnamul) with respect to
drying steps (H: chlorophyll a, Z; chlorophyll b).

AR AUz orE FEFoA= FE=To] HEHA] O*O*OL} gxl dy= FE=0
He Zgad a9 b7} 2k} 1,170.4, 1,0804 mg/kg 3roElo] & Zzam ke 2 950.7

mg/kgo|ct. o]l A dU= FE2T2 AlE o HXIste & &uiQl ofEsol &
si=lA] etfou HiAl ol Az o ““WU&} ogtzo] &&d olRollA 7IQdet ez
Helot il dves RS & ofEg2= K*i @*%Oﬂf =223 o] gl &
aston] Ax 7|30l SUHEAE da Zioh EoF 9o] EAf stolA Axet o U
Apdste Axeh Feol vlsi duE i%%oﬂfﬂi’i =228 Y2 FAst ZUutHFis.
2-2-4).

-{> -lol
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4 d dried ‘ 7 d dried ‘10 d dried| 5 d dried ‘ 9 d dried ‘13 d dried
light dark
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QQ
|
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Fig. 2-2-4. Chlorophyll contents (mg/kg) in 75% ethanol extracts of Goat’'s Beard
(Samnamul) with respect to drying steps (H: chlorophyll a, [; chlorophyll b).

Ir

lor
L il

o Antzue AR WM 22 o ﬂiﬂiOlCQ} F228 5o A
s 2 garo] Solatl A7 ®= AlEE, Axo] s GolstA 2asta
2 afol golstx| gotet.

AR
713k

N oM

B8 o

Faet, FAFRY
FAst @y AE2AS DPPH 2tz As) 4 EFTA ofATBAN98.72%), BHT
(86.03%). UutE 2| S(87.36%)3 vlmsto] A HERol AUHE(83.03%). o2 B 2o
A AFR(91.47%)2 TR &S A} S Uehich E3 oA AUEL 3087 Ak
AZL o) W Exjet 7& IZto] Aol FAkEt YL Tth2 SAIHAC wetA A
o gatat e a7l % Ax Bl s FbEE 2o AHCKFis. 2-2-5),

DPPH radical scavenging activity(%)

100
bec 4 be b b bc &
f -]
g

80
&0 -
40
0
o

6 d dried 15 d dried | 30 d dried 6 d dried 15 d dried 30 d dried

fresh blanched light dark Ascorbic acid BHT a-tocopherol

(Reference) | (Reference) | (Reference)

Fig. 2-2-5. DPPH radical scavenging activity of 75% ethanol extracts of Goat’'s Beard
(Samnamul) with respect to drying steps.
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Fig. 2-2-6. Nitrite scavenging ability (%) of Goat's Beard (Samnamul) with respect to
drying steps.
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Fig. 2-2-7. NO concentrations of Goat's Beard (Samnamul) extracts with respect to
drying steps (L : light, D : dark).
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Carotenoid contents (mg/kg of sanchae)

Fig. 2-2-8. Carotenoid contents (mg/kg) of Goat's Beard (Samnamul) with respect to
pre-treatment steps prior to cooking and cooking with perilla oil (A; No
pre-treatment, B; soaked in water for 6 h, C: soaked in water for 12 h, D; soaked in
water for 16 h, E; soaked in water for 16 h and boiled 30 min, F; soaked in water
for 16 h and boiled 30 min and soaked 1 h) (l; beta-carotene, []; lutein).
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Fig. 2-2-9. Carotenoid contents in 75% ethanol extracts of Goat's Beard (Samnamul)

with respect to pre-treatment steps prior to cooking (A; No pre-treatment, B; soaking

in water for 6 h, C; soaking in water for 12 h, D; soaking in water for 16 h, E:

soaking in water for 20 h, F. soaking in water for 16 followed by boiling for 30 min,

G; soaking in water for 16 h followed by boiling for 30 min and then soaking in

water for 1 h).
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Fig. 2-2-10. DPPH radical scavenging activity (%) of Goat's Beard (Samnamul) with

respect to pre-treatment steps prior to cooking and cooking with perilla oil (A; No
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pre-treatment, B; soaked in water for 6 h, C: soaked in water for 12 h, D; soaked in
water for 16 h, E; soaked in water for 16 h and boiled 30 min, F; soaked in water
for 16 h and boiled 30 min and soaked 1 h).
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Fig. 2-2-11. Nitrite scavenging ability (%) of Goat’s Beard (Samnamul) with respect to
pre-treatment steps (A; No pre-treatment, B; soaked in water for 6 h, C: soaked in
water for 12 h, D; soaked in water for 16 h, E; soaked in water for 16 h and boiled
30 min, F; soaked in water for 16 h and boiled 30 min and soaked 1 h).
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Fig. 2-2-12. Nitric oxide concentration of Goat's Beard (Samnamul) with respect to
pre-treatment steps (A: No pre-treatment, B: soaked in water for 6 h, C: soaked in
water for 12 h, D; soaked in water for 16 h, E; soaked in water for 16 h and boiled
30 min, F; soaked in water for 16 h and boiled 30 min and soaked 1 h).
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Fig. 2-2-13. Carotenoid contents of sanchae (M Beta-carotene, []; lutein).
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Fig. 2-2-14. Carotenoid contents of 75% ethanol extract of sanchae (R
Beta-carotene, []; lutein).
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Fig. 2-2-15. Chlorophyll contents (mg/kg) of sanchae before and after pre-treatment
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Fig. 2-2-16. Chlorophyll contents of 75% ethanol extracts from sanchae

(M:chlorophyll a, [J : chlorophyll b).

© 9 AW YR FEY e BAD s9g o Jl2eols, 222 5 A4 eyl
205t Wate Boon AR Rl BE IS Atolst AUSS Lepfolc

- 135 -



TUt AuE, 19F], e, geuEs 2 ARAE A4s Ay=E9 oE
xz20| itel &4 A|m2AQ DPPH 2to]zt 47 &AL zizh 91.12, 38.44, 6162,
22.29, 10.39%0]Q 00, BL}E2 &2o 16417t Bal1 308 Ae & 1A)7F 28]7] & 7}
7} 89.72, 10.32, 38.07, 14.4%=2 Qo]5tA Z4st

DPPH radical scavenging activity(%)

LLHI

iz = AL} Ascorbic acid o tccopheroi
(Reference) (Reference) (Refarence)

Fig. 2-2-17. DPPH radical scavenging activity (%) of some dried sanchae and
muknamul extracts (l; before pre-treatment 7J: after pre-treatment).
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Fig. 2-2-18. Nitrite scavenging ability (%) of sanchae extract before and after
pre-treatment (M; before, ©4; after).
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Fig. 2-2-19. Nitric oxide concentration of sanchae extract before and after

pre-treatment.
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Fig. 2-2-20. Carotenoid contents (mg/kg) of Goat's Beard (Samnamul) after cooking
(M; beta-carotene, []; lutein).
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Fig. 2-2-21. Carotenoid contents (mg/kg) in 75% ethanol extracts of Goat's Beard
(Samnamul) after cooking (M beta-carotene, []; lutein).
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Fig. 2-2-22. DPPH radical scavenging activity (%) of Goat's Beard (Samnamul) after

cooking.
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Fig. 2-2-23. Nitrite scavenging ability (%) of Goat’'s Beard (Samnamul) after cooking.
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Fig. 2-2-24. Nitric oxide concentration (%) of Goat's Beard (Samnamul) after cooking
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B22=(A 3M1%) chlorogenic acid, isoquercitrin =9] flavonoids?}t hydroxytyrosol
9] polyphenol % ¥i3}S a-glucosidase®}l pancreatic lipase A8l &4, HAtstebdat

Table 2-2-3. Polyphenol and flavonoid content changes during cooking of Goat's

Beard (Samnamul)

taxe  sraze
47 2z mxa e CIRE RS adpe @9 .
= = I8 k]
Polyphenols 19,494.51+ 12,208.37+  1,492.74+ 1,622.30+ 1,538.65+ 1,750.50+ 1,563.93+
(mg%) 52.70 35.38 60.16 43.48 62.52 147.40 91.29
Flavonoids (mg%) 5,644.04+ 1,896.56+6 197.62+ 139.32+ 142.75+ 155.70+ 136.85+
447.27 3.86 29.31 2.66 4.86 5.89 7.14
a.-glucosidase
inhibition (%) 40.36+5.75 20.89+1.59 11.27+1.79 13.49+2.84 9.61+£3.23 15.41+£2.19 12.24+1.65
Pancreatic lipase
inhibition (%) 56.33+3.58 30.25+2.78 17.51+1.76 18.88+1.88 16.17+3.54 15.63+2.72 13.82+2.38
Antioxidant(DPPH
radical
scavenging) 83.03£0.79 91.12+0.42 89.72+1.04 63.01+1.39 67.60+4.86 54.62+1.64 55.71+2.45

activity (%)

- 140 -



|

2ty v o]

=
=

=
K

= I

Biet ol AAQl duE=RH AidEz £y

oA B

H

—_—

o

13 K|

o T
A 5T

W
Hu
of fh

st

2 AA]

]

At

4%

bl

(7) A= ol & 2219 i

@ Contents analysis®@}

12} Mgt 107]9] oo}

AXREORE o

A0
o wu—

o
s

=o]

bl

tol 48

AT
o

- i

1ol A} A

ohs

ol

=
e

o]y s}
gt Zoz olitjz ol

olo

110
Jlo

_
N
ofo

H,

Aloo] wat tolw, o] 4

st

al

SH
A

% of
U

7 S Aol gzl vy

St
=]

bl ol o, 2

9]

o g o
o aoa

A=

=]
=

A

- A

Aolc},

A

olp

Hnoleh £8, O AAUE] 2 Fde
=t gxolch

C 7] oAl cok 842 Yo, m7)e

7HA]

- AbRpE )

=

?‘

- ARSI

7 o

St
=

| S glolct,

[e:

o o
= =

71
a

1t}

lﬂlo

o IMge 7ol 2d =

AR Y=

ee

5

P AR

Htotn

- ARR

o
s

o

A
A

& FAAT

713

Fig. 2-2-250] YR Sict.

A=
L.

& FAAT}

3

o] 7]

- 141 -



Ovwverall liking

a*

£ f

2
1
a

APRE STRE MR ST AR B Lrxg AbEESE b SHTH| AN BT AHE O [t AR EHORE|

= e

I
rx
bl
]
|'||I'.I
)..

I

Fig. 2-2-25. 713 &= XA}

Fopst o]got dlofst ol o] thgh CATA E&za

- JEEo} 2 el AR @zulo] disiAe BRstn xatee WA, &
Aot gro] S4o] =o uES AXFCE 7B EIL A Hau] cheog wA Uepd At
A ST AR L ahtee] gt xAzo] 1rlE AR
71550t w7 R AR mzu], AR S0 A e £5
o 23l Uerd ARILES A7 AT 4 9le oz s|gEt,

- 71520t WA ebd AR ol T} AR Aolwo] dsiA s ol Wy
Astaple &, ofal o 5O S4o] & HES AKSHE AS B & itk

- ARlolE0] FAlmol A s ARl ulES Folw, AT AR &H
Atee vje] xejste] Arlste How PAmE RSty

g H

o

- B AT AW, £2 VSRS UKL 9k £ SAld] AMURS ATHES o oA
U ke 7]Ees Boch oebd AU Avt 4o JlsEd by 93 b e

AR A7t 958 84 Belo] 7|59l o AR,
- ARUE ER0l gt ARUE A7 849 J1EEst oh2A Uehd A7 Aute] 245
of, 2% ARUE A7t SAS LT O Arbsts U2o] RS 1
29t
- ARIUE A7E SAS RN o ARUE9) ER WA AU AA wue 1
stofo} AU o] §84l0] 75ES &Y & 9US HOoR Az

- A9 UiEE AAUES o8 SAE2 249 AAEd AR vt vz dEHA

golsbl @ Aoz AE.

.10 379 Y= o]& 32
SUa9] A4 HE(E-E)

- AbEofl 16A1F 2 H, F= =0l 302 P Aotdiof At 2o 1ARE EFF &/

SEREE 3 R

ofl

o

- 142 -



2715 A7 g,
+ 7l&% &A%t FGDE £ 2T A% eAlnt offer 2ot

- 143 -



‘Weight for

400

2014/03/25

Date
Quantity for

240

|

(‘cHIEE)

B

tal el elAld 3t

i

A
Ttem: ﬂ' iH

H
=

3

L EEIE 21 L2118

EIHE

1

THo
ol

AL sf=2 SH=0Y 24

2

ol

e

K

TF
Hu

e

El

Tio

U

g

3

NEXZE £27F L2] AFSE &

=2 25 S¥EL 3 ToF oY

k

=}
o

Cre

4,

ol
o
ofu
)
@

5
Kb
LS
2= 0
2|2
R
212 =
[ bl
By Mm m o
£ 1o
b W =
s o G
= B ;
m 2 &
T =
w g g
T |
5”_ il o
= = e
WO L
&y i =]
e e
= 0 <0 |
2
=
&
=
£ o
= =11
= il
] =
3 =
I <l

No.

Refer

Weight for

100
100

2 R

ea
b

ty for

Date : 2014/03/25

Quant|

HAHSH =A OEich
2%, YX|27|

CHm},

=

dem HOjD A ML
ARLEZ,

AoM =7

o

=

xal
3. ohm
5. #l0f =,

2.

- 144 -

| g

A el AT Ft
Preparation

ol =211

ObAl =HI
20l dlx21 2em2l0l2

Zl CHRII

Ft

Ingredients

A DI

Refer
No.




TizhaE,

‘Weight for

0
509 o,

3

z+
2}

y for

ea
ea
L=

Date : 2014/03/25

Quanti

=

bl el 2l Al 3F
Preparation

[

Al
= AA. 2= 2l 222HdIAA E20 10

Lt

+

Tx2

L

ol
W
Al
83

HF
o
KK
=
o
r

THo

ol
o

™
1

oju
Tl

0

%

ot 2

it XA 2217 U7] Al

ojE o

L
KH

THF

Kl

It

r

TiHo

71 HAH

=
=

o

—

| &L=

N2 H

2.

tol o &% FEerh

9]

El

il

=

=T 02et me|
TH =

3.

Er2le A0 2t

[

4.

Al
THF
=
=l
Ul
-
o
oF

[l

Kl
_|u_

Tiio

ol
1o

X0

A A ok

ol
0
i
il

=

tCh.

o
Fory
rs il

=Lk ARRED 2 F®

8=

o

=
=T

ot

e
==

=2

=

2 HA I, SEHIT, A FE T, A2 14t

=0 =M 20 Tol
UIZ 1C+ B 114C, 22

Ingredients

L=
Chell =

il
sl

I

Efelti A
HAE

E.

Refer
No.

|

|22l elAT 7t

A

Al
it

Date : 2014/03/25

-

71

Al

<]

Item:

I

5

THo
ofu

AEX= 427t U7 AEoiE 2 3 &

Kju

(i
1o
<u
e
<Ju
o
o
S|
=)
o
ou
ut T
(]
14 £
i
14
._.__.L1 sl
=
e O
ok
e I
s <
T
Jod
s =
EATY
O o
A 2
= o
ol
4 T 1]
o

-
.m -]
=
]
3
18 B 2
-
&
..m.
Z
=
3
o g
T
m .
i o)
x ™
T =
i ]
wo| (i
o | 5|5
A | R
g i
& Gl =
! IH f
D 20 4
Kh ] i
k! =
: = |
i bl Ju
g g |8
K
4 4 3
& R
M =
) =]
. 7l
- ~ e
S| ¥ ||
el N
Fowm |ws| |
PREla M\l |m
pirg ot Vol I TR I
MNwgil {3z |2
bt | I Rl I
o |mi| R
=
=
s
=
&
& u
= ol ]
w |5
o ™
0| |IH

No.

Refer

- 145 -




MARE A Y I E

Ttem: -MHAHE ZH| Date : 2014/03/25
R;EE_F Ingredients Preparation Quantity for Weight for
Hal 2EEN 11T, &2 12t 2€ 1T, CHE T 2t CHEOES 1t W42 1 E2IE 1 150 g
5% S& o 30 g
SU= (16AIZE =2 F, = S0l 3022 40000l OIAZ2E SH 1A PR = 80 g
=15 AAEh
ALIE. CHll =, 0195, WEUS 20g 21 SSFO=F Zdl, 23 CHAM =]
AER
1 t
L 837/ 8/ ORI SRE 852 MN 272 Ho= 53 27/8
OE 22 s6M 54 270k
2. 4T7je £EE Hajol 17| Yoz DI & WK 12 sir)
3. BN 3 =2 SU=EE B0 OHA & 40
4 24X|0| 4BRE HE OB ¥R DIE ¥O| A lom HE=
H2X A gsof AEHE ZFELE AZAE F57U0
5 788 F& Ho 17 Z3, Tt THO| QoH FEOM FHEES
ot
6. T Z AT Z=0f PIE 3em, M2 2em FES| IV|E EHo| 20
g0t
TOA
i |
! '\J.'H
Ll ||hl|h'n” ’
LhA g2l BlA Y 2t
Item: MFHOI S Date : 2014/03/25
R{gﬂ Ingredients Preparation Quantity for Weight for
(R Inl WE AAHatol &=22 =l 1 kg
& ¥ ool 302 S =€ =0l 2212 AAHs0 =l 120 g
U (16AIZE 2 5, 2= S0 302 2F 40HHD Ol Al2et =0) 1412 7l = 120 g
=212 H3gh
ALtE, O =, D195, BELE= 30g & SEOF =Hl, 2em 2012 22tM =H|
= 5 C
+= 1 t
P 172 T
cr3aks 1 t
LANF 2 t
1 4de Wa HAH = Mdch 28 @2t oM, el e o 4
=0 S¢S o
2, BHE of =2 BUE0 13F OF Ok 435, Z215E 21 2
22t
3. 840 MLD LS Y1 BOCT} B3 w2 YD Mo| B F0jR
DHALA| of 20M 2~30 2 HE AAfs| zZelbt

- 146 -




Rl ge| A Y 2t

Item: ﬂi\'ﬂ 1?;7“‘-8'

Date : 2014/03/25

R;-f:r Ingredients Preparation Quantity for ‘Weight for
M= a0 WE, ChAIOL ZEl, S0Hs. S5 5
=== 200 g
=Li= (16AIZE 22 5, 2= =0l 3022 A0HHN OIAI2e S0l 1At T2 = 200 z
=212 HAHEY
LS, Crl =, 0195, BELHE s0g & S O=F EHIl, 5em 2012 Z22HH EHI
L= A= AA, Ze S0l 222HAIAA =0l 102 =2 5 SI1HA 50 g
Fe AF 2 ea
ot 1 ea
Ci3oks 1 T
27HA 1 T
AFNE 1 T
&2 oret
5 Or2F
1L 50| ZED, W5, S0hs S3=E 91 30 £ 71 BoFOU
ChAOE €3 108 o Zeirt
2. 848 MM EH Z2HO
3.TjEs 3-4 EmeE X=I, AN H =2 SUBD RFUES
HBLEE I 20 &% HXH =7 HCh
4. =20 EHE Ussg 81 I¢E Of O= 283 FxE& 23
2xCt
5. dEjo] 37|88 £21 T AR HE 1FE 21 207t 848
210 FZod Fd|E LUES E1 2-30 B HE E7 20M MAM3
=eltt
HAgE ZAT F e
Ttem: FAHEFOLH] Date : 2014/03/25
Refer I . . PR o
No. ngredients Preparation Quantity for ‘Weight for
o4 # 1 kg
gLtz 16A12L 22 Fl, = S0 3032 Aohlol OIAI28 S0l 1A12EFA S 1 ke
Chell = 27| MAHE 1 kg
A4S 1 kg
ELIE 1 ke
221 2HE (LI2 1kgE) & 3c+ Az 1c+ 8 12C
1 BLge FAZ werz Fusich
2. BLpEES MIo| Mo 2718 WAL
37, ME HER HBOE oM B §, MsECL
4. ZZo| UE=& FopE|Y B FHiet ZHEE FOELCL
5. 139 &o0f ZHEe mepjo] BojM Algl = ChA| $erh
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Item: ﬂiﬂ—ﬁ ?:!

Date : 2014/03/25

Rf;er Ingredients Preparation Quantity for ‘Weight for
L= 16AIRF=E 5, 2= =200 3022 20HHM OI A28 =200l 1A FE =
2JIE HAeh 200 g
ALIE, 095, Chells, B ELEE 28 s0g # FHl,3emZ0IZ #0 =3
ELtE 50 g
L 1 C
258 ! L
Het S EA7 1 ea
&= o2t
g 2hE 2HE 3T+ CHAIDKE 3T, A 25 1, 25 1T
1. BLtEe TN wedE Fusic
2. BUESE TR0 Mo E71 FASE SLE 2 20| e
0}
3. % EEEY FZEEXNE B A0FL 97H 2IAREE =21 7R
H0%| ¥ HE==u 4oFct
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Al 32 ARd=E 7 7168 28T +4% A+ (Al 3 AlEA))

1) A=

Al 3 ATl AR AR Al 1 2 A% S $UE ARE ALgstact

|0je] Sz g FEHZ 0|85t
+ ethanol& ARSI, oo w2} 10
ethanol, 75% ethanol, D.W.2 & HHO =AANR = ARRUE AR b

= duy=, FEHE 9A, HEs AL 12A1%F & stirringsto] FE9t
%

ul
= 5
guf x3te o aeAQ AR HEHS sistct

2

)

Dried sample 5 g + 200 ml of DW. /75% EtOH/ 100% EtOH
v
Extraction of samples for 12hr at room temp.
v
Centrifugation 7000rpm, 5min
v
Filtration using Whatman filter paper (No.1)
v
Concentration of the filtrates using rotary evaporator at 40 T
v
Drying

Fig. 3-1-1. Procedures for the metabolites extraction from wild herbs with various
solvents.

(2) 229 d9 =4 =i H7t

Saets 4otoA a-glucosidases &AM Haotss ZFor A7 B4y as
dHA At @2t a-glucosidase 84 Aol &/d 542 &l Ae EG2E 34
o thEAQl o-glucosidase AlsiA|=2 L2Xl acarboseS positive control® ARE-51o]
Az 25229 89 2% 5935 v A, a-glucosidase AaiEd &=

|
o
ol in vitro ‘3o|A AAivtE £E2Y aa-7IA vE Al JES 545t UHs] I8k

¢}

g e oL
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50 ul of «-glucosidase 0.7 unit/ml (0.465 unit/mg of pNPG) + 10ul of sample

v
Incubation for 5 min in a water bath at 25
v
Adding 50 ul of 5 mM p-nitrophenyl-a-D-glucopyranoside

v

Reaction for 5 min at 25 T
v

Adding solution to 190 ul of 0.2 M Na,CO5; solution
v
Measuring the absorbance at 405 nm

A 4
Calculation of of a-glucosidase inhibitory activity

= {1_(0Dtest - ODl)lank-)/(icontrOlODtest_ ContrDlUDl)lmlk—)} *x 100

Fig. 3-1-2. Measurement of a-glucosidase inhibitory activity of wild herbs extracts.

(3) Prep-LCE 0] &% 3-8 & &2

AuE g5 #8& Ade g Hdl AHRl4E F%5=S Preparative HPLC (YMC

LC-forte/R)S o]8&3sto AA|S Xldlstgitt. A2 C18 flash column (YMC-DispoPack AT,

50 ym)@} C18 glass column (Kronlab Eco-plus, 20 ym), C18 AQ-HG column (YMC-Pack

ODS-AQ-HG, 15x250 mm, 12 pm)E At&s5tgion, UV &4 o2 260, 340 nmofA] &H
]

sttt Aojxl 7t fractions T Ust =%(0.46 mg/mL)=2 o-glucosidase Ao &4 &4
= o 5 = S o 5 = = .
st 98 4RS Fost 2EEL SAQlsigon], AMF B4 20 of(Fig. 3-1-3)9 29
75%EtOH =& & Fraction5 + 6 Subfraction 5
ﬂolumn 1 YMC-DispoPack AT\ KCOIumn : Kronlab Eco-plus \ éolumn : YMC-Pack ODS-AQ-%
0ODS:40g, 50um 15x250mm, 20um 15x250mm, 12um
-Flow rate : 25 ml/min -Flow rate : 10 ml/min -Flow rate : 10 ml/min
-Eluent : -Eluent : -Eluent :
A(0.1% formic acid in water) ‘ A(0.1% formic acid in water) ‘ A(0.1% formic acid in water)
B(0.1% formic acid in methanol) B(0.1% formic acid in methanol) B(0.1% formic acid in acetonitrile)
-Gradient -Gradient -Gradient
Time(min) B(%) Time(min) B(%) Time(min) B(%)
0 0 0 0 0 0
3 0 3 50 10 50
25 100 25 100 30 100

i s R

Fig. 3-1-3. Partial purification of a-glucosidase inhibitory compounds from Pimpinella

koreana using preparative liquid (prep-LC) chromatography.

AAUEY 98 4R RS Y8 Fig. 3-1-31 e wwosz APyt AUB 39
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E35] subfraction5-471x] B&lsto] AL
C18 flash column (YMC-DispoPack AT, 50 ym)& A&

2 }‘\?]_o-] o K]OHO]‘O:]q

75% EtOH F&=2 A
& 4L 75% EtOH

o] crudestA| A5t

m{u

AR 92 AR A
ARUE 559 58 A8 BAS Q5] HPLC-ESI-lon trap-MS"g o]&
© 0.1% formic acid in water?t B : 0.1% formic acid in AcetonitrileS

of. AMMIRE 24 2302 offi(Fig 3-1-4)°F 2ttt

u}

T

(4) LC-MS/MS 7]

HPLC condition

@C : Accela HPLC system \
-Column :

UPLC BEH C18 column (1.7 um), 100x2.1mm
(Acquity, Waters, Milford, Ma, USA)
-Detector : PDA detector
(Accela 80 Hz PDA detector)
-Flow rate :
=Eluent :
A(0.1% formic acid in water)
B(0.1% formic acid in acetonitrile)
-Gradient

MS condition

a )

-lon trap: LTQ-Velos ion trap
mass spectometer

-Electrospray ionization :
Heat electrospray ionization interface
{Thermo Fisher Scientific, San Jose, CA, USA)

0.3 ml/min

-Capillary temperature :
275 °C, Sheath gas

-Source voltage:
5kV, Auxilliary gas

N N\ _/

Fig. 3-1-4. Analytical conditions for o-glucosidase inhibitory compounds from wild
herbs using HPLC and LC-MS/MS.

Time(min)
o
10
30
40
50

B(%)
5
50
90
5
5

3) An
(1) AU A3 48 DR 55
220l bl AEel Tt 7 o

of, Autt ofefet Zkct.

FE5 559 a-glucosidase A5 &4

Table 3-1-1. a-Glucosidase inhibitory activities (%) of the wild herb extracts prepared

with various solvents

a-glucosidase inhibitory activity (%) *

L= L= 4= o] Craf =

DW. &2 0.4 + 31 05+25 0.8 + 4.9 1.2+ 37 07+22

75% EtOH F=&= = 14.0+£ 2.3 14.6 £ 6.0 6.5 1.6 8.8+4.0 16.3+ 5.7

i — |

100% EtOH F=&& 3.6+ 41 6.2+ 37 49 +27 2.6+ 3.1 45+ 35

* final concentration : 0.23 mg/ml
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2]9] H(Table 3-1-1)2} Zo], =Ust =%(0.23 mg/mL)o|A === &ofjof 2 o-glucosidase
© AAIY-=E0A 75% EtOH &9 Ash &7dol 71 =7 Y&

= ol Aol A7 Aael FUsHA 75% ethanolo] ARIU=E9] ddE 78
A 20 7ME 2eAQ Euile HUEo], o]f 75% EtOH F&&0 d7d d9= &4 Y

(2) 529 ¥@9 =22 a1 H7}
7F AFiY=E 75% EtOH F&=¢9 €9 248 8
mg/mL)2 &X5}9 o0 a-glucosidase AsjA|2 &

sto] wlw EAstlct

ulu

Hotst7] Yote] ==¥H(0.23, 0.92
acarboses positive control2 A&

ir
)

75% EtOH ===

50 4 w3 23mg il
g .92 mg il
£ 40 -
=
i
ol T B T
530 1 |
=
=
= B
a 20 T -[ |
a [
=
8
510
=4 |
& i

D i

L2 A2 wE O|M™%|  Cjefjg acarbese
Fig. 3-1-5. a-glucosidase inhibitory activities (%) of 75% ethanol extracts of the wild
herbs.

AAIU-=EE 75% EtOH £&59] a-glucosidase Alsl &2 w82 4 2%, 5% &
Hoz s @yol Yepts 1S Helstict. U3 5 0.92 mg/mLojA §9JF o] ¢
o] AutzEo] oF 32%, tiElieo] °F 30%, AUr=ol of 29%= JuAer =2 Asl Fde Y
Wttt o]2 positive control2 AFE= 0.23 mg/mlL %9 acarbose®?} H]uwstH, 0.92
mg/mLe] Auz, tdie, U229 75% EtOH FE=0Ae] Asl| &/do] acarbose &+FC0 2
IE A}, oj2fet ZiE &l MU= F&E0] a-glucosidases AaidozA EF 220
anpeel adle HAT & AUch

7180 Hud ARUEY P8k R& Ao et A4t Ao mEW goieds
[soquercitrin, hyperoside®} Z& Z2f=771 & 4 9l 0 {(Kurakane et
al., 2011), &FEUZ9A= coumarin, xanthoned} 7L Zz|nj st &t =& gt
UEt= o] BAUEQItHRa) ef al, 2009). E3t Fuzols d9= /o] E2 dAl
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chlorogenic acid?} &850 9= Zlo] &dax QO tj(Apati et al, 2003), 1 2]9] t}Fst &
& Auol Eat AIElo] Sick olet 2ol ALYl Ak WS Belule dww
uelo]l Q= Aoz Buw v 9lon}, o]l tofet shtEE0] Ik o oY Aoz
o551 QIch T2} Tl AR it 8 ofAlsiA] nju|at Algolct.

o
AAUGE 2529 §4 AmEd 54 AY Fig. 3-1-63 Zo] 200~400 nm WeIo|A SolA]
oz Favt EAEE HAT & oich AU cfe BE 260 nmold MY ke S¥E
2 ggongz o2 FAo

T mupe 75%EoH =2 T T Ciele 75%EtOH =58
A 0 0O ]

1l:l.: s i FRIN | 1 A

Absorbance (&)
Absorbance (A)

05(

T B atly, & S R
Fig. 3-1-6. Absorption spectrums of the 75% ethanol extracts of Pimpinella koreana
and Actinidia arguta (200-700 nm).

(4) Prep-LCE o]&3t 5-& 4 2

Atz 75% EtOH F&5 55 Prep-LCE o]&3sto] WA Cl18 flash column (particle size : 50
pm)2 &0l crudegt FAIE sIACE o] &l &5 6709 Fractiong ¥ 20, ZF Fraction &
g 24 #8912 95 a-glucosidase Ao &AL 33] o]Al whE =A5IATHFIg. 3-1-7).

Aot 5%=(0.46 mg/mL)2 £7Je Zi} Fraction 604 oF 58.6% % 7M =2 Al &4d=
HA 0w, Fraction 5oA= 9F 19.6%= H|wA =2 X3} &/Jo] Uehrdct. o2tA Fraction
52} Fraction 6°] ¥dF= F& ol EMZT ez oif=oAo ©2t Fraction 52F
Fraction 6& &A 0|99 £71 && A AdZ F13g5t tH(Table 3-1-2).

Mo
Mo

offt oo
o b

ol
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- o
N gl
<260 nm > fu
mAU “ f L— ! {‘“"H
2000 - =2 -
F1 F2

F3
1500 ( \( N N \
1000 +
500 Vi
& \
) e S| Mo R (SRS, W S
|
0.000 5.000 10.000 15.000 20.000 25.000 30.00

Fig. 3-1-7. Preparative liquid (prep-LC) chromatography of the 75% ethanol extract of
Pimpinella koreana.

Table 3-1-2. a-glucosidase inhibitory activities (%) of the fractions of Pimpinella
koreana extracts prepared using preparative liquid (prep-LC) chromatography

a-glucosidase inhibitory activity (%) *

Fraction1 Fraction2 Fraction3 Fractiond4 Fraction5 Fractioné

50x24 -09+33 -5.2+05 27 +45 19.6 + 5.1 58.6 + 6.4

* final concentration : 0.46 mg/ml

=2 Xoj&E& UEIY= Fraction 52t Fraction 65 & Cl18 glass column (particle size :

20 ym)< o]-&sto] FAART 307 9 F 671 subfractiong ¥ 24t FHE=S AT

2=5(0.46 mg/mL)o|A o-glucosidase Asff &AL =X st Ay}, subfraction 594 2F 63.4%
2 OE subfractionsof vl|s| AtjAoz =2 4SS Hrt watA subfraction 55 0]&5t
o 24 JAE Al°¥staot.
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E = % }.1' w

<260 ; | ' ' E ! | |
nm > ] - i

= [E—— ]

mAU
0007 subfraction1 subfractlonZ subfractlonS subfraction4 subfraction5 subfraction6

s N N\ N N a

1500 -

1000 4

500 \

- I L A "

x 7 - >0 L |

1 I I 1 | 1 )
0.000 5.000 10.000 15.000 20.000 25.000 30.000

Fig. 3-1-8. Sub-fractionation of the fractions from Pimpinella koreana extracts using
preparative liquid (prep-LC) chromatography.

Table 3-1-3. a-glucosidase inhibitory activities (%) of the sub-fractions from
Pimpinella  koreana extracts prepared wusing preparative liquid (prep-LC)

chromatography

d-glucosidase inhibitory activity (%) *

Subfraction1 Subfraction2 Subfraction3 Subfraction4 Subfraction5 Subfraction6

1.1+ 43 140+ 25 6.7+ 30 1M1.2+16 63.4+49 35.3+20

* final concentration : 0.46 mg/mi

§840l 99 MB Bal=2 o5 acetonitrile (ACN)RUJ2 o] 235}0] subfraction 55 B&5tY
tt. C18 AQ-HG column (particle size : 12 um)S Edf BAAIZF & 508 = 7719
subfractiong o}, 53t %%(0.46 mg/mL)olA] a-glucosidase Al &AL EA 5.
Subfraction 5-40|A F 72.9% =2 C}= subfractionso] H]|3l] =2 A5 A4S HIHHTable
3-1-4). o] A2 EU|& Prep-LCE &5 AYUE 75% EtOH FE5E9] stk S8AE A}
Al 228 2alstu o]s ALY BAS AlAlstict.
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-
- - . - *

ii ri 2 = L J ';‘

Subfraction5-1 Subfraction5-2  Subfraction5-3 Subfraction5-4  Subfraction5-5 Subfraction5-6 = Subfraction5-7
200 N/ A4 L'l N Y Y A

<260 nm >
mAU

150 4

100 4

50 4 ‘\4
M|

N - A /C\\M“‘D C’M:'\ N iy,

- - T -
20.000 30.000 40.000 50.000

-
0.000 10.000

Fig. 3-1-9. Partial purification of the sub-fraction 5 from Pimpinella koreana extracts
using preparative liquid (prep-LC) chromatography.

Table 3-1-4. oa-glucosidase inhibitory activities (%) of the partially purified
sub-fractions from Pimpinella koreana extracts prepared using preparative liquid

(prep-LC) chromatography

da-glucosidase inhibitory activity (%) *

Subfraction Subfraction Subfraction Subfraction Subfraction Subfraction Subfraction
51 5-2 5-3 5-4 5-5 5-6 5-7

231+ 24 -4.7+58 325+ 41 729+19 290+32 413+19 -267+56

* final concentration : 0.46 mg/ml

tafie 75% EtOH F&a2 Au=d 54 YHMe=2 Prep-LCE ©|&ste WA Cl18 flash
column (particle size : 50 pm)S £35] & 5719 Fractiong ¥9itt. Zt Fraction® I
24 =S sl a-glucosidase Asl &4d& Lt 55=(0.46 mg/mL)= 38HE o] &

it 7} BElgso] @y x4 o} A3 Fraction 501M oF 43.6%2 71 =2 As) L
HOW, Fraction 39|A-= 2F 354%=2 B|wA =2 A &Ado] YUEITH m2tA Fraction
33} Fraction 50] &% 98 Ao £rje Zoz ool wat o Ane Eriz e

75% EtOH 320 Tt 241 AdAlstoirt

A5
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4 ¥ § =
L —

<260 nm>
<340 nm>
mAU F2 F3 F4 F5
2000 - r ~\ AT =W = T s T RS

1500

1000 - 3

)

WA

|

500 ) N\ / ;\J 4

N |

Y | N NG o ———————

J I T T )
5.000 10.000 15.000 20.000 25.000 30.000

Fig. 3-1-10. Preparative liquid (prep-LC) chromatography of the 75% ethanol extract
of Actinidia arguta.

Table 3-1-5. a-glucosidase inhibitory activities (%) of the fractions of Actinidia arguta
extracts prepared using preparative liquid (prep-LC) chromatography

a-glucosidase inhibitory activity (%) *

Fraction1 Fraction 2 Fraction 3 Fraction4 Fraction 5

-1.5 £ 3.91 23231 354+ 571 16.9 £ 2.85 43.6 + 3.50

* final concentration : 0.46 mg/ml

® LC-MS/MS 719t AR f2 AR 24

Prep-LCES E3f R2lsle de h‘cHLJr%QJ 23558 HPLC-ESI-lon trap-MS/MSE 0|85}
of B4 L85ttt AtubE9] 49, Subfraction 3@ HPLC A Ayt =2 intensityS ZH=
Aoz Hop tg9 compoundE ¥Hshil AT a-glucosidase Als &2 Y UEHYA]
ghenz, Al &/do] =2 Subfraction 5¢t Blw 3 FA A5k
thef$0] 79, a-glucosidase A5 &4Jo] Y Fraction 1, 22 H|uA =2 x| &4
E}|= Fraction 31} Fraction 5%} 8B]wst¥gon, Axjus E3E59 g85409

NE =AS Q8 PCA (Principal component analysis)?} OPLS-DA (Orthogonal partial
least squared discriminant analysis) A48 AlA|stgit WA PCA EAS o BlE
o) gAbdat Aol e EQlstel e WAsIHon], OPLS-DAZ Fof H&2 7to] xtolg
Fdiststol RodS de dE5 &8 H screeningS 85t

Fig. 3-1-11, 3-1-12& Prep-LCE o] &5t A& E33F % subfraction 32} subfraction 5
£ HPLC-ESI-lon trap-MS/MS2  ZAgt Axtz, FHE o] M=z o Y
chromatogramS 201519t Negative®}l Positive ion modeoA] 25 Ut gjgloz BA
T o, Subfraction 3= 5-10 min (ACN <¢F 27-50%)0fA], Subfraction 5= 10-20 min
(ACN ©oF 50-70%)0f|A] elution Tttt o]& ECjz2 £33 7F9] compound Xfo]7} 9l&S st
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Subfraction 3 , Negative ion mode
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Fig. 3-1-11. TIC chromatography of HPLC-ESI-lon trap-MS" analysis for the
subfraction 3 and 5 from 75% ethanol extract of Pimpinella koreana (negative ion
mode).
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Subfraction 5 , Positive ion mode
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Fig. 3-1-12. TIC chromatography of HPLC-ESI-lon trap-MS" analysis for the
subfraction 3 and 5 from 75% ethanol extract of Pimpinella koreana (positive ion
mode).

Fig. 3-1-13, 3-1-140|A Uep4 v}t Zro], HPLC-ESI-lon trap-MS/MS &Aof Uehd tiAt
A9 oy A4S AAISIAT Fig. 3-1-139A4] Subfraction 5+ PC 1& 7|&0 =&
negative ion modeo]A] ko] ®}ako]|, positive ion modeo]Adl= 29 Wisko]| QJx|st= 71O
2 UEY, &8k 4o Xpo]E Hols Aol diARAIY EAE whgsta A ESH
OPLS-DA EA(Fig. 3-1-14)o] UEelH vlF o], negative?}l positive mode T-FoA
g/doll 705t dARIEE AT & e, olF EHE 1% F9 £5oA FYA Aol &
UEHU= 252 screening ¥ 57510 ol UAAt € 24 55 1] AHHAE &<

stoict.

< Negative ion mode > < Positive ion mode >

:
8
RRRERARAE

LT ENTNY

N m

Fig. 3-1-13. PCA (Principal component analysis) analysis for the metabolites in the
subfraction 3 and 5 from 75% ethanol extract of Pimpinella koreana.
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< Negative ion mode > < Positive ion mode >
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Fig. 3-1-14. OPLS-DA (Orthogonal partial least squared discriminant analysis) analysis
for the metabolites in the subfraction 3 and 5 from 75% ethanol extract of Pimpinella

koreana.

Fus 2229 432 58S Aldgeh 23, Subfraction 39} Subfraction 504 AFRU-=F &
S 62 MBo] chlorogenic acid’7t AL OWH(Apati et al, 2003), A3 A3 At22 E5)
chlorogenic acids= 4w §8 MABoz ok x4 git=S UER = Zlo] &9lg] 9 tk(Nicasio
et al., 2005, Aguilar-Santamaria et al., 2009). E£3st, ttH=F EAIEAS 55 Subfraction
b foder Aot Ue AHEse 8T ZY negative ion modedA=
9,11-conjugated linoleic acidQt pinolenic acidQt FAJSH A AR A&t
hydroxytyrosol-1-O-glucoside #t25 E35t1 9= compoundSo] £Q TAIRZ BEAE 9
O, positive ion mode9|A+= palmitic acid?} pinolenic acidE 85t Q= 7o 9]
sk 2 9Jalt}. Linoleic acid, linolenic acid, palmitic acid®} 22 A|AHe zhtbE 584
o= oz A 9l O t{(Lee et al., 2007), phenolic compound
hydroxytyrosol-1-O-glucoside+ a-glucosidase?] &8 AXsigtozA dd x40 |t
et = 7oz Yitlo]l 9ltkJemai et al, 2009). @2tA a-glucosidase A5

ol FuzE 2529 78 47 BAE A¥e A, Subfraction 50A &
chlorogenic acid Qo= &4 ZA=2 hydroxytyrosol-1-O-glucoside &5 13!
phenolic compound®t A|¥AMA|Eo] B2l AA|E o] =2 a-glucosidase A5 A4S H

ROz ARt
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Subfraction 5 , Negative ion mode
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Fig. 3-1-15. TIC chromatography of HPLC-ESI-Ion trap-MS" analysis for the
subfraction 5 from 75% ethanol extract of Pimpinella koreana.

Fig. 3-1-16, 17, 180]A Yeld v}e} ZFo], HPLC-ESI-lon trap-MS/MS EAlo] Uehd claj
= FEE g9 WMAEY o¥d sAEAS AAlstAY. Fig. 3-1-1691A4 negative ion
modeo|A]+= Fraction 1, 2= PC 1, PC 25 7|&0 =2 Rt ofo] Hisko]| QJX|5tH, Fraction 3
S PC 1, PC 25 7|&202 ©E 29| "tdkof ¢JX|5tH, Fraction b= PC 1S 7|&0=2 9]
g, PC 28 7I&oz 29 ®do #Alste Aoz UERT. Positive ion modeof A+
Fraction 1, 2= PC 1& 7[&o& 49 Yo, PC 25 7IEo=2 39 ol x|stH,
Fraction 3= PC 1, PC 25 7|&0o=& % QF9] wisko QJX|s5tH, Fraction 5= PC 1, PC 2
2 J]z08 BT Sof wapo] ojxjel= o2 Uehdch wetA s E4o] 79| LIERLIA
orS Fraction 1, 2= ]%?j gAro 2 UEYN Fraction 32t Fraction 5+ Fraction 1, 22}
Lo oz Y9n BHOl Ablg Mot Aoldt hARlE Exjstn 9eg wdsty 9l
ATt ESF OPLS-DA #A4(Fig. 3-1-17, 3-1-18)0] UERS H}e} Zo], negative?} positive
mode BEOIA @i Fiol Zlolsts TARIES AT 2 Aon, o2 EGE 5% 59
*1 094‘* }Olé UrEMi dE=2 screening 3 575t ol HiAMAY €9 22 &
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Fig. 3-1-16. PCA (Principal component analysis) analysis for the metabolites in the
fractions from 75% ethanol extract of Actinidia arguta.
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0 4 , s e s i P . .
o % P 0s £
P
o B os it .
o o i
05 4 % “a,
i 'S i N
: o <
ot Fraction 3 B o % 4
” - “ Fraction 3 [ons
02 v x
zo ! _ o "
5 £
® 3
01 z
o
02 n .
o3
o3
o8 ,
o e g Fraction 1,2
. g 05 . SO
o ' % Fraction 1,2
o
o
o8
o8 i,
os
0s NI
10 Wb t]
"
om om  om  om  om 0w  ow om om a0 on ow o om on oz

o1l 012 010 008 005 004 002 000 002 004 006 003 010 012 01 016 018 02 02 02
n

Fig. 3-1-17. OPLS-DA (Orthogonal partial least squared discriminant analysis) analysis
for the metabolites in the fraction 1 and 2 versus 3 from 75% ethanol extract of
Actinidia arguta.
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< Negative ion mode > < Positive ion mode >
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Fig. 3-1-18. OPLS-DA (Orthogonal partial least squared discriminant analysis) analysis
for the metabolites in the fraction 1 and 2 versus 5 from 75% ethanol extract of

Actinidia arguta.
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20| ¥ $HL AW A Fraction 3, 54 M3 A7 ARES B I
2 &34l chlorogenic acid’t 37H3UH. ol #4€ ¥ & H& &
oF /g2 9=2 o5 &l chlorogenic acid’t 4tz & 78 ol Al
CHApati et al, 2003). Est, TfH=F EABAHS E35] Fraction 1, 29} §9o]A oz X}o|7}
MBS =A3H Ayt Fraction 3, negative ion modeoA]= flavonoid A €9l rutino]
29 UAHNIR BAE 9t} Fraction boJAl= negative, positive ion mode 2 F0fA]
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Fraction 3, Negative ion mode
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Fig. 3-1-19. TIC chromatography of HPLC-ESI-lon trap-MS" analysis for the fraction
3 from 75% ethanol extract of Actinidia arguta.
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Fraction 5, Positive ion mode |
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Fig. 3-1-20. TIC chromatography of HPLC-ESI-Ion trap-MS" analysis for the fraction
5 from 75% ethanol extract of Actinidia arguta.
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2. AR g FAS BYYE) Bl L 7Y
1) A=
Al 3 ABIRIOIA AL AREE Al 1,2 AR Bt £UF RS ARRsHA

2) 98

() 470 520 BYS A pelg AT 5% 55 22 A4
© AAUE 5529 Ax

AAtEol gEo] gt S8 Tl £32 5] 8ulo] T Ed e 2EUS olgsteirt.
F& &izes A9 =42 %% Al 7V ol o] &&= ethanolﬂ *T%ﬂﬁl ojo] =zt D.W.,
25% ethanol, 50% ethanol, 75% ethanol, 100% ethanol®2 F&5t9tt 274X = thefis
(Actinidia arguta) A& 1go| ZtzF 200 mLe] &UjS il 12A]7F =9 stirringsto] F&St

S 7000rpm, 4°C, 587t centrifugation (Hanil combi-514 R, Korea)sto| A58 Fstgict.
o] 7|4 Ao A=A filter paper (Whatman, No.1)Z& %3] oja}5t §, 25% ethanol £& 2,
50% ethanol F&&, 75% ethanol F&=1} 100% ethanol F&Z2 rotary evaporator
(EYELA SB 1200, JAPAN)Z Arg3ted D.W.2 &uj x|gtsted, D.W. 2&2u 3 EAAX
(Ilshin Engineering Co.)AIZIt}. o]t Z2 AAXY B Sol Lojil F&5=2 ol &sto] Ad
2 stk

@ 3 EHE &F 54

AFRIUFE9] Total polyphenol content+= Folin-Ciocalteau's reagents At&sto F45HCt.
FE22 &4 A3 A&E D.W.o] &alisto] ARESIIT, gallic acidE BEEEHZ ARESHO
standard curved sttt A Y2 Fig. 3-2-10f] AAJstict.

100 ul of sample + 500 ul of 0.2 M Folin-Ciocalteu reagent
+ 400 ul of 10% NayCO; (standard solution : gallic acid )

Reaction for Thr at 37 °C

Determination of the absorbance at 750 nm

Estimation of phenolic content in the sample
{mg GAE/g dry weight of extracts)

Fig. 3-2-1. Determination of total polyphenolic contents.
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(2) Prep-LCE |8 48 ¥ £ 7| 243
thEie &0 78 48 22s dsl ol 58S Preparative HPLC (YMC LC-forte/R)&

o] 85t AA|S XIdistFct. AAHAL C18 flash column (YMC-DispoPack AT ODS:40g, 50u
m)et C18 glass column (Kronlab Eco-plus 15 X 250 mm (ODS: 25g, 20pm)), C18 glass
column (Kronlab Eco-plus 15 X 250 mm (ODS: 25g 10pm))S At&stg o, UV &4 o}
Ao 270, 320, 400 nmoA] A5G} o]E Eof] ¥L fraction® FIIZ gitE =A o}

165t RE2e selstct AE B4 £71 919 Fig. 3-2-29 29tk

75% EtOH extract

+Gradient
+ Column: YMC-DispoPack AT ODS:40g, 50um Time (min)  %(phase B)
+ Mobile phase : A — 0.1% formic acid in D.W. 0 0
B — 0.1% formic acid in ACN 20 €0
+* Run time : 35min
30 100
+ Flow rate : 25 ml/min
35 100
Fraction 3 ’
Gradient
* Column: Kronlab Eco-plus 15 x 250 mm (ODS: 25g, 20um)  Time (min) %(phase B)
+ Mobile phase : A — 0.1% formic acid in D.W. 0 10
B - 0.1% formic acid in MeOH 30 ag
* Run time : 50 min
40 100
+ Flow rate ; 10 ml/min
30 100
Subfraction 1 ’
«Gradient
» Column: Kronlab Eco-plus 15 x 250 mm (ODS: 25g, 10um)  Time (min) %(phase B)
» Mobile phase : A — 0.1% formic acid in D.W. 0 10
B - 0.1% formic acid in MeOH 3 45
+ Run time : 40 min
) 35 100
+» Flow rate : 10 ml/min
40 100

Fig. 3-2-2. Procedures for the partial purification of anti-inflammatory compounds

from Actinidia arguta using preparative liquid (prep-LC) chromatography.

(3) 2&29] in vitro ¥¥ZS g3t HI}
@O RAW 264.7 N v
RAW 264.7 AJZE 10% fetal bovine serum (FBS), 1% penicillin & streptomycin, 1%

HEPES7F 47} & DMEM ®iA]S o]&ato] 37°C, 5% CO. viY7](MCO-18AC-PK, Panasonic
Healthcare Co., Ltd. Japan)oj|A] vj%s}3ict.

@ Nitric Oxide YA FEF 54X

NO 3grFe =As517] ¢sto] 96 well plateo]] RAW 264.7 cellS ¥F35t1 vjYst
Lipopolysaccharide (LPS)?t sampleS =A]o| A2]5t% . sample2 100 mg/mLe] T &
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DMSO9] =<1 % 0.2um filter2 ofi}sto] viA|2 S]ASHe] ARESHRITH NO &2 ANl vlif
AFSOHS Griess reagentS AREsto] BF2 A]Z]1 $ micro plate reader (Molecular devices,
CA, USA)2 Sz = =A519 0 Sodium nitriteE EE&E2SA2 AR50 standard curves
TS AR ALY WEe Fig. 3-2-30] AAISHAC

LPS + sample in 96 well culture dish
(Sample final conc. : 50, 100 ug/ml , LPS conc. : 100 ng/mi)
(RAW 2647 cells : 40,000 cells per well)

Incubation for 20h {37 °C, CO25%)

Supernatant 50 ul + Sulfanilamide solution 50 ul

Reaction for 10 min at room temperature

NED(Naphthylethylenediamine dihydrochloride) solution 50 ul

Reaction for 10 min at room temperature

\

Determination of the absorbance at 540 nm

Fig. 3-2-3. Determination nitric oxide (NO) production from LPS-induced RAW 264.7
cell.

@ THiA 4ty £~&F EX(Western Blotting)
el 529 8 d&o ost @A o oAdx &52 5745 sl western blot
assay=S ottt 60 mm cell culture disho]] RAW 264.7 cellS 800,000 cells/welld] =x &

w45to] BiYket & LPSet sampleZ &Alo] &|2]5titt. 37°C, 5% CO:014 20A17t vl &
cell lysateS A9t} BCA protein assay=® cell lysated] ©HIAl =5 =2 =X3lo] 40 pg
proteing SDS-PAGEZ 22]st & PVDF membrane® & ©o]=A|Z Tt membraneS blocking
St S primary antibody (iINOS, COX-2, beta-actin)S #&7}sto 4°CojlA| overnight ¥FSA]Z
T}. secondary antibody®} Ar&oxl 1A]7F 8F2A]71 & ECLZt EZ-Caputre MG (ATTO,
Tokyo, Japan)z THA Wl &2 7HAIS) iy ©WA W HF2 CS analyzer(ver.

3.0, ATTO)= Aottt

(4) LC 7|8t Y29 58 A& #A4Y &4

& 2529 §8 AR 2A4S 2Jsf HPLC (Dionex HPLC-3000, Dionex corp.,
Sunnyvale, CA, USA)?} LC-ESI-lon trap-MS/MSE o]&st90on 2A Qi 0.1%
formic acid in D.W.2} 0.1% formic acid in ACNE A&s5HYCH 24 AR 50202,
gradientS o|gsto] ZAsHTH ANt 24 =12 Fig. 3-2-49F Fig. 3-2-50 AA[5HAT.
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+ Column: YMC-Triart C18 (5 um), 250 x 4.6 mm
+ Mobile phase : A — 0.1% formic acid in D.W,
B - 0.1% formic acid in ACN
* Run time : 50 min
* Flow rate : 1 ml/min
* Injection volume : 10 ul

+ Sample concentration: 5 mg/ml

«Gradient = .
Time (min) %(phase B)
0 0
30 30
A0 100
45 ]
50 0

Fig. 3-2-4. Analytical conditions for anti-inflammatory compounds from Actinidia
arguta using HPLC.

» Column: YMC-Triart C18 (1.9 um), 100 x 2.0 mm
+ Mobile phase : A — 0.1% formic acid in D.W.

«Detector : PDA detector (Accela 80 Hz PDA detector)
B - 0.1% formic acid in ACN

< Run time + 56 min +lon trap : LTQ-Velosion trap mass spectrometer

« Flow rate : 0.3 mi/min «Electrospray ionization

. heat electrospray ionization interface
{Thermo Fisher Scientific, San Jose, CA, USA)

* Injection volume : 10 ul

|
|
|
[
|
[
|
|
|
|
|
|
|
[
|
+ Sample concentration: 5 mg/ml !
«Gradient : «Capillary temperature : 275 °C

[

[

|

|
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|
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|
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|

|

|

Time (min) _ %(phase B) ssheath gas : 35 units
0 G sauxiliary gas : 5 units
L 30 sSource voltage : 5 kV
40 100
45 0
50 0

Fig. 3-2-5. Analytical conditions for anti-inflammatory compounds from Actinidia
arguta using LC-ESI-Ion trap-MS/MS.

3) 2t

(1) AR 52 &E5 ALY 225 g 24 25 27 &9

F& &ujo] g e & &2 DW. 252 14.8%, 25% ethanol &&= 13.4%,.
50% ethanol &% 11.3%, 75% ethanol £&% 20.8%, 100% ethanol F&2A 7.4%=,
75% ethanol 2&29] £80| 7 =QItHTable 3-2-1).

¥
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Table 3-2-1. Extraction yield of the Actinidia arguta using various solvents
25% EtOH 50% EtOH 75% EtOH 100% EtOH
FE= FEE FEE FEE
Yield (%) 14.8 13.4 11.3 20.8 7.4

DW. &&=

FE800 g 72 &2 ¥ F HE % 54 Zi} Table 3-2-29F Zo] DW. F&&
109.6, 25% ethanol &&= 102.3, 50% ethanol &% 99.6, 75% ethanol &&= 91.7,
100% ethanol F&g0f|A] 65.02, 100% ethanol &&z9 £ M= =Fo| 71 IFTh

_||>|,

Table 3-2-2. Total polyphenolic contents in the Actinidia arguta extracts prepared
with different solvents

25% EtOH 50% EtOH 75% EtOH 100% EtOH

D.W. =&&
TEE 2z 3% 232 x32
mg GAE /
g dry weight  109.640.6  102.340.9  99.6+3.3  91.7¢3.1  65.0+3.1
of extract

(2) 529 in vitro TE% =1 F7}

=2gujo] T2 7t 252 W NO WA Ash ¥4 54 A Fig. 3-2-67 Zo] AxKo=
LPSEE A2t F+of vlsl NO *“”0] Asli=]dct. 53] 75% ethanol £&&2 50 ng/mLo| &
T oAl QF 43%9] 243t NO A Aol &S H Tt Table 3-2-13F Table 3-2-29] A&
Edi2 Fig. 3-2-69 A& Hlﬂé}%% o, 75% ethanolo] ARtz &7 & GIAA] 2&&
iz by &8&oln Agstctn Wit
Actinidia argutaw SefiuUFute] 9Y % ZUHF2 ot=, d&, = A0 Fxsith dufe
hardy kiwi, kiwi berry, baby kiwi So=2 &z, Atst @ ZAl AF| AHE(Zuo et al.,
2012)1t Guff 2&=0 R HE H=9 T4te 2 85 E/4(Lim et al., 2006) 5 =4
Q] W2 A7t HuEo] th. Ee ged £V A, dEx W FE5 Zd(Lee et
al., 2014; Kim and Song, 2013)1} &£7] F&=0A Sl (+)-Catechiny} (-)-Epicatechin
o] ZaAMlze] A 54 aalTakano et al., 2003)9] 7‘41 A 50| Bago] ot tEle
A. arguta®] ol £02 AFA02 Uz2H gFstdoy, TitgA so=2%, 98498, &
UEE, 5% AlaAd 522 AREEQIH. e %Lﬂoﬂ 80 e 6*%‘ g (Kwak and
Lee, 2014)01] digt A7t Balko] loy, ofA tEfied] dRd 9 g0l gk <
= ofy]et Aol

8 4
N
HH

ot o
1)
ox, oM

- 170 -



120

1 50 ug/mi
1 1o0ug/m

100

a0 o —IE JJ:_

NO concentration (%)
o
=
1
ER
H
H

40 {_

20 4

0 —

—

Con LPS D.W. 25% EtOH Isﬂ-% EtOH 75% EtOH  100% EtOH
ample

Fig. 3-2-6. Effect of Actinidia arguta extracts on the nitric oxide (NO) production in

LPS-induced RAW 264.7 cell.
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Fig. 3-2-7. Preparative liquid (prep-LC) chromatography of the 75% ethanol extract
of Actinidia arguta.
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Fig. 3-2-8. Effect of the fractions of Actinidia arguta extract prepared using
preparative liquid (prep-LC) chromatography on the nitric oxide (NO).
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Fig. 3-2-9. Sub-fractionation of the fraction 3 from Actinidia arguta extracts using
preparative liquid (prep-LC) chromatography.

120
[ 50 ugdml
1 100 ug/mi
100
E3 - = R

i il =
= 804 =
=
o T
=
E B0 S
@
(%]
=
o
[&]
S 40

20 1

D it 1 1
Con LPS Sub F1 égpﬂ;e Sub F3 Sub F4

Fig. 3-2-10. Effect of the sub-fractions from Actinidia arguta extract prepared using

preparative liquid (prep-LC) chromatography on the nitric oxide (NO) production in
LPS-induced RAW 264.7 cell.
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Fig. 3-2-11. Partial purification of the sub-fraction 1 from Actinidia arguta extracts
using preparative liquid (prep-LC) chromatography.
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Fig. 3-2-12. Effect of the partially purified sub-fractions from Actinidia arguta
extracts prepared using preparative liquid (prep-LC) chromatography on the nitric
oxide (NO) production in LPS-induced RAW 264.7 cell.
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LPS + sample in 60 mm culture dish
(Sample conc.: 100 ug/mi , LPS conc.: 100 ng/ml)
(RAW 2647 cells : 800,000 cells perwell)

Incubation for 20h (37 2, CO. 5%)

Cell lysates : 40 ug protein

Pl o — — S— — — ——

Con LPs SubF1l-1 SubF1-2? SubFl-3 SubFl-4 SubFl-5 SubFl-6 SubFl-7

Fig. 3-2-13. Effect of the partially purified sub-fractions from Actinidia arguta
extracts on expression levels of iINOS and COX-2 proteins in LPS-induced RAW 264.7
cell.
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Fig. 3-2-14. Comparison of the iNOS protein expression in LPS-induced RAW 264.7
cell by he partially purified sub-fractions from Actinidia arguta extracts.
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LPS + sample in 60 mm culture dish
{Sample conc.: 50 ug/ml , LPS conc.: 100 ng/mi}
(RAW 2647 cells : 300,000 cells per well)

Incubation for 20h (37 °C, CO.5%)

Cell lysates : 40 ug protein

ivos 11 il N S s ==
poctn

Con LPS T5% EtOH SubF1  SubF1-3

Fig. 3-2-15. Comparison the suppression on iNOS expression in LPS-induced RAW
264.7 cell with Actinidia arguta extract and its partially pruified fractions.

Con LPS 75% EtOH F3 SubF1 SubF1-3
Sample

Fig. 3-2-16. Comparative analysis of the suppression on iINOS expression in

LPS-induced RAW 264.7 cell with Actinidia arguta extract and its partially pruified
fractions.
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Fig. 3-2-17. HPLC chromatograms for the Actinidia arguta extract and its partially
pruified fractions chased with 270 nm PDA detector.
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Fig. 3-2-18. HPLC chromatograms for the Actinidia arguta extract and its partially
pruified fractions chased with 320 nm PDA detector.
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Fig. 3-2-19. TIC chromatography of HPLC-ESI-Ion trap-MS" analysis for the
subfraction 1-3 from 75% ethanol extract of Actinidia arguta (negative ion mode).
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Fig. 3-2-20. TIC chromatography of HPLC-ESI-Ion trap-MS" analysis for the
subfraction 1-3 from 75% ethanol extract of Actinidia arguta (positive ion mode).
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Fig. 3-2-21. PCA (Principal component analysis) analysis for the metabolites in the
sub-fractions from 75% ethanol extract of Actinidia arguta (negative ion mode).
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Fig. 3-2-22. PCA (Principal component analysis) analysis for the metabolites in the
sub-fractions from 75% ethanol extract of Actinidia arguta (positive ion mode).

OPLS-DA ®A(Fig. 3-2-23, 3-2-24)0] UEhld B}l o], negative?}l positive ion mode &=
Sol4 SoFel Aol2 Uef: CAAIES AT 4 gion], o2 B2 5% 89 470
A FoA AolE UEU= diESS screening H 575t0] ol AN &95 a5
NTIAS st

$1
By

03
04
04 ™

atta
\}. Subfraction 1-3
06 -

08

08

Of4 042 010 008 005 904 002 000 00 004 O0F 008 010 012 014 046 Q18 020 02 024 02 028
[L4]

Fig. 3-2-23. OPLS-DA (Orthogonal partial least squared discriminant analysis) analysis
for the metabolites in the sub-fractions from 75% ethanol extract of Actinidia arguta
(negative ion mode).
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Fig. 3-2-24. OPLS-DA (Orthogonal partial least squared discriminant analysis) analysis
for the metabolites in the sub-fractions from 75% ethanol extract of Actinidia arguta
(positive ion mode).
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Fig. 3-2-25. HPLC-ESI-lon trap-MS" chromatograms and the identification

anti-inflammatory compounds in sub-fractions 1-3 from 75% ethanol extract

Actinidia arguta (negative ion mode).

Table 3-2-3. Tentative identification of the anti-inflammatory compounds
sub-fractions 1-3 from 75% ethanol extract of Actinidia arguta (negative ion mode)
m/z RT nm ms;/ms (MS3) Tentative identification Intensity Reference

595.086 1479 213, 303, 324 297.04{178.97, 134.97) dimer 2- O-caffeoylthreonic acid 640753 Ifat Parveen et al.

39508 756 224, 286 1‘3?"33".11':;‘;'.%25=l jf;;"‘lsl ﬁ'gg‘;" 3.03) dimer 34-dihydroxyphenyl lactic acid 145236 Hong Chen et al.

30908 1610 219, 285, 317 179.00(134.95), 16102, 135.03 Caffeic acid derivative 267397

29706 1474 219, 298 324 178.99, 13457 2-O-caffeoylthreonic acid 343085 Ifat Parveen et al.
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Fig. 3-2-26. HPLC-ESI-lon trap-MS" chromatograms and the identification

anti-inflammatory compounds in sub-fractions 1-3 from 75% ethanol extract

Actinidia arguta (positive ion mode).

Table 3-2-4. Tentative identification of the anti-inflammatory compounds in

of
of

in

of
of

sub-fractions 1-3 from 75% ethanol extract of Actinidia arguta (positive ion mode)

RT nm ms/ms (MS3) Tentative identification Intensity Reference

232291 20206, 18407 9006 Pantothenic acid 1787571 Metlin
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Fig. 3-2-27. Identification of anti-inflammatory compounds in S-plot generated by
OPLS-DA (Orthogonal partial least squared discriminant analysis) for the metabolites
in subfractions 1-3 (negative mode).
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Fig. 3-2-28. dentification of anti-inflammatory compounds in S-plot generated by
OPLS-DA (Orthogonal partial least squared discriminant analysis) for the metabolites
in subfractions 1-3 (Positive ion mode).
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Hypoglycemic effect of daraesun (shoot of Actinidia arguta) in type 2
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7 A W | (Y) Elucidation of health functionality (improvement of metabolic syndrome) of
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