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Abstract

This study was performed to investigate the physicochemical activities such as mineral contents, antioxidantant
activities, O-glucosidase activity, and angiotensin I-converting enzyme(ACE) inhibitory effect of Dangmyon (starch
vermicelli) prepared with mulberry leaves powder. Mulberry leaves powder was added in ratio (w/w) of 0% (CON),
0.5% (MD1), 1.0% (MD2), 1.5% (MD3), and 2.0% (MD4), and then mineral contents, total polyphenol contents,
antioxidant, antidiabetic, and antihypertensive activities of the Dangmyon were measured. The mineral contents were
significantly increased by the addition of mulberry leaves powder (p<0.001). The total polyphenol contents and antioxidant
activities of Dangmyon were significantly increased by the addition of mulberry leaves powder (p<0.05). In terms
of antidiabetic and antihypertensive activities showed MD1 ~MD4 samples higher contents of ACE and a-glucosidase
compared to control (p<0.05). Our findings suggest that addition of mulberry leaves powder to Dangmyon may improve
the effects of anti-oxidation, anti-DM, and anti-hypertension and provide health benefits of consumers.
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2 Axad & o2y zslee Inj= 27w »] Kim, 2001; Yook & Lee, 2001), 4854 FEa5 A
%7} o 2E 2 shthRyoo & Hong, 2009). @) =3 B2 A7/ A7(Kim et al., 2004a) 3 T A

Selvet ge] Ax) AEE 2150008 by g e ASIAL 24 /A7(Cheon et al, 2012) 5ol
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5o 4 2 EAPAE ekl Wk 2R AT
(B-cyclodextrin)g #7}3F $37+(Lee & Shin, 2000)7} S
& ¥ olAPIA AANEADL olgate] Frie] el
s IR sk e BA 4tk

Bole oy 7HA| AelgAdEdo] veFeiAl o

Rlo] ekl EH7E Hold AIAEALoITHKim, 2005).
= Wgds 2 Y9n Wbt Y= DN

o O
(1-deoxynojirimycin), d¢dst &7 Y= ¥
-aminobutyric acid(GABA) 2 &3} a3l e
flavonoid AJES $H3taL Jrk(Bae & Ye, 2010; Chae
et al., 2003). Kim(1999)& #lo] 7|54 &3} 7+l
wolol= Zehla 25~35%, ZAM 3.5%,
10.7%, 3% 7.2%, @8l 202%% $-h3la 3lom,
D= ofuliedh, |t Af27h Frste] Ajele] 4
Ssey oPES} Erhn BashgekKim et al,
2003). o]} Zro] B2 Tt Ve ARORE AFL
Az e] 7127} Q1A = o] whA o] Z/(Choi et al., 2007,
Kim, 2003; Kim & Cho, 2010), ®&F(Kim et al., 2000;
Nam et al., 2004), 7J3(Yuh & Kim, 2001), H-HKim,
2002; Song et al., 2010), ZA=](Lee & Rho, 2014a; Lee
& Rho 2014b; Shin et al, 2007) % WLE(Kim &
Seok, 2013) 5] Bele o] 83k AFA o] o] FojH e
U Ex) HejEa BolAEFe ?Q%L(Kang,

A

OLL_—

2015), B171x)(Shin, 2015) 508 Al@AEL tjoks}
A gt
wEtA] B AFox= V& FHe AREAAE VA

7|32} BFubAR, F)EAtke] Belrutsl wel-Al g2
ZSEQS] ArhES Ee Bl 5
o] Aoz Az T 7r)A ek, sl
01— Ay FASA B w
o] ejgilsol Zdste BHe] i gl AdEstel] 71

Ak 3Het

I. A= 39y

Azl AR BelRde 20149 HE Fokr
ke Zi% %§—¥~*JC§(3‘%L i, Sl lskel

2 & )HC{}(HOJ%, &) ellA]
e Fello|~rledTa
, & )01]*1 ﬁl‘?&o}‘fﬂ /\F%o} At

2 o] g xiléﬂ& & A8 el7(Seo, 2008;
Yook & Kim, 2001)¢} A DAz o] AxT4S
7Ro g 3] AABILHESEY 10-2014-0177029).
ol o AR (196~200 g)7} 7)|E2H0.4 g)ol
SHT(170~180 mL)yE H7iete] E£FHE WHEH)
I v BJETH0~2.0%)7  B-cyclodextrin(0~

(Table 1) Formulas for the manufacture of Dangmyon(starch vermicelli) added with mulberry leaves powder

Ingredient (g)

Samples Sweet pot
potato : Mulberry leaves .
starch Chitosan powder B-Cyclodextrin
CON" 200 0.4 0 0
MD1 199 0.4 1 1
MD2 198 04 b )
MD4 196 04 4 4

YCON: sweet potato starch added with 0% mulberry leaves powder

MD1: sweet potato starch added with 0.5% mulberry leaves powder

MD2: sweet potato starch added with 1.0% mulberry leaves powder

MD3: sweet potato starch added with 1.5% mulberry leaves powder

MD4: sweet potato starch added with 2.0% mulberry leaves powder
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23716l ¥ol 37E =

Agstdey. Alxd FEe 100T 9 B 33471 3,
1545 C 2] oA W

AIRE 1 S
Al 18 AI7F ot e Azt AxE gHe A
oA Eyslr BAd) o]-&3sl%tHJeon et al., 2015). ®
Qo] Fhekd wjgh]= <Table 1>3 2l 2 7t
A Bl 371 Aubdw(CON) T #el i 0.5%,
1.0%, 1.5% 2 2.0% 371e g¥S MDI, MD2, MD3
3 MD4= 3ol

fo

R

N

=13
S

x~
S

ol

3. #71&

I
P

i =

B

ol

D 7k

Agge) Az AR | ggw U3 ol vlol
Z9o]H-8 Express Vesselo]l ¥ Z2H70%) 5 mL=
7}gk 5= HoodellX 20413t #A|ete] ofH] 2l & &
Microwave Digestion System© 2 33}t 600 W
PowerollA] 30i23F 180°C 71A] Ad5A12] &, 303t 2%
2 §AIGL oA AR Ao 7 50 mL
TR Hol 2% Aik F8HS Tl HEEAS 50 mL
2 3j4jsje] AJggele WHERI) of S8elg siHa
1/10, 1/100 z&JaL 1/1,000°. 2 3}jch

2) ¥Axd

gk AlEENS REARE TR 7S
8 (Agilent Multi-Element Calibration Standard 2A
-8500-6940, Agilent Technology, USA)& A3l 50 mL
Fae sM3te] BEEAS Alxzatdrh. Alxgt AEE
szl zold=k2y] (HP7973MSD,
P6890plusGC, Agilent Technology, USA)E o]&3}e]
EF, g, 2, 24, T 2el3 ol $As
oh AlmE ke Aol Witdh EEALE Fehele
v yAzs 7t el GA, olaAlel BF 2 2

o o] g3t U}k ke <Table 2>9} <Table 3>3} 2t}

1=

le)! Kel
o) o

Boldy wlgdel itk g A4S
Sl 70% olghe: FEES AxEh FAdEL ¥
B FA thin] 22k 200 Faje] 70% clgeE A

]
718k % 48 A7 E<¢} homogenizers® A-&oA =
At olFAl 2, 32k FEAE Ao BT ¢ ¥
35 %7](HS-2005S8-N, Hahn Shin Scientific Co.,
Kyounggi, Korea)= &w& FHAA A& 5241

Z7](FD8508, Shinbiobase, Kyonggi, Korea)Z o]-&3}

(Table 2) Operating conditions and data acquisition parameters for ICP-MS

Parameter

Operating conditions

Rf power(W)
Argon gas flow rates
Plasma
Auxiliary
Carrier
Sampling and skimmer cones
Acquisition parameters
Points / mass
Intergration time / mass
Mean acquisition time / replicate

Replicates

Mean acquisition time / sample

1200

15.0 L/min
0.86 L/min
1.08 L/min
Nickle
Quantitative
3
0.3 sec
1.84 sec

3
5.52 sec
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o =AAZ T Baslete] -70C deep freezere] H

2) Total polyphenol &= &4

% 7= =S Amous et al.(2001)9] ¥E-S $A3)
of ZA3t. FEE 500 puLe  FHda 2N
Folin-Ciocalteu A]2F 50 uLE 7}sfe] 2lLojx 3
28k & 20% NaCos-84 500 uL2 7}0}04 o] &
25 Tollx] 1A7F &<t W8kt o] £@Eol4 100 n
L& 3l ELISA (Tecan Infinite M200 Pro, GreenMate
Bio., Seoul, Korea)S AFE5}e] 725 nmojlA] SF=E =
A3ttt =4 H S5+ tannic acidE o]-83le] X+

S48 Adstar F Zvle TS ARk Als
3ukE Adste] Hitnl FFAXES 75k

3) DPPH radical &A% =4

DPPH free radical 227]"5-2 Jeong et al.(2010)<] ¥
< A%t =243}rt 96 well micro plated]] FE5-2]
F%E Dose dependent 317 823k 100 pLe] FE=9
Z+zF 0.1 mM DPPH ethanol €<% 100 uLg 3713k 3,
3087 Ao HWxste] 517 nmollA] ELISA (Tecan
Infinite M200 Pro, GreenMate Bio., Seoul, Korea)E A}
&3t FBEE A o] o v AT olee
RS2 B33, ICs(The half maximal inhibitory
concentration) A3 %+ pg/mL T2 FABFITE Al
55 e Agste] W 2EAAE T8k free
radical 22715 AL ot 2ot

free radical 27A%(%) = [(1 - ¥H-&9]

FFEy Y ze] FBE] x 100

4) ABTS radical &A% &34

ABTS free radical 22752 Jeong et al.(2010)2] ¥HH
& A3 =339t 7.4 mM ABTS £ 2.6 mM
Potassium phosphateS 713t & 24A|7F WsE s}
18] PBS buffer 845 154 8]4J5}e] 732 nmojlr] &34
== 0.700+£0.03(mean+SD) 2 9t3 ABTS regent2 A&
3F3dct. A =3 ABTS regent 950 uLé} 559 552
Dose dependent 3}A| gX35t 242t 555 50 uLy %
ofgte] ALox] 587F WkS A]7] &, ELISA (Tecan
Infinite M200 Pro, GreenMate Bio., Seoul, Korea)S A}
£314] 732 nmollM FFEE S5k o] ul T
AAFolse WMEGE T3, ICs A3l =% 1
g/mL @2 3 skt Alme 39hE AFste] Pt

FEHAE FeFger free radical 27 %L oL Ak
A olgste] AL

free radical 4~71%5(%) = [(1 - B2
FHwyzRe] FHE] x 100

5) Angiotensin I-converting enzyme A3l &4

Angiotensin I-converting enzyme(ACE)#Js] &AL
Cushman & Cheung(1971)¢] el wle} g5kt
ZRNS
St. Louis, MO, USA)E 0.3 M NaCl& $k33l 0.1 M
sodium borate buffer(pH 8.3)°] 1 g/mL (w/v)e] 5%
4C oM 2417 F=3F &, 47T, 4,000 rpmollA 4083
EREEEERN S DPVeES FX ECMET TS

rabbit lung acetone powder(Sigma-Aldrich,

(Table 3) Isotopes of elements and measured value by Agilent Multi-Element Calibration Standards

Atomic

Elements Weight Isotopes Measured Value
Na 23.0 23 23
Mg 243 24, 25, 26 24
K 39.1 39, 40, 41 39
Ca 40.1 40, 42, 43, 44, 46, 48 44
Cu 63.6 63, 65 63
Zn 65.4 64, 66, 67, 68, 70 64
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7142 03 M NaClo] ¢+# 0.1 M sodium borate
buffer(pH 8.3)0ll HHL(hippuryl-histidyl-leucine,
Sigma-Aldrich, St. Louis, MO, USA)S 5 mg/mL(w/v)
o] TR 59l § 7|12AR ARSIt ACE Asede
A& 50 pLoll ACE 28249 50 pLg 713k tf2- 37 C o
A SEZE o] WA F, 71 50 ulg ZFskal v
37Tl 1A1ZF WESAIHTE 150 pLe] 1 N HCIZ vhg-
S AAAF)AL 750 pLe] ethyl acetateE 715k 3, 127F
ekl 4C, 5,000 rpmollA 1087 YAREeE &,
500 uLe] F5Hg ATt o] AF5HS 120 T ollA 30%&
7+ 978 AzA7 2 mLel vEes P F ELISA
(Tecan Infinite M200 Pro, GreenMate Bio., Seoul,
Korea)g ©]-8-5t0] 228 nmollX] F3=5 Z4skct. th
o2 FEE il FE87 50 uls 7heia Ak
o AlEe 3ukE AYste] Hud 2EHAE TS
™ ACE A3l 848 7h= vha AMAS ol-8ste] AlLkst
et

AelE(%) = [(1-9-8-o] FA=) 2T Fd=] x

100

6) a-glucosidase AN =A

Bolidyl ol 70% oge FEE AR «a
-glucosidase A31&4 #41& Kim et al.(2004b)2] HH
o ule} =43t} 96 well plateE o]-&3te] AlE 50
uLel 0.7 F291(G5003,
(Sigma-Aldrich, St. Louis, MO, USA) 100 nLE 37}s}k
o EFSE the 37 ColA] 1027 ¥HAIZ1 5, 1.5 mM
p-NPG (p-nitrophenyl-a-D-glucopyranoside) 7]
50 uL €31 37T el 2087 ¥ESAIFTE 1 M NaxCOs
I mLE #7)ete] ke A7 H, Anthos 2020
microplate reader (Cambridge, England)2 405 nmoilA
F4=2 =4319th a-glucosidase A &S v)w3}
7] 9J8ke] kA UIZT O 2 acarbose S AREElS] =43}
Sk AlE 3 Agetel Ptk HEAAE o9

=

unit  a-glucosidase

5. SAlIAz

B AFolA dojrl A FAEAE AT ES oS
SPSS 17.0 packageE o|-83te] A3tqirt. APA7=

4 EAHE(one-way ANOVA)OZ2 o] d8 #4135
I, oAb gle ¢ Duncand] tEHe A4
(Duncan's multiple range test)ZS A5t p<0.05 2
2 st

el

32 e

wolde] ¥714 g w4 Ay <Table 4>} 2
th Bl e F71d2 JEF®Na), vl
(Mg), Z5(K), Z(Ca), 7-8(Cu), o}A(Zn) o2
ERgton mE RNty HrRexbe] folH<l
ztolE B h(p<0.001). EFNa)S thzT(43.52 mg)
o v3] 7ol Nagtefo] A7 F7lstd ot 7zt
o= frofZel a7t glSlet. Pl (Mg)S thzrol
3397 mgoz 7pF vk e Helew MD37} 85.27
mgo 2 7P =L 3 BThp<0.001). thzrte] Z4E
(K)& 51.48 mgo|gle MD3¢} MD47} 396.90 ~
396.08 mgo g 7| Ueht F ARtele foHl 2
ol ¢k 4 (Ca)S izl 213.30 mge = %Sl
B H7bel mEt el o] kol FUteklout
MD3(0.24 mg)9} MD4(0.25 mg), MDI1(0.19 mg)z
MD2(0.21 mg) Z}zte] AlE7bellE f-2]4 2 XFol7} YIS
th FE(Cu)e ¢ xS 0.15 mg, F7kE2 0,19~
0.25 mgo 2 BolRubxyle w2 Z77) =4 st}
o}ed(Zn)e RIS 0.52 mge & 7P vhe 7ks W1l
o MD47} 3.02 mgo 2 yelton Hrlrte] f2
ol z}o]Z Hrt. Kim et al.(2003)2] SI7-ollA @l
Folle ARd e 52%oH 2t 7183 AAd &
ol vl Zon 53] Z# 2,699 mg, & 4 mg, ZF
3.100 mgo 2 o] Erhal Basgirk. & A7olA
= A7¥e g A 7 gHEn Ca,

ofg
4o
A
d
]
(o3

T ®olruko

K 59 ¥714 shFo] #=A YeRstth Kim et al.(2000)
o] HIUVRE ks BdA AFtolx] BV HUt
o] S71ESE dHe] ¥4 o] feoldom St
Shiths Hael Fdst 498 Hrh
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(Table 4) Mineral contents analysis of Dangmyon(starch vermicell) added with mulberry leaves powder by

ICP_MS
(unit : ppm, mg/kg)
Samples CON" MD1 MD2 MD3 MD4 F-value
Na 435242.677°  221.0142552°  215.5144453"  24589+4847°  246.71+68.89" 11286
Mg 33.97+1.09° 49.13+1.28° 60.84+1.24° 85.27+0.57" 81.85+1.45" 1041466
K 51.48+2.49° 140.04:28.30°  248.16+4845"  396.90+58.75"  396.08+76.33° 28464
Ca 21330+60.71°  563.93+60.82°  626.85+11.55"  751.87+11.55"  752.14+77.70° 537137
Cu 0.15+0.01° 0.190.01° 0.21£0.002% 0.24+0.007" 0.25+0.04° 10.030™"
Zn 0.52+0.02° 1.59+0.05° 1.80::0.02° 2.97+0.06° 3.02+0.05" 2625.050"

Y Abbreviations are referred to Table 1.
*Means+SD(n=3)

*“Means within a column with different letters are significantly different(p<.05) by Duncan’s multiple range test.

™ p<0.001

2. Total polyphenol &zt

oz} R  Felols G <Table 5>
of 2Tk Aol de wEse] v dAEsgee

phenolic hydroxy groupg 7FA|aL glo] whla = &4
A, 7ef 271 5ol B AtEAES sk 4
s 7 st 2 dndE 29 UERATHKim,
2005). Kim & Seok(2013)& o} zf4of tho

e A P} BAE0] Beolw T FHEo] 3l

0P 53] ojel Relo] Guskso] 714 Erhu By
t}. Park et al.(2014)2 Total polyphenol Anthocyanin
7} anthoxanthineS E$el= H|ZALA 242 A2
Ftstel] tigh FrkskAlel 7sg 7Tl shl=dl &
Q7o) ALgE Wolnure] % Eeolsls ke 8201 mg
TAE/golglch. B ¥ 7} oz welido] 3
7He BlaEEe] F Eeluls 3 247 CON 2.84 mg
TAE/g, MDI1 9.27 mg TAE/g, MD2 15.27 mg TAE/g,
MD3 17.80 mg TAE/g, ¥ MD4 22.03 mg TAE/go &

(Table 5) Total polyphenol contents of extracts of Dangmyon(starch vermicell) added with mulberry leaves

powder
Samples MUL" CON MDI MD2 MD3 MD4 F-value
Total polyphenol
WL POWPRENOL o) 0120267 2.84+0.18"  927+0.73°  1527+0.14°  17.80:043°  22.03x0.83"  11.416.866

(mg TAE/g)

MUL mulberry leaves powder extracts(48 hr 70% EtOH extraction)

CON mulberry leaves powder 0% included mulberry Dangmyon extracts(48hr 70% EtOH extraction)
MD1 mulberry leaves powder 0.5% included mulberry Dangmyon extracts(48hr 70% EtOH extraction)
MD2 mulberry leaves powder 1.0% included mulberry Dangmyon extracts(48hr 70% EtOH extraction)
MD3 mulberry leaves powder 1.5% included mulberry Dangmyon extracts(48hr 70% EtOH extraction)
MD4 mulberry leaves powder 2.0% included mulberry Dangmyon extracts(48hr 70% EtOH extraction)

?Means+SD(n=3)

“"Means within a row with different letters are significantly different(p<0.05) by Duncan’s multiple range test
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golunte] Arleo] SHL4E & Falsls dakol &
o) 7181 dth(p<0.001). Park et al.(2014)2] ®olz}
o] Total polyphenol #2743} 977+33.2 mg/100g ~
653+18.5 mg/100g0 2 & kS Holon} B At
A e Alzol e el kel o)) 3]
of kel Zol7} Sl AR BRIt Jin(2013)9] el
2 A} ok Aol Belue dviae) Z1e
= ujste] £ sl Z7leke Ao et
B Aol g dFor s ol 5

71ek o= ket

3. DPPH radical 275 % ABTS radical 25

wolnulyl Wolntmyo] DPPHe} ABTS &t A7%
(ICso)ll that A3l= <Table 6>} #t}. DPPH zjt)z:
2715 (Cs0)& kA tx2] L-ascorbic acide} o1&
o] 247} 2.34 ug/mL(ICso), 54.15 ng/mL(ICso)= ek
Wt #olRulo] 712K CON, MDI, MD2, MD3, %
MD4)o]l w2 Bl He] DPPH |z 275 (1Cs0)
747} 965.17 pg/ml, 833.30 pg/mL 539.11 pg/mL,
449.39 pg/ml, 387.76 png/mL= WoJrwal H7}eko| o}
A5E Frsks(Cso)ol 8l UERETHp<0.001), %
Aol Hrtz grel gakslEe] ol e U

Atk Lee et al.(2008)°] =u]F2u} 71 A e] A7)
A 29FEu 37t 57t 57185 DPPH oz &
As9] ICs valueZ} Fase ASE veht 2 A7 2
e} frAkateict.

ABTS 2}tz 275 (1Cs0)e FatzTd s
7217} 11.26 pg/mL, 62.56 pg/mLz VERITE ABTS 2
7 27%(ICs)& CON 1227.53 pg/mL, MDI1 999.36
pg/mL, MD2 905.17 pg/mL, MD3 857.27ug/mL 2
MD4 841.32 ug/mL=E #Qlide] Hriske] S71erE
ABTS 2}z 2275(ICs0)0] 9731 th(p<0.001).

=)
R

4. Angiotensin I-converting enzyme Xsls
-glucosidase X{&fj &t

wolgh o] ACE(angiotensin I-converting enzyme) #]
Aol thel A= <Table 7> 2t} Judy F4
A eAdol ARE thxT¢] captoprill& 500 pg/mL
TolA  84.85% AEHE ek gl
150,000 pg/mL G20l 95.57% IAEAE VreRIT).
2= 91.02%, MDI 93.60%, MD2 93.62%, MD3
93.43%, & MD4 94.21%° 2 R H7lgko] ol
T F ACE AsjgAo] foaiAl =4 ekt
(p<0.001). £ ATZ5} MD42] ACE A& g8 id

(Table 6) DPPH ICso Value and ABTS ICsp Value of extracts of Dangmyoristarch vermicelli) added with mulberry

leaves powder

L-ascorbic

Samples il MUL? CON MDI MD2 MD3 MD4 F-value
DPPH ICs 234+ 68.43+ 965.17+ 833.30+ 5301k 44939+ 38TT6E o) e

(1g/mL) 0.03%¢ 0.12 032" 18.43° 12.59° 8.29" 10.32° e
ABTS ICs 11.26+ 62.56+ 1227.53+  999.36+ 90517+ 90517+ BAL3E | Lo oo

(ng/mL) 0.04" 0.24° 18.45° 7.09° 11.30° 11.30° 9.35¢ o

YL-ascorbic acid positive control at the DPPH, ABTS free radical inhibition effects
MUL mulberry leaves powder extracts(48 hr 70% EtOH extraction)
CON mulberry leaves powder 0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD1 mulberry leaves powder 0.5% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD2 mulberry leaves powder 1.0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD3 mulberry leaves powder 1.5% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD4 mulberry leaves powder 2.0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

?Means+SD(n=3)

“"Means within a row with different letters are significantly different(p<0.05) by Duncan’s multiple range test
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o] oA &} Hls=gt
Yang et al.(2012)<] %9)
Al Y FEHo] udst
Aem, Fdet ACE A3l a3=
s Bivh webA Belids et
el B} B}
Bolto] q-glucosidase inhibitory effects ZAI}=
<Table 8>3 Zt} 3= Fh SHFTA AMEH
positive control?] acarbose= 81.03% A &}= e
t}. 61.23% JA|EHAE e 2n, CON
13.55%, MD1 25.06%, MD2 31.25%, MD3 31.25%, %
MD4 46.49%= BATEe] H7lFo] S7Fdr= frofst

[e) KelNe]
AT =2

HHolX ul o

[ A= vy

(Table 7) ACE(angiotensin I-converting enzyme) inhibitory effects of extracts of

with mulberry leaves powder

A we A4S B AKp<0.001).
FoldE o-glucosidase A3l EAo]

& Rhee(2004)2] ¥-3)3} “Fojlghe] dd7dst Aqolx] &
Qlzlks X235k F oA a-glucosidase B4 A8l &3} gl
+ A¥e} Chae et al.(2003)2] B9le] 754 4] A+
o4 #lo] 7}A|aL 9li= GABA (y-aminobutyric acid)
A7k acide} DNJ
(dioxynozirimycine)7} ThF 3 Ho] @7l &3}
7F Jrhes AR 1ok uf, Bolide] Myt B &
HYFE g 37t e Ze= Helth

AR d¢ y-linolenic

Dangmyor(starch vermicelli) added

Samples Captopril” MUL? CON MDI MD2 MD3 MD4 F-value
84.85 95.57+ 91.02+ 93.60+ 93.62+ 93.43+ 9421+
0,
ACE(%) £0.59Y" 0.11° 0.91° 0.84° 1.45° 0.37° 1.158% 48706

1)Captopril positive control at the ACE inhibitory effects

JMUL mulberry leaves powder extracts(48 hr 70% EtOH extraction)
CON mulberry leaves powder 0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD1 mulberry leaves powder 0.5% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD2 mulberry leaves powder 1.0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD3 mulberry leaves powder 1.5% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD4 mulberry leaves powder 2.0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

3)MeansiSD(nZS)

Means within a row with different letters are significantly different(p<0.05) by Duncan’s multiple range test

(Table 8) a-glucosidase inhibitory effects of extracts of Dangmyon(starch vermicelli added with mulberry leaves

powder
Samples Acabose” MUL? CON MDI MD2 MD3 MD4 F-value
81.03+ 61.23% 13.55+ 25.06+ 31.25+ 36.84 46.49+
- 1 0
a-glucosidase (%) 168" 0.64" 0.89¢ 0.68" 091° 0.49° 3.08° 714871

" Acabose positive control at the a-glucosidase inhibitory effects

MUL mulberry leaves powder extracts(48 hr 70% EtOH extraction)

CON mulberry leaves powder 0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)
MD1 mulberry leaves powder 0.5% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD2 mulberry leaves powder 1.0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

MD3 mulberry leaves powder 1.5% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)
MD4 mulberry leaves powder 2.0% included mulberry Dangmyon extracts(48 hr 70% EtOH extraction)

2’)MeansﬂzSD(nZS)

“"Means within a row with different letters are significantly different(p<0.05) by Duncan’s multiple range test
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a)7} n|=EE712(Cu, Zn)o] o] BelRuto)
el MRS fol foHeR skt
(p<0.001). Eelgde] kst W7} dx), & Zejulls &

F Eﬂ"‘—ﬁcﬂgﬂ A7kFo] S7VEFSE Fhol fojHo=
Z7FeFtH(p<0.001). #QlEre] Hrhgo] S7HTE
DPPH z}tjzt 27%¢] ICs value, ABTS 2}tjzk 2A%
2] ICsp valuet= 220 2 7143} cH(p<0.001). 8
o 2 A BA ST Belide] Hrire] 7
s fojHo g gho] S7FskItHp<0.001). o ’de] 2
, RS ket Alxg G 712 - 3t
HET Alslso] Srbetden FudEY ¥ dd

BAaggo] A veRt detgEt dejdrdo]
I's7d dwle] =HAr

e}

l' of ® m°"

N

FAo]: FH, BRd, 774, Pists, I3,
FEY

iE]

gl

Ho
rar
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